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ARTICLE INFO ABSTRACT

Nine different oleanane-type glycosides were extracted and isolated by various chromatographic methods from
two Weigela florida cultivars, “Pink Poppet” and “Jean's Gold", From the roots of W. florida “Pink Poppet”, three
monodesmosidic oleanolic acid saponins 1, 4, 5 were obtained, together with one hederagenin ester 6 from the
leaves, and six bidesmosidic saponins 2, 3, 6-9 were isolated from the leaves of W. florida “Jean's Gold". Among
compounds 1-9, three were previously undescribed (1-3) and six (4-9) were already published in the literature.
Their structures were assigned by spectroscopic analysis mainly 2D NMR and mass spectrometry (ESI-MS).
The cytotoxicity of the isolated compounds 1, 3, 4, 6, 7, 9, against mouse colon carcinoma (CT26), mouse
melanoma (B16) and human liver cancer (HepG2) cell lines, was evaluated by MTS assay. The ester group at C-
28 and/or the primary alcohol function at C-23 led to a negative effect, whereas monodesmaosidic oleanolic acid
glycosides displayed a good cytotoxicity with ICsg ranging from 2.19 to 2.83 pM. A key sequence in the structure

Keywords:

Weigela florida *Pink Poppet"
Weigela florida “Jean's Gold"
Caprifoliaceae

Oleanolic acid glycosides
Hederagenin glycasides
Cytotoxicity

of the molecules was proposed for the cytotoxicity.

1. Introduction

As part of our research on bioactive glycosides from the
Caprifoliaceae family, we have already investigated hybrids and culti-
vars of the Weigela Thunb, (or Weigelia Schreb.) genus. From a che-
motaxonomic point of view, monodesmosidic oleanolic acid glycosides
were mainly found in the roots and bidesmosidic glycosides, mostly of
hederagenin, in the leaves. These types of glycosides have already been
tested for their cytotoxicity (Nguyen et al, 2019), their anti-in-
flammatory effect (Rezgui et al., 2016), their capacity in the antibody
recognition (Champy-Tixier et al., 2018), and their toxicological
property (Andriamiisaina et al., 2018), highlighting the key role of the
nature of the aglycone.

To complete the chemotaxonomic data of the genus Weigela, and to
establish structure/activity relationships, the phytochemical study of
two Weigela florida (Bunge) A. DC. cultivars, “Pink Poppet” and “Jean'’s
Gold”, was achieved, and the cytotoxicity of some isolated glycosides

* Corresponding author,
E-mail address: anne-claire.offer@u-bourgogne.ir (A.-C. Mitaine-Offer).
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was evaluated.

Herein, we report the isolation of nine different glycosides from an
aqueous-ethanolic (35:75) extract of the roots and the leaves of W.
florida “Pink Poppet”, and the leaves of W. florida “Jean’s Gold”, by
several solid/liquid chromatographic methods. Their structures were
established by 1D and 2D NMR analysis (‘H, '3C, COSY, TOCSY,
ROESY, HSQC, HMBC) in combination with mass spectrometry (ESI-
MS), and by comparison of their spectral data with literature values.
From the roots of W. florida “Pink Poppet”, three monodesmasidic
oleanolic acid glycosides 1, 4, 5 were obtained, together with one he-
deragenin ester 6 from the leaves, and six bidesmosidic glycosides 2, 3,
6-9 were isolated from the leaves of W. florida “Jean’s Gold”. Three
were previously undescribed (1-3) and six (4-9) were already published
in the literature,

The cytotoxicity of the isolated compounds 1, 3, 4, 6, 7, 9, against
mouse colon carcinoma (CT26), mouse melanoma (B16) and human
liver cancer (HepG2) cell lines, was evaluated by MTS assay.

Received 10 December 2019; Received in revised form 8 April 2020; Accepted 14 April 2020
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ARTICLE INFO ABSTRACT

Keywords: A phytochemical study of Cordyline fruticosa “Fairchild red” (Asparagaceae) from Vietnam, led to the isolation of
Cordyline fruticosa “Fairchild red” fourteen steroidal glycosides, including twelve previously undescribed along with two known ones. Ten com-
;s::_ ::":“ pounds were obtained by successive solid/liquid chromatographic methods from an aqueous-ethanolic extract of
Fzmsmnr:: the roots, and four from the aerial parts. Their structures were elucidated mainly by spectroscopic analysis 2D
Saponins NMR and mass spectroscopy (ESI-MS), as spirostanol glycosides, Su-spirost-25(27)-ene-1p,3p,4e-triol 1-0-p-D-
Cytotoxiclty fucopyranoside, Sa-spirost-(25)27-ene-1§,3p,4a-triol 1-0-p-D-xylopyranoside, Su-spirost-(25)27-ene-1{,3p,4a-

triol 1-O--L-rhamnopyranosyl-(1 — 2)-f-D-fucopyranoside, Su-spirost-(25)27-ene-1(},3, 4a-triol 1-0-u-L-rtham-
nopyranosyl-{1 — 2)-(4-O-sulfo)-p-D-fucopyranoside, Su-spirost-25(27)-ene-1p,3f-diol 1-0-a-L-rhamnopyr-
anosyl-(1 — 2)-j-D-fucopyranoside, and Su-spirost-25(27)-ene-14,3f-diol 1-0-¢-L-rhamnopyrancsyl-(1 — 2)-o-L-
arabinopyranoside, Furostanol glycosides were also isolated as 26-0-p-D-glucopyranosyl-5u-furost-(25)27-ene-
1p,3p,4a,22a,26-pentol  1-0-p-D-fucopyranoside, 26-0-fi-D-glucopyranosyl-22e-methoxy-5u-furost-(25)27-ene-
1p,3p,40,26-tetrol  1-O--D-fucopyranoside, 26-0-p-D-glucopyranosyl-Su-furost-(25)27-ene- 13,34, 220, 26-tetrol
1-0-i-D-glucapyranoside, 26-0—[Ll}-glucopyranusyl-5u-furost—(25}2?-ene-1p,3f!,22u,26-[etr01 1-0-a-L-rhamno-
pyranosyl-(1 —+ 2)-p-D-glucopyranoside, 26-0-(1-D-glucopyranosyl-5a-furost-(25)27-ene-1p, 30,22, 26-tetrol 1-0-
w-L-rhamnopyranasyl-(1 — 2)-p-D-fucopyranoside, and 26-0-p-D-glucopyranosyl-22a-methoxy-So-furost-(25)27-
ene-1f3,3p,26-triol 1-0-a-L-rhamnopyranosyl-(1 — 2)-f-D-fucopyranoside, All the isolated compounds were
further evaluated for their cytotoxicity against 4T1 cell line, from a mouse mammary gland tissue, using MT3
method.

“strawberries” of C. fruticosa, were previously studied for their biolog-
ical active steroidal saponins (Fouedjou et al,, 2013; Mimaki et al.,
1998a; Ponou et al,, 2019), So, in the framework of our investigations on

1. Introduction

The genus Cordyline, belonging to the Asparagaceae family and

Lomandroideae subfamily, according to the APGIII classification (Chase
et al.,, 2009), contains 27 species distributed in New Zealand, Australia
and Southeast Asia (WCSP, 2020). Among these species, Cordyline fru-
ticosa (L.) A.Chev. isa common pantropical houseplant, sacred in Hawaii
as "Ti plant”, possessing many Hawaiian traditional uses: religious,
ritual, environmental, ornamental, medicinal, as food and beverage ...
(NTBG, 2021), Plants of the genus Cordyline, and especially a cultivar

* Corresponding author.
E-mail address: anne-claive.offer@u-bourgogne.fr (A.-C. Mitaine-Offer).
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saponins from plants cultivated in Vietnam, a dwarf cultivar of
C. fruticosa, named “Fairchild red" with thin, deep red leaves, was
chosen for a phytochemical investigation. We report here the isolation
and characterization of fourteen steroidal glycosides (1-14) from the
roots and aerial parts of C. fruticosa “Fairchild red”, twelve of them being
previously undescribed. They were obtained from an aqueous-ethanolic
extract, by successive solid/liquid chromatographic methods. Their

Recelved 1 June 2021; Received in revised form 22 September 2021; Accepted 23 September 2021

0031-9422/@ 2021 Elsevier Ltd. All rights reserved.



[9]7

2023, VOL. 25, NO. 3, 218-224  \ Taylor & Francis

JOURNAL OF ASIAN NATURAL PRODUCTS RESEARCH
(&)
https://doi.org/10.1080/10286020.2022.2084586 TSt

Two new triterpenoid saponins from the underground
parts of Weigela x “Bristol Ruby”
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ABSTRACT ARTICLE HISTORY
Two new triterpenoid saponins, 3-O-f-D-xylopyranosyl-(1—4)-[-D- Received 11 March 2022
xylopyranosyl-(1—3)}-f-D-glucopyranosyl-(1—4)--D-xylopyranosyl- ~ Accepted 28 May 2022
(1—3)-a-L-rhamnopyranosyl-(1—2)-p-D-arabinopyranosyloleanolic
acid (1) and 3-O-B-D-xylopyranosyl-(1—4)-[«-L-arabinopyranosyl-
(1—3)]-B-D-glucopyranosyl-(1—4)-p-D-xylopyranosyl-(1—3)-a-L-

KEYWORDS
Weigela x “Bristol Ruby”;
Caprifoliaceas; triterpenoid

rhamnopyranosyl-(1—2)-$-D-xylopyranosyloleanolic acid (2), saponin; underground parts;
were isolated and elucidated from the underground parts of  spectroscopic analysis
Weigela x “Bristol Ruby". Their structures were established by

interpretation of spectroscopic data (1D and 2D NMR) and

mass spectrometry (MS).
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1. Introduction

The genus Weigela belongs to the Caprifoliaceae family, and contains about ten spe-
cies mainly distributed in Asia, but over 200 cultivars are produced for ornamental
purposes [1]. Some species of Weigela genus such as W. hortensis, W. subsessilis, W,
stelzneri, W. x “kosteriana variegata”, W. florida “rumba”, and W. florida “Pink
Poppet” were investigated for the presence of triterpenoid saponins which possess
interesting biological activities including anti-inflammatory [2], anti-complementary
(3], stimulatory [4], antibody recognition [5], and cytotoxic activities [1,6,7]. In our
ongoing investigation for new triterpenoid saponins from Weigela genus, the cultivar

CONTACT Hung Duc Nguyen ) hungnd@tnue.edu.vn
© 2022 Informa UK Limited, trading as Taylor & Francis Group
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The purpose of this work was to encapsulate curcumin in pectin beads by ionotropic gelation method in order to
improve its solubility and its bioavailability and to preserve its antioxidant activity in the presence of surfactants
(Kolliphor® HS 15, TPGS® and BiPro® BLG). Different beads were successfully produced and characterized for
physicochemical characteristics. Encapsulation efficiency was greater than 75% in all cases of beads produced.
Curcumin was transformed from crystalline to an amorphous state during the manufacturing process with
Kolliphor® and TPGS® beads, inducing a rapid release of curcumin in simulated intestinal fluids. Moreover, the
antioxidant activity of curcumin seemed slightly changed after encapsulation and dissolution with these sur-

factants, On the contrary, with BLG and control beads without any surfactant, the release was lower and the
antioxidant capacity decreased, This study showed that surfactants are significantly effective at enhancing the
solubility and protecting the antioxidant capacity of curcumin and that their choices are essential,

1. Introduction

Curcumin (CAS Registry Number 458-37-7) is the primary curcu-
minoid found in turmeric and is generally considered as its most active
constituent [1]. Other major curcuminoids in turmeric are: demethox-
yeurcumin (curcumin II, n® CAS 22608-11-3), bisdemethoxycurcumin
(curcumin III, n® CAS 33171-05-0), and the recently identified eyelo-
curcumin, n° CAS 153127-42-5 [2]. More and more evidence point out
that curcumin may have potential health benefits including antioxidant,
anti-inflammatory, antimicrobial, anti-amyloid and antitumor proper-
ties [3,4].

In acidic and neutral conditions (pH 3-7), the major constituents
present are curcumin molecules in the bis-keto form, where curcumin
acts as a proton donor (pKa 8.1), inducing a crucial role in the antioxi-
dant activity [5]. In vitre, curcumin can significantly inhibit the gener-
ation of reactive oxygen species (ROS) such as superoxide anions, HyO
and nitrite radicals generation by activated macrophages, which exhibit
an important inflammatory activity [6]. Curcumin also reduces the
production of ROS in vivo [7]. Therefore, curcumin has interesting

applications in the development of health-benefiting products in the
food and pharmaceutical industries [8-10],

Due to its hydrophobic nature (logP = 3.07 according to SciFinder,
with values of logD = 3.07 for pH < 6, and logD still at a high value,
1.93, at pH = 9), curcumin is nearly insoluble in water at acidic or
neutral pH. The compound is, however, soluble in alkali (logD = 0.63 at
pH = 10). The use of curcumin is thereby limited due to its low water
solubility, high decomposition rate in alkaline media and photo-
degradation in organic solvents [11]. Numerous studies on the absorp-
tion, distribution, metabolism and excretion of curcumin have revealed
both poor absorption and rapid metabolism, which severely decreases its
bioavailability [12-18].

Microencapsulation is widely used in the food and pharmaceutical
industries as an alternative technology for enhancing entrapment, pro-
tection, controlled release and functionalization of bioactive substances
[19]. A variety of encapsulation techniques were used to improve cur-
cumnin solubility and bioavailability, such as spray drying [20], solvent
evaporation [21], coacervation [22], supercritical fluid [23], inclusion
complexation [24], and ionotropic gelation [25]. The main advantage of

* Corresponding author. Department of Pharmaceutical Technology, PCAV Team, PAM UMR, School of Pharmacy, Université de Bourgogue, 7 bd Jeanne dAre,

21079, Dijon, France.
E-mail address: odile.chambin@u-bourgogne.fr (0. Chambin).
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ABSTRACT

Steroidal glycosides are known to possess a wide range of biologieal activities such as cytotoxicity and antimi-
crobial effects, To isolate more of these glycosides to get a better understanding at their structure/activity
relationship, and to complete chemotaxonomic information, a cultivated Yucca rostrata was studied, along with a
wild and a cultivated Dracaena braunii, Thirteen spiro- and furostan glycosides were isolated from those plants
and their structure were elucidated using 1D and 2D NMR. Since they were already reported from other plant
species, it allowed us to get an idea on which type of structure might be specific to which taxon. The compounds
from D. braunii were tested for their antimicrobial activity against Candida albicans, C. glabrata and Staphylo-
coccus aureus. Only compound 12 (CAS 39491-39-9) showed a weak activity on 8. aureus with a MIC of 50 pg/mL.
The compounds from Y. rostrata were tested for their cytotoxicity against a CT26 (murine colorectal carcinoma)
cell line, The spirostan glycosides 4 (CAS 119459-80-2) and 5 (CAS 164592-97-6) showed an interesting activity
with an ICsp of 2.38 uM and 2.26 pM, respectively. Comparing the structures of the active versus the inactive
ones, we were able to formulate some hypotheses regarding the structure/activity relationships, in accordance
with the current literature,

1. Introduction

relies on chemotaxonomy to select plants for the extraction and isolation
of these glycosides, to reinforce chemotaxonomic and structure/activity

Saponins are triterpene or steroidal glycosides that possess a wide
range of biological activities. Previous studies reporfed anti-
inflammatory effects (Rezgui et al., 2016), antibody recognition prop-
erties (Champy-Tixier et al., 2018) and, most notably, cytotoxic (Mimaki
et al.,, 2001; Podolak et al., 2010) and anti-microbial effects (Orczyk
et al., 2020; Xue et al., 2020). Saponins are thus an interesting class of
secondary metabolites to focus on. Te find plants producing those
molecules, chemotaxonomic information can be used: plants in close
taxa will likely have a similar chemical composition, Our research group

* Corresponding author,
E-mail address: anne-claire.offer@u-bourgogne.|r (A.-C. Mitaine-Offer).
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relationship data.

Herein, we investigated the chemical composition of the roots of
Yucca rostrata, the roots and leaves of a wild specimen of Dracaena
braunii, and the roots of a cultivated one. Cultivars can sometimes show
interesting differences compared to their wild counterparts (Hobloss
et al.,, 2022). Thirteen steroidal glycosides were obtained, and their
structures were elucidated using mainly 2D NMR, and mass spectrom-
etry, This is the first time that these known molecules were described in
these species.

Received 4 October 2023; Received in revised form 16 January 2024; Accepted 19 January 2024

0305-1978/@ 2024 Elsevier Ltd. All rights reserved.
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TWO NEW SPIROSTANOL GLYCOSIDES FROM THE AERIAL PART
OF Cordyline fruticosa

Hung Duc Nguyen,* Tan Quang Tu, Nga Thi Thu Nguyen,
and Mau Hoang Chu

Two new spirostanol glycosides, (255)-5d-spirosta-1B,3B-diol 1-O-0-L-rhamnopyranosyi-(1—2)-p-D-
Jucopyranoside (1) and So-spirost-(25)27-ene-1,3B-diol 1-O-0-L-rhamnopyranasyl-(1—2)-(4-O-

sulfo)-B-D-fucopyranosyl 3-O-0-L-rhamnopyranoside (2), were isolated from the aerial part of
Cordyline fruticosa (L.) A. Chev. Their structures were determined by spectroscopic analysis 1D and 2D NMR,

and mass spectrometry (HR-ESI-MS in positive mode).

Keywords: Asparagaceae, Cordvline fruticosa (L.) A. Chev., cytotoxicity, NMR, steroidal saponin.

Cordyline fruticosa (L.) A. Chev. (syn.: Cordyline terminalis (L.) Kunth), belongs to the Asparagaceae family, and is
one of the popular plants used in folk medicine [1]. This plant has been used to treat various diseases, such as sore throat, neck
pain, bloody urine, kidney diseases, headache, infections of mammary glands, and inflammation in the digestive tract [1, 2].
Previous chemical investigations of C. fruficosa revealed the presence of steroidal glycosides [2-5]. In addition, this plant has
been determined to possess biological properties such as antioxidant [6], antimicrobial and cytotoxic activities [2, 7]. In the
interest of searching for new biological compounds from the Vietnamese plants, we report herein the isolation and purification
of two new steroidal glycosides from the aqueous ethanolic extract of the aerial parts of C. fruticosa. The structural determination
of isolated compounds was further determined from various spectroscopic data.

Compound 1 displayed a pseudo-molecular ion peak at m/z 747.4311 (M + Na]* (calcd 747.4290) in the HR-ESI-MS
spectrum, indicating a molecular formula of C39Hg,O,, thus a molecular weight of 724, The 'H and '3C NMR spectroscopic
data showed signals of spirostanol-type aglycone as described in the literature data [8] (Table 1) with two tertiary methyl
groups at 8y 0.86 (s, H-18), 1.20 (s, H-19), and a secondary methyl group at 8y 1.04 (d, ] = 6.4 Hz, H-21). The C-25
configuration was deduced to be S by the value > 0.35 of the difference among the chemical shifts (6,, =6, — 6,) of the geminal
protons at Hy-26 (8,, = 0.41 ppm) [9]. The 13C NMR spectrum of 1 showed signals of a hemiacetal function at 8- 109.2 (C-22),
two oxygenated carbons at 8. 80.2 (C-1) and 67.8 (C-3), together with five characteristic carbon signals at 5. 32.9 (C-23),
28.8 (C-24), 42.1 (C-25), 65.0 (C-26), 14.9 (C-27), a spirostanol-type steroid was suggested. The orientation of the H-5 of the
aglycone was defined as an a-orientation, proved by the cross-peaks in the ROESY spectrum at 5H 3.86 (H-1)/6, 0.99 (H-5),
8y 2.20 (H-2ax)/8yy 1.20 (s, H-19), and 8y 2.79 (H-2eq)/6; 0.99 (H-5) (Fig. 1). Thus, the aglycone of 1 was characterized
as (255)-5a-spirosta-14,3 f-diol.

In the sugar region, the signals of two cross-peaks in the HSQC spectrum at 8y,/8 4.78 (d, J = 7.6 Hz)/99.8, and
6.38 (br.s)/101.2, indicated the presence of two sugar units, Fuc and Rha, respectively (Table 2). The linkage of Fuc to the C-1
position of the aglycone was confirmed by the HMBC correlation at 8/5- 4.78 (d, J = 7.6 Hz, Fuc H-1)/80.2 (C-1), and by the
ROESY correlation at 8;/8;; 4.78 (d, ] = 7.6 Hz, Fuc H-1)/3.86 (dd, J = 11.1, 2.9 Hz, H-1). The Rha was proved to be linked
to the C-2 position of the Fuc by the HMBC correlation at 8/ 6.38 (br.s, Rha H-1)/74.3 (Fuc C-2), and by the ROESY
correlation at 8,/8y 6.38 (brs, Rha H-1)/4.51 (dd, J = 9.4, 7.6 Hz, Fuc H-2). All the aforementioned evidence led to an
identification of 1 as (255)-5a-spirosta-1,3 f-diol 1-O-a-L-rhamnopyranosyl-(1—2)-B-D-fucopyranoside. The aglycone with
a 5PB-hydroxyl derivative was previously isolated from the whole plant of Reineckea carnea [10].
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Two new steroidal saponins, 26-O-f-D-glucopyranosyl-22c-methoxy- Received 23 April 2022

5e-furost-25(27)-ene-1p,3B,26-triol 1-0-B-D-glucopyranoside (1), and Accepted 5 October 2022
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26-triol  1-O-o-L-rhamnopyranosyl-(1—2)-B-D-fucopyranoside  (2) RELINENNES:

were isolated and elucidated from the roots of Cordyline fruticosa ~ Cordline fruticosa (L) A.

(L) A. Chev. Their structures were established by interpretation of Cheyy Asparngacene;
steroidal saponin;

spectroscopic data (1D and 2D NMR) and mass spectrometry (HR- £ o5tane; spectro-

ESI-MS). scopic analysls

1. Introduction

The genus Cordyline consists of 27 species distributed in tropical region (Mimaki et al.
1998). Some species of the genus have been used in the traditional medicine to treat
diseases (Calixto et al. 1990; Mimaki et al. 1997; Mimaki et al. 1998; Lense 2012;
Manicketh et al. 2022). Previous investigations on these plants revealed the presence
of steroidal saponins, some of those substances possess interesting biological
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DAI HOC THAI NGUYEN CONG HOA XA HOQI CHU NGHIA VIET NAM

TRUONG DAL HOC SU PHAM Djc lap - Ty do - Hanh phiic
$6:4154 /QD-PHSP Thdi Nguyén, ngay 2% thdng § ntim 2022
QUYET PINH

Vé vige thanh 14p Hji ddng nghi¢m thu dé tai KHCN cdp co sé niim 2021
HIEU TRUONG TRUONG PAI HQC SU PHAM

Cén cik Nghi dinh s6 31/CP ngay 04 thdng 4 ndm 1994 ciia Chink phi vé viéc
thanh ldp Dai hge Thai Nguyén,

Céin cir Théng tw 10/2020/TT-BGDPT ngay 14 thang 5 nam 2020 ciia BY trucng
B¢ Gido duc va Dao tao ban hanh Quy ché t6 chire va hoat ding ciia dai hoc viing va
cdc co sa gido duc dgi hoc thanh vién;

Can ci Nghi quyét s6 39/NQ-HPDHTN ngay 19 thing 11 nam 2021 cila Hpi déng
BDai hoe Thai Nguyén ban hanh Quy ché té chite va hoat déng ctia Dai hoc Thdi Nguyén;

Can cik Nghi quyét s6 40/NQ-HDT ngay 29 thang 12 nim 2020 cia Hpi déng
truong Truong Dai hoc Sw pham ban hanh Quy ché t6 chitc va hoat déng ciia T ruong
Dai hoc Su pham;

Céin cir Quyét dinh sé I\OOS/QB-EHSP'ngdy 19 thdng 5 nam 2020 cia Hiéu trudng
Trudng Dai hoc Su pham vé viée Ban hanh quy dinh vé céng tde quan Iy Khoa hoc va
Cong nghé cua Truong Pai hoc Su pham - Pai hoc Théi Nguyén,

Céin cir Quyét dinh s6 31 34/0D-DHSP ngay 18 thdng 8 nam 2021 cua Hi¢u trudng
Truong Dai hoc Sw pham vé viée phé duyét thuyét minh va kinh phi thue hign d@é tai
khoa hoc cong nghé cdp cor sé nim 2021 (dot 3);

Theo dé nghi ctia Truedng phong Phong Khoa hoc - Cong nghé va Hop tde qudc té.

QUYET PINH:

Diéu 1. Thanh 18p Hai ddng nghiém thu, d4nh gia dé tai khoa hoc va cong nghé
clip co s& ma sé CSPH.STEM.2021.02: Huéng din gifo vién THCS t3 chite day hoc
theo dinh hwéng gido dye STEM trong chi dé “Béo vé méi trudmg”, do TS. Nguyén
Dirc Hing 1am chi nhiém dé tai, gdm cac thanh vién trong danh sach kém theo.

Didu 2. Hoi ddng co nhiém vy danh gid, nghiém thu két qué, sin phdm nghién ctru
clia d& tai, Hoi ddng tur giai thé sau khi hoan thanh nhiém vy. Sau nghiém thu, Hoi déng
ndp két qua danh gia cho Phong Khoa hoc Cong nghé va Hop téc quéc té. T4c gia hoan
thién hé so, quyét todn kinh phi thyc hién dé tai theo quy dinh hién hanh.

Piéu 3. Truéng phong Phong Khoa hoc Céng nghé va Hop téc quic té, Trudng cdc
don vi lién quan, chti nhiém d@ tai va cac ong (ba) ¢6 tén trong Pidu 1 chiu trach nhiém
thi hanh Quyét dinh nay./.g -

Noi nhin: .

- Biéu 3 (dé t/h);

- Hiéu trudng (dé blc);

- Luu: VT, KH-CN&HTQT (07).




DAI HQC THAI NGUYEN CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HQC SU PHAM Poc I4p - T do - Hanh phiic

DANH SACH THANH VIEN HOI PONG NGHIEM THU
DE TAI KHCN CAP CO SG' NAM 2021
(Kém theo Quyét dinh s6:4S7f /QD-DHSP ngay 2% thing &—neim 2022 cia
Hi¢u truong Trudng Dai hoc Su pham - Dai hoe Thdi Nguyén)

1. Tén dé tai: Huéng din gido vién THCS t§ chire day hoc theo dinh huéng gido dyc
STEM trong chi dé “Bio v méi truong”

2. Ma sb dé tai: CSPH.STEM.2021.02

3. Chi nhigm d& tai: TS, Nguyén Pirc Hing, Don vi: Khoa Sinh hoo

Nhiém vu
Stt Ho va tén Pon vi/chire vy trong Hji
d&ng
Phé Hiéu truong, -
. tich
- Th Quang Tho Truémg DH Su pham - DH Théi Nguyén | O e
. Khoa Sinh hoc, I:Iy vién,
TS. Nguyén Thi Ngoc Lan Trudng DH Su pham - PH Théi Nguyén |  Thu ki
) , Khoa Sinh hoc, Uy vién,
TS. Pham Thi Hong Td Trudng PH Su pham - DH Thai Nguyén | Phan bien
) Khoa Gido dyc Mam non, Uy vién,
TS. Nguytn Thi Ha Trudng DH Su pham - DH Théi Nguyén | Phan bién
] Phong KH-CN&HTQT, .
: LA é
ML Fyts Ve Khgig Truong DH Su pham - PH Théi Nguyén | Y V18

¥

An dinh danh sach 05 thanh vién./, gy,




DAl HOC THAI NGUYEN CONG HOA XA HQI CHU NGHIA VIET NAM

TRUONG PAI HQC SU PHAM Pic lip - Ty do - Hanh phiie
s6: 656 /Qp-pHSP Theti Neuyén, ngyL 6 thing £ nam 2024
QUYET DINH

Vi viéc thanh 1ip Hoi ddng nghiém thu d¢ thi KH&CN cip co sé nim 2023

HIEU TRUONG TRUONG DAI HQC SU PHAM

Cén cir Nghi dinh s6 31/CP ngdy 04 thing 4 ndm 1994 cia Chinh phii vé viée A

thanh lap Pai hoc Thdi Nguyén,

Cén cir Thong e 56 10/2020/TT-BGDDT ngay 14 thing 5 ndm 2020 cia Bj
truong Bg Gido duc va Dao tao ban hanh Quy ché (6 chite va hoat déng cua dai hoe
vitng va cde co s gido duce dai hoe thanh vién;

Cén cit Nghi quyét s6 39/NQ-HPBHTN ngay 19 thang 11 ném 2021 cia Hoi
dong Pai hoe Thai Nguyén ban hanh Quy ¢hé 6 ehire vt hoat déng cia Pai hoe
That Nguyén,

Cén et Nghi quyét s6 40/NQ-HPT ngay 29 thing 12 nam 2020 elia Hoi dong
trueong Trueong Bai hoe S pham ban hanh Quy ¢hé 16 chive va hoat dong cila Trieong
Dai hoe Sw pham; Nghi quyét sé6 S4/NQ-HDT ngay 12 thang 12 nam 2022 cia Hgi
dong trieong Truwong Dai hoe Su pham siea d6i, bo sung mpt s6 diéu va sta doi phu lue
Quy ché 16 chite va hoat déng ciia Truong Dai hoe Sw pham ban hanh kém theo Nehj
quyét 56 40/NQ-HDT ngay 29 thing 12 nam 2020 cia Hpi dong truomg Trudng Pai
hoe Sw pham;

Can ctr Quyét dinh 56 1003/QD-DHSP ngay 19 thing 5 nam 2020 cia Higu
trieomg Trueomg Dai hoc Sie pham vé vige Ban hanh quy dinh vé c¢éng tde qudin Iy Khoa
hoc va Cong nghé cua Truong Dai hoe Su pham - Dai hoe Thdi Nguyén;

Can cir Quyét dinh s6 1666/QP-DHSP ngay 29 thang 6 nam 2023 ciia Higu
irwong Triwong Dai hpe Sie pham vé vige phe duyét danh muc va kinh phi thwe hién ¢lé
1éi khoa hoc céng nghé cdp co sé nam 2023;

Theo dé nghj ciia Trudng phong Phong Khoa hoe Cong nghé va Hop tic quic (6.

QUYET DINH:

Piéu 1. Thanh lap Hoi df“mg nghiém thu, danh gia dé tai khoa hoc va cong ngh¢ L:-z“'lp
co s& ma sb TNUL-2023-06: “Nghién ctru hogt tinh sinh hoe va phan Igp hgp chat
saponin tir loai Huyét du (Cordyline fiuticosa (L.) A. Chev.)”, do TS. Nguyén i-ztrc Hing

1am chii nhi¢m dé tai, gém cde thanh vién trong danh sach kém theo.
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Pidu 2. Hoi ddng c6 nhiém vy danh gia, nghiém thu két qua, sin phdm nghién
clru cta dé tai. Hoi ddng twr giai thé sau khi hoan thanh nhi¢gm wy. Sau nghiém thu, HGi
dong ndp két qua dénh gid cho Phong Khoa hge Céng nghé va Hop tic qude tu Téc
gia hoan thién hd so, quyét todn kinh phi thye hién d& tai theo quy dinh hign hanh.

Pidu 3. Trudng phong Phong Khoa hoc Cong nghé va Hop tac quéc té, Trudng
cie don vi lién quan, chi nhiém dé i va cic Ong (ba) ¢o tén trong Diéu 1 chju trdch
nhiém thi hanh Quyét dinh nay./.

Noi uhin: It KT. HIEU TRUONG e
- Nhu Diéu 3 (dé vh); PHO HIEU TRUONG NG
- Hi¢u trudng (dé ble); — _ HO!
- Luu: VT, KH-CN&HTQT (07). (};w . - AN
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Abstract

Kien, T. T,, Hien, T. Q., Son, V. H. & Trung, T. Q. (2023). Production performance of laying hens crossed between
Choi and Luong Phuong chickens. Bulg. J. Agric. Sci., 29(5), 973-977

The purpose of the experiment was to evaluate the production performance of laying hens crossed between Choi and Luong
Phuong (LP) chickens. The experiment consisted of four treatments (T), including treatment 1 (T1): pure LP hens, T2: pure
Choi hens, T3: crossbred hens F1 (&' Choi x @ LP), abbreviated as F1 (CxLP) and T4: crossbred hens F1 (SLP x QChoi),
abbreviated as F1 (LPxC). Each treatment had 14 hens with 5 replicates. Treatments 1 and 2 were arranged to compare the
resulls of the crosses (T3 and T4) with their parents (T1 and T2). The experiment was carried out in 40 weeks from the first egg
laying week of cach treatment. The hens of the treatments were fed /ibitum, according to the standards of colored cgg laying
hens with the same commercial complete compound feed, which had 2750 keal/ kg and 17% protein. The care regimen was the
same for all 4 freatments. Research results show that the F1 (CxLP) and F1 (LPxC) hens had first egg laying age of 174 and
181 days, the laying rates of 45.35 and 42.15%, the egg yield/ hen/ 40 wecks of 127 and 118 eggs, cag mass/hen/40 weceks of
6.60 and 5.89 kg, feed conversion ratio for 1 kg of eggs reaching 5.30 and 5.94 kg, respectively. The above parameters of Fl
(CxLP) and FI (LPxC) hens were inferior to those of LP hens but much better than those of Choi hens and these parameters of
the FI (CxLP) hens were better than F1 (LPxC) hens.

Keywords: Chot hens; Luong Phuong hens; crossbred hens; production performance

chickens was also carried out for the above purpose.

Choi is a chicken breed with colored feathers, slow grow-
ing, consuming a lot of feed for | kg of weight gain, however,
thanks to the good meat qualily, its selling price is much higher

Introduction

Crossbreeding between livestock breeds to create hy-
brids that inherit good characteristics and overcome the

weaknesses of parents is always concerned. Several breed-
ing studies on laying hens for this purpose have been car-
ried out in recent years, for example: Kadigi et al. (2001),
Soadey et al. (2008), Youssao et al. (2011), Tabinda et al.
(2013) Kjkumar et al. (2018), Kedija et al. (2020). Re-
search on crossbreeding between Choi and Luong Phuong

than that of common chicken breeds. Therefore, this breed of
chicken is still maintained and developed by farmers. Luong
Phuong is also a colored chicken breed, but it has been select-
ed and improved, so it grows faster, and the feed consumption
per 1 kg of weight gain is lower than that of Choi chickens,
but the selling price is much lower than that of Choi chickens.
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Crossbreeding between Choi and Luong Phuong chickens is
expected to promote the advantages and overcome disadvan-
tages of these two chicken breeds. The study was carried out
in several steps, evaluating the production performance of lay-
ing hens crossed between Choi and Luong Phuong chickens to
serve as a basis for next research steps.

Materials and Methods

Pure Choi (C) hens, pure Luong Phuong (LP) hens, cross-
bred hens F1 (' Choi x @ LP), abbreviated as F1 (CxLP) and
crossbred hens F1 (LP x 9Choi), abbreviated as F1 (LPxC),
were used in this experiment.

The experiment was conducted at Thai Nguyen University
of Agriculture and Forestry, Vietnam in 2022.

The experiment consisted of 4 treatments (T), namely,
treatment 1 (T1): pure LP hens, T2: pure Choi hens, T3: F1
(CxLP) hens and T4: FI (LPxC) hens. Each treatment had 14
hens with 5 replicates, Treatments I and 2 were arranged to
compare the results of the crosses (T3 and T4) with their
parents (T1 and T2). The experiment was carried out in 40
weeks from the first egg laying week of each treatment. Hens
of treatments were fed libifim according to the standards of
colored cgg laying hens with the same commercial complete
compound feed, which had 2,750 keal/ kg and 17% protein,
The care regimen was the same for all 4 treatments according
to Van ct al. (2015).

Monitoring paramcters included age at laying the first cgg,
weight of laying hens, survival rate, laying rate, egg vyield,
some egg paraieters, feed intake and feed conversion ratio for
cgg production.

The above criteria were monitored after Doan ct al. (2011)
and statistically analyzed after Dzung et al. (2018).

Results and Discussion
Laying hen’s parameters.
Some parameters of laying hens such as laying age, hen

weight, and survival rate were presented in Table 1.

Table 1. Some parameters of laying hens

Table 1 showed that the age of laying the first egg of the
crossbred hens F1 (CxLP) and F1 (LPxC) was 17 and 10 days
earlier than that of the Choi hens, but 18 and 25 days later than
that of LP hens. The F1 (CxLP) hens had an carlier age (o lay
its first egg than F1 (LPxC). The hens of the treatments had
different ages of laying the first cgg, so the start and end of
the experiment were also at different ages of hens. The begin-
ning of the experiment of LP, Choi, F1 (CxLP) and F1 (LPxC)
hens was 23, 28, 25 and 26 and the end was 62, 67, 64 and 65
weeks of age, respectively. The weight of hens at the begin-
ning and the end of the experiment of the F1 (CxLP) and Fl
(LPxC) hens were both larger than Choi hens with significant
difference (P< 0.01 or 0.001). The weight of the hen is one of
the important factors affecting the egg weight. Hens of all 4
treatments did not gain much weight, which proved that the
amount of feed and nutritional valuc of the feed were suitable.
Hens of all 4 treatment had a high survival rate, reaching from
94.3 1o 97.1% and there was no significant difference among
treatments (P> (0.05).

Mostafa et al. (2020) cross — breaded chicken Alexan-
dria (A) with late sexual maturity (182.78 days) and chick-
en Lohmann White (L) with early sexual maturity (151.40
days); the sexual maturity for crossbred hens F1 (LxA) was
172.83 days and F1 (AxL) was 180.01 days. Kedija ct al.
(2020) informed that at the age of laying the first egg, the
weight of Horro hens (H) was 900 g, that of Dominant Red
Barred (DRB) hens was 1350 g, that of the crossbred hens
F1 (H x DRB) was 1220 g and that of the crossbred hens
F1 (DRB x 1) was 1310 g. Some other studies also showed
that the age of sexual maturity and weight of crossbreed
hens were significantly improved (Kadigi et all. 2001, Tabi-
nda et al. 2013, Ahmed et al. 2017, Aimao, 2017). However,
the improvement was dilferent among hybrid combinations
because different breeds of chickens are capable of inherit-
ing different traits.

Hens’ egg production.
Some paramelers such as layimg rate, egg productivity
and yicld of hens are presented in Table 2.

Categories Unit LP Choi FL{CxLP) F1 (LPxC) SEM P
Agce atfirst egg days 156 191 174 181

Age at beginning weeks 23 28 25 26

Age at theend ¥ weeks 62 67 ] 64 65

WH at [* egg g 2154 2084" 2148° 2137 23.700 0.001
WH at the end g 26524 25158 2624 2595% 25.147 0.000
Weight gain g 498" 4314 476" 458¢ 5.544 0.000
Survival rate Ya 94.3 3l 95.7 94.3 2.262 0.196

Note: (1) and (2): Age at the beginning and at the end of the experiment. WH is the weight of the hen. Numbers with dilferent subseription letter in the same

row are significantly different (p < 0.01 or 0.001)
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Table 2. Laying rate and egg yield of hens

Categories Unit LP Choi F1 (CxLP) F1 (LPxC) SEM P

Days of hens alive ds/T 18962 19076 18993 18974 270,646 0.908
Avcrage Hens s/ T 67.72 68.13 67.83 67.76 0.967 0.908
Egg yield Es/T 9955* 7154¢ 8614" 7997¢ 26.195 0.000
Laying rate % 52.500 37.501 45.35" 42.15¢ 0.635 0.000
Egg productivity EsH 147.0 105.04 127.0b 118.0¢ 1.134 0.000
Compare % 140.0 100 120.9 112.4 - -

Egg mass kg/H R0 491 6.60 5.89 0.179 0.000

Nole: ds: days, Hs: hens, Es: eggs, T: treatment. The number of days of the hens died from NT1 to NT4 were 638; 524; 607 and 626 days; Average hens of
TI =18962: 280 = 67.72, Numbers with different subscription letters in (he same row are significantly diflerent (p < 0.001)

Table 2 shawed that the average number of hens of treat-
ment were almost equal. However, the egg yield of the treat-
ments was completely different. This indicator of F1 (CxLP)
and F1 (LPxC) hens was larger than that of Choi hens and
smaller than that of LP hens with a significant difference
(P<0.001). The F1 (CxLP) and F1 (LPxC) hens had the lay-
ing rate of 7.85 and 4.65% higher than that of Choi hens,
7.15 and 10.35% smaller than that of LP hens; the average
egg productivity per hen was 22 and 13 eggs higher than that
of Choi hens, 20 and 29 eggs smaller than that of LP hens,
respectively. The laying rate and egg yield of the F1 (CxLP)
and F1 (LPxC) hens improved markedly compared to Choi
hens (P<0.001); the improvement level of the F1 (CxLI)
hens was greater than that of F1 (LPxC) hens (P<0.001).

The results of laying rate of the treatments in this ex-
periment were consistent with the results of some previous
studies. Amao (2017) crossed Naket Neck (NN) with Rhode
[sland Red (RIR) chickens. As a result, the FI (SRIRx-
YNN) hens had a 11.42% higher laying rate than NN hens
and 13.13% smaller than that of RTR hens; the FI (JNNx-
$RIR) hens had a higher laying rate than both NN and RIR
hens. Kadigi et al. (2001) crossed Malawi local chicken (LC)
with Black Australorp chickens (BA) and showed that the |
(BAXLC) hens had a 7% higher laying rate than LC hens,
and 9% smaller than that of BA hens. Mostafa et al. (2020)
crossed Alecxandria and Lohmann White chickens; (he re-

Table 3. Some parameters of cggs

sults were similar to the results of the above studies. The
improved laying rate of crossbred hens leaded to an increase
in their egg production. Normally, chicken breed with better
laying rate is used as the hen line in crossbreeding.

Egg parameters.

Some parameters of eggs such as the weight of cgg, yolk,
albumen and shell were presented in Table 3,

Table 3 showed that the egg weight of the F1 (CxLP)
and F1 (LPxC) hens was 5.19 and 3.11 g lager than that of
Choi hens, but 3.15 and 5.23 g smaller than that of LP hens,
respectively, with a significant difference (P< 0.001). Tn ad-
dition to genetic factor, hen weight also affects egg weight.
The F1 (CxLP) and I'1 (LPxC) hens had a larger weight than
Choi hens, smaller than LP hens, which may be one of the
reasons for the above results. The egg weight of the treat-
ments was different, so the weight of yolk, albumen and shell
of the treatments was not the same. This difference was sim-
ilar to the difference in cgg weight among treatments. Low
albumen ratio and high shell ratio have a negative effect on
embryo development and cgg hatching rate. Eggs of Choi
hens had these disadvantages. Eggs of the F1 (CxLP) and F1
(LPxC) hens had overcome these limitations of Choi hen’s
egas.

“The above results were consistent with the results of pre-
vious studics. Soro et al. (2014) crossed Ivorian Local (Lo-

Calegories Unit LP Choi F1(CxLP) FI(LPxC) SEM P

Lgg weight z 5512 46.78° 51.97 49 89° 1.330 0.000
Compare Yh 117.8 100 111.1 106.6 - -

Yolk weight a 17.322 14.92% 16.36" 15.76™ 0.943 0.007
Albumen weight g 31.3% 26.20¢ 29.51% 28.22¢ 0.598 0,000
Shell weight 4 6.41 5.66 6.10 591 0.509 0.165
Yolk ratio Yo 3142 31.89 31.48 31.59 0.500 0475
Albumen ratio %% 56.95 56.01 56.78 56.56 0.702 0.215
Shell ratio % 11.63 12.10 11.74 11.85 1.041 0.906
Yolk/ Albumen Y 55.18 56.62 55.44 55.85 2.774 0.761

Note: The number of eggs used for determining ey weight was 400/ treatment, for determ ining other parameters of eggs was 200/ treatment, Numbers with
difTerent subscription letters in the same row are signilicantly different (p < 0.01 or 0.001)
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Indicators Unit LP Choi F1 (CxLP) 1 (LPxC) SEM P
Feed intake kg/ T 2370.3 2384.5 2374.1 2371.8 126913 0.958
Egas /T egps/ T 99550 7154¢ 8614° 7997 439.154 0.000
Egg Mass/T kg/ T 548.7 3347 447.6" 399.0¢ 25.554 0.000
Feed/ 10 eggs ke 2.38¢ 333 2.76¢ 2.96" 0.153 0.000
Compare Yo 71.5 100 829 88.9 - -
Feed/ 1 kg eggs kg 4324 7.120 5.30¢ 5.94" 0.330 0.000
Compare % 60.7 100 744 83.4 - -

Note: T: Treatment; Numbers with different subseription letters in the same row are significantly different (p < 0.001),

cal) with French Red Label (Label) chickens and showed
that the egg weight of the crossbred hens were 13.1% larger
than that of Local hen but 11.6% smaller than that of Label
hen. Some other studies (Yousao et al., 2011, Hoan et al.,
2017, Ahmed, 2017 and Kedija et al., 2020) crossed differ-
ent laying hen breeds and the results was similar to that of
Sorro. Research by Yousao et al., (2011), Sorro et al., (2014)
showed that eggs of native hens had lower albumen and
higher shell ratios than t those of egg-laying breeds.

Feed for egg production.

Some criteria on feed for egg production such as feed
intake, feed consumption for 10 eggs and 1kg eggs were pre-
sented in Table 4.

Table 4 showed that the [ced intake of the treatments
were almost the same, but due to the difference in egg pro-
duction of the treatments, the fced consumption for 10 eggs
and | kg of eggs differed significantly among treatments
(P<0.001). Feed consumption for 10 eggs of the F1 (CxLP)
and F1 (LPxC) hens was 0.57 and 0.37 kg lower than that of
Choi hens, but 0.38 and 0.58 kg higher than that of LP hens.
The egg weight of Choi hens was smaller than that of the
other treatments, so the feed consumption for | kg eggs was
much higher than that of other treatments. If the feed con-

Table 5. Heterosis for the studied traits (H %)

sumption for egg production of Choi hens was 100%, then
the feed consumption of the FI (CxLP) and F1 (LPxC) hens
for producing 10 eggs was 82.9 and 88.9%, for producing
1 kg eggs was 74.4 and 83.4%. Thus, feed consumption for
egg production of the F1 (CxLP) and F! (LPxC) hens has
been significantly improved.

Heterosis of crosses.

Heterosis (H %) for the studied traits are shown in Ta-
ble 5.

Table 5 shows that the F1 (CxLP) and F1 (LPxC) hens
both had a later age at first egg laying than the average of
their parents (H%>0 as Note). Heterosis for hen weight, lay-
ing rate, egg mass, weight of egg, yolk, albumen traits of the
F1 (CxLP) hens was positive (i. ¢., the value of crosses were
higher than the average of the parental strains), but except for
hen weight, the above traits of the F1 (LPxC) was negative
(i. ¢., the value of crosses were lower than the average of the
parental strains). For the trait of feed consumption for egg
production, the F1 (CxLP) hens had H%<0, which mcans
that the feed consumption for egg production of the crosses
was lower than the average of the parents and the F1 (LPxC)
hens had H%>0, which means that the feed consumption for
egg production of the crosses was higher than the average of

Categorics H % of CxLP H % of LPxC IT % of (CxLP) +( LPxC)
Age at first egg (days) 0.29 4.32 2.30
| WH at laying first egg 1.37 0.85 1.10
WH at the end of exp. 1.57 0.44 1.01
Laying rate (%) 0.78 -6.30 -2.78
Egg mass (kg/hen) 1.46 -1.00 -3.99
Egg weight (g/egg) 2.00 -2.08 -0.04
Yolk weight (g/egg) 1.49 -2.33 -0.37
Albumen weight (g/cgg) 2.48 -1.99 0.24
Shell weight (w/egg) 1.08 -2.07 -0.50
Feed/ kg egps (ke/kg) -7.34 3.85 -1.75

Nole: For the trait of age at laying first egg, if H%>0, it means that the laying age of the hybrid is Iater than the average age of the parents (negative) and
vice versa (positive). Far the trait of feed consumption for egg production, it H%>0, it means that the feed consumption far epg production of the hybrid is

higher than the average of the parents (negative) and vice versa (positive)
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the parents (see Note). Thus, in terms of heterosis, the traits
of the F1 (CxLP) were improved more than that of the Fl
(EPxC) hens. When calculating heterosis of both F1 (CxLP)
and F1(LPxC) hens, the values of most traits of the cross
were inferior to the average of the parents, except for the
traits of hen weight, egg albumen weight and feed consump-
tion for egg production, which were better than the average
of the parents.

Conclusion

The F1 (CxLP) and F1 (LPXC) hens had age of laying
first eggs of 174 and 181 days. The laying rate was 45.35
and 42.15%, egg yicld of a hen in 40 weeks of laying was
127 and 118 cggs, and egg mass of a hen was 6.60 and 5.89
kg. The feed consumption for producing 10 cggs was 2.76
and 2.96 kg, for producing 1kg eggs was 5.30 and 5.94 kg.
The above parameters of the FI (CxLP) and F1 (LPxC) hens
were inferior to those of LP hens but significantly better than
that of Chot hens. The improvement level of F1 (CxLP) hens
was greater than that of F1 (LPxC) hens.
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Abstract: The objective of this investigation was to assess the
inhibitory effects of extracts derived from Pterospermum het-
erophyllum on bacteria and fungi, as well as their capacity to
impede the proliferation and migration of HepG2 liver cancer
cells, Extracts from the leaves and stems of P. heterophyllum
revealed the ability to resist all three bacterial strains, including
Escherichia coli, Pseudomonas aeruginosa, and Streptococcus
aureus (p < 0.05). Additionally, P. heterophyllum also inhibited
the growth of three fungal strains: Aspergillus brasiliensis,
Candida albicans, and Aspergillus flavus. Evaluation of antic-
ancer activity showed that extracts from P. heterophyllum sig-
nificantly reduced the proliferation of HepG2 cells, with ICq,
values for leaf and stem exiracts being 355 and 47.17 pg/ml,
respectively. Remarkably, the exivact of this herbal species
inhibited the migration ability of HepG2 cells after 24 h of treat-
ment. Fluorescence analysis of cells using 2ZHDCFDA showed a
considerable elevation in reactive oxygen species production
within HepG2 cells treated with extracts, which is hypothesized
to coniribute to a reduction in cell viability. Subsecruent che-
mical compound analysis utilizing GC-FID spectra identified
some main compounds present in the extracts from P. hefero-
phyllum. This study highlights the potential antimicrobial and
anticancer activities of P. heterophyllum.
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1 Introduction

Hepatic carcinoma represents a major worldwide health
issue, ranking sixth among diagnosed cancer cases and
third among cancer-related deaths [1]. Hepatocellular car-
cinoma (HCC), a form of liver cancer, constitutes 90% of all
cases [2]. Infections caused by the hepatitis B or C virus,
excessive alcohol intake, and fatty liver ailment have heen
recognized as the main contributors to HCC [3]. Currently,
there have been significant advancements in the treatment
of liver cancer, including surgical resection, targeted therapy,
immunotherapy, chemotherapy, and radiation therapy [4].
However, modern treatment modalities still carry significant
risks of adverse effects and complications in patients, with
high rates of recurrence and limited response rates [5-8].
Additionally, increasing treatment costs present significant
challenges for patient populations, particularly in developing
countries and economies [9]. This underscores the urgent
need to promote research on new cancer treatment methods
that can address and improve the shortcomings of current
therapies. Traditional herbal medicine research has garnered
attention for its efficacy in cancer cell destruction with fewer
adverse effects, as well as its ability to improve drug resis-
tance and recurrence post-treatment [10]. Several herbs have
been analyzed for their botanical chemistry and molecular
mechanisms of action in liver cancer [11,12]. Some herbs, such
as Trametes robiniophila, Brucea javanica, and Patrinia sca-
biosaefolia, have been utilized in the production of cancer
treatment drugs [13].

Pterospermum heterophyllum (P. heterophyllim) is a flow-
ering plant species belonging to the Sterculiaceae family. Itisa
medium- to large-sized plant primarily distributed in China

@ Open Access, © 2024 the author(s), published by De Gruyter. This work is licensed under the Creative Cornmaons Attribution 4.0 International License.
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[14]. Species within the Pterospermum genus are commonly
used to treat ulcers, blood disorders, hemorrhages, leprosy,
measles, gastrointestinal disorders, and earaches [15]. Several
species of this genus exhibit antifungal and antibacterial prop-
erties. Many studies have indicated that extracts from P. het-
erophyllum possess activity against S. aureus, E. coli, P. aeru-
ginosa, A. parasiticus, and R. oryzae [16], P. heterophyllum can
inhihit the growth of S. aureus, B. subtilis, E. coli, P. aeruginosa,
and C. albicans [17]. Additionally, Pterospermum diversifolium
and Pterospermum subpeltatum have also demonstrated sig-
nificant antibacterial capabilities [18,19],

Some species within this genus exhibit anticancer
effects. Betulonic acid in Pterospermum truncatolobatum
Gagnep inhibits cancer in the cell lines KB (epidermoid car-
cinoma), LU (lung carcinoma), MCF-7 (breast carcinoma),
and HepG2 (liver carcinoma) in humans [20]. Pterospermum
acerifolium is cytotoxic to cancer cells A549 (lung carcinoma)
and PANC-1 (pancreatic carcinoma). Phenolicrich extracts
from the leaves of Pterospermum lanceifolium have been
tested in mice and exhibit the ability to kill HepG2 liver
cancer cells. Particularly, the inhibitory effects on cancer
cells of some species within the P. terospermum genus
have been shown to be associated with increased produc-
tion of free radicals [21,22]. For P. heterophyllum, the roots of
the plant are commonly used in traditional medicine to treat
rheumatoid arthritis [23]. Previous phytochemical studies
have identified and isolated triterpenoids, flavonoids, and
phenolic acids from this plant. Specifically, extracts and tri-
terpenoid components from the roots of P. heterophyllum
have been shown to be cytotoxic to several cancer cell Jines
such as A549, HCT-8, Bel7402, BGC-823, and A2780 [14]. How-
ever, the antibacterial and antifungal effects and mechanism
of cytoloxicity on HCC cells of leaf and stem extracts from
P. heterophyllum have not been extensively studied. This
research aimed to assess the antimicrobial properties against
bacteria and fungi, as well as the chemical composition of
extracts from P. heterophyllum. Additionally, this research
aimed (o assess the suppressive impact on growth and migra-
tion and to identify the underlying mechanisms in HepG2 cells,

2 Methods

2.1 Extraction preparation of
P. heterophyllum

Leaf and stem samples of P. heterophyllum were collected
from Cu Van commune, Dong Hy district, Thai Nguyen
Province, Vietnam (latitude of 21°61'38.50"N, and longitude
of 105°72'77.56"E), in May 2023. The samples were stored at

DE GRUYTER

Thai Nguyen University under voucher specimen TNUE2023.05.
Each sample consisting of 500 g of stem or leaf of P. hetero-
phyllum was thoroughly rinsed and then dehydrated at 50°C
for 48 h. After drying, the stems and leaves were mechanically
disrupted into a homogeneous powder. Ten grams of this
powder were weighed into individual samples. Each sample
was then treated with 30 mL of 90% ethanol and shaken over-
night. The mixture was filtered using Grade 1, Whatman® qua-
litative filter paper (diam. 185 mm, Merck, Germany) to remove
the solids. Ethanol was then completely evaporated using a
Rotavapor R100 vacuum evaporator (Buchi, Switzerland). The
obtained extract was stored at 4°C for several months.

2.2 Antibacterial activity

The test panel included three standard bacterial strains:
L. coli (ATCC 25922), P. aeruginosa (ATCC 27853), and S. aureus
(ATCC 25923). They were obtained from the Microhiology
faculty of Thai Nguyen Central General Hospital, Vietnam,
and stored at Thai Nguyen University of Education. The
disc diffusion method was employed to assess the antibac-
terial activity of the extracts [24]. To evaluate the inhibitory
efficacy of the extracts, the size of the inhibition zones was
determined by measuring their diameters. The extracts were
prepared in 0.2% DMSO at three concentrations: 25, 50, and
100 pg/ml. E. coli, P. aeruginosa, and S. aureus strains were
cultivated overnight (24 h) at 30°C on nutrient agar medium.
Subsequently, the cultures were diluted in fresh LB to achieve
a final concenfration of approximately 10* CFU/mL. Ahout
0.1mlL of the bacterial suspension was distributed uniformly
onto a nutrient agar plate. Five wells (6 mm in diameter) were
created in the agar. Subsequently, 50 uL of the essential
extracts prepared in 0.2% DMSO were introduced to each
well and stored for 1h at 4°C. A negative control containing
0.2% DMSO (the solvent used for the extracts) and a positive
control containing ampicillin 50 pg/mL were placed in the
agar plate. The plates were cultured at 37°C for 24 h to facil-
itate bacterial growth. The diameter of the clear zones (inhi-
bition zones) surrounding the wells was measured in centi-
meters to quantify the antibacterial activity of the extracts. All
experiments were performed in triplicate,

2.3 Antifungal activity

The antifungal activity test method was described by Jiao and
colleagues [24]. The antifungal activity was evaluated against
three fungal strains: Aspergillus brasiliensis, Candida albicans
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Received: 06/7/2023 Chi San Nature Reserve, Meo Vac district, Ha Giang province was
established in 20135, located in latitude 23°07° — 22%08’North latitude,

Rtyinefl YUTIRES longitude 105" 24* — 105°25” East longitude, with rugged terrain and a
Published: 17/7/2023 forest ecosystem that has not been affected much by human impact.

This study aims to detect the amphibian species presented here by

KEYWORDS constructing routes and surveying samples through the habitats of the
study area; through the tracking of trails and streams, together with

New record taxonomic documents {o delermine the amphibian species
Amphibians composition. The results showed that there are 23 species of

amphibians belonging to 18 genera, 7 families. There are (wo species
. listed in Vietnam’s Red Data Book (2007): Ingerophrynus galeatus
Chi San Nature Reserve and Theloderma corticale. Two species on the IUCN Red List 2023:
Ha Giang Quasipaa boulengeri and Zhangixalus duboisi. In this study, 1 species
of Zhangixalus pachyproctus reported for the first time from IHa
Giang province. This is a new record of amphibian species
composition for Chi San Nature Reserve, Meo Vac district, Ha Giang
province.
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TIONG TIN BAI BAO TOM TAT
Ngiy nhiin bai: 06/7/2023 Khu bdo ton thién nhién Chi Sén, buyén Méo Vac tinh Ha Giang
) e duge thanh 1ap nim 2015 ndm trong vi dd 23°07° — 22°08'vi Bic,
Ngay hoin thi¢n: 17/7/2023 kinh d§ 105724° — 105°25 kinh Déng, c6 dia hinh hiém trd, hé sinh
" Ngdy diing: 17/7/2023 thai rimg chua bi anh hudng nhiéu béi sy tic dong cia con ngudi.
Nghién ctu ndy nham phat hién thanh phan loai ludng cu hién c6 &
TU KIHOA noi diy. Bing cich xiy dung cdc tuyén va khao sat thu miu qua cic
sinh cinh cua viing nghién citu, qua dudng mon, subi va sir dung cic
Ghi nhan mai tai lidu phan loai dé xac dinh thinh phau loai ludng cur. Két qua cho
Ludng cu thiy c6 23 loai ludng cu thude 18 gidng, 7 ho. C6 2 loai trong Séch

Do Viét Nam (2007): Ingerophrynus galeatus va Theloderma

corticale, C6 2 lodi trong danh luc d6 TUCN (2023): Quasipaa

boulengeri va Zhangixalus dubois. Trong nghién ciru nay ghi nhan

Ha Giang bé sung 1 lodi Zhangixalus pachyproctus cho khu éch nhdi cia tinh
Ha Giang. Pay 14 ghi nhan méi vé thanh phdn loai luéng cur cho khu
bao tén Chi San, huyén Méo Vac, tinh Ha Giang.
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1. Giéi thiéu

Khu béo ton thién nhién Chi San duogc thanh lap theo Quyét dinh sé 372/QP - UBND ngay
05/3/2015 cva tinh Ha Giang. Nam trén dia phan hanh chinh 5 xa (Tat Nga, Nam Ban, Liing
Chinh, Ta Ling, Sting Tra) va thi tran Méo Vac cua huyén Meo Vac, nam trong vi dg 23°07" —
22"08’v’1‘ Bic, kinh do 105°24° — 105°25° kinh Dong. Phia Bic gidp xa Pa Vi, Giang Chu Phin
huyén Méo Vac, phia Pong gidp xa Can Chu Phin, Liing Phu va Khéu Vai huyén Méo Vac, phia
Nam gidp x4 Niém Son, Méo Vac va mét phén huyén Yén Minh, phia T4y gidp huyén Bong Vin
va huyén Yén Minh. Tong dién tich 1a 5.453,9 ha. Nam trong khu vue c6 dia hinh hiém tré, d6
déc 16m, chia cit nhiéu. Diém cao nhit 1a dmh Chi San 1900 m so véi mit nude bién. Trung binh
1150 m so véi mit mude bién. Khu bao tbn Chi San thudc vung ndi dd cao nén c6 khi hau nhiét
d6i mua mua. Do dién tich 16n ndm trén d6 cao nén co tinh chét cta khl hdu 4 nhiét d&i mura mua,
mua lanh thudng kéo dal hon va nhi¢t do xubng thip 2-3°C [1]. Piéu kién dia hinh va thoi tiét
nhu trén phit hop véi diéu kién séng ciia luGng cu va 6 nhiing nét déc trung riéng.

Ha Giang da c6 nhiéu nghién citu & cac khu bao ton thién nhién nhi Tay Cén Linh, Phong
Quang, X& Tuang Vai... [2]-[7]. Nghién ctru nay ldn dau ghi nhan danh sich ludng cu cho khu bao
t6n thién nhién Chi San, cung cap tu liéu cho khu bao tén va céc nghién ctiu vé luéng cu cho tinh
Ha Giang.

2. Phuong phap nghién ciru

Chung to1 khao sét thyc dia tai khu bao ton thién nhién Chi San trong cdc thing 4, 5, 6, 7 nam
2022. Cac luycn khao sit dugc xdy du"ng dé thu miu qua cic sinh canh cua ving nghién ciu,
duong mon, subi va do cao khic nhau. Mau vit duogc thu chu ycu bang tay, sau d6 chup anh gay
mé, deo nhan va dinh hinh trong con 85% trong vong 4-10 tiéng, sau d6 chuyén sang ngam bao
quan trong cén 70%. Méu vat hién dang dugc luu gilr tai khoa Sinh hoc, Truong Pai hoc Su
pham Thai Nguyen

Céc chi s0 hinh thai dugc do bing thude kep v6i do chinh xdc 0,01 mm bao gom Chiéu dai
tir mit mém dén 18 huyet (SVL); Chiéu dai dau (HI 3 Chleu rong dau (HW); Chleu dai mém
(SL); Khoang cach gitra hai 16 miii (IND); Khoang cich toi thidu gitta cdc mi mat trén (IOD);
Chiéu rong mi mdt trén (UEW); Buomg kinh mat (ED); Dudng kinh mang nhi (TD); Khoang
cach tir 15 mii dén mal (DNE); Chiéu dai ban tay (HAL); Chiéu dai dui (THL); Dai éng chan
(TBL); Chicu rong ong chan (TBW); Chiéu dai ban chan (FL); Chiéu dai cia ban chan va
xwong co chan (TFL).

Dinh loai mau vat: Pinh loai cdc loai tham khao céc tai liéu cna: Bourret (1942) 8], Thomas
Ziegler (2014) [5], Guohua Yu (2019) [9], Zhao (1993) [10] va mgt s6 tai liéu khac c6 lién quan.
Tén khoa hoc va pho thong cua loai theo Nguyén Vin Sang (2009) [11], Frost (2023) [12] va cip
nhét céc tai liéu méi céng bd gin day.

Xdc dinh cdc loai ¢6 gia tri bdo tén theo Danh luc Do IUCN (2023)[13], Sach B Viét Nam
(2007) [14].

3. Két qua va ban luan

Qua phén tich 155 mau vit thu duoc tai Khu bao tdn thién nhién Chi San, huyén Méo Vac,
tinh Ha Giang, ching t6i da xdc dinh dugc 23 loai ludng cu thuge 7 ho, 18 grong (Bang I). Trong
do, ba dang nhat la ho Ech cdy co 11 loai (chiém 47,8%) s loai ludng cu & Khu béo ton thién
nhién Chi San, tiép dén 13 ho Ech nhai chinh thitc ¢6 4 loai (chxcm 17,3%), ho Céc bin ¢6 3 loai
(cluem 13,0%), ho Cée ¢d 2 loai (chiém 8,7%). Céc ho Nhéi biu, ho Ech nhai va ho Nhai bén
moi ho ¢6 1 loai. Chiing t6i b sung cho tinh Ha Giang loai Zfrangrxa!us pachyproctus Yu, Hui,
Hou, Wu, Rao, and Yang, 2019. Pdy 1a ghi nhan dau tién vé thanh phén loai ludng cu cho khu
bao tén nay.
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Abstract: Lifsea umbellata (Lour.) Merr. is a plant com-
monly grown in Vietnam and some Asian countries. The
plant is used in traditional medicines and exhibits signifi-
cant biological activities. However, the sesquiterpenes’
extraction in the essential oil (EO) of L. umbellata harvested
from the northem region of Vietnam has been limitedly
known. Therefore, in the present study, the L. umbellata
leaves and stem EOs were obtained by hydrodistillation
method, then determined for the phytochemical profile hy
using gas chromatography—mass spectrometry system, and
investigated the cytotoxicity activities against five cancer
cell lines. Results have identified a total of 21 and 26 com-
pounds in the EOs of L. umbellata leaves and stem, respec-
tively, with the main sesquiterpene compounds being
p-caryophyllene (16.87-11.04%), (+)-spathulenol (9.74—6.57%),
p-caryophyllene oxide (26.12-18.34%), and (-)-spatulenol
(11.08—-8.8%). L. umbellata leaves exhibit significant anti-
cancer activity with [Cy, values ranging from 29.58 to
62.96 pg/ml. Otherwise, L. umbellata EQs also exhibited
the good inhibition activities against DPPH free radical
and three bacteria strains. The chemical constituents and
cytotoxicity activity of L. umbellata EO stems have been
reported for the first time and provided the future applica-
tions of this plant.
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1 Introduction

Litsea umbellata (Lour.) Merr. (L. umbellata) is a species
of flowering plant in the Lauraceae family. L. umbellata is
a plant located in China, Myanmar, Cambodia, Malaysia,
Indonesia, Philippines, and Vietnam [1]. There are many
chemical components in Lifsea genus, such as monoter-
pene hydrocarbons, oxygenated monoterpenes, sesqui-
terpene hydrocarbons, and oxygenated sesquiterpenes.
Besides, oxygenated diterpenes, aldehydes, alcohols, ketones,
and alkanes were identified [1]. Litsea genus is used in tradi-
tional medicine to treat various diseases, such as flu, stornach
ache, diarrhea, and diabetes. Lifsea costalis species in China
and Malaysia is used in traditional medicine to treat flu, and
stomachache [2]. Litsea cubeba has been used in the treat-
ment of stomach cold hiccough, gastric cavity crymodynia,
cold hernia celialgia, and stagnancy of cold-damp [3].
Recently, the bio-activities of Litsea genus have been
reported, such as antimicrobial activity [4—7], antioxidant
[8,9] and anti-inflammatory activities [10,11], and cyto-
toxic activity [9,12,13]. Particularly, caryophyllene oxide,
which is one of the main components of Lifsea genus,
exhihited anli-cancer activities against various cancer
cell lines, such as Hela, A-2780, HepG2, AGS, SNU-1,
and SNU-16 [21-23). Caryophyllene oxide has been may
reduce cancer cell invasion by inactivating the pathway
of p-ERK and p-p38; otherwise, protein expression was
also decreased by caryophyllene oxide on HT1080 cells
[24]. In addition, caryophyllene oxide led to early and
late apoptosis processes by the caspase-7 activation depen-
dent [25] on PC-3 cells and it is an anti-proliferative agent
against PC-3 cells, and inducing apoptosis with non-toxi-
city on normal cells [25]. However, up to the present, the
knowledge about the phytochemical profile as well as
the bioactivities of L. umbellata essential oils (Eos) has
remained limited known. Herein, the present study has
compared the chemical composition of the leaves and
stem EQ of L. umbellata cultivated in Thai Nguyen province,
Vietnam by gas chromatography-mass spectrometry
(GC/MS) method, followed by evaluation of the cytotoxic
activities of the obtained L. umbellata EOs against MCF-7,
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MKN-7, SK-LU-1, A549, and HepG2 cell lines and inhibition
activities against DPPH free radical and three bacterial
strains.

2 Materials and Methods

2.1 Plant material

Fresh leaves and stem of L. umbellata (1.5 kg) were col-
lected from a local farm in Thai Nguyen province (21935’
39.19”N, 105°50'53.41"E), Vietnam, in May 2021, The sam-
ples were authenticated by Dr Thuong, Faculty of Biology,
Thai Nguyen University of Education. The plant samples
were air dried at room temperature prior to the steam
distillation process. Pure chemicals and reagents were
obtained from Sigma-Aldrich (San Louis, MI, USA).

2.2 Extraction of EOs by steam distillation
extraction

Extraction of L, umbellata leaves and stems was performed
by using the steam distillation method, as previously
described by Kong et al. [2]. The prepared samples were
subjected to the steam distillation system for 7h with
3,000 ml of distilled water. Then, the EOs were extracted
with a separating funnel and dehydrated using anhydrous
sodium sulfate. The EO with strong flavor was obtained
and stored in a sealed glass vial in a refrigerator at
4-5°C prior to analysis. The oil yield (%) was calculated
by dividing the volume of the obtained EQ by the mass of
the initial plant material of L. umbellate.

2.3 GC/MS and GC/flame ionization detector
(FID) analysis

The GC-FID analysis was performed with a Hewlett
Packard GC (HP5890 series II) equipped with HP-5 MS
(30 m x 0.25mm x 0.25 pm) with an FID. A microliter of
EO in n-hexane samples (1/50, v/v) was initially injected
(split mode, split ratio 1:15) 1/15. Helium (0.9 ml/min)
was used as the carrier gas. The temperature.of injector
and detector was set at 210 and 295°C, respectively. The
oven temperature was kept at 35°C, then gradually
raised to 295°C at 3°C/min, and finally held isothermally
for 23 min.

DE GRUYTER

The GC/MS analysis was also performed with a Hewlett
Packard GC (HP5890 series II) equipped with HP-5 MS
(25m x 0.25mm x 0.4pum) and MS (HP MSD5971 model).
Helium (0.9 ml/min) was used as the carrier gas. The oven
program started with an initial temperature of 70°C held
for 3min and then, the oven temperature was heated
at 10°C/min to 270°C and finally held isothermally for
20 min. The electron impact spectra were recorded at an
ion voltage of 70 eV over a scan range of 30-600 uma.
The compounds were identified by comparison of their
retention indices (RI) and their RI on HP-5MS column
with those reported in NIST Chemistry WebBook (http://
webbook.nist.gov/chemistry/). Further identification was
made by comparison of their mass spectra with those stored
in the Wiley NBS75K.L and NIST/EPA/NIH (2002 and 2014
version) mass spectral libraries. The experimental RI
values were determined by a homologous series of
n-alkanes (C6—-C25) under similar conditions.

2.4 Cytotoxic assay

The cytotoxicity of L. umbellata leaves and stem EOs was
investigated against four established cell lines using the
MTT (3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide) assay as described by Skehan et al. [14]. Briefly,
MCF-7 cell (human breast carcinoma), MKN-7 cell (human
gastric carcinoma), SK-LU-1 cell (human lung carcinoma),
A549 cell (adenocarcinomic human alveolar basal epithe-
lial cells), and HepG2 cell (human hepatocarcinoma) were
maintained at the Bioassay Group Lab, Institute of Bio-
technology, Vietnam Academy of Science and Technology.
The culture medium included Dulbecco’s modified Eagle’s
medium, Eagle's minimum essential medium, and 10%
fetal bovine serum thermoactive activity purchased from
Sigma-Aldrich (St. Louis, MO, USA). The conditions of cell
line incubation include 5% CO,, 95% air, 37°C in a CB 220
incubator (Thermo Scientific). The optical density (OD)
measurement was performed at 540 nm on ELISA Plate
Reader. The cytotoxicity of L. umbellata leaves and stem
EOs was expressed as an ICsy value by using TableCurve
2Dv4 software.

2.5 DPPH free radical assay

The antioxidant capacity of EOs [rom leafl and trunk of
L. umbellata by DPPH free radical neutralization was per-
formed by Tabart et al. [27]. Conduct to aspirate 100 pl of
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Abstract: Lifsea umbellata (Lour.) Mert. is a plant com-
monly grown in Vietnam and some Asian countries. The
plant is used in traditional medicines and exhibits signifi-
cant biological activities. However, the sesquiterpenes’
extraction in the essential oil (EO) of L. umbellata harvested
from the northern region of Vietnam has been limitedly
known. Therefore, in the present study, the L. umbellata
leaves and stem EOs were obtained by hydrodistillation
method, then determined for the phytochemical profile by
using gas chromatography-mass spectrometry system, and
investigated the cytotoxicity activities against five cancer
cell lines. Results have identified a total of 21 and 26 com-
pounds in the EOs of L. umbellata leaves and stem, respec-
tively, with the main sesquiterpene compounds being
p-caryophyllene (16.87-11.04%), (+)-spathulenol (9.74-6.57%),
B-caryophyllene oxide (26.12-18.34%), and (-)-spatulenol
(11.08-8.8%). L. umbellata leaves exhibit significant anti-
cancer activity with ICs, values ranging from 29.58 fo
62.96 pg/ml. Otherwise, L. umbellata EOs also exhibited
the good inhibition activities against DPPH free radical
and three bacteria strains. The chemical constituents and
cytotoxicity activity of L. umbellata EO stems have been
reported for the first time and provided the future applica-
tions of this plant.
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1 Introduction

Litsea umbellata (Lour.) Merr. (L. umbellata) is a species
of flowering plant in the Lauraceae family. L. umbellata is
a plant located in China, Myanmar, Cambodia, Malaysia,
Indonesia, Philippines, and Vietnam [1]. There are many
chemical components in Litsea genus, such as monoter-
pene hydrocarbons, oxygenated monoterpenes, sesqui-

terpene hydrocarbons, and oxygenated sesquiterpenes, |

Besides, oxygenated diterpenes, aldehydes, alcohols, ketones,
and alkanes were identified [1]. Litsea genus is used in tradi-
tional medicine to treat various diseases, such as flu, stomach
ache, diarrhea, and diabetes. Lifsea costalis species in China
and Malaysia is used in traditional medicine fo treat flu, and
stomachache [2]. Litsea cubeba has been used in the treat-
ment of stomach cold hiccough, gastric cavity crymodynia,
cold hernia celialgia, and stagnancy of cold-damp [3].
Recently, the bio-activities of Lifsea genus have been
reported, such as antimicrobial activity [4-7], antioxidant
[8,9] and anti-inflammatory activities [10,11], and cyto-
toxic activity [9,12,13]. Particularly, caryophyllene oxide,
which is one of the main components of Litsea genus,
exhibited anfi-cancer activities against various cancer
cell lines, such as Hela, A-2780, HepG2, AGS, SNU-1,
and SNU-16 [21-23]. Caryophyllene oxide has been may
reduce cancer cell invasion by inactivating the pathway
of p-ERK and p-p38; otherwise, protein expression was
also decreased by caryophyllene oxide on HT1080 cells
[24]. In addition, caryophyllene oxide led to early and
late apoptosis processes by the caspase-7 activation depen-
dent [25] on PC-3 cells and it is an anti-proliferative agent
against PC-3 cells, and inducing apoptosis with non-toxi-
city on normal cells [25]. However, up to the present, the
knowledge about the phytochemical profile as well as
the bioactiviies of L. umbellata essential oils (Eos) has
remained limited known, Herein, the present study has
compared the chemical composiion of the leaves and
stem EQ of L. umbellata cultivated in Thai Nguyen province,
Vietnam by gas chromatography-mass spectrometry
(GC/MS) method, followed by evaluation of the cytotoxic
activities of the obtained L. umbellata EOs against MCF-7,
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MKN-7, SK-LU-1, A549, and HepG2 cell lines and inhibition
activities against DPPH free radical and three bacterial
strains.

2 Materials and Methods

2.1 Plant material

Fresh leaves and stem of L. umbellata (1.5 kg) were col-
lected from a local farm in Thai Nguyen province (21°35’
39.19”N, 105°50'53.41”E), Vietnam, in May 2021. The sam-
ples were authenticated by Dr Thuong, Faculty of Biology,
Thai Nguyen University of Education. The plant samples
were air dried at room temperature prior fo the steam
distillation process. Pure chemicals and reagents were
obtained from Sigma-Aldrich (San Louis, MI, USA).

2.2 Extraction of EOs by steam distillation
extraction

Extraction of L. umbellata leaves and stems was performed
by using the steam distillation method, as previously
described by Kong et al. [2]. The prepared samples were
subjected to the steam distillation system for 7h with
3,000 ml of distilled water. Then, the EOs were extracted
with a separating funnel and dehydrated using anhydrous
sodium sulfate. The EO with strong flavor was obtained
and stored in a sealed glass vial in a refrigerator at
4-5°C prior to analysis. The oil yield (%) was calculated
by dividing the volume of the obtained EO by the mass of
the initial plant material of L. umbellate.

2.3 GC/MS and GC/flame ionization detector
(FID) analysis

The GC-FID analysis was performed with a Hewlett
Packard GC (HP5890 series II) equipped with HP-5 MS
(30 m x 0.25mm x 0.25 ym) with an FID. A microliter of
EO in n-hexane samples (1/50, v/v) was initially injected
(split mode, split ratio 1:15) 1/15. Helium (0.9 ml/min)
was used as the carrier gas. The temperature of injector
and detector was set at 210 and 295°C, respectively. The
oven temperature was kept at 35°C, then gradually
raised to 295°C at 3°C/min, and finally held isothermally
for 23 min.
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The GC/MS analysis was also performed with a Hewlett
Packard GC (HP5890 series II) equipped with HP-5 MS
(25m x 0.25mm x 0.4pm) and MS (HP MSD5971 model).
Helium (0.9 ml/min) was used as the carrier gas. The oven
program started with an initial temperature of 70°C held
for 3min and then, the oven temperature was heated
at 10°C/min to 270°C and finally held isothermally for
20 min. The electron impact spectra were recorded at an
ion voltage of 70eV over a scan range of 30—600 uma.
The compounds were identified by comparison of their
retention indices (RI) and their RI on HP-5MS column
with those reported in NIST Chemistry WebBook (http://
webbook.nist.gov/chemistry/). Further identification was
made by comparison of their mass spectra with thase stored
in the Wiley NBS75K.L and NIST/EPA/NIH (2002 and 2014
version) mass spectral libraries. The experimental RI
values were determined by a homologous series of
n-alkanes (C6-C25) under similar conditions.

2.4 Cytotoxic assay

The cytotoxicity of L. umbellata leaves and stem EOs was
investigated against four established cell lines using the
MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide) assay as described by Skehan et al. [14]. Briefly,
MCF-7 cell (human breast carcinoma), MKN-7 cell (human
gastric carcinoma), SK-LU-1 cell (human lung carcinoma),
A549 cell (adenocarcinomic human alveolar basal epithe-
lial cells), and HepG2 cell (human hepatocarcinoma) were
maintained at the Bioassay Group Lab, Institute of Bio-
technology, Vietnam Academy of Science and Technology.
The culture medium included Dulbecco’s modified Eagle’s
medium, Eagle’s minimum essential medium, and 10%
fetal bovine serum thermoactive activity purchased from
Sigma-Aldrich (St. Louis, MO, USA). The conditions of cell
line incubation include 5% CO,, 95% air, 37°C in a CB 220
incubator (Thermo Scientific). The optical density (OD)
measurement was performed at 540 nm on ELISA Plate
Reader. The cytotoxicity of L. umbellata leaves and stem
EOs was expressed as an ICs, value by using TableCurve
2Dv4 software.

2.5 DPPH free radical assay

The antioxidant capacity of EOs from leaf and trunk of
L. umbellata by DPPH free radical neutralization was per-
formed by Tabart et al. [27]. Conduct to aspirate 100 pl of
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Litsea umbellata (Lour.) Merr) is quite comumon in our country and
grows in many places: Lao Cai, Vinh Phu, Gia Lai, Kontum,.... The study
aimed to describe the morphological characieristics, Anatomy and
antioxidant activily of bitter leaf extracts. The results show that: Boi Lii
has a well-developed rool that penefrates deep into the ground, the root
size is relatively equal. In the secondary structure of bitter gourd roots,
the wood and libe are arranged in an open superimposed bundle. Stems
have thick tissue at the primary stem. Hard tissue forms a ring around the
body. Vascular bundles are many, they are linked together by a wood
beam system. Inlestinal soft tissue located in the midsection of the body
is composed of polygonal or slightly rounded cells of different sizes.
Ieaves alternate, oval, oblong-oval, narrow or rounded at base, pointed at
tip, often clustered at branch tips, hedging tissue has a strongly developed
layer, underside of leaf has stomata. transpiration and gas exchange with
the environment. The ethanol extract of bitter gourd leaves has high
oxygen activity with an average 1C50 value of 3.22 pg/ml. From the
research results, it is shown that bitter gourd is a potential medicinal plant
containing many antioxidant compounds.

NGHIEN CUU PAC PIEM HiINH THAL GIAIPHAUVA
HOAT TiNH KHANG OXY HOA CUA CAO CHIET TU LA CUA
LOAI BOI LOI PANG (LITSEA UMBELLATA (LOUR.) MERR) O VIET NAM

Tir Quang Trung’, Hoang Ph Hiép, Vii Trong Lugng, Nguyén Thi Thu Ha
Trucng Dai hoe Su pham ~ DH Thédi Nguyén

THONG TIN BAI BAO

TOM TAT

Negay nhin bai: 28/9/2022
Ngay hoin thién: 30/01/2023
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TU KHOA

Boi loi diing

Cao chiét ethanol
Giai phiu than ciy
Iinh thai [4
Khing oxy hod

Bai 1o d'e"mg {Lifsea umbellata (Lour.) Merr) kha pllé bién & mrde ta va
phat Lrlf,n & nhitu noi: Lao Cai, Vinh Phd, Gia Lai, Kontum,.. . Nghién
ctiu nhim mé ta dic diém hinh thai, giai phau va hoat tinh chong oxy
héa ena cao c!'uet tir 14 Boi 1o daug Két qua cho thay Bai 1o dang o ré
coc phét trién dam sau xudng dit, kich thude ré twong déi déu nhau.
Trong céu tao thir ¢ip cua ré ciy Boi 16i ding, gd va libe sip xép theo
kiéu bo din chdng chit hé. Than cdy c¢6 md day goc phat manh & thin
so cip. Mé efmg tao thanh vong quanh thin. B6 mach nlueu ching
duge lién kct vGi nhau bai hé théng tia gb. M6 mém rudt nim & phan
gita than gdm cdc t€ bao hinh da gidc hodc hoi tron cé kich thude khic
nhau. LA moc so le, hinh bau due, thuén hinh trai xoan, thon hep hay
tron o géc, nhon ¢ dflu, thudng moc thanh cym & dau canh, mé gidu co
mot lop phat trién manh, mit dudi cia 14 ¢6 16 khi 1am nhiém vu thodt
hoi nude va trao d6i khi v&i méi truong. Cao chiét ethanol cua 14 cay
Bai 161 ding c6 hoat tinh oxy khd cao v6i gid tri ICso trung binh [ 3,22
pg/ml Tir két qua nghien ctru cho thiy, Boi 101 ding 1a mot duge liéu
tiém ning chita nhiéu cic hop chit khiang oxy héa.
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1. Dit vin dé

Loai Boi loi dang (Litsea umbellata (Lour.) Merr) 1a cay go nho. L moc céch ¢6 hinh bau duc
goc I4 nhon hodc tron; chop 14 nhon; mat trén ¢6 léng & phin gin giita, mit dudi cé 1dng mau
ndu; gén bén 8-16 cap; cudng la dai 8-10 mm, c6 16ng. Cum hoa tan & nach 14, c6 16ng mau niu.
Qua hinh cau, dudng kinh 5-6 mm.

Hién nay chua c6 nhiéu nghién ctu vé thanh phin héa hoc cta loai Boi 161 dang (Litsea
umbllata). Tuy nhién, cic két qua nghién ctru vé chi Boi 1o rit da dang vé mit héa hoc, chiing
bao gdm nhiéu 1ép chat ¢6 hoat tinh sinh hoc nhu alkaloid, lactone, sesquiterpene, flavonoid,
lignan... va cac diu bay hoi, ugc tinh c6 khoang 407 chat da dugce phén I3p tir 69 loai ctia chi nay
[1]- [3] Nhiéu loai trong chi Bm 161 1a cac thio dugc truyt,n théng da duoc st dung cho viée diéu
tri viém nhiém dudng tiéu hoa, phu né, khép. Cho dén nay, chi c6 5 loai trong chi bao gém Mang
tang (L. cubeba) Boi loi nhét (L. gh;mmm) L. akoensis, L. japonica va L. guatemalensis da
dugc dénh gia chéng viém ¢6 hiéu qué [4], [5]. Mdt sb dich chiét tir loai khac nhau trong chi Boi
161 nhu: Céc phenolic tir vo thédn L. monopem!a thé hién hoat tinh khang oxy ho# tong tr 1,90
téi 7,06 mmol Trolox/g [6] Dich chiét vo than Bai 161 nhét va L. laeta di cho thiy hoat tinh
tao phirc kim loat FWT véi ICso 12 15,25 va 16,14 pg/ml twong tng. Hop chét biseugenol A
(310), biseugenol B (311) va 5-methoxy-2-hydroxybenzaldehyd (385) c¢6 hoat tinh bt gdc tu
do v61ICsp 1a 4,77 + 0,006%, 41,92 + 0,02 va 17 + 0,03 pg/ml tuong (ing [7] déu cé kha nang
chéng oxy hoa.

Theo DPdng vy, 1a loai Boi 1oi (Téng lude 1én dung lam cao dén chira dau nhirc va mun nhot.
Hién nay chua c6 mdt cong trinh nao nghién ctru vé loai Boi 161 dang ¢ Vigt Nam. Vi viy, trong
nghién ciru ndy, chiing t6i tép trung nghién ciu dic diém hinh thai giai phau va hoat tinh oxy hod
ctia loai Boi 161 dang (Litsea umbellata (Lour.) Merr) nhim gép phan cho tiém nang sir dung cao
Boi 101 ding trong y duoc.

2. Vit li¢u va phuong phip nghién ctu
2.1. Vit liéu

Nguyén liéu sir dung dé tach cao chiét Ia than cua loai Bai 1di dang (Litsea umbellata) dugc
thu tai Rimg phong h$ Phuong Hoang, xa Cir Van, huyén Pai Tir, tinh Thai Nguyén, Viét

Nam va duge PGS.TS. Sy Danh Thuong, Trudng Dat hoc Su pham - Dai hoc Thai Nguyén dinh
danh dua trén cac dic diém thuc vit hoc khi tién hanh thu miu.

2.2. Phwong phdp nghién ciru
2.2.1. Phuong phap thu thap va xir ly mau

Mau (1€, than, 14) cha loai Boi 161 ding (Litsea umbellata (LOU[) Merr) dugce thu ¢ moi
trudng khd han ty nhién, rira sach dit, bao quan trong cdn 90°, dé & noi thodang mat trong phong
thi nghiém (theo phuong phép ctia Nguyén Nghia Thin, 2008 [8]).

2.2.2. Phurong phap nghién cicu hinh thdi va cau tao gidi phau

V¢ diic diém hinh thai: Mé ta dic dlem hinh thai ngodi ctia loai Bai 10i dang (Litsea umbellata
(Lour.) Merr) theo cdc tai liéu cta Trin Vin Ba, Hoang Thi Sin (1998) [9], Hoang Thi San
(2002) [10].

Vé céu tao giai phAu: Sir dung phucng phap lam tiéu ban hién vi tam thai, mé ta cdu tao giai
phiu céc ¢d quan sinh dudng (r¢, thin, 14) céc loai cdy han sinh theo cic tac gia Tran Vin Ba,
Hoang Thi San (1998) [9], Kixeleva N. X. (1998) [11].

2.2.3. Phuong phap chup danh tiéu ban hién vi

‘Anh duge chup trén kinh hién vi STE-1 CAM ciia Trung Quéc ¢ két ndi may tinh véi phan
mém Motic & d phéng dai khéc nhau.

http:/ist.mu.edu.vn 158 Email: jsi@tnu.edu.vn
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NGHIEN CUU ANH HUONG CUA BO SUNG Ri MAT VAO KHAU PHAN
THU'C AN PEN MOT SO CHI TIEU SINH LY MAU VA KHA NANG
SINH TRUONG PHAT TRIEN CUA GA SASSO NUOI THIT

MONG THUY HE, TU QUANG TRUNG"
Truong Dai hoc Sue pham Thai Nguyén
"Email: trungtq@mmue.edu.vn

Tém tit: Thi nghi¢m bd sung ri mat vao khiu phin cho ga Sasso nuéi thit dugc bb
chi v&i 4 nghiém thic. Nghiém thite 1 (16 doi chimg) cho #n khéu phén co s&
(KPCS) la thitc dn hdn hop vién ciia cong ty thirc dn chan nudi CP. Nghiém thitc
2,3,4 cho an khau phan co so (KPCS) co phm tron 1an lugt 14 5%, 10% va 15% ri
mdt vao khdu phan. M3i nghiém thirc gdm 90 ga chia lam 10 nhém nuéi tir 1 - 70
ngay tudi véi céc chi tiéu theo ddi nhw kha ning kha ning sinh truéng, hiéu qua sir
dung thitc an va mét s6 chi tiéu sinh 1y mau. Két qua cho thdy: Bd sung tr 5 - 15%
ri mét vao khdu phan cho ga Sasso nuéi thit di lam ting truéng clia ga ting tir 9,3 -
147,3 g/con, dong thoi lam tdng hiéu qua sir dung thire an tir 0,06 - 0,17 kg, dén
dén tang hiéu qua kinh te cao hon tir 0,4 - 2,0%. Khau phan co b sung ri mét
khong lam anh hudng dén céc chi tiéu nhu sé lugn g hong cAu, s lugng bach cau
va ham lugng hemoglobin cta ga Sasso. Mirc bo sung 10% s& cho khéi lugng ga
dat cao nhat 2.125,1 kg/con, nhung mic bd sung 5% lai cho hiéu qua sir dung thirc
an tét nhét 2,70 kg. Tinh vé hiéu qua kinh té thi mirc b sung 5 - 10% déu cho hiéu
qua kinh té cao hon tir 1,7 - 2,0%.

Tir khoa: Ga Sasso, sinh trudng, sinh 1§ mau, ri mat.

1. DAT VAN BE

Ri mét duong la phu pham trong qua trinh san xuit dudng. Tuy nhién, céc phu pham
nay vén giit duge gia trj dinh dudng cao dic biét 1a khoang vi lwong céan thiét cho vat nudi va
thuong dwoc ding lam thic 4n chin nudi gia sic, gia cAm. Ri mat duge bd sung vao khiu
phén cho vét nudi nhim cung cip cic dudng chét cin thiét ddng thoi tao d6 ngon miéng cho
vat nudi, gidm duwge chi phi thic dn trong chin nudi. Hién nay, viéc ung dung trdn mat ri
dudng truc tiép véi thire dn cong nghiép 1a mot cach st dung don gian, tiét ki¢m thoi gian va
cbng sirc. Ri mit s€ tao duge do ngot, kich thich vit nudi an ngon. Ba c6 nhiéu nghién ciu st
dung ri mat dudng lam thic an cho gia siic nhu: Téc gia Preston, 1995 [1] da nghién ciru sir
dung san phim phu khéc tir mia 1a: ngon, 14 va ri méit 1am thic in cho ddng vat nhai lai cho
biét c6 thé sir dung trén 70% ri mat (tinh theo chét khd) trong khau phan vé béo bo thit, Téc
gid cing chi ra c6 thé sir dung ri mat tir 30 - 50% hodc cao hon trong khau phan, bo c6 thé cho
ting khoi lugng 600 - 1000 g/com’ngay Téc gia Leng, 2003 [2], Preston, 1995 [1] d& nghién
ctru san xudt khéi hcm uré - ri mat, khodng va chit dén nudi bo ting khdi luong binh quén
trong 100 ngdy nudi vd béo dat 865,8 g/con/ngdy va 921,4 g/con/ngay lan lugt & bd cdi va bo
duc, bo ti€u thy 6 - 6,4 kg thirc dn tmh cho Ikg tang khm luong. Trong khi cac nghién ciru vé
str dung ri mat cho gia cdm noi chung va cho ga noi riéng la chua co nhiéu ughlcn ciru cu thé.
Xuit phat tir tinh thue tién trén ching toi tién hanh ngh1en ctru dnh hudng cia bd sung i mét
vao khau phin thirc n dén mat s6 chi tiéu sinh 1y mau va kha ning sinh trudng phat trién cua
ga Sasso nuoi thit.

2. POl TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong

Ri mat mua tai nha may duong Son Duong, Tuyén Quang.
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DANH GIA THUC TRANG KET QUA HQC TAP
MON HQC GIAO DUC THE CHAT PONG THOI PANH GIA THE LUC
CUA SINH VIEN TRUONG DAI HQOC SU PHAM THAI NGUYEN

NGUYEN NHAC", TU QUANG TRUNG, LE VAN HUNG, NGUYEN HUY ANH
Truong Pai hoc Su pham, Pai hoc Thai Nguyén
"Email: nhacn@tnue.edu.vn

Tém tit: Dya vio co 86 1y luan va két qua thue tién ciing véi cic phuong phép
nghién ctru khoa hoc co ban trong linh vure thé duc thé thao, ching téi da tién hanh
nghién ciru danh gia thyc trang két qua hoc tap mén Gido duc thé chit dong thoi
danh gia thé luc cua sinh vién trudng Dai hoc Su pham Thai Nguyén, Két qua
ughlcn oty la co 86 dé ng]:ucn ctru phét trién chuong trinh giang day mon hoc gido
duc thé chat nham nang cao két qua hoc tap ciing nhu thé lyc cta sinh vién truong
Dai hoc Su pham Thai Nguyén

Tir khéa: Két qua hoc tip, Pai hoc su pham Théi Nguyén, Gido duc thé chét, Thé
lue, Thé duc thé thao.

1. PAT VAN BE

Giang day Gido duc thé chit (GDTC) va té chic cic hoat dong Thé duc thé thao
(TDTT) trong nha trudmg 12 mot hoat déng mang tinh hoan thién va phat trién thé chét ciing
nhu nhan cach nguoi sinh vién(SV), gop phﬁn thue hién nhiém vu “nang cao dan tri, dao tao
nhan luc, bdi ducmg nhén tai” xdy dung va phét trién dbi twong can bd ¢ du sirc khoe cling
nhur nghi lyc va y chi 1am cha nhan cia xa hoi trong tuong lai, dong thoi ddp g nhu cau vé
phat trién kinh t& dit nu6c trong thoi ky hdi nhap. Pa c6 mot s6 nghién ciru danh gia va aé
xuit bién phap nhim ning cao chit lwgng GDTC tai {trudng Dai hoc (Dong Van Triéu va Lé
Anh Tho, 2000 [1]; Pham Kim Lan, 2001 [2]; Nguyén Thi Phwong Thao, 2018 [3]) va cing
c6 nhidu nghién ciru dénh gia thé Iyc ctia SV Viét nam duge quan tim va nghién ctru nhiéu
trong nhiting ndm gin ddy (Tran Thi Kim Thuc, 2017 [4], Pham Van Pam, 2017 [5] va Bui
Thi Hién, 2018 [6]. Tuy nhién, cic két qua nghién ciru nay can phai danh gid vao thuc té 1a
két quéi hoc lye cia hoe sinh va két qua thé luc ctia SV sau khi hoc mén GDTC.

Dé thue hién duge muc dich trén, Truong Pai hoc Su pham Thai Nguyén (PHSPTN),
Khoa TDTT d4 tién hanh ap dung chuong trinh GDTC véi cdc ndi dung GDTC nhiam phét
trién toan dién vé thé lyc cling nhu nhan cdch ngudi sinh vién. Nhiém nim qua Khoa TDTT
va nha truong dé thyue hién thay d6i dbi véi mén hoc GDTC, qua thue té giang day chang t6i
nhén thiy dai bo phan cic SV da c6 nhin thic ding va day di vé mén GDTC. Dic biét la
nhitng SV ndm thit nhit va thir hai di c6 nhan thitc dang din hon vé mén GDTC ddng thai
tich luj dugc von k¥ ning van dong can thiét lam ‘tién dé cho céc ky hoc GDTC trong nha
trudng dat hiéu qua cao.

Tir nhing thyc trang trén ching t6i nhén thiy cin nghién ciru dinh gid thuc trang kit
qui hoc tdp mon Gido duc thé chit dong thoi dinh gid thé luc eiia sinh vién truon g Dai hgc
Su pham Thdi Nguyén. Tu két qua nghién ctru ndy 1am co s& nghién citu phét trién chuong
trinh day hoc nham nang cao két qua hoc tap ciing nhur thé hyc ciia sinh vién trudng DPHSPTN.

2. POI TUQNG VA PHUONG PHAP NGHIEN CcUU
2.1. Poi twong

Nghién ctru thuc higén doi vai cdc doi twgng sinh vién ctia cdc Khoa: Toan hoce, Vit 1y,
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Hoéa hoc, Sinh hoc, Lich st, Ngir vin, Pia 1y, Giao duc Mam non (GDMN) va Giao duc chinh
tri (GDCT) trudng DPHSPTN.

2.2. Phuwong phap
2.2.1. Phuong phap thu thip sé liéu

Trong qua trinh nghién ciu dé tai sir (dung cdc phuong phép sau: Phuong phép quan sat
su pham; phuong phap diéu tra, phéng vin; phuong phap kiém tra su pham, phuong phap
thue nghiém su pham va phuong phép toan hoc théng ké.

2.2.2. Phuwong phdp dinh gid thé lyc

Trinh d6 thé luc sinh vién truong DHSPTN duge danh gia bang cac test trong Quyet
dinh s6 53/2008/QD-BGDDT 18/9/2008 ctia BY truéng B GD&DT [7] vé vic danh gia, xép
loai thé lyc hoc sinh, sinh vién, bao gbm cic noi dung nhu: Chay 30m xuat phat cao (Chay
30m XPC) (gidy). Bat xa tai chd (Bat xa TC) (¢m). Nim ngira gap bung 30 gidy (NN gip
bung 30%) (lan/phut). Chay 5 phat tay sire (Chay 5p TS) (m). Chay con thoi 4x10m (Chay CT
4x10m) (gidy).

2.2.3. Phucong phip xir Iy sé liéu

Két qua nghién ctru s€ dugce tinh bing gia tri trung binh ctia céc chi sb, sau d6 tlcn hanh
phan tich va tong hop s liéu. d& so sanh thuc trang d6 vai b6 tiéu chudn danh gia, xép loai
thé luc hoc sinh, sinh vién cua Bo Gido duc va Dao tao. S6 lidu duge xu Iy thong qua thang
do Likert va chi s6 Cronbach Alpha dé dénh gia. Két qua phan tich théng ké bang phin mém
SPSS 22.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. X4c dinh céc tiéu chi danh gia thuc trang cong tic Gido duc thé chit truomg Dai hoe
Sw pham Thai Nguyén

Ching 6i tién hanh xac dinh cic yéu t6 dénh gia thyc trang GDTC cta Truong
DHSPTN, theo 19 trinh 3 budc:

Bude 1: Tong hop cic tidu chi danh gid GDTC va TDTT tir cdc cong trinh nghién ctiu
lién quan:

Dé c6 co s xac dinh cac tiéu chi ddnh gid thuc trang cong taic GDTC va TDTT cua
truong PHSPTN dé tai tién hanh tong hop (ir cac két qua danh gid tong két timg nam hoc.
Cho phép ching (6i dé ra 15 tiéu chi danh gi4 thuc trang GDTC va TDTT cuaa truong
DHSPTN gém:

1. Sur quan tdm cia nha truong, khoa chuyén mén va giang vién khoa TDTT
2. Chuong trinh GDTC co ban

3. Chuong trinh GDTC nang cao

4. Chuong trinh GDTC cho SV ¢6 stic khoé yéu

5. Hinh thitc t& chire cac hoat dong ngoai khoa TDTT

6. D61 ngii can bo. giang vién khoa TDTT

7. D61 ngii cong tac viéen TDTT

8. Céc diéu kién dam bao vé co s& vit chét
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THU'C TRANG THE LUC CUA SINH VIEN
TRUONG PAI HQC SU PHAM THAI NGUYEN
SAU THOI GIAN HQOC TRUC TUYEN TRONG NAM HQC 2021-2022

TU QUANG TRUNG, NGUYEN NHAC, HOANG PHU HIEP
Truong Pai hoc S pham, Pai hoc Thdi Nguyén
"Email: nhacn@tnue.edu.vn

Tém tit: Trong tinh hinh dich bénh nh;eu truong thay dbi hinh thire - day hoc thong
qua dao tao true tuycn Tuy nhién, déi véi hoc phan gido duc thé chét, viée dao tao
s€ gdp nhidu kho6 khin vi day 14 mon thyc hanh. Trong nam hoc 2021-2022, sau khi
trién khai giang day mén hoc gido duc thé chat bing hinh thirc tryc tuyén, ching
toi tién hanh danh gid tinh trang thé hrc cta sinh vién truong Pai hoc Su pham
Thai Nguyen bang cic phuong phép nghién ciru khoa hoc thuong quy frong linh
vuc gmo duc thé chét nhu phuong phép phin tich va tong hop tai liéu, phuong
phap kiém tra su pham, phuong phép toin hoc théng ké va phuong phap quan sat
sir pham. Két qua cho thay thé luc sinh vién truong Pai hoc Su pham Théi Nguyén
sau thoi gian hoc truc tuyén vi dich Covid-19 c6 gidm sut so véi nam 2019 va
2020. Tuy nhién, trinh dg the hye sinh vién van xep loai & murc dat trd 1én, trong do
¢6 nhiéu chi s6 c6 két qua rt tt so véi bo tiéu chuan xép loai thé lyc sinh vién cuia
B¢ Gido duc va Dao tao quy dinh tai quyét dinh 53/2008/QD-BGDDT. Théng qua
nghién clu ve. thuc trang thé lyc cta sinh vién trong thoi gian hoc truc tuyén,
ching t6i dd d& xuAt 03 giai phap nhim ning cao thé luc cho sinh vién truémg Pai
hoc Su pham Thai Nguyén.

Tir khéa: Covid-19, thé lire, Khoa Thé duc thé thao, Pai hoc Su pham Thai Nguyén.

1. DAT VAN BE

Trong nhirmg nam gin déy cbng téc gido duc thé chit (GDTC) trong trurong hoc da dat
duge nhiéu ket qua tich cye. Tuy nhién, trude dai dich Covid-19 da boe 16 nhiéu van dé bat
cap va han chc trong qua trinh giang day cac mén GDTC. Nhiéu truong da thay doi hinh thirc
tir hoc trye tiép thanh giang day online nham déi pho véi tinh trang dich bénh kéo dai, dam
bao tién trinh hoc tép cho hoc sinh. Céc trudng Dai hoc da trién khai nhiéu hinh thic hoc khac
nhau. Bbi v6i hoc phan 1y thuyét cac truong st dung cong cu hop va hoc truc tuyén nhu:
Zoom, MS Teams, sir dyng cac kénh giao tncp nhu Zalo; céc tmg dung luu trix t€p dir liéu nhuwr
Google Docs va céc ting dung ra bai tap dé giao bai tap vé& nha cho sinh vién... D6i véi cac
hoc phan thie hanh céc céc hinh thirc nhu: Thong qua vige ghi bai gidng bing video va truyén
tai téi sinh vién. Kiém tra va danh gia noi dung hoc thong qua video tap luyén va bao cao cua
sinh vién,... Truong Pai hoc Su pham Thai Nguyén (PHSPTN) da trién khai trong toan
truong lhuc hién gidng day truc tuyen trong thoi gian 6 tudn giang day. Két qua cia hoc phin
GDTC da mang lai hi€u qua nhit dinh d6i v6i sinh vién cdc khoa trong nha truo*ng Tuy
nhién, sau mdi hoc ky cin phai nghién ciru va dénh gia tinh trang (hé lyc ctia sinh vién nham
danh gla hi¢u qud, 11h|.rng mic han ché vé ndi dung va phuong phép truyén tai dé tir do viée to
chire giang day online mén GDTC thu duoc hiéu qua cao. Trong néi dung bai bao ching 161
chi d& cap dén viéc danh gia tinh trang thé luc cia sinh vién, thong qua két qua nay sé dinh
huéng cho cde nghién et tiép theo trong giang day hoc phin GDTC & nha trudng.

2. DPOI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Doi twong

Nghién ciru thue hién ngiu nhién trén 200 nam va 200 nit sinh vién cta céc Khoa: Sinh
hoc, Lich sir, Pia ly, Toan, Vit Iy, Hoéa hoc va Ngit van truong DHSPTN.
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2.2. Phwong phap

Trinh d§ thé lyc sinh vién truong DHSPTN duge danh gia bang céc test trong Quyét
dinh sé 53/2008/QD-BGDDT 18/9/2008 ciia Bo truéng Bo GD&PT vé viée danh gid, xép
loai thé luc hoc sinh, sinh vién, bao gf‘Jm cdc ndi dung nhu: Chay 30m xuét phat cao (Chay
30m XPC) (gidy). Bét xa tai chd (Bat xa TC) (cm). Nam ngira gép bung 30 gidy (NN gip
bung 307) (]fin/phflt). Chay 5 phat tiy sire (Chay 5p TS) (m). Chay con thoi 4% 10m (Chay CT
4x10m) (gidy).

Két qua nghién ctru & duoc tinh bang gia tri trung binh ciia céc chi s0, sau d6 tién hanh
phén tich va tong hop s6 ligu dé so sanh su thay ddi thanh tich ciia chc chi sé thé Iure theo dién
bién cuia timg ndm hoc va so sénh thye trang d6 véi bd tidu chuin danh gid, xép loai thé luc
hoc sinh, sinh vién cia Bé Gido duc va Pio tao. S6 liéu duoc phan tich thng ké bé‘mg phr:‘m
mém Epidata 3.1 va SPSS 22.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qui kiém tra thé lwe ciia sinh vién truong Dai hoc Sw pham Théi Nguyén tirng
nam hoe

Két qua kiém tra trinh dé thé lyc cia sinh vién truong DHSPTN theo tirng nim hoc
dugc trinh bay & Bang 1.

Két qua bang 1 cho thdy su phét trién thé luc cia sinh vién nam va ni thay doi theo
tirng ndm hoc: Két qua cho thiy ndm 2019 va 2020 céc té chét stic nhanh, sttc manh, siic bén,
mém déo va kha ning phdi hop vén déng cia sinh vién twong dbi cao do thoi gian duogc tap
luyén mdt céch thuong xuyén, déu dan, hop ly vé mat khoa hoc trong qué trinh dao tao v hoc
tdp diéu ndy c6 thé thiy thong qua két qua dénh gia gitta nam 2019 va nim 2020 14 twrong
duong nhau khéng c6 sai khac vé mit théng ké (P > 0,05). Két qua thé luc ctia sinh vién nim
2022 cho thay: thanh tich cia cac em lai c6 xu huéng giam xubng, & tat cac chi tidu so vdi
nam 2019 va 2020. Tuy nhién, khéng phai chi tiéu nao cling ¢ sai khac 16 rét. Thé lyc ciia
sinh vién nim 2022 gidm xuéng 1a do ké hoach dao tao ctia sinh vién ndm 2021 bi anh huéng
cua dich Covid-19 nén da anh huéng dén viée duy tri céc hoat dong thé lyc, déng nghia voi
viée thé Iyc ciia cdc em c6 chidu hudng giam xudng.

Bang 1. Két qua kiém tra trinh dé thé liec ddi véi sinh vién truong Dai hoc su pham Thai Neuyén

Déi L B X + mx SEM | P
it Cic chi ticu vi 2019 2020 2022
. ‘ (n=200) (n=200) (n=200)
Chay 30m XPC gidy | 4,75"+0,06 | 4,71°+0,08 | 497°+0,03 | 0,061 0,000
Bit xa TC cm | 225,0°+ 0,45 | 229,0°+0,34 | 221,3*+0,62 | 1,371 | 0,019
Nam | NN gip bung 30’ Lan | 222%+013 | 233+ 0,22 | 21,1°+0,31 | 0,874 | 0,001
Chay 5p TS m | 1031°£245 | 1047*+3,78 | 1003°+3,92 | 3,753 | 0,000
Chay CT 4x10m gidy | 11,87 0,12 | 11,79* 0,15 [ 11,96°+0,23 | 0,019 0,000
Chay 30m XPC gidy | 5,53"+£0,02 | 551°+0,04 | 578°+0,09 | 0,035 | 0,000
Bat xa TC cm | 171,3°+0,26 | 172,2*+0,31 | 171,8'+0,42 | 1,170 | 0,013
Nir |NN gip bung 30’ Lan | 205°+0,18 | 209"+ 0,22 | 20,6*+0,26 | 0,895 | 0,173
Chay 5p TS m 979"+ 1,48 | 983*+1.85 | 978 +1.93 |2,737 | 0,001
Chay CT 4x10m gidy | 11,51°+0,11 [ 11,47°£0,16 | 11,65°+0.21 | 0,039 0,000 |

Ghi chi: Theo hang ngang, cdc s6 liéu mang chit cdi khéc nhau thi sai khde nhau ¢é Y nghia thong ké.

~ Nhu vy, dé dam bao v? vigc phat trién thé lyc cua sinh vién trudng DPHSPTN thi Khoa
Theé duc The Thao (TDTT) cén phai nghiém ctru b sung thém cac ndi dung c6 lién quan dén
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Willows (Salix babylonica) are trees and shrubs that are widely
distributed in Africa, North America, Furope, and Asia. This species
is used in folk medicine and contains many biologically active
subslances, including salicin, a precursor of salicylic acid. In this
study, we extracted 500g of ethanol extract from 6kg of fresh willow
leaves using the reflux extraction method to determine its chemical
composition and evaluate its antibacterial and antioxidant activities.
The results showed that the ethanol extract of willow leaves contains
phenolic, alkaloid, flavonoid, coumarin, and steroid groups. It also
exhibits high antioxidant activity, with an average IC50 value of 5.65
pg/ml. Moreover, the ethanol extract of willow leaves exhibits strong
antibacterial activity, especially against Gram-positive bacteria such
as Staphylococcus aureus. However, its antibacterial aclivity against
Gram-negative bacteria such as Pseudomonas aeruginosa and
Citrobacter freundii is comparatively weaker. These research findings
highlight the potential of willow trees as a natural alternative to
antibiotics in the treatment of bacterial diseases in humans.
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TU KIHOA

Lidu

Cao chiét ethanol
Hoat tinh sinh hoc
Khing oxy hoa
Khang khudn

Liéu (Salix Babylonica) 1a cay than gd, cdy bui phin bd réng rai o
Chau Phi, Bic My, Chau Au va Chiu A. Loai nay dugc st dung
trong y hoc dén gian va co nhiéu cic chit co hoat tinh sinh hoc, trong
d6 c6 salicin, mot tién chat cua axit salicylic. Trong nghién ciru nay,
500 g cao cthanol chiét xuét tir 6kg 1a Lidu tuoi bang plmcmg phép
chiét hdi luu duge xdc dinh thanh phén hoa hoc va ddnh gid hoat tinh
khing khuin, hoat tinh chong oxy hoa. Két qua cho thdy, trong cao
chiét cthanol cita 14 Liu c6 cic nhém phenolic, alkaloid, saponin,
flavonoid, coumarin, steroid. Cao chiét ethanol cua ld Lléu cé hoat
tinh oxy vai gia tri ICSG trung binh la 5,65 p.g/m} Cao chiét ethanol
Liéu ¢6 kha ning khang khuin manh bkt vai cdc chung vi khudn
Gram duong nhu Staphylococcus aureus. Ddi v6i céc vi khudn Gram
Am nhu Pseudomonas aeruginosa va Citrobacter freundii, hoat tinh
khang khuén kém hon. Két qua nghién ctru cho thiy tiém ning cta
cAy Liéu co thé thay thé khang sinh trong phong tri bénh do vi khuan
gdy ra & nguoi.
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1. Giéi thiéu

Lidu (Salix Babylonica) 1 ciy than gé hay cay bui, phan bd mng rdi & Chéu Phi, Bic My,
Chéau Au va Chau A. Loai nay dugc sit dung trong y hoc cd truyén va c6 nhiéu hop chat c6 hoat
tinh sinh hoc, trong dé cé salicin, mot tién chét cia axit salicylic. Trong Liéu ¢6 khoang 322 chét
chuyén hoéa thu cap nhu flavonoid, glycoside, procyanidin, axit hitu co va cac dan xuat cua
ching, phenol, sterol va terpen, lignans, chét bay hoi va axit béo. La Liéu chu yéu chira
flavonoid, axit phenolic, cic din xudt ciia ching va glycoside phenolic, trong khi vo than chu yéu
chira procyanidin [1].

Ciy Lidu chita nhidu loai flavonoid, dic trung cho timg lodi nhu: flavon, flavonols,
flavanones, dihydroflavonols, isoflavone, chalcones, duhydrochalcones flavan-3-ols  va
anthocyanins. Céc loai flavonoid duge phat hién nhiéu nhit trong la va hiém khi & ré&. Cac flavon
nhu apigenin va céc glycoside ciia nd la thanh phan chinh clia 1a loai S. acutifolia Willd., S.
matsudana Koidz. va loai S. babylonica L. Kaempferol va dan xuit 7,4-dimethyl ciia n6 dugce tim
thiy 14 thanh phan chinh trong loai S. bordensis Turcz. Ngoai ra, kaempferol-7-O-glucoside 1a
mét hop chit chinh trong ld va ré cia loai S. babylonica L. [2]. Glycoside la chit chuyén héa tha
cap chinh trong ho Salicaceae [3]. Cac phenolic glycoside thuong chiém téi 30% trong khoi
lugng thue vat khd. Ham lugng phenolic glycoside cao nhét 1a trong 14 Liéu, tlep theo la canh,
than va vo cy. Salicin, tremuloidin, tremulacin dugc tim thdy 1a nhiing Lhanh phin chinh trong
thian va vo cdy non S. Acutifolia Willd., trong 1a S. chaenomeloides Kimura, canh loai S.
routeulosa Seemen va la loai S. tetrasperma Roxb. Mot sé phenolic glycoside duge xdc dinh 1a
dau hiéu phan loai cho c4c lodi Liéu khdc nhau. Vi du nhu Acmophyllin A va acmophyllin B
duge xdc dinh 1a chi thi phan loai d6i véi 1d S. acmophylla Boiss. [4]. Chaenomeloidin,
cochinchiside A0, lasiandrin, leonuriside A, salicin-7-sulfate dugc xac dinh 12 ddu hiéu phin loai
cho 1a S. chaenomeloides, S. koriyanagi Kimura. Stems [5].

Cay Liéu da duoc st dung trong y hoc tir thoi ¢b dai va c6 lién quan dén viée phat hién ra axit
acetylsalicylic va aspirin. Theo truycn thong, nhiing cdy ndy dugc sir dung dé dicu tri cdce chiing
dau nhirc co xuong khap, viém va sét. Nhiéu nghién ciru da cho théy kha ning khang nim, khang
khuén [6], ¢c ché HIV [7], chéng oxy hoa [8], [9], chéng ung thu [10]. Salicin 12 mét chat
chuyén hoa ¢6 hoat tinh duge Iy chinh trong Liéu va thity phéan trong dudng tidu héa dé tao thanh
rugu salicyl va D- glumse Sau khi hip thy, chét nay bi oxy héa thanh axit salicylic, mdt loai
thuéc c6 hoat tinh 1re ché cyclooxygenase (COX I, IN) [11]. Nhiéu nghién ctru trude day da danh
gia hoat tinh khang khuin ctia cdy Liéu va cac Lhanh phan tich cyc trong chiét xuét cta ching
chéng lai céc loai vi khuin khic nhau nhu Pseudomonas eruginosa, Escherichia coli,
Staphylococcus aureus va Bacillus subtilis, vi khuan hinh thinh mang sinh hoc nha khoa
(Streptococcus mutans va Lactobacillus) va Sa!mone!fa enterica. Mot nghién ctiu gan ddy da chi
ra rang, chiét xuat vo than va hoa cua S. refrasperma Roxb. ¢6 kha niang khéang lai P. eruginosa.
Ci hai chét chiét xuit déu trc ché su phat trién ciia vi khuan P. eruginosa & mic 40 mg/ml [6]. Str
dung céc phuong phap khéc nhau, cic nha khoa hoc da chimg minh duge kha ning khing nim
ciia ciy Liéu véi cdc ching nhu Candida guilliermondii, C. glabrata, C. parapsilosis va
Fusarium oxysporum [1].

Trong nghién ciru nay, cao chiét Liéu dwoc x4c dinh hoat tinh khédng khuin, hoat tinh oxy hoa
nhim gbp phan cho thiy tiém ning sir dung cao Liéu trong y duge.

2. Phwong phap nghién ciru
2.1. Vit liéu

La Liau duoc thu hai tai phudmg Quang Trung, thanh phd Thai Nguyén trong thang 05/2022.
Cay Liéu dugc dinh danh bdi PGS. TS. S§ Danh Thncng, khoa Sinh hoc, truong Pai hoc Su
pham, Dai hoe Thai Nguyén. Sau khi thu héi, 1a Licu duge rira sach cit nho, sy kho & nhiét do
50°C trong 72 gio dé tao cao chiét.

hitp:/jst.tmu.edu.vn 349 Email: jst@inu.edu.vn



BAO CAO KHOA HOC VE NGHIEN CUU VA GIANG DAY SINH HOC G VIET NAM - HOI NGH] KHOA HOC QUGC GIA LAN THU 5
DOI: 10.15625/vap.2022.0018

PAC PIEM HINH THAI - THE LU’C CUA SINH VIEN
CHINH QUY NAM THU’ NHAT (NAM HOC 2021 - 2022)
TRU'ONG PAI HOC SU PHAM, PAI HOC THAI NGUYEN

Hoang Phi Hiép!, Tir Quang Trung!*, Nguyén Nhac!, Nguyén Manh Cwrérng?

Tém tat. Nghién ciru tién hanh ngau nhién trén 800 sinh vién (300 nam, 500
nit) khéa 56 dai hoc chinh quy Truwong Pai hoc Sw pham Thai Nguyén ndm hoc
2021 - 2022, tudi tir 18 - 20. K&t qua cho thiy: cin ndng cta sinh vién thanh thi
cao hon sinh vién néng thén nhung sw cich biét khong nhiéu. Khéng c6 sw khic
biét vé chiéu cao gitva sinh vién thanh thi so véi sinh vién néng thén. Thé luc cta
nit sinh vién thanh thi t6t hon thé lire cia ni¥ sinh vién néng thon. So sanh cic chi
s6 hing s6 sinh hoc ngwoi Viét Nam, chiing toi rit ra két luan: nam sinh vién nam
2020 c6 chitu cao dirng ting 1,34 cm va nit sinh vién tdng 1,05 cm, cAn ning nam
sinh vién tang 2,50 kg va nir sinh vién 1a 2,35 kg, nhung vong nguc binh thudng
ctia nam sinh vién ting 0,47 cm nhuwng ctia nit lai gidm 2,09. So véi tiéu chuin
phén loai cia WHO x4y dyng trén nguwdi Chau A Thai Binh Dwong, sinh vién khéa
54 Trwong Pai hoc Sw pham Thai Nguyén thudc loai ¢dn ndng trung binh va thé
lwe cta khod nir bat ddu vao ngwdng rat khoe.

Tir khéa: Hinh thai - thé lwrc, sinh vién, Triromg Pai hoc Sw pham Thai Nguyén.

1. DAT VAN BE

Qua két qua nghién ciru cua Nguyén Quang Quyén (1984); B6 Y té (2000); Bengt
O. E (1990); Nguyén Thi Sinh (2003) v€ hinh thai - thé Iyc (HTTL) clia ngudi Viét Nam
nhleu nam trude cho thdy tam véc ngudi Viét Nam thude loai trung binh thip so voi trén
thé giéi. Tuy nhién, nhiéu nghién cliu gan ddy nhu Phan Thi My Hoa (2015); Tran Thi
Kim Thuc (2017) cho biét céc chi s6 v& HTTL ctia ngudi Viét Nam da cé nhlcu Cdl thién.
Céc nghién ctru nay chi ra ring nguyén nhén cta sy thay ddi la do sy phét trién vé kinh té
- xa héi nhét dinh da tao didu kién thudn loi cho su phat trién sirc khoe ctia ngudi din va
cai thién chit lugng dan s6 & Viét Nam.

Nhiu ndm nay viéc nghién ctru HTTL cua ngudt Viét Nam n6i chung va sinh vién
(SV) trong truong dai hoc néi riéng da duge nhiéu nha khoa hgc quan tim va thuc hién.
Dic biét ddi véi SV nim thir nhit c6 d6 tudi tir 18 - 20 ndm trong giai doan phét trién ting
nucng dé hoan thién hiu hét cac chi tiéu thé luc. Théng qua két qua nghién ciru khao sat
mot s6 chi tiéu vé HTTL s& dua ra dugc két qua dénh gid, so sdnh tinh trang thé luc cua
con nguoi ¢ cac giai doan khac nhau. Chinh ket qué nay s€ gitp ching ta dua ra nhiing
glai phap tich cye chit dong khic phyuc nhiing yéu té ton tai c6 anh hudong dén sirc khoe
noi giong. Pé dam bio qua chuong trinh gido duc thé chit & cac trudng dai hoc thi viée
tién hanh nghién ctru vé su phat trién HTTL cta SV nim thir nhat 1a mot van dé quan

1 Tiu‘bng Pai hoc Su pham Thai Nguyén
* Trudm g THPT Thai Nguyén
"Email: trungig@mue.edu.vn
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trong. Thong qua két qua vé HTTL ciia SV giup cho gido vién cé thé dua ra nhiing bai tap
phtt hgp nhim ning cao sirc khoé cho SV dong thoi mang lai hiéu qua trong giang day.
Ngoai ra, v6i myc dich so sdnh véi ddc diém hinh thai thé luc cia SV nam thir nhét
Trudng Pai hoe Su pham Thai Nguyén nam hoc 2012-2013 nham danh gi4 tinh trang phat
tricn cua SV sau mot thap ky. Vi viy, chiing toi tién hanh nghién ctu: Bec diém hinh thai
thé luc ciia SV chinh quy nim thir nhat (nam hoc 2021 - 2022) Truong Pai hoc Su pham
Thai Nguyéen. Vi muc dich thong qua dac diém vé HTTL cta ndm tht nhit truong Dai
hoc Sw pham Thai Nguyén dé lwa chon ra hé thdng bai tap trong giang day mon Gido duc
Quoc phong va Gido duc Thé chét phi hop trong qué trinh day hoc nham gép phén phat
trién thé lye cho nhém dbi tuong nay.

2. PHUONG PHAP NGHIEN CO’'U

2.1. D6i twgng nghién ciru

800 SV (nam: 300, nir: 500) dai hoc chinh quy khéa 56 ctia cac khoa Toén, Vit 1y,
Sinh hoc, Hoa hoc, Ngit Vin, Mam non, T:eu hoc, Dia ly va Lich s, Truong Dai hoc Su
pham Théi Nguyén ndm hoc 2021 - 2022, tudi tr 18 - 20. Thoi gian tir thang 9 - 2021 dén
thang 5 - 2022.

2.2. Phuong phap nghién ciu

Céc chi tiéu HTTL caa SV duge do theo phuong phap nhan trac cua Nguyén Quang
Quyén va Lé Gia Vinh (1997), gbém: chidu cao dimg (cm), chiéu cao ngdi (cm), cin nang
(kg), vong nguc binh thuong (cm), vong ngue hit vao hét strc (cm), vong nguec thd ra hét
stre (cm). Tir d6 tinh cac chi s6 HTTL theo céng thiie:

- Chi s6 Pignet = Cao dumng (cm) - [Can nang (kg) + vong nguc binh thudng (cm)].
- Chi s6 BMI = Céan ning (kg)/Cao dimg” (m).
- Chi s6 than = Cao ngdi (cm)/Cao dimg (cm) x 100.

Ky thuat do: St dung bé dung cu trong nghién ctu nhén tr dc va cac méc do theo
tiéu chuin quy dinh trong nghién ctru nhin tric.

2.3. Xir 1y sb lidu

Két qua duge tinh todn va xu ly trén phin mém Excel 2010. Két qua phén tich théng
ké bang phm mém MINITAB 18.1 theo phuong phap phin tich ANOVA dé tim cac dic
trung thng ké ciia cac chi tiéu, chi sé HTTL.

3. KET QUA NGHIEN C'U VA THAO LUAN

3.1. Pinh gi so bd vé dbi tweng nghién ciru

Két qua Bang 1 cho thdy: Nam hoc 2021 - 2022 ty I€ SV thanh thi cao hon so vdi
nong thon. C6 thé thdy thanh phan SV thay dm tuy thude vao khu vuce ctia Truedng Pai hoc
Su pham Thédi Nguyén thudc mién ndi phia Bic, nén ty 1¢ SV 1a ving néng thén cao hon
s0 vGi thanh thi. Ngoai ra, do dic diém cla nganh su pham nén ty 1& SV nit van déng hon
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NGHIEN CUO'U CHE BIEN VA SU" DUNG CHE PHAM CO N GUON GOC
THAO DU'Q'C BO SUNG VAO TH(’C AN CHO GA THIT NHAM NANG CAO
HIEU QUA CHAN NUOI

Tir Quang Trungl*, Hoang Pha Hiép!, Nguyén Manh Cudng?

Tém tat. Véi muc dich nghién ctru cic cdy thao dwoc tw nhién dé san xuit ché
phdm c6 ngudn géc tw nhién ng dung vao chin nudi dé nang cao hiéu qua
phong va diéu tri bénh dong thoi ning cao ning sudt trong chin nudi ga thit.
Chuing t6i tién hanh nghién ctru thi nghiém véi 4 nghiém thive. Nghiém thic 1 (16
déi chimg) str dung kh&u phin khéng ¢é thdo dwoc. Nghiém thire 2,3,4 duoc bd
sung thao dwoc (Girng, nghé, tfa to, kinh gidi, diép ha chau, ngai ctiu) véi cac ty 1é
khac nhau twong ing véi ché pham 1, ch& phdm 2 va ché phdm 3. Mbi nghiém
thitc gom 90 ga Mia chia 1am 10 nhém nuéi tir 1 - 70 ngay tudi véi cach chi tiéu
theo dai nhiwr kha nang phong bénh, kha ning sinh trwéng, tiéu tdn thirc dn, chit
lwgng thit ctia ga mia. Két qua cho thay: B4 sung ché phim thao dwoc da 1am ting
ty 1€ nudi séng ctia ga tir 2,4 - 4,2 %. Khdi lwong ga ting tir 67,1 - 92,1 g/con. Tiéu
ton thirc dn giam tir 0,13 - 0,20 kg va gidm chi phi thitc dn cho ga tir 0,37 - 1,75 %.
Ty 1& phéi hop cic thanh phan nguyén liéu khic nhau di cho nhitng hiéu qua
khac nhau. Nhung két qua bo sung déu mang lai hiéu qua tét trong chian nudi ga.
Xét vé hiéu qua trong phong bénh dwdng tiéu hoa va dudng hé hap thi ché pham
3 cho hiéu qua tét nhat nhung ché phdm 1 lai cho hiéu qua vé ting khéi lwong,
chi phi thire dn t6t nhat.

Tir khoéa: Chit lwong, sinh truéng, thao dwoc, thit g mia, tidu hoa.

1. DAT VAN PE

Hién nay sir dung thudc khéng sinh bé sung vao thitc in chin nudi nhim muc dich
phong bénh va kich thich sinh truwéng di va dang dugc quan 1y chat ché. Tuy nhién, viéc
cam str dung thude khang sinh s& lam gidm nang sut va tang ty 1é mic bénh cha vét nuéi.
Chinh vi 1y do nay, nhiéu nghién ctru sir dung cic san phim thay thé khang smh bd sung
vao thirc dn chin nuéi. Trong dé nhiéu nghién ciru hudng t6i cac hop chit c¢6 ngudn gbc tur
nhién duge nhiéu nha khoa hoc trong va ngudi nuée quan tdm nghlcn ctru [Vii An Chuong
va cong sur (1993); Ngb Ba Duy va cng su (2012); Trin Hung va La Vin Kinh (2012)
Trin Cong Luén va La Vén Kinh (2012, 2016); V3 Thi T rd An (2021),...]. Céc tac gia déu
chi ra rang cic san phim tir ciy co va cac phu phim cilia tmng trot va ché bién s& gop phin
tang thém thu nhép cho nha ndng, duy tri nong nghiép bé&n viing. Hon thé niia, hudng di
nay con gbép phén tao ra cdc san pham hiru co, thuc phdm sach va an toan cho tiéu dung
trong nudc ciing nhu xudt khiu. O Viét Nam c6 nhiéu loai ciy ¢ chita cdc hoat chit c6
kha ning khang khuan di dugc dan gian sir dung tir 1au doi: Hanh, he, toi, gimg, nghé, mo
16ng, sa 14 nhiing gia vi quen thudc trong doi sdng chiing ta. Chiing ciing 14 nhitng khéng

1111I611g Dai hoe Su |1ham Dai hoe Thai Nguyén
# _ Trudng Trung hoc phé thong Thai Nguyén
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sinh thyc vit da duge dan gian sir dung phong tri nhiéu bénh & trau bd, heo (lgn) va ga.
Néu két hop cdc nguyén liéu thao duoce véi liéu luong thich hop s& tao thanh hén hop
mang tinh chét ting cuong hé tiéu hoa dong thot glam hoat tinh ctia cac vi khuin gdy bénh
dudng rudt. _Ngodi ra viéc nghién ctru ché bién va st dung cic ché pham cé nguon goc
thao dugc sin cé sé ha gia thanh san phdm ma vin mang lai hidu qua trong chin nuéi. Tir
nhtrng nguyén li¢u pho bién nhur ging, nghé, tia t6, kinh gi6i, diép ha chau, nga1 cliru
chiing i tién hanh dé tai: Nghién ciru che bién va sir dung ché pham c6 nguén gic thao
duge bé sung vao thite an cho ga thit nham nang cao hiéu qud chdan nuéi.

2. PHUONG PHAP NGHIEN CG'U
2.1. Nguyén liéu
- Mt s6 loai thao duge c6 sin nhu: gimg, nghé, tia t6, kinh giéi, diép ha chau, ngii ctm.
- Ga Mia (1-70 ngay tudi).
2.2. Thoi gian dia diém
- Dia diém: Trai ga thit, xa Hoa Trung, huyén Ddng Hy, tinh Théi Nguyén .
- Thoi gian: Tir thang 8/2021 dén 05/2022.
2.3. Noi dung
- Nghién cttu cong thire diéu ché cac ché phim gdm ty 1¢ thao duge khac nhau.
- Nghién ctru hi¢u qua sir dung cic ché phim ding cho ga thit tix 1 - 70 ngay tuoi ap
dung tai néng ho.
2.4, Phuong phap
(*) Diéu ché ché pham thao duoc

- Nguyén liéu sau khi lam sach dugc phoi khé 16 nglnen thanh bot (dang min). Tién
hanh phéi hop cac ty 1¢ khac nhau dé hinh thanh 3 dang ché phim dé dung cho thi nghiém
ga thit. T ket qua thu dugc sé tién hanh chon iy ché pham c6 hiéu qua nhét dé khuyén
céo lam chét bb sung vao thirc an trong chin nuéi ga thit nhim ting kh4 ning sinh truang,
phat trién va niing suat thit cho ga.

- Danh gia cam quan (mui, vi, mau sic va do min) va phén tich thanh phén ho4 hoc
cua céc chc pham sau khi di phdi hcrp (mau duoc ldy ngau nhién va phan tich tai Vién
khoa hoc v& su séng T rudng Dai hoe Nong Lam Thai Nguyén).

(*) Bé tri thi nghiém

Thi nghiém trén ga Mia tir 1- 70 ngay tudi, nudi chung tréng mai trén nén dém 16t
trong chudng kin hodn toan, tong s& ga thi nghiém 1a 360 con duoc chia lam 4 16 (16
nghiém (TN1); 16 nghiém (TN2); 16 nghiém (TN3) va dbi chimg (BC)), mo; 16 cd 10 con
nhic lai 9 lan (10 x 9 =90 con/l 16). Cac 16 duoc diam bao dong déu vé céc yéu té thi
nghi¢ém nhr: glong, tudi, tinh trang stic khoé, diéu kién chudng trai, thire dn va ky thudt
chdm séc, nudi dudng.
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Abstract

This experiment determined the effect of a mixture of soybean meal (SBM) and rice bean seed meal
(RBM) on the production performance of Luong Phuong laying hens. The experiment was carried out
for 20 weeks with 264 hens and 36 roosters, divided into 4 treatments; each treatment (T) had 22 hens
and 3 roosters and 3 replicates. The ratio between SBM and RBM from T1 to T4 was 100% SBM +
0% RBM, 70 + 30, 60.+ 40, and 50 + 50 respectively. The diets of the treatments had the same
metabolic energy and crude protein levels. As a result, the rank in order from the highest to the lowest
of the indicators of laying rate, egg yield and hatching egg yield was T2> T3> T1> T4, of the criterion
of class T chicks/ hatching eggs was T4> T3> T2> T1, of the criterion of feed consumption for class
chick production was T1> T4 and T2> T3. However, these indicators did not differ with statistical
significance. From the research results, it was concluded that the mixture of SBM and RBM in the
diets had a good effect on egg production, hatching egg quality and feed conversion for egg production
of laying hens and a ratio of 60% SBM + 40% RBM in the dicts of laying hens is considered
appropriate.

Key words: Production performance, laying hens, soybean meal, rice bean seed meal

Introduction

Combining a varicty of feed ingredients in general, and high — protein feed ingredients in particular
in the diet of livestock are often paid attention by breeders because this combination uses a variety
of feed sources to complement each other’s nutrients, leading to better feed efficiency of animals.
Several studies have combined soybean meal (SBM) with other protein — rich feeds in the form of
partial replacement of soybean meal with these high — protein feeds. For example: SBM was
replaced with sesame meal (Cheva — Isarakul et al, 1993), with cottonseed meal (Mustafa Erturk
et al, 2004), with Rapeseed meal (Riyazi et al, 2008), with peanut meal (J. Lu et al, 2013), with
Lupin meal (Gebremedhn Beyene et al, 2014 and 2015), with kidney bean (Taju Hussein et al,
2015a, 2015b:; and Eva Strakové et al, 2021), with Moringa oleifera leaf meal (Nhung et al, 2021)
in the diet of laying hens. All of the above studies have shown good results. That is basis for this
study using rice bean meal in combination with soybean meal in the diets of laying hens.
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Production performance of laying hens crossed between Choi and Luong
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Abstract

Kien, T. T., Hien, T. Q., Son, V. H. & Trung, T. Q. (2023). Production performance of laying hens crossed between
Chot and Luong Phuong chickens. Bulg. J. Agric. Sci., 29(5), 973-977

The purpose of the experiment was to evaluate the production performance of laying hens crossed between Choi and Luong
Phuong (LP) chickens. The cxperiment consisted of four treatments (T), including treatment 1 (T1): pure LP hens, T2: pure
Choi hens, T3: crossbred hens F1 (& Choi x § LP), abbreviated as F1 (CxLP) and T4: crossbred hens F1 (JLP x QChoi),
abbreviated as F1 (LPxC). Each treatment had 14 hens with S replicates. Treatments 1 and 2 were arranged to compare the
results of the crosses (T3 and T4) with their parents (T1 and T2). The experiment was carried out in 40 wecks from the first egg
laying week of each treatment. The hens of the treatments were fed libitum, according to the standards of colored cgg laying
hens with the same commercial complete compound {ced, which had 2750 keal/ kg and 17% protein, The care regimen was the
same for all 4 treatments. Research results show that the F1 (CxLP) and F1 (LPxC) hens had first egg laying age of 174 and
181 days, the laying rates of 45.35 and 42.15%, the egg yield/ hen/ 40 weeks of 127 and 118 eggs, egg mass/hen/40 weeks of
6.60 and 5.89 kg, feed conversion ratio for | kg of eggs rcaching 5.30 and 5.94 kg, respectively. The above parameters of F1
(CxLP)and F1 (LPxC) hens were inferior to those of LP hens but much better than those of Choi hens and these parameters of
the F1 (CxLP) hens were better than F1 (LPxC) hens.

Keywords: Choi hens; Luong Phuong hens; crossbred hens; production performance

Introduction

Crossbreeding between livestock breeds to create hy-
brids that inherit good characteristics and overcome the
weaknesses of parents is always concerned. Several breed-
ing studies on laying hens for this purposc have been car-
ried out in recent years, for example: Kadigi et al. (2001),
Saadey et al. (2008), Youssao et al. (2011), Tabinda et al.
(2013) Rykumar et al. (2018), Kedija et al. (2020). Re-
search on crossbreeding between Choi and Luong Phuong

chickens was also carried out for the above purpose.

Choi is a chicken breed with colored feathers, slow grow-
ing, consuming a lot of feed for | kg of weight gain, however,
thanks to the good meat quality, its selling price is much higher
than that of common chicken breeds. Therefore, this breed of
chicken is still maintained and developed by farmers. Luong
Phuong is also a colored chicken breed, but it has been select-
cd and improved, so it grows faster, and the feed consumption
per 1 kg of weight gain is lower than that of Choi chickens,
but the selling price is much lower than that of Choi chickens.
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Crossbreeding between Choi and Luong Phuong chickens is
expected to pramate the advantages and overcome disadvan-
tages of these two chicken breeds. The study was carried out
in several steps, evaluating the production performance of lay-
ing hens crossed between Choi and Luong Phuong chickens to
serve as a basis for next rescarch steps.

Materials and Methods

Pure Choi (C) hens, pure Luong Phuong (LP) hens, cross-
bred hens F1 (d' Choi x § LP), abbreviated as F1 (CxLP) and
crossbred hens F1 (LP x $Choi), abbreviated as F1 (LPxC),
were used in this experiment.

The experiment was conducted at Thai Nguyen University
of Agriculture and Forestry, Vietnam in 2022.

The experiment consisted of 4 treatments (T), namely,
treatment | (T1): pure LP hens, T2: pure Choi hens, T3: Fl
(CxLP) hens and T4: F1 (LPxC) hens. Each treatment had 14
hens with 5 replicates. Treatments 1 and 2 were arranged to
compare the results of the crosses (T3 and T4) with their
parents (T1 and T2). The experiment was carried out in 40
weeks from the first egg laying week of each treatment. Hens
of treatments were fed Ibitum according to the standards of
colored egg laying hens with the same commercial complete
compound feed, which had 2,750 kcal/ kg and 17% protein.
The care regimen was the same for all 4 treatments according
to Van et al. (2015).

Monitoring parameters included age at laying the first egg,
weight of laying hens, survival rate, laying rate, cgg yield,
some egg paramelers, feed intake and feed conversion ratio for
cgg production,

The above criteria were monitored after Doan et al. (2011)
and statistically analyzed after Dzung et al. (2018).

Results and Discussion
Laying hen’s parameters.
Some parameters of laying hens such as laying age, hen

weight, and survival rate were presented in Table 1.

Table 1. Some parameters of laying hens

Table 1 showed that the age of laying the first egg of the
crossbred hens F1 (CxLP) and F1 (LPxC) was 17 and 10 days
earlier than that of the Choi hens, but 18 and 25 days later than
that of LP hens. The F1 (CxLP) hens had an earlier age to lay
its first egg than Fl (LPxC). The hens of the treatments had
different ages of laying the first egg, so the start and end of
the experiment were also at different ages of hens. The begin-
ning of the experiment of LP, Choi, F1 (CxLP) and F1 (LPxC)
hens was 23, 28, 25 and 26 and the end was 62, 67, 64 and 65
weeks of age, respectively. The weight of hens at the begin-
ning and the end of the experiment of the F1 (CxLP) and F1
(LPxC) hens were both larger than Choi hens with significant
difference (P< 0.01 or 0.001). The weight of the hen is one of
the important factors affecting the egg weight. Hens of all 4
treatments did not gain much weight, which proved that the
amount of feed and nutritional value of the feed were suitable.
Hens of all 4 treatment had a high survival rate, reaching from
94.3 to 97.1% and there was no significant difference among
treatments (P> 0.05).

Mostafa ct al. (2020) cross — breaded chicken Alexan-
dria (A) with late sexual maturity (182.78 days) and chick-
en Lohmann White (L) with early sexual maturity (151.40
days); the sexual maturity for crossbred hens F1 (LxA) was
172.83 days and F1 (AxL) was 180.01 days. Kedija et al.
(2020) informed that at the age of laying the first egg, the
weight of Horro hens (H) was 900 g, that of Dominant Red
Barred (DRB) hens was 1350 g, that of the crossbred hens
F1 (H x DRB) was 1220 g and that of the crossbred hens
F1 (DRB x H) was 1310 g. Some other studics also showed
that the age of sexual maturity and weight of crossbrecd
hens were significantly improved (Kadigi et all. 2001, Tabi-
nda et al. 2013, Ahmed et al. 2017, Amao, 2017). However,
the improvement was different among hybrid combinations
because different breeds of chickens are capable of inherit-
ing different traits.

Hens’ egg production.
Some parameters such as laying rate, egg productivity
and yield of hens are presented in Table 2.

Catcgories Unit EP Choi FI(CxLP) | Fl (LPxC) SEM P
Age at first egg days 156 191 174 181

Age at beginning (Y weeks 23 28 25 26

Ageat the end @ weeks 62 67 64 65

WH at 1* cgg o 21540 2084" 2148 2137 23.700 0.001
WH at the end g 2652+ RIS 2624 250 5h 25.147 0.000
Weight gain g 498 4314 476* 458¢ 5.544 0.000
Survival rate Yo 94.3 97.1 95.7 94.3 2.262 0.196

Note: (1) and (2): Age at the beginning and at the end of the experiment. WH is the weight of the hen. Numbers with different subscription letter in the same

row are significantly dillerent (p < 0.01 or 0.001)
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NGHIEN CU'U MOI TRUONG NHAN GIONG IN VITRO CAY BAU NAU
(Aegle marmelos (L.) CORREA)

Hoang Phu Hiép?", Salackchaipeth Singkonekommavong?, Phonephet Kongmany?,
Tran Thi Hong', Tir Quang Trung'

"Khoa Sinh hoc, Truong Pai hoc Sw pham, Pai hoc Thai Nguyén
2Trwong Pai hoc Champasak, tinh Champasak, Cong hoa Dan chii nhan dan Lao

TOM TAT

Ciy Bau niu (degle marmelos (L.) CORREA) la mét loai thirc dn phd |Jlt’:l'l tai mot s6 nude Pong Nam A, ciy
cling dugce biét t6i nhur duge liéu tir hang trim nim qua & I(hap noi trén thé gléﬂ Tt ca nhimg bd phan than, vo,

1€, 14 va qua cay Béu niu déu dugc sir dung trong y hoc c6 truyén dé hd trg diéu trj cdc bénh: bénh tidu dudng,
nhiém tring mat, bénh tdo bén, rdi loan hd hap, viém khép. Nghlen clru ndy da xde dinh duge cde moi trudng
phi hop cho qua trinh nhan nhanh in vitro cidy Bau nau. Hat cay Bau nau duge sir dung lam mau cﬁy Mai truong
MS dugce sir dung 1am mm trong co ban. Hat duqc ki tring bang HgCl; 0,1% trong 13 phut cho hiéu qua khir
triing cao, i 1& hat ndy mim dat 89,61%. Céy phat trién tot va tao da chdi & méi truong MS co ban ¢6 bo sung to hop
nhém auxin va eytokinin (IBA 0,5 mg/L + Kinetin 1,0 mg/L), chdi cao dat 4,19 chéi, chidu cao chdi Ia 1,34 em. Chdi
sinh truong t6t: Chdi mdp, 14 to mau xanh ddm. Moi truong MS co ban bd sung GA3 0,5 mg/L phu hop cho kéo dai
chdi, s6 chdi/mau 13 1,35 chdi va chiéu cao chdi 12 2,87 cm. O méi trudng MS co ban c¢b bd sung IAA 1,0 mg/L cdy
cho & phat trién manh v&i $6 ré/méu dat 0,60 ré/mau va chiéu dai r& dat 0,90 cm.

Tir khéa: Cay Bau ndu, GA3, IAA, IBA, kinetin, nhin gibng in vitro.

MO DAU

Cay Bau nau (Aegle marmelos (L.) CORREA) thuwdng dl.ro'c goi & An Do 14 Bael (Bilva hoéc Bhel), cing dwegc goi
Ia tréi moc qua & Bengale, tdo vang pomme d'or,... Cay Bau nau ‘moc nhiéu & cac nwéc An Do, Thai Lan, Lao..
song & noi khu rao va coé kha nanq chiu dwng tot voi sy bién dbi cha théi tiét. Cay Bau nau duge xac dlnh cd
chiva mat sé thanh phan chi yeu l& marmenol, marmin, marmelosin,marmelide, psoralen, alloimperatorin,
rutaretin, scopoletin, aegelin, marmelin, fagarine, anhydmmarmeiin. 1im0nene, a-phellandrene, axit betulinic,
marmesin imperatorin, marmelosin, luvangentin va auroptene [1], [2). Ngoai ra con cé cac thanh phan khac nhw
tanin (0,985%), riboflavin (0 005%), cdc axit hivu co Qoxallc tartaric, axit malic, axit ascorbic),.... va nhiéu chat
khéc 13] Theo bdo céo clia Atul nam 2012, cay Bau nau chira nhiéu thanh phan nhw alkalold terpenoid,
coumarln phenylpropanold tanm polysaccharide, flavonoid [4]. Trong dé nhém alkaloid la nhém nhleu ho'p chat
thir cap nhét trong cay bao gém ethyl cinnamamide, halforsdinal,... Tat ca nhiing b phan than, vo, ré, 1a va qua
cay Bau nau ﬁeu duwore st dung trong y hoc cu thé hé tre didu tri cac bénh: bénh tiéu dwdng, nhiém tring mét,
bénh tdo bén, réi loan hd hap, viem khép,... [5].

Bau nau I mét trong nhiing vi thudc quan trong trong y hoc truyén thdng ctia ngudi An Da. Vi vay, Bau nau la mot
trong nhitng déi tu*o*ng nghlén cliu tir rat lau cua cac nha khoa hoc An Do. Nam 1981, Arya va cong sy da nghién
ctru hinh tha‘mh va phét trién ctia mo seo cay Bau nau trén mai trudng MS co ban cé bé sung kich thich sinh trudng.
Tir cac té bao mé mém va vo than cay, mé seo dugc tao lhanh Céc choi duoc duy tri va phat trién trong moi
truang MS cé bd sung kinetin néng dé tir 2,5-5,0 mg/L va NAA néng dé 0-0,5 mg/L [6] Str dung méi trwong MS cor
ban bé sung 2,5 mg!L BAP va 1,0 mg/L 1AA, A]lthkumar va cong s da tai sinh choi cay BAu nau sau 7 tudn nuéi
céy Tiép theo cac chdi dugce cay trén méi truong MS bd sung 0,5 mg/L IAA hoac 10 mg/L IBA dé taoré, ty lé tao ra
ré 1a 80% [7]. Th(‘_’mg thudng tir cac doan than sé dugc sir dung lam mau nghlen clru dé tao chét la dwoc str dung
tao mé seo do chdi ndch 1a mot trong nhing phan tai sinh 0t nhat clia cay, bén canh do chdi nach dwoc bao phi
nén khdng bi anh huwéng cla cac chat ddc trong qua trinh khir triing bé méat. Trong céc chat kich thich sinh trudng,
BAP ndng do 2 mg/L cho két qua tao chdi tot nhat. Néu két hop IAA véi BAP sé lam ting suw tao da chdi. Con dé
hinh thanh mé seo thwdng két hop nhigu kich thich sinh triedng auxin va cytokinin [8].

Ngoai nhing gia trj vé Y hoc, cay Bau nau duoc biét toi 1a mat nguyén liéu quan trong trong ché bién thl.rc pham
cong nghiép va 14 ngudn nguyén liéu dé chiét xuat nhidéu hop chat thao duoc duwoce st dung trong nhleu linh vire
[9]. Do vira la dwoc liéu, vira 1a nguyén lieu cho ché bién thuc pham cho nén hlen nay, nhu ¢au nguén nguyén
liéu vé cay Bau nau dang ngay cang tang cao. Chinh vi vay, dé tao ra ngudn glcmg dap rng dugc nhu cau cua
ngudi dan vé ngudn glong cay Bau nau can ap dung céc phuong phap nhan glong méi nhu cong nghé nudi cay
in vitro. Trong nghién cleu ndy, chiing téi tién hanh nghién civu Gng dung nudi cdy mo té bao thye vat dé nhan
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gibng cay Bau nau nhdm tao ra ngudn gidng sach bénh véi sé liong 16n cho san xuét duoe liéu cling nhu bao
t6n loai cay nay trong ti nhién.

NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

Nguyén liéu

Vat liéu nghién cliu dwge sir dung 1a hat cay Bau nau duoc thu thap tai tinh Champasak, mién Nam, Lao.

Mbi trwong nuéi cay: S dung méi tredng MS (Murashige and Skoog, 1962) cor ban ¢6 bd sung hormone thue
vat, pH 5,8. M6i truong MS dugce khir tring & ap suét 1,0 atm, nhiét do 121°C trong 20 phut. Di chitng la méi
trwding MS co ban khéng bd sung kich thich sinh trudng.

Phwong phap nghién ciru

Khtr tring mau: Hat Bau nau tién hanh chon loc nhiing hat tt, khong b sau bénh, hat may va khéng bi 1ép sau @6
ngém nudc am qua dém. Tiép theo hat BAu nau duge rira biing nudc xa phong lodng trong 15 phtit, sau d6 riva sach
bang nwée va khir fring mau bang cdn 70° trong 1 phit, sau d6 rita sach bang nude cAt vé tring. Tidp tuc khi tring
mau véi HgCh 0,1% (tir 5 dén 15 phiit), sau d6 rira sach mau bing nudc cat vé triing. Hat sau khi khtr triing tién hanh
bac va va lam khé va cly hat vao méi tredng nudi cay MS co' ban. Thi nghiém dugc 18p lai 3 1an.

Tao da chéi: Méi trudng tao da chdi in vitro 1a mai trudng MS co ban (Murashige & Skoog, 1962) bd sung
duwong sucrose 30 g/l + agar 9 g/l + IBA 0,5 mg/L + kinetin v&i ndng dé thay déi tir 0,5-2,0 mg/L. Thu sé liéu sau
8 tudn nubi cay.

Kéo dai chéi: Mai trudng kéo dai chdi in vitro la moi tredng MS cor ban (Murashige and Skoog, 1962) bd sung
duong sucrose 30 g/L + agar 9 g/L + GA3 véi ndng do thay ddi tir 0,3-0,9 mg/L. Thu s liéu sau 8 tudin nubi cAy.
Tao ré cho chéi in vitro: Cac chéi in vitro ¢é chidu cao 1,6-2,0 cm, sinh tredng va phat trién binh thuong dugc
cay chuyén sang méi truong MS co ban c6 bb sung IAA véi néng do tir 0,5-2,0 mg/L dé kich thich tao ré, Thu s6
liéu sau 8 tuan nuéi cay.

Didu kién nuéi ciy

Thi nghiém dwoc thuc hién trong dieu kién nhiét dd 22-25°C, curéing do anh sang 2.000 lux, thevi gian chidu sang
14 gity, d6 Am phoéng nuéi ciy 50-60%.

Xir Iy s6 ligu

Thi nghigm duoc bd tri theo kiéu ngau nhign, mé&i cong thirc gom 3 nghiém thirc, méi nghiém thive c6 30 mAu (tuy
ttig nghién ctru khac nhauy), so liéu dwoc xir Iy bang phan mém Excel 2016 va SPSS 2.0 véi dé tin cay 95%.

KET QUA VA THAO LUAN
Két qua nghién ctru khir tring hat

Bé tién hanh nghién cteu khir tring hat, ching t6i str dyng thiy ngan clorua 0,1% trong thoi gian tir 5-15 phit.
Két qua khtr triing hat d6i véi HgClz 0,1% dugc thé hién & bang 1.

Bang 1. Két qua khir triing véi HgCl, 0,1% sau 2 tudn

Congthire  Sblwonghat ThOIgiankhir  S6iugng hat :-36 hat sach nay mém L
triing (phtit) sach S0 lwgng Ty 18 (%)
CT1 100 5 0,33°+0,33 0,00+£0,00 0,00°+0,00 -
(o 100 7 21,00"+1,00 3,67+0,33 16,679+0,33 +
CT3 100 9 33,67°+1,85 14,33+0,33 40,95%%0,33 ++
CT4 100 31 70,33%¢1,20 44,3340,88 61,57°+0,88 b
CT5 100 13 92,33°+0,33 83,33+0,88 89,61°+0,88 Fek
CT6 100 15 97,3340,33 6,33+0,88 6,53+0,88 +

Ch thich: Cac gia tri mang chik mii khac nhau theo cot thi sy sai khac co y nghia théng ké nhé hon 5% voi phép thir Duncan;
Choi sinh trudng t6t: Chdi map, 14 to mau xanh dam (+++); Chdi sinh truéing trung binh: Chdi nhd, 14 xanh (++); Chéi sinh
trudng kém: Choi nhd, 14 nhd mau xanh nhat (+).
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DANH GIA HIEU QUA CUA CHE PHAM GARVITAL ORAL TRONG
CHAN NUOI GA THIT TAINONG HO TINH THAI NGUYEN

Tir Quang Trung*, Hoang Pha Hiép, Ngé Manh Diing

Truong Bai hoc Sw pham, Pai hoc Thai Nguyén

TOM TAT

Nghién ciru ndy nhim dénh gi4 anh huéng ciia ché phdm Garvital oral chiét xut tir tinh ddu toi dén kha ning
phong bénh, sinh trudng va biéu mé rudt non ciia gi broiler Cobb 500 duge nudi fai mmg h tinh Thai Nguyén.
Thi nghiém thyc hién trén 3000 ga broiler Cobb 500 (giai doan 0-42 ngay tuéi). Tong so ga chia lam 2 nghiém
thirc (mdi nghiém thirc 500 ga nhdc lai 3 14n (500 x 3 = 1500 gamghlcm thirc). Nghiém thitc 1 cho in khiu phan
co s¢ (KPCS) Ia thirc dn hén hop vién ctia Cong ty Thirc an chan 11u01 CP; nghiém thirc 2 sir dung KPCS ¢6 bd
sung ché pham Garvital oral 14 0,3%. Két qua cho thiy bd sung ché phim Garwtal oral di lam ting sirc dé khang
cho ga lam gidam ty 1¢ méc bénh, ting hiéu qua tmng phong va diéu tri bénh CRD, ciu trang va E. coli cho ga.
Déng thai ché pham Garvital oral ¢6 tac dung uang cao kha ning sinh trréng cia ga Cobb 500 1én 6,16% & giai
doan 21 ngiy tudi va 10 07% & giai doan 42 ngay tudi va lam giam tiéu tén thirc &n trung binh cho 1 kg tang khéi
lwong 14 7,10%. B& sung ché pham Garvital oral da lAm ting dién tich ta trang, khong trang vi hm trang ting lén

ldn hugt ia 7,3%; 1,6% va 14,7% do vay cd thé 1am ting hiéu qua st dung thirc an. Tuy nhién, tt ca céc chi tiéu
gitta cac mitc bé sung chura cé sy sai khic cé ¥ nghia thong ké (p > 0,05).

Tir khoa: Garvital oral, ga thit, Cobb 500, sinh trudng.

MO BAU

Trong chan nudi hign nay van dé bd sung. cdc loai khang sinh vao thirc &n van dang dwoc siv dung rong rai do hiéu
qua cai thién nang suat smh tru*o*ng va kiém soat bénh déi véi vat nudi. Tuy nhlén viéc lam dung thuéc khang sinh
da gay nén nhu'ng van d& nhw ton du khang khang sinh trong cac san pham dong vat gay anh huwéng dén strc
khdée con nguai [1, 2]. Ngoai ra thuée khang sinh cdn anh hudng hé vi sinh vat cla dwong rudt dic biét la vi sinh
vat c6 loi, hon niva viéc str dung khang sinh tran lan con |am tang strc d& khang gilva cac mam bénh vi khuan gay
bénh [3].

Trong nhung nam gan déy & Viét Nam, tinh hinh str dung khang sinh trong chan nuéi dang gia tang mét cach dét bién
va khé kiém sot. TAc gid Dwong Thj Toan va Nguyen Van Luu (2015) cho biét ¢6 trén 17 loai khang sinh dugc st
dung trong céac trang trai chdn nudi trén dia ban tinh Bac Giang [4]. Tac gia Lé Van Du va Ho Thi Kim Hoa (2017) cho
biét sau khi danh gia finh hinh tén du chét tao nac, khang sinh trén thit lon va thit ga cho thdy ham lugng khang sinh
nhw Enrnﬂoxacm va Florfenicol Ia twong doi cao [5]. Vi vay, céc nghién ciru hién nay déu huwéng 16i ste dung cac bién
phap thay thé cho khang sinh diing trong diéu trj bénh cho vat nudi ngay cang duogc chi trong va phat trién, déc biét
1a nhung benh do vi sinh vat gay ra. Mot s6 nghlén clru huo'ng td1i la vaccine, méi trudng song, dinh dudng ‘nhém dé
tang sirc dé khang cho vat nuéi. Ngoai ra viéc st dung ché pham sinh hoc c6 nguon goc tir cay ty nhién ciing 14 mot
frong giai phap tiém nang 6 thé lam giam cac benh dudng rudt nho cai thten s0 lwong vi sinh vat c6 lgi & dwdng rudt
cho vat nudi dong thoi cai thién sinh truéng va gidm 6 nhiém san pham ctia vat nu6i,

Che pham sinh hoc Garvital oral [a san phédm la san phém chtra dau toi va Allicin nguyén chat, véi vai trd hé tro hé
thong mién dich clia déng vat va diéu chinh chire ndng clia hé théng tim mach va tiéu héa ngoai ra trong tinh dau
toi con chura Phytoncides co tac dung khang khuan, chéng ki sinh tring manh, cling nhu cé tac dung khang virut
va khéng nam. Trong nghién ctru nay, chiing toi tap trung danh gia anh hudng ché pham Garvital oral trong khau
phan dén kha ndng phbng bénh, sinh trudng va bieu mé rugt non clia ga broiler Cobb 500 dwoc nubi tai néng hd
tinh Thai Nguyén dé co thém co s& khoa hoc khuyén cdo vé viée st dung ché pham sinh hoc Garvital oral trong
chan nudi ga.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Ché pham Garvital oral ciia Céng ty Interchemie - Holland san xuét va dwoc nhap khau, phan phéi bdi Cong ty C
phan Thai Viét Pharma.

Déng vat nghién ciru: ga Cobb 500 brailer (142 ngay tudi) mua tai Trung tam Giéng gia cdm Thuy Phuong - Ha Nai
Dia diém: Huyén Béng Hy, tinh Thai Nguyén.
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Thiét bj va phan mém st dung d@é nghién ciru: May cat Leica (Birc), kinh hién vi Euromex (Ha Lan), phan mém
Image focus 4 english version diing dé do chigu dai, chiéu rong ctia 16ng nhung.

Thai gian: Tir thang 01/2022 dén 6/2022.
Phwong phap
- B trf thi nghiém

Ga Cobb 500 tir 0- 42 ngay tudi, nudi chung tréng mai trén nén dém 16t trong chudng kin hoan toan, tong sé ga thi
nghiém la 3000 con dugc chia lam 2 nghiém thirc méi nghiém thirc c6 500 ga nhéc lai 3 1&n (500 x 3 = 1500 ga/1
nghiém thirc). Cac 16 dirgc dam bao dong déu vé cac yéu th thi nghiém, chi khac nhau la: Nghiém thirc 1 (Déi
chieng) cho dn KPCS la thirc &n hén hop vién clia Cong ty CP va bd sung khang sinh phéng va diéu tri bénh theo
quy dinh trong chan nudi ga thit. Nghiém thirc 2 (Thi nghiém) ciing duoc str dung KPCS déng thai bé sung ché
pham Garvital oral véi ty 1& 1 L ché pham/5000 L nwéc ubng.

- Chi tiéu theo doi:

Theo d6i s6 ga méc bénh CRD, céu triing va E. coli, s ga chét do CRD, cau trung va E. coli va sb ga khai bénh.
Tién hanh Iy mau phan ngdu nhién (5 mau/ld) tai chudng ga va soi dudi kinh hién vi ¢é dé phéng dai 40 1an dé
kiém tra sé lwgng ga nhiém cau trung.

Cac chi tiéu xéc dinh kha néng sinh tredng, ndng suat ciia ga theo tac gia Bui Hiru Doan va cs. (2011) (6]. S6 ga chét,
thire an cung cap va thic &n thira dwgc can va ghi chép hang ngay dé tinh lugng an vao va hé‘sé chuyén héa thiic an
(FCR). Khéi luong co' thé cia ga s& duge can 1 tudn/ian dé xac dinh tée d6 sinh truong tuyét déi hang ngay.

Két thiic thi nghiém tién hanh hach toan chi phi chan nudi ga chi tiét bing céc chi phi con gidng, chi phi thiec an, chi
phi thi y, chi phi dién nwére, nhan cong va may moéc va chi phi ban ga dé tinh chi phi truc tiép cho 1 kg ga xuét ban

Bo chiéu dai, rong lng nhung: Khi nudi duoe 6 tuan tudi mai nghiém thirc thi nghiém chon 6 ga khde manh ¢é
khéi Igng trrong drong khdi leng trung binh ctia nghiém thike dugc mé dé Ay mau rudt non 1am tiéu ban vi thé.
Céc doan clia rudt non duoc cat tai diém gitra clia méi doan sau dé duoce cb dinh ngay trong formalin 10%. Cac
phan mé hoc rudt dwgc cat va nhudm mau véi hematoxylin va eosin, M&i doan rudt non chon 9 tiéu ban ¢ nhidu
Ing nhung thang, nguyén ven dé do chiéu dai, réng. Méi 1ang nhung nhu vay do 1ap lai 3 1an. Chiéu cao cua I6ng
nhung duoc do tir dau mut ctia 16ng nhung dén gée clia 16ng nhung (noi bat dau cua tuyén rugt). Chidu réng cla
16ng nhung duwgc xéac dinh 1a khoang céch tir canh biéu mé bén ngoai dén bén ngoai ciia canh bidu mo déi dién
doc theo mét dwong di qua trung diém doc cla ldng nhung [7]. Hinh thai biéu mé rudt non trén ti€u ban nhuém HE
duoc quan sat dudi kinh hién vi Euromex (Ha Lan). Chidu dai, chiéu réng cilia long nhung diroc do bang phin
mem Image focus 4 english version. Dién tich 1dng nhung (S) xac dinh theo cong thire ctia Yang va cs. (2007) [8].

Phurong phap xir Iy s6 ligu: S6 liéu duge xtv Iy theo phuong phép théng ké sinh vat hoc ctia Nguy&n Van Thién
(2002) [9] va phan mém minitab 18.1. Cac két qua dugc trinh bay la gid tri trung binh + sai so cla gié tri trung binh
(X + MX'). Céc gia trj trung binh dugc cho 14 sai khéc thdng ké khi p < 0,05.

KET QUA VA THAO LUAN
Anh hwéng ctia ché pham Garvital oral dén tinh hinh mic bénh cia ga thi nghiém

Giai doan ttr 1 - 7 ngay tudi ga & 16 di chiing cé ty 1& méc bénh CRD, cdu tring va E. coli 1an lwot 1a 2,93; 1.60:
13,27%; 1y 1€ nay cao hon so voi ga khang dugc bo sung ché phdm Garvital oral (0,00; 0,27 va 5,80% twong trng
v&i ba bénh CRD, cau triing va E. coli) véi sai khac 6 y nghia théng ké (p < 0,05). Ga duoc bd sung ché phim
Garvital oral cho ty 1¢ ga chét thap hon so véi ga khong bd sung ché pham Garvital oral. Ty I& ga chét do bénh
CRD, bach Iy va E. coli Ian lvot 12 0,93; 0,53 va 3,53% dbi véi ga khang bb sung ché pham Garvital oral va 0,00
0,07 va 2,47% doi v6i ga bd sung ché pham Garvital oral véi sai khac co y nghfa théng ké (p < 0,05). Giai doan tir
8 - 42 ngay tudi ty I& mdc bénh CRD, céu triing va E. coli cia ga dwoc bd sung ché phdm Garvital oral 1an luot
la 0,00; 3,27 va 1,53% thap hon so véi ga khéng duoc bd sung ché phdm Garvital oral 13 0,35; 4,66 va 4,17%.
Tuy nhién, chi ¢6 ty 1&6 ga mac bénh CRD va E. coli 1a co sai khidc cé y nghia théng ké (p < 0,05).
Ty Ié chét do méc bénh CRD, bach Iy va E. coli clia ga duroc bd sung ché pham Garvital oral 1an lwot 13 0,00:
0,70; 0,21% thdp hon so véi ga khang duwoc b sung ché pham Garvital oral 14 0,00; 0,70 va 0,56% nhwng chi
c6 ty 1& chét clia ga mc bénh E. coli 1a c6 sai khdc c6 y nghia théng ké (p < 0,05). Nhur vay bé sung ché pham
Garvital oral da |am ting sivc dé khang cho ga lam giam ty 1& mac bénh, ting hiéu qua trong phdng va didu tri bénh
CRD, cu triing va E. coli cho ga. Ngoai ra Phytoncides trong ché pham Garvital Oral c6 tac dung khang khuén,
chéng ki sinh triing manh, ciing nhw ¢6 tac dung khang virut va khang ndm. Tir dé nang cao strc dé khang clia va
hé trg sinh tridng, phét trién clia ga.
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NGHIEN CUU DPANH GIA HOAT TiNH KHANG KHUAN VA KHANG NAM
CUA CAO CHIET QUE

Dén toa soan 4-1-2022

Hoang Pha Hiép, Tir Quang Trung, Pham Van Khang
Trieong Pai hoe Su pham, Dai hoc Thai Nguyén

SUMMARY

STUDY ON ANTIBACTERIAL AND ANTIFUGAL ACTIVITY
OF CINNAMON EXTRACT

Cinnamon (Cinnamomum verum) is one of the plants used in both the food and medicinal industries.

Cinnamon is a medicinal plant that the whole plant including leaves, stems, and roots can be used. In
this study, cinnamon bark extract was used to evaluate antibacterial and antifungal activities. The
extracted solvent was water and dichloromethane. The dichloromethane extract of the cinnamon has a
higher effectivity in anti-bacterial and antifungal activity than ethanol extract of the cinnamon. The
results showed strong antibacterial activity against Citrobacter freundii, Lactobacillus plantarum,

Pseudomonas aeruginosa, Bacillus subtilis, Staphylococcus aureus. The water extract of cinnamon was
not resistant to 2 strains of fungus Aspergillus brasiliensis and Candida Albicans. Dichloromethane
extract has strong antifungal activity against Aspergillus brasiliensis and Candida Albicans sirains.
Keywords: Cinnamomum verum, cinnamon extract, antibacterial, antifungal.

1. MO PAU

Tal Viét Nam, su phat trién cia y hoc co
truyén gin lién véi vhiéu tén tudi 16n nhu
Thién su Tué Tinh, Hai Thuong Lan Ong,...
véi nhiéu bai thude sir dung thao duge dé chita
bénh. Hién nay, xu hudng st dung thao duge
¢6 nguon gdc tu nhién dé chita bénh ngay cang
tang [1]. Cac hoat tinh sinh hoc nhu khing
khuén, khang oxy hod, khdng nam, khang ung
thir va khang viém cua céc hop chat tr nhién
co trong truc vat di duge nghién cim va ching
minh [1]. Vi vdy, viéc nghién ciru hoat tinh
sinh hoc ciia céc lodi thuc vat 14 cin thiét dé
dit tién dé cho viée sir dung cic loai nay trong
phong va diéu trj bénh.

Nude ta cd khoang 5000 loai cdy thuc vat dé
lam duoc liéu, thube chiva bénh, trong dé cb
ciy qué. Cay qué (Cinnamomum verum) 1a mot
trong nhiing cdy dugc lién ma toan b cay bao
gf’)m 14, than, ré déu c6 thé si dung duoc. Va
va la qué dugce sir dung rong rii lam gia vi, tinh
diu duoe qué dimg lam chét tao huong vi trong
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thuc phém, do uéng va ¢6 nhidu tac dun g trong
y hoc [2]. Ham hrong tinh dau & vo kho 1-
2,5%, ¢ 14 0,2- 0,5%. Thanh phan chinh cia
tinh diu qué la trans-cinnamaldehyde (chiém
90%), chit nay cé nhiéu tic dung nhu diéu tri
dau dau, sét, cam lanh, tim dip nhanh va tio
bén [3], [4]. Ngoai ra, tinh diu qué con c6 téc
dung khéng sinh, khang viém, khang khuin va
khang ndm [5], [6]. Trong nghién ctu nay, cao
chiét dicloromethan ctia thin qué duoe sir dung
dé khio sat kha nang khang khudn, khang nim
va khang oxy hod.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit liéu

Nguyén liéu 14 va than qué dugce thu hai tai
huyén Van Yén, Yén Bai. B6t thé than va la
cdiy qué dugc ngdm trong nudc va
dicloromethan 48 gid, sau d6 hén hop dugce cb
quay 4p sudt thip, thu dugc cao & dang sét.
Thiét bi: may do quang phd UV VIS1800 hang
Shimazu, box cdy class II ciia hing Esco, may
nudi lic va cic cdng cu hé tro khic.



Cac ching vi khuin Citrobacter freundii
(Citro),  Lactobacillus  plantarum  (LP),
Pseudomonas — aeruginosa (PA),  Bacillus
subtilis (BS), Staphylococcus aureus (SA) va
ching nédm Aspergillus brasiliensis (Ab),
Candida Albicans (Ca) do Khoa Sinh hoc,
Truong DPai hoc Su pham, Dai hoc Thai
Nguyén cung cdp. Nhing chung vi khuin,
ching ndm duge chon 1 céc dong duge s
dung réng rdi trong cdc nghién ciu vé tinh
khang khuin va khéng nédm, cdc ching nay c6
kha ning gy bénh trén ngudi, dong vét hoic
thye vat.

2.2. Phuong phap nghién ciru

Chuén bj cao chiét: Chudn bi dich chiét cao
chiét bang cach hoa cao chidt qué trong dung
dich DMSO thanh céc ty 1& 100mg/ml,
S50mg/ml, 25mg/ml.

Xdc dinh hoat tinh khdng khuén cia cao chiét
bang phuong phap do dwong kinh vong khang
khuan theo mé ta ctia Hadacek v cs ¢6 stra déi
[7]. Kha nang khang khufn cta cao chiét duge
xdc dinh dya trén su hinh thanh vong khang

khudn xung quanh giéng thach nhé cao chiét.
Dich vi khuin v&i mat s6 105 vi khudn/mL
duge trai déu trén bé mit dia thach Luria-
Bertani (LB) vdi thé tich dich vi khuan 1 100
ul. Tién hanh duc 13 tao giéng thach va nho
vao méi giéng thach 50 pL cao chiét & cic
nong dé 25; 50; va 100 pg/mL. Pudng kinh
vong khang vi khuin duge do be:'mg thude do

don vi mm sau 24 gi& 1 mau & nhiét d6 30°C.

Xéc dinh hoat tinh khéang nam cua cao chiét
duge tién hanh theo phuong phép ciia [8] c6
sira ddi. Cic ching ndm dugc nudi trén dia
thach PDA. Dung dich cao chiét dwge nhé vao
céc giéng. Pia Petri duge nudi & 30°C trong 3

ngay va do duong kinh khang nim.

3. KET QUA VA THAO LUAN

Khi niing khing khuin cia tinh diu qué
Két qua thir nghiém hoat tinh khang khuan véi
cao qué chiét bang nude cit duge trinh bay
trong bang 1 va hinh [.

Bing 1. Kha néng khéng khuén cia cao qué chiét nude

Nong d6 | Ampicillin cao nuéc €20 mréc cao nuée

VK 50mg/ml 25 pg/ml 50 pg/ml 100 pg/ml
Lactobacillus plantarum 326=+0,11 20,2+0,10 244+031 26,3+0,22
Pseudomonas aeruginosa 30,3+0,21 12,1+0,22 16,54+0,11 22.2+0,28
Staphylococcus aureus 38,6+0,25 10,2+ 0,31 14,2+0,21 20,6 +0,24
Bacillus subtilis 32,7+£0,11 12,5+0,20 16,3+0,23 22.6+0,11
Citrobacter freundii 36,440,25 20,6 0,18 26,8+0,22 30,6 +0,16

Bacillus subtilis

Citrobacter freundii

Staphylococcus aureus

Pseudomonas aeruginosa

PR
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Lactobacillus p!an[af.'w.:; _
Hinh 1. Két qua khdng khudn ciia cao qué chiét bing meée
Chii thich: 0: Doi chimg dam; 1: 100mg/ml; 2: 5 Omg/ml; 3: 25mg/ml; KS: Amp {00mg/ml
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DAl HQC THAI NGUYEN CONG HOA XA HOI CHU NGHIA VIET NAM

TRUONG PAI HQC SU PHAM Poc ldp - Tu do - Hanh phic
86:470< /QD-DHSP Thai Nguyén, ngay A1 thdng J,Lﬁff-m 2024
QUYET PINH

V2 viée thanh 1ip Hai ddng nghi¢m thu & (ai KN&CN cdp co sé niim 2023
HIEU TRUGNG TRUONG PAI HQC SU PHAM

_Can cir Nghi dinh'sé 31/CP ngdy 04 thdng 4 ndam' 1994 cia; Chinh ph vé viée
thénh ldp Dai hoc Thdi Nguyén; :

Cén ciz Thong tw sé6 10/2020/TT-BGDPT ngay 14 thdng 5 ndm 2020 cua Bj
trizémg B¢ Gido duc va Péo tgo ban hanh Quy ché 16 chitc va hoat ddng cita dai hoc
viing va cdc co s¢ gido duc dai hoc :hanh vién;

Can cir Ngh; quyét s6 39/NQ-HDDHTN ngay 19 thdng 11 nam 2021 cua Hgi
déng Dai hoc Thdi Nguyen ban hanh Quy ché 16 chire va hoat dong cua Dai hoc
Thdi Nguvén;

Cén cir Nghi quyét sé JO/NQ-HDT ngay 29 thang 12 ndm 2020 ctia Hoi dong
truong Truong Pai hoc Suw pham ban hanh Quy ché 16 chite va hoat dong cia
Truomg Pai hoc Su pham; Nghj quyét s6 54/NO-HDT ngay 12 thdng 12 ndm 2022 va
Nghi quyét $6 72/NQ-HDT ngay 24'thdng 10 nam 2024 cia Hji dong trieong Truong
Pai hoc Su pham vé vige Stra doi, bo sung mpt s6 diéu ctia Quy ché 16 chirc va hogt
déng cua Truong Dai hoc Sw pham ban hanh kém thea Nghj q’uyél 0 40/NQ-HDT
ngay 29, thang 12 ndm 2020 cua Hoi dong trwong Tricong Pai hoe Siw pham;

Cén, cie Quyét dinh 56 1003/QD-DHSP ngay 19 thdng 5 ndm 2020 cta Hiéu
trieomg Truong Dai hoc S pham vé viée Ban hanh quy dinh vé edng tdc quén Iy Khoa
hoc va Céng nghé ctia Truong Dai hoe Sw pham - Dai hge Thédi Nguyén,

Cén cie Quyét dinh s6 1 666/QD -DHSP ngay 29 thdng 6 ndm 2023 cua Hiéu
trucng Trudng Dai hoc Sw pham vé viée phé duyét a'anh mic va kinh phi thuc hign dé
tai khoa hoc céng nghé cdp co sa ndm 2023; :

Theo dé ngﬂ,t cita Truong phong Phong Khoa hoc t"‘ong nghé-va pr rac qudc té,

" QUYET PINH: i

Pidu 1. Thanh lap Hoi dbng nghigm thu, déoh gid d& @i khoa hgc va cbng nghé
chp co s& mi 56 TNUE-2023-14 “Nghién clru’ thanh plwﬁn hod hoc va hogi tinh sinh

hoc cdy Long mang (Pterospermum ‘heterophyllum) thu la.l Théi Nguyén” do TS. T
Quang Trung, Khoa Sinh hoc 1am chi nhi¢m- dé tai, gdm cAc thanh vién saw: i (uz

]
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Pidu 2.-Hoi ddng cé nhiém vu dénh gi4, nghiém thu két qua, san phim nghién
ofru cia d& tai. H6i ddng tu giai thé sau khi hoan thanh nhiém vy. Sau nghiém thu, Héi
ddng nop két qua danh gi cho Phong Khoa hoc Céng nghé va Hop téc quée té. Tic
gia hoan thién hd so, quyét toan kinh phi thye hién dé ti theo quy dinh hién hanh,

Diéu 3. Trudng phong Phang Khoa hoc Cong nghé va Hop téc quée té, Trudng
cac don vi lién quan, chi nhiém d& tai va céc 6ng (ba) co tén trong Didu 1 chju tréch
nhiém thi hanh Quyét dinh nay./. V

Noi nhin: (2et—

- Nhir Diéu 3 (dé t/h);

- Hiéu trrdng (dé blc);

- Luu: VT, KH-CN&HTQT (07). -

Seanned with
{8 CamScanner”.
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1. Gidi thiéu

Hién nay, 6 nhiém kim logi nang duge coi 1a canh bdo nghiém trong nhét dbi véi hé sinh théi
trén Trai dat. Kim loai nang c6 thé tdn tai trong cdc thanh phin khac nhau ciia méi trudmg do didc
tinh khong phéan hiy ctia né. Théng qua viéc xdm nhdp vao chudi thire &n, kim loai ning 1am téng
thém méi de doa nghlem tr ong d6i véi stre khoe con ngudi va hé sinh théi [1]. Kim loai ning ton
tai trong moi trudng dat cé thé do qua trinh ty nhi€n nhu ndi Iira, x6i mon d4t va phén huy da,
trong khi céc hoat dong ctia con ngudi nhu khai thac khodng san, chdn 14p, luyén kim, san xuft
hang dién ti, sir dung thudc nhudm, san xuit nong nghiép, hoat dong giao thong,... lai 12 nguyén
nhéan giy 6 nhlcm kim loai nang [2], [3]. Cdc phLI’OTIg phap vt ly, héa hoc va sinh hoc da duoc
thue hién & nhiéu quy mé khac nhau nham giam thiéu tinh trang 6 nhiém kim loai ning trong dat
[4], trong d@6 x1t 1y 6 nhiém bang thye v4t (phytoremediation) dugc coi 1a mét trong nhirng
phuong phap xir Iy sinh hoc hiéu qua, tiét kiém va than thién v6i moi trudng, dong thoi ¢6 thé thu
hoi kim loai ndng sau qud trinh xtr ly [5] - [7).

Phytoremediation 1a cong nghé sir dung thye vt dé giai doc hodc loai bo cdc kim loai ning
(Pb, Zn, Cd, Cu, Ni, Hg) trong méi trude dét va nude bj 6 nhiém. Thong qua qua trinh hép thuy,
phan hiy, 6n dinh hoac bay hoi nhd thyc vét, cac chét gy 6 nhiém trong dat hodc nuée c6 thé
duoc loai bo hoac cb dinh dé 1am sach méi tmcmg [8] [9]. Xtrly O nhiém bang thyc vat 1a mot ky
thuat xanh ddy hira hen nhim loai bo & nhiém moi trudng. Trong cong nghé phytoremediation,
cac loai thuc vat ¢6 kha nang chong chju va tich liiy kim loai ning, ddc biét la céc loai “siéu tich
liiy” durge sir dung dé xir 1y dat bj 6 nhidm [10], [1 1] Toan bg cdy hodc cac by phén trén mat dét
sau khi thu hoach déu chira kim loai ning va s& rat nguy hiém cho hé sinh thai néu sinh khéi
khong duge xur 1y ding cach.

Trude tinh trang khing hoang n]nen llf;u hoéa thach ngay cang ting cr‘.tng v6i nhitng van dé lién
quan dén bién ddi khi hau la nhfrng yéu td thiic ddy céc nha nghién ciru tim kiém nhiing nguon
nang luo‘ng méi, trong d6 ngudn ning lugng Smh hoc tir sinh khéi thyc vat chira kim loai ning
thu hat nhiu sy quan tam trong nhiing nim gan déy. Loai sinh khéi nay dugc coi ]a nguén
nguyen liéu ¢6 nhiéu trién vong gop phan gidi quyét khiing hoang trong san xudt nhién liéu sinh
hoc véi céce tiéu chi dap ting nhu cau vé ning luong téi tao. Trude day, k§ thuat xir 1y sinh khéi
dugc 4p dung phd bién théng qua céc phuong phdp giam thé tich nhu nén, i phan [12], cling Vé’l
cdc qua trinh phan huay [IhlBt nhu dét chdy va khi héa [13]. Hién nay, cong nghé xir ly sinh khbi
thue vét da ¢6 nhiing tién bd vuot bac dic biét 1a viée tai ché cac kim loai nang dugc chiét xuét
bang thuc vat Vi vdy, viéc phat trién maot hc thung <1uan ly va st dung sinh khél thl.rc vt da dugce
xem xét @& tranh tinh trang & nhlem thtr cdp bao gom xir Iy nhiét, chiét xuit, tng hop vat lidu
nano.... két hop tao ra céc san pham co gra tri thuong mai [14] - [16]. Bay la qua trmh hoan toan
phu ho'p vai xu thé phét trién kinh té thc gi6i hién nay, hudng t6i mét mo hinh kinh té tuan hoan
bén vimng; tép trung sir dung cac ngudn tai nguyén tai tao dan thay thé nhién ligu hoéa thach de
kiém soat, han ché téi da rac thai vao tuy nhién va 1a yéu tb cot 16i dé chuyén dich sang nén kinh té
sinh hoc tudn hoan [17]. Tuy nhién céc dit liéu tdng quan vé xir 1y sinh khéi thuc vét chita kim
loai ning sau xir 1y & nhidm con rat han ché, do d6 céc thong tin duge thu thip trong nghién ciu
nay dic biét nhén manh dén céc chién luge ddy hira hen dé tai sir dung kim loai ning theo huéng
tiép cn kinh té sinh hoc tudn hoan ciing nhu d& xudt nhiing giai phép khac phuc céc trd ngai khi
trién khai & quy mo cong nghiép.

2. Phuong phip nghién cdu

Téc gia s dung céc dir li¢u duge thu thép tir 73 4n phim xuét ban trong khoang thdi gian tir

nam 1983 dén nam 2023. Mot so tir khéa “phytoremedlatlon” “kinh t& sinh hoe tudn hoan”,
“sinh kh6i”, “kim loai na.ng” “ning lugng sinh hoc”,... dugce sir dung & thu thdp théng tin khéi

quat trude khl loc ra céc thong tin khong lién quan dtra trén tiéu dé, phan tém tit va tir khéa cia
mdi bai viét. Trong khi céc tai liéu lién quan dén cong nghé xir ly 6 nhiém bing thuc vat
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XAC PINH HAM LUQONG KIM LOAI TRONG PAT TRONG VA
TRONG CU NGHE VANG TAI HUYEN CHQ DON, TINH BAC KAN
BANG PHUONG PHAP ICP-MS

Chu Manh Nhuong', Mai Xuéin Truémg, Lwong Thi Thiiy Vin
Truong Dai hoe Sue pham - BH Thai Nguyén

TOM TAT

Trong nhitng néim gin day, Nghé vang (Curcuma longa L.) dang duge ngudi tiéu ding sir dung rét
phd bién dé 1am gia vi, “m§ phadm” chim séc da va lam dugce ligu. Viée xac dinh ham hrong cac
nguyén t6 kim loai, dic biét 13 cdc nguyén t6 doc hai nhur Cu, Pb, Cd, As va Zn ¢6 ¥ nghia quan
trong trong viée danh gi4 murc d6 an toan cia céc san phim duge chiét xuit tir cit Ngh¢ vang. Bing
phuong phap ICP-MS, nghién ciu dé xic dinh duge ham lugng tong s6 ctia 24 nguyén 10 kim loai
frong c4c mau dat va mau cit Nghé vang thu thip tai céc vi tri tuong tmg ctia 6 xa thude huyén Chg
Pén, tinh Bic Kan. Dét trong Nghé tai céc xd nghién ciru ¢6 nguy co 6 nhiém Cd, Cr, Zn va Cu;
chwa cé déu hiéu & nhi®m Pb va As, Ham luong Cd & ca 6 mAu ci Nghé vang déu vugt quy chuén
cho phép ciia Viét Nam tir 2,33 dén 3,53 ldn; vurgt chudn cia WHO tir 7,8 dén 11,8 lan. Ham
lrgng Zn trong cii cling vurgt quy chuin cho phép ciia WHO. Theo quy chudn nay, him lugng As
va Pb trong cic miu cii Nghé déu ndm trong ngudng an toan. Mbi quan hé tuyén tinh gifta ham
legng kim loai trong dét trong va trong cii khong c6  nghia thong ke, do d6 Nghé vang Ia loai
thyre vét khong co kha ndng tich liy cao kim loai trong ci.

Tir khéa: Nghé vang; ICP-MS; Cu; Pb; Cd; As; Zn; Cr

Ngay nhdn bai: 28/10/2020; Ngdy hodn thi¢n: 27/11/2020; Ngay ddng: 30/11/2020

DETERMINATION OF METALLIC ELEMENTS IN SOIL AND TURMERIC
IN CHO DON DISTRICT, BAC KAN PROVINCE BY ICP-MS METHOD

Chu Manh Nhuong', Mai Xuan Truong, Luong Thi Thuy Van
TNU - University of Education

ABSTRACT

Turmeric (Curcuma longa L.) has been used widely as a condiment, medicine, and skincare
product for the last few years. Determination of the content of metallic elements in soil and
turmeric, especially toxic ones such as Cu, Pb, Cd, As, Zn is essential in assessing the safety of
products derived from this plant. Concentrations of 24 metal elements in soil samples and turmeric
samples collected at respective locations in six communes in Cho Don district, Bac Kan province
were determined by ICP-MS. Turmeric-growing soils in the studied communes were at risk of
pollution of Cd, Cr, Zn, Cu, and there was no sign of Pb and As pollution. The content of Cd in six
turmeric samples exceeded national standards from 2.33 to 3.53 times and surpassed the WHO
standards on food by 7.8 to 11.8 times. The concentration of zinc which was measured in turmeric
samples also exceeded the international standard. According to this regulation, the concentrations
of As and Pb in the turmeric samples were in the safe threshold. The correlation between the metal
contents in soil samples and turmeric samples is not statistically significant, so turmeric is a plant
species with no high ability to accumulate metal.

Keywords: Turmeric; ICP-MS; Cu; Pb; Cd; As; Zn; Cr
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Chu Manh Nhwong va Dig

Tap chi KHOA HOC & CONG NGHE PHTN

225(14): 70 - 79

1. Gi6i thiéu

Ngh¢ vang (Curcuma longa L.) 1a lodi cdy
thén thao dugc sir dung phd bién & Viét Nam
nhu mét loai duge liéu va gia vi. Tinh bot
nghé co6 tdc dung ngin ngira ung thw, gitp
kiém sodt bénh tiéu dudng, bénh da day, ting
cudng kha nang mién dich cho co thé va ding
dé 1am dep,...[1]. V6i loi thé vé& khi hau, thd
nhudng pht hop, cdy Nghé dugc tréng; nhiéu
& céc dia phuong cua tinh Bic Kan nhu Chg
Pén, Bach Théng, Na Ri, Pic Nam, Ba Bé,...
Nghé vang dugc coi nhu “cti vang” vi dd gitp
nhiéu ho nong dan thoat nghéo. Tuy nhién, vé
géc dd an toan thuc pham va sic khée con
ngudi, nguyén liéu ban ddu sau khi thu hoach
chura thye sy duge quan tdm, déc biét véi cdy
Nghé dugc tréng tai nhitng khu vuc ¢é cac
mo khai thac khodng san.

Véi mue dich dam bao an toan cho sirc khoe
ngudi tiéu ding va tao uy tin cho san phim
ctia ngudi san xudt, nghién ciu di xéc dinh
duge ham lugng téng sb cia 24 kim loai
trong mau dit va miu ci Nghé vang tuong
ing tai 6 xd ciia huyén Chg Don (Phuong
Vién, R4 Ban, Dong Vién, Phong Huan, Bing
Lang va Ngoc Phai) bé‘ing phuong phap phd
khéi plasma cam tmg (ICP-MS). Day la
phuong phap phan tich hién dai, véi dé tin
cdy cao, ¢d thé xac dinh déng thoi ham lugng
vét, sidu vét cic kim loai trong dit va trong
thue vat [2]. Nghién ctru cling tdp trung so

sanh ham lugng cua cac kim loai ning trong
dit va trong ci tham chiéu theo céc quy
chuidn QCVN 03-MT:2015/BTNMT, QCVN
8-2:2011/BYT va quy chuin ctia WHO 2007
[3]; ddng thoi x4c dinh méi twong quan giira
ham lugng kim loai trong dt tréng v6i ham
Iwgng kim loai tich ity trong cii Nghé vang.

2. Phuong phap nghién ciru

2.1. Thiét bi

Phén hily chuyén héa cic miu dat trong va
mau ci Nghé vang vé dang dung dich bang hé
bom ph4 mu (gom bao thép va cbc tefon).
Phan tich ham luong tdng s cia 24 kim loai
trén may ICP-MS Nexion 300Q cua Trung
tdm Phén tich S& Tai nguyén va Méi truong
tinh Théi Nguyén.

2.2. Héa chiit

Céc dung dich chuin don nguyén t6 nong do
1000 mg/L, HNOs 65%, HCl 36%, HF 40%,
H20» 30% ciia hing Mecrk. Cac dung dich déu
duoc pha ché bing nude cit siéu tinh Ihiét.

2.3. Méu phin tich

Miu dét va miu ci Nghé ving duoc ldy
twong ng tai cling mdt vi trf vao thoi diém
12 thang sau khi trong (thu hoach) tai 6 x&
cta huyén Chg Ddn, tinh Bic Kan.

Mau dat duge 1dy & do sdu tAng canh téc tir 10 -
30 cm, sau dé cho vao tii nilon sach c6 mép, ky
hi¢u mau va dua vé phong thi nghi¢m.

Bing 1. Thoi gian, dia diém Idy mdu dét tréng va méau cui Nghé vang

Xi Thoi gian liy mdu  Dia chi liy miu Toa dé
o5 s s 22°10'11"B
Phuong Vién 31/3/2019 Thén Na Lan 105°34'44"D)
— P 22°11'16"B
Ri Ban 31/3/2019 Thén Na Ca 105°40'12"D
" - R 22°08'34"B
Déng Vién 31/3/2019 Thén Lang Sen 105°39'50°D)
Phong Huén 31/3/2019 Thén Na Tic ?320;31‘739
Bing Ling 31/3/2019 Khu vure gin mo quiang chi kém :IZ; 62(3) 63“11.952?{)
¥ =] ' "
Nigoc Phii 31/3/2019 Thén Ban Cuén - Khu v gin mé quing st f{z} 61% 41,3 4]35

http: /st tnu.edu.vn; Email: jst@inu.edu.vn

g |



TNU Journal of Science and Technology 229(06): 247 - 258

PHYTOREMEDIATION FOR LEAD-CONTAMINATED SOIL
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Lead-contaminated soil poses a serious concern for agricultural
production, food safety, and human health due to its detrimental effects
and widespread accumulation in food chains. Phytoextraction, the
extraction of pollutants using plants, is a technology that has been
researched and applied to extract or remove lead from polluted sites. This
method is evaluated as an effective, environmentally friendly, and cost-
effective technological solution. Based on a comprehensive review of
information and data spanning several years, this article aims to explore
and analyze various strategies for overcoming the limitations of
conventional methods that rely on hyperaccumulating plants to uptake and
accumulate metals without intervening in the substrate or the plants
themselves. These strategies include combining plant-assisted approaches
with chelates, integrating plant-assisted methods with microorganisms or
mycorrhizal fungi, and merging plant-based technology with genetic
engineering to shorten treatment time, increase absorption and
accumulation of Pb in plant parts. Although many factors still need to be
improved in terms of principles and treatment techniques, initial results
have affirmed that this is a completely effective and feasible method for
treating lead-contaminated areas, aligning with the frend of applying green
technologies to environmental protection.
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Lwong Thi Thiay Vén®, Hoang Thi Chanh, Cao Thi Phwong Thio
Trucng Dai hpe Su pham - PH Thdi Nguyén

THONG TIN BAI BAO

TOM TAT

Ngay nhin bai:  08/4/2024
Ngay hoan thién: 31/5/2024
Ngay dang: 31/5/2024

TU KHOA
Phytoextraction
Hip thy

Tich tu

Chi

Cong nghé gene

Tach chiét chat 6 nhiém bang thyc vat (phytoextraction) 14 cong ngh¢ da
va dang dugc quan tim nghién ciru, ing dung @& chiét xuét hodc loai bd
Pb khéi méi trudng 6 nhiém. Phuong phap nay duoc danh gia 1a mot giai
phép céng nghé hiéu qua, than thién véi mai trudng va chi phi thép Dura
trén cac thong tin va s liéu dé duge cng bd trong nhiéu ndm, bai viét nay
nhim tdng hop va phén tich cic cch tlép can khéc nhau nhim giam thiéu
nhitng han ché ctia phuong phap tach chi iét thye vt tu nhién (khong c6 s
can thiép vao chat nén cung nhu cong cu xir Iy) nhu téch chiét thue vat két
hgsp véi chelate; tach chiét thuc vét két hop véi vi khuan hoc ndm ré; tach
chlct thyue vat két hop véi cong nghé gen nhim rit ngén thai gian xir 1y,

% cucmg hﬁp thy va tich Ity Pb trong cic by phim cia cdy. Mic di con
nhiéu yeu t5 can hoén thién v& mit nguyén ]y va ki thuét xir ly nhung
nhitg két qua bude diu da khing dinh day 1a phucmg phép hoan toan hiéu
qua, phit hop va kha thi dé xir 1y nhimg vung d4t 6 nhiém chi theo xu
huéng img dung cong nghé xanh bao vé mdi trudng,
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1. Introduction

The current state of heavy metal pollution in soil is regarded as a major ecological threat to the
planet. Due to its great potential for toxicity, lead (Pb) is the second most dangerous heavy metal
on the ATSDR's (The Agency for Toxic Substances and Disease Registry) list of priority toxic
chemicals [1]. Small amounts of Pb are released into the environment through natural processes,
including rock weathering, volcanic activity, and radioactive decay. Anthropogenic Pb emissions
from mining, smelting, and metal processing activities, as well as Pb-containing product usage and
recycling, have significantly increased the Pb content released into the environment. This poses a
major risk to ecosystems and public health [2]. Therefore, it is essential to implement sustainable
and effective management strategies for polluted areas.

Lead is harmful to animals, plants, and microbes in the environment, but its effects are mostly
confined to places that are heavily contaminated [3]. Several ways lead can enter the body, such as
through food, water, direct inhalation of Pb-containing dust in the air, etc. [4]. Numerous negative
consequences on bodily functions, including the neurological system, blood, kidneys, and
reproductive organs, have been linked to lead exposure. Many physiological dysfunctions are
brought on by lead, including decreased 1Q in youngsters, memory loss, peripheral neuropathy,
anemia, decreased vitamin D metabolism, bone diseases, and renal dysfunction [5]. Globally, 600
mg.kg-1 is the suggested regulatory limit for lead in agricultural soil [6], whereas Vietnam's
National Technical Regulation on Soil Quality (QCVN 03:2023/MONRE) sets a maximum Pb
level of 200 mg/kg [7]. However, due to the non-biodegradable and non-thermal decomposition
properties of Pb ions, they are extremely persistent in the environment. Even at low quantities in
soil and water, Pb can upset the delicate balance of the ecosystem. Due to this feature, lead (Pb)
builds up in organisms and is subsequently taken up directly via food chains, posing a major health
risk to humans [8], [9].

Surface complexed, exchangeable, dissolved, and precipitated forms of lead can all be found in soil.
Because lead is soluble and mobile, its chemical form determines how much lead is present in soil [10],
[11]. Certain research indicates that plants’ uptake of lead is more closely associated with free lead in
soil porewater than with other types of lead [12], [13]. Most of the dissolved Pb species that reach the
soil from different pollution sources are absorbed by colloidal particles in the soil, such as clay minerals,
Fe and Al oxides/hydroxides, and organic materials [14], [15]. Among the routes by which lead is
adsorbed include adsorption on the surface-active sites of mineral and organic colloids, precipitation
processes, surface co-precipitation, and diffusion into particle pores [16]. Pb is frequently more highly
adsorbed in soil components along with Cu than other heavy elements like Cd, Ni, and Zn, meaning
that plants may only use a tiny amount of the absorbed Pb [17].

In an effort to purge contaminated ecosystems, a variety of biological, physical, and chemical
techniques have been used to detoxify heavy metals [18]. However, because of their high cost, potential
to alter soil qualities, and harm to soil microbes, chemical and physical procedures are frequently less
common than biological methods. It is important that products derived from such methods may lead to
secondary contamination. Because of their high removal efficiency of heavy metals and minimal
adverse effects on the environment, biological methods of treating heavy metal contamination are
therefore regarded as a green, economical, and environmentally friendly alternative. Among these
methods is phytoremediation. This method relies on plants’ capacity to reduce or neutralise the negative
impacts of pollutants [19], [20]. By directly employing plants and related soil microbes in an on-site
treatment process, phytoremediation technology essentially refers to green cleaning technology that
eliminates, detoxifies, and immobilises both organic and inorganic substances in the environment
(including soil, sediment, mud, surface water and groundwater, etc.). This technique encompasses
fundamental procedures including the extraction of pollutants by plants (phytoextraction or
phytoaccumulation), the immobilization of pollutants by plants (phytostabilization), and the
volatilization of pollutants by plants (phytovolatilization) [21], [22].
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language, considered a factor that creates qualitative change in teaching
activity. This model achieves dual goals, both creating interest in learning
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Project-based learning
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and improving the quality of subject learning. It also contributes to the
development of foreign language skills. To teach CLIL effectively, it is
necessary to apply appropriate teaching methods, including project-based
teaching. Through theoretical research methods, experimental methods and
mathematical statistics, this article focuses on providing the procedure of
applying project-based teaching in organizing CLIL teaching activity as
well as discussing preliminary results through analyzing a case study
implemented in the subject of “Natural science” for grade 6. Through initial
experimental results, it has been confirmed that teaching integrated content
and language with the application of project-based teaching is more
effective than traditional teaching in improving cognitive ability of natural
sciences and vocabulary receptive ability.
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ngif da thu hit sy quan tdm caa nhiéu nha nghién ciru trén thé gidi trong d6
¢6 Viét Nam, Mb hinh day hoc tich hop néi dung va ngén ngi chu trong

Ngiy diing:  30/4/2024 vao viéc giang day ndi dung chuyén nganh théng qua phuong tién truyén

TU KHOA

Day hgc tich hgp ndi dung va
ngdn ngir

Day hoc theo du an

Dur én hoc tép

Moén Khoa hoc tir nhién
Nang cao hiéu qua

dat 12 mdt ngoai ngit hodc mét ngdn ngir thir hai dwge xem 1a mét nhéan t6
tao sy thay dbi vé chat trong day hoc. Mé hinh nay dat dugc muc tiéu kép,
vira tao dwgc himng thi hoc tdp va ning cao chit lugng hoc tip by mdn ddng
thori gop phén phét trién dugc kha ndng ngoai ngit. Dé day hoc theo mo
hinh tich hop néi dung va ngdn ngir co hiéu qua can dp dung cac phuong
phép day hoc phli hop, trong d6 ¢6 day hoe theo dir an. Théng qua phuong
phép nghién ciru Ii thuyét, phuong phap thuc nghiém va théng ké toén hoc,
bai béo tap trung dua ra quy trinh vin dung day hoc du 4n trong t6 chire day
hoc tich hop néi dung va ngbn ngif ciing nhu ban luin két qua buée dau
théng qua phén tich mdt vi dy da thue hién trong chwong trinh mén khoa
hoc tu nhién 6. Qua két qua thye nghiém budc dau da khing dinh trong day
hoc tich hop ndi dung va ngdn ngir thi day hoc cé van dung day hoc theo dy
&n 14 c6 hiéu qua hon so véi day hoc truyén théng trong viéc ning cao kha
niing nhan thirc khoa hoc ty nhién va kha ning tiép nhan tir vyng.
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1. Giéi thiéu

Thudt ngtt “Hoc tdp tich hop ndi dung va ngon ngli” da tré thanh “tir khéa — keyword™ quan
trong trong gido duc thé ki 21. Trong thdi gian qua, day hoc theo hudng tich hgp ND&NN di
phat trién manh mé trén khip chiu Au trong nhiéu moi tru“émg gtao duc khéc nhau va da tao ra
bbi canh nghién ciru s6i dong [1]. Pay 1a qua trinh hoe tdp cdc mén hoc cu thé (khéng phai mén
ngoal ngi) théng qua ngdn ngir thir hai [2]. Bc’mg céch nay ngudi hoc s& hing thu, vira tich cuc
tlep thu dugc tri thic khoa hoc ctia mén hoc doug thoi phat trién duoce nang luc ngoai ngit. Theo
xu thé hién nay, viéc day va hoc cdc mén khoa hoc tich hop vai t1eng Anbh s& thuc hién dugc muc
tiéu kép, do 1a vira tang cudng nang luc sir dung tiéng Anh cua gido vién (GV) va hoc sinh (HS),
vua dong thoi dat dugc muc ti€u cua chuong tr mh mon hoc day hoc phat trién phim chét va nﬁng
lye HS. Viée tang cudng tu duy bang hai thir tiéng (tiéng me dé va tiéng Anh) gitp HS c6 the ap
dung kién thirc bo mon (chﬁng han nhu toan hay khoa hoc tu nhién) véo hién thuc cudce song aé
tim cach giai quyet van d& [3]. Theo huong nay ciing chinh la thuc hién Pé an “Day va hoc
ngoai ngit trong hé théng gido duc quic dan glal doan 2017 — 2025” cia Thu tuéng Chinh phu
[4]. Nhiéu cong trinh nghién ciru trong thoi gian qua da chi r6, day hoc theo du an (DHTDA)
hudéng ngudi hoc dén viéc chi dong chiém linh kién thirc va hinh thanh nhiing Ki nang, nhiing
ning luc cin thiét thong qua qua trinh hoat déng tich cye tim hiéu, giai quyét nhitng van dé do
GV hoidc GV cung HS dua ra, tir d6 ¢é nhidu diém thudn loi trong t6 chirc day hoc tich hop
ND&NN. Vin dung phuong phap nay trong day té chic day hoc tich hgp ND&NN mén khoa
hoc tu nhién lop 6 s& gil'lp cho HS tich cyc chi d@ng dat duge muc tiéu hoc tap.

Trong chuong trinh gido duc phd thong, mon Khoa hoc tiw nhién (KHTN) 1a mén hoc bit
bude, dm twong nghién cru cia KHTN la cde su vét, hién tucrng,, qua trinh, céc thude tinh co ban
vé s tdn tai, van dong ctia thé gi6i tu nhién gan giii véi cude song HS [5]. Pé tao duge himg thi
cling nhu sy tich cuc chi dong cia HS trong tham gia cdc hoat dong hoc tdp cling nhu mong
muén goép phén nang cao kha nang ngoai ngir cho HS rat can sy tdc ddng cua céc nha sw pham.
Trong thuc 1é nghién ciru va thir nghiém chung toi thay rang viée td chirc cho HS cac hoat dong
hoc tap tich hop ndi dung va ngdén ngir (ND&NN) ma cu thé 12 mén KHTN va tiéng Anh c6
nhiéu loi thé dem lai hiéu qua nhét dinh trong bbi canh ddi méi loan dién gido duc Viét Nam
trong giai doan hién nay [6]. Tuy nhién, do nhléu yéu td, viéc trién khai day hoc tich hop
ND&NN trong cdc co so gido duc cia Viét Nam van con gip nhiéu thach thirc va chua thé phat
huy hét hi¢u qua nhu mong doi vi nhiéu ly do: chinh sdch, méi trudng gu’lo duc va quan trong
nhat 1a ngudn nhén lyc [7]. Dé day hoc theo mé hinh nay cé hiéu qua cin 4p dung céc phuong
phap day hoc phu hop, trong d6 c6 day hoc du dn hay day hoc theo du dn 1& mét phuong phap
day hoc dem lai nhiéu y nghia. DHTDA c¢6 vai trd quan trong trong day hoc néi chung [8]-[10]
va day hoc mén KHTN [11] néi riéng. Tuy nhién viéc van dung nhitng uu diém cia DHTDA
trong day hoc tich hgp ND&NN trong day hoc KHTN 6 chwa duge nghién ciru. Vi vdy, trong
gidi han bai bdo nhém téc gia tap trung duwa ra quy trinh van dung day hoc dy 4n trong té chirc
day hoc theo md hinh tich hop ND&NN ciing nhu ban ludn két qui bude dau théng qua phén tich
mét vi du da thuc hién trong chuong trinh mén khoa hoc ty nhién 6 & trudong THCS.

2. Phwong phap nghién ciru

Trong bai nghién ciu, tac gia sir dung ca phuong phdp nghién ctru 1y thuyét, phuong phép
thue ugluem phuong phép théng ké todn hoc

Ddi voi phuong phap nghién ctu phat trién 1y thuyet nghién ctru dya trén cac co s& 1y ludn vé
day hoc tich hgp ND&NN; DHTDA dé phén tich, tng hop cdc khéi ni¢m ¢6 lién quan dén
nghién ctru, nhu khai niém, dic diém, quy trinh cia DHTDA; khéi niém va vai trd cta day hoc
tich hgp ND&NN véi yéu cau doi méi ciia chuong trinh mén KHTN 2018.

V6i phuong phép thue nghiém: D& buée dau kiém chimg anh huéng ciing nhu tinh kha thi
cua viéc van dung DHTDA véi viéc day hoc tich hgp ND&NN trong day hoc chi dé “Té bao™
mén Khoa hoc tw nhién 6. Nhém tac gia da tién hanh thiét ké ké hoach bai day v4n dung DHTDA
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Basing on characteristics of wastewater quality after biogas process in
pig farmings, two aquatic plant species had been selected for study in
constructed wetland treatmenting piggery wastewater. An experiment
was conducted to evaluate the tolerance of Cyperus alternifolius and
Typha orientalis to COD, NHs" and pH in different levels via
monitoring plant growth. The results indicated that two selected plants
can resist to pH of 5 - 9, NH;* from 50 - 250 mg/L and tolerate to
COD up to 1000 mg/L. The average removal efficience of the TSS,
COD, NHs-N, T-N of Cyperus alternifolius was 85.9%, 76.8%,
76.8%, 66.8%, respectively while the result by Typha orientalis was
85.4%, 66.5%, 61.5%, 52.0%, respectively. The water quality after
treatment met the Vietnamese standards for livestock wastewater
(QCVNG62/2016-BTNMT, column B), and besides, Cyperus
alternifolius performed the higher ability to removal the nutrients and
organic matter thanks to its optimal resistance level and treatment
efficiency.

KHA NANG CHONG CHIU, HIEU QUA XU LY CHAT O NHIEM
TRONG NUOC THAI CHAN NUOI SAU BIOGAS

CUA THUY TRUC (Cyperus alternifolius) VA CO NEN (Typha orientalis)
Liwong Thi Thiy Van'", Bii Thi Kim Anh?, Chu Manh Nhwong'", Pham Thwong Giang'

1 Triromg Pai hoe S pham - DH Thdi Nguyén
2Vign Cong nghé moi trueng - Vign Han lam Khoa hoc va Cong nghé Viét Nam

THONG TIN BAI BAO

TOM TAT

Ngay nhin bai: 19/4/2021
Ngay hoan thién: 22/5/2021
Ngay ding: 24/5/2021

TU KHOA

Thiy trac
Co nén
COD

NH¢

pH

TSS, T-N
Choéng chiu
Sau biogas

Tir thuc trang chat lrong nude thai sau biogas tai cac trang trai chin
nudi lgn, nghién ctru dé lua chon hai loai thuc vat thuy sinh dé xir 1y
nude thai theo dinh huéng nghién eiru g dung cong nghé bii loc
trdng céy nhin tao. Thi nghiém dugc thiét ké nhim ddnh gid kha
ning chéng chiu COD, NH;' va pH cia Thiy tric (Cyperus
alternifolius) va Co nén (Typha orientalis) thong qua kha ning smh
trudng & cac ndng d6 khac nhau. Ca hai loai thye vat cho sinh khéi
én dinh trong dai pH tir 5 dén 9, ndng d6 COD dén 1000 mg/L va
ndng dd NH,;" tir 50 dén 250 mg/L. Hiéu sudt xir ly TSS (Total
Suspended Solids — Téng chét rin lo limg), COD (Chemical
Oxygen Demand — Nhu cdu oxy héa hoc), NHy", T-N (Total Nitrogen
— Tong nito) ciia Thiy tric twong (ng la 85,9%, 76, 8%, 76,8%,
66,8% va Co nén 12 85,4%, 66,5%, 61,5%, 52,0%. Chét hrong mrdc
thai sau xir 1y déu dat quy chudn cho phép dél v&i nuée thai chin
nuéi (QCVNG62-MT:2016/BTNMT, c6t B). Tuy nhién, Thiy tric co
iru thé hon nhor kha ning chéng chiju t6i wu, hiéu qua xir 1y va thdi
gian xtt Iy cac chét 6 nhiém ctia loai thuc vét nay.
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1. Gi6i thiéu

Linh vuc chin nudi dugc coi 1a thé manh ctia nganh néng nghiép Viét Nam. Nhleu trang trai
voi quy m6 1on da mang lai c:ong dn viéc lam va thu lgi nhuén cao cho ngu'm san xuét. Mic di
duoc ddu tu hé théng xir 1y chét thai, trong d6 c6 ham biogas (vira xir ly chat thai, vira thu hdi
nhién liéu khi sinh phyc vu san xudt va sinh hoat) « chiém 31,79% trong céc trang trai chan nudi
trén ca nudce [1] nhung chét luong nude sau xir Iy van chua dat yéu ciu xa thai. Him lugng COD,
T-N, T-P (Total Phosphorus — Tong photpho) va lugng coliform trong nude thai vin vuot qua
quy chuin QCVN 62-MT:2016/BTNMT.

Cong nghé xir Iy nuée thai chian nudi bing thuc vat thily sinh 12 bién phap don gian va dé thyuc
hién, duge xem nhur giai phép hitu hiéu va an toan trong xir 1y & nhiém méi trudng nudce, tao ra
hé sinh vat hip thu cac chaI dinh dudng con lai trong nude thai da xi Iy trude dé bing cac bién
phap héa 1y [2], [3]. Nhiéu nghién ciru da duge thyuc hién & Viét Nam, cong trinh ctia Trin Vin
Tua va cong su (2010) st dung 4 loai thuc vét thiy sinh 12 Béo tay, Rau muong, Ngﬁ trau, Cai
xoong dé xir Iy nwée phu dudng [4], [5]... C4c nghién ctru déu cho ring, cong nghé sinh thai str
dung thuc vat thuy smh ¢6 nhieu o diém nhu than thién véi mai trudmg, chi phi thip, d& dang
vén hanh va hiéu suat xir Iy cao dbi véi nude thai chan nubi [6], [7]. Trong nghién clru mang tinh
hé théng nay, xuét phét tir chit Iuorng moi trudng nude thai chan nudi lon sau biogas tai huyen
Chuong My, Ha N¢i, kha nang chéng chiu ctia Thiy triic (Cyperus alternifolius) va Cé nén
(Typha orientalis) dwge danh gia thong qua khé nang sinh trm!mg clia cdy, dong thai tién hanh so
sanh hi¢u qua xir Iy cdc chit 6 nhiém dé tim ra loai thyc vét t6i wu trong xir Iy nudc thai.

2. Phuong phap nghién ciu
2.1. Déi twong nghién ciru

Hinh 1 md ta loai Thuy tric (Cyperus alternifolius) dugce thu tai cac thiy vure thuge x6m Trai,
xi Tét Pang, huyén Chuong My, Ha Noi va Co nén (Zypha orientalis) duge thu tai x3 Gia Hung,
huyén Gia Vlén, tinh th Binh (hinh 2).

Hinh 1. Thuy triie (Cyperus alternifolius) Hinh 2. C6 nén (Typha orientalis)

Thay trae 1a thyc vat ban can nén phét trién rat t6t trong méi trudng nude ngap ting qua ré,
thich nghl dugce trong nhiéu didu kién dit, nuéc va khi hdu khac nhau. Cﬁy ua sgng & ven bo
nurée, noi dat 4m. RE cdy Thuy tric c6 dang chum va ¢6 kha nang sinh 1é méi trong moi trudng
ngap nué‘c nén c6 kha ning hip thy tét céc chét lo ling trong nude thai can xur 1y [8).

Co nén la cay song 1au nam, c¢6 tbc do sinh trudng nhanh, thxch nghi trong diéu kién méi
trudng thay dbi, sinh truong va ra hoa quanh nam C6 nén phat tnen thich hop nhit trong dieu
kién du 4nh séng, tuy nhién trong bong rim cdy van ton tai. Ca nén cé thé séng d& dang & nhiéu
diéu kién mai truong, khi hau, thd nhudng khac nhau, thim chi cic ving dim iy ven séng hay
mbi trudng c6 nhiéu dit mum Iai 1a noi thich hop cho céy phat trién tdt [8].
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With the aim of turning waste into useful products and minimizing
environmental pollution, using Black Soldier Fly (Hermetia illucens)
larvae to treat organic waste into fertilizer carried out in Son Duong
district, Tuyen Quang province is a feasible solution. The experiment was
arranged with five formulas corresponding to five types of untreated
organic waste. The volume and quality of the obtained product depend on
the type of waste being treated. Larvae reared on vegetable, tuber, fruit and
bean residues have a larger mass, protein, lipid, calcium and energy content
than larvae fed with cassava residue and dung of buffaloes, cows, chickens
and ducks. In contrast, the volume of organic fertilizer obtained from
eating manure of buffaloes, cows and chickens was higher than the
remaining materials. On the background of cassava residue, larvae have the
smallest weight and are the poorest in nutrients. Organic fertilizer pellets
from Black Soldier Flies contain all the essential nutrients for plants such
as N, humus, POs and K-O. However, in order to ensure Vietnam's
standards on the quality of organic fertilizers for plants, raw materials after
treatment from vegetables, tubers, fruits, bean residues, and cassava
residues need to be properly supplemented with nutrients.

SU DUNG AU TRUNG RUOI LINH DEN (Hermetia illucens)
XU LY CHAT THAI HU'U CO THANH PHAN BON CHO CAY TRONG

Lwong Thi Thiiy Vin'", Hoang Viin Kién? Pham Thj Hdng Ta', Hoang Thanh Tim'
Ty wong Dai hoc Sie pfwm DH Thdai Nguyén
*Tyuong Trung hoc phé thong ATK Tan Trdo, Fuyén Son Dirong, tinh Tuyén Quang
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Negay dang: 13/6/2023
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Rubi linh den
Chét thai hiru co
Au trung

Phén bén

Tuyén Quang

Vi myc tiéu bién réc thai thanh san pham c6 ich, dong thoi giam thiéu 6
nhiém méi trudmg, viéc sir dung au tring Rudi linh den (Hermetia
illucens) xir 1y chit thai hitu co thanh phén bon duoge thue hién tai huyén
Son Duong, tinh Tuyen Quang la giai phap hoan toan kha thi. Thi u.gh]ém
duge b tri véi 5 cong thire twong (mg véi 5 IoaJ chét thai hitu co can xir
Iy; véi cac didu kién van hanh t8i wu vé mét d6 du tring, ty 1€ cho an, ché
d6 cho &n, moi trudmg thugn loi cho sinh tréng, phat trién ctia Rudi linh
den. Khéi lrong va chét hrong san phdm thu dwgc tity thude vao loai chét
thai duoc xir Iy. Au tring nudi nhér chét thai 1a rau, ci, qua va b ddu co
khéi lugng 16n hon, c6 ham hrong protein, lipid, canxi va giau nang lugng
hon 4u tring #n bd sén va phan triu, bd, ga, vit. Ngugc lai, khéi h.rcmg
phén hifu co thu duqc do an phén Irﬁu, b, ga vit nhiu hon céc nguycn
lidu con lai. Trén nén chét thai b sin, 4u tring ¢6 khéi lugng nho nhit va
nghéo dinh dudng nhét. Phan hitu co ép vién tir Rudi linh den ¢6 chira day
du céc thanh phin dinh dudng thiét yéu cho cdy trong ner N mun, P20s
va Kz0. Tuy nhién, dé dam béo quy chudn Viét Nam vé chét luong phan
bén hiru co cho cdy trong, nguyén lidu sau khi xir Iy tir rau, ci, qua, ba
déu, ba séin cin dugc bd sung dinh dudng hop 1.
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1. Gidi thiéu

Viéc nghién ciru va tim ra glél phap dé “bién chat thai thanh tai nguyen * dang ngay céng nhén
duge sy quan tdm cua nhidu quéc gxa trén thé gidi nhim img phé véi nhiing thach thire cia bién
dbi khi hau va dén sb ngdy c&ng gia téng. Xir ly chét thai hitu co bﬁng Rubi linh den gop pha.n
thuc hién mé hinh kinh té tudn hoan, bién rdc thai thanh nhirng ngudn nguyén liéu cé ich, gidm
chi phi xt 1y chit thai, giam thiéu 6 nhiém moi nm:mg [1].

Rudi linh den thudc ho Stratiomyidae, cé ngudn gde tir cac ving nhiét di, cin nhiét dGi va 6n
ddi cta chdu M§ [2]. Trong nhiing ndm qua, di cé nhiéu tng dung Rudi linh den (Hermetia
illucens) trong linh vyc nong nghi€p va xir ly 6 nhiém méi trudong. Au tring Rudi linh den dugc
sir dung trong cdc trang trai nham xur ly chit thai nhwr phén lgn, phan bo va phén gia cim trong
cac ving khi hau c6 thé duy tri Rudi linh den quanh nam. Au tring Rudi linh den khong chi ¢6
kha ning 1am giam sinh khdi chat thai ma con cé thé khwr khoang 85% nitrogen va 75%
phosphorus trong phén Ign, 30-35% nitrogen va 61-70% phosphorus trong phan bd [3]. Nhiéu
nghién ciru chi ra rang, Rudi linh den ciing c6 kha ning tiéu héa céc chét thai khdc nhu phan hiru
co trong chit thai rén dé thi, bun xit [y nuéc thai va chat thai ché bién ca [4]. Lalander va cong sy
(2019) két lugn ring, 4u triing Rudi linh den c6 thé thich nghi véi nhiéu loai chét thai hitu co nhu
chat thai 16 md, phéan ngudi, chat thai thye pham trong d6 hdn hop trai cdy, rau va chat thai 15
mé duge xir Iy tot hon [S] Bén canh d6, Rudi linh den ciing déng vai trd quan trong trong viéc
thay ddi hé vi sinh vat ¢6 trong chat thai khi lam phan trén va cung lam giam cac vi khuan 0 hai
nhu E. coli va Salmonella enterica bang cach tiét ra cac ‘hop chit diét khudn c6 hai [6]. Au tring
Rudi linh den c6 thé lam giam thé tich, khéi luong chét thai hiu co tlong mot thai gian ngan,
lwong khi doc sinh ra giam, it gdy ra nhimng anh huéng khéng tdt ddi vdi strc khée con ngudi.
Day duoc coi 1a bién phap quan ly chét thai rin quan trong va ben vitng [7], [8].

Nh¢ kha ndng phan huy chit hitu co hoan hao, du trung Rudi linh den con la nguon thirc dn
giau dinh dudng cho gia cdm va ¢4, hodc két hop dé san xudt cdc san phim thay thé bot c4, diu
cd; cac ngl}én chit béo va protein théng thuomg [9]. Nghién ciru ctia Cummins va cong sy (2017)
da thay thé bt c4 truyén théng bang 25% 4u tring Rudi linh den [10]. M{t tinh naing tha vj khdc
do6 1a phan du trung Rudi linh den dugc xem nhu mét loai phén hitu co giau dinh dudng va loi
khun, c6 thé ding dé bén bd sung cho cdy trong hoic cai tao dat [11].

Huyén Son Duwong, tinh Tuyen Quang Ia dia phuong c6 nhic éu co s& 1am nghe truyén thong
nhu lam biin, mién, d4u, san xuit tinh bdt sin; nhiéu trang trai chan nudi ‘trdu bo, Ign, ga véi quy
mo 16n, vi vay luqng chit thal hitu co hang ngdy tai cdc co s& nay 1a rit 16n, gdy 6 nhiém moi
trudng, anh hudng dén cude song clia ngudi déan trong ving [12]. Bén canh dé, ngudi dan phan
16n chua c6 y thire thu gom, phén loai réac théi, it quan tdm dén hiéu qua cic loai rdc thai hitu co
co kha ning tai sir dung. Xuat phat tir thuc trang trén, két hop véi nhiing ddc diém uu viét cia
Rudi linh den, do d6 nghién ctru: “Str dung 4u tring Rudi linh den (Hermetia illucens) xit 1y chét
thai thanh phdn bén hitu co™ duge coi nhu mét gidi phap hi¢u qua, tiét kiém chi phi, d& thyuc hién
nham g6p phan khic phuc thye trang 6 nhidm méi trurdng tai dia phuong, ddng thoi tao ra cic sin
pham c6 gid trj kinh té phuc vu san xuit néng nghiép.

2. Phwong phdp nghién ciru
2.1. Déi twpng nghién ciru

Nghién ctru sir dung 4u tring Rubi linh den (Hermetia illucens) duoc ldy tir trang trai Xuan
Vén, xd Tt Thinh, huyén Son Duong, tinh Tuyén Quang. Nguén chit thai hitu co thu thép tr 5
kiéu hd gia dinh tai huyén Son Duong, tinh Tuyén Quang, bao gdm: rau, cii, qua thdi hong (hd
cong chirc nha nudc); phan trau, bd (hd chin nudi triu, bo theo hinh thirc trang trai); ba sin (hd
san xudt tinh bot sin); b dau (hd lam dau); phén ga, vit (hd 1am ndng nghiép).

2.2. Phuong phdp nghién ciru
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DAL HQC THAI NGUYEN CONG HOA XA HOI CHU NGHIA VIET NAM

TRUONG DAL HOC SU PHAM " Dije ljp - Ty do - Hanh phic
$6:4-44£1QD-DHSP Thi Nguyén, ngay!bthing tfnam 2021
QUYET BINH

Ban hanh Quy dinh dao tao trinh dd dai hoc cita Trudmng Pai hec Sw pham

HIEU TRUONG TRUONG DAI HIQC SU PHAM

Ciin cie Nghi dinh 56 31/CP ngay 04 thing 4 ném 1994 ciia Chinh phii vé
viée thanh ldp Dgi hoc Thai Nguyén,

Céin cir Théng t 56 10/2020/TT-BGDDT nga}' } 4 thang 5 ndm 2020 ciia B
' trtm‘ng B¢ Gido dyc va Ddo tgo ban hanh Quy ché 16 chirc va hoat dong cua dai
hoc viing v ede co s¢ gido dyc dai hoc thanh vién;

Can cir Nghi quyét s6 40/NQ -HDT ngay 29 thdng 12 nam 2020 cua Héi
déng rmcmg Truong Pai hoe Sw pham vé viéc ban hanh Quy ché 16 chite va hoat -
dong cua Truong Dai hoc Su pham,

Céin cte Quyét dinh s6 1323/0P-PHIN ngdy 28 ﬂzang 7 ndm 2021 cia Gidm
d‘oc Bai hoc Thai Nguyén ban hanh Quy dinh vé dao tgo trinh d¢ dai hoc theo hé
thong tin chi ciia Pai hoc Thdi Nguyén.

Theo @ nghi ciia Truong phong Phong Pao tgo.
QUYET PINH:

Pitu 1. Ban hanh kém theo Quyét dinh ndy Quy dinh ddo tao frinh do dai
hoc cta Trudng Pai hoc Su pham.

- Diéu 2. Quyét dinh ndy c6 hidu lyc k& tir ngdy k¥, 4p dung cho céc khoa
tuyén sinh tir nim hoc 2021 — 2022 tr& di va thay thé Quyét dinh 56 3030/QD-
DHSP ngay 01 théng 8 ndm 2018 clia Higu trudng vé v1ec ban hanh Quy dinh dao
tao dai hoc chinh quy theo hé théng tin chi; Quyét dinh s& 3333/QD-DHSP ngay 20
thang 8 nim 2018 ctia Hidu trudng v& viée ban hanh Quy dinh ddo tao vita lam vira
hoc trinh 44 dai hoc clia Trudng Pai hoc Su pham; Quyét dinh s6 2109/QD-DHSP,
 ngly 25 thing 7 nim 2013 cha Hiéu trudmg vé viéc ban hanh Quy dinh ddo tao lién
thoéng trinh 46 dai hqc Quyét dinh s6 1090/QD-DHSP ngdy 29 thang 3 nam 2019
“cha Hidu trudng vé viéc ban hanh Quy dinh dao tao cép biing t6t nghiép thir 2 trinh
d8 dai hoc nhém nganh dao tao gido vién.

Piéu 3. Trudng phong Phong B&o tao, cde Truong don vi va cac ca nhén c6
lién quan chiu trdch nhiém thi hanh Quyét dinh né.y 1.&"

Noi nhin: (4L -DUC “HILU TRUONG
-PHTN (ctt, ble); ' r \
- Céie don vj trong Trudng (48 th); f‘ TRUD NG \o

- Website Trudng (dé t/b);
- L VT, BT (03).

“T'S Mai Xufn Trudng



PAIHOQC THAI NGUYRN CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG BAI HQC SU PHAM Bic lip - Tw do - Hanh phie

QUY PINH
Dio tao trinh d§ dai hec theo hé thong tin chi
ciia Trwdng Pai hoe Sw pham
(Kém theo Quyét dinh 56 §-745/QD-DHSP ngay/éthangtf nim 2021
cua Hi¢u truong Truong Pai hpe Sw pham)

Chwong I _
NHUNG QUY PJNH CHUNG
Piéu 1. Pham vi didu chinh va d6i twgng p dung

L. Vin bin ndy quy dinh vé 5 chirc vi quén 1§ d4o teo trinh d6 dai hoc theo hé
thong tin chi ctia Trudng Dai hoc Su pham (sau ddy goi tit 1a Trudmg), bao gdm:
Chuwong trinh d3o tao va thai gian hoc tap; hinh thirc va phwong thire 6 chirc dao
tao; 14p ké hoach va 5 chirc gidng day; dénh gia két qua hoc tip va cip bing tht
nghiép; nhitng quy dinh khéc d8i véi sinh vién. _

2. Quy dinh nay &p dung d6i véi can bd, gidng vién, cac don vi lién két do
tao va sinh vién clia Truong tuyén sinh tir nim hoc 2021 — 2022 tr di (khéng 4p
dung ddi véi sinh vién tuyén sinh tir nim hoc 2020 - 2021 tré vé trudre).

Piéu 2. Phwong thitc 68 chire dio tao

Phuong thirc dao tao theo tin chi dwgc 4p dyng .thén_g nhét cho tit ca cic
khéa va hinh thirc ddo tao trinh d6 dai hoc ctia Truong.

1. Do tao theo tin chi 14 phwong thire tb chirc ddo tao theo timg 16p hoc
phén, cho phép sinh vién tich Iy tin chi ciia timg hoc phin va thye hién chuong
trinh ddo tao theo ké hoach hoc tap cisa c4 nhén, pht hgp v6i k& hoach gidng day
cia Trudng. '

2. Sinh vién khéng dat mdt hoc phin bit bude s& phai hoc lai hoc phén d6
hofic hoe mt hoc phin twong dwong theéo quy djnh trong chwong trinh dio tao,
hogic mdt hoe phan thay thé néu hoc phén d6 khong con dugc giang day.

3. Sinh vién khoéng dat mot hoc phén ty chen s& phéi hoe lai hoe phin d6
hoic ¢6 thé chon hoc mdt hoc phin t chon khéc theo quy dinh trong chuong trinh
dao tao.

Diéu 3. Chwong trinh dio tao, dé cwong hoc phin va théi gian hoe tip

1. Chuong trinh dio tao duge xfy dung theo don vi tin chi, cAu tric tix cc
mén hoc hoic hoc phéan (sau déy goi chung 1a hoc phin) trong dé phai 6 di cac
hoc phén bt buge va dép tmg chuén chuong trinh dao tao theo quy dinh hién hanh
cua B Gido duc va Dao tao. Trong trudng hop dao tao song nganh hodc nganh
chinh — nganh phy, chwong trinh dao tao phai thé hign 1o khdi hegng hoc tap chung
va riéng theo timg nganh.
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2. M&i chuong trinh gén véi mot nganh theo quy dinh ciia B§ Gido duc va
Pao tao, duoc cdu fric tir cde hoc phan thude hai khéi kién thic: gido duc dai
cuong va giao dyc chuyén nghiép.

3. N§i dung, chuén dAu ra ciia chuong trinh ddo tao 4p dung chung ddi véi
cac hinh thire, phyong thire t chire ddo tao va dbi twong ngudi hoc khac nhau. Boi
v6i ngudi 84 ot nghiép trinh d§ khic hodic nganh khac, khoi hugng hoc tép thyc té
duge xéc dinh trén co s¢ cong nhin, hojc chuyén di tin chi di tich 1ty va mién
trir hoc phan trong chuong trinh dao tao trude.

4. D& cuong hoc phén thé hién 18 s lugng tin chi, didu kién tién quyét (néu
¢6), muc tidu, ndi dung 1y thuyét va thye hanh, hinh thir thi, cich thirc danh gié
hoc phﬁn., gido trinh, tai li¢u tham khéo va diédu kién thi nghiém, thyc hanh, thye
tép phuc vu hoc phin.

5. Hiéu treéng ban hanh chuong trinh ddo tgo véi khéi hugng tich Iy cla
sinh vién theo mdi chwong trinh dao tao t&i thidu 1 120 tin chi,

6. Chuong trinh ddo tao phai dugc cong khai d6i véi ngudi hoc trude khi
tuyén sinh v& khi bét ddu khéa hoc; nhitng thay dbi, diéu chinh lién quan dén
chuong trinh ddo tao duge thyc hién theo quy dinh hién hanh va cdng bo trude khi
ap dung, y '

. 7. Khoa hoc 12 thoi gian thiét ké dé sinh vién hoén thanh mdt chuong trinh
cu thé. : : :

2) Thoi gian theo ké hoach hoe tp chuén todn khéa d6i vi hinh thire ddo
tao chinh quy 13 4 ndm; thoi gian toi da dé hoan thanh khéa hoc 13 6 nidm.

b) Thoi gian theo ké hoach hoc t chuép todn khéa @bi véi hinh thire dao
tao vira lam vira hoc 14 5 néim; thoi gian toi da dé hoan thanh khoa hoc 13 8 niim,

8. Céc hoc ky dugc phép tam dimg hoc va céc hoe ky hoc & cde truong dai
hoe khéc trude khi chuyén vé trudmg (néu ¢6) déu duge tinh chung vao thoi gian
hoc ciia khoa hoc dwge quy dinh tai khoan 7 Piéu nay.

9. D6i véi sinh vién hoc lién thong di dwge midn trix khéi lugng tin chi tich
lily, thoi gian t6i da dé sinh vién hoan thanh khéa hoc duge x4c dinh trén co s&
thai gian theo ké hoach hoe tip chuén toan khoa gidm twong tng véi khoi hugng
mién trir,

10. Khéi lugng hoc tap tdi thidu di véi cée chuong trinh dio tao song
nganh phai cong thém 30 tin chi, d6i véi chuong trinh do tao nganh chinh - nganh
phu phdi ¢ong thém 15 tin chi so véi chuwong trinh ddo tao don nganh twong ing.

'Piéu 4. Hoc phin v Tin chi

1. Hoc phan 13 khbi Tugng kién thirc fwong d6i tron ven, thudn tién cho sinh
vién tich Iuy trong qu4 trinh hoc t4p. Phén 16n hoc phén 6 khéi Iwgng kién thire tir
2 dén 5 tin ohi, duge b tri giang day tron ven va phén bd déu trong mét hoce ky.
Kién thtic trong m&i hoc phan phéi gin véi m6t mire trinh d6 theo nim hoc thiét ké
va duge két chu riéng nhu mét phin cia mén hoc hodc duge két cAu dudi dang 6
hop tir nhiéu mén hoc. M&i hoc phin duge ky higu bing mot mi sé riégng.



2. Cac loai hoc phan.

a) Hoc phan bit buoc 18 hoc phan chira dung néi dung kién thire chinh yéu
ctia mi chuong trinh va bt bude sinh vién phai tich liy.

b) Hoc phén ty chon 14 hoc phén chia dung ndi dung klen thitc can thiét,
nhung sinh vién dwgc Iya chon theo hai hinh 1huc sau: Ty chgn bat bude: sinh vién
duge chon mot s6 hoc phin (hodc nhém Hoc phin) trong khéi kién thirc ma khoa
xc dinh trude trong chuong trinh nhim da dang hod hlrcmg chuyén mén cia
nganh ddo tao; Ty chon twr do: sinh vién chon tity ¥ mét so hoc phﬁn trong khbi
kién thitc tir chon ma nha trudng ¢6 to chic dao tao dé tich lu§ du s tin chi quy
dinh cho mdi chu'cmg trinh.

3. Mt 56 khai niém lién quan dén hoc phén

a) Hoc phan tuong duong, hoc phén thay thé:

- Hoe phén twong duong 13 hoc phin thude chuong trinh dao tao ciia mot
khéa, nganh khac dang t6 chirc dio tao tai Tru{‘mg hofic m¢t don vi dao tao khdc
thudc Pai hoc Thai Nguyén dugc phép tich liily dé thay thé cho hoc phén trong
chuong trinh ctia nganh dao tao.

- Hoc phin thay thé 12 hoe phdn dugc s dung khi mét hoc phin cé trong

chwong frinh ddo tao nhung khéng con tb chitc giang day va dugc thay thé bing
mét hoc phan khéc dang t chirc gidng day.

Céc hoc phan tu'cmg dwong hoic thay thé phél duge Hiéu truong phé duyét
trude khi bd sung vao chlrong trinh ddo tao. Hoe phan twong dwong hojc thay thé
dwoc ap dung cho tat ca cac khoa hoc, ngdnh ddo tao hogic chi dwge ap dung han
ché cho mét s6 khéa hoc, nganh dao tao.

b) Hoc phan tién quyét: Hoc phéin A goi I3 hoc phén tién quyét ciia hoc phén
B néu sinh vién maoﬂ ding ky hoc hoc phan B thi phai ddng k¥ hoc va da c6 diém
hoc phén A tir diém D tro 1én.

¢) Hoc phéan hoc truée: Hoce phau Agoila hoc phan hoc truée ciia hoc phin
B nghfa Ia sinh vién d4 hoc xong hoc phén A (c6 thé thi két thic hoc phin A nhung
diém hoc phin chwra dat) méi duoe ding ky hoe hoe phén B.

¢) Hoc phan song hanh: Hoc phén B 14 hoc phin song hanh d6i véi hoc phin
A khi dieu kién bét bude dé ding ky hoc hoc g‘ﬁn B 1a sinh vién da dang ky hoc
hg}c phén A, Sinh vién duge phép hoc hoc phén B dong thoi hoiic ¢6 thé sau hoc
phin A.

d) Hoc phin (dic biét: La nh{'mg DQI dung dao tao khong quy dinh b tin chi,
nhung sinh vién bit bude phai hoc va néu dat yéu ciu duoc cip chimg chi. Céc
chimg chi Ié diéu kién cln dé cong nhén t6t nghiép. C6 hai hoc phin dic biét 1a
Gido duc qubc phong va Gifo dyc thé chat.

4. Tin chi dugc sir dung dé tinh khéi lu(rng hoc tép ctia sinh vién. Mt tin chi
dugce tinh tuong duong 50 gid hoc tip dinh mirc cia ngudi hoc, bao gém ca thoi
gian dy gid gidng, gi hoc ¢6 hudng dan, ty hoc, nghién clu, trii nghiém va du
kiém tra, danh gid. Déi v6i hoat déng day hoc trén 16p, mét tin chi yéu cdu thyc
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hién tdi thiéu 15 giv gidng hoﬁc 30 gi¢ thuc hanh, thi nghiém, théo ludn trong dé
mot gidr trén 16p duoc tinh bang 50 phit.

5. Mt tiét hoc duge tinh bing 50 phat.

6. S6 gid giang day cua giang vién cho cdc hoc phﬁn duge tinh tren co s 56
gitr gidng day trén 16p, b gio thye hanh, thye tip, s gio chuan b;. khéi luqmg tw
hoc cho sinh vién, danh gi4 két qua tw hoc cua sinh vién, sb gidr tiép xic sinh vién
ngodi gidr 1én 16p... va duge tinh theo Quy ché chi tidu ndi bo.

Diéu 5. Hinh thirc dao tgo
1. bao tao chinh quy
a) Céc hoat déng giang day dugc thyc hién tai Trudng, riéng nhimg hoat

dong thye hanh, thye tap, ai nghiém (hye (& va gidng day true tuyén ¢6 thé thye
hign ngoai Trudng.

b) Thoi gian t6 chire hoat dong giang day trong khodng tir 07:00 dén 20:30
chc ngay trong tudn iy tha 2 dén thir 7.

2. Pao tao vira lam vira hoc

a) Céc hoat dong gidng day du'qc thwe hién tai don vi ddo tao hodc tai co s&
phéi hgp ddo tao theo quy dmh lién két ddo tao, nerkg nhﬁng hoat dong thuc hanh,
thye tap, trai nghlem thyre té va giang day tryc tuyert ¢6 thé thye hién ngoai dorn vi
dao tao, co s& ph01 hgp dao tao.

b) Thoi gian td chic hoat dong gidng day linh hoat trong ngay, trong tudn.

3. Thoi gian t& chirc hoat déng day hoc cu thd nhur sau:

Buoi |Tiét| Muahé Miia déng | Nghi giita gitr
1 | 07:00-07:50 | 07:00 - 07:50 5 phiit
2 | 07:55-08:45 | 07:55-08:45 5 phut

Sang | 3 | 08:50-09:40 | 08:50 - 09:40 10 phit
4 | 09:50-10:40 | 09:50 - 10:40 5 phit
5 | 10:45-11:35 | 10:45-11:35 Nghi trua
6 | 13:30-14:20 | 13:00-13:50 5 phut
7 | 14:25-15:15 | 13:55-14:45 5 phat

Chiéu | 8 | 15:20-16:10 | 14:50 - 15:40 10 phut
9 | 16:220-17:10 | 15:50 - 16:40 5 phit
10 | 17:15-18:05 | 16:45 - 17:35 15 phat

ks 11| 18:20-19:10 | 17:50 - 18:40 5 pht
12 | 19:15-20:05 | 17:50 - 18:40

(Ghi chti: Mia hé tir 15/4 dén 14/10; Mua dbng tir 15/10

dén 14/4).
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Pidu 6. Lién két ddo tao

1. Lién két do tao chi thyc hién ddi véi hinh thire viva lam vira hqc Trudng
lién két ddo tao véi co s& gido dyc dai hoc, trudng cao dang, trudng trung cap,
trung tAm glao duc thudng xuyen cép tinh; trudng ddo tao, bdi dudng cia co quan
nha nude, t6 chirc chinh tn td chfrc chinh trj - x& héi, lyc lugng vii trang nhin dén
véi didu kién dam bio vé yéu ciu méi trudmg su pham, co s& vat chit, thiét bi, thu
vién va cén bd quan ly.

2. Nhitng yéu chu t4i thiéu khi lién két dao tao
a) Tln,xc hién lién két ddo tao dbi véi che chuong trinh da duge to chire dao
tao tdi ﬂneu 03 khoa lién tyc theo hinh thire chinh quy; tir khoéa tuyen sinh nam

- 2024 yéu ciu chuong trinh ddo tao di duge céng nhan dat chudn chét hn;mg theo
quy dinh hién hanh.

b) Ddi ngii gidng vién co hitu cha Trudng day t6i thidu 70% ndi dung, khéi
lwgng chuong trinh dao tao.

c) Co s& phdi hop dao tao phai dap tng cac yéu chu vé mdi trudng su pham,
co.sd vit chat, thiét bi, thir vién va cin b quan 1y theo yéu cAu ctia chuong trinh
dao tao.

d) Co s& phéi hop dao tao di cb béo cdo ty déinh gia chét Iugmg co s& gido
duc giri vé cor quan nha nuée ¢6 thim quyén theo quy dinh; tir khoa tuyén sinh nm
2024 yéu cdu d4 dvoe cong nhédn dat tiu chudn chit Iugng theo quy dinh hién
hanh.

3. Trach nhiém cia céc bén tham gia lién két dao tao

a) Trudng ky két thoa thuan, hop ddng lién kbt ddo tao véi co s&r phéi hop
ddo tao. Hop dong lién két dio tao quy dinh cy thé vé quyén va trich nhiém cta
moi bén trong viée phéi hop 3 chire thyre hién quén 1y qua trinh day hoc béo dam
chét hrong ddo tao va thye hién ni dung d4 théa thuan phit hop véi quy dinh cia
phap ludt;

b) Trudng 6 trach nhi¢m quén 1y chat lugng dio tao; Trudng Gy nhiém cho
co s& phdi hop ddo tao bao cao hoat dong lién két ddo tao véi Uy ban nhan din clp
tinh noi lién két dao tao trude khi td chire tuyén sinh; néu co s& phdi hep dao tao
khong dép img dugc yéu ciu vé dam bao chét lugng theo quy dinh cia hoc phin
hofic ctia chuong trinh ddo tao thi phai chuyén sinh vién v& Truong dé tiép tuc dao
tgo theo quy dinh va dam bao quyén loi ctia sinh vién.

¢) Co s& phdi hgp dio tao ¢6 tréch nhiém dém bao ddy di didu kién co s&

viit chat, trang thiét bi phuc vy ddo tao; tham gia quan 1Y, gidng day theo théa thufn
giira hai bén,
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4. Lién két dio tao quée t thye hién theo Quy dinh vé lién két ddo tao véi
nude ngodi tai Pai hoc Thal Nguyén.

Chwong 11
LAP KE HOACH VA TO CHUC GIANG DAY

Piéu 7. Ké hoach gidng day va hoc tip

1. K& hoach gidng day va hoc tip chi tiét hoa viée tb chiic thyc hién chc
chwrong trinh ddo (o theo nfim hoe, hoe kY va phi hep véi hinh thire dao tao.

2. Ké hoach nim hoc thé hién nhitng mée thai gian chinh cia céc hoat dong
dao tao trong nam hoc cho tit ca hi nh thire, chuong trinh dao tao, duge cong bd kip
thoi téi cée bén lién quan trude khi bit ddu nim hoc.

3. Ké hoach hoc ky bao gom ké hoach md 1ép, hinh thite day va hoe (true
tiép hotic tryc tuyén), lich hoc, lich thi ctia céc hoc phén duge tb chirc trong hoc ky
cho céc khéa hoc, chwong trinh ddo tao va hinh thire ddo tao. K& hoach hoc k¥ phai
duge x4y dyng va cong bd kip thoi véi ddy da thong tin cén thiét, dam béo thuin
tién cho sinh vién xay dyng ké hoach hoc tép va dang k¥ hoc tép.

4. Théi khéa biéu thé hién thoi gian, dia didm, hoat dong day va hoc cia
timg 16p thude cac khoa hoc, hinh thirc va chuong trinh dao tao. Thoi khoa bigu
chia céc 16p hoc phén binh thudng dwgce b trf déu trong cc tudn cla hoc ky. Trong
trudng hop can thiét phai xép lich hoc tip trung thoi gian, sé gidr gidng déi véi mot
hoc phan bét ky khong vugt qua 15 gidvtudn va 04 gid/ngdy.

5. K& hoach giang day va hoc tap ctia hinh thirc d4o tao chinh quy

a) M6t nim hoc ¢6 hai hoc ky chinh, mdi hoc ky chinh ¢6 it nhit 15 tuan
thyc hoc va it nhat 3 tuln thi. Ngoai hai hoc k¥ chinh, Hiéu truéng c6 thé xem xét
quyét dinh t5 chirc thém mét hoc ky phy véi it nhét 5 tudn thue hoc va 01 tun thi
@& sinh vién ¢6 didu kién duge hoc lai: hoe lai dé cai thién diém; hoc bt hodc hoc
vugt. Sinh vién ding ky tham gia hoc ky phu trén co s& tir nguyén, khong bt bude.

b) Lép ké hoach giang day va hoc tap

- Phong Pio tao ¢liin o vao nhiém vy cia ndm hoc méi dé 14p So dd ké
hoach gidng day va hoc tép, thong qua Hoi df\mg Dao tao trinh Hiu truong phé
duyét. '

- Lp ké hoach dy kién: Phong Dio tao ciin ctr chirong trinh khung va danh
séch hoc phén t6 chirc ddo tao ciia ting don vi quan 1y chuong trinh do tao; dicu
kién giéng day; quy mé sinh vién dé 18p ké hoach ddo tao dy kién. K& hoach dio
tao du kién gdm céc thong tin: tén va thdi lugng céc hoe phén du kién mé, ho va
tén cdc gidng vién ddm nhiém hoc phin (do don vi quan 1y ndi dung cung cap); s6
lugng sinh vién cua timg 1bp; dia diém phong hoc; tiét hoc, budi hoc... Ké hoach
giang day va hoc tip dy kién drge chuyén cho céc don vi quan 1y ndi dung dao
tao. -

- B6 sung ké hoach dy kién: Cac don vi quan 1y noi dung dao tao xem xét,
b6 sung (néu ¢6) va giri ké hoach di duge didu chinh cho Phong Pao tao.



7

- Thén bz’m ké hoach gidng day va hoc tép cho smh vién: Phong Pao tao
kiém tra ¥ kién bd sung cta cac don v1 dé hodn chinh ké hoach giang day va hoc
tép, théng béo cho sinh vién ding ky khbi lugng hoc tép.

- Ban hanh ké hoach giang day va hoc tép chinh thire: Sau khi cé két qua
dang ky cua sinh vién, Phong Do tao diéu chinh ké& hoach gl&ng day va hoc tép
(néu can) dé trinh Hiéu trudng ban hanh ké hoach gidng day va hoc tip chinh thirc.

¢) Thoi gian 1ap ké hoach giang day v hoc tip

- So b ké hoach giang day va hoc tap dugc lap tir diu hee ky 2 cha nim
hoc trirde do.

- Ké hoach giang day va hoc tap coa timg hoc ky trong nim hoc dwoc thye
hi¢n theo thoi gian sau;

Céc bwée 1ap ké hoach | Thdi gian hoan thanh

TT DPon vj thye hign
gidng day va hoc tip Kyl Ky?2 e
Lip danh séch hoc phin td Pon vi quan [y
1 |chic diao tao theo chuong |30 théng 3 chuong trinh ddo
trinh dao tao tao
2 - | M&16p hoc phan 15 thang 4 | 15 thdngl0 | Phong Pao tao
3 | Phan cong gidng vién 30 thang 4 | 30 théng 10 | 2O VI quan 1y ndi

dung dao tao

Lép thei khéa bidu du kién,
4 | thOng bdo cho don vj quan Iy | 30 théang 5 | 30 thing 11 | Phong Péo tao
ndi dung dao tao

=S o 4l Sk viRn R | 3 kot | 15t 18| Piebeng Bl 50

ky hoc
Ban hanh théi khoa biéu chinh | Trude khi bit dau ky| .,
& | thie hoe 01 tudn Fhing Do fgo

-Ké hoqwh gidng day va hoc tip 11oc ky phy do Phong Do tao phdi hop vdi
cac don vi xay dung can cir theo nhu cAu ding ky hoc cua sinh vién, trinh Hiéu
tredng phé duyét vao dau mdi hoe ky phy.

6. Ké hoach giang day va hoc t@p cia hinh thirc ddo tao lién théng vira lam
vira hoc

a) Ké hoach giang day va hoc tip cia hinh thirc dio tao lién théng vira lam
vira hoc dugce 13p cho timg 16p & timg don vi lién két dio tao;
b) Lap ké hoach giang day va hoc tip

- Sau khi ¢0 quyét dinh triing tuyén, cic khoa quan 1y nganh déi chiéu gilta
bang diém cta sinh vién di hoc & trinh dd khac voi chuong trinh dao tao vira lam
vira hoe dé xéc dinh céc hoc phin duge mi&n trix hodc chuyén déi két qua hoc tap,
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x4c dinh cAc hoc phin duoe t6 chirc dao tao, 1ap ké hoach dao tao toan khéa gl
cho Phong Pio tao trinh Hiéu trudng phé duyét.

- Tru6c khi bit dAu k¥ hoc, cdc khoa quin 1y chuong trinh giri cho Phong
Dio tao danh sach céc hoe phan s& mé trong ky hoc va danh séch gidng vién ddm
nhiém, Phong Pao tao 18p ké hoach giang day va hoc tp trinh Hiéu trudng phé
duyét.
7. K& hoach gidng day va hoc tdp c6 thé diéu chinh trong qué trinh thyc hién.
Phong Dao tgo p hop cae ni dung gﬁn diéu chinhy; trinh Hibu trudng phé duydl;
cac don vi khong dugc tw ¥ thay d6i ke hoach giang day va hoc tép.

Pidu 8. Piing ky nhip hoc

1, Pang ky nhép hoc

a) Thi sinh tring tuyén vao Trudng phai 1am céc thi tuc nhip hoe theo
huéng dan trong théng bao nhap hoc. Sau khi hoan tht thi tyc nhép hoc, thi sinh
tr¢ thanh sinh vién chinh thic thuge mot khéa, nganh ddo tgo ciia Trudng, sinh
vién khong dugc thay d6i nganh di tring tuyén. ‘HO so nhép hoc cha sinh vién
dwge quén 1y tai phong Cong t4c hoc sinh sinh vién.

b) Mbt s6 trudmg hop diic bigt duge xem xét vao hoc dai hoc hé chinh quy
trén co s& cde quy dinh cu thé cila B Gido duc va Pio tao va Pai hoc Théi
Nguyén, bao gdm:

- Sinh vién dang hoc & nudc ngodi cb nguyén vong va duge gidi thigu vé
nuée hoe tiép.

- Sinh vién hé chinh quy céc trudng dai hoe khic & trong nude cd nguyén
vong chuyén tredmg néu cé dii cic diéu kién do B Gido duc va Pao tao quy dinh.

- Sinh vién nwéc ngoai dédng ky theo hoc cdc chuong trinh dao tao cla
Trudng.

- M6t 58 trrdmg hop khée do Giam d6c Pai hoc Thai Nguyén quy dinh.

¢) Sau khi xem xét thay dii didu kién nhép hoc, phong Cong téc hoc sinh sinh
vién trinh Hidu trudng ra quyét dinh phén 1ép sinh vién theo nganh dio tao va cp
thé sinh vién.

2. Moi thi tuc d‘éng ky nhép hoc phai d}rqc hoan thanh trong thdi han theo
quy dinh tai Quy ché tuyén sinh dai hoc, cao déng hién hanh.

3. Sinh vién nhip hec dwgc Trudong cung cip diy di céc thong tin diu khoa
hoc, bao g?)m:

a) Céac vin ban phép quy ctia B§ Gido duc va Pao tao, cdc quy dinh ciia Dai
hoc Théi Nguyén va clia Truong lién quan dén viée hoc tap, nghién ciru khoa hoc
va rén luyén clia sinh vién.

b) Néi dung, muc tiéu clia chwong trinh déo tao.

¢) Ké hoach d#o tao ciia khoa hoe, nganh dio tao.

d) Nghia vy, quyén loi va céc ché @6, chinh sach cia sinh vién.
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d) Nién gidm hoéic sé‘tay sinh vién 1a tai li¢u chinh thirc gidi thidu cho sinh
vién vé don vi, gi6i thidu vé cic chuong trinh ddo tao va cée hoc phin dang duge
gidng day cta don vi ddo tao.

Piéu 9. Sfp xép sinh vién vie hgc theo nganh hodc chwong trinh ddo tao

1. Can clr vao danh séch tring tuyén theo nganh trong cac dot tuyén sinh dai
hoc hang niim, Trudng sdp xép 16p sinh vién theo nganh/chuong trinh ddo tgo.

2. Poi véi cée nganh ¢6 nhiéu chwong trinh dao tao, ddu khéa hoc Trudng
o0ng bo cdng khai chi tidu ddo tao cho timg chwong trinh, Viée sip xép sinh vién
vao cac chuong trinh d3o tao duge thye hién nhu sau: Khoa tb chie cho sinh vién
dang ky nguyén vong theo thir ty wu tién, t§ chirc xét va lap danh sach trinh Hidu
truong phé duyét.

Didu 10. T chirc 16p

1. Lép sinh vién: Lép sinh vién duge 6 chire theo khoa hoc, nganh hoc. Tuy
theo s6 lugng sinh vién cu thé, mdi khod hoc, nganh hoc c6 thé c6 mét hay nhiéu
16p sinh vién. Lép sinh vién duy tri 6n dinh trong ca khod ddo tao, c6 tén 16p va hé
thong 6 chirc 16p, doan thé dugc quy dinh cy thé trong Quy ché Cong tic hoc
sinh- sitih vién.

2. L6p hoc phén (16p mdn hoc): La 16p hoc dwge t§ chire theo tirng hoe phén
da vao diing ky khéi lugng hoc tap cia sinh vién & timg hoc ky. M3i 16p hoc phén
¢6 thori khod biéu, lich thi v c6 ma sb 16p hoc riéng. M3i 16p hoc phin ¢6 Iép
truéng do gidng vién gidng day 16p hoc phén ¢6 chi dinh; thyc hién theo Quy dinh
ve chirc nang, nhiém vy cha 16p trudng 16p hoc phin.

3. S0 luong t6i thidu @& Trudmg md 16p hoc phdn déi véi céc hoc phin Iy
thuyet 13 30 sinh vién déing ky; Céc hoc phan 1y thuyét ngoai ngft, chuyén nganh
nghg thuat, c6 s6 sinh vién t5i thidu 1a 20; Céc hoc phin thyc hanh, thi nghiém c6
50 sinh vién t0i thiéu 1a 10 va céc 16p thyc té chuyén mén c6 sb sinh vién ti thiéu
14 5; Doi v6i cée 16p hoc lai, hoe cai thién va nhing trudng hop dic biét, s6 Twon
sinh vién 16p hoc phan do Phong Pao tao dé nghj Hiéu trwdng xem xét va quyét
dinh.

4. Néu s6 lugng sinh vién ding ky thép hon sb heong i thidu quy dinh thi
16p hoc phan s& khéng dugc t6 chirc va sinh vién phai ding k¥ chuyén sang hoc
nhitng hoc phin khac ma trudng c6 td chitc cho di khdi hrong kién thic (s6 tin
chi) toi thidu quy dinh trong hoc ky.

5. 86 sinh vién i da cho mdi 16p hoc phin phy thude véo dic thd nganh
hoc va hoe phén, dwge quy dinh nhu sau;

a) Lép 1y thuyét: khong qué 120 sinh vién d6i véi da sé cdc hoe phin; khong
qué 60 sinh vién d6i véi hoe phéin ngogi ngit. Nhitng mén hoc ¢é tinh dic thd c6
thé xép trén 120 sinh vién, nhung phai ¢6 gidng vién trg gidng va trang thiét bi dam
béo cho viéc day va hoc;

b) Lép théo ludn, bai tap: khong qua 60 sinh vién,

¢) Lop thuc hanh trong cac phong méy tinh: khéng qué 45 sinh vién.
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¢) Lép thye hanh & phong thye hanh, thi nghiém: khong qua 20 sinh vién.
g) Lop thuc hanh su pham (tdp giang): khdng qud 15 sinh vién.

h) P6i véi céc 1ép hoc lai, hoc cai thi¢n va nhiing trudng hop ddc biét, 56
Iu'gng sinh vién 16p hoc phin do Phong Pdo tao dé nghi Hiéu trudng xem xét va
quyét dinh.

6. Danh sach sinh vién 16p hoc phan do Phong Pao tao kiém sodt trén hé
théng TU, khoa quan 1y ndi dung déo tao in vao dau hoc ky dé giao cho glz’mg vién
(danh séch chinh thirc s& ¢6 vao dau tuin thir 4 ciia hoc ky chinh va dAu tudn thi 3
cua hoc ky phy). Giang vién c6 trach nlug,m thudng suyén diéin danh; sinh vién
khong ¢ tén trong danh séch 16p hoc phén khéng duge vao I6p hoc; Giang vién
khong duge thay d6i danh sach sinh vién 16p hoc phén.

Didu 11. Ding ky khdi lwgng hoc tip

1. Dau khoa hoc va ddu mdi ndm hoc Phong Pio tao théng bao lwh hoc du
kién cho ting chm‘ng trinh trong timg hoc ky, danh sé.ch cac hoe phén bt budc va
tir chon du kién s& t6 chire giang day, it cuong chi tiét, didu kién rang bugc daé
duge déing ky hoc cho timg hoc phén, lich }ném tra va ﬂn hinh thirc kiém tra va thi
i v6i cac hoc phéin. Toan b6 thong tin s& duee cung chp cho sinh vién qua 50 tay
sinh vién khéa hoc va website ctia Tm&mg Mot s6 thong tin cy thé, dic biét sé
duoc thﬁng béo trén béng tin & viin phong céc khoa hotic qua tai khoén ¢é nhin cia
sinh vién trong phin mém quan 1y dao tao.

| 2. Trong hoe ky d4u khi méi nhp hoc, sinh vién hoc & nhitng 16p hoc phén
theo th&i khéa biéu do Phong Do tao an dinh nhung sinh vién phi déng ky khoi
lwong hoc tép. Phong Pao tao kiém soat va thong bdo két qua diing ky cho sinh
vién
3. Tir hoc ky thir hai, tﬁy theo khd nﬁng va dléu kién hoc tép cima ban thin,
mdi sinh vién tham khdo ¥ kién hudng din cta cb vén hoc tép dé ding ky véi
Phong Pao tao cac hoc p’hgn dy dinh s& hoc trong hoc ky d6. Sinh vién thyc hién
ding k¥ hoe phin tai website ciia Trudng theo lich do Phong Do tao quy dinh.

4, Quy trinh va thao tac ding ky hoc phﬁn dugc hué'ng dan cy thé tai dia chi
http//-www. daotao dhsptn.edu.vn. Lich ding k¥ duge cong bb chim nhit 13 01 tudn
trude khi bt dAu ding ky.

5. C6 03 hinh thac déng kjr cac hoc phan s& hoc trong mdi hoc ky: ding ky
chinh thﬁc, ding ky didu chinh va ding ky mudn.

a) Ping ky chinh thire 1a hinh thirc ddng ky duge thye h1é11 truérc thoi didm
bét diu hoe ky 01 thang, dAy 13 hinh thirc ding k bit buoc d6i v6i tat ca sinh vién
dang ky hoe lan mét céc hoc phin mé chinh khoa theo ké hoach ddo tao;

b) Ping ky diéu chinh lé hinh thirc déing k)’/ duge thl;rc hién ngay sau thoi
gian ding ky chinh thirc va két thic trude thoi diém bét diu hoc ky 02 tuin. Hinh
thirc ndy chi 4p dung cho nhitng sinh vién mubn didu chinh khéi lugng hoc tip
diing ky (dﬁng ky bd sung, hoc vuot, hoc lai hoc ph%n chua dat va hoc lai hoc phan
A4 dat d€ cai thién diém, ndu c6);
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¢) Péng ky mudn 13 hinh thirc déing ky dugc thyc hién trong 02 tudn ddu cha
hoc k¥ chinh hoiic trong tudin ddu ciia hoc ky phu: Hinh thirc nay sinh vién ding ky
qua don va chi dp dung cho nhiing sinh vién muon it bot khdi lugng hoc tip coa
hoc k¥ vi nhitng 1y do ddc biét khong thé theo hoc dugc hojic diing ky chuyén 16p
hoc phan (hofic chuyén hoc phén) ddi véi céc 16p bi hiy, diing k¥ hoc céc hoc phén
twong duong thay the.

6. Khoi lugng hoc tdp mdi sinh vién phai déing ky trong mbi hoc ky chinh
duoc quy dinh nhu sau:

' a) D8i véi sinh vién ép hiang Lo Iy bluh thudng duge diing ky tbi thidu 14
tin chi cho mdi hoe ky, trir hoe ky cudi khéa hoc; ding ky téi da khdng vuot qua
26 tin chi cho mdi hoc ky;

b) Déi véi siuh vien dang trong thoi gian bi x&p hang hoc luc yéu chi déng
ky t6i da 14 tin chi va t5i thiéu 1 10 tin chi cho mai hoc ky, trir hoe k¥ cubi khéa
hoc.

©) C6 vén hoc tip kiém sodt khéi hrong dang ky tbi thiéu trong hoc ky chinh
cua sinh vién va thong béo cho sinh vién truée thdi gian ding ky diéu chinh. _

7. Viée ding ky céc hoc phén s& hoc cho ting hoc ky phai bao dam diéu
kién rang bude ciia timg hoc phin va trinh tu hoc tap ctia mbi chwong trinh cy thé.

8. Khoi lugng diing ky hoc tdp ciia sinh vién (k& ca ding ky it bot) theo
timg hoe ky duge Phong Pdo tao xit 1y 6n dinh trén hé théng mudn nhat khi két
thiic tudn hoc thir 3 ciia hoe ky chinh va tudn hoe thir 2 ciia hoc ky phu, sinh vién
phai i fr ;A)hé.?n mém quén 1y dao tao (trong muyc in két qua ding ky hoc) ¢6 x4c
nhén ctia o van hoc tap, sinh vién lwu trit vao ho so ¢4 nhan.

9. Vige rit bét hoc phz’in trong khéi lugng hoc tdp dd ding k¥ chi duge chﬁp
nhin trong 02 tudn ddu hoc ky chinh va duge quyét dinh khong mudn qué 03 tuin;
trong 1 tudn diu hoc ky phy va duge quyét dinh khéng mudn qué 02 tudn. Ngoai
thoi han trén, hoc phin vén duge gilt nguyén trong két qua ding k¥ hoc ciia sinh
vién, néu sinh vién khéng di hoe s& duge xem nhu ty ¥ bd hoc va phdi nhén diém F.

10. Biéu kién rit bot cc hoc phin d& ding ky:
a) Sinh vién phai tyr viét don giri Phong Dao tao.
b) Khéng vi pham khon 6, trong Diéu ndy.
©) 86 sinh vién xin it bét clia 16p hoc phin khong vi pham khoén 3 Pidu 10
ciia Quy dinh nay.
d) Sinh vién chi dwge phép bo 16p dbi véi hoe phén xin rit bét khi duge huy
két qua diing ky trén tai khoan c4 nhan.
11. Pang ky hoc lai, thi va hoc cai thién diém
a) Sinh vién c6 hoc phan bt bugc khong dat (bi diém F) phai ddng k¥ hoc lai
hoc phan dé. & trong céc hoc k¥ tiép theo cho dén khi dat.
b) Sinh vién ¢6 hoc phén tw chon bi diém F phai diing ky hoc lai hoc phin d6
hogic hoc d6i sang hoc phan ty chon twong duong khéc. Sinh vién khéng nhat thist
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phéu hoc lai hoc phén ty chon chua dat néu da tich Ity dd sb tin chi clia nhém twong
mg.

¢) Pbi v6i hoe phin dd cb két qué dat diém C hofic D, sinh vién dwgc phép
dang ky hoc lal dé cai thién diém; diém cao nhét ctia cac 14n hoc 13 diém chinh

thirc cta hoc phan va dugc tinh vao diem trung binh tich Iiy. Thit tyc ddng ky hoc
lai gidng nhu thi tue diing ky hoe phén 1an dau.

Piéu 12. T chiie gidng day va hoc tip

1. Yéu cau vé t6 chirc gidng day va hoc tép:

a) Phat huy nang lye va trach nhiém nghd nghtep ctia d6i ngli gidng vién phit
hop v6i quy dinh vé ché d6 1am vide cia gidng vién.

b) Phat huy vai tré chi dong ai‘mg thoi d& cao trach nhiém cia sinh vién, tao
didu kién va L dgng I dé sinh vién nd lyc hoc thp; gitt viing ki cuong hoc dudng,
ning cao chat lirgng v hidu qué dso tao.

¢) Cé co ché thanh tra, glam sit néi bd va c6 hé théng cai tién chit huong
dya trén thu thap, danh gi4 ¥ kién phan hdi cia uguén hoc.

2. Day va hoc true tuyén

a) Td chirc day hoc chirc tuyén khi dép tmg cdc quy dinh hi¢n hinh vé \mg
dung cong nghé thong tin trong quin 1y vi ddo tao qua mang, dam béo chét hrgng
khong thdp hon chét lwong 16p hoc theo phwong thire tryc tiép.,

b) Lép hoc truc tuyén duge tb chie t6i da 30% khéi lugng cia chuong trinh-
dao tao. Trong trudng hop tlnen tai, dich bénh phirc tap va céc tmémg hop bat kha
khéng khdc, day hoe tre tuyén duge thye hién theo huéng dan ctia B§ Gido duc Vi
Ddo tao va cua Pai hoc Théai Nguyén.

3. Trudng khoa quan ly ndi dtmg dao tao phan céng gidng vién cho céc 16p
hoc, giang vién giang day, glang vién hudng dan sinh vién 1am thi nghiém, thuc
hanh, thyc tap, khéa ludn tét nghiép va thye hién cdc hoat dong hoc tép khéc; giri
danh séch vé Phong Do tao trinh Higu trudng phé duyét.

4, Viée by ¥ kién phan hdi ctia ngudi hoc v& céo didu kién dam béo chit
lwong, higu qua hoc tdp doi véi duge thye hién theo Quy dinh cia Trudng.

5. Tréch nhigm va quyén han cia khoa quén 1y nganh

a) Quan ly chmmg trinh ddo tao, chju trich nhiém vé chit lwgng dao tao cia
- nganh; luu gift vinh vién két qua hoc tép clia sinh vién theo quy dinh hién hanh.

b) Phéin cﬁng cho cac bd modn hodc lién hé véi khoa quan 1y ndi dung dao tao
clr gidng vién gidng day hudng dan sinh vién lam thi nghiém, thye hanh, thyc tap,
khéa luén t&t nghidp va thye hién céc hoat dong hoe thp khac.

¢) Té chire thi hoc phan, ghi két qua hoc thp cita sinh vién vao bang diém,
gm bang diém ('be‘m gbc) cho phong Pao tao; hru giit bang diém (ban copy); nhip
diém vao hé théng quan 1y dio tao,

6. Tréch nhi¢m va quyén han ctia khoa quén 1y n6i dung dao tao



13

a) Phéi hop véi khoa quan 1y nganh cir giang vién giang day cdc hoc phén
(heo ké hu;lch d3o tao, chiu tridch nhiém vé& ndi dung va chét lwong gidng day cia
cac hoc phan dugc quan.ly.

_b) T6 chitc ra d&, chim thi, ghi két qua hoe tip cda sinh vién vao bing diém,
chuyén cac bang diem cho khoa quédn 1y nganh dao tao; nhdp diém cic hoc phan
duge giao quan 1y vao hé théng 11U

7. Trach nhiém va quyén han cta bé mén

a) Bo mén 1 don vj trye tiép quan Iy viée giang day, bién soan tai liéu céc
hoc phan clia nganh theo sy phin céng ctia Trudng khoa;

b) Trudng bd mdn phin céng va theo doi hoat dong gidng day gidng vién;
xéc nhén bang diém thanh phén ciia hoc phéin do b mén quan ly; t3 chije ra d8 thi,
thi va chém thi két thiic hoc phin; tip hop bang diém cia cdc hoc phan ndp cho
Trudng khoa.

8. Trach nhiém va quyén han cia gidng vién dugc phéin cong giang day

a) Gidng day theo diing d& cuong hoc phin;

b) Déanh gi4 diém thanh phén cta sinh vién; xc dinh danh séch thi két thic
hoc phén (bao gom cd céc sinh vién bj cam thi);

¢) Coi thi va cham thi hoc phan theo sy phin cong ctia khoa va ciia b mén;

d) Nop béng diém thanh phin va bang diém thi hét hoc phin cho truéng bd
mon dung thoi han.

9. Trach nhiém va quyén han cta sinh vién khi tham dy céc 16p hoc; tham
gia thi nghiém, thuc hanh; di thyc té, thuc tip su pham; 1am khoa Iugn t6t nghiép
va thye hién cdc hoat ddng hoc tap khac, :

a) Thyc hién dAy di va ding thoi han cdc nhiém vu do gidng vién hoiic gido
vién huéng dan thyc tap giao.

b) Tra 16i mét cach khéch quan khi thyc hién phiéu xin § kién phan hdi cua
ngudi hoc.

Piéu 13. Nghi 6m

Sinh vién xin nghi 6m trong qué trinh hoe hogc trong dot thi, phai ¢6 don
xin phép nghi giri trudng khoa quan 1y chuyén mon trong vong 01 tuan ké tir ngay

-0m, kém theo gidy ching nhin ciia co quan y t€ trudng, hodc ciia co quan y té dia
phuong hodc cia bénh vién cap huyén tré 1én.

Diéu 14. Cinh béo két qua hoc tip, budc théi hoe

Hang nim, Trudng tién hanh xir Iy két qua hoc tap sau hoe k¥ 1 va sau hoc
ky phu. C6 céc hinh thirc xir ly sau:

1. Canh bdo két qua hoc tap: Canh bao két qua hoc tap nhim gitp cho sinh
vién c6 ket qua hoe tap kém biét va 13p phuong 4n hoc tap thich hop dé c6 thé tét
nghi¢p trong thoi han t6i da dugc phép theo hoc chuong trinh. Quy dinh canh béo
ket qud hoc tap khong thay ddi trong toan khoa hoc. Tai thoi diém tién hanh xir ly
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két qué hoc t4p chia mot hoe ky, sinh vién bj canh bdo két qué hoc tip néu vi pham
ddng thr 2 trong 3 didu kign sau:

a) Tong b tin chi khong dat trong ky vuot qué 50% khéi lugng d4 ding ky
trong hoc ky, hoiic téng b tin chi con ton dong tinh tir dau khod hoc dén théi diém
xét vuot qua 24 tin chi.

b) Diém trung binh chung tich lu§ dat duéi 1,20 d6i véi sinh vién nim thi
nhét, du6i 1,40 d6i v6i sinh vién nim thi hai, duéi 1,60 651 voi sinh vién ndm thi
ba hofle dudi 1,80 di vi sinh vién chc nim tiép theo va cubi khod.

¢) Diém trung binh chung hoc ky dat dudi 0,80 ddi véi hoc ki dhu ciia khéa
hoc, dudi 1,00 dbi vai céc hoe k¥ tiép theo.

2. Buge thdi hoe: Sau mdi 14n xir 1y két qua hoc tép, sinh vién bj budc thoi
hoc néu thude mot trong nhimg trudng hop sau diy:

a) Hai 14n lién tiép hodic bn 1n khong lién tiép bi canh bao két qua hoc tip.

b) Vurot qua thoi gian t5i da thiét ké clia chwong trinh o tao theo hinh thire
dao tao twong rng,

¢) Bi ky luat ]an thtr hai vi Iy do di thi h§ hodic nhd ngu'b'x thi h¢ theo quy’
dinh tai Khoan 2 Diéu 30 céia Quy ché nsly hodic bj ky ludt & mbic xod tén khoi
danh séch sinh vién ctia Trudng,

3. Cham nhat la m{;)t thang sau khi sinh vién c6 quyét dinh buge thoi hoc,
Trudng thng béo trd vé dia phwong noi sinh vién ¢6 ho khiu thudng tri. Trudng
hop tai Trudng hodic tai trudng khéc cb cic chuong trinh ddo tao & trinh d6 thép
hon hodc chwong trinh gido dyuc thuomg xuyen tuong Gmg, thi nhiing sinh vién
thuoc dién bi budc théi hoc quy dinh tai céc Piém a, b Khoén 2 cta Piéu nﬁy duge
quyén xin xét chuyén qua cac chuong trinh d6 va éutorc bao luu mot phan két qua
hoc tip & chuong trinh cfi. Higu trudng s& xem xét quyét dmh cho béo hru két qua
hoe tap d6i véi ting trudmg hop cu thé, .

Chwong Il
PANH GIA KET QUA HQC TAP VA CAP BANG TOT NGHIEP
Ditu 15. P4nh gid va tinh diém hoc phin

1. B6i véi mdi hoe phﬁn sinh vién dugc dénh gid t6i thidu hai diém thanh
phan Céc diém thanh phan dugc dénh gi theo thdng diém 10. Phuong phép d4nh
gi4, hinh thirc danh gm va tlong s6 diém cta mdi thanh phin duoc quy dinh trong
& cuong chi tiét cia mdi hoe phén.

2. Ddi véi céc hoc phin chi 6 1 thuyét hodic ¢ ci 1y thuyét va thye hanh:

a) Tiy theo tinh chét ciia hoc phan, diém tdng hop d4nh gis hoc phén (sau day
goi tat 1a diém hoc phén) duge tinh cin cir vao mdt phﬁn holic c4c diém danh gid
b6 phén, bao gém: diém kiém tra thudng xuyén trong qia trinh hoc tap; diém danh
gié nbin thirc va théi d§ tham gla théo ludn; dxem dénh gid phén tl'u,rc hz’mh1 diém
c’nuyen can; diém thi gitfa hoc phin (néu 062 chem tiéu luan va didm thi két thic
hoc phén, trong d6 diém thi két thic hoc phan 14 bt bude cho moi trudng hgp va
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co tlong 56 khong du6i 50%. Cin cu' trong s6 cua tirng loal diém, diém hoc phin 13
diém trung binh cdng theo trong s8, 1am tron dén 01 chir sb thép phén.

b) S6 diém kiém tra dinh ki ciia mi hoc phin quy dinh nhw sau: hoc phén 2
tin chi: 1 diém kiém tra; hoc phén 3 - 4 tin chi: 2 diém kiém tra; hoc phcm ti 5 tin
chi 116 1én: 3 didm kiém tra.

3. Péi véi ¢dc hoe phin thu'c hanh, thi nghiém: khong t6 chirc thi két thuc hoc
phén, sinh vién phai tham du diy di cac bai thyc hanh, thi nghiém. Diém trung
binl cqmg cuia cac bai tln,rc hanh troug hoe ky duge [Am lrn‘m dén mdt chit s6 thap
phén 14 diém ciia hoc phén.

4. Pbi v6i cac hoc phan Thye té chuyén mon (khéng t6 chite thi): Piém hoc
phén 13 diém trung binh cdng theo trong sb ciia céc diém bd phén.

5. Bbi véi céc hoc phan Thyc tap su pham diém danh gid hoc phin duge quy
dinh trong Quy ché Thyc tap sw pham cda Trudng Pai hoc Su pham,

6. Glang vién phy trach hoc phén true tlép ra & thi, d& kiém tra va cho diém
dénh gi4 b phén, trirbai thi két thic hoc phan.

Diéu 16. T4 chirc ddnh gi4 vA quén Iy diém bd phén

1. Khoa quén Iy ndi dung do tao chiu trach nhiém td chirc v& quén 1y céc
diém danh gi4 by phén trong qué trinh hoc tip ctia sinh vién theo d& cuomg chi tiét
hoc phén cua chuong trinh dao tao.

2. Gidng vién chju frich nhiém ra dé kiém tra, t& chic kiém tra, d4nh gid céc
dwm b phan ca sinh vién thude 16p hoc phan theo quy d;nh trong dé cuong chi
tiét hoc phan, bdo cho Truéng khoa quan 1 ndi dung dio tao két qua dlém b6 phén
qua trinh hoc tdp cna sinh vién va théng bao cho sinh vién trude khi két thic thoi
glan 18n 16p. Tradng hop moén hoe ¢6 nhiéu gidng vién c&ng thyc hién nhi¢m vy
giang day, Trudng khoa 51‘13‘1 ly ndi dung dao tao cir gidng vién chju trach nhiém
tdng hop tit ca két qua di€m bd phén trong qué trinh hoc tAp clia sinh vién.

3. Céc bai kiém tra trong qud trinh hoc tip duqc: gidng vién trd lai cho sinh
vién. Sinh vwn chiu trdch nhiém giit bai kiém tra va két qua dé c6 thé khiéu nai vé
diém khi cén thiét.

4, Bing ghi diém danh gm b phén duge Phong Dao tao gii cho cée don vi
quan 1y ndi dung ddo tao vao tuan thir 6 ciia hoe k¥ chinh, tuin thi 3 cia hoe ky
phu (sau khi xir ly dir ligu sinh vién ding ky cia céc 16p hoc phan) Két thic thoi
gian gIang day trén 16p, gidng vién hodn thanh bang diém danh gia b6 phan ndp
cho don vi quén 1y ndi dung dao tao. Bang diém danh gid bd phan phéi c6 chir ki
cta giang vién va trwdng khoa quan Iy ndi dung ddo tao; ban gbe ndp cho Phong
Dao tao trudce khi thi hoe ki (theo khoéa hge), mdt bin plmto Ivu tai khoa quéan 1y
ndi dung dao tao, mét ban photo do gidng vién luu, Két qué céc diém bd phén chi
¢6 gia tri trong mdi 1An hoc va duge sit dung két hgp véi diém thi két thic hoc
phén d& xéc dinh didm hoc phn cia sinh vién.

5. Pon vi qué,n 1y noi dung ddo tao hoan thanh v1¢c nhép diém dénh gid b
phén ciia hoc phan vao hé théng quan 1y diém muén nhét khi két thic tudn dau tién
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clia ky thi (theo kh6a hoc). Hét thoi han nhép diém, Phong Pdo tao s& khéa hé
théng dé tién hanh kidm tra diém va xuit didm 1én tai khoan cia sinh vién,
Pidu 17. Céch tinh diém d4nh gis b phén, diém hoc phin

1. Diém dénh gi4 bo phan va diém thi két thuc hoc phén dugc chim theo
thang diém 10 (tir 0 dén 10), 1am tron dén mot chit s6 thap phén.

2. Piém hoc phan 14 diém trung binh cong (theo trong s8) ciia diém bé phén
va diém thi igét thiic hoc phén theo quy dinh cach danh gid cla d€ cuong chi tiqét
hoe phiin. Didm hoc phin 1am tron dén mot chit s6 thap phén, sau do duge chuyén
thinh diém chif nhu sau:

a) Loai dat:
Difm bé s6 10 | Didm chix Pibmhésb4 | Xép loai

8,5-10 A 4.0 Gioi
8,0 -84 B+ 3,5 Kha
70-79 B 3,0 Kha
6,5-6,9 C+ 23 Trung binh
55-64 C 2,0 Trung binh
50-54 D+ 1.5 Trung binh yéu
4,0-49 D 1,0 Trung binh yéu

b) Loai khéng dat: '

Piém hé s6 10 | Pilm chir | xép loai

0,0-39 F Kém

c) P&i véi nhig hoc phén chwa da co s& danh gi4 dé c6 didm hoc phan, khi
xép mitc dénh gi4 theo kidu chit dugce st dung cée ki hidu sau;

I Chura ¢ dit liu dénh gia.

X Chuwa nhan dwee két qua thi.

d. P6i voi nhitng hoc phin duge nha trudng cho phép chuyén diém, khi xép
mtre danh gid duge st dung ki hiéu R viét kém véi két qua.

3. Vige xép loai cac mirc didm A, B+, B, C+, C, D+, D, F dugc 4p dung cho
céc trudng hop sau day:

a) D6i v6i nhitng hoc phan ma sinh vién di cé dit diém dénh gia bd phan, ké
ca treong hgp bo hoc, bo kiém tra hodc bo thi khong cb 1y do phai nhén diém 0;

b) Chuyén d6i tir mirc didm I qua, sau khi d3 cé cic két qua dénh gia bo
phéin ma trude do sinh vién dugce gidng vién cho phép ng;

¢) Chuyén d6i tir céc trudong hop X qua.
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4. Vige xép loai & mirc didm F ngoai nhitng trirdng hop nhu d4 néu & khoan
3 iéu ndy, cdn 4p dung cho trudng hop sinh vién vi pham quy ché thi, c6 quyét
dinh phai nhan mirc diém F.

5. Vige xép loai theo mirc diém I dugc 4p dung cho céic trudng hop sau déy:

a) Trong thdi gian hoc hojc trong thoi gian thi két thic hoc ky, sinh vién bi
6m hodic tai nan khong thé dy kiém tra hodic thi, nhung phai dwge khoa quan 1y ndi
dung dao tao, Phong Dao tao cho phép;

b) Sinh vién khong the dy kiém tra b§ phan hojic thi vi nhitg 1y do khach
quan, duge tnrdng khoa quén 1y néi dung dao tao, Phong Pao tgo chip thudn.

6. Vige xép logi theo mirc diém X duge 4p dung d8i voi nhitng hoc phin ma
Phong Dao tao chua nhén duge béo cdo két qua trong qué trinh hoe tép cla sinh
vién tir khoa chuyén Ién.

7. Ky hiéu R duge ép dung cho céic tredng hop sau:

a) Diém hoc phin dwoc dinh gia ¢ céc mirc didm A, B+, B, C+, C, D+, D
trong dot danh gia dau hoc ky (néu c) dbi véi mét sé hoc phan dwgc phép thi sém
@8 gitip sinh vién hoc vuot,

b) Nhiing hoc phin duoc cong nhan két qua, khi sinh vién chuyén tir trudng
khic dén hodc chuyén ddi giifa cc chirong trinh.

Dilu 18. T8 chirc ky thi két thiie hge phin

1. Cudi mdi hoc ky, Trudng t chirc mot ki thi dé két thi thic hoc phin;
khong 16 chie thi lai. Nhimg sinh vién ¢6 diém hoc phin 13 diém F hodc ¢6 nhu
cau cai thién diém déu phai ding ky hoc lai. _

2. Thoi gian danh cho 6n thi mdi hoc phan ty 1¢ thuan véi sd tin chi cia hoc
phin d6, {t nhat 12 2/3 ngdy cho mét tin chi déi véi céc hoe phan chinh khéa. |

3. Phong Déo tao xy dyng ké hogch thi két thiic hoc phén theo két qui ding
ky khdi lugng hoc t8p cta sinh vién. Ké hoach thi dugc giri cho cdc don vi ¢6 lién
quan va cong bd cho sinh vién (théng qua tai khoan c4 nhén) it nhit 2 tun trude
khi bét dau thi. Phong Pdo tgo in danh séch thi vi chuyén cho céc don vi lién quan
dé 1o chte thi.

4. Piéu kién dé sinh vién dugc du thi két thiic hoc phén:

a) Sinh vién phai dam bao t6i thiéu 80% sb gior 1én 16p cita m3i loai gid trén
16p (1 thuyet, bai tap, thye hanh, thio luén...) ctia hoc phan. ,

b) Danh sich sinh vién bj dinh chi thi hoe phin do giang viéni tryc tiép @&
nghi ¢é xéc nhén cha trudng b0 mdn va phdi giri tdi khoa quan 1y ndi dung dao tao
trude ngdy thi két thuc hoe phan. Trudng khoa quan 1y ndi dung dao tao cd trach
- nhiém duyét danh séch dinh chi thi va chuyén cho Phong Pio tao.

5. Trudmg khoa quén 1y ndi dung dao tao chju trach nhiém t§ chirc thi:

a) Cir cdn b nhan @8 thi tir Phong Khéo thi va Dam bio chit lugng gido
duc, giao dé thi cho can b coi thi.
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b) Clr cén bd coi thi theo yéu ciu chia Phong Pao tao bao didm mbi phong thi
6 02 cén bd coi thi trong d6 it nhit mdt can bd coi thi 12 can bd giang day. Cén bd
coi thi phai ¢ trinh d6 dai hoc (nhing trudng hep dic biét phai duge Hiu trudng
phé duyét danh sach trude khi thye hién).

¢) Cit cén b chudn bj tai liéu va nhiing didu kién khic phuc vy budi thi:
danh sch dy thi, tai dung bai thi, phén viét (46 véi dé chép bang), bién ban xir Iy
céc trudng hop vi pham quy ché theo mau cia truong.

d) Phén cong liinh dao khoa tryc, theo ddi, gidm sal cde budi (bi va xir 1§ ok
hubng cén thiét trong qud trinh & chire thi; phin cong cén b coi thi 1 va 2 vio
phong thi.

d) T chirc va giao nhiém vy cu thé cho timg ¢4 nhén trong cic khéu: nhan
bai thi tir cén bd coi thi, quéan 1y bai thi, dénh phéch, roc phéch, cham thi, vao diém
thi, chdm phic khéo, hru trft bang diém va bai thi.

Pidu 19. Ra dé thi, hinh thic thi, chim thi, nhip diém thi, quin Iy diém
thi va s6 1in dwge dir thi két thiie hoe phén

1. D4 thi két thiic hoe phan phéi phit hop véi ndi dung hoc phén dd quy dinh
trong chuong trinh. Viée ra dé thi hosic lay tir ngin hing d8 thi dwoc thyc hién theo
quy dinh cha Hiéu truéng.

2. Hinh thirc thi két thic hoc phin c6 thé 13 thi viét (trfic nghiém holic ty

“luan), vén dép, viét tiéu lugn, 1am bai tép 16n, hoiic két hop gitta céc hinh thirc trén,

gifng vién thong bdo cho sinh vién vao thdi gian 16n 16p dau hoc ki. Higu trudng
duyét céc hinh thire thi thich hgp cho timg hoc phan,

3. Viéc chim thi két thic hoe phdn do hai gidng vién dam nhiém, Céc diém
thi két thiic hoe phén va diém hoc phin phéi duoc ghi vio bing diém theo miu
thong nhét ciia Trudng ¢6 chit ky cha ca hai giang vién chim thi, trudng khoa ky
xéc nhén (bing diém gdc) va pho t6 thém 02 bén. Bin gde giri vé Phong Pio tgo,
~ m6t ban Iy tai viin phong khoa, mdt ban dé thong bio cho sinh vién. Bai thi sau
khi chidm duoc khoa quan 1y ndi dung bao quéan va luu giff trong 2 ndm (khi hiy
bai thi phai ¢6 bién ban theo doi).

4. Thoi gian hoan thanh viée chim thi, nhip diém, nép bang diém, kiém tra
diém, tinh diém trén hé théng quan 1y diém va in bang diém tong hop:

a) Céc hoc phn thi bing hinh thirc thi viét i luin hoan thanh vi¢e cham thi,
nhap diém vao hé thdng quén 1y diém va nop bang diém gbc vé Phong Pio tao
mudn nht 10 ngay ké ti ngdy thi hoc phin do.

b) Céc hoc phin thi bing hinh thirc thire hanh, 13m tiéu Iudn, bai tp 16n, blo
céo hoan thanh viée dénh gia v nhap diém vao hé théng quén 1y diém, nop bang
di’éam gbc vé Phong Pio tao mudn nhét 01 tuldn ké tir ngdy két thiic gidng day hoc
phan dé.

¢) Céc hoc phan thi trén méy, thi van dép hoan thanh viéc chdm thi va cong
b diém cho sinh vién ngay sau khi két thic budi thi; hoan thanh viée nhap diém
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vao h¢ thbng quén 1y diém va nop bang didm gée vé Phong Dio tao mudn nhét 01
tudn ké tiy ngdy thi hoe phan d6.

_ d) Hét thoi gian nhap diém cia timg hoc phin, Phong Dio tao s& khéa hé
thong nhp diém dé tién hanh kiém tra, tinh diém va xuét diém hoc phin lén tai
‘khodn ca nhén sinh vién.

d) Sau mbi hoc ky chinh, Phong Dio tao in bang diém téng hop theo 16p
sinh vién; mét ban lvu & Phong Pao tao, mét ban giri cho céc khoa quan Iy ngénh
hru gitt. Tradng khoa quén Iy nganh chiu trach nhiém quan 1y i liéu nay vinh vién
& khoa.

5. Sinh vién ving mit trong ky thi két thic hoc phn, néu khéng ¢é 1y do
chinh déng coi nhu bé thi va phai nhan diém khong.

6. Sinh vién ving mit c6 1y do chinh d4ng (cé don xin hodn thi dwgc chp
nhén) s& khéng bj danh gid diém khéng, khéng phéi hoc lai, dugce bao luu cée diém
b§ phin va dwoc ding ky thi vao nhiing ky thi tiép sau.

7. Sinh vién mudn hoan thi phai lam don, duge trudng khoa quan Iy chvong
trinh d4o tao xdc nhin trude gidr thi, chuyén cho khoa quan Iy ndi dung dio tao va
Phong Pao tao dé xir 9. Khi mudn dy thi ¢ ky thi sau, sinh vién phai c6 don xin
thi(trude ky thi it nhét 2 wAn) kém véi don xin hofin thi (43 duge chép nhén), g
cho Phong Pao tao dé in danh sach thi.

Piéu 20. Phiic khio

1. Sinh vién chua thod mén vé két qua hoc tap diém b phin c6 quyén khidu
nai véi giang vién ngay sau khi nghe giang vién cong bd két qua vao thoi didm két
thic thoi gian hoc tép. Gidng vién 13 ngudi chiju tréch nhiém bio cdo Truéng khoa
gidi quyét nhitng khiéu nai cua sinh vién vé didm b phan truee khi gii két qua
cho Phéng Déo tgo. Trudng khong nhén va gidi quyét nhitng khiéu nai ctia sinh
vién vé diém b phan ciia mén hoc.

2. Sinh vién chura thod man vé két qua diém thi hoc phin ctia ban thén ¢6
quyen viét don d& nghi phitc khéo lai didm thi. Don phiic khio diém thi hoc phin
giri cho don vi quan 1y ndi dung dao tao chdm nhét 01 tuln sau khi théng béo diém
thi. -

3. Pon vi quén 1y ndi dung dio tao o chitc chédm phic khao theo quy ché
Thi t6t nghiép trung hoc phd théng quée gia va thong bao két qua (d3 dwgc Higu
trwong phé duyét) cho sinh vién chim nhét 01 tudn sau khi hét thoi han nhén don
phiic khéo.

4. Néu phtic khio ¢6 sy thay ddi didm cia bai thi, cic don vi quin 1§ néi
dung do tao giri vé Phong Thanh tra — Phdp ché ban photo cAc gidy t& sau: don
cua sinh vién, bién ban chdm phtic khao, Bién ban déi thoai, dé thi, dp 4n, bai thi
phd t6; Phong Thanh tra — Phép ché kiém tra trinh Hiéu truong xem xét, két ludn.
Phong Dao tao sira két qua thi ciia sinh vién trong hé théng quan 1§ theo két luan.
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5. Khi phét hién cé bat cir sy khic biét ndo gilia bang ghi didm di cong bd
va diém dugc nhép, luu trit trong hé théng quén 1y ddo tao ciia Truong, sinh vién
c6 trach nhigm giri don yéu cau Phong Do tao kiém tra lai két qua.

6. Nhiing giang vién va can bd cb nhiéu saj sot trong viéc chdm thi, nhap
diém... s& duge 1p danh séch dua vao ndi dung xét thi dua hang nim.

Didu 21. Thye tip sw pham va thye té chuyén mén

1. Trong chuong tinh ddo tgo cha Trudng ¢b 2 hoe phin thye @p su pham:
Thye thp su pham 1 va Thyc tip su pham 2.

2. Thye t3p su pham 14 nhimg ndi dung ddo tao ngh’ nghiép bat bude. Sinh
vién duge ding ki hoc tap nhur nhiing hoc phin khéc, dam bao céc quy dinh vé
diu kién tién quyét, diéu kidn hoe trude cta chuong trinh ddo tao.

3. Thyc tép su pham thyc hién theo Quy ché Thyc tip su pham hién hanh
cia Trudng Pai hoe Su pham.

4, Thyc t8 chuyén mon 1a hoat d4ng bt bude ddi véi cac hoe phan c6 lién
quan dén gido dyc phd thong, mAm non va duge quy dinh trong chuong trinh dao
tao.

5. Thye té chuyén mon thue hién theo Quy chd Thye té chuyén moén hién
hénh cta Trudng Pai hoc Su pham.

Didu 22. Khod ludn tit nghi¢p

1. Phu nim hoc cubi ctia khod hoc, sinh vién duge diing ky 1am khoa fuan 6t
nghigp. |

a) Khoéa ludn t6t nghiép dai hoc c6 khdi lugng kién thérc twong duong 7 tin
chi.

b) Diéu kién déing ky 1am khéa ludn: Sinh vién ¢6 diém trung binh chung tich
lily ti¥ 2,5 ted 1én (tinh dén thod diém xét didu kién 1am khéa ludn t6t nghiép).

¢) Trude khi xét danh séch sinh vién 1am khéa lugn t6t nghiép, c4c khoa quén
Iy nganh in bang diém tr phin mém quén 1y do tao; xét nguyén vong cta sinh
vién va kha niing hwéng din ciia gidng vién; 1gp danh séch sinh vién c6 di didu
kién 1am luén vin chu?ren cho Phong Dao tao; Phong Déo tao tp hop danh séch de
nghi Hiu trudng quyét dinh phit hop véi diéu kién thie té cia Trudng.,

2. Huéng dfn sinh vién lam khoa luan t5t nghiép:

a) Cén bg giang day c6 chirc danh Gido su hrdng dan khéng qué 7 sinh vién
ldm khod luéin t6t nghiép;

b) Céc cén bd gidng day c6 chic danh Phé Gido su, hodc ¢é hoc vi Tién si

~ khoa hoc duge duge hudng din khéng qua 5 sinh vién lam kho4 luén t6t nghiép;

¢) Céc cén bg gidng day c6 chirc danh Giang vién chinh hofc ¢6 hoc vi Tién
si duge duge huéng dan khéng qua 3 sinh vién 1am khod luén t5t nghiép;
d) Cén bd gidng day co chiic danh giang vién huéng din khong qué 2 sinh vién
lam khod Iufn tot nghiép.
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Didu 23. Danh gid kho4 luén 6t nghi¢p

Déu mdi ndm hoc, Higu trudng cin it vao thue t& quybt dinh mét trong hai
hinh thire dénh gid khoa lufin t6t nghiép sau.

a) Cham khod lugn t6t nghiép: mdi khod lugn t6t nghiép c6 2 giang vién chém
doe 13p, diém cua khoa luén 13 diél}l trung binh cgng ctia 2 gidng vién cham theo
 thang diém 10 lam trdn dén 1 chit s6 thap phén;

b) Hoi dong chdm kho4 lufn t6t nghiép: mdi khod lujn t6t nghiép duge dénh
gid boi mot Hoi ddng gém 5 thanh vién (trong d6 ¢b 2 phan bién). Diém cta khoa
luéin t6t nghiép 13 diém trung binh cong cia diém danh gié cée thanh vién Héi déng
theo thang diém 10, 1am tron dén 1 chit s thép phan va duge cong bd ngay sau
budi bao vé.

4. Diém khod Iun t6t nghiép dugc tinh vao diém trung binh chung tich liiy
cua toan khod hoc.

5. Sinh vién ¢6 khod lun t6t nghiép khéng dwoc chim hoiic bj didm F, phai
dang ky hoc thém mét s6 hoc phin chuyén mén nhu nhitng sinh vién khong 1am
khod Iudn t6t nghiép. '

6. Hoc phan thay thé khoé ludn 6t nghidp: sinh vién khéng duoge giao lam
kho# lugin t6t nghiép phai diing ky hoc mot s6 hoc phin thay thé theo quy dinh cita
chuong trinh ddo tao véi khéi lwgng kién thire twong duong 7 tin chi.

Didu 24. Didu kign xét tt nghilp va cdng nhén bt nghiép
1. Sinh vién duge xét va cong nhan 5t nghiép khi c6 di cic didu kién sau:

a) Tich lily dt s6 hoc phén va khéi hrong ciia chong trinh dio tao duge quy
dinh tai Diéu 2 ctia Quy dinh nay;

b) Piém trung binh chung tich lily ciia toan khoéa hoe dat tir 2,00 trd 1én;

¢) Cho dén thoi didm xét tht nghiép khéng bi truy ciru trach nhiém hinh sy
hogic khong dang trong thdi gian bj ky ludt & mirc dinh chi hoe tip;

d) C6 chimg chi gido duc qubc phong — an ninh dbi voi céc nganh dao tao
khong chuyén vé quéin sy va hoan thanh hoc phin gido dyc thé chit (dbi véi céc
nganh khong chuyén vé thé duc - thé thao);

2. Sau mbi hoc ky, c4c sinh vién ¢ di didu kién tbt nghi¢p sém hon hodc
qué thoi han hoe tép 4 niim & Trudng phai 1am don giri Phong Dao tao dé xin xét
tot nghiép (theo mau). Nhimg sinh vién két thic khod hoc diing thdi han khéng
phai 1am don xin xét cdng nhén tét nghiép.

3. Hoi ddng xét tbt nghiép ctia Trudng do Hiu truéng hofic Pho Higu
truong duge Hidu trudng uy quyén lam Cha tich, Trudng phong Phong Pio tao
lam Thw ky va cdc thanh vién 1a cac Truéng khoa qudn 1y chwong trinh dao tao,
Truéng phong Phong Cong téc hoce sinh - sinh vién.
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4, Hoi dbng xét tét nghiép ciin cir vao céc diu kién cﬁng nhén tot nghiéy
quy dinh tai Khoan 1 Piéu ndy dé 1ap danh séch nhung sinh vién do.diéu kién tot
nghiép.

5. Cén ctr d& nghi ctia Hoi ddng xét t6t nghlep, Hiéu truong ky quyet dinh
cong nhén t6t nghiép cho nhiing sinh vién di diéu kién t6t nghiép.

Ditu 25. Panh gid két qua hoc tip

1. Két qua hoc tap cha sinh vién duge dénh gia sau timg hoc ky qua céc tidu
chi sau:

a) S6 tin chi ciia cac hoc phan mé sinh vién ding ky hoc vao ddu mdi hoc ky
(goi tht 1a khéi luong hoc tap ding k).

b) Piém trung binh chung hoc ky la diém trung binh c6 trong | sb cua céc hoe
phﬁn ma sinh vién déng ky hoc trong hoc ky d6, voi trong sb 12 $6 tin chi twong
{mg cia timg hoc phén.

¢) Khéi lwong kién thie tich Iy 13 khoi leong tinh bing tong s6 tin chi cla
nhimng hqc phén di dugc dénh gid theo thang diém chit A, B+, B, C+, C, D+, D
tinh tir ddu khéa hoc.

d) Piém trung binh chung tich Iy 1a diém trung binh ctlia céc hoc E)hﬁn va
dugc dénh gié bing cic diém chit ma sinh vién d4 tich Ity dugc, tinh tir dau khéa
hoc cho t6i thi diém duge xem xét vao lic két thiic mdi hoe ky.

2. Céch tinh diém trung binh chung

a) Dé tinh diém trung binh chung hoc ky v& diém trung binh chung tich Iy,
mire diém chir ciia mi hoe phan phai duge quy ddi qua diém s nhw sau:

Piém hé s6 10 Piém chit | Diém quy a6i hé s6 4
8,5-10 A 40
8,0-84 B+ 3,5
7,0-7.9 B 3,0
6,5-69 C+ 2,5
55-64 C 2,0
50-54 D+ 1,5
40-49 D 1,0
0,0-39 F 0,0

b) Piém trung binh chung hoc ky va dlém tmng binh chung tich lity duqc
tinh theo cdng thirc sau va duge 1am tron dén 2 chix s6 thap phén:

Zar % 7,

o, Im‘;
A= I

P

fem]
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Trong d6:

A 14 diém trung binh chung hoc ky hogic diém trung binh chung tich liiy
a; 12 diém ciia hoc phén thi i

n; 12 $6 tin chi ctia hoc phan thir i

n 13 tong s6 hoc phan.

¢) Diém trung binh chung hoc ky dé xét hoe béng, khen thudng sau m3i hoc
ky chi tiuh theo diem cac hoe phdn ding ki hoc tip trong hoc Id & lan déng ki hoc
va thi thir nhét. '

d) Diém trung binh chung hoc k¥ va diém trung binh chung tich Iiiy dé xét
théi hoc, xép hang hoc luc sinh vién va xép hang tbt nghi€p duge tinh theo diém
hoc phan cao nhét trong cée 14n hoc va thi.

3. Sinh vién dugc xép loai hoc luc theo didm trung binh hoc ky, diém trung
binh niim hoc hofic diem trung binh tich liy theo thang diém 4 nhu sau:

Tir 3,60 dén 4,00: Xuit séc;
Tir 3,20 dén cén 3,60: Gioi;
Tir 2,50 dén cén 3,20: Kha;
Tir 2,00 dén cén 2,50; Trung binh;
Tiy 1,00 dén cén 2,00; Yéu:
Duéi 1,00: Kém.
Pitu 26. Xép hang niim ddo tao va hoe lye

. 1. Sau mdi hoc ky, cin ct vao khéi legng kién thirc tich Iy, sinh vién duge
xép hang ndm déo tao nhu sau:

Xép hang niim ddo tgo | Khi lwgng kibn thire tich liy
a. Niim tht nhét Duédi 31 tin chi

b. Ném thir hai Tir 31 tin chi dén 60 tin chi

c. Néim thir ba T 61 tin chi dén 90 tin chi

d. Nam thir tu Tir 91 tin chi tré 1én

2. Sau mbi hoc ky, cin cfr vio diém trung binh chung tich lu§, sinh vién
duge xép hang vé hoe luc nhiy sau:

a) Hang binh thudng: Néu diém trung binh chung tich Ifiy dat tir 2,00 trd 1én.

b) Hang yéu: Néu didm trung binh chung tich Iy dat dudi 2,00 nhung chua
ro1 vao truong hop bi budce thoi hoe.
3. Két qua hoc tap trong hoe ky phy duge g0p vio két qua hoc tip trong hoc k¥
chinh ngay truéc d6 dé xép hang sinh vién vé hoc hue.
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Didu 27. Cép bing tdt nghiép, bae luu két qua hoc tip, chuyén chwong

trinh dao tao va chuyén loai hinh dao tao
| 1. Bang tt nghiép dai hoc dugc cp theo nginh ddo tgo. Hang t6t nghiép
dugc xdc dinh theo di€m trung binh chung tich lily ctia todn khoé hoc, nhur sau:

a) Logi xudt sic:  Piém trung binh chung tich Ity tir 3,60 dén 4,00;

b) Logi gioi: Didm trung binh chung tich liy tir 3,20 dén 3,59;

¢) Logi khd: Diém trung binh chung tich Iy ti 2,50 dén 3,19;

d) Loai trung binh: Bidm trung binh chung tich Iy tir 2,00 dén 2,49.

2. Hang tot nghiép ciia nhimg sinh vién c6 két qua hoc tap toan khoé logi
xudt sic va giéi 8 bi giam di mot mire, néu roi vao mét trong cée trudmg hop sau:

a) C6 khéi Iwgng cta céc hoc phan phai hoc lai vuot qua 5% so véi tbng s6
tin chi quy dinh cho toan chuong trinh;

b) Sinh vién di bi ky luét K mitc canh céo tré 1én trong thdi gian hoc.

3. Két qua hoe tép ciia sinh vién duoe ghi vio bang diém theo timg hoc phén
va dugc clp cho sinh vién kém theo béng tot nghiép, ké ca cc két qua hoc tap
nhitng ndi dung dao tao sinh vién tich luy thém ngodi quy dinh t6i thiéu dwoc cip
bang tot nghiép.

.4 Néu két qua hoc tip clia sinh vién thoa mén nhing quy dinh tai Khoan 1
Diéu 28 cia Quy dinh ndy ddi véi mdt s6 chuong trinh dio tao twong (g véi cie
nganh dio tao khéc nhau, thi sinh vién duwoc clp cic biang tot nghidp khic nhau
tuong Ung vai céc nganh dao tao do. :

5. Sinh vién con ng chimg chi gido duc quéc phong, ching chi gido duc thé
chit, chimg chi tiéng Anh va chimg chi tin hoc, nhung 3 hét thoi gian t6i da dwoc
phép hoc, trong thoi han 03 ndm tinh tir ngdy phéi ngimg hoc, duge tré v& Trudmg
tri ng dé c6 da didu kién xét tot nghiép. : : e :

6. Sinh vién khong 6t nghiép dugc cip gify chimg nhin vé céc hoc phin di
hoc trong chwong trinh ctia Trudong. Nhiing sinh vién nay néu c6 nguyén vong,

duoc quyél} lam don xin chuyén qua céc chuong trinh khic theo quy dinh tai
khoan 4 Diéu 29 ciia Quy dinh nay.

Chwong IV :
NHUNG QUY PINH KHAC POI VOI SINH VIEN
Didu 28. Nghi 6m, nghi hoc tam thoi

1. Sinh vién xin nghi m trong qué trinh hoc hodc trong dot thi, phai c6 don
xin phép gl truong khoa quan Iy nganh dao tao trong vong mét tudn k& tir ngay
6m, kém theo gidy chimg nhin cta Tram y t& Trudng hodic c4c co s& y té c6 tham
quyén.

2. Sinh vién duge quyén viét don xin nghi hoc tam théi va bao luu két qua
dd hoc trong céc truong hop sau:
a) Duoc didu dong vao cac luc lugng vii trang;
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b) Bi ém hodc tai nan phal diéu tri thoi gian dai, nhung phai c6 gifly x4c
nhén cla co quan y t& c6 tham quyén;

¢) Vi nhu ciu c4 nhén. Trudng hop ndy, sinh vién phai hoc it nhét mgt hoe
ky & Truong, khong roi vao cée trurdng hop bi bude thdi hoe va phai dat diém trung
binh chung tich Iily khéng dudi 2,00. Thoi gian nghi hoc tam thoi vi nhu clu c4
nhan phdi duge tinh vao thoi gian hoc chinh thic.

3. Sinh vién xin nghi hoc tam thoi vao thdi gian thi, Phong Cong tz'ic hoc
sinh sinh vién phéi hop véi Phong Pao tao dé xir Iy dit liét trude khi ra quyét dinh.

4. Sinh v1en nghi hc;)c tam thoi, khi mudn tro lai hoo tiép tai Trwdng, phai
viét don xin hoc nep, it nhat 10 ngay trude khi bét dAu hoc k¥ maéi.

5. Phong Cong tac hoc sinh - smh vién tiép nhén don cia sinh vxén xin nghi
hoc tam thdi, xin tré Iai Trirdng hoc tiép, trinh Hidu truéng xem xeét, quyét dinh va
gl quyét dinh cho Phong Dao tao va khoa quén 1y nganh dao tao dé phéi hop quén
Iy. Sinh vién clia khod hoc nao sau thoi gian nghi hoc tam thoi tré lai Trudng hoc
tap, tiép tuc dwge quén Ty theo hd so sinh vién ciia khoa hoc do.

Ditu 29, Chuyén nginh, chuyén noi hoc, chuyén co s¢ dio tao, chuyén
hinh thite hoe

1. Sinh vién duge xem xét chuyén sang hoc mét chuong trinh, mdt nganh
ddo tao khéc, hojc mot phan higu khic cia co s¢ dio tao, holdc tir phén hitu vé try
s& chinh khi ¢6 @i cac diéu kién sau:

a) Khong dang 13 sinh vién trinh d6 n#m thi nhét holic ndm cubi khoa,
khéng thude dién bg xem xét bude thoi hoc va con 40 thoi gian hoc tip theo quy
dinh tai khodn 1 Diéu 26 cia quy dinh nay;

b) Co s dao tao, tru s¢ chinh (hodc phan hiéu) c6 da cac didu kién dam bao
chét hrong, chua vugt qua ning lye dao tao ddi véi chuong trinh, nganh dao tao d6
theo quy dinh hién hanh ctia B Gido duc va Do tao;

¢) Pugce su ddng ¥ cta thi trudng céc don vi chuyén mén phy trach chuong
trinh, nganh dao tgo, ngudi phu trich phan hiéu (noi chuyén di va chuyén dén) va
c¢ha hiéu Ludng.

2. Sinh vién dugc xét chuyén co s& dio tao néu ¢6 du cée dibu kién sau day:

a) Khong dang 13 sinh vién trinh d6 niim thir nhit hodc nim cudi khéa,
khong thudc dién bi xem xét bude théi hoc va con @i thoi gian hoc thp theo quy
dinh tai khoan 1 Diéu 26 ciia quy dinh ndy;

b). Sinh vién dat didu klén triing tuyén ciia chwong trinh, nganh dao tao cling
khoa tuyén sinh tai noi chuyén dén;

¢) Noi chuyen dén c6 4t cac didu kién dam bio chét lwgng, chua vugt qué
ndng lyc dao tao ddi véi chwong trinh, nganh do tao d6 theo quy dinh hién hanh
cua By Gido dyc va Pao tao;
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d) Buge sw dong ¥ ciia Higu trwéng trudng xin chuyén di va trudng xin
chuyén dén; '

e) Xin chuyén dén trudmg cé cting nganh hodc thudc cling nhém nganh véi
nganh dao tao ma sinh vién dang hoc;

3. Thii tyue chuyén co s& dao tao

a) Sinh vién xin chuyén trudmg phai lam hé so xin cl_luyén trudng bao gom:
Pon xin cht}yén trrdmg (trong don o6 day @i théng tin vé két qua thi tuyén sinh, 06
dy di § kién cia truomg chuyén di va ¥ kién ctia trudng tiép nhin); bang ghi day
dit két qua hoc tap. Khi dén nhép hoc chinh thirc phai c6 diy ¢t hé so nhip hoc
theo quy dinh tuyén sinh ciia Bé Gido dyc vA Péo tao va ho so chuyén trudng,
Sinh vién thude khod tuyén sinh ndo, khi chuyén dén trrdng s& quan 1y hd so vi
chuong trinh ddo tao theo kho4 tuyén sinh d6 cia Trudng.

b) Hiéu trudng quyét dinh tiép nhén hogic khong tiép nhén; quyét dinh vie
hoc tép tié;xz tyc cha sinh vién, céng nhén céc hoc phan ma sinh vién chuyén dén
duge chuyén dbi két qua va sb hoc phin phéi hoc bd sung, trén co s¢ so sdnh
chuong trinh & trudng sinh vién xin chuyén di va truong xin chuyén dén,

4) Sinh vién dwoc xem xét chuyén tir ddo tao theo hinh thirc chinh quy sang
hinh thire dao tao vira 1dm vira hoc.

Piéu 30. Cong nhan két qua hoc tip va chuyén abi tin chi

1. Két qua hoc tap ciia sinh vién da tich liiy t mot trinh 4 dao tao khac,
mét nganh dao tao hodic mét chuong trinh dao tao khac, mot 1<h<§a hoc khéc hodc tir
mét co 80 dao tao khac dugc xem xét cong nhén, chuyén d6i sang tin chi cua
nhitng hoc phén trong chwong tdnh dao tao clia Trudmg.

2. Hoi dbng ddo tao xem xét cong nhan, chuyén ddi tin chi trén co s& ddi
sinh chuan dau ra, ndi dung va khdi lugng hoc tip, céch thic dénh gid hoc phan va
céc dicu kign bdo dam chit lwvong thyc hién chwong trinh theo céc cap do:

a) Cong nhén, chuyén ddi theo timg hoe phn,

b) Cong nhén, chuyén déi theo timg nhém hoc phan.

¢) Cong nhéin, chuyén di theo ca chuwong trinh dio tao.

3. Trudmg ban hanh quy dinh viée cong nhén két qua hoc tap va chuyén ddi
tin chi. Khi lugng t6i da dwge cong nhén, chuyén ddi khong vugt qué 50% khéi
luong hoc tap ti thidu cta chuong trinh dao tao theo hudng dan cia B$ Gido duc
va Pao tao.

Diéu 31. Hoc cing lic hai chwong trinh

1. Hoc cing lic hai chwong trinh danh cho sinh vién c6 da diéu kién theo
quy dinh tai Khodn 2 Pidu nay v ¢6 nhu ciu déing ky hoc thém mot chuong trinh
thir hai tai Trudng Pai hoc Su pham hodc & don vi ddo tao khéc thuge Pai hoc
Thai Nguyén dé khi tdt nghiép duoc cép hai viin bing. '

2. Diéu kién dé hoc cing lic hai chuong trinh:
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a) Chwong trinh thir hai phai thugc nganh déo tao khac so voi chuong irinh
tht nhét;

b) Sau khi da két thic hoc ky thi nhét niim hoc du tién clia chuong trinh
th nhat va sinh \aen khéng thuge dién xép hang hoc lyc yeu

c) Trong qua trinh sinh vién hoc cling lic hai chuong trinh, néu diém trung
binh chung hoc ky dat dudi 2,00 thi phai dimg hoc thém chuong trinh thir hai &
hoc ky tiép theo.

3. Thoi gian t6i da dugc phép hoc ddi véi sinh vién hoc ciing lic hai chuong
trmh a thoi gian t6i da quy dinh cho chuong trinh thir nhat, quy dinh tai Khoén 1, 2
bidu 6 cia Quy dinh ndy. Khi hoc chirong trinh thir hai, sinh vién duge béo lvu
diém cia nhitng hoc phan c6 ndi dung va khdi lwong kxén thirc tvong duong ¢
trong chirong trinh thir nhat. Sinh vién lim don xin duoc bao hu; Truong khoa quz’m
1y chuong trinh ddo tao thir hai x4c nhén; Phong Pio tao trinh Higu trudng ra quyét
dinh.

4. Sinh vién chi duge xét t6t nghiép chwong trinh thnr hai, ndu c6 du didy
kién tot nghiép & chwong trinh thi nhét,

5. Hg thdng tin chi cho phép sinh vién d¥ng ky hoc va tich lity ddng thoi cac
hoc phan ctia nganh thir nhdt va céc hoe phén ciia cac nganh khéc (trir hoc phén db
an 10t nghiép hay khéa lufin tbt nghigp). Sinh vién cling c6 thé hoe céc hoc phén
ciia ngdnh thir hai sau khi d3 nhan bang 6t nghlep nganh thir nhit (néu con thei
gian hoc) Céc hoc phan ma sinh vién di hoc déu duoc ghi vao bang diém. Tuy
nhién, viéc xép hang t6t nghiép chi ciin ¢t vao céic hoc phén ¢6 trong chwong trinh
dao tao cua tirng nganh.

6. Sinh vién muén hoc chuong tﬂnh thir hai phéi viét don gixi cho Phbug
Do tao dé béo cdo Gidm dbc Pai hoc Thai Nguyen phé duyét. Sinh vién ty
nguyén déng hoc phi trong trudng hop khong c6 ngin sdch Nha nwée cip theo quy
dinh hoc phi tin chi & Khoan 6, Diéu 3 ciia Quy dinh ndy.

Pitu 32, Pao tgo lién théng cdc trinh d¢ véi trinh d§ dai hoc

1. Lién thong gitra trinh do trung chp véi trinh d6 dai hoc: Ngudi hoc duqc
- ¢dng nhén gi4 tri chuyén dbi ciia mét s6 hoe phéin trong chivong trinh trung cAp va
phéi hoc tbi da 90 tin chi d8 tich Ky di khéi Iugng theo chwong trinh dao tao.

2. Lién thong gitta trinh dd cao dang véi trinh do dai hoe:

a) Ngum cO trinh do cao dang ding v6i nganh dao tao duge cong nhén gia
tri clmyén ddi ctia mot sb hoc phan va phai hoc t6i thidu 60 tin chi dé tich liy du
khéi lugng theo chuong trinh dao tao.

b) Nguén c6 trinh d6 cao ding khac voi ngan]] dao tao duqc cOng nhén glé
tri chuycn d6i ctia mét s6 hoc phan va phai hoc t6i da 90 tin chi dé tich Ity dt khéi
lrgng theo chuong trinh dio tao.
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3. Lién thong d6i véi ngudi da cb bing dai hoc: Ngudi ¢6 bing dai hoe duge
cong nhén gid tri chuyén d6i cia mot sb hoc phan va phai hoc dé tich Iiiy dd khéi
lugng theo chuong trinh ddo tago.

4. Vige xéc cong nhan khéi lwgng gid tri chuyén doi cia céc hoc phén do
Hbi dong lién thong thye hién, trinh Hiéu truéng phé duyét. Hoi ddng lién thong
duge thanh 13p thude Héi ddng tuyén sinh ciia timg nganh va timg dot tuyén sinh.

Didu 33. Xir Iy vi pham dbi véi sinh vidn

1. Trong khi dy kiém tra thuding xuyén, chudn bi tiéu luén, bai tip 16n, thi
gifra hoc phén, thi két thic hoc phan, chuin bi d 4n, khoa luén t5t nghidp, néu vi
pham quy ché, sinh vién s& bj xit 1y ky ludt véi timg hoc phin d4 vi pham.

2. Sinh vién di thi ho hoiic nhé ngudi khéc thi hg, déu bj ky luat & mirc dinh
chi hoc tp mét nim hoc d6i véi trudng hop vi pham 1An thir nhét va bude thdi hoe
d6i voi tredmg hop vi pham 13n thir hai.

3. Trir trudng hop nhu quy dinh tai Khoan 2 ctia Diéu ndy, mic d6 sai pham
va khung xtr 1y ky luat d6i v6i sinh vién vi pham duoc thuc hién theo c4c quy dinh
cta Quy ché tuyén sinh dai hoc, cao ding hé chinh quy.

Chwong V
TO CHUC THY'C HIEN
Pitu 34. T chirc thye hién

1. Quyét dinh ndy c6 hidu luc ké tir ngdy k¥, 4p dung cho che khéa tuyén
sinh tir ndm hoc 2021 — 2022 tré di va thay thé Quyét dinh s 3030/QP-DHSP
ngy 01 thang 8 niim 2018 clia Hidu truéng vé viée ban hanh Quy dinh ddo tao dai
hoc chinh quy theo hé théng tin chi: Quyét dinh sé 3333/QD-DHSP ngay 20 théng
8 niim 2018 ctia Hiéu trudng v& viée ban hanh Quy dinh ddo tao viva 1am vira hoe
trinh d§ dai hoc ctia Trudng Pai hoe Su pham; Quyét dinh s6 2109/QP-DHSP,

- ngdy 25 thang 7 nim 2013 cia Hiéu trudng vé viée ban hanh Quy dinh dio tao lién

théng frinh d6 dai hoc; Quyét dinh s6 1090/QD-DHSP ngdy 29 thang 3 nim 2019.
ctia Hiéu trudng vé viéc ban hanh Quy dinh dao tao cép bing tot nghiép thir 2 trinh -
d6 dai hoc nhém nganh ddo tao gido vién, Trong qua trinh thyc hién, cic don vi, c4
nhén c6 khé khan hodic viréng méc phét sinh cAn duge phan 4nh téi Ban Gidm hidu
(qua Phong Pao tao) @€ kip thi bd sung, diéu chinh.

2. Trudng céc don vi lién quan chiu trach nhiém phé bién néi dung Quy dinh
ndy dén ting gidng vién, can bo va sinh vién thude don vi minh quén Iy./.
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