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ABSTRACT
DETERMINING THE CHEMICAL COMPONENTS AND
ANTIMICROBIAL ACTIVITY OF GREEN TEA (CAMELLIA SINENSIS)
GROWN IN NGHE AN PROVINCE

Green tea (Camellia sinensis) belonging to the Theaceae family is widely planted and used in Asian, African,
Latin American, and Oceanian countries. The plant is a nutrious source of polyphenols, catechins, amino
acids, flavonoids, carotenoids, vitamins, and polysaccharides. Based on biochemical compounds in tea, tea
has shown health benefits as anticancer, anti-oxidant, and antimicrobial activities, as well as its effectiveness
in reducing body weight. In this study, there were 9 different bioactive compound groups detected in the
green tea grown in Nghe An provinece, including alkaloids (22.01%), fatty acids (16.96%), triterpenoids
(15.14%), phenols (9.50%), terpenes (9.43%), steroids (5.61%), ketones (4.79%), flavonoids (3.65%), and
monoacylglycerols (1.96%), respectively. Particularly, the extreact of green tea leaves possessed ability to
against Vibrio harveyi bacteria, which causes of serious diseases in aquatic animals such as lesions,
blindness, gastroenteritis, myonecrosis, skin ulcers and tail rot in fish, and is the causative agent of luminous
disease in fish, shrimp, crab... with high mortality rate. The antibacterial ring diameters were reported in the
range of 10.82 mm and 16.52 mm under the extract concentrations of 200-500 ppm. This illustrates that the
role and potential application of green tea extract in preventing and treatment bacterial diseases for aquatic
animals, especially the luminous disease in shrimp.

Keyworks: Camellia sinensis, GC-MS, Vibrio harveyi.

1. GIOI THIEU duoc st dung lam phu gia trong thuc
phdam, my pham, 1am nguyén liéu trong

Tra xanh (Camellia sinensis) hay con goi ,
dugc pham.

la ché xanh 1 loai thyc vat phd bién &

Viét Nam, duoc st dung nhu mét thuc Cac nghién cau vé thanh phan hoa hoc
udng hang ngay lau doi véi nhiéu gia tri trong tra xanh Camellia sinensis da duoc
vé stc khoe. Bén canh do, tra xanh ciing cong bd. Cac thanh phan chinh trong tra

32


mailto:levannhan.na@gmail.com

xanh phai ké dén polyphenol nhu
catechins (catechin (C), epicatechin (EC),
epigallocatechin ~ (EGC), epicatechin
gallate (ECG), and epigallocatechin
Gallate), flavanoid (myricetin glycoside,
quercetin glycoside va behenyl glycoside,
anthocyanins), phenolic acid (gallic acid,
chlorogenic acid, caffeic acid, p-coumaric
acid, ellagic acid, quinic acid, tea gallate),
cac alkaloid (caffeine, theophylline,
theobromine), cac amino acid,
carbohydrate, nguyén t khoang, acid hitu
co va mot s6 hop chat vong thom khac.
Trong do6, polyphenols, theanine, va
caffeine 1a ba thanh phan c6 ham lugng
I6n nhat trong tra xanh [1]. Theo Gupta va
Kumar, thanh phan héa hoc cua tra xanh

(Camellia sinensis) chtra 13 hop chat, gom:

Caffeine; 1,4-Dimethyl-4,5,7,8-
tetrahydroimidazo-[4,5-E]-1,4- Diazepin-
5,8(6H)-dione; 2- Fluorobenzylamine,N,N-

dibutyl; 6-Octadecenoic acid; cis-vaccenic acid;

trans-13-
cis-13-

trans-13-Octadecenoic
Octadecenoic acid; Erucic acid;
Eicosenoic acid; cisll-Eicosenoic acid;
Anethole; cis-13-Eicosenoic acid; cis-11-
Eicosenoic acid; cis-10-Nonadecenoic acid [2].

acid;

Tra xanh duogc coi la thich hop cho bénh
nhan ting huyét 4p, m& mau cao, bénh
tim mach vanh, xo ctrng dong mach va
tiéu duong. Céc polyphenol, caffeine,
theanine, polysaccharides va céac thanh
phan khac dugc chiét xuit va tach ra tir
tra xanh c6 tac dung duogc 1y nhu chdng
ung thu, chdng oxy hoa, bao vé hé than
kinh va lam giam duong huyét [1]. Chiét
Xuat cua tra xanh ciing duoc ghi nhan co
hoat tinh chéng lai cac loai vi khuan gay
bénh ¢ ngudi nhu: E. coli, P. aeruginosa,
S. aureus va fungus C. albicans voi
duong kinh vong khéng khuan nam trong
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khoang tir 9 dén 18 mm, nong d6 wc ché
t6i thiéu tir 6.25 dén 12.5 mg/ml va ndng
d6 diét khuan tdi thiéu tir 50-12.5 mg/ml
[2]. Bén canh d6, mot sb nghién cau vé
kha ning khang khuan cua tra xanh da
duoc céng bd. Chi véi nudc tra xanh thu
dugc nho dun s6i hoac ngdm 14 ché trong
nuéc nong, sy phat trien cua Vibrio
parahaemolyticus ciing c6 thé bi Gc ché
[3]. Dich chiét tra xanh con thé hién kha
nang khang khuan Vibrio
parahaemolyticus va Vibrio harveyi trong
nghién ctu cua Hoa va cong sy nam 2020
[4]. Trong d6, chung vi khuan Vibrio
harveyi 1a chuan vi khuan thuong gay cac
bénh nghiém trong trong nudi trong thiy
san nhu tén thwong, mu mat, viém da day
rudt, hoai tir co, loét da va bénh théi dudi
O c4, la tdc nhan gdy bénh phat sang ¢
tom, cua... V4i ty 1& chét bénh cao [5,6].
Truoc do, Kanya va cong su da nghién
ctru hoat tinh khang khuan cua tra xanh
(GT) va polyphenol tra xanh (GTPP) trén
Vibrio harveyi ¢ cac diéu kién ting
truong khac nhau: moi truong giau dinh
duong (agar tron véi GT va GTPP) va
diéu kién dinh dudng thap (nudc bién vo
trang). Két qua nghién ctu cho thay, tra
xanh va polyphenol cua tra xanh déu co
kha nang chéng lai vi khuan V. harveyi.
Su phét trién caa V. harveyi bi Gc ché boi
polyphenol cua tra xanh & nong do 400
ppm va trad xanh ¢ nong do6 1.000 ppm
trén dia thach. Tuy nhién, & Viét Nam
chua co nghién ciru ndo céng bd vé hoat
tinh khang khuan cua chiét xuét tra xanh
i véi vi khuan Vibrio harveyi [7].

Trong nghién ctu nay, nhdm nghién ctu
da tién hanh xac dinh thanh phan hoéa hoc
trong dich chiét methanol cua tra xanh



trong ¢ Nghé An va kha ning khang
khuan Vibrio harveyi caa dich chiét nay.

2. THU'C NGHIEM

La tra xanh duoc thu thap ¢ x@ Thanh
Thuy, huyén Thanh Chuong, tinh Ngh¢
An vao thang 6 nam 2023 va dugc giam
dinh bai chuyén gia sinh thai hoc PGS.
TS. Nguyén Van Sinh, Vién Sinh thai va
Tai nguyén sinh vat, Vién Han lam Khoa
hoc va Cong nghé Viét Nam. L& tra xanh
duoc rira sach, sy kho, sau do nghién
thanh bot. Methanol tinh khiét danh cho
phan tich dugc mua tr Merck-buc. 10 g
bot tra xanh khé dugc ngam trong 100
mL MeOH ¢ nhiét do phong 24 gio, chiét
lip 03 lan. Toan bo dich chiét dugc gom
lai, loc qua gidy loc Whatman. Dich loc
duoc ¢d quay chan khong sau dé siy kho
& 40°C, thu duoc cao chiét. 100 mg cao
chiét pha lo&ng véi 10 mL MeOH, loc qua
mang loc PTFE 0,22 p vao vial 2mL dé
tién hanh phan tich cac thanh phan hda
hoc trén thiét bj GC-MS (Agilent 7890B
GC/ 5977A MSD, USA), su dung cot
Agilent DB-5MS kich thudc
30mx0,25mmx 0,25pm; khi mang He tc
do6 dong 1 mL/phat; thé tich bom mau 1
ul; nhiét d6 cong bom mau 280°C.
Chuong trinh nhiét do tr 40°C ting 1én
100°C (tbc do 5°C/phat), tiép tuc ting 1én
300°C (téc do 8°C) va giir 2 phit. Thanh
phan hoa hoc cua dich chiét tra xanh duoc
xac dinh bang cach tra cau tin hiéu phd
khéi thu duoc trong thu vién phd NIST.

Thi nghiém danh gia kha nang khang
khuan Vibrio harveyi cua dich chiét tra
xanh dugc tién hanh nhu sau: Cao chiét
tra xanh dugc pha trong dung dich DMSO
(Dimethyl Sulfoxide) véi cac noéng do
khéc nhau, gom: 10, 20, 30, 40, 50, 100,
200, 300, 400 va 500 ppm. Vi khuan
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Vibrio harveyi duoc lay tir bo suu tap vi
khuan cua Trung tdm An toan Thyuc pham
va Moi truong - Trung tdm Nghién cuu va
Phat trién Cong nghé cao, Vién Han 1am
Khoa hoc va Cong nghé. Vibrio harveyi
duoc nudi phuc héi trén moi trudng
Tryptic Soy Agar c6 bé sung 1,5% NaCl
va Thiosulfate Citrate Bile Salts Sucrose
(TCBS) 1 28°C trong 24 gio. Sau d6 duoc
nudi tang sinh trong moéi truong Brain
Heart Infusion Broth c6 bd sung 1,5%
NacCl, trong 24 gio, ly tam & 4.500 rpm,
ra 2 lan bang nuéc mudi sinh Iy tiét
trung 0,85% va xac dinh mat do bang
phuong phép so mau quang phd ¢ budc
s6ng 610 nm (OD = 1 + 0,02) dé dat mat
d6 tuong dwong véi 10° vi khuin sau d6
dugc duoc pha lodng véi NaCl 0,85% gia
dan theo ty 18 1:9 dé duoc ddy nong do st
dung trong thi nghiém cam nhiém. Dung
pipetman hat 100 pL canh khuan nhé vao
gitta dia thach dung que thuy tinh trang
déu cho dén khi mit thach kho. Sau 10-15
pat, dia thach trén dugc duc cac 16 co
duong kinh khoang 6 mm dé nho 100 pL
chiét xuat cua tra xanh & mdi nong do thi
nghiém vao mot 16 twong (ng. Bén canh
d6, b tri hai 15 co kich thude twong ty dé
nho 100 pL khang sinh Doxycycline ¢
ndng d6 30 pg.mL™ va DMSO twong ting
v6i ddi chimg dwong va ddi ching am
trong thi nghiém. Cac dia thach dugc dat
trong cac ti 4m nhiét do tir 28-30°C trong
24 gio. Két qua kiém tra 1a do duong kinh
vong vo khuan rdi tinh gid tri binh quan.

3. KET QUA VA THAO LUAN

3.1. Két qua phan tich cao chiét tra
xanh bang GC-MS

Két qua phan tich chiét xuat methanol cua
tra xanh bang phuong phap sic ky khi
ghép néi khdi phé xac dinh dugc 29 thanh



phan héa hoc co do tring lip trén 90%
khi so sénh voi thu vién phd NIST va két

qua xac dinh thanh phan héa hoc duogc
trinh bay trong Bang 1.
Bang 1. Két qua phan tich chiét xuat methanol cia dich chiét MeOH tra xanh bang thiét bi GC-MS

TT | Thoi Tén thanh phan héa hoc Khéi | Ham | Congthitc | P9 | Nhém hgp chit
gian lwgng | lwgng | hoa hoc | trung
Xac phéan (%) lap
dinh tir (%)
(phut) (amu)
1 3,94 | Acetic acid, hydrazide 74,05 1,22 | C,HgN,O 91 Carbohydrazide
2 4,62 | Acetic acid, fluoro-, ethyl ester 106,04 | 2,51 | C4H;FO, 95 Fatty acid
4H-Pyran-4-one, 2,3-dihydro-3,5- 98 .
3 17,57 dihydroxy-6-methyl- 144,04 | 1,26 | CsHgO4 Dihydropyranone
4 23,39 | 1,2,3-Benzenetriol 126,03 | 9,50 | C¢HgsO3 96 Phenol
Benzene, 1-(1,5-dimethyl-4-
5 24,40 hexenyl)-4-methyl- 202,17 | 3,25 | CysHa, 98 | Terpene
1,3-Cyclohexadiene, 5-(1,5-
6 24,63 | dimethyl-4-hexenyl)-2-methyl-, [S- | 204,19 | 2,78 | CysHy 94 | Terpene
(R*,S%)]-
Cyclohexene, 3-(1,5-dimethyl-4-
7 25,09 | hexenyl)-6-methylene-, [S- 204,35 | 3,40 | CisHyy 96 | Terpene
(R*,S%)]-
Spiro[4.5]dec-6-en-8-one, 1,7- 95
8 27,19 d|methy|'4'(l'methy|ethyl)' 220,18 1,47 C15H24O Ketone
9 27,59 | d-Gluco-heptulosan 210,07 | 1,62 | C;H404 96 Ketone
10 | 27,73 | 8:10-Dodecadien-1-yn-3-0l, 3,7,11- | »54 16 | 1 69 | C,eH,0 93| Ketone
trimethyl-
11 | 27,90 | 4(1H)-Pyrimidinone, 6-hydroxy- 112,03 | 3,53 | C4H4N,0, 97 Pyrimidone
12 | 29,52 | Phytol, acetate 338,32 | 3,68 | CxH40, 98 Fatty acid
13 | 30,11 | Caffeine 194,08 | 11,98 | CgHoN4O, 98 Alkaloid
14 | 30,53 | Theobromine 180,07 | 10,03 | C;HgN,O, 95 Alkaloid
15 | 31,29 | n-Hexadecanoic acid 256,24 | 6,15 | CH3,0, 99 Fatty acid
16 | 32,88 | Phytol 296,31 | 2,45 | CyH4O 98 Diterpenoid
17 | 3332 ?ilé*lzizo‘:tadeca"'e“o'c acid, 27823 | 4,63 | CiHeO; | OO | Fatty acid
18 34,87 | Chondrillasterol 412,37 1,25 | CyoHugO 93 Sterol
19 | 35,27 | .gamma.-Sitosterol 414,39 | 2,35 | CyH5,0 99 Steroid
5-Hydroxy-3',4',6,7- 98 .
20 | 35,99 tetramethoxyflavone 358,11 | 1,65 | CyHy0; Flavonoid
21 | 37,17 | Glycerol 1-palmitate 330,28 | 1,96 | CigH3304 91 Monoacylglycerol
22 | 37,33 | .beta.-Amyrin 426,39 | 2,96 | CsH5,0 99 Triterpenoid
4H-1-Benzopyran-4-one, 2-(3,4- 95
23 | 37,73 | dimethoxyphenyl)-5,6,7- 372,12 | 2,00 | CyHy04 Flavonoid
trimethoxy-
Stigmast-7-en-3-ol, 96 . .
24 | 38,11 (3.beta.,5.alpha,,245)- 414,39 | 1,30 | CyH50 Triterpenoid
25 38,95 | .alpha.-Amyrin 426,39 9,70 | C3Hs500 Triterpenoid
26 39,85 | Squalene 410,39 1,26 | CsoHsg 99 Isoprenoid
27 | 40,33 | Stlane, diethylpentadecyloxy(3- 44837 | 2,02 | CouHeoOsSi | O | steroid
phenylpropoxy)-
28 | 41,04 g%ae't‘:f'e”e’ 3-methoxy-, 440,40 | 1,19 | CaiHsO 97 | Triterpenoid
29 | 42,57 | Vitamin E 430,38 | 1,23 | CyHs500, 96 Tocopherol
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Két qua nghién ciru cho thay, thanh phan
chinh trong chiét xuat methanol cua I4 tra
xanh c6 22,01% alkaloid, 16,96% fatty
acid, 15,14% triterpenoid, 9,50% phenol,
9,43% terpene, 5,61% steroid, 4,79%
ketone, 3,65% flavonoid, va 1,96%
monoacylglycerol. Bac biét, caffeine la
thanh phan chiém ham luong cao nhat
(11,98%) trong chiét xuét cua Ia tra xanh:
tiép dén 1a theobromine (10,03%); sau do
la alpha-Amyrin  (9,70%) va 1,2,3-
Benzenetriol (9,50%); tiép dén la n-
Hexadecanoic acid (6,15%0 va 9,12,15-
Octadecatrienoic acid, (Z,Z,2)- (4,63%);
c4c thanh phan khac c6 ham lugng dao
dong trong khoang tir 1,22-3,68%. Két
qua nay tuong dong véi mot sé cong bd
trudc ddy vé thanh phan héa hoc va ham
luong cuia c&c chat trong 14 tra xanh [8, 9].
bang chu y, tra xanh la mot trong ba
ngudn cung cap caffeine 16n nhat [9] —
mot chat kich thich hé than kinh trung
wong duoc sir dung rong réi nhat trén thé
gidi véi nhiéu tac dung duoc Iy va sinh ly,
bao gom tac dung lén tim mach, hd hap,
than va co tron, ciing nhu anh hudng dén
tam trang, tri nhé, sy tinh tdo, hiéu suat
thé chat va nhan thic [10]. So véi nhiing
loi ich duogc biét dén rong rai cua caffeine,
theobromine it dugc nghién cuau va su
dung hon mic du cling mang lai nhiéu loi
ich vé stic khoe nhu bao vé than Kinh,
tang cuong chirc ning nhan thic, chong
viém, kiém soat can niang bang cach ting
cudng chuyén héa lipid, tc ché két tinh
acid uric, thuc dy qua trinh lgi tiéu, ngin
ngtra hinh thanh soi than [11]. Bén canh
do,
alkaloid c6 chtra hoat tinh chdng oxy hoa,

Theobromine 1a mt trong cac
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khang viém, anh huéng tich cuc dén tinh
than va giup tinh tao; quan trong hon, hop
chat nay con c6 tac dung ngin ngira su
phat trién ctia cac té bao ung thu & ngudi
[12]. Hop chét alpha-Amyrin 12 hop chit
thuoc nhom triterpenoid, c6 dac tinh
chéng viém, giam ngta, chéng nhidm
trung, bao vé da day va bao vé gan, Gc
ché cam giac dau, chéng oxi hoa, chéng
co giat, giai lo au, chéng tram cam, ha
duong huyét va ha lipid mau, giam béo va
khong doc hai véi nguoi st dung [13].
Thanh phan 1,2,3-Benzenetriol trong la
tra xanh c6 tiém nang chéng lai cac bénh
tam than nhu tram cam, lo 4u, mat ngu
[14], khang khuan [15, 16]. Hop chat
9,12,15-Octadecatrienoic acid, (Z,Z,2)-
duoc ghi nhan ¢ nhiéu hoat tinh sinh hoc
nhu khang viém, diét con trung, ha
cholesterol mau, ngtra ung thu, bao vé gan,
chéng di ung, chéng bénh cham, chéng
mun trang c&, chong viém khép va chbng
mach vanh trong khi axit n-Hexadecanoic
so hitu cac hoat tinh sinh hoc nhu chong
viém, chéng oxy hda, ha duong huyét...
[17-20]. Squalene (1,26%) c6 tac dung
chéng oxy hoa, chéng viém va chéng xo
vita dong mach, wc ché su hinh thanh khéi
u dai trang, phéi va da do hda chat gay ra
& mod hinh dong vat [21].

Nhitng dir liéu trén cho thay ring, 14 tra
xanh chia nhiéu hop chat cé hoat tinh
sinh hoc, ¢6 gia tri duoc Iy can dugc
nghién ctu dé tng dung trong viéc bao
ché cac loai thudc nang cao sic khoe cho
con ngudi cling nhu tao ra cac san pham
ché pham sinh hoc gilp phong tri bénh
cho vat nu6i va dong vat thuy san.



(A)

(B)

Hinh 1. Puwong kinh vong khang khudn sau 24 gio cua dich chiét methanol tra xanh trén Vibro harveyi. Déi
chitng (+) Khang sinh Doxycycline, d@si ching (-) DMSO, mau thi: dich chiét pha trong DMSO néng dg 10-
500 ppm

3.2. Panh gia kha ning khing khuan

Hoat tinh khang khuan cua chiét xuat &
tra xanh dugc xac dinh théng qua tac
dong cua chung ddi vai sy phét trién cua
vi khuan Vibrio harveyi gay ra bénh phat
sang trén tém qua cac théng sé nhu duong
kinh vung tc ché khang khuan, néng do
Brc ché téi thiéu va nong do diét khuan toi
thiéu. Nhin chung, duong kinh vong
khang khuan tang 1én cing véi su gia ting
nong do cta chiét xuat tir 14 trd xanh.
Hinh 1 cho thay, ving &c ché khang
khuan cua chiét xuat tir 14 tra xanh biéu
hién ¢ cac néng do cao (200-500 ppm)
con khdng xuat hién & cac nong do thap
(10-100 ppm). Sau 24 gio thi nghiém,
duong kinh cua vong khang khuan cua
chiét xuét 14 tra xanh c6 gié tri cao nhat
dat 16,52 + 0,6 mm ¢ néng d6 500 ppm,
tiép dén 13,24 + 0,7 mm (400 ppm), sau
do 1a 12,67 £ 0,3 mm (300 ppm) va 10,82
+ 0,5 (200 ppm). Chiét xuat cua tra xanh
& cac nong do thap (0-100 ppm) va ddi
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chang &m (-) khéng c6 kha ning tc ché vi
khuan, trong khi d6, dbi chimg duong ¢
dudng kinh ving tc ché vi khuan 1a 22,40
mm. Mot sé nghién ciu trude day cho
rang, chiét xuat cua tra xanh c6 kha niang
&rc ché sy phat trién caa mot sé vi khuan
gay hu hong va 1a mam bénh truyén qua
thuc pham nhu Bacillus, Campylobacter,
Clostridium, Escherichia coli, Listeria
mono cytogenes, Pseudomonas,
Staphylococcus Aureus, Salmonella va
Vibrio [22-24]. Chiét xut cua tra xanh da
dugc nghién ctu sir dung trong viéc kiém
soat vi khuan Vibrio parahaemolyticus va
dung trong bao quan hau Thai Binh
Duong sau thu hoach [24]. Trong mot
nghién cau khac cho rang, thic an bd
sung chiét xut cua tra xanh cé tac dung
phong bénh vi khuan Listonella
anguillarum va tang ty 1 séng cua ca hoi
cau vong  (Oncorhynchus  mykiss,
Walbaum) [25]. Theo Pawapol va cong su
(2016), nuéc nudi hau 4u tring tdm chan



tring duoc bd sung chiét xuit cua tra
xanh c6 tac dung han ché su phat trién cua
vi khuan Vibrio trong bé nudi tom va ting
ty 1& séng cua tdm nudi [3]. Pidu nay cho
thdy rang, cac chét c6 hoat tinh sinh hoc
trong 14 tra xanh c6 vai trd nhu cac chét
khang khuan ty nhién cé thé tng dung
trong nghién ctu tao cac san pham ché
pham sinh hoc dung dé phong bénh cho
vat nuéi thuy san, gop phan giam thiéu
viéc str dung thudc khang sinh dé phong
tri bénh trong nudi trong thiy san, dong
thoi han ché 6 nhidm méi truong va phét
trién bén virng nghé nudi trong thay san &
nudc ta.

4. KET LUAN

Nghién ciru da xac dinh dugc 29 thanh
phan chinh trong chiét xuat methanol caa
14 tra xanh, trong d6 c6 22,01% alkaloid,
16,96% fatty acid, 15,14% triterpenoid,
9,50% phenol, 9,43% terpene, 5,61%
steroid, 4,79% ketone, 3,65% flavonoid,
va 1,96% monoacylglycerols. Nhiéu hop
chat c6 hoat tinh sinh hoc dugc phat hién
trong chiét xuat coa l4 tra xanh nhu:
Theobromine,  alpha-Amyrin,  1,2,3-
Benzenetriol,  9,12,15-Octadecatrienoic
acid, (Z,Z,2)-, n-Hexadecanoic va
Squalene. Chiét xuat cua 1a tra xanh c6
kha nang khang vi khuan Vibrio harveyi ¢
nong do tir 200-500 ppm véi duong kinh
vong khang khuan dao dong trong khoang
10,82-16,52 mm. Piéu nay cho thay rang,
chiét xuat cua la tra xanh c6 kha ning
khang khuan va c6 thé nghién ciu tng
dung chiét xuat nay trong bao ché cac ché
pham sinh hoc phong tri bénh vi khuan
cho dong vat thay san noi chung va bénh
phat sang do vi khuan Vibrio harveyi trén
tdm nudi nai riéng.
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Nghién ctru nay dwoc hd trg tir ngudn
kinh phi thuc hién cta nhiém vu Khoa
hoc va Cong nghé cip Vién Han lam
Khoa hoc va Céng nghé Viét Nam:
“Nghién ctu tao ché pham kich thich bat
mdi, thuc day sy tang truong, phong va tri
bénh cho tm thé chan tring
(Liptopenaeus vannamei) tur cay duoc liéu,
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