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Tém tat. Budi la loai cdy khong chi c6 gia tri cao vé mit dinh dudng ma con c6 gia tri cao vé mat kinh t&
va dugc trong phd bién ¢ Viét Nam. Ngoai ra, tinh dau budi chita nhiéu hgp chét cd hoat tinh sinh hoc
cao. Tinh dau budi duoc chiét xudt bang phuong phap chung cat 16i cudn hoi nuée va thanh phan héa
hoc dugc phan tich bang phuong phap GC-MS. Thanh phan chinh ctia tinh dau gom limonene (91,19%),
B-myrcene (2,92%), a-phellandrene (1,98%) va a-pinene (1,19%). Hoat tinh khang vi sinh vat caa tinh
dau duockhao sat véi vi khuén Gram dwong (Bacillus cereus, Staphylococcus aureus), Gram am (Escherichia
coli) va ndm mdc Aspergillus flavus & nong d6 5, 10, 25 va 50% bang phuong phap khuéch tan giéng thach.
Tinh dau cé kha néng khang B. cereus, S. aureus va E. coli voi duwong kinh vong khang khuan Ian luot 1a
8,3-11,3, 10,3-18,7 va 9,0-11,7 mm va ttc ché€ sy phat trién ctia A. flavus (18,9-65,0%).
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Abstract. Pomelo is a Vietnam’s plant species with high nutritional and economic value. Besides, pomelo
essential oil contains numerous compounds with high biological activity. The essential oil is extracted
by using steam distillation, and its chemical composition is determined by means of GC-MS. The major
components are limonene (91.19%), B-myrcene (2.92%), o-phellandrene (1.98%), and o-pinene (1.19%).
The antimicrobial activity of essential oils is tested against pathogenic Gram-positive bacteria (Bacillus
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cereus, Staphylococcus aureus), Gram-negative bacteria (Escherichia coli), and Aspergillus flavus at different
concentrations with the agar well diffusion method. This essential oil is active against B. cereus, S. aureus,
and E. coli with inhibition diameter zones at 8.3-11.3, 10.3-18.7, and 9.0-11.7 mm, respectively, and

inhibits A. flavus mold with 18.9-65.0% efficiency.

Keywords: pomelo, Citrus maxima, Gram-positive, Gram-negative, Aspergillus flavus, essential oil

1 Mo dau

Céay c6 mui la mot trong nhitng loai cay an
qua pho bién trén thé gidi vdi san lugng doi dao.
Chung duoc trong rong rai ¢ cac khu vuc ¢ khi
hau thich hop nhu nhiét déi va can nhiét doi [1].
Viét Nam la nudc c6 tiém nang 16n vé loai cay nay,
phuc vu nhu cau trong va ngoai nuée. O Viét Nam,
bwdi c6 gia tri kinh t€ cao va chita nhiéu khoang
chat, vitamin C va cac hgp chat polyphenol [2] va
tding cuong chitc nang gan thong qua viéc giam
tich tu chat béo [3]. Ngoai gid tri cua thit buoi, tinh
déau thu duoc tit phu phdm vo buoi cling mang lai
nhiéu gia tri. Tinh dau ton tai trong cac loai cay
thudc chi Citrus v6i s6 luong 16n, chira 85-99%
thanh phan dé bay hoi va 1-15% thanh phan khong
bay hoi [4]. Cac hop chat hitu co trong tinh dau
gom hydrocarbon béo, ruwou (linalool), aldehyde
(citral), acid, ester va mot s6 hop chét thom [5]. Vi
vay, tinh dau duwoc ting dung nhiéu trong duoc
phdm va dugc xem nhuw mot chdt chong lai vi
khuan, chong tiéu duong, chat chdng oxy hoa, chat
chdng doc va giam dau [6]. Ngoai ra, tinh dau duoc
tach chiét tir cdc bo phan nhw hat, choi, 14, hoa,
than, qua, canh va ré va duoc tich lily dan trong cac
t&€ bao tiét nén c6 huong thom tw nhién va dé chiu
[7]. Vi vay, tinh dau dugc skt dung rong rai trong
nganh thuc pham nhu dung lam huong liéu, bo
sung vao d6 udng, trai cay, banh keo va nudc ngot
[8]. Muc dich cia nghién cttu nay la xac dinh thanh
phéan hoéa hoc cta tinh dau tir vo buoi da xanh,
chiét xuat bang phuong phap chung ct 16i cudn
hoi nudc va khao sat hoat tinh khang vi sinh vat
gay bénh cta tinh dau vo budi ¢ cac néng do khac
nhau. Tt d6, nghién ctu goép phan mod ra tiém
nang trong viéc da dang hda cac san phdm my

phdm, duoc pham, thuwc phdm st dung tinh dau
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budi va bo sung vé thanh phan hda hoc vao danh
sach céc loai tinh dau dwoc chiét xuat tir cac loai

thuce vat & Viét Nam.

2 Vatliéu va phuong phap

2.1  Nguyén vat liéu va hoa chit

Vé buoi da xanh (Citrus maxima (Burm.)
Merr.) dugc thu mua trén dia ban thanh phd Can

Tho dung lam nguyén liéu d€ chiét xuat tinh dau.

Céc chung vi khuan Bacillus cereus,
Staphylococcus aureus, Escherichia coli va nam
Aspergillus flavus dwoc luru trit 6 phong thi nghiém
Céng nghé Sinh hoc Thuwc pham, Vién NC&PT

Coéng nghé Sinh hoc, Truong Dai hoc Can Tho.

Hoéa chat: NaCl, Na:SOs, agar, dimethyl
sulfoxide (DMSQ), potato dextrose agar (PDA),
nutrient broth (NB), nutrient agar (NA) dwoc mua
tlr cac san pham thwong mai ctia Merck (Dtc) va
HiMedia Laboratories (A,n bo).

2.2 Chiét xuat tinh dau

St dung phuong phdp chung cat 16i cuén
hoi nuéc nham chiét xudt tinh dau va danh gia
hiéu suét tinh dau duoc thu hoi. Phuong phap thuc
hién dya trén nghién cttu ciia Nguyén Dac Phat [9].
Lay 400 g nguyén liéu vo buodi da loai bo phan
trang cho vao may xay cting véi 1088 mL nuwdc cat
va 132,7 g mudi NaCl. Xay nhuyén hon hop trong
2 phut. Chuyén toan bo hon hop trén vao binh cau
cua hé thong chung cét ¢6 tuan hoan nudc ngung
tu. Dung nat bit kin miéng binh cau va ngam trong
140 phat. Sau d6 tién hanh chiét xudt trong 105
phtt bang hé thong chung cat hoi nude (thoi gian
duoc tinh khi bit dau thu hdi dwoc tinh dau).
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2.3 Xac dinh thanh phan héa hoc ctaa tinh dau

Tinh dau tho dwoc lang tap chat va lam khan
bang Na:SO:. Mau duwgc gti phén tich tai Trung
tam Ky thuat Tiéu chudn Do luong chét luong Can
Tho (CATECH) dé€ xac dinh thanh phan héa hoc
béng phuong phap sic ky khi ghép ndi khdi phd
(GC-MS).

2.4 Khao sat hoat tinh khang vi khuin gay
bénh

Nham muc dich khao sat kha nang tec ché vi
sinh vat gay bénh cta tinh dau budi da xanh,
ching t6i tién hanh cac thi nghiém theo phuong
phéap ctia Okunowo va cs. [10] c6 chinh stra. Hat 50
uL dich tdng sinh cua cac ching vi khudn chi thi
(Bacillus cereus, Staphylococcus aureus, Escherichia
coli) vdi mat s6 108 té€ bao/mL va bom vao dia thach.
Dung tam bong vo trung trai déu dich vi khuén
trén toan bo mat dia thach NA. Déng nap va dé dia
thach ¢ nhiét d6 phong trong vai phat cho dén khi
thdy mat moi treong da kho, tién hanh tao giéng
v6i duong kinh 6 mm. Pha loang tinh dau béng
DMSO 100% (v/v) d€ tao thanh day bon néng do 5,
10, 25 va 50% (v/v). Cho 100 pL tinh dau, DMSO
100% (d6i chting am) va ciprofloxacin 5 mg/mL
(d8i ching dwong) vao trong mdi giéng, d& yén cac
dia ¢ nhiét d6 phong, sau dé dem 1 6 37 °C trong
24 gio. Do duong kinh vong v6 khuin (BKVVK)
(mm) d€ danh gia hiéu qua trc ché cac vi khuan gay
bénh cua tinh dau.

2.5 Hoat tinh khang nim mdc A. flavus

Thi nghiém khao sat kha nang ttc ché nam
moc A. flavus cta tinh dau dwoc tién hanh theo
phuwong phap ctia Okunowo va cs. [10] c6 chinh
stta. Chung ndm moc A. flavus dwgc nudi cdy trong
3-5 ngay. Tién hanh tao khoanh khuén ty (giai
doan phat trién manh) va dat vao tam dia moi
truong PDA mdi. Tao giéng v6i duong kinh 6 mm
trén dia thach PDA. Pha loang tinh dau véi DMSO
100% (v/v) d€ tao thanh day bon nong do 50, 25, 10
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va 5 (v/v). Cho 100 pL tinh dau da pha loang vao
giéng, d€ yén cac dia 0 nhiét d¢ phong va sau do
dem u ¢ 30 °C trong 72 gio. Tién hanh twong tw voi
nystatin 0,5 mg/mL va DMSO 100% (v/v) d€ lam
cac dia doi ching duong va ddi chiing am. Kha
ning tc ché dugc danh gia bang cach do duong
kinh khuéan ty phat trién trong vong nam ngay so
v6i d8i chiing va duoc xéac dinh bang cong thikc %
Uc ché = (DC - D) x 100/DC, trong d6 DC 1a duong
kinh phat trién khuan ty trong dia d6i chiing va D
la duong kinh phat trién khuén ty cta ting nong
do tinh dau.

2.6  Phén tich va xit ly két qua

K&t qua duoc xtt ly va vé bidu d6 bang phan
meém Microsoft Excel 2013 (Microsoft Corporation,
Hoa Ky). S8 liéu dugc xtt ly théng ké bang phan
mém Statgraphics Centurion XVI (Statpoint
Technologies Inc., Hoa Ky).

3 K&t qua va thao luén

3.1 Chiét xuit tinh diu buéi da xanh bing

phuong phap chung cit 16i cudn hoi nuéc

Két qua thu héi luong tinh dau béng
phuong phap chung cat hoi nudc dugc trinh bay 6
Bang 1. Tinh dau thu duoc sau khi trich ly c6 trang
thdi trong su6t, khong mau, mui thom dé chiu va
déc trung cua tinh dau bwdi. Hiéu suét thu hoi tinh
dau nam trong khoang 1,88-1,93% (theo khoi
lrong twoi).

Bang 1. Thé tich va hiéu suét tinh dau thu hoi

] N Vobuwéi Tinh dau Hiéu suét
Thi nghiém
(g (mL) (%)
1 400 7,7 1,93
2 400 7,5 1,88
3 400 7,5 1,88
Trung binh 400 7,6 1,90
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Nhu vay, trung binh khi chiét xuat 100 g
mAau thi thu duwoc 7,6 mL tinh dau, tuong tng voéi
hiéu suét thu hoi 1a 1,90%. Két qua nay cao hon so
v6i hiéu suat tinh dau budi thu hoi theo nghién ctiu
ctia Nguyén Dac Phat (1,49%) [9]. Tuy nhién, két
qua nay lai thap hon so vdi két qua cua Tran Thi
Pha va cs. [11] va thap hon khoang 2,3 Tan so véi
két qua cua Hien va cs. [12] khi t6i wu hda quy trinh
chiét xuét tinh dau buoi bang phuong phéap chung
cat c6 su hd tro cta vi séng. Didu nay cé thé 1a do

v6 budi dung trong cac nghién ctru dugc thu hoach

0 nhitng giai doan tang truong hay thoi gian thu
hoach khéac nhau trong ngay dan dén sy khac biét
vé ham luong tinh dau [13]. Ngoai ra, cac yéu to
thd dudng, khi hau... va dic biét la phwong phap
chiét xudt cling anh hudéng dén luong tinh dau thu

duoc.

3.2 Thanh phan héa hoc

Tinh dau duoc phan tich bang phuong phép
GC-MS (Bang 2).

Béang 2. Thanh phéan héa hoc ctia tinh dau vo buéi da xanh

STT RT (phuat) Tén thanh phan Cong thirc phan tir Ham lugng (%)
1 6,181 o-Thujene CioHie 0,01
2 6,370 a-Pinene C1oHas 1,19
3 6,801 Camphene C1oHas 0,01
4 7,446 Sabinene C10Has 0,39
5 7,575 B-Pinene C10Has 0,04
6 7,932 B-Myrcene C1oHas 2,92
7 8,404 a-Phellandrene C1oHas 1,98
8 8,719 o-Terpiene C10Has 0,07
9 8,930 o-Cymene CioHi4 0,03
10 9,213 Limonene C10Hie 91,19
11 9,601 cis-B-Ocimene C10Hie 0,24
12 9,938 y-Terpinene C10Has 0,11
13 10,309 trans-Linalool oxide C10H1802 0,22
14 10,777 Terpinolene C10Hie 0,20
15 11,180 Linalool C1oH1s0 0,26
16 13,383 4-Terpinenol C10H1s0 0,07
17 13,729 o-Terpieol C10H1s0 0,31
18 14,359 trans-Geraniol C10H1s0 0,05
19 14,628 B-Citral C1oHi160 0,15
20 14,878 cis-Geraniol C10H1s0 0,04
21 15,205 a-Citral C10H160 0,20
22 17,755 Caryophyllene CisHos 0,23
23 18,225 o-Caryophyllene CisHz4 0,02
24 18,531 Germacrene CisH24 0,05
25 18,731 a-Farnesene Ci1sHo2a 0,02
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Két qua cho thay 25 hop chat duoc xac dinh
trong tinh dau budi da xanh. Trong dd, cac thanh
phéan héa hoc chinh bao gom limonene (91,19%), B-
myrcene (2,92%), a-phellandrene (1,98%) va o-
pinene (1,19%). Ngoai ra, trong tinh dau con ton tai
cac thanh phan khac nhu sabinene (0,39%), o-
terpieol (0,31%), linalool (0,26%), cis-B-ocimene
(0,24%), caryophyllene (0,23%), linalool oxide trans
(0,22%), terpinolene (0,2%) va a-citral (0,2%). Két
qua nay twong déng véi nghién ctru ciia Anupama
va cs. [14] khi phan tich thanh phan hda hoc cua
Citrus maxima & An Do véi limonene 1a hop chat
chinh (89,04%), ba hop chét chinh khac la B-pinene
(2,25%), B-myrcene (2,06%) va [-copaene (1,76%).
Ngoai ra, két qua nay cling tuong tw voi két qua
cua mot s6 nghién cttu khac dwgc thuc hién trén
cac loai thudc chi Citrus, trong dé limonene la
thanh phan chu yéu va chiém ti 1€ cao nhat, cung
véi mot s6 hop chat khac nhu p-myrcene, a-
pinene, phellandrene... duwgc xem nhu la thanh
phan chinh cta tinh dau cay ¢6 mdai [15].

Thanh phéan caa 25 hop chat duoc xac dinh
trong tinh dau budi da xanh tuwong tw v6i thanh
phan tinh dau trong bwoi Citrus maxima [14]. Tuy

nhién, Chen va cs. da xac dinh duoc 66 thanh phan
héa hoc cua bwoi Citrus maxima (Burm.) Merr. cv.
Shatian Yu [16]. Nguyén nhan c6 sy khac biét vé
thanh phan héa hoc cuia cac loai tinh dau xuat phat
tr sy khac biét sinh hoc ctia nguyén liéu thuec vat,
cac phuong phép, cac thong so chiét xuat ciing nhw
diéu kién sinh song cta cdc loai thuc vat [17]. C6
thé thay, hau hét cacloai tinh dau déu chira cac hop
chat c6 hoat tinh sinh hoc, ¢6 thé duwoc st dung
trong cac nghién ctru sdu hon chdng lai cac vi sinh
vat gay bénh. Trong d6, limonene 1a hop chat dé
bay hoi véi hoat tinh khang khuan cao, oxy hoa

manh va kha nang hoa tan trong nudc thap [18].

3.3  Hoat tinh khang vi khuan

Ca bdn nong d6 thk nghiém cua tinh dau
déu c6 kha nang trc ché cac chung vi khuén chi thi.
Duwéi tac dong cuia khang sinh ciprofloxacin 0,5
mg/mL, su ttc ché ba chung vi khudn S. aureus, B.
cereus va E. coli 1a cao nhat véi DPKVVK Ian luot 14
47,7, 47,0 va 37,3 mm. Nguoc lai, 6 cac giéng chita
dai chiing am DMSO 100%, khong xudt hién vong
v6 khuén (Bang 3).

Bang 3. Buong kinh vong v6 khuan cta tinh dau véi cdc ching vi khudn gay bénh

Puong kinh vong v6 khuin (mm)

Vi khuan

Noéng d6 tinh dau (%)

Ciprofloxacin DMSO

(0,5 mg/mL) (100%) 25 10 5
S. aureus 47,7 6,0 17,32 13b 10,3¢
B. cereus 47,0 6,0 9,8ab 9,0b 8,3b
E. coli 37,3 6,0 10,7° 10,00 9,0

Ghi chii: Cac s6 liéu trong bang la gid tri trung binh ctia ba lan ldp lai. Trong cung mét cot, cac s6 ¢d chir theo sau giong

nhau thi khéc biét khong c6 y nghia théng ké ¢ muic 5% theo kiém dinh LSD. Dé&i chiing duong la ciprofloxacin va

DMSO la déi ching am.

Khi khao sat tinh dau ¢ cac nong do khac
nhau, PKVVK c¢6 xu huéng giam dan theo nong
d6. Cu thé'1a tinh dau ¢ nong do 50 va 25% cd kha
nang tc ché S. aureus twong dwong nhau voi
PKVVK la 18,7 va 17,3 mm (sai khac khong c6 y
nghia thong ké). Tinh dau ¢ noéng do 10 va 5% co
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hiéu qua tc ché€' S. aureus yéu hon véi DPKVVK la
13 va 10,3 mm. D&i voi B. cereus, kha néng tic ché
cua tinh dau 6 cac nong d6 khac nhau khong c6 sy
sai khac c6 y nghia thong ké; PKVVK1a 8,3 va1l,3
mm & néng do tinh dau 5 va 50%. Nhin chung, sy

khac biét vé kha nang trc ché€ sw phat trién cua hai
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chung vi khuan nay 6 nong do 50 va 25% khong c6
y nghia thong ké (Hinh 1). Do d6, c6 thé lua chon
nong dé thich hop cho kha nang khang khudn tot
nhdt tuy theo muc dich st dung d€ tiét kiém tinh
déau va chi phi san xuét. Cudi cung, hiéu qua khang
khuan ctia tinh dau d6i véi E. coli dat dwoc cao nhat
0 nong do 50% voi PKVVK la 11,7 mm va thap
nhét ¢ 5% (BKVVK 9,0 mm). Cac tac dong 1én cau
truc va chitc ndng ctia té€ bao thuong dugc st dung
dé giai thich hoat tinh khang khuan cta tinh dau.
Mot trong nhitng dac trung khong thé khong ké
dén cta tinh dau la tinh ky nudc, cling la nguyén
nhan gay ra sy phd v& cdu truc t€ bao cua vi khuan.
Mang t&€ bao dam nhéan céc chtic ndng quan trong
va trén thuec t€ cac hoat dong khang khuéan cta tinh
ddu bao gém lam méat sy 6n dinh cua lop
phospholipid [19], téng tinh thdm, pha hay chuc
nang va thanh phan mang sinh chat, lam mat cac
thanh phéan quan trong trong t€ bao [20] hay lam
thay d8i tinh thAm ctia mang bang cach pha huy hé

thong van chuyén dién tw [21].

Hinh 1. Sy e ché cta tinh dau d6i véi B. cereus & nong
dd 25 (A) va 50% (B). KS: iprofloxacin (d6i chiing
duong), DC: DMSO (d6i chiing am)

Két qua nay tuong doi phu hop véi nghién
ctu cua Edogbanya va cs., tinh dau vo cam thu
duwoc thong qua phwong phap ép lanh cho kha
nang khang S. aureus & néng do 30% véi DPKVVK
la 13,75 mm va & nong d6 60% la 22,25 mm, tuong
tw d6i voi khang E. coli & nong d6 30% la 6 mm va
60% la 13,25 mm. Tuy nhién, tinh dau chanh &
nong d6 30 va 60% gan nhu khong thé hién hoat
tinh khang véi E. coli va S. aureus [22]. Hon nita,
viéc chiét xudt tinh dau Citrus paradisi L. bang
phuong phap vi song (khong dung moi) va
phuong phap chung cat 161 cuén hoi nudc cing
cho thdy su khac biét vé hoat tinh khang khuan. Cu
thé la tinh dau thu dwoc tir phuong phap vi séng
va phuong phap chung cat 16i cudn hoi nuéce co
kha nang tc ché€ S. aureus ATCC 25923 véi duong
kinh vong v khuén do dugc la 53 va 41 mm va tic
ché E. coli ATCC 35218 1a 30 va 28 mm [23]. Nhin
chung, limonene, linalool hodc citral 1a thanh phan
déng gbép chinh cho kha ning khang khuan caa
tinh dau cay c¢é mui. Fisher va Phillips cho thdy sw
ttc ché vi khuan cta tinh dau 1a do su ¢ mit caa
linalool chtt khong phai la limonene [24]. Tuy
nhién, cac nghién cttu khéc chi ra réng kha ning
khang khuan khéng chi duoc tao ra boi mét thanh
phén chinh cu thé ma con do tac dung d6i khang

va tuong tac ctia nhiéu loai hgp chat [25].

3.4 Hoat tinh khang nim méc A. flavus

Kha néng trc ché€ cta tinh dau budi da xanh
ti 1& thuan v6i néng dd tinh dau, cu thé la nong do
tir 5 dén 50% twong ting vai 18,9 dén 65,0% tic ché

su phat trién ctia ndm mdc (Bang 4 va Hinh 2).

Bang 4. Hiéu qua ttc ché ctia tinh dau budi da xanh v6éi ndm méc A. flavus

Nong d6 tinh dau (%)

A. flavus béi ching
50 25 10 5
Dudng kinh 47,7 16,72 34,00 38,0¢ 38,7¢
khuan ty (mm)
(%) trc ché 0 65,0 28,7 20,3 18,9

Ghi chii: Céc s6 liéu trong bang la gia tri trung binh ctia ba Ian ldp lai. Trong cing mot hang, cic s6 c6 chit theo sau
giong nhau thi khac biét khéng c y nghia théng ké & mic 5% theo kiém dinh LSD. Dé&i chiing 4m 1a DMSO.
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Hinh 2. Sy ttc ché ctia tinh dau d6i véi A. flavus & nong
46 25% (A), 10% (B), 5% (C) va déi chiing (D)

Viuda-Martos va cs. nghién cttu anh huong
tic ché cua tinh dau vo quyt, cam va buoi d&i véi
bdn loai ndm bénh. Trong do, tinh dau quyt Gc ché
manh nhat d6i voi A. flavus va su phat trién ctaa A.
niger bi anh hwong boi tinh dau cam. Tinh dau buoi
c6 hiéu qua nhét doi v6i Penicillium verrucosum va
P. chrysogenum. [26]. Trong mot nghién cttu khac
cua Singh va cs., tinh dau caa C. maxima, C. sinensis
va hon hop hai loai tinh dau nay & noéng 500 ppm
da tic ché€ A. flavus véi hiéu suat e ché lan luot 1a
48,1, 46,2 va 44,0%. Khi téang nong do 1én 750 ppm
thi A. flavus bi trc ché hoan toan [27]. Cac két qua
nay cho thay hoat tinh khang ndm c6 thé dugc tao
ra boi mot hop chat hodc do tac dung dong thoi
hodc ddi khang ctia cac hop chat khac nhau trong
tinh dau [25]. Diéu nay da duoc mét s6 nghién ctru
trudc day ching minh; cac tac gia cho rang kha
nang khang nadm cua tinh dau la do su c6 mét cua
cac thanh phan nhw limonene, linalool hodc citral
v6i cac nong do khac nhau [28, 29]. Mot s6 khac thi
cho réng nguyén nhan la do cac hop chat phenol
tac dong 1én mang t€ bao cua ndm [30, 31].

DOI: 10.26459/hueunijns.v130i1C.6247

4  Kétluan

Chung t6i da chiét xudt tinh dau ti vo buoi
da xanh bang phuong phap chung cét 16i cuén hoi
nude dat hiéu sudt 1,90% (v/w). Thanh phan chinh
cua tinh dau gom limonene, B-myrcene, o-
phellandrene va o-pinene. Tinh dau c6 kha nang
khang vi khuan B. cereus va S. aureus, E. coli va tc

ché€ sy phat trién cia ndm mdc A. Flavus.

Thong tin tai trg

Nghién cttu dwegc thiee hién thong qua sw tai
tro kinh phi cia BO GD&DT qua dé tai ma so:
CT2020.01.TCT.07 thudoc Chuong trinh KH&CN
“Nghién cttu tng dung va phat trién cong nghé
tién tién trong bao quan, ché bién nong thuy san

viing Pong bang Song Ctru Long”.
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