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TOM TAT

Acid y-aminobutyric (GABA) 1a mét acid amin khong thudc nhém céu tao protein, c6 vai tro quan
trong lién quan dén hoat dong hé than kinh cua sinh vat. Viéc tmg dung vi sinh vat trong san xuét GABA
tir c4c phu phdm trong qua trinh ché bién ciing dang dugc quan tim nhu mot phuong phép san xuét bén
vimg va hiéu qua. Nghién ctru ndy duoc thyc hién voi myc tiéu nham tuyen chon céc chung vi khuan
Bacillus c6 kha nang sinh tong hgp GABA va khao sat diéu kién nudi cay nhu ngudn carbon, nitrogen
va pH méi truong phit hop cho ching vi khun Bacillus da tuyén chon trong méi trudng nude chua dau
hii. Két qua xéac dinh dugc ching Bacillus sp. HV5 ¢ kha nang sinh tong hop GABA cao nhét khi nudi
cdy trong moi truong nude chua dau hii duoc bo sung 1% (w/v) tinh bot, 1% (w/v) peptone, 1% (w/v)
MSG ¢ pH 7. Két qua sau 72 gio 1én men & nhiét do 35 °C trong diéu kién 1 lac 200 vong/phut cho ham
lvong GABA dat 1,288 = 0,089 mg/mL.

Tir khéa: Acid y-aminobutyric (GABA), Bacillus sp., 1én men, nudc chua dau hii, san xuit GABA.

1. MO PAU

Acid y-aminobutyric (GABA) ton tai phd bién trong thuc vat, dong vat va ca vi sinh vat. GABA
hién nay dang dugc thu hut v6i su quan tdm boi cac nha khoa hoc do ¢6 déc tinh chire nang sinh hoc c6
loi cho con nguoi va tiém ning ng dung trong nhiéu linh vuc khac nhau [1]. GABA c6 thé dugc san
xudt bang nhiéu phuong phap khac nhau nhu tng hop hoa hoc, 1én men vi sinh vat hay chiét xuét tir
c4c nguyén liéu co sin trong ty nhién. Tuy nhién, nhu cau st dung GABA tir cic ngudn tu nhién, dic
biét 1a tir qua trinh 1én men sinh hoc, dang ngay cang tang do tinh an toan va chi phi thap hon so v6i
phwong phap tdng hop hoa hoc ciing nhu chiét xut tir cac ngudn tw nhién [2].

GABA dugc hinh thanh thong qua qua trinh sinh tdng hop béi mot sé vi khuén va duoc téng hop
sinh hoc bang cach khir carboxyl cua acid L-glutamic nho tac dong xic tac clia enzyme glutamate
decarboxylase (GAD) sur dung pyridoxal 5'-phosphate (PLP) lam cofactor enzyme [3], [4]. Qua trinh
téng hop GABA cua vi khuan phuy thudc chat ch& vao enzyme GAD dugc ma hoa boi gen gadA hodc
gadB trong té bao vi khuin. Glutamate duoc van chuyen vao té bao thong qua chét van chuyén nguoc,
sau d6 xay ra qud trinh khir carboxyl. Cudi cung, san phdm GABA duoc tiét ra khoi té bao boi chat vén
chuyén nguoc glutamate/GABA, duoc ma héa boi gen gadC [5]. Trén thuc té, khong phai tit ca cac
chiing trong cting mot loai déu co6 thé san xuat GABA, vi kha ning nay phu thugc vao sy hién dién ciia
cac gen chiu trich nhiém tong hop GABA. Trong nhiéu loai vi khuan, Bacillus spp. dugc xem 1a ting
vién tiém ning cho qua trinh 1én men sinh hoc san xuat GABA nh¢ kha ning sinh truéng nhanh, thich
nghi diéu kién khic nghiét nhu pH thap va nong d6 mudi cao, dong thoi khdong yéu cau moi truong nudi
cay phc tap [6]. Qué trinh 1én men GABA ¢ quy md cong nghiép thudng bi han ché do chi phi cao ciia
nguyén lidu tho ban dau. Viée img dung thwong mai ngay cang ting ciia GABA trong nhiéu nganh cong
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nghiép khac nhau da thuc day nghién ctru tim kiém cac chat nén thay thé cho san xuit GABA. Nam
2020, Asun et al. di cong bd nghién ctu san xuat GABA bang qua trinh 1én men Bacillus
subtilis BBELO02 sir dung chat thai cong nghiép giau nito lam nguyén li¢u tho [7]. Mot sb nghién ciru
khac da dé xuit quy trinh 1én men v&i Bacillus spp. dé t6i vu ham lugng GABA trong Chungkukjang -
mot san pham dau nanh 1én men truyén thdng ciia Han Qudc [8]; nuéc trong moromi [9] hay trong men
vi sinh probiotic [10].

Dau hii hay tau hii 1a mén n kha phd bién duge 1am tir nguon nguyén liéu chinh 1a dau nanh.
Trong qua trinh san xuét dau hii, dau nanh duge xay va dich stra ddu nanh dugc néu, qua trinh két tua
nudc sira nay dé thu hoi phan dau hii va ép tach luong nudc du dé giir lai phan sita két tia dé tao thanh
d4u hii. Phan nuéc duoc loai bo duoc goi la nuéce chua dau hit (NCDBH). Pay 1a mét loai nudce thai ddi
dao, v6i thanh phin céac chat dinh dudng nhu chit béo, protein, carbohydrate va mudi vo co [11]. Tuy
nhién, véi ndng do cac chét hiru co cao, NCPH ciing cho thay 1a ngudn gy 6 nhiém mai truong thai ra
tir cac co sO san xuit néu khong duge thu gom va xur ly dang cach. Do do, viée xur Iy loai nude thai nay
1a rit quan trong dbi voi cac co so san xudt thu cong ciing nhu cac nha mdy ¢ quy mo 16n hon. Nhén
thay, NCPH rét giau dinh dudng va 1a mot méi truong thay thé tlem nang cho qua trinh 1én men. Mot
s0 nghién ctru dd sur dung NCDH dé 1am méi truong nudi cdy cac loai vi sinh vat nhu vi tio
Schizochytrium dé ting san xut acid docosahexaenoic [12], Propionibacterium freudenreichii dé san
xudt vitamin B12 [13], Bacillus subtilis san xuat nattokinase [14] va Lactobacillus plantarum d¢& san
xudt acid lactic [15]. Nghién ciru dé tan dung nguén NCPH nhu & méi truong nudi cdy vi sinh vat ndi
chung va Bacillus spp. noi riéng khong chi gop phan giam chi phi nguyén liéu ma con 1a huéng bén
vitng trong san xuat GABA bang vi sinh vét, qua do gop phan trong viéc giam thiéu ngudn gay 6 nhiém
mdi trudng tir cac qua trinh san Xudt.

Tu nhiing van dé trén, nghién cuu nay duoc thuc hién véi muc tiéu tuyén chon dugc cac ching vi
khuén Bacillus c6 tiém ning sinh GABA va xéac dinh cac diéu kién nudi ciy thich hop trong méi truong
NCPH, qua d6 gop phan dé xuit huéng ing dung thuc té cho qua trinh 1én men san xuit GABA bang
vi sinh vét tir ngudn nguyén lidu tu nhién.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

B giéng vi khuan Bacillus gdm 11 chung da dugc phan lap tir chao. Cac chung vi khuan nghién
ctru ¢6 hinh thai khuin lac khong déu, dang bia ring cua hoic chia thily va c6 mau tring duc hoic tring
nga. Té bao c6 dang hinh que ngén hodc dai, Gram duong, di dong, catalase duong tinh, oxidase 4m
tinh hodc dwong tinh. Cac ching vi khuén nay duoc trir trong glycerol & -20 °C va bao quan tai Vién
Cong nghé Sinh hoc va Thyc phém, Pai hoc Cén Tho.

Nudc chua dau hit duoc thu nhan tir co s& san xuat chao Vinh Tran (147/62, Tran Viét Chau,
phuong Cai Khé, Can Tho). NCPH dugc thu nhén va dugc lgc qua vai the trude khi st dung dé loai bo
can dau hii, pH ban dau ghi nhan tir 5,3-5,5. NCDH dugc trir lanh tir 0-4 °C cho dén khi thyc hién thi
nghiém. Ham lugng thanh phan c6 trong NCDH sau khi phan tich tai Trung tim Kiém soat bénh tat TP.
Can Tho ghi nhan ham lugng dudng khir 13 0,5%, ham luong protein (nito tong s6) 13 0,37%, ham luong
chét béo lipid 13 0,1% va ham luong tro tong sb 13 0,51%.

Hoa chit: GABA (Merck, Dirc), monosodium glutamate (MSG) (Ajinomoto, Viét Nam), n-butanol,
acid acetic, CuS0O4.5H,0, ninhydrin, glycerol 40%, KOH (Xilong Scientific, Trung Quéc), H>0: 30%
(Puc Giang, Viét Nam), thudc thir oxidase (Nam Khoa Biotek, Viét Nam), dung dich Lugol. M6i truong
Nutrient Broth (NB, Merck).

2.2. Phuong phap
2.2.1. Sang loc ching vi khudn c6 kha nang sinh tong hop GABA

Céc chung vi khuan Bacillus duoc nuoi tang sinh trong 24 gio stir dung moéi truong NB, 0 lic véi
tc do 200 vong/phtt ¢ nhiét 46 35 °C (mat s6 dat 108 CFU/mL). Tiép theo, 100 uL dich tang sinh dugc
chuyén vao 9 mL moi truong NB (pH 7) c6 1% (w/v) MSG va dugc u lic trong 72 gio ¢ 35 °C. Sau
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thoi gian nudi cdy, thyc hién dinh tinh va dinh luong ham luong GABA hién dién trong méi truong
nu6i cay. Ching vi khuén c6 kha ning sinh tong hop GABA cao nhat duoc tuyén chon dé khao sat diéu
kién nudi cay thich hop.

2.2.2. Khado sdt anh hiong ciia diéu kién nudi cay dén ham hrong GABA trong méi truong NCPH

a. Khao sat nguon carbon

Maéi truong nudi cay duge chuan bi bang cach st dung NCDH 1am méi trudng chinh, sau d6 bd
sung 1% (w/v) ngudn carbon, 1% (w/v) ngudn nitrogen, 1% (w/v) MSG. Gia tri pH ciia mdi truong
dugc diéu chinh vé mirc 7 bang dung dich NaOH 2 N. Dé khao sat anh huong ciia ngudn carbon dén
kha ning tong hop GABA, ba ngudn carbon khac nhau dugc thir nghiém bao gém glucose, sucrose va
tinh bot; ngudn nitrogen dugc ¢d dinh 1a peptone. Moi truong duoc khtr tring & 121 °C trong 20 phit.
Tiép theo, 100 pL dich tang sinh cia ching vi khudn dugc chon s& dwoc chuyén vao 9 mL méi trudng
NCPH d3 duogc diéu chinh theo cac diéu kién khao sat. Céc 6ng nghiém dugc u lic voi tbe dd 200
vong/phit ¢ 35 °C trong 72 gi¢. Xac dinh ham lvgng GABA sinh ra trong moi trueong khao sat.

b. Khdo st nguon nitrogen

Thi nghi¢m duoc tién hanh twong ty. Tuy nhién, viéc khao sat dugce thue hién voi 3 ngudn nitrogen
bao gdm tryptone, peptone va NH4CL Ngudn carbon ¢é dinh duoc Iya chon tir thi nghiém trudc. Cubi
cung, 100 pL dich ting sinh vi khuin dugc chuyén vao 9 mL méi trudng NB va u trong didu kién twrong
ty nhu trén. Xac dinh ham lugng GABA sinh ra trong méi truong khao sat.

¢. Khao sat pH ban dau

Tuong tu cac budc nhu trén, moi trudng nghién ciru bao gdbm NCPH dugc bd sung 1% (w/v)
MSG, 1% (w/v) ngudn carbon va ngudn nitrogen dugc chon tir cac thi nghiém trude. Gia tri pH ciia moi
truong dugc diéu chinh cac mirc 6, 7 va 8 bang NaOH 2 N. Cudi cung, 100 pL dich ting sinh vi khuan
dugc chuyén vao 9 mL méi truong NB va u trong diéu kién twong tw. Xac dinh ham luong GABA sinh
ra trong mdi truong khao sat.

2.2.3. Pinh danh ching Bacillus ¢6 kha ndng sinh tong hop GABA

Chung Bacillus tuyén chon c6 kha ning sinh GABA véi ham lugng cao nhat duge xac dinh tén
loai bang k¥ thuat giai trinh tu ving gen 16S rRNA. Trinh ty gen 16S rRNA cta vi khuan Bacillus dugc
khuéch dai bang phan tmg PCR véi cip moi 27F (5’-AGAGTTTGATCMTGGCTCAG-3") va 1495R
(5’-CTACGGCTACCTTGTTACGA-3’) [16]. Cong cu BLAST (https://blast.ncbi.nlm.nih.gov) dugc
sir dung dé so sanh mirc d6 twong ddng cua chudi trinh ty ving 16S rRNA gene véi cac trinh tu gen da
dugc xéac dinh va cong b trén NCBI (National Center for Biotechnology Information). Dya trén co sé
dir lidu d6, c6 thé xac dinh tén loai cua ching vi khudn dang nghién ctru.

2.2.4. Phuong phdp phan tich chi tiéu va xir Iy s6 liéu

GABA duoc dinh tinh va dinh lugng bang phwong phap sdc ky ban mong (TLC) theo mé ta cia
Li et al. [17]. Pau tién, 1 mL dich 1én men dugc cho vao ong eppendorf, ly tim ¢ 10.000 vong/phut
trong 10 phat dé loai bo sinh khéi vi khuan. Phan dich ndi phia trén dwoc chuyén sang dng eppendorf
moi dé str dung cho phén tich. Tiép theo, 2 pL dich miu sau ly tim dugc cho 1én ban méng silica gel
(5%10 cm) (da duoc kich hoat bang cach sdy & 90 °C trong 30 phut). Cac diém cham mau dugc dit cach
nhau 1 cm va cach mép duéi clia ban sac ky 1,5 cm. Sau khi chdm, mau duge dé kho trong 3 phit trude
khi dit ban sic ky vao bé khai trién chtra 20 mL dung moi gdm n-butanol, acid acetic va nudc theo ty
1€ 5:3:2 (v/v), co bd sung 1,2% (w/v) ninhydrin. Qua trinh sdc ky dugc thyc hién & nhiét d¢ phong va
dam bao ban séc ky duoc dit thing ding. Khi dung méi di chuyén cach mép trén ban méng 0,5 cm, ban
sc ky duoc 14y ra va sdy ¢ 70 °C trong 80 phut dé hién thi cac ddm GABA.

- Dinh tinh: Viéc xac dinh sy hién dién cua GABA duoc thyc hién bang cach so sanh hé sé di
chuyén (Ry) ciia mau véi hé sb di chuyen ctia dung dich GABA chuén (2 mg/mL), trong d6 Ry= a/b, véi
a la khoang cach di chuyen clia chat phan tich va b 1a khoang cach di chuyén cta dung moéi, gia tri Re
nam trong khoang tir 0 dén 1.
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- Pinh lugng: Cac dém GABA trén ban sic ky gidy dugc cit va chuyén vao 6ng nghiém chira
5 mL dung dich ethanol 75% va CuS0O4.5H20 0,6% theo ty 1€ 38:2 (v/v). Mau duge vortex dé hoa tan
hoan toan cac ddm GABA. Tiép theo, d hap thu quang dugc do & bude song 512 nm st dung may do
quang ph6 UV-Vis (Thermo, Genesis 50). Ham lugng GABA trong mau dugc tinh toan dya trén duong
chuan GABA.

Két qua cua cac thi nghiém 1a gia tri trung binh cta 3 14n lap lai va trinh bay duéi dang TB (trung
binh) + DLC (46 léch chuan). S liéu tho duoc tinh todn va vé biéu d6 bang phan mém Microsoft Excel
2019 (Microsoft Corp., Hoa K¥). Két qua dugc phan tich phuong sai (ANOVA) va thong ké theo
phuong phap kiém dinh Tukey v6i mirc ¥ nghia 5% bang phan mém Minitab 16.2.4.4 (Minitab, LLC.,
Hoa Ky).

3. KET QUA VA THAO LUAN
3.1. Két qua sang loc chiing vi khuén c6 kha ning sinh tong hop GABA

Mudi mot ching vi khuan duoc nudi trong méi truong NB ¢6 bd sung MSG dé khao sat kha ning
sinh téng hop GABA. Sau 72 gid, dich 1én men duoc phén tich dé xac dinh GABA béng phuong phép
TLC. Hinh anh két qua sic ky dinh tinh GABA cua 11 ching vi khuan dugc thé hién qua Hinh 1. Két
qua cho thay, trén dudng sic ky cta 11 ching vi khuén khao sat déu xuét hién dém 6 vi tri trong ddng
v6i ddm GABA chuan (Rr= 0,625).

s gt
SRR T AU O o m
ST S o
GABA >
MSG >
a| b
01 2 3 4 5 0O 6 7 8 9 0 10 1

Hinh I. Két qua dinh tinh GABA trong dich 1én men cta 11 chung vi khuén khao sat

Ghi chii: a - Khoang cdch di chuyén ciia chdt phan tich (vi tri 0: hén hop dung dich GABA (2 mg/mL)
va MSG (2 mg/mL); b - Khodng cdch di chuyén ciia dung méi sdc ky

Két qua chimg t6 ca 11 chung nay déu c6 kha ning sinh tong hop GABA trong méi trudng NB
khi bd sung 1% MSG. Tuy nhién, mic 46 dam nhat va I6n nho cia cac dém nay c6 su khac nhau khi
quan st bang mat thudng va dé chinh xac hon, ham lugng GABA c6 trong dich 1én men ciing duoc xac
dinh. Két qua cu thé dugc trinh bay ¢ Bang 1. Mac du Bacillus 1a mot chi vi khuén da dang véi nhiéu
loai, nhung chi mot s6 loai hodc ching cu thé ¢6 kha ning téng hop GABA [12, 13]. Nguyén nhan 1a
do mot sb ching thiéu gen can thiét cho qua trinh tdng hgp GABA tir glutamate va putrescine hodc gen
nay khong duoc biéu hién hay hoat dong clia cic gen ciing c¢6 su khac nhau giita cac ching do su khac
biét di truyén [19]. Trong thi nghiém sang loc nay, 11 ching déu c6 kha nang téng hop GABA vé6i ham
luong déu 16n hon 0,6 mg/mL. Trong d6, chung HV2 va HV5 téng hop duoc luong GABA cao nhat
lan luot 12 1,198 + 0,029 mg/mL va 1,211 + 0,063 mg/mL va c6 khac biét khong cé ¥ nghia vé mat
thong ké (p > 0,05) nhung khéc biét c6 ¥ nghia thong ké so v6i 9 ching con lai. Riéng ching HV4 13
chung vi khuén sinh tong hop GABA v6i ham luong thap nhat 14 0,634 + 0,138 mg/mL. Su khac biét
vé ham lugng GABA c6 thé do mdi ching vi khuéan s& phii hgp véi cac yéu to nudi cdy khac nhau dé
sinh trudng nhu pH, nhiét g, néng d6 MSG bd sung hodc thanh phan méi truong nudi cdy do lugng
GABA dugc sinh téng hop chit yéu phu thudc vao tée do sinh trudng caa vi sinh vat. Nhin chung, chung
vi khudn HV2 va HV5 13 2 chung dugc ghi nhan v6i ham luong GABA cao nhit nén dugc chon dé tiép
tuc thuc hién céac thi nghi¢m tlep theo.
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Bdng 1. Két qua dinh luong sang loc cac ching vi khuan sinh GABA

Ching vi khuén | Ham luong GABA (mg/mL)
VT2 1,017 £0,016°
VT3 1,004 £0,016%
VTo6 0,943 + 0,029
HV1 0,886 + 0,028
HV2 1,198 +0,029?
HV4 0,634 +0,138°
HVS 1,211 +£0,0632
PC1 0,847 + 0,063
TH4 0,783 £ 0,0894¢
BN2 0,837 £0,027¢
BN4 0,847 + 0,048b<d

Ghi chii: Cdc chit cdi khdc nhau trén cing mét cot biéu thi sw khdc biét ¢é ¥ nghia thong ké (p<0,05)

3.2. Anh hwéng cac yéu t6 nudi cAy dén ham lwong GABA trong méi trwong NCPH

3.2.1. Két qua khao st nguén carbon

Hai ching vi khuan HV2 va HV5 duoc ting sinh trong mdi truong NB, sau d6, dugc chuyén sang
moi truong khao sat voi cac ngudn carbon khac nhau. Sau 72 gio, dich 1én men dugc st dung dé kiém
tra ham lugng GABA. Két qua ham luong GABA cuia hai chiing vi khuan trong cic méi truong khao
sat dugce trinh bay ¢ Hinh 2. Két qua & Hinh 2 cho thay hai ching HV5 va HV2 sinh ham lugng GABA
dat cao nhét trong méi truong NCBH c6 b sung 1% tinh bot véi gia tri 1an lugt 14 1,290 + 0,025 mg/mL
11,167 + 0,050 mg/mL. Khi b6 sung ngudn carbon 1a glucose hodc sucrose thi ham lugng GABA sinh
ra trong méi trudng NCDH thip hon va gitra 2 ngudn carbon nay c6 su khac biét khong c6 ¥ nghia vé
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Ghi chu: Cdc chik cai in thwong va in hoa khac nhau biél} thi si khdc biét ¢6 y nghia thong ké (p<0,05)
vé ham lwong GABA twong wng doi voi chung HV2 va HVS

Ngudn carbon 14 yéu t6 dinh dudng can thiét cho sy phat trién va 1én men cia vi sinh vat. Thong
thudng, cac loai duong don thudng dugce vi sinh vat wu tién st dung cho su phat trién va trao doi chat
cua chung. Trong d6, glucose dugc biét dén 1a ngudn carbon dugc ua thich nhat cho qua trinh 1én men
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Bacillus spp. [20, 21]. Nghién ctru cua Asun et al. da xac dinh mdi truong 1én men ti wu dé san xuét
GABA boi B. subtilis BBELO2 la glucose vdi ndéng d6 1% (w/v) [7]. Mat khac, Suwanmanon et al. khi
t6i uu hoa ngudn carbon da cho ra két qua rang fructose 1a ngudn carbon t6i wu dé sinh tong hop GABA
cua chung B. subtilis dugc phan 1ap tir rom ra [12].

Trong nghién ctru nay, két qua cho thay tinh bot 1a ngudn carbon tbi uu cho qua trinh tong hop
GABA ctia vi khuan HV2 va HV5, khac v6i cac ngudn carbon durge bao cdo trong cac nghién ctru trude.
Su khéc biét nay c6 thé do co ché sir dung polysaccharide va monosaccharide cua vi khuan. Véi
monosaccharide, duong don dugc van chuyén vao té bao, phosphoryl hoa va di vao qua trinh duong
phan. Tuy nhién, NCDH chira sin duong khir (0,5% w/v), nén viéc bo sung glucose lam tang nong do
duong trong moi truong. Nong do glucose cao cé thé gay uc ché nguoc, dan dén giam san xuat GABA,
twong tu két qua nghién ctru cia Asun et al., khi ning suét san xuat GABA cta B. subtilis BBEL02
giam khi ndng d6 glucose dugc thém vao m6i truong co ban tir 1% 1én 5% w/v [7].

Nguoc lai, v6i polysaccharide nhu tinh bot, vi khuan tiét amylase dé thuy phan thanh duong don
hodc duong d6i, sau d6 chung duge van chuyén vao té bao va tiép tuc phéan giai. Co ché diéu hoa nay
gitip duy tri ndng do glucose 6n dinh, tranh e ché nguoc va tdi wu hda qua trinh sinh truong, tong hop
GABA [22]. Vi khuén str dung lugng duong khir ¢6 sin trude, sau d6 méi phan giai tinh bot, gitp duy
tri tc do sinh truong va hiéu suat tong hop GABA cao hon. Nhu vdy, mdi chung vi sinh vat thich nghi
v6i ngudn carbon va mdi trudng 1én men khéc nhau.

3.2.2. Két qua khdo sdt nguon nitrogen

Tur két qua thi nghiém trén, tinh bt dwgc chon 1a nguén carbon cho cac thi nghiém sau. Ba nguén
nitrogen 13 peptone, tryptone va NH,4CI dugc tién hanh khéo sat. Sau 72 gio 1én men, két qua ham luong
GABA duoc thé hién ¢ Hinh 3. Két qua cho thdy ¢ nghiém thirc véi peptone 1a ngudn nitrogen, ca hai
chung HV2 va HV5 déu sinh tong hop luong GABA cao nhét 1an luot 13 1,077 + 0,012 mg/mL va 1,314
+ 0,051 mg/mL (Hinh 3).
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1,3144

o

1,2 -

s

1015a 1,0535

2
b=
A

=
N
A

Ham lugng GABA (mg/mL)
o
w

=4
[=]

Peptone Tryptone Ammonium chloride
Ngudn nitrogen

B Ching HV2 @Ching HVS

Hinh 3. Biéu @6 minh hoa ham luong GABA sinh ra boi 2 chung vi khudn HV2 va HV5
& cac moi truong bd sung nguon nitrogen khac nhau
Ghi chit: Cdc chit cdi in thiong va in hoa khdc nhau biéu thi sw khdc biét c6 y nghia thong ké (p<0,05)
vé ham lwong GABA tiong g doi véi ching HV2 va HVS

Pbi v6i chung HV2 thi ham luong GABA trong moéi trudng bd sung peptone va tryptone c6 su
khéc biét khong c6 y nghia vé mit thong ké. Riéng chung HV’ thi ham luong GABA trong moéi truong
bd sung peptone cao hon va khac biét c6 ¥ nghia thdng ké v6i ham luong GABA mdi truong b sung
tryptone. Mit khac, lwong GABA sinh tong hop béi hai chung déu thdp hon dang ké khi 1én men trong
mbi truong chira NH4Cl, lugng GABA cuia ching HV2 thap hon 37,14% so v6i moi truong b6 sung
peptone (1,077 + 0,012 mg/mL) va chung HV5 ciing giam 58,30% so v6i mdi trudng b6 sung peptone
(1,314 £ 0,051 mg/mL). Két qua chimg to rang hai chung vi khuan nay thich hop v&i ngudn nitrogen
hitu co hon ngudn nitrogen v co.
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Bén canh carbon, nitrogen la yéu t6 thiét yéu dé vi sinh vat tong hop acid amin, hd trg sinh truong
va san xuat chat chuyén hoa thir cAp nhu GABA. Fisher va Sonenshein (1991) dé chimg minh rang B.
subtilis ¢6 thé sir dung ca nitrogen hitu co va vo co, nhung sinh truéng tot hon véi  nguon nitrogen hiru
co [23]. biéu nay la do nitrogen hitu co ¢ tinh kha dung sinh hoc cao hon, chu yeu 0 dang acid amin,
1a don vi cdu triic co ban cua protein. Nudc chua dau hit (NCDH) chira mot lugng protein nhat dinh
(~0,37%), v6i 20 loai acid amin da dugc xdc dinh, trong d6 acid L-glutamic chiém 14 ,36%, dong vai
tro tién chét quan trong cho qua trinh tong hop GABA [24]. Tuy nhién, do NCDH la phu pham, cin bo
sung thém nitrogen dé tang hidu sudt san xuat GABA ciia vi khuan Bacillus.

Nguoc lai, néu sir dung ammonium (NH4*) 1am ngudn nitrogen, vi khuan phai tiéu ton ATP dé
diéu chinh pH ndi bao va chuyén héa thanh glutamate hodc glutamine trudc khi tham gia tong hop
GABA. Hon nita, qué trinh hap thu nitrogen v co bi kiém soat boi cac protein diéu hoa nhay cam véi
n1trogen hitu co, lam glam hiéu qua sir dung [25, 26]. Két qua nghién ciru ngudn n1trogen thich hgp cta
dé tai nay ciing tuong ddng vé6i nghién ciru cia Wang et al. , ghi nhan peptone 1a nguon nitrogen phu
hop nhét dé vi khuan B. subtilis san sinh GABA [10]. Tu ket qua va so sanh trén, peptone la ngudn
nitrogen dugc chon dé thyc hién céc thi nghiém tlep theo.

3.2.3. Két qua khao sat pH ban dau

Str dung cac yéu td khao sat tot nhét ciia cac thi nghiém trude, tién hanh khao sat pH méi truong
pht hop vé6i hai chiing vi khuan HV2 va HV5. Két qua ham lugng GABA sinh ra béi hai ching vi khuan
trong moi truong pH 6, 7 va 8 dugc thé hién ¢ Hinh 4. C6 thé thdy ca hai ching HV2 va HV5 déu ¢
kha ning sinh tong hop GABA ¢ céc diéu kién pH khac nhau. Ching vi khuan HV5 c6 thé sinh tong
hop lugng GABA cao nhét & ca pH 7 va pH 8 1an luot 1a 1,288 + 0,089 mg/mL va 1,221 0,051 mg/mL,
riéng ddi voi chung vi khuan HV2 lai dat lugng GABA cao nhat 1a 1,164 + 0,062 mg/mL & pH 6.
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Hinh 4. Biéu &6 minh hoa ham lugng GABA sinh ra bai 2 ching vi khudn HV2 va HV5
& cac moi truong c6 pH ban dau khac nhau
Ghi chii: Cac chir cai in thuong va in hoa khdc nhau biéy thi su khdc biét ¢6 y nghia thong ké (p<0,05)
vé ham lwong GABA twong wng doi voi chung HV2 va HVS

Cac nghién ctru trude day cho thiy pH 1a mot trong nhiing yéu t6 quan trong anh huong dén qua
trinh san xuit GABA vi né anh hudng dén hoat dong cia enzyme, cu thé la enzyme glutamate
decarboxylase (GAD) [27]. Enzyme GAD chi hoat dong tot trong mot pham vi pH cu thé va do d6 pH
trong pham vi nay s€ tao diéu kién thuén loi cho viéc san xuit GABA hiéu qua. Tuy nhién, viéc san
xudt GABA ciing phu thudc vao chung vi khudn Bacillus va sy sinh truéng cua ching. B6i vi gia tri pH
ti wu cho su phat trién ciia B. subtilis va hoat dong GAD cua n6 1a khac nhau nén cin c6 d6 pH phu
hop cho ca su phat trién cua té bao va qua trinh chuyén hoa sinh hoc [1].

Thong thuong, san xuit GABA thuong dugc tién hanh trong diéu kién pH c6 tinh acid ndm trong
khoang tr 3,5 dén 5,0, tuy thudc vao loai vi sinh vét va cac déc tinh khac nhau cia GAD [28]. Tuy
nhién, trong nghién ctru nay, chung HV2 cho ham lugong GABA cao nhat khi moéi truong ban dau dat
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pH 6. Mat khac, chung HVS5 lai ghi nhan ham luong GABA cao nhat & pH 7 (Hinh 4). Két qua nay phu
hop véi két qua trong nghién ctru cia Wan-Mohtar et al. khi xac dinh d¢ pH thich hop dé san xuat
GABA cao trong nudc tuong boi chung B. cereus KBC 1a 7,0 [9]. Nghién ctru cua Suwanmanon va
Hsieh ciing d xac dinh méi truong & pH 7 thu duoc ham lugng GABA cao nhét tir B. subtilis BO60 khi
khao sat pH & cac gia tri 6, 7, 8 va 9 [18]. Nhin chung, mdi chiing vi sinh vat hay giita cic chiing trong
cing mot loai s& c6 nhimg khoang pH thich hgp dé sinh truong va thyc hién cac phan tng chuyén hoa
thir cap. Qua cac két qua khao sat, pH 7 1a pH thich hop dé ching vi khuan HV'5 sinh tong hop GABA
trong moi truong NCPH va ching nay dugc chon dé dinh danh.

3.3. Két qua dinh danh chiing vi khuin HV5

Do ching HV5 1a ching vi khuan ¢ niang kha sinh tong hop GABA cao nhét trong méi trudng
NCPH nén duoc dinh danh dé xac dinh tén loai. Cong cu Nucleotide BLAST dugc st dung dé so sanh
trinh tu doan gen 16S rRNA ctia chung HVS5 v6i céc trinh tu vi khuén trong co s& dir liéu cia NCBI va
két qua tra ctru dugc thé hién & Hinh 5.

Max = Total Quel E Per.
Description Scientific Name v e Acc. Len

Score Score Cover value  Ident Aecession
v

Bacillus methylotrophicus strain LD34 168 ribosomal RNA gene, partial sequence Bacillus velezensis 1691 1691 98% 00 100.00% 1460 KR855694.1
Bacillus sp. (in: fimicutes) strain PGM774 168 ribosomal RNA gene, partial sequence Bacillus sp. (in: firmicutes) 1693 1693 99% 0.0 99.8%% 1454 0Q876224.1
Bacillus velezensis strain 34-2-1 168 ribosomal RNA gene, partial sequence Bacillus velezensis 1693 1693 99% 00 9989% 1458 PP3257751
Bacillus sp. (in firmicutes) strain PGM759 168 ribosomal RNA gene, partial sequence Bacillus sp. (in- firmicutes) 1690 1690 99% 0.0 99.89% 1459 0Q876209.1
Bacillus sp. (in: firmicutes) strain PGM787 16S nbosomal RNA gene, partial sequence Bacillus sp. (in- firmicutes) 1690 1690 98% 0.0 998%% 1454 0Q8762371
Bacillus amyloliquefaciens strain AB2013062 16S nbosomal RNA gene, partial sequence Bacillus amyloliguefaciens 1690 1690 98% 00 998%% 1461 PP236941.1
Bacillus amyloliquefaciens strain CAU X1 168 ribosomal RNA gene, partial sequence Bacillus amyloliquefaciens 1690 1690 98% 0.0 99.8%% 1446 0Q561751.1
Bacillus amyloliquefaciens subsp. plantarum strain Ki7-3 16S ribosomal RNA gene, partial sequence  Bacillus velezensis 1690 1690 98% 00 99.89% 1452  JF460753.1
Bacillus amyloliguefaciens strain WSIM-KSU301 16S ribosomal RNA gene, partial sequence Bacillus velezensis 1690 1690 98% 00 99.89% 1475 HM753630.1

Hinh 5. Két qué so sanh trinh ty ciia ching HV5 trén NCBI

Két qua cho thay ching HV5 ¢6 d6 trong dong cao nhét véi loai Bacillus methylotrophicus & muc
100% va c6 do twong dong 99,89% voi trinh tu cua cac loai vi khudn B. velezensis va B.
amyloliquefaciens. Tuy nhién, theo két qua nghién ctru cia Zhou et al., B. velezensis ¢6 két qua 4m tinh
v6i thir nghiém sir dung citrate, trong khi d6 chung HV5 ¢6 thé st dung va phat trién trén moéi truong
citrate [29]. Do d6, ching HV5 khéng thudc loai vi khudn nay. Mt khac, cho dén thoi diém hién tai,
chua c6 cong bd nao lién quan dén loai B. methylotrophicus c6 kha ning téng hop GABA. Loai nay
hoat dong theo cach khong phu thudc vao glutamate, nhung c6 kha nang san xuat poly (y-glutamic acid)
(y-PGA) va co thé chung nay ciing kha nang tong hop GABA. Tuy nhién, cac chi tiét cu thé vé qua trinh
tong hop GABA tryc tiép cua vi khuan nay con han ché va khong duoc bao céo day du trong cac cong
bd hién tai [30]. Nguoc lai, loai B. amyloliquefaciens di dugc cong b trong nhiéu nghién ciru véi kha
nang sinh tong hop GABA. Trong mét nghién ctru ciia Zayabaatar et al., B. amyloliquefaciens EH-9 da
dugc nudi cy dong thoi véi hat lia nay mam va dich trong thu dugc rat giau GABA [31] hay Huang et
al. da str dung B. amyloliquefaciens dé san xut gao giau GABA bang cach ching vi khuan vao hat ngii
cbe [32]. Do d6, can thuc hién thém céc thir nghiém sinh hoa dic trung khac c6 thé phan biét cac loai
tuong déng va thuc hién gidi trinh tu bo gen dé xac dinh mdt cach chinh xac hon tén loai ctia chung vi
khuén tiém nang nay.

4. KET LUAN

Két qua nghién ctru da tuyen chon céc chung vi khuan Bacillus sp. HV5 c6 kha nang sinh tong
hop GABA va xéac dinh duge diéu kién nudi cdy nhu ngudn carbon, ngudn nitrogen va pH ciia moi
truong thich hop trong méi trudng nude chua dau hii. Ham lugng GABA cao nhét 13 1,288 = 0,089
mg/mL trong mdi truong nude chua dau hii dwoc bd sung 1% (w/v) tinh bot, 1% (w/v) peptone, 1%
(w/v) MSG & pH 7 sau 72 gio 1én men trong diéu kién nuéi lic 200 vong/phut ¢ 35 °C. Két qua cho
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thay tiém nang tng dung cua chung vi khuan Bacillus sp. HV5 cling nhu mo6i truong nude chua tau hu
dé lam nguon co chat ré tién trong nudi cdy va thu nhan GABA. Nghién ctru nay dat nén tang cho cac
nghién ciru tiép theo vé tac dong cua cac yéu tb moi truong khac nham nang cao hiéu suét tong hop
GABA, dong thoi toi wu hoa quy trinh 1én men tir ngudn nguyén liéu ré tién dé giam chi phi san xuét.
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ABSTRACT

STUDY ON SELECTION AND CULTIVATION OF Bacillus sp.
FOR GAMMA-AMINOBUTYRIC ACID SYNTHESIS IN TOFU SOUR LIQUID

Huynh Thanh Truc!, Duong Thi Yen Nhi!, Luu Minh Chau?, Nguyen Ngoc Thanh?,
Bui Hoang Dang Long?, Huynh Xuan Phong?*

"Undergraduate student in Biotechnology program, University of Science,
National University Ho Chi Minh City, Viet Nam
’Institute of Food and Biotechnology, Can Tho University
*Email: Axphong@ctu.edu.vn

Gamma-aminobutyric acid (GABA) is a non-protein amino acid that plays an important role in
the nervous system of organisms. The application of microorganisms to produce GABA from by-
products is also considered a sustainable and effective production method. The study was conducted to
select Bacillus strains capable of synthesizing GABA and to investigate the culture conditions, such as
the carbon source, nitrogen source, and pH of the environment suitable for the selected Bacillus strains
in the liquid waste of tofu. The results indicate that Bacillus sp. HV5 had the highest GABA biosynthesis
ability in liquid waste of tofu when supplemented with 1% (w/v) starch, 1% (w/v) peptone, and 1%
(w/v) MSG, pH 7. After 72 h of fermentation under shaking at 200 rpm at 35 °C, the GABA content
reached 1.288 £+ 0.089 mg/mL.

Keywords: Gamma-aminobutyric acid (GABA), Bacillus sp., fermentation, tofu sour liquid, GABA
production.

95


mailto:hxphong@ctu.edu.vn

