TAP CHI KHOA HQOC VA CONG NGHE BPAI HOC QUANG BiNH, SO11
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Tom tit. Qidm so'rila la san phdm 1én men acid acetic tur trdi cdy voi su két hop ciia ndm men
va vi khudn acetic. Két qua thir nghiém 15 ching vi khudn acetic da tuyén chon dwoc chung VL2
6 kha nang sinh acid tot (ham lwong aicd dat 3,20% (w/v) sau 4 ngay lén men) va dinh danh
thugc loai Acetobacter senegalensis. Cac diéu kién 1én men giam tir dich qua so ri voi ty 1é
giong ching la 1 % (v/v) A. senegalensis VL2 va 1% (v/v) Saccharomyces cerevisiae 2.1 dwoc
xdc dinh voi mot s6 giong ching ban dau twong vmg 10° th/mL va 107 tb/mL, dich qua S0 ¥i VOl

nong dé chat khé hoa tan la 10°Brix va pH 5,0 thu dwoc san pham giam so ri ¢6 ham luong
acid dat 6,99% (w/v) sau 8 ngay lén men o 28-32°C.

Tir khéa: Acetobacter senegalensis, gidm trdi cdy, so vi, vi khudn acetic.
1. MO PAU

So i (Malpighia glabra) dugc trong khap cac tinh mién Tay Nam Bo, dic biét
trong nhiéu ¢ Tién Giang va Bén Tre. Gidng so ri c6 hai loai 13 gidng so ri chua va
giéng so ri ngot. Trai so ri c6 dang hinh tron, cudng nhoé va ngan voi ham luong vitamin
cao. Trong trai so ri chua, ham lugng B-caroten khoang 0,3-10,6 ppm va ham luong
vitamin C trong trai so ri Barbados tinh trén 100 g dich qua an dugc 1a khoang tur 2,0-
4,5 g, cao hon so vdi cam. Bén canh do, trong so ri con c¢6 chira cac thanh phﬁn dinh
dudng nhu vitamin A, B1, B2, niacin, acid absorbic,... [2].

Vi khuén acetic thudc nhém vi khuan Gram am hodc vi khuén da dang vé Gram
(vira Gram am, vira Gram duong), té bao hinh que hay hinh elip [15]. Vi khuén acetic 1a
vi khuan hiéu khi bat budc thudc nhém o-proteobacteria va c6 kha ning oxy héa mot
phan ngudn carbon thanh mot hop chat hitu co twong tng, chiang han nhu oxy ho
ethanol thanh acetic acid [4, 7].

Giam truyén théng thuong duoc lam tir nhitng nguyén liéu tho chira duong hoic
tinh bot béng qué trinh 1én men hai phan doan (déu tién, tao ra ethanol sau do la acid
acetic) va chiing duoc san xuét tir dich qua cua mot s loai trai cdy nhu khom, tio, dira,
nho, mén, ca chua [5]. Gidm rat ¢6 1oi cho strc khoe boi chung c6 tinh khang khuan [8,
13], chong oxy héa [6, 12], chong ung thu (nhu Kurosu - loai gidm gao truyén thong
ciia Nhat [11] va Kibizu - gidm mia san xuat & Nhat [10]) va kha ning tri dai thao
duong [14]. Ngoai ra, gidm con c6 nhiéu cong dung khic nhu chéng béo phi, giam
cholesterol, ha huyét ap tir d6 ngan chan dugc cac bénh vé tim mach [9].

Tuy nhién, nhiéu loai gidm truyén thong ¢ nudc ta hién nay chii yéu chi san xuat &
quy md nho va chat lugng khong on dinh, do chua thap,... Gidm trai cdy tuy da dugc
nghién ctru va ung dung ¢ Viét Nam nhu & diéu, tdo,... nhung van chua da dang va
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chua tan dung cac nguon nguyén liu ré tién & cac dia phuong. Nghién clru nay nham
tuyén chon vi khuan acetic va ing dung trong 1én men giam tur dich qua so ri géop phan
da dang hoa san pham 1én men acid acetic tur trai cay.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat li¢u

- 15 ching vi khuan acetic (B2-2, B3-2, CN, C2, L2, LHI, VL2, K4, BD11, B2-3,
KGI, NH2, CB, ST2.2, SKU) va ching nidm men Saccharomyces cerevisiae 2.1 dugc
luu trir tai Vién Nghién ctru va Phat trién Cong ngh¢ Sinh hoc, Truong Pai hoc Can
Tho. Trong do, ching SKU 1108 (Acetobacter pasterianus) tu Trung tam Nghién ctru
Vi sinh véat chiu nhiét, Truong Pai hoc Yamaguchi, Nhéat Ban.

- Moi truong nudi cdy vi sinh vat: YPGD (5 g/L D-glucose, 5 g/L yeast extract, 5
g/L glycerol, 5 g/l peptone), YPD (20 g/l D-glucose, 5 g/L yeast extract, 5 g/L
peptone).

- Dich nudc ép tur qua sori: Qua so ri dugc chon 1a qua ¢6 mau do vura chin té1, vi
ngot. Dich ép qua so ri duoc chuan bi va trir dong -20°C dé dam bao dich qua véi thanh
phan ban dau nhu nhau cho cac thi nghiém (dich qua c6 pH 3,62 va 4,0°Brix).

- Hoba chat: D-glucose, yeast extract, peptone, glycerol, NaOH 0,IN,
phenolphthalein,...

2.2. Phuong phap nghién ciru
2.2.1. So tuyén cdc chiing vi khudn acetic

15 ching vi khuan acetic dugc nudi ting sinh trong 5 mL méi truong YPGD &
30°C, lac 200 vong/phit trong 24 gid. Chiing 1% (v/v) gidng vao 5 mL mai truong dich
qué so ri ¢6 bd sung 4% (v/v) ethanol. U lic 200 vong/phut & 30°C trong 5 ngdy, xac
dinh ham lugng acid trong dich 1én men bang phwong phéap chuan d¢ véi NaOH 0,1 N.

2.2.2. Tuyén chon va dinh danh ching vi khudn acetic c¢é kha néing lén men tot

Céc chung vi khuan acetic dd so tuyén dugc nudi trong 6ng nghiém chira 5 mL
mdi trudng YPGD c6 bd sung 10% dich trich khoai tiy trong 24 gio, lic 200 v/p &
30°C. Chung 1 mL dung dich tang sinh cho vao 100 mL mdéi truong dich qua so ri (pH
3,62 va 4,0°Brix, thanh tring bang NaHSO3 (120 mg/L) trong 2 gid) va bd sung 4%
(v/v) ethanol. U va lac & 200 v/p trong 7 ngdy. Mdi ngay tién hanh do mot sb vi khuan
va theo ddi ndng d6 acid trong 7 ngdy bang phuong phap chuan do. So sanh va tuyén
chon chiing AAB c6 kha ning 1én men acid acetic tét.

Chung vi khuan acetic tuyén chon dugc ly trich DNA va str dung cip moi 27F (5°-
AGAGTTTGATCCTGGCTCAG-3") va 1525R (5’-AAAGGAGGTGATCCAGCC-3")
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dé khuéch dai trinh ty viing bao ton trén 16S rDNA ciia nhém a-proteobacteria. So sanh
cac trinh tu khuéch dai véi ngan hang gen NCBI (www.ncbi.nlm.nih.gov) thong qua
cong cu BLAST dé xac dinh tén khoa hoc.

2.2.3. Khdo sat anh hudng ciia nong d giong chiing

Thi nghiém bd tri hoan toan ngiu nhién véi 2 nhén t6 14 ndng d6 gidng vi khuan
(10°, 10° va 107 té bao/mL) va nong d6 nam men (10%, 10° va 107 té bao/mL). N4m men
S. cerevisiae 2.1 dwgc nudi ting sinh trong moi truong YPD va vi khuén acetic dugc
nudi ting sinh trong madi truong YPGD & 30°C, lac 200 v/p trong 24 gio. Ty 1é giong
chung vao dich 1én men 1% (v/v) vi khuan va 1% (v/v) ndm men. Dich sau chiing giéng
dugc 0 lac 200 v/p & nhiét d6 phong (28-32°C). Theo ddi mot sd vi sinh vat va nong dd
acid mdi ngay cho dén khi két thiic 1én men. Thi nghiém duoc thyc hién 3 1an 1ap lai.

2.2.4. Khdo sat anh huéng ciia nong @ chat khé va pH dich qua

Thi nghiém bé tri hoan toan ngau nhién véi 2 nhan t6: nong do chat kho (°Brix:
10, 15, 20 va tu nhién (4,0°Brix)) va pH dich qua (4,0; 5,0; 6,0 va pH tu nhién (3,62))
v6i 3 1an 1ap lai. Vi khuan va nim men dugc nudi ting sinh khéi, ching giéng va diéu
kién 1én men duoc tién hanh twong tu nhu thi nghi¢m 2.2.3. Theo doi mot sb vi sinh vat
va nong do acid mdi ngay cho dén khi két thuc 1én men.

2.2.5. Phwong phdp phan tich thong ké

Cac s6 liéu dugc xir Iy bang phan mém Microsoft Excel 2013 va théng ké bang
chuong trinh StatGraphics version 16.0.

3. KET QUA VA THAO LUAN
3.1. Két qua so tuyén cac chiing vi khuan acetic

Thi nghiém dugc thue hién trong 5 mL dich qué so ri va 1én men ¢ 30°C trong 5
ngdy. Ham luong acid dugc xac dinh bang phuong phap chuan d6 véi NaOH 0,1 N khi
két thuc 1én men va két qua duogc thé hién trong Hinh 1. Két qua cho thiy ham luong
acid ciia 15 chung vi khuan dao dong trong khoang 0,55-3,3% (w/v). Trong d6, ching
BDI11 c6 ham lwong acid sinh ra thap nhat (0,55% w/v) va ching L2 ¢6 ham lugng acid
sinh ra cao nhat (3,3% w/v). Bén ching BD11, CB, KG1 va NH2 ¢6 ham lugng acid
thap (dudi 1,0% w/v); 4 ching B2-3 B3-2, K4 va LH1 c¢6 ham lugng acid trong khoang
1,0-2,0% (w/v); 5 ching B2-2, C2, CN, ST2.2, va VL2 c6 ham luong acid trong khoang
1,0-2,0% (w/v); 2 chung L2 va SKU c6 ham lugng acid cao nhét, 1an luot 1a 3,3% va
3,25% (W/v).
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Hinh 1. Ham luong acid sinh ra ctia 15 chung vi khuan
acetic 1én men & 30°C trong 5 ngay.

Tir két qua trén, so tuyén dugc 7 chung (B2-2, C2, CN, ST2.2, VL2, L2 va SKU)
sinh acid dat tu 2,0% (w/v) dé tién hanh 1én men va kiém tra ham luong acid sinh ra
ciing nhu kha nang phat trién sinh khi theo thoi gian 1én men.

3.2. Tuyén chon va dinh danh chiing vi khuin acetic ¢6 kha niing 1én men t6t

Thi nghiém dugc tién hanh trong binh tam giac 250 mL v&i 100 mL mdi trudong
dich qua so ri. Him lugng acid sinh ra duoc do bang phuong phap chuan do va sy phat
trién mot sd vi khuan dugc do bang gia tri ODggo nm trong 8 ngdy 1én men va két qua
duogc trinh bay & Hinh 2 va Hinh 3.

Mat s6 (OD ¢gon)

1 2 3 4 5 6 7 8
Th&i gian (ngay)
——SKU —=—ST2.2 c2 VL2 —%—=B22 —8—CN ——L2
Hinh 2. Sy phat trién cta 7 dong vi khuan trong mai trudng dich qué 1én men.
Két qua theo doi sy phét trién cua vi khuan trong dich 1én men cho thay ca 7
chung vi khuan acetic déu phat trién tot trong 4 ngay dau. O ngay thir 5, gia tri ODggo nm
cua chung VL2 va ST2.2 giam manh con nhitng chung khac cling giam nhung khong
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dang ké. Mot sd té bao cua chung VL2 va ST2.2 ting vao ngay thir 6; trong khi do
chung C2, L2 va SKU lai giam déng ké so vi ngay thit 5 nhung hai ching CN va B2-2
khong giam. Hau hét té bao ciia cac chung déu giam manh vao ngay tht 7, riéng ching
L2 va C2 lai tiép tuc ting. Sau d6, mdt sb té& bao cua cac chung déu gia ting trd lai vao
ngay thar 8 1a do cac ching nay c6 kha nang thich tmg v41 moi truong va c6 kha nang st
dung acid acetic nhu 1a ngudn co chét dé tang sinh khdi.

Két qua phan tich ham luong acid ctia 7 ching vi khuan acetic cho thdy ham
luong acid acetic ting trong 4 ngay dau. Qua ngay thir 5, ham lugng cta hau hét cac
chung déu giam, ngoai trir chung CN va SKU. Hai chung VL2 va C2 van duy tri & muc
2,7% (w/v) ¢ ngay 6; trong khi do chung L2, B22 va ST2.2 c¢6 ham lugng acid tidng
dang ké va ham luong acid cua chung SKU va CN lai giam so voi ngay 5. Pa phan céac
ching c6 ham lugng acid & ngay 7 gidm manh so véi ngay 6, chi c6 chiung VL2 ¢6 ham
luong acid ting nhe. O ngay 8, ham lugng acid cua cic ching acid acetic déu giam,
riéng chung CN c6 ham lugng acid tang so véi ngay 7. Nhin chung, ham lugng acid cua
hau hét cac chung acid acetic cao nhat & ngay 4 va giam déan tir ngay 5. O ngay 1én men
thir 4, ham luong acid ctia ching VL2 dat cao nhat (3,20% w/v).
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Hinh 3. Ham luong acid sinh ra ciia 7 chung vi khuan trong 8 ngay 1én men.

Tir két qua thi nghiém, tuyén chon ching VL2 c6 kha ning 1én men nhanh va
manh, voi thoi gian 1én men ngén nhat (4 ngay) va ham lugng acid cao nhat (3,20%
w/v) dé tién hanh dinh danh va thtr nghiém cac diéu kién 1én men gidm so ri.

Két qua dinh danh bang phuong phap sinh hoc phan tir cho thdy doan DNA
khuéch dai tir chung VL2 bang cip moi 27F (5’-AGAGTTTGATCCTGGCTCAG-3")
va 1525R (5-AAAGGAGGTGATCCAGCC-3") tuong dong véi gen trén ving 16S
rDNA cua loai Acetobacter senegalensis CWBI-B418 (Accession number: NR
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043252.1) véi do twong dong 100% nén chung VL2 dugc xac dinh thudc loai
Acetobacter senegalensis.

3.3. Anh huéng ciia nong dd gidng chiing

Thi nghiém dwogc tién hanh v&i 100 mL méi treong dich qua 1én men. Ham luong
acid sinh ra dwoc phan tich lién tuc trong 6 ngay 1én men va két qua duoc trinh bay ¢
Hinh 4. Ham luong acid sinh ra cua 9 nghiém thirc ting tir ngay 1 dén ngay 4 va sau do
giam ¢ ngay 5 va ngay 6. Ham lugng acid cua cac nghiém thic ¢ ngay 2 tang manh so
v6ingdy 1 va sau d6 ting khong nhiéu nita. O ngay 3, nghiém thitc Y7-A3 va Y7-A7 ¢6
giam so v&i ngay 2 nhung tat ca cdc nghiém thirc déu ting o ngay 4, ting manh nhat 1a
nghiém thuc Y7-A3 (dat 4,45% w/v).
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0,0 . . . . . .
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Hinh 4. Ham luong acid sinh ra cua A. senegalensis VL2 va S. cerevisiae 2.1
trong 6 ngay 1én men ¢ cac nong d6 giong chung khac nhau.

(Ghi chu: Y: nam men S. cerevisiae va A: vi khudn A. senegalensis;
chi sé 3, 5 va 7 twong img nong do 10°, 10° va 107 tb/mL.)
Do ham lugng acid sinh ra & ngay 4 ciia cac nghiém thirc déu cao nhat so vdi cac
ngay con lai nén chon ngay 4 dé xac dinh nghiém thtrc ¢ ndng do gidéng thich hop. Két
qua thong ké voi dd tin cay 95% cho thidy ham luong acid & ngay 4 v6i ndng d6 nam
men 107 tb/mL khac biét c6 ¥ nghia théng ké voi 2 nong do gidng ching 10° th/mL va
10° tb/mL; thém vao d6, ham lugng acid ngdy 4 v&i ndng d6 vi khuan 10° tb/mL va 10’
tb/mL khac biét c6 ¥ nghia vé mit thong ké v6i nong d6 gidng ching 10° té bao/mL
nhung khac biét khong ¥ nghia giita hai ndong d6 gidng ching nay nén chon nong do vi
khudn 10° tb/mL 1a thich hop hon. Két qua nghién ciru vé& gidm vang chubi ciing cho
thdy, vi khuan acetic cang cao thi ham lwong acid sinh ra cang cao nhung ham luong
acid sinh ra ¢ néng d6 giéng ching 10° va 10° khong c6 sy khac biét vé mit thong ké
nén ndng do gidng chung 10° 14 thich hop nhét cho qua trinh 1én men dé san xuat gidm
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vang chudi va dat duoc ham luong acid 1a 1,5% (w/v) [1]. Nhu vay, nghiém thic véi
ndng do t& bao nam men 14 107 tb/mL va ndng d6 vi khuan 10° tb/mL 1a thich hop nhét
cho qua trinh 1én men, ham luong acid dat 4,65% (w/v) vao ngay 1én men thu 4.

3.4. Anh huéng ciia nong do chat kho va pH dich qua

Ham luong acid sinh ra & cac nghiém thirc ndng d6 chat kho va pH dich qua so ri
dugc theo ddi trong 9 ngay 1én men va két qua duoc trinh bay ¢ Hinh 5. Ham luong
acid sinh ra trong 6 ngay 1én men dau tién ctia nghiém thtc pH 4,0 - Brix 4 va pH 3,62 -
Brix 4 la thép nhét, chi trong khoang 0,3-0,8% (w/v), do & cac diéu kién vé pH va do
Brix nay khong thich hop cho ching 4. senegalensis VL2 va S. cerevisiae 2.1 phat trién
nén ham luong acid sinh ra thap. Trong 9 ngay 1én men, ham luong acid cta 5 nghiém
thtrc pH 5,0 - Brix 10, pH 5,0 - Brix 15, pH 6,0 - Brix 10, pH 6,0 - Brix 15, pH 6,0 -
Brix 20 déu ting tir ngay 1 va dat gia tri cao nhat vao ngay 8 (5,73-6,99% w/v) va cao
hon so véi cac nghiém thirc con lai. Tuy nhién, ham luong acid tong lai giam & ngay 9
nén c6 thé két thuc qua trinh 1én men vao ngay tha 8, khi d6 nghiém thie pH 5,0 - Brix
10 c6 ham luong acid dat gia tri cao nhat (6,99% w/v).
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—e—pH6 - Brix 10 —&—pH6 - Brix 15 —a&— pH6 - Brix 20
pHTN - BrixTN pHTN - Brix 10 pHTN - Brix 15
pHTN - Brix 20

Hinh 5. Ham luong acid sinh ra cua chung 4. senegalensis VL2 va S.
cerevisiae 2.1 trong 9 ngay 1én men & ndng do chat kho
va pH dich qué khéc nhau.

Két qua thong ké cho thay ham lugng acid sinh ra & nghiém thirc pH 5,0 khac biét
c¢6 y nghia thong ké so véi cac gia tri pH con lai nén chon pH 5,0 1a gia tri thich hop
nhat. Ngoai ra, ham lugng acid sinh ra & néng do chat kho 1a 10°Brix khac biét co v
nghia théng ké vé&i gia tri 20°Brix va dich qua ty nhién. Ham lugng acid cta nghiém
thirc 10°Brix va 15°Brix khac biét khong co y nghia thong ké nén c6 thé chon nghiém
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thirc v6i ham luong vat chat kho 1a 10°Brix dé tiét kiém duoc lwgng duong bd sung.
Nghién ctru 1én men giam qua déu cho thiy °Brix cang ting thi ham luong acid cang
tang nhung khi gid tri nay cao hon 12°Brix thi ham lugng acid sinh ra s€ gidm va &
9°Brix thi ham luong acid dat dwgc 13 cao nhat (6,6% w/v) [3]. Nhu vay, nghiém thic
pH 5,0 - Brix 10 1a nghiém thuc thich hop nhét, ham luong acid dat 6,99% (w/v) & ngay
1én men thu 8.

4. KET LUAN

Két qua nghién ctru cho thdy chung A. senegalensis VL2 c6 kha ning 1én men tét
v6i ham luong acid téng dat dugc 6,99% (w/v) khi 1én men véi dich qua so ri ¢6 pH 5,0
va 10°Brix trong 8 ngay 1én men trong diéu kién méi trudng tu nhién (28-32°C). Nghién
ctru da x4c dinh duoc cac diéu kién 1én men giam tir dich qua so ri cho thiy tiém ning
mg dung dé san xuat va da dang hoa san pham giam trai cay.

LOT CAM ON: Nghién ciru ndy dwoc tdi tro béi Trieong Pai hoc Can Tho théng qua dé
tai nghién cuu khoa hoc sinh vién (ma $6: TSV2015-74) va mot phcfn hé tro tir dé tdi
Nghi dinh thw cua Bo Khoa hoc va Cong nghé (09/2014/HP-NDPT) va Chuong trinh
CCP (New Core-to-Core Program).
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SELECTION OF ACETIC ACID BACTERIA AND APPLICATION FOR
PRODUCTION OF VINEGAR FROM ACEROLA JUICE

Abstract. Acerola vinegar is one of the fruit vinegar kinds that is the combination
between yeast and acetic acid bacteria. The result of fermentative capacity testing of 15
acetic acid bacterial isolates showed that isolate VL2 could produce 3.20% (w/v) of
total acid after 4 days of fermentation, and was identified as Acetobacter senegalensis.
Fermentation conditions with the combination of 1% (v/v) of A. senegalensis VL2 and
1% (v/v) of Saccharomyces cerevisiae 2.1 inoculum revealed that the initial cell
concentrations were 10° cells/mL of bacterial cells and 107 cells/mL of yeast cells, and
the acerola jucie at pH 5.0 and 10°Brix were the suitable conditions for production of
acerola vinegar. The acid concentration of vinegar was 6.99% (w/v) of total acid after 8
days of fermentation at 28-32°C.

Keywords: Acerola, acetic acid bacteria, Acetobacter senegalensis, fruit vinegar.
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