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Tom tit:

Vi khuin acetic ¢ vai trd quan trong trong qua trinh 1én men acid acetic nhim sin xuat nhiéu sin phiam c6 ich trong
cong nghiép va doi séng. Nghién ciru nhim muc dich phén lap va tuyén chon vi khuin acetic c¢6 kha ning chiu nhiét
va 1én men acid tir ca cao. Cac chiing vi khuin phan 1ap dwoc dinh gia kha ning sinh acid va chiu nhiét dén 43°C.
Cic chiing tuyén chon duge dinh danh dén mirc dd loai bing k§ thuat sinh hoc phan tir. Két qua da phan lap dwoc
16 chiing vi khuin acetic (AAB) tir 7 mau hat ca cao 1én men & Bén Tre va Tién Giang. So tuyén dwoc 10 chiing c6
duong kinh ving sang trong khoing 19-23 mm sau 48 gio' 1 ¢ 37°C trén moi trudng bromocresol green ethanol agar.
Két qua cho thiy ca 10 chiing phan 1ip déu c6 kha ning phat trién & nhiét d9 43°C trén mdi truong YPGD chira 4%
(v/v) ethanol. Tuyén chon dwgc 3 chiing AAB chiu nhiét c6 kha ning Ién men acid tot 1a BT1H, BT2B1 va TG1D1 véi
ndng do acid acetic dat dwge sau 5 ngay 1én men & 37°C lan lwot la 4,45; 3,95 va 3,85% (w/v). Ching BT2B1 dwgc

dinh danh la Acetobacter pasteurianus, chuing BT1H va TG1D1 dwge xac dinh 1a Acetobacter tropicalis.

Tir khéa: Acetobacter pasteurianus, Acetobacter tropicalis, phan lap, tuyén chon vi khuén acetic chiu nhiét.
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Acid acetic 1a nguyén lidu duoc sir dung phd bién cho
cac nganh cong nghiép thuc phdm nhu san xuat gidm, rau
qua mudi chua, cong nghiép nhudm, in, ché bién mu cao
su, cong nghiép tong hop hiru co. Tir hang thé ky trude, 1én
men acid acetic hay con goi la 1én men gidm d duoc biét
la qua trinh 1€n men ty nhién tr dich chira ethanol bdi mdt
nhom vi khuan 1én men acid acetic rit quan trong duoc goi
chung 13 vi khuan acid acetic (acetic acid bacteria - AAB)

[1].

Céc vi khuan 1én men acid acetic dau tién dugc phat
hién 1a Acetobacter aceti (Beijerinck nam 1898) va
Gluconobacter suboxydans (Kluyver va de Leeuw nam
1924) va duoc goi chung 1a nhom vi khudn acid acetic
(AAB) [2]. Hién nay, cac nha khoa hoc da phan loai nhém
AAB thudc ho Acetobacteraceae véi 10 gidng: Acetobacter:
Gluconobacter, Acidomonas, Gluconacetobacter, Asaia,
Kozakia, Swaminathania, Saccharibacter, Neoasaia
va Granulibacter [3, 4]. Trong 46, Acetobacter va
Gluconobacter dugc sir dung 1én men acid acetic pho bién
nhét vi chung c6 kha ning oxy hoa ruou tao acid acetic voi
nong do cao.

*Tac gia lién hé: bhdlong@ctu.edu.vn

TAP CHI

HOA HOC

ONG NGHE /It Nam 62(3) 3.2020

Trong nhitng nim gin day, viéc gia ting nhiét do toan
cau dian dén mot s6 thach thirc nghiém trong trong viéc 1én
men véi quy mod cong nghi¢p vi nhung h¢ thong 1am lanh
16n tiéu tén qua nhiéu nang lugng dé giir & nhiét do i uu.
Nhiét do thich hgp cho qua trinh 1én men acid acetic trong
khoang 30°C va qua trinh 1én men nay ludn dugc giit 6n
dinh dé dam bao qué trinh 1én men t5i wru. Nhiét do gia ting
thém chi khoang 2-3°C ciing 1a nguyén nhan gy bit lgi
khong chi cho mirc d6 1én men ma con anh huéng dén hiéu
qué 1én men [2, 5]. Vi vdy, viéc phan 1ap va tuyén chon cac
dong vi khuan chiu nhiét 1én men acid acetic thu hit nhiéu
sy quan tdm cua cac nha khoa hoc [2, 6-8]. Qua d6 co thé
tién t6i mot quy trinh san xut gidm va cac san pham lén
men tr AAB ¢ quy mo cong nghi¢p, mang lai hi¢u qua kinh
té cao cho nha san xuat va giam gia thanh cho nguoi tiéu
dung. Bén canh do, viéc phan lap va dinh danh cac dong
AAB ciing gbp phan 1am phong phti thém ngudn da dang
sinh hoc, dac biét 1a nguén vi sinh vat.

Qua trinh 1én men ca cao ¢ sy tham gia dau tién cua
nam men, sau d6 1a vi khuan va nhiét d¢ trong thung 0 thay
d6i trong qua trinh 0, trong d6 c6 su tham gia cua vi khuin
acetic chuyén héa ruou thanh acid acetic [9]. San pham ca
cao 1én men tot nhat & nhiét do kha cao, dén 40-45°C [10].
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Abstract:

Acetic acid bacteria (AAB) play an important role in
the acetic acid fermentation in order to manufacture
many useful products. The aim of this study was to
isolate and select the thermotolerant acetic acid bacteria
from fermented cocoa beans with high acid production.
Acid acetic bacterial isolates were evaluated the acid
production capacity and thermotolerant ability up to
43°C. The selected isolates were identified at species level
using molecular techniques. As the result, 16 strains of
AAB were isolated from 7 samples of fermented cocoa
beans collected from Ben Tre and Tien Giang provinces.
Ten isolates had high acid-producing yeild with the
diameter of yellow zone (19-23 mm) after 48 hours at
37°C on the bromocresol green ethanol agar medium.
These 10 isolates could also grow at 43°C on the YPGD
agar medium (added with 4.0% (v/v) of ethanol). Three
thermotolerant isolates including BT1H, BT2B1, and
TGI1D1 were selected due to their good performances
during fermentation with the concentrations of total
acid produced at 4.45, 3.95, and 3.85% (w/v) respectively
after 5 days of fermentation at 37°C. The isolate BT2B1
was identified as Acetobacter pasteurianus while BT1H
and TG1D1 were Acetobacter tropicalis.

Keywords:  Acetobacter  pasteurianus, Acetobacter
tropicalis, isolation, selection of thermotolerant acetic
acid bacteria.

Classification number: 2.8
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Vén dé 4m 1én toan cau dang anh hudng 16n dén cac qua
trinh chuyén héa sinh hoc, dac biét la 1én men acid acetic
do vi khuén acid acetic rit nhay cam véi nhiét d6 (t6i vu &
30°C [2]). Tu do Cho thay qua trinh 1én men ca cao ¢ nhiét
d6 kha cao 1a ngudn tiém ning dé co thé phan 1ap cac loai
vi khuén acetic chiu nhiét. Nghién ctru ndy nham phan lap,
tuyén chon va x4c dinh hinh thai, dac diém sinh héa cua céac
chung vi khuén acid acetic chiu nhiét duoc phan 18p tu ca
cao lén men.

Vat liéu va phuong phap nghién ciu
Nguyén vit liéu va héa chit

Miu hat ca cao 1én men tai thoi diém 2-4 ngay cua qué
trinh 1én men dwoc thu vé tir tinh Bén Tre, Tién Giang va
duogc trlii ¢ nhiét do 2-8°C. Méi truong YPGD (yeast extract
5 g/l, peptone 5 g/1, glycerol 5 g/l, D-glucose 5 g/l) va moi
truong PM (5 g/l D-glucose, 20 g/l glycerol, 10 g/l yeast
extract, 10 g/l peptone, 10% (v/v) dich trich khoai tay) [8].
Moi truong bromocresol green ethanol agar (ethanol 0,2%,
yeast extract 0,3%, bromocresol green 0,01%) [8]. Cac hoa
chét khac: CaCO,, ethanol, phenolphtha!ein, NaOH... cua
Merck (Puc) va HiMedia Laboratories (An D9).

Phuwong phdap nghién ciru

Phan lap va xac dinh dac diém hinh thai va sinh héa vi
khuan acetic:

Can 5 g mau cho vao binh tam giac ¢6 san 50 ml nuée
c4t vo trung va pha loing mau & cac ndng do 107, 102, 107,
104 va 10°. Sau d6, cdy trai trén moi truong YPGD agar
c6 bd sung 4% (v/v) ethanol, 2% (w/v) agar va 0,5% (w/v)
CaCO,. U hiéu khi & 37°C trong 24-48 gid [2]. Quan sat
va lya chon cac khuan lac tao vong halo trén méi truong 1a
AAB. Khuan lac AAB sé tao vong sang xung quanh vi vi
khuan nay tao ra acid acetic hoa tan CaCO, lam mat mau
trang duc cta CaCo,. Tlep theo, cay chuyen nhiéu lan dé
thu dugc chung AAB thudn véi cac té bao dong nhat. Quan
sat hinh dang, do kich thudc té bao va khuén lac. Thuc hién
nhudm Gram, thtr nghiém catalase va oxidase.

Khdo sat kha nang sinh acid acetic cua cdc chung vi
khuan acetic:

Tang sinh cac chung AAB trong 6ng nghiém chira moi
truong YPGD trong 24 gio & 37°C trong diéu kién hiéu khi.
Nho 1 giot dung dich nuéi cay 1én giita dia moi truong thach
mau xanh chura bromocresol green ethanol agar (ethanol
0,2%, yeast extract 0,3%, bromocresol green 0,01%) va u
hiéu khi ¢ 37°C trong 24 gio. Do va so sanh cic vong mau
vang sinh ra xung quanh AAB sau 24 gi¢ va 48 gio [8, 11].
Thir nghiém duoc thuc hién 3 1an dé 1dy gié tri trung binh va
cac chung c6 kha ning sinh acid t6t s& duoc lya chon dé thur
kha nang chiu nhiét.
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Danh gia kha nang chiu nhiét cua cac chung AAB:

Céy chuyén cac ching AAB dugc tuyén chon vio moi
truong YPGD chira 4% (v/v) ethanol. U hiéu khi ¢ cac mic
nhiét dg 35,37, 39, 41 va 43°C. Theo doi va danh gia sy phat
trién ctia cac chung AAB sau 2 va 3 ngdy nhu sau: phat trién
manh (duong cay dam va lién tuc), phat trién trung binh
(duong cay nhat va lién tuc, hodc dam va dit quéng), phat
trién yéu (duong ciy nhat va dut quang) [8, 11].

Tuyén chon chung AAB chiu nhiét co kha nang sinh acid
cao:

Muc dich nham tuyén chon cac chung AAB 1én men
manh c6 kha nang phat trién tot & nhiét 6 cao. Nudi u céac
chung AAB trong éng nghiém chira 5 ml méi truong YPGD
trong 48 gio, lic 150 vong/phit & 30°C. Rut 1 ml dich ting
sinh cho vao 99 ml méi truong YPGD (bd sung 4% (v/v)

ethanol) va 1 lic & 35,37 va 39°C [11, 12]. Xac dinh ham
luong acid sinh ra mdi ngdy trong 7 ngay bang phuong phap
chuén d6 str dung NaOH 0,1 N. So sanh va tuyen chon cac
ching AAB ¢6 kha ning 1én men acid tot nhat.

Dinh danh cac chung AAB chiu nhiét dwoc tuyén chon:

Céac chung AAB tuyén chon dugc ly trich DNA va
dinh danh v6i cip moi dé khuéch dai trinh ty ving bao
ton trén 16S rDNA cia nhom a-Proteobacteria: 27F
(5’-AGAGTTTGATCCTGGCTCAG-3’) va 1525R
(5-AAAGGAGGTGATCCAGCC-3’) [8]. San pham PCR
duoc giai trinh ty st dung hé théng giai trinh ty ABI PRISM
3100 (Applied Biosystems, USA). Dya trén trinh ty 16S
rDNA dé phan tich va so sanh véi trinh ty cac ching vi
khuén trén ngan hang dit liéu NCBI.

Keét qua va thao luan

Phan I@p tuyén chon chiing AAB

Muoi sau chung AAB da dugc phan lap tu 7 mau hat ca
cao 1én men & Bén Tre va Tién Giang. Cac khuan lac AAB
tao vong halo trén méi truong YPGD agar b sung 4% (v/v)
ethanol va 0,5% CaCO, (hinh 1). Két qua nhuém Gram, thir

nghlem oxidase, catalase céc chung vi khuan phan 1ap duoc
tong hop ¢ bang 1.

Hinh 1. Khuan lac trén méi trwong YPGD agar (bé sung 0,5%
caCo,).
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Bang 1. Ky hiéu ching phan lap va cac dac tinh co ban cua 16
chung AAB.

Nguon phin g STT Chiing Nhu¢m Gram Oxidase  Catalase
ST 1 BTIG Gram am +
Chau Thanh, ]%én Tre 2 BIIH ol *
3 BTIKI Gram am +
4 BT2G Gram dm +
5 BT2A2 Gram am +
6 BT2E Gram am +
1 BT2F Gram am +
Xa Pha My, 8 BT2B2 Gram m +
Chéau Thanh, Bén Tre 9 BT2K Gram am ar
10 BT2BI Gram dm +
11 BT2H Gram am +
12 BT2C2 Gram 4m +
13 BT2A1 Gram dm +
Xa Hoi Xudn, 14 TGIC2 Gram 4m +
Cai Ly, Tién Giang 15 TGIDI Gram am +
Phuong 10, TP. My Tho, Tien Giang 16 TG2B Gram am +

Tt ca 16 chung AAB déu cho két qua Gram 4m vi té bao
¢6 mau do sau khi nhudém véi thude nhudm safaranin. Tat ca 16
ching AAB déu cho két qua oxidase am tinh (thudc thir khong
bi oxy hoa thanh méau xanh duong ctia indolphenol) [13]. Tat ca
16 chung AAB cho két qua duong tinh do c¢6 enzyme catalase,
thuy phan H,0, thanh H,O va O,. T két qua nhuom Gram, thu
nghiém 0x1dase va catalase thu duoc cho thdy cac chung phin
1ap phu hop véi cac ddc diém dién hinh cia AAB [14].

Kha nang sinh acid acetic ciia cac chiing AAB phdén ldgp

Kha nang sinh acid ctia cac chung AAB dugc d4nh gia bang
duong kinh vong sang mau vang xung quanh khuan lac. Két
qua cho thiy kich thudc vong sang ctia 16 ching AAB & thoi
diém 24 gio khong c6 sy khac biét vé mat thong ké (bang 2).
Tuy nhién, kich thudc vong sang cia 16 ching AAB ¢ thoi
diém 48 gio co su khac biét y nghia vé mat thong ké. Trong do,
10 ching AAB dugc so tuyén voi kich thuée vong sang tir 19
mm tré 1én 6 thoi diém 48 gio dwoc danh gia co kha nang sinh
acid manh hon 6 ching con lai. Do d6, 10 ching dugc so tuyén
dé danh gia kha nang chiu nhiét.

Bang 2. Kha nang sinh acid acetic ctia 16 chiing AAB.

Kich thuéc vong sang (mm)

STT Ching Sau 24 giv Sau 48 gic
1 BTIG 9,330 17,0
2 BTIH 9,0 19,33¢
3 BTIKI 8,0 16,33
4 BT2A1 9,330 19,33¢
5 BT2A2 10,0% 21,00

6 BT2BI 10,0% 21,0°

7 BT2B2 8,67 17,33
8 BT2C2 8,67 17,67
9 BT2E 10,0% 21,0°
10 BT2F 8,0 19,00
1 BT2G 8,0 16,0°
12 BT2H 7,332 16,0*
13 BT2K 11,330 21,67
14 TGI1C2 10,33 19,00
15 TGIDI 11,330 23,0°
16 TG2B 9,675t 19,33¢

Gia tri trong béng la gia tri trung binh cla 3 Ian Iap lai. Cac gia tri trung binh
trong cung mot cot theo sau cé cac mau tw gibng nhau thé hién sy khac biét
khang c6 y nhia théng k& & mirc d6 tin cay 95%.



Kha nang chiu nhiét ciia cac chiing AAB

Mudi chung AAB di so tuyén dugc cdy vao moi truong
YPGD c6 bo sung 4% (v/v) ethanol va t & cac mirc nhiét do 37,
39, 41 va 43°C. Két qua thu nghiém kha nang chiu nhiét cho
thay, su phat trién khuén lac trén méi truong YPGD ¢ bo sung
4% (v/v) ethanol cua 10 chung AAB khong c6 su khac biét
sau 48 gio va 72 gio (bang 3). Sau 48 gid u, tit ca cac ching
déu phat trién & 37, 39, 41 va 43°C (hinh 2). O 37°C, tat ca 10
chung phat trién manh; & 39°C ¢6 7 chung phat trién manh, 3
chung (BT2F, BT2K va BT2A1) phat trién trung binh; ¢ 41°C
ching BT1H phat trién manh, 9 ching con lai phat trién trung
binh; ¢ 43°C co 5 ching phat trlen trung binh, 5 chung phat
trién yéu. So v6i nghién ciru gan diy ctua Huynh Thi Hoang
Anh [12], chung B2-3 chi phat trién t6t & 37°C, con ching
B3-2 phat trién t6t & 37 va 39°C nhung ca hai chung khong
phat trién ¢ 43°C sau 48 gio . Tir d6 cho thdy, 10 chung AAB
duoc so tuyén trong nghién ctru ndy c¢6 kha nang chiu nhiét cao
hon so voi 2 ching B2-3 va B3-2.

Bang 3. Két qua thir nghiém kha nang chiu nhiét & 37, 39, 41 va
43°C.

ST Ching Sau 48 gio Sau 72 gio
rc  39C 4Ic 43C  3rC 39C  41C 43C

1 BTIH H o+ H o
2 BT2A2  +++ ++H+ ++ + H o+ +
3 BT2E o+ + + H o +
4 BT2F o + + H + +
5 BT2K H o+ ++ + o H + +
6 BT2Bl  ++  ++H + + H o+ +
1 BT2A1  ++  + + + o ++ +
8 TGIC2  ++  +H++ + + H o+ +
9 TGIDI ~ ++  +++ ++ + H o+ %

=)

TGB  ++  +++ +

a
a5

R +

Ghi ch: (+) phat trién yéu, (++) phat trién trung binh, (+++) phat trién manh.

Hinh 2. Sy phat trién ciia AAB & 37, 39, 41 va 43°C (méi trwong
YPGD, 48 gi®).

Tuyén chon chiing AAB chiu nhiét cé khd ning sinh
acid tot

Biéu d6 ham luong acid ctia 10 ching AAB & 35°C cho
thiy kha ning sinh acid cua cac ching tuong d6i déu nhau,
tang dan tir ngay 1 dén ngay 5 va co khuynh hudng giam
sau d6 (hinh 3). T4t ca 10 chung déu ting trong 3 ngay dau
Ién men, dang cht y 1a ching TG2B dat ham lugng acid cao
nhat & mirc 3,60% (w/v) chi trong 3 ngay 1én men, trong khi
céc chung con lai dat gi tri acid cao nhat 13 & ngay 4 hoic
ngay 5. Trong do, chung BT2A1 ¢6 luong acid dat cao nhat
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0 ngay 5 v6i ham luong acid 1a 3,65% (w/v) va ching BT2E
dat ham lugng acid cao nhat 1a 6 ngay 1én men thtr 4 (dat
dugc 3,45% (w/v)).

4,0 q

. />=>,;
1

0,5 1

Ham lwgng acid (% w/v)
o

0.0

1 2 3 4 5 6 7
Théi gian 1én men (ngay)

===BT1H BT2A1 ==#==BT2A2 =@-=BT2B1 =—=BT2E

—+—BT2F  —BT2K TG1C2 TG1D1 T62B

Hinh 3. Ham Iweng acid acetic cuia 10 ching AAB & 35°C.

Ham luong acid sinh ra cua cac chung BT1H, BT2A2,
BT2F, TG1C2 va TG2B ting tir ngay 1 dén ngay 3 (lan
luot 1a 3,15; 3,45; 3,30; 3,15 va 3,60% (w/v)) va déu giam
sau d6 nhung ham luong acid & ngay thtr 5 van duy tri &
muc trén 3,0% (w/v) (trong khoang 3,0-3,15% (w/v)). Ba
chung BT2B1, BT2E va TG1DI1 ting kha déu tir ngay 1
dén ngay 4 (1an lugt 1 3,20; 3,45 va 3,25% (w/v)) va ciing
giam sau d6, ham lugng acid ¢ ngay 5 trong khoang 2,85-
2,95% (w/v). Nong d6 acid acetic ¢6 sy giam 1a do mot sd
loai AAB khong chi c¢6 kha nang oxy hoa ethanol thanh
acid acetic ma con c6 thé tiép tuc oxy hoa acid acetic thanh
nuoc va CO, [8]. Chung BT2A1 c6 gia tri ham luong acid
cuc dai voi 3 65% (w/v) & ngay thir 5 va cao nhit so véi
gia tri ham luong acid cyuc dai ctuia cac chung con lai. So voi
ham luong acid cta 2 chung di tuyén chon tir nghién ciru
cta Huynh Thi Hoang Anh [12] 1a B2-3 (4,44%) va B3-2
(5,08%) thi ham lugng acid cua ching BT2A1 & ngay tha
5 thap hon kha nhiéu nhung cao hon 2 chiing C2 (3,56%)
va NH2 (3,44%) da duoc tuyén chon tir nghién ctru ciia
Nguyén Thi Ngoc Giao [15].

Két qua tir biéu dd hinh 4 cho thiy, hau hét 10 ching
AAB déu c6 kha ning sinh acid kha twong déng & 37°C. Cu
thé, ham lugng acid déu ting theo thoi gian 1én men va dat
gia tri cuc dai trong khoang 3 dén 5 ngay 1én men. Chung
BT1H, BT2B1, BT2F, TG1D1 va TG2B ¢6 ham lugng acid
dat cao nhit & ngay 5 lan luot 1a 4,45; 3,95; 3,60; 3,85 va
3,30% (w/v). Ham luong acid cua chung BT2A1 tbi da dat
dugc vao ngay 1én men tht 3, dat muc 3,45% (w/v), sau do
giam nhung van duy tri & murc 3,40% (w/v) vao ngdy lén
men thit 5. Bén chung BT2A2, BT2E, BT2K va TG1C2 c6
ham luong acid dat cao nhat vao ngay 1én men thtr 4 (lin
luot 1a 3,70; 3,45; 3,55 va 3,15% (w/v)). Ham lugng acid
clia 4 chiing nay giam nhe & ngay 1én men tht 5, dat 1an luot
o muc 3,60; 3,15; 3,35 va 3,10% (w/v).
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Ham lugng acid (% w/v)
o

1 2 3 4 5 6
Thoi gian 1én men (ngay)

~@—BTIH BT2A1 —#%=BT2A2 —e—BT2B1 ——BT2E

—4—BT2F -——BTK TGI1C2 TGID1 TG2B
Hinh 4. Ham lwong acid acetic ciia 10 chiing AAB & 37°C.

Két qua cho thdy 3 chung BT1H, BT2B1 va TG1DI1 ¢6
ham lugng acid ¢ ngay 5 dat cao nhat, 1an luot 14 4,45; 3,75
va 3,85% (w/v), cao hon so véi gia tri ham lugng acid cia
cac chung con lai ¢ ngay 5 (chi trong khoang 3,30-3,70%
(W/V)). So v6i 2 chiing B2-3 va B3-2 dé duoc tuyén chon tir
nghién ctru cia Huynh Thi Hoang Anh [12], chung BT1H
v6i 4,45% (wW/v) & ngay 5 kha tuong dong voi ching B2-3
(4,44%) nhung lai thdp hon ching B3-2 (5,08%); chung
BT2B1 va TGIDI ¢6 ham luong acid ¢ ngay 5 thip hon
2 chung B2-3 va B3-2. Tuy nhién, ham lugng acid ngay 5
cua 3 chung BT1H, BT2B1 va TGID1 cao hon nhiéu so voi
2 chung C2 (3,56%) va NH2 (3,44%) theo nghién ctru cua
Nguyén Thi Ngoc Dao [15].

Ham lugng acid cta 10 chung AAB ¢ 39°C trong 7 ngay
1én men kha 6n dinh nhung thip hon so vé6i khi 1én men &
35 va 37°C (hinh 5). Cu thé, ham lugng acid cua cic chung
AAB tuy c6 tang trong qua trinh 1én men nhung chi dat duéi
3,0% (w/v) sau 7 ngay 1én men (2,20-2,95%). Riéng chung
BT1H van c6 kha ning duy tri kha ning sinh aicd t6t nhat,
dat 3,3% (w/v) vao ngay 1én men thtr 3 va duy tri dén ngay
1én men thtr 5. Tuy hai chung BT2B1 va TGIDI1 chi dat
ham lugng acid tdi da 13 2,85% (ngay 3) va 2,95% (ngay 5)
nhung ciing cho thdy kha ning chiu nhiét va sinh acid t6t
hon so véi cac chuing con lai.

3.5 1

Ham lugng acid (% w/v)
\ ‘"

1 2 3 4 5 6 7
Thoi gian 1én men (ngay)

o=l BT1H BT2A1 == BT2A2 «=@=mBT2B1 emememBT2E
=—=—BT2F == BT2K TG1C2 TG1D1 TG28

Hinh 5. Ham lwong acid acetic ctia 10 chiing AAB & 39°C.
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Nhu vay, chung BT1H, BT2B1, TG1D1 (¢ 37°C) va
BT2A1 (6 35°C) 1a 4 ching c6 kha ning 1én men tot nhat
v6i ham lugng acid 6 ngay thi 5 lan luot 14 4,45; 3,95; 3 ,85
va 3,65% (w/v). Tlr cac két qua trén, nghién ciru da tuyén
chon dugc 3 chung c6 kha nang sinh acid ¢ nhié¢t d6 37°C
t6t nhat 1a BT1H, BT2B1 va TG1D1 ciing nhu van con kha
ning sinh acid & 39°C. Ham luong acid cta 3 ching tuyén
chon cao hon so voi ching C2 (3,56%) va NH2 (3,44%) &
37°C [15]. Két qua cho thay, cic ching phan lap dugc tir ca
cao 1én men c6 kha nang chiu nhiét t6t va duy tri kha ning
1én men t&t hon ¢ nhiét do cao 1a do ban than cac chung nay
¢6 ngudn gbc tir qué trinh 1én men ca cao & nhiét do kha
cao (40-45°C, tham chi 1én dén 50°C) [10]. Tir d6 cho thiy
tiém nang khai thac va tng dung cac ching AAB chiu nhiét
nay trong cac qua trinh 1én men acid acetic ma khong chiu
su tac dong 16n khi nhiét do khdi 1én men gia tang nén s¢
giam duoc chi phi 1am mat, giam chi phi van hanh hé thong
[én men.

Dinh danh cdc chiing AAB duoc tuyé:n chon

Ba chung BT1H, BT2B1 va TGID1 c¢6 kha nang 1én
men tot nhat & 37°C ciing nhu duy tri kha ning 1én men
tdt & 39°C duoc dinh danh béng ky thuat sinh hoc phan tu
thong qua k¥ thuat khuéch dai va giai trinh ty gen ving bao
ton trén 16S rDNA ciia nhém o-Proteobacteria. Két qua so
sanh muc d6 tuong ddng trinh tw DNA ciia ba chiung BT1H,
BT2B1 va TG1D1 véi trinh ty ciia cac chung vi khuan acetic
trong ngan hang gene trén NCBI cho thdy, chung BT2B1
dugc dinh danh 1a Acetobacter pasteurianus, chung BT1H
va TG1DI1 dugc xac dinh la Acetobacter tropicalis voi muic
do tuong déng so sanh BLAST trén co sé dir liéu NCBI dat
98,7-99,8%. Cay phan loai ¢ hinh 6 (sir dung chuong trinh
MEGA 6 véi chi s6 bootstrap 1.000) cua 3 chung phan lap
cho thdy mdi quan hé di truyén rat gin so voi cac loai da
dinh danh trong chi Acetobacter.

A. tropicalis TG1D1
%A. tropicalis NBRC 16470

A. tropicalis BT1H
— A. pasteurianus BT2B1

56 N
100l A, pasterianus IFO 3283

A. aceti DSM 3508

A. senegalensis CWBI-B418
A. orientalis NBRC 16606

G. oxydans NBRC 14819
0,005

Hinh 6. Cay phan loai di truyén cta 3 chiing AAB chiu nhiét dworc
tuyén chon.

Dic diém vé hinh thai khuan lac va té bao cling nhu mot
sO dac diém sinh hoa co ban ciia 3 chung phan lap BT1H,
BT2BI1 va TGID1 dugc trinh bay & bang 4. Cac dic diém
co ban phu hop véi mo ta cua loai A. pasteurianus va A.
tropicalis trong tai liéu phan loai vi khuan Bergey [14]. Hai



loai nay cting dugc phén 1ap va danh gid 1a cac loai c6 kha
nang chiu nhiét va 1én men acid acetic tot & nhi¢t d¢ 37°C
[2, 15, 16].

Bang 4. Bac diém hinh thai va sinh héa cta 3 chung AAB chiju
nhiét dwoc tuyén chon.

Kh“:;lf’f Tébio D iém sinh hia

SIT Ching SM*E0
Hinh dang Durong kinh (mm) ~ Hinh dang ~ Kich thude (um) — Gram ~ Oxidose ~ Catalase

| opny ommmmdba Qengh  0507x1g4 - -+
nguyen, trang nga

) g Tomtmmoba ), Qungh  0406x1822 - -+
nguyén, tring due

oG TOmmmoba Qengh  040Tx184 - -+
nguyén, tring nga

Keét luan

Nghién ciru da phan 1ap duoc 16 chung AAB tir 7 mau
hat ca cao 1én men duoc thu vé tir Bén Tre va Tién Giang.
So tuyén dugce 10 chung AAB 1a BT1H, BT2A1, BT2A2,
BT2B1, BT2E, BT2F, BT2K, TG1C2, TG1D1 va TG2B c6
duong kinh vong sang tir 19 mm tr¢ [én sau 48 gio u ¢ 37°C.
Tat ca 10 ching AAB d3 so tuyén c6 kha niang chiu nhiét
& 43°C. Két qua da tuyén chon dugc 3 ching AAB chiu
nhi¢t c6 kha nang 1én men acid acetic tdt & 37°C 1a BT1H,
BT2B1 va TGIDI thudc gidng Acetobacter véi ndng do
acid acetic dat dugc trong ngay 1én men tht 5 trong khoang
3,85-4,45% (w/v).

Nhém téc gia xin cam on sy hd trg kinh phi tir Chuong
trinh Cong nghé sinh hoc tién tién Truong Pai hoc Can Tho
va Chuong trinh CCP (Core-to-Core Program, 2014-2019).
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