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Tom tit:

Acid acetic 12 mét acid hiru co quan trong dwge Gng dung rong rii trong nhiéu nganh céng nghiép, diic biét 1a
cong nghiép ché bién thwe pham. Nghién ciru nhim muc dich tuyén chon va dinh danh cac chiing vi khuén acetic
chiu nhiét va xac dinh cac diéu kién 1én men acid acetic. Két qua khio sat kha ning 1én men trong méi truong
YPGD b sung 4% (v/v) ethanol ciia 20 chiing vi khuin acetic & 37°C di tuyén chon dwoc 9 chiing vi khuin
acetic véi ham lwong acid acetic sinh ra trong khoang 1,72-2,04% (w/v). Chiing vi khuén acetic A18 ¢6 kha ning
1én men manh nhit & 39°C véi ham luwgng acid acetic dat 2,56% (w/v) va dugc tuyén chon thir nghiém cac diéu
kién 1én men bao gdbm ham lwong ethanol bd sung, pH va giéng chiing ban diu. Chin chiing vi khuin thudc chi
Acetobacter, bao gdm A. pasteurianus, A. tropicalis, A. orientalis va A. sicerae. Két qua khao sat diéu kién 1én men
acid acetic ciia chiing A. sicerae A18 & 39°C cho thiy diéu kién 1én men acid acetic thich hgp khi méi truwong
YPGD c6 ethanol dwgc bd sung ¢ nong dé 4,32%, pH 4,0 va s6 lwgng té bao giéng vi khuin 1a 105 té bao/ml, ham
lwgng acid acetic dat 2,61% (w/v).

Tir khoa: Acetobacter, acid acetic, lén men acid acetic, vi khudn acetic chiu nhiét.

Chi s6 phén logi: 2.8

Asaia, Kozakia, Swaminathania, Saccharibacter, Neoasaia va
Granulibacter [3-5]. Trong d6 Acetobacter va Gluconobacter
duoc st dung 1én men acid acetic phd bién nhat vi ching c6 kha
ning oxy hoa ethanol tao acid acetic véi ndng do cao.

Dat van de

Hién nay, acid acetic 1a mot trong nhiing loai acid hitu co
quan trong duoc tmg dung rong rii trong doi song ciing nhu
trong san xuat cong nghiép, dic biét 1a cong nghiép thuc phim
va cong nghiép ché bién mi cao su. Acid acetic ¢6 thé dugc
ché bién tir nhiéu ngudn nguyén liéu khic nhau nhw mat ri,
nudc hoa qua chin, tinh bot, con... va duge ung dung trong
san xudt cac san pham nhu gidm, sorbose, dihydroxyacetone,
gluconate, keto-D-gluconates... [1]. Ngoai ra, acid acetic con
dugc ding trong san xudt chat mau, chat thom, dung méi hiru
co, trong téng hop chit déo, to soi... Viét Nam 1a mot nude
thudc khu vue nhiét d6i nén rat doi dao vé cdc ngudn nguyén
liéu co thé img dung trong san xudt acid acetic. O nudc ta, acid
acetic dung dé lam thyc pham trong gia dinh thuong dugc 1én

Ban chét cua qua trinh 18n men acetic 1a sy chuyén hoa
ethanol thanh acid acetic dugc thuc hién boi vi khuan acetic va
¢ sinh nhiét, do vy trong qua trinh san xuét acid acetic bing
phuong phap 1én men ludn phai thyc hién qué trinh lam lanh dé
duy tri nhiét d6 t6i wu. Cong doan nay s& tiéu ton nhiéu ning
luong, do vay can tuyén chon chung vi khuan acetic chiu nhiét
6 kha nang sinh acid cao & diéu kién nhiét do cao s& giam duogc
chi phi dé 1am mat hé thong 1én men. Ngoai ra, qué trinh 1én
men & nhi¢t do cao s& giﬁp cho qué trinh 1én men dién ra nhanh
horn ciing nhu han ché kha niang nhiém vi khuan khong mong
mudn. Hon nira, viéc gia tang nhiét d6 toan cdu dan dén mot sb

men mot cach ty nhién khong st dung vi khuan acetic thuan
ching va & quy mé ho gia dinh. Vi khuén acetic thudc nhom
vi khuan Gram am hiéu khi bit budc, voi kha ning oxy hoa
ethanol thanh acid acetic cho phép ching c¢6 thé sinh truong
& cic moi truong ¢ chira ethanol [2]. Vi khuédn acetic thudc
ho Acetobacteraceae va dugc phan loai thanh 10 gidng:
Acetobacter, Gluconobacter, Acidomonas, Gluconacetobacter,
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thach thirc nghiém trong trong viéc 1én men v6i quy mo cong
nghiép vi nhitng hé thong 1am lanh 16n tiéu ton qua nhiéu ning
lugng aé gilt & nhiét do t6i wu. Nhiét do thich hop cho qua trinh
lén men acid acetic trong khoang 30°C va qué trinh lén men
nay ludn duge giit 6n dinh dé dam bao qué trinh 1én men i wu.
Nhiét do gia tang thém chi khoang 2-3°C cling 1a nguyén nhan
gdy bét loi khong chi cho mutrc d 1én men ma con anh huong
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Abstract:

Acetic acid is an important organic acid used in many
industries, especially in food processing. The objectives
of this study were to select the thermotolerant acetic
acid bacteria having the high acid producing capacity
and to study the fermentation conditions for acetic
acid production at high temperature. In this study,
nine thermotolerant acetic acid bacterial isolates were
selected from 20 strains based on their high acetic acid
production ranging from 1.72% to 2.04% (w/v) at
37°C. These strains were dominated by representatives
from the Acetobacter genus including A. pasteurianus,
A. tropicalis, A. orientalis, and A. sicerae. Strain A18
was determined as the most effectively fermentative
bacterial strain at 39°C with the acetic acid production
of 2.56% (w/v) and productivity of 62.19%. The
favorable conditions for acetic acid fermentation by
the selected target strain Acetobacter sicerae A18 were
determined at the pH of 4.0, the ethanol concentration
of 4.32% (v/v), and the starter density of 10° cells/ml.
The total acid content of 2.61% (w/v) was achieved
after 6 days of fermentation at 39°C.

Keywords: Acetic acid, acetic acid fermentation,
acetobacter, thermotolerant acetic acid bacteria.
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dén hiéu qua 1én men [6]. Do d6, viéc nghién ctru dé tim ra cac
chung vi khudn c6 ddc tinh chiu nhiét va 1én men tdt tir cac
nguon nguyén li¢u c6 trién vong nhu ca cao 1én men, men ruou,
tréi cdy, gidm, rau qud,... dé tir d6 co dinh huéng tng dung vao
san xuét ¢ quy mo 16n dat dugc nang suét va higu qua kinh té 1a
rat co y nghia & nudc ta hién nay va trong twong lai. Nghién ctru
nham tuyén chon, dinh danh mot s6 chung vi khuén acetic chiu
nhiét trién vong va thir nghiém diéu kién 1én men acid acetic &
nhiét do cao.

Doi tuong va phuong phap nghién cliu
Nguyén vit liéu va héa chit

- Hai muoi ching vi khudn acetic chiu nhiét (phan lap tir
gidm, men ruou va cac san pham 1én men acid acetic) duoc
tuyén chon va huu trir tai Phong thi nghiém Cong nghé sinh hoc
thue pham, Vién Nghién ctru va Phét trién Cong nghé sinh hoc.
Chiing d6i chimg Acetobacter pasteurianus SKU1108 (Dai hoc
Yamaguchi, Nhat Ban).

- Chc hoa chit khac: yeast extract, peptone, glycerol,
D-glucose, agar, CaCO,, ethanol, phenolphthalein, NaOH...
dugc mua tir Merck (Dtic) va HiMedia Laboratories (An D9).

- Méi truong YPGD (yeast extract 5 g/, peptone 5 g/l,
glycerol 5 g/, 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) [7].

Phwong phdp nghién ciru

Ddnh gid kha nang 1én men ciia vi khudn acetic ¢ 37°C: Thi
nghiém dugc bé tri hoan toan ngau nhién véi 3 lan lap lai. Cac
chung vi khuan acetic duoc nuéi ting sinh trong dng nghiém co
chira 5 ml mdi truong YPGD bd sung 10% dich trich khoai tay
trong 48 gio, lic 150 vong/phut ¢ 30°C, s6 lugng té bao gidng vi
khuan khoang 107 té bao/ml (tb/ml). Méi truong 1én men YPGD
dugc khir tring ¢ 121°C trong 20 phut va sau d6 dugc bo sung
4% (v/v) ethanol. Ching 300 pl dich tang sinh vi khuén (twong
tmg 1% (v/v) giong chiing) vio 30 ml dich 1én men trong 6ng
falcon 50 ml. U lic 150 vong/phut & 37°C. Ham luong acid
trong 7 ngdy 1én men duoc xéc dinh bang phuwong phap chuan
d6 v6i NaOH 0,1 N. pH duoc xac dinh bang pH ké (Sartorius,
PB-20, Diic) va ham lugng duong dugc xac dinh bang phuong
phap DNS [8].

Ddnh gid kha ndng lén men ciia vi khudn acetic & 38°C va
39°C: Thi nghiém dugc bd tri hoan toan ngau nhién sir dung cac
ching vi khuédn acetic dugc tuyén chon tir thir nghiém kha ning
1én men ¢ 37°C. Thir nghiém duge thuc hién ¢ 2 mic nhiét do
(38°C va 39°C), lap lai 3 1an véi thé tich 1én men 30 ml. Moi
truong duoc chuén bi, cac bude thuc hién va chi tiéu theo doi
twong tu nhu thir nghiém & 37°C véi cac chung vi khuan dugce
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tuyén chon. U lic 150 vong/phit ¢ 38 va 39°C.

Dinh danh cdc ching vi khudn acetic dwoc  tuyén
chon: Cac chung vi khuin acetic tuyén chon duoc tach
chiét DNA va dinh danh véi cip mdi dé khuéch dai trinh tu
ving bao ton trén 16S rDNA cua nhém a-Proteobacteria:
27F  (5-AGAGTTTGATCCTGGCTCAG-3’) va 1525R
(5-AAAGGAGGTGATCCAGCC-3’) [7]. San phim PCR
dugc giai trinh ty st dung hé¢ théng giai trinh ty ABI PRISM
3100 (Applied Biosystems, USA). Dua trén trinh ty 16S rDNA
dé phan tich va so sanh véi trinh t céc chiing vi khuén trén ngan
hang dit liéu NCBI. Xay dyng cay pha h¢ gene 16S rDNA dya
trén phuong phap neighbor-joining, chuong trinh MEGA 6 véi
chi s6 bootstrap 1.000 lan lap lai [9].

Khao sat diéu kién 1én men ciia vi khudn acetic chiu nhiét
duwoc tuyén chon: Thi nghiém gdm 3 nhan t6: Ham lugng
ethanol, s6 lugng té bao gidng vi khuan va pH ban dau. Ching
vi khuén tuyén chon dugc nudi tang sinh trong 5 ml méi truong
PM trong 48 gio, lic 150 vong/phut & 30°C, s6 luong té bao vi
khuan dat 10® tb/ml. Méi truong YPGD duoc diéu chinh pH &
3 muc (4, 5, 6), khu trung ¢ 121°C trong 20 phit. Ethanol dugc
b6 sung & cac muc (4, 5 va 6% v/v) va dugc chung gidng dé dat
cac muc do thir nghiém (104, 10° va 10 tb/ml). Lén men ¢ 39°C
va theo ddi céc chi tidu trong 7 ngdy. Cac diéu kién thich hop
tiép tuc dugc thir nghiém dé x4c nhan mo hinh i wu & quy mo
1 lit dich 1én men.

Phirong phdp phan tich thong ké: Két qua dugc xur Iy va
v& biéu d6 bang phan mém Microsoft Excel 2010 (Microsoft
Corporation, USA). S6 lidu dugce xir 1y thong ké bang chuong
trinh  Statgraphics Centurion XV ver 15.1.02 (Statpoint
Technologies, Inc., USA).

Ket qua
Khd néng lén men ciia vi khudn acetic chiu nhigt  37°C

Két qua 1én men trong méi truong YPGD ¢6 bd sung 4%
(v/v) ethanol trong 7 ngay & nhiét d6 37°C ctia 20 chung vi khuan
acetic chiu nhiét va ching vi khuan 4. pasteurianus SKU1108
duoc thé hién ¢ bang 1. Két qua 1én men cho thay vao ngay thir
4, ham lugng acid acetic ting 1én dén khoang 1,30-1,94% (w/v)
va sau d6 giam nhe, ham lugng acid dat gi4 tri cao nhét vao ngay
1én men thtr 7 (1,36-2.04% w/v).

O ngay 1én men thir 7, ham lugng acid acetic sinh ra tir cac
chung trong khoang 1,32-2,04% (w/v) va hiéu suat l1én men
trong khoang 32,07-49,56%. Trong do, 9 chung Al, A3, AS,
A18,A23, A47, A49, A50 va A52 c6 ham lugng acid acetic sinh
ra kha cao va khac biét khong ¥ nghia véi dg tin cay 95%, ham
lugng acid trong khoang 1,72-2,04% (w/v) va hiéu suét 1én men
trong khoang 41,78-49,56%.
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Bang 1. Ham lugng acid clia 21 chiing vi khuan acetic trong 7
ngay lén men 6 37°C.

Chiing Ham lugng acid (% w/v) theo ngay Ién men & 37°C Higu suit

1 2 3 4 5 6 7 (%)
Al 1,08¢! 1,041 1,24¢ 1,40% 1,24bede 1,165 1,76 42,75
A3 1,04¢ 1,00° 1,44 4t 1,801 1,522 1,48% 2,04 49,56
A8 1,08¢ INIPES 1,48 ot 1,80 1,36 1,36 1,84 44,70
All 1,12¢ 1,080 1,241 1,30¢ 1,04 ¢ 1,044 1,48 <t 35,95
Al3 1,16¢ 1,12¢ 1,32¢ 1,40% IR 1,044 1,364 33,04
Al6 1,20 0,96° 1,36 1,68 1,24bede 1,164 1,56 b 37,90
Al8 11122 1,080 1,36 1,60 1,44 1,200 1,76 42,75
Al9 1,20¢ 1,08 1,241 1,30¢ 1,082 1,08 % 1,48 cde 35,95
A22 1,16 0,92f 1,241 1,480 82 RE 1,00¢ 1,60 bede 38,87
A23 1,76 1,644 1,76 1,802 1 2FEED IR0 A28 41,78
A24 1,68 1,68 1,76 1,76 1,32bed 1,280bed 1,60 bede 38.87
A28 1,80 1,88¢ 1,88 1,84 1,36 1,40® 1,60 bt 38,87
A29 1,444 N7 1,80 1,80 1l D [INIGES Ml SR 36,92
A3l 1,60 1,525 1,520l 1,64 325 1,287 1,560 37,90
A46 L16¢ 1.36% LAOST  1,56% 1,24 16k 1,56 37,90
A47 1,20¢ 176 176% 1,80  1,52° 1,284 2,04+ 49,56
A49 1.80° 1,560 L8 168% 1,36 1200 1,80%° 43,73
A50 1,56 1,44 1,60%k 64t [ 32 30k ]gQe 43,73
A52 160™ 144 1,76 1,94+ 1,320 1,280 1,767 42,75
AS5 1,52 1,56 1,520l 528 gl ] Ighede ] Gghe 40,81
pC 116¢ 1,08 1,28° 136° 096%™  1,04%  136% 32,07
CV (%) 2,78 4,82 7,33 591 4,87 3,87 5,29

'Gia tri trung binh clia 3 lan I3p lai, trong cling mot cot cac chdi s6 mi
giong nhau thi khéc biét khong c6 ¥ nghia thang ké 5% (p-value < 0,05).

Kha ning lén men ciia vi khudn acetic chiu nhiét ¢ 38 va
39°C

Ham luong acid acetic sau 1én men trong moéi truong YPGD
c6 b sung 4% (v/v) ethanol & nhiét do 38°C va 39°C duoc trinh
bay ¢ bang 2 va bang 3. Két qua cho thay, ham luong acid dat
cuc dai vao ngay thir 6 ¢ 38°C va ngay thtr 3 & 39°C. Do do, 2
modc thoi gian 1én men nay dugc chon dé thong ké ham lugng
acid sinh ra cta cac chung vi khuén acetic chju nhiét & 2 muc
nhiét do thtr nghiém. Ham lwong acid dat khoang 1,24-2,08%
(w/v) va hiéu suét trong khoang 30,12-51,50% khi 1én men &
38°C. Ham lugng acid dat trong khoang 1,20-2,04% (w/v) khi
két thiic 1én men vao ngay thir 7. Két qua Ién men ¢ 39°C cho
ham luong acid dat cao nhat vao ngay thir 3, ham luong acid va
hiéu suét twong ung la 1,52-2,56% (w/v) va 36,92-62,19%. Khi
két thic 1én men vao ngay thtr 7, ham luong acid trong khoang
1,50-2,28% (w/v).

Bang 2. Ham lugng acid clia 10 chiing vi khuan acetic trong 7
ngay Ién men ¢ 38°C.

Ham lwong acid (% w/v) theo ngay 1én men ¢ 38°C

Chiing Hiéu suét (%)
2 3 4 5 6 7
Al 1,08¢! 1,204 1,28% 148 1,60 1,84 192 44,70
A3 1,440 1,40 1,282 1,36 1,52 1,64¢ 1,881 39,84
A8 1,08¢ 1249 140  1,56°  1,60®  1,80*  2,00* 3,73
Al8 1,68° 1,60 1,48° 1,56° 1,52 1,80% 1,88 43,73
A23 1,72¢ 1,68* 1,56  1,72°  1,68% 204"  196* 49,56
A47 1,04¢ 1,08¢ 1,04¢ 1,12° 1,44 1,80 1,76° 43,73
A49 1,84 1,68°  144*  1,56°  1,80° 208" 2,04 50,53
A50 1,80¢ 1,64¢ 1,44¢ 1,60° 1,68% 1,88 1,96¢ 45,67
AS52 1,720 1,60™  144® 1,720 1,68% 2,120 1,92¢ 51,50
bC 1,36° 1,24 il 1,36 1,36° 1,24¢ 1,20¢ 30,12

CV(%) 2,58 6,93 6,14 7,37 2,81 5,78 6,59
'Gia tri trung binh cia 3 1an I3p lai, trong cling mdt cot céc chi s6 ma
giong nhau thi khéc biét khong c6 y nghia thang ké 5% (p-value < 0,05).




Bang 3. Ham lugng acid clia 10 chiing vi khuan acetic trong 7
ngay Ién men ¢ 39°C.

Ham lwgng acid (% w/v) theo ngay 1én men ¢ 39°C

Chiing Hiéu suit (%)
1 2 3 4 ) 6 7
AL 092%T 08 2520 244t 2560 248 208° 61,2
A3 0,80 088% 2,08%4 256 236* 228% 220 50,53

A8 088%™  120*  240° 2,08 206%  2l6% 2,04 58,30

AI8 1,00% 076° 2560 220" 240 228%  2,12% 62,19

A3 1200 112 212 188k lgde 724 [68% 51,50

AT 0840 0849 1520 LT 2400 232 2000 3692

A4 108® 108 176 152% 168 188  2,08¢ 4,75

AS0 L,08®  L00%t 68 180 1,92% 2,04 212% 40,81

A2 1200 L1616 1M 176 1680 1500 075

BC  080c 1,04%  228%  248® 236  248*  228* 5539

CV() 521 7,05 3,04 1,90 3,12 6,31 4,70

'Gia tri trung binh cta 3 1an I3p lai, trong cling mdt cot céc chi s6 ma
giong nhau thi khac biét khong co y nghta thong ké 5% (p-value < 0,05).

Dinh danh cdc chiing vi khudn acetic chiu nhigt

Chin ching vi khuan acetic v6i kha ning sinh acid cao &
37°ClaAl, A3, A8, A18, A23, A47, A49, A50 va A52 dugc giai
trinh ty DNA va so sanh mirc d6 twong dong véi trinh ti cua cac
ching vi khuan acetic trong ngan hang gene trén NCBI cho thay,
tit ca cac chung déu thugc chi Acetobacter. Trong do, 2 ching
Al va AS52 1a A. pasteurianus, 4 ching A3, A23, A47 va A49
dugc xéc dinh 13 4. tropicalis, 2 chung A18 va A50 1a A. sicerae
va ching A8 1a 4. orientalis v6i mirc d twong dong so sanh
BLAST trén co s¢ dit liéu dat 98-100%.

Trinh tw DNA céc chung phan 1ap dugc st dung dé vé ciy
phan loai gene 16S rDNA dua trén multiple aligment, chwong
trinh MEGA 6 (theo thong s6 neighbor - joining) véi do tin cdy
ctia nhanh pha hé ¢6 chi sb bootstrap 1.000 (hinh 1). Cay phéan
loai duoc xdy dung phu hop vé6i két qua dinh danh cua 9 ching
vi khuan acetic chju nhiét. Do céc chung nay déu thudc chi
Acetobacter nén mi quan hé di truyén ciia chiing kh4 gin nhau,
trong d6 3 chung cung loai A3, A23 va A49 thudc 4. tropicalis
¢ chi s bootstrap 1én dén 92%, tuy nhién 3 ching nay c6 khéc
vé mit trinh tu so v6i ching A. tropicalis A47. Chung A18 va
A50 thugc A. sicerae mic d6 tin cdy vé mdi quan hé gin giii
dén 100%. Két qua twong tw ddi voi 2 ching A. pasteurianus
Al va A52, chung A. orientalis A8 c6 quan hé gin giii v6i A.
pasteurianus hon so voi A. tropicalis va A. sicerae.
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A. tropicalis A23
92| A. tropicalis A49
621 | A. tropicalis A3
A. tropicalis A47

A. orientalis A8
HSS A. pasteurianus A1
100 ' AL

pasteurianus A52

| A. sicerae A18
100 | A. sicerae A50

Hinh 1. Cay phan loai di truyén clia 9 ching vi khuan acetic
chiu nhiét.

Diéu ki¢n lén men acid acetic ciia vi khudn acetic chiu
nhiét dwgc tuyén chon

Chung 4. sicerae A18 duoc tuyén chon va thir nghi¢ém cac
diéu kién 1én men 6 39°C do c6 kha ning sinh ra acid acetic cao
hon & thoi gian 1én men ngan hon so véi cac ching vi khuan
acetic chiu nhiét dugc thtr nghiém. Anh hudng cua ham lugng
ethanol bd sung, pH va sb lugng té bao gidng vi khuan dén kha
nang sinh acid acetic clia chung 4. sicerae A18 dugc theo doi
trong 7 ngay lén men va két qua dugc trinh bay & bang 4. Két
qua cho thay, & nghiém thirc 10 vao ngay thir 6 (pH 4,0, 5%
ethanol va 10* tb/ml) sinh ra ham lwong acid acetic cao nhét 1a
2,70% (w/v), khong khéc biét co6 y nghia so vdi nghiém thirc 3
va 12 cling cho ham lugng acid acetic cao (2,64% w/v) cung véi
cac nghiém thirc 11, 1 va 2 ¢6 ham lugng acid acetic 1an luot 1a
2,52%; 2,46% va 2,46% (w/v).

Bang 4. Ham lugng acid acetic cta ching A18 trong 7 ngay lén
men 6 39°C.

Ham lwgng acid (% w/v) theo ngay Ién men & 39°C
1 2 3 4 5 6 7

Nghi¢m thirc Higu suit (%)

4%-pH4-10%1) 2,10 2,16 210 2,10 2,04 246 198 59,76

4%-pH4-10°(2) 2,16 2,10 2,04 2,04 2,10 246® 1,62 59,76

4%-pH4-10°(3) 270) 2,28 2,22 270) 2,34 2,64° 2,10 64,13

4%-pH5-10%(4) 09 09 078 09 096 1,62# 078 39,35
4%-pH5-10%(5) 1,08 1,08 1,20 0,96 1,32 1,74 & 1,20 42,27
4%-pH5-10%6) 1,02 096 096 1,02 120 1,68¢ 1,14 40,81
4%-pH6-10%7) 096 1,14 1,56 1,50 132 1,74% 1,62 427
4%-pH6-10%(8) 1,14 1,26 1,80 1,38 1,50 1,80 1,44 43,73
4%-pH6-10%9) 144 168 192 186 1,74 180% 1,56 43,73
5%-pH4-10%(10) 2,04 1,92 1,92 1,74 1,86 2,70 1,80 65,59
5%-pH4-10°(11) 2,34 2,10 2,10 2,10 1,74 2,52 1,32 61,22
5%-pH4-10%(12) 1,98 1,98 2,04 1,86 1,74 2,647 1,44 64,13
5%-pH5-10%(13) 1,02 096 1,02 0,78 0,90 1,50 i 1,02 36,44
5%-pH5-10°(14) 1,08 1,02 0,96 0,78 0,90 1,62 et 1,38 39,35
5%-pH5-10615) 1,14 1,02 0,78 0,78 0,84 1,50 0,96 36,44
5%-pH6-10%(16) 0,96 1,14 1,50 1,62 1,50 1,68 & 1,50 40,81
5%-pH6-10%(17) 0,78 0,96 1,02 1,32 1,32 2,10 1,62 51,01
5%-pH6-10°(18) 1,02 132 1,56 1,68 1,74 186 1,80 45,18
6%-pH4-10%(19) 1,08 1,02 1,14 1,44 1,98 1,98 df 1,74 48,10
6%-pH4-10520) 0,96 090 0,78 0,84 114 222% 174 53,93
6%-pH4-10°(21) 0,84 0,90 1,20 1,44 1,56 POIES 1,56 53,93
6%-pH5-10%(22) 1,08 1,02 0,84 0,96 0,84 1,327 0,96 32,07
6%-pH5-10°(23) 0,72 0,84 0,72 0,78 0,96 1,381 0,78 33,52
6%-pH5-10°(24) 1,02 1,02 0,84 0,96 0,90 1,389 1,02 33,52
6%-pH6-10%(25) 0,96 1,02 1,14 1,38 1,44 1,74 feh 1,14 42,27
6%-pH6-10°(26) 1,02 1,20 1,08 0,9 1,08 1,74 &t 1,32 42,27
6%-pH6-10°(27) 1,26 1,08 1,14 1,38 1,14 1,68 & 1,38 40,81
CV (%) 2,34

'Gi4 tri trung binh ctia 3 lan [3p lai, trong cing mot cot cac chd 6 ma
giong nhau thi khac biét khong co y nghia thong ké 5% (p-value < 0,05).

a1



s Khoa hoc Ky thuat va Céng nghé

Ham lugng acid (% w/v)

Tir két qua & bang 4 cho thay, nghiém thire 10 (pH 4,0, 5%
ethanol va 10* tb/ml) cho ham lwong acid acetic cao nhét 2,70%
(w/v) nhung dé dat dwgc két qua tot hon thi cc thong s ham
luong ethanol bo sung, pH va s6 luong té bao gidng vi khuan
t6i wu can duoc tim ra thong qua phan tich hdi quy dua trén
s6 liéu thu thap dugc dé x4c dinh dugc cac nghiém thirc t6i vu
v6i dd tin cay 95%. Dya vao 3 nhan t6 trén, dd thi mat dap tng
(surface plotting) va do thi duong mirc (contour) dugc xéc dinh
dya vao phuong trinh hoi quy thay thé gia tri pH bang 4, ham
lugng ethanol bo sung = X (4-6% v/v) va mét s6 gidng ching =
Y (4-6 twong duong 10*10° t& bao/ml).

Phuong trinh hoi quy nhiéu bién: Ham lugng acid acetic =
17,5081 + 0,4025 x ethanol + 0,140833 x giong chung — 7,0375
x pH—0,146667 x ethanol x ethanol + 0,1075 x ethanol x giong
chung + 0,1925 x ethanol x pH — 0,0566667 x giong chung x
giong chung + 0,0975 x giong chung x pH + 0,583333 x pHx
pH —0,0225 x ethanol x giong chung x pH.

Mat sé gibng chung
v

X Mit s6 gidng ching

A n 4 !
Nong df ethanol (t€ bao/ml) Nong dg ethanol

(A) (8)

Hinh 2. D thi mat dap tng (A) va duong mdc (B) thé hign mdi
tuong quan giiia ndng do ethanol va so lugng t& bao giong vi
khudn dén qua trinh tao acid acetic.

Dua vao phuong trinh trén, thay thé pH 1a 4,0. Giai phuong
trinh hoi quy bang céch lay dao ham lan lugt theo X (ham lugng
ethanol) va Y (sd luong té bao gidng vi khudn), dugc két qua: X
=432 vayY =5,35. Thay thé X =432 vaY =535 vao phuong
trinh thu dwgc ham luong acid acetic 1a 2,64% (w/v). Do thi
mat dap g va dudng muc tir phuong trinh hoi quy dugc thé
hién & hinh 2. Tt d thi c6 duoc, diéu kién t6i vu cho 1én men
acid acetic dugc xac dinh véi ching 4. sicerae A18 ¢ 39°C la
b6 sung ethanol v6i ndng do 4,32% (v/v), pH 4,0 va s luong
té bao gidng vi khuén 1a 10° tb/ml. Két qua 1én men véi ching
A. sicerae A18 trong 1 lit moi truong YPGD véi cac thong s6
tur thtr nghiém t6i uu hoa cho ham luong acid acetic dat 2,61%
(W/v) sau 6 ngay lén men ¢ 39°C. Sau 1én men, gia tri pH cua
thanh phém 14 3,13 va hiéu suit 1én men dat duoc 13 63,4%.
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Thao luan

Khi 1én men & 37°C, ham luong acid ¢ ngay 1én men thir 7
dat kha cao va gi4 tri nay khéc biét c6 ¥ nghia thong ké (bang
1). Két qua cho thdy ¢ nhiét do nay thi ching ddi chimg (PC) 1
A. pausterianus SKU1108 phét trién twong d6i yéu hon so véi
20 chung con lai. Ham lugng acid ting vao ngay thu 4, giam
vao ngay thir 5, 6 va sau do tiép tuc tang dén gia tri cao nhét vao
ngay thir 7. Ly do la céc ching vi khuan acetic chiu nhiét thich
nghi nhanh ¢ nhiét do 37°C nén chi dén ngay 1én men tht 4 thi
ching da phat trién manh va sinh ham luong acid acetic cao. Sau
khi 1én men, ham Iuong acid acetic sinh ra da lam giam pH cua
moi truong 1én men, trong d6 mai trudng 1én men cla ching
A18 c6 pH thip nhat 14 4,20 va ctia ching ddi chimg 14 cao nhat
4,64. Chin ching vi khuan acetic dugc tuyén chon tir két qua
1én men ¢ 37°C bao gdm A1, A3, A8, A18, A23, A47, A47, A50
va A52 c6 ham lugng acid acetic dat trong khoang 1,72-2,04%
(w/v). Két qua nay pht hop v6i nghién ctru cua Kanchanarach,
et al. [7] trén 4. pasteurianus MSU10, IFO3191 va SKU1108
trong mdi trudng YPGD ¢6 b sung 4-6% (v/v) ethanol, céc
ching vi khudn acetic chiu nhit phat trién & nhiét d 37°C va
ham lugng acid sinh ra trong khoang 2-3% (w/v).

Piém dang chu ¥ 1a két qua 1én men ¢ nhiét do 39°C cho
thiy hau hét cac chung vi khuan acetic chiu nhiét déu sinh ra
ham luong acid cao hon ¢ 38°C (bang 2 va bang 3), diéu nay
¢6 thé duoc hidu réng v6i nhiét do cao hon thi vi khuén acetic
chiu nhiét sinh tredng nhanh hon, 1am cho toc do 1én men dién
ra manh hon nén thoi gian 1én men ¢6 thé duoc rit ngén. Tuong
tu, ham lwong acid khi 1én men ¢ nhiét do 38°C (bang 2) cua
céc chung vi khudn acetic chiu nhiét nay déu tang so véi khi lén
men ¢ 37°C (bang 1). Theo nghién ctru ctia Sossou, et al. [10],
qué trinh tong hop acid ¢6 lién quan dén sy ting sinh khi cua
vi khuan acetic dé bit dau chuyén hoa ethanol thanh acid khi
gia tang nhi¢t d6 1én men. Theo Madigan, et al. [11], tai thoi
diém pha cham (pha lag), vi sinh vét can thoi gian dé thich g
nén hoat dong 1én men cua chung chua manh, do d6 ham lugng
acid sinh ra khong cao. Chuyén sang pha tang truong (pha log),
luc nay vi khuan dii ning lugng va dugc sir dung dé tong hop
acid. Tuy nhién, thoi gian dé tao dugc luong acid cao nhét &
38°C ciing khong qua dai (ngay thtr 6). Trong khi do, 6 39°C
thi cac chung Al, A3, A8, A18, A23, A47, A49, A50, AS2 va
A. pausterianus thich nghi rat nhanh véi mirc nhiét 6 1én men
ndy va & ngay thir 3, chung da sinh nhiéu acid hon so véi ngay
dau tién va duy tri ham luong cao trong qua trinh 1én men. Két
quéa cho thay, ching A18 sinh ra lugng acid cao nhat (2,56%
w/v) vao ngdy thtr 3 voi hidu suét 62,19% (bang 3). Véi ching
A. tropicalis DK4, ham luong acid 1a tvong dong nhung véi
thoi gian ngan hon so véi Phong, et al. [12], ham lugng acid dat
2,52% (W/v) vao ngay thir 7 trong moi truong YPGD bo sung
4% (v/v) ethanol ¢ 39°C.

Két qua dinh danh cho thy, c4c chung vi khuén acetic duoc
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tuyén chon thudc chi Acetobacter, bao gdm A. pasteurianus (Al
vaAS), A. tropicalis (A3, A23, A47va A49), A. sicerae (A18 va
A50) va A. orientalis (A8). Cac loai vi khudn acetic nay dugc
tim thay phd bién trong qua trinh 1én men acid acetic va nhiéu
nghién ctru cho thiy day 1a cac chung c6 kha nang chiu nhiét
trong qua trinh 1én men. Matsushita [1] di tuyén chon duoc cac
chung vi khuan acetic chiu nhiét nhu A. tropicalis SKU1100 va
A. pasteurianus SKU1108 c6 kha nang 1én men acid acetic &
42°C va Ndoye, et al. [13] da chon loc dugc 2 ching vi khudn
acetic chiu nhiét 1 4. tropicalis CWBI-B418 va A. pasteurianus
CWBI-B419 phén lap tir trai cdy co kha nang 1én men tot &
38°C.

Két qua cac chi tiéu theo doi @ bang 4 cho thdy, qué trinh hap
thu dudng duoc cung cp tir mdi truong YPGD cho sy ting sinh
khi ciia vi khuan va gia tri pH cudi thay doi rét phi hop doi voi
su 1én men, tir do6 cho théy O cac muc do dat ra cua tirng nhan
t6 thi chung A. sicerae A18 c6 thé phat trién va 1én men kha tot.
Tir d6 thi ¢ hinh 2 da x4c dinh dugc diéu kién toi wu cho lén
men acid acetic vdi ham lugng ethanol b6 sung 1a 4,32% (v/v),
s luong té bao gidng vi khuan 1 5,24 (twong duong 10° tb/
ml), pH 4,0 va ham lugng acid dat 2,64% (w/v). Vi ham luong
ethanol bo sung 1a 4,32% (v/v), két qua nay phu hgp véi nghién
ctru cua Gullo, et al. [14] va Beheshti, et al. [15] vé kha nang
phat trién t6t ctia cac chung vi khuan acetic & méi truong ¢ bd
sung 5% (v/v) ethanol v6i hiéu suat chuyén hoa ethanol thanh
acid acetic 1a cao nhat.

Két qua ham luong acid ciia thi nghiém san xuét thir nghiém
v6i 1 lit dich 1én men (2,61% w/v) thap hon khong déng ké
so voi két qua 1y thuyét tinh duoc theo phuong trinh hdi quy
(2,64% w/v) va trong khoang c6 gia tri ham lugng acid cao
(2,46-2,70% w/v) cta cac nghiém thic tir két qua thuc nghiém
(bang 4). Didu nay cho thiy, khi 1én men véi thé tich 1on hon
(1 1it) van c6 thé dat duoc gia tri ham lugng acid theo md hinh
t6i uu hoa. Két qua cho thdy tiém ning (g dung trong san xuét
acid 6 didu kién nhiét do tang cao ma khong can chi phi dé duy
tri nhiét d6 toi wu cho qué trinh 1én men trong céc hé thng 1én
men ¢ quy mo san xuat.

£ ~
Ket luan

Nghién ctru da tuyén chon dugc 9 ching vi khuan acetic chiu
nhiét 1én men ¢ 37°C véi ham lugng acid acetic dat dugc trong
khoang 1,72-2,04% (w/v). Tuyén chon dugc chung A18 v6i ham
lugng acid dat 2,56% (w/v) va hi¢u suat 16n men 62,19% chi sau
3 ngdy lén men ¢ 39°C. Chin ching vi khudn acetic chiu nhiét
duoc xac dinh thudc chi Acetobacter, bao gém A. pasteurianus,
A. tropicallis, A. sicerae va A. orientalis. Diéu kién 1én men acid
acetic cua chung 4. sicerae A18 6 39°C dugc xac dinh voi néng
o ethanol ban dau 4,32%, pH 4,0 va sb luong té bao gidng vi
khuan 14 10° tb/ml, ham lugng acid acetic dat 2,61% (w/v).

TAP CHI

HOA HOC

NG NGHE | &t Nam 20(9) 9.2017

Khoa hoc Ky thuat va Céng nghé
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va mot phan hd tro tir dé tai nghién ctru khoa hoc trong Chuong
trinh Cong ngh¢ sinh hoc tién tién Truong Pai hoc Can Tho
(2016) va Chuong trinh CCP (New Core to Core Program,
2014-2019).
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