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ABSTRACT

Kombucha is fermented beverage with combination of yeasts and acetic
acid bacteria. This study aimed to isolate and select yeast and acetic acid
bacteria strains with high fermentation capability, and determine suitable
fermentation conditions for those microbial isolates. The results showed
that 23 yeast isolates and 33 acetic acid bacteria isolates were obtained,
in which the isolates performing highest capability in fermentation were
identified as Saccharomyces cerevisiae and Acetobacter aceti. The
fermentation conditions were examined including inoculation level (10° —
10° CFU/mL), sucrose concentration (10 — 25°Bx) and initial pH (4.5 —
6.0), incubation temperature (25°C, 30°C and ambient temperature) and
fermentation time (I — 9 days). It was showed that the two yeast and
bacterial isolates could produce ethanol and acid well when the
fermentation was carried out at 10° CFU/mL of inoculation, 15°Bx, initial
pH 5.5, and 30°C during 7 — 9 days.

TOM TAT

Tra thuy sam la thic uong lén men tir si két hop gia nam men va Vi
khudn acid acetic. Nghién citu ndy nham phan ldp, tuyén chon dong nam
men va vi khudn acid acetic c6 kha nang 1én men tot tir tra thity sam va
khao sat diéu kién 1én men thich hop cho dong vi sinh phan ldp duoc. Két
qua da phan lap dwoc 23 dong nam men va 33 dong vi khudn acid acetic,
trong dé dong ndam men va vi khudn lén men tot nhat dwoc xdc dinh thugc
lodi Saccharomyces cerevisiae va Acetobacter aceti. Cdc diéu kién lén
men duwoc khdo sdt bao gom mdt sé giong ching (10° — 10° té bao/mL),
nong dé dwong (10 — 25°Bx) va pH ban dau (4,5 — 6,0), nhiét dé (25°C,
30°C va nhiét do moi truong xung quanh) va thoi gian lén men (1 —9
ngay). Két qua cho thdy hai dong vi khudn va nam men trén san xudt
lwong ethanol va acid cao nhat khi dwoc chung voi mdt $6 10° té bao/mL,
nong do dwong 15°Bx, pH ban dau 5,5, va u & nhiét dp 30°C trong thoi
gian 7 —9 ngay.

1 GIOI THIEU

Tra thuy sdm (kombucha) 1a dich tra 1én men
véi nguon glong 1a sy két hop giita vi khuan acid
acetic va nam men. Nhiing vi sinh vat nay c6 kha
ning phat trién trong méi trudng nudc tra c6 bd

sung ngudn carbon, thuong la dudng sucrose
(Aidoo et al., 2006). Nhiéu nghién ctru cho thiy
thity sam c6 tac dung tich cuc ddi véi sirc khoe con
ngudi nhu ting hiéu qua hoat dong cua tuyén nude
bot, da day va duong rudt, hd tro chéng X0 cung

12



Tap chi Khoa hoc Truong Pai hoc Can Tho

dong mach, thai doc, giam lo au va 130 hoa (Goh et
al., 2012), tac dong tich cuc dén chimg tao bon,
kho tiéu (Erst, 2003), giam triéu ching bénh thap
khop, gut va bénh tri (Reiss, 1994; Dufresne and
Farnworth, 2000).

Vi khuan va ndm men trong tra thiy sam thé
hién mbi quan hé cong sinh rat chit chd, c6 thé
ngin chin sy phat trién cua nhidu vi sinh tap
nhiém. Thanh phin vi sinh trong tra thay sdm thay
d6i tily theo ngudn gidng ching ban dau, vi tri dia
ly, diéu kién khi hau va su da dang cua cac dong
ndm men hoang dai ¢ dia phuong (Kurtzman et al.,
2001; Sreeramulu et al., 2000). Trong qua trinh 1én
men, nim men phan giai dudng sucrose thanh
fructose va glucose dé sir dung, sinh ra khi CO, va
ethanol. M6t phan luong ethanol sinh ra s& dugc
oxi hoa boi vi khuan acid acetic, tao ra san phém
chinh 1 acid acetic. Cac san pham phu khac ciing
dugc hinh thanh, bao gdm gluconic acid, vitamin,
phdi hop cung cac hop chat thom nhu aldehyde,
ketnes ester, amino acid, cung cac polyphenol cé
trong tra tao nén huong vi dac biét cua tra thuy sam
(Janior et al., 2009). Ngoai ra, mdt lugng khang
sinh ciing dwoc tong hop trong qua trinh 1én men,
két hop v6i cac thanh phin trén tao nén nhiéu tac
dung c6 1¢i cho surc khoe nguoi dung (Jayabalan et
al., 2008).

O Viét Nam, phan 16n tra thiy sam duoc san
xuit nho 1é & quy mo ho gia dinh. Du da c6 nhiéu
ngudi nudi va s dung thuy sdm, cac nghién ctru
chinh thong, khoa hoc ¢ nuéc ta vé loai thirc uong
nay van con rat han ché. Ngoai ra, viéc nhan giéng
va san xudt thay sim chu yéu duoc thyc hién bang
phuong phap thu cong ¢ quy mo hé gia dinh theo
nhiéu ngudn huéng dan khac nhau, khong dam bao
chit lugng va ngudn gidng gbc. Nghién ctru nay
nham phan lap, tuyén chon va dinh danh cac dong
vi khudn acid acetic va ndm men c6 kha ning lén
men tra cao, dong thodi xac dinh mot s6 diéu kién
lén men tra thuy sdm thich hop tir cac dong vi
khuén va nim men nay.

2 PHUONG PHAP NGHIEN CUU

2.1 Thu thip mau tra thiiy sim va phan
lap nim men, vi khuin acid acetic

Nim méu thuy sdm dugc thu thap tir cac ho
nuoi thuy sam tai cac tinh Bén Tre, Hau Giang va
Thanh phd Can Tho, trong d6 3 mau & Thanh phd
Can Tho duoc thu thap tai huyén Co Do, Phuong
Tra Noc va Phuong An Théi (Quan Binh Thuy).

Vi khuén acid acetic dugc phan 13p nhu sau:
pha loang dich tra thiy sam dén nong d¢ thich hop
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ri cdy trai trén moi truong Yeast extract Peptone
Glycerol D-glucose (YPGD: yeast extract 5g/L,
peptone 5g/L, glycerol Sg/L va D-glucose 5g/L) c6
bd sung 4% v/v ethanol, 2% agar va 0,5% CaCOs
(Moryadee va Wasu, 2008). Ldy 5 mL méu cho
vao moi truong, u & 30°C trong 1 — 2 ngay, 4 &
30°C trong 2 — 3 ngay, cdy chuyén nhiéu lan dén
khi khuén lac dat d thuan nhét. Chon céc khuan
lac tao vong halo trén méi truong 1a vi khuan acid
acetic. Quan sat dudi kinh hién vi dé xac dinh do
dong nhat cia té bao vi khuan. Cac dong thuan
duogc dinh danh so bo thong qua dic diém vé hinh
dang va mot sé phan g sinh hoa dic trung dua
theo tai liéu phan loai Bergey (Holt ef al., 1994).
N&m men dugc phan 1ap bang phuong phap twong
tu voi moi truong Yeast extract Peptone D-glucose
Agar (YPDA: yeast extract 1%, peptone 2%, D-
glucose 2%, Agar 2%) bd sung tetracyline 50
mg/L. Ciy chuyén cac dong tao khuan lac khac
biét, quan sat dudi kinh hién vi quang hoc ghi nhan
d6 rong, ddc diém hinh thai té bao nAm men.

2.2 Tuyén chon, dinh danh dong vi khuin
1én men acid acetic manh va nam men 1én men
ethanol manh

Ciy ria cac dong vi khudn 1én méi truong
YPGD c¢6 bd sung 0,5% CaCO; va 4% ethanol, u &
30°C trong 24 — 48h, xac dinh ti 1€ duong kinh
vong halo trén duong kinh khuan lac, chon dong vi
khl:léll’l c6 ti 16 16n nhit. Thi nghiém duoc lap lai
3 lan.

Chung cac dong ndm men di phén 1ap vao binh
tam gidc chira 100 mL dich nude tra lipton 1% c6
b6 sung dudng sucrose 20%, v6i mat so giéng
chung 10° t& bao/mL, u & nhiét d6 moi trudng xung
quanh (28 — 32°C) trong 5 ngay. Chung cat xac
dinh d¢ ruou sau 1én men, chon dong ndm men cho
dd rugu cao nhat.

Dong ndm men c6 dic tinh tdt dwge dinh danh
dya vao trinh ty ITS1, ITS2 va 5.8S rDNA, khuéch
dai bang cap modi ITS1 va ITS4. Bbi vai vi khuan,
cip modi 518F va 800R dugc dung dé khuéch
dai trinh ty 16S rDNA. So sanh céc trinh ti khuéch
dai voi ngan hang gen NCBI trén website
www.ncbi.nlm.nih.gov bang chuong trinh BLAST,
xac dinh tén vi sinh dén cip do loai.

2.3 Khao sat diéu kién 1én men tra thily sim

Quy trinh lén men tra thuy sam: Tra Lipton
dugc cho vao nudc sbéi véi ndong do 1% trong 10
phit, loc 14y dich, b6 sung duong sucrose thwong
mai, cho vao binh tam giac 250 mL, mdi binh chira
100 mL dich tra, diéu chinh do pH bing NaOH
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hoac acid acetic, khtr trung & 115°C trong 15 phut,
aé ngudi, sau do ching giong vi khuan acid acetic
va nam men, u 0 nhlet do m01 truorng Xung quanh
(28 —32°C). Cac yeu t6 mat sb gidng ching, nong
d6 duong, pH ban dau, thoi gian va nhiét do 1én
men dugc diéu chinh phii hop cho timg thi nghiém.

Anh hwong_mat s6 giong chung: Thi nghiém
duge bb tri ngau nhién vo6i 2 nhén to mat sO nam
men va mat s6 vi khuén, mdi nhan t6 c6 4 muc do:
10%, 10%, 10° va 10° té bao/mL. Chuan bi dich tra
theo quy trinh trén voi pH ty nhién cua dich tra,
ching ndm men va vi khuin theo mat sé thi
nghiém, 0 ¢ nhiét d6 mdi truong xung quanh trong
7 ngay, xac dinh ndng do ethanol va acid acetic 1an
luot bang phuwong phap chung cit va chudn do acid
(Lé Thanh Mai va ctv, 2005). Thi nghiém dugc lap
lai 3 lan.

Anh hwéng nong ¢ dwong va pH ban dau: Thi
nghiém 2 nhan t6: ndng d6 duong (15%, 20%,
25%) va pH ban dau (4,0; 5,0; 6,0). Chuén bi dich
tra theo quy trinh, néng d6 duong sucrose va pH
duoc dleu chinh theo thi nghiém. Chung gidng véi
mat s6 thich hop tir thi nghiém trén, G ¢ nhiét do
mdi truong xung quanh trong 7 ngay, xac dinh ham
lugng acid va ethanol sau qua trinh 1€n men. Thi
nghiép duoc lap lai 3 lan.

Anh hudng cia thoi gian va nhiét do lén men:
Thi nghiém 2 nhan t6: Thoi gian (3, 5, 7, 9 ngay)
va nhiét do u (25°C, 30°C va nhiét d0 moi truong
xung quanh 28 — 32°C). Chuan bi dich tra véi ndng
d6 duong va pH thich hogp theo két qua cta thi
nghiém trén, ching cac dong vi khuan va nim
men theo mat s thich hop, G ¢ cac nhiét ¢ nhu
bd tri thi nghiém. Xac dinh ham lugng acid va
ethanol sau 3, 5, 7 va 9 ngay. Thi nghi¢m dugc lap
lai 3 lan.

2.4 Phuwong phap phan tich thong ké:

Céc sd lidu dugc xir ly balmgr phan mém
MicroSoft Office Excel 2010 va thong ké bang
chuong trinh StatGraphics version 3.0.

3 KET QUA VA THAO LUAN
3.1 Phan lap vi khuin acid acetic va nim men

Két qua phan lgp vi khudn acid acetic: Qua
trinh phén 1ap da tach rong duoc 33 dong vi khuan
gém 9 dong tir thiy sim ngudn gbc Bén Tre, ky
hiéu 1a BT; 3 dong c6 ngudn gbc tir An Théi (Quéan
Binh Thily), ky hiéu 1a BTh; 11 dong c¢6 ngudn goc
tir Co Do, ky hiéu 1a CD; 4 dong c¢6 ngudn goc tir
Tra Noc, ky hiéu 1a TN; va 6 dong c6 ngudn gc tir
Hau Giang, ky hiéu 1a HG. Cac dong vi khuan nay
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c6 kha nang tao ving sang trén moi truémg YPGD
¢6 bd sung ethanol va CaCOs va 1a vi khuan Gram
am, khuan lac tron deu bia nguyén, tao mo hoac
1ai, da s6 co mau trang duc, mot s mau vang nhat
hodc vang dam, catalase am tinh hodc duong tinh.
Két qua kiém tra kha nang lam d6i mau moéi truong
v6i thube thir bromocresol green cho thiy co 26
dong thudc gidng Acetobacter va 7 dong thudc
gidng Gluconobacter.

Két qua phdn lgp ndm men: 23 dong ndm men
da duoc phén 1ap va tach rong, gbm 4 dong tir thiy
sam ¢ nguon goc Tra Noc, ky hiéu la TN; 8 dong
c6 nguon goc tr An Théi (Quén Binh Thuy), ky
hiéu la Bth; 3 dong c6 nguon goc tir Co Do, ky
hiéu la CD; 6 dong c6 nguodn goc tir Hau Giang, ky
hiéu la HG; va 2 dong c6 ngudn gbc tir Bén Tre, ky
hiéu 1a BT. Té bao cac dong nam men nay c6 nhiéu
hinh dang: ovan, cau, hodc dai, nay chdi nhiéu
huéng hodc mot diu, Dic diém hinh thai khuén lac
kha da dang v6i dang hinh tron hodc khong déu,
mau tring duc, bia tron hodc chia thuy, rang cua,
be mat nhan, kho, gon soéng hoac tron, ndi mé hodc
n6i ho.

3.2 Tuyén chgn, dinh danh vi khuan acid
acetic va nam men c6 kha nang 1én men manh

Tuyén chon cdc dong vi khudn sinh acid acetic manh

Khé nang sinh acid acetic cua cac dong vi
khuén duoc danh gia dua vao ti 16 duong kinh vong
sang trén moi truong YPGD c6 bd sung 0,5%
CaCOs va dudng kinh khuan lac (Hinh 1). Két qua
cho thay co 8 dong cho ti 1& trén 1,40; trong do6
dong vi khuan HG 3.1 ¢6 ti 1& duong kinh vong
halo/duong kinh khuén lac 16n nhat, dat 1,57, khac
biét c6 ¥ nghia vé mit thong ké so véi cac dong vi
khuan con lai. Ngoai ra day ciing 1a dong vi khuan
¢6 duong kinh vong halo 16n nhat sau 72 gio a (3,2
cm). Do d6 dong vi khuan HG 3.1 dugc chon cho
cac thi nghiém sau.

Khé ning sinh ethanol ctia cac dong nim men
dugc danh gia dya trén luong ethanol sinh ra trong
dung dich tra 1%, nong d6 duong sucrose ban dau
20% voi mat s6 gidng ching 10° té bao/mL sau 5
ngay u O nhiét do moi trwong xung quanh (28 —
32°0), ket qua duogc trinh bay trong Hinh 2. C6 9
dong ndm men san xuat ethanol dat tir 3,5% trd 1én,
trong d6 dong BT21 va dong HG4 sinh lugng
ethanol nhiéu nhit, dat 5,5% va 5,4%, khac biét co
¥ nghia thong ké véi cac dong ndm men con lai.
Nham tuyén chon dong ndm men c6 kha ning 1én
men cao trong mdi trudong nude tra, dong ndm men
cho lugng ethanol cao nhit BT21 dugc chon dé
thuc hién cac thi nghiém tiép theo.
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Hinh 2: Luwgng ethanol trung binh sau 5 ngay 1én men ¢ nhi¢t d) mdi trudmg (28 — 32°C)
cia 23 dong nam men
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nghia thong ké véi do tin cdy 95%

Distribution of 100 Blast Hits on the Query Sequence &

Mouse-over to show defline and scores, click to show alignments

Color key for alignment scores
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Query

150 300 450 &S00 F50 S00
Sequences producing significant aignments:
Select: All None Selected:0
i1 Alignments o
Description Mg iicay ey Ident  Accession
score score  cover value
Acetobacter aceti strain VW1 16S ribosomal RNA gene. partial sequence 1712 1712 96% 0.0 99% KCE62508.1
Acetobacter aceti strain LMG 1496 16S ribosomal RNA gene, partial sequence 1712 1712 96% 0.0 99% JF793948.1

Hinh 3: Két qua so sinh d9 twong dong doan DNA ciia dong vi khuan HG 3.1 véi dir liéu trén ngin

hang gen NCBI véi dir liéu trén ngin hang gen NCBI
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Hinh 5: Nong dd ethanol (a) va acid (b) & cac mit s gidng chiing khac nhau sau 7 ngay 1én men

Két qua dinh danh bang phwong phap sinh
hoc phéan tr cho théy doan DNA khuéch dai tir
dong vi khuan HG 3.1 tuong ddng v6i gen mi hoa
16S ribosomal RNA cua loai Acetobacter aceti, ma
sO (Accession number) KC662508.1 véi do tuong
ddng 99% (Hinh 3), va doan DNA cta dong nim
men BT21 tuong dong voi ving ITS1, ITS2 va gen
mad hoa 5.8S ribosomal RNA cuia loai
Saccharomyces cerevisiae, md s6  (Accesion
number) KC515364, muc do twong dong 99%
(Hinh 4). Vi thé dong vi khuan dugc xac dinh
thuoc loai Acetobacter aceti, va dong ndm men
thudc loai Saccharomyces cerevisiae.
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3.3 Diéu Kién thich hop 1én men thity sim
3.3.1 Anh huéng ciia mdt sé giong ching ban dau

Két qua xac dinh ham lugng ethanol va acid
trong mau tra thiy sam sau 7 ngdy 1én men & cic
mat s6 giéng ching khac nhau dugc trinh bay trong
Hinh 5. Mat s6 ndm men cang cao thi lwong
ethanol thu dugc cang 16n, tuy nhién khi ting dén
mac 105 va 10° t& bao/mL ethanol thu duoc khéc
biét khong co y nghia thong ké, dat gia tri tir 6,2
dén 6,6 %v/v. Khi mat s6 té bao ndm men cao, mat
s6 vi khuan ching ban dau hau nhu khéng anh
huéng dén luong ethanol sinh ra, do nim men
Saccharomyes c6 tinh khang nhat dinh véi sy hién
dién cua vi khuan Acetobacter aceti (Sunday et al.,
2010). Ngoai ra, acid acetic sinh ra tir Acetobacter



Tap chi Khoa hoc Truong Pai hoc Can Tho

aceti con ¢cb tac dung kinh thich ndm men san xuat
ethanol (Liu ef al., 1996).

Két qua xac dinh ndng do acid cho thdy mat sb
vi khudn ban dau ti 1& thuan véi lwong acid thu
duoc, tuy nhién khi mat s6 vi khuan dat 10° va 109
té bao/mL, lugng acid khac biét khong c6 y nghia
thong ké, dat tr 0,18 dén 0,20%w/v. Mat sé nim
men duoc ching cang cao, lugng acid thu duge
cang nhiéu, do nim men cung cap ethanol nhu
ngudn co chit cho vi khudn san xuét acid acetic
(Liu et al., 1996).

Céc két qua phan tich cho thiy khi mat s6 ndm
men va vi khuan dat 10° — 10° té bao/mL ham
lugng ethanol va acid dat cao nhit. Dé tiét kiém
giong ching, mét s6 10° t& bao/mL dugc chon cho
cac thi nghiém tiép theo.

3.3.2 Anh heong cia nong do dwong va pH
ban dau

Két qua xac dinh ham lugng ethanol ¢ Hinh 6
cho thay nong d6 dudng ban diu co anh hudng
nhit dinh dén kha ning 1én men ethanol cia nim
men. Khi ndng d6 dudng ting tir 10 dén 15%, ndng
d0 ethanol ting twong tmg do ndm men c6 nhiéu co
chét cho hoat dong lén men tao ethanol. Tuy nhién,
khi ting nong do dwong lén trén 15%, nong do
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ethanol lai ting khong dang ké, tham chi ¢6 xu
hudng giam & noéng do 25%, co thé do nong do
chat tan cao 1am té bao bi co nguyén sinh, va luong
ethanol sinh ra khi dat gi¢i han nhat dinh di tc ché
hoat déng ciia ndm men (Bui Ai, 2003). Tuong tu,
khoang pH tir 4,5 dén 5,5 cho lugng ethanol twong
duong nhau (6,5 — 6,6%), nhung khi pH tang cao
dén 6,0 lugng ethanol giam dén gi4 tri thip nhat,
trung binh 5,8%, khac biét co ¥ nghia thong ké so
v6i cac nghiém thic con lai. Cac nghién ciru cua
Periyasamy et al. (2009) va Fakruddin (2013) cling
cho thay nam men Saccharomyces c6 kha ning 1én
men ethanol cao trong khoang pH 4,0 — 5.5.

Két qua phan tich ham luong acid cho thiy khi
tang pH va ndng d6 dudng ban dau, lwong acid thu
dugc giam. Gia tri acid cao nhét (trung binh
0,19%) dugc ghi nhan & nong d6 duong 15 —
20°Bx va pH 5,0 — 5,5, khac biét c6 y nghia théng
ké véi cac nghiém thirc con lai. O diéu kién nay,
luong ethanol sinh ra ciing dat gia tri cao nhat,
chimg t6 c6 su twong hd trong sinh truong va phat
trlen giita nAm men va vi khuan. N4dm men cung
cép ethanol cho vi khuén oxi hoa tao thanh acid
acetic, tir d6 kich thich nAm men tiép tuc san xuét
thém ethanol (Yang, 2010).

80 0,25
i 70 E
é 6.0 pH 3 0,20 pH
D 50 45 [ & 4,5
g - 0,15
£ 40 5,0 .g 15,0
L) 0,10
o Bs55 || % @55
T o0 ®
-4 2 26,0 ||| o °% 26,0
oV z
z 0,0 0,00 g iz
10 15 20 25 10 15 20 25
DJ Brix D9 Brix
(a) (b)

Hinh 6: Nong dd ethanol (a) va acid (b) & cac diéu kién pH va dd Brix khac nhau sau 7 ngay 1én men

3.3.3  Anh heong cia nhiét dé va thoi gian Ién men

Két qua phan tich lwong ethanol va acid khi 1én
men & cac nhiét d¢ va thoi gian khac nhau dugc
trinh bay ¢ Hinh 7. Trong 9 ngay 1én men ndng do
ethanol ting lién tuc, va ¢ nhiét do 30°C luong
ethanol ludn dat gid tri cao hon céac nhiét d6 con
lai, trong khi diéu kién 25°C cho luong ethanol
thip nhat. Piéu nay chimg to & nhiét d6 cao va 6n
dinh, téc d6 1én men xay ra nhanh hon. Két qua
nay phu hgp véi nghién cliru cua Torija et al.
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(2003) vé sy anh huong ciia nhiét d6 dén nhiéu
dong Saccharomyces cerevisiae. Sau 9 ngay, nong
dd ethanol tai cac diéu kién nhiét do 30°C, nhiét do
mdi truong xung quanh va 25°C lan luot 1a 7,7%;
7,5% va 6,1%.

Twong ty, luong acid tai didu kién nhiét do on
dinh 30°C ciing dat gia tri cao nhét so véi hai diéu
kién nhiét d6 con lai. N6ng d6 acid tang lién tuc
trong 7 ngay dau, dén ngay thir 9 giam nhe nhung
khac biét khong co y nghia théng ké, riéng nghiém



Tap chi Khoa hoc Truong Pai hoc Can Tho Phén B:
thirc & 25°C luong acid tiép tuc ting trong ngay 9.
Mic acid cao nhét (0,27%) duge ghi nhén tai ngdy
7, nhiét d6 u 30°C. Két qua nay phu hop véi nghién

Nong nghiép, Thuy san va Cong nghé Sinh hoc: 34 (2014): 12-19

ctru cua Ghosh ez al. (2012): nhiét d6 tdi wu cho vi
khuan Acetobacter aceti san xuat acid acetic la
30°C.

90 0,29
g 8,0 =z o
270 Nhiét dé % 025 Nhiét do
=60 (°c) s (°C)
) T 02
g 10 ——25 g | 1 ——25

) 0,21
© 30 30 3 30
© 0,19
20 28-32 ||| 2 / 28-32
510 “© 0,17 1
£ 0o =
“«Q Y 0,15
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Thoi gian (ngay) Thoi gian (ngay)
(a) (b)

Hinh 7: Nong dd ethanol (a) va acid (b) theo thoi gian 1én men & cac nhiét dd khac nhau

4 KET LUAN

Cac mau tra thily sAm trong nghién ctru nay la
san pham 1én men cta nhiéu dong vi khuan acid
acetic va nAm men khéc nhau, cac dong vi sinh nay
rit da dang vé ddc diém hinh thai. Trong do, dong
vi khuén va nim men c6 kha ning 1én men tot nhét
duwoc xac dinh 1a loai Acetobater aceti va
Saccharomyces cerevisiae. Kha nang 1én men cua
hai dong vi sinh nay trong dich tra c6 su twong hd
1an nhau. Djch tra dat néng dd ethanol va acid cao
sau 7 — 9 ngay 1én men ¢ mat sé gidng ching 10°
té bao/mL, nong d6 duong 15°Bx, pH 5,5 va nhiét
do u 30°C.
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