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TOM TAT

Nghién ctru duoc thyc hién vai muc dich phan 1ap va xac dinh kha nang sinh acid cua mdt
s6 ching vi khuan acetic va lactic c6 trong Kombucha, tir d6 chon loc chung vi khuan
thich hop cho 1én men Kombucha. Tir 5 mau tra Kombucha da phan 1ap duoc 22 chiing vi
khuén trén méi truong YPGD va 7 chung vi khuan trén moi truong MRS, Két qua kiém
tra dac diém hinh thai va sinh hoa cho thiy 11 chung vi khuan phan lap trén YPGD c6 su
tuong dong véi vi khudn acetic, trong d6 chung A2-5 c¢6 kha ning sinh acid cao nhét &
24, 30 va 36 gid nudi cdy. Bay chung vi khuan phan 1ap trén MRS c6 dic diém khéc véi
cac loai vi khudn lactic c6 loi. Két qua giai trinh ty va kiém tra do twong dong vung gen
16S rRNA ciia chung A2-5 cho thidy mirc twong dong 100% véi ching vi khuan acetic
Komagataeibacter saccharivorans.

Tir khoa: Kombucha, vi khudn acetic, vi khudn lactic

ABSTRACT

This study aimed to isolate and evaluate the acid-producing abilities of acetic and lactic
acid bacteria strains from Kombucha for selecting strains suitable for fermentation.
From 5 Kombucha samples, 22 strains were isolated on the YPGD medium and 7
strains on the MRS medium. Morphological and biochemical analysis indicated that 11
YPGD-isolated strains were similar to acetic acid bacteria, with strain A2-5 showing
the highest acid production at 24, 30, and 36 hours. The strains isolated on the MRS
medium displayed characteristics that differed from beneficial lactic acid bacteria. 16S
rRNA gene sequence analysis showed that strain A2-5 is 100% identical to the acetic acid
bacterium Komagataeibacter saccharivorans.

Keywords: Acetic acid bacteria, lactic acid bacteria, Kombucha
1. GIOI THIEU

Kombucha 12 mét loai d6 udng 1én men
duogc lam tr nude tra va dudong, da duoc
st dung hang thé ky ¢ nhiéu nudc trén theé

cho sirc khoe nhu khang khuan, chéng oxy
hoa, chong ung thu, chdng tiéu duong, diéu
tri loét da day va cholesterol cao [1]. Qua
trinh 1én men tra Kombucha duoc coi la

gidi nhu mot loai d udng bo dudng. Trong
nhiing ndm gan day, Kombucha ngay cang
dugc cht ¥y nho c6 nhiéu tdc dung co loi

mot qua trinh Ién men ty nhién va cé thé
thuc hién bang cach st dung mot luong
nhat dinh cia mé u Kombucha trudc do
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dé 1én men. Nhiéu nghién ctru trudc day
cho thdy nhom vi sinh vat quan trong nhat
trong 1én men Kombucha 1 vi khuan acetic
va nim men, ngoai ra con c6 mot sd loai vi
khuén lactic ciing tham gia vao qua trinh
1én men [1, 2].

Hién nay, tra Kombucha thuong duoc
1én men thu cong theo quy mo hd gia dinh,
kho dam bao su 6n dinh vé chat luong san
pham do ngudn gidng khong 6n dinh va
nguy co tap nhiém céc vi sinh vat cé hai,
tiém 4n nhiéu rui ro cho sirc khoe ngudi
dung [3]. Viéc nghién ciru sau hon vé thanh
phan vi sinh vat trong tra Kombucha s& gitup
chu dong lya chon cac chung vi sinh vat co
loi cho qua trinh 1én men, ning cao chit
lugng san phém va tao diéu kién thuén loi
cho viéc san xuit & quy md cong nghiép.
Nghién ctru nay dugc thue hién nham phan
1ap va xac dinh ddc tinh ctia mot $6 ching
vi khuén acetic va vi khuén lactic co trong
tra Kombucha, tr d6 chon lya chung vi
khuan thich hop cho qué trinh 1én men tra
Kombucha.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat li¢u

Nim mau tra Kombucha duoc mua
trén san thuong mai dién tr Shopee bao
gom Jun Kombucha, Elyo Kombucha,
Nana Kombucha, Thém Chut Ngo va
Gianhangcuanhu.

2.2. Phwong phap nghién ciru

2.2.1. Phén lap cac ching vi khuan
¢6 trong tra Kombucha

Céc ching vi khudn cé trong tra
Kombucha dugc phan lap bang phuong
phap cdy trai trén dia thach c6 chua
moéi truong YPGD (yeast extract 0,5%;
glucose 0,5%; glycerol 0,5%; peptone
0,5%; ethanol 4%; agar 2%) dé¢ phan lap
vi khuan acetic va méi truong MRS (yeast
extract 0,5%; HM extract 1%; glucose 2%;
peptone 1%; CH,COONa 0,5%; C.H N.O
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0,2%; K,HPO, 0,01%; MgSO, 0,005%;
MnSO, 0 02%, tween 80 0,1%; agar 2%)
dé phan 1ap vi khuan lactic [4]. Glong tra
dugc pha lodng dén 107 véi nude cat vo
trung. Hat 100uL dich pha loang cho vao
dia thach moi truong va ding que cay trai
dan déu dung dich 1én bé mat moi truong
va dé khé tu nhién, sau d6 u cac dia thach &
30°C trong 36 gid va tién hanh quan sat cac
khuén lac xuét hién trén dia thach.

2.2.2. Khio sat mdt s6 diic tinh hinh
thai va sinh hoa

Xac dinh kha ning phéan giai CaCO,

St dung que cdy dé 1ay khuén lac xuét
hién trén dia thach phan lap va ciy chuyén
trén dia thach chira moi truong YPGD hoac
MRS ¢6 bd sung CaCoO, 0,5%, sau do dem
u ¢ 30°C trong 36 gio de quan sat su xuat
hién ciia vong Halo. Céc khuan lac c6 vong
Halo duoc tiép tuc ciy chuyén nhiéu lan
dén khi khuan lac dat do thudn nhét.

Quan sat hinh thai khuén lac

Céc chung vi khuan da phan 1ap duoc
cdy ria trén dia thach chira moi truong
YPGD hodac MRS vau ¢ 30°C trong 36 gio
va quan sat cac dac diém hinh thai bao gdm
mau sic, bé mit, hinh dang cua khuén lac.

Quan sat hinh thai té bao trén ban
nhu¢m Gram

Nhuom Gram duogc thuc hién bﬁng
cach sur dung bd kit nhuém Gram kém theo
huéng dan sir dung di kém (cong ty Nam
Khoa, Viét Nam) nham xac dinh vi khudn
Gram (-), V1 khuan Gram (+) va quan sat
hinh thai t& bao vi khuan. Trong do, vi
khuan acetic 1a Gram (-), vi khuan lactic 1a
Gram (+)

Xac dinh hoat tinh oxidase

Dé xac dinh hoat tinh oxidase cua cac
ching phan lap, dung que cdy lay khuan
lac ciia vi khuan phét 1én dia gidy sinh

hoa oxidase thuong mai (Cong ty TNHH
Dich Vu Thuong Mai Nam Khoa) va dé
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yén trong 15 gidy. Néu vét phet khuén lac
chuyén ssang mau tim thi cho két qua duong
tinh, néu vét phét khuan lac khong thay
xut hién mau tim thi cho két qua 4m tinh.

Xac dinh hoat tinh catalase

Dung que cay liy khuan lac vi khuan
phét 1én mat lam kinh sau do sir dung thude
thtr H,0, 30% nho 1én bé mat khuén lac
cua vi khuan Quan sat sy Xuat hién bot khi
bang mit thudng. Néu co xuat hién bot khi
thi két qua duong tinh, ngugc lai khong co
bot khi 1a phan g catalase am tinh.

2.2.3. Khao sat kha nang lén men acid

Céc chung vi khudn phan lap dugc ting
sinh trong méi trudng YPGD long, nudi lic
v6i te do 200 vong/phut. Sir dung phuong
phéap do d6 duc trén may quang phd UV-
Vis ¢ buoc song 600nm dé xac dinh mat do
vi khuén trong dich tang sinh nham dat mat
d6 10® té bao/mL. Sau d6, dich tang sinh vi
khudn dugc cdy vao méi truong 1ong véi ty
1¢ gidng 10% (v/v). Tién hanh nuéi lic voi
tdc do 200 vong/phut va do lugng acid sinh
ra & cac thoi diém 24, 30 va 36 gio.

Luong acid sinh ra trong dich nudi
cdy duoc xac dinh theo phuong phéap
chuan do Therner [5]. Dich nudi cdy duoc
dem di ly tam ¢ toc d6 13000 vong/phut
trong 5 phat sau d6 thu phan dich ndi. Ly
10mL dich nudi cdy di ly tim cho vao éng
nghiém, thém vao 20mL nudc cit va 1-2
giot phenolphthalein (néng d6 1% trong
con 90°). Chuan d6 bang dung dich NaOH
0,1N dén khi xuat hién mau hong nhat bén
trong 30 gidy thi dimg lai. Ghi nhan thé
tich NaOH da dung dé chuan do.

Cong thuc tinh do acid:

m=k x 1000 x v

Trong d6: k: S6 gram acid /mL NaOH
=0,006; k__. =0,009)

( acetic > Tactic
m: Ham lugng acid (mg/mL)

V: Thé tich NaOH 0,1N dung dé chuan
d6 (mL)
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2.2.4. Pinh danh chiing vi khuin

Chung vi khuan c6 kha nang sinh acid
cao duoc dinh danh bang k¥ thuat sinh hoc
phan tir thong qua ky thuat khuéch dai va
giai trinh ty gen 16S rRNA.

Ly trich DNA vi khuan: Ching vi
khuan dugc nudi lic trong méi trudng
long véi tbe @6 100 vong/phat, ¢ nhiét do
phong trong 36 gio. Sau do, tién hanh ly
trich DNA vi khuan theo phuong phap cta
Tran Nhan Diing (2011) ¢6 hiéu chinh [6].
Hut 2mL dich ting sinh vi khuan cho vao
dng Eppendorf 2,2mL va ly tam 13000
vong/phut trong thoi gian 5 phut. Loai bo
phan dich ndi, cho vao 200uL dung dich
lysis buffer (Tris-HCI 1M, EDTA 0,5mM,
NaCl 5M, SDS 0,1%, pH = 8,0) va 1 vién
bi sit vao dng sau d6 lic manh bang may
lac. Tiép tuc cho vao 6ng eppendorf thém
800uL lysis buffer, u ¢ nhiét d§ phong trong
10 phat. Ly tdm 13000 vong/phtt trong
thoi gian 5 phit, 1dy khoang 700uL dung
dich chuyén sang 6ng eppendorf méi. Cho
lugng tuong duong ethanol 95% va ly tam
13000 vong/phut trong thoi gian 5 phut, bo
phan dich ndi va & & nhiét 46 phong trong
10 phat. Rua két tia bang 500puL ethanol
70%, ly tam 13000 vong/phut trong thoi
gian 5 phuat, bo phan dich ndi. Sdy kho
trong 10 phat & nhiét d0 phong. Hoa tan
DNA trong 100uL BiH,O (nudc cat 2 lan).
DNA vi khuan sau khi trich xong s€ duoc
do Optical Density (OD) ¢ budc song 260
va 280nm dé xac dinh do tinh khiét va néng
do ctia DNA ly trich.

DNA sau khi ly trich dugc khuéch dai
vung 16S rRNA thong qua phan tmg PCR
boi cip mdi 27F va 1492R theo Baker va
cong sy (2003) [7]. Trinh tu moi xudila 27F:
5’-AGAGTTTGATCCTGGCTCAG-3".
Trinh tr modi nguoc 1492R  la:
5’-GGTTACCTTGTTACGACTT-3".
Thanh phan ciia mot phan tmg PCR voi

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG 9 5




\/LUTE Joupnal ol( Science

tong thé tich 20uL nhu sau: 10uL Mytaq
Mix, 0,25uL moi xudi (10uM), 0,25uL
moi nguge (10uM), 7,5uL BiH,O va 2uL
DNA tinh sach. Phan ung PCR gom 35
chu ky, mdi chu ky gdm 3 budc chinh nhu
sau: bude 1 1a giai doan bién tinh (nhi¢t
do 95°C trong thoi gian 40 giady); budc 2
1a giai doan gin mdi (nhiét do 55°C trong
thoi gian 30 gidy); budce 3 1a giai doan kéo
dai (nhiét do 72°C trong thoi gian 45 giay),
sau do la giai doan nhiét do 72°C dugc thuc
hién trong 10 phut. San pham PCR sau khi
khuéch dai duoc dién di trén gel agarose
1,5%; chup hinh bang may chup hinh gel
Analytik-Jena va dugc guri giai trinh tu
& cong ty Macrogen (Han Qudc). Sau do
trinh tu duoc kiém tra do twong dong bang
cong cu BLAST trén ngan hang gen NCBI
dé x4c dinh loai vi khuan.

2.2.5. Phuwong phap xir 1y s6 liéu
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Tét ca thi nghiém duoc thuc hién 3 lan
dé 1ay s lidu phan tich théng ké. Cac gia
tri trung binh duoc xir Iy trén phan mém
Excel, phan tich phuong sai mot nhan té
ANOVA va so sanh céc gid tri trung binh
bang phuong phap LSD véi mirc y nghia 5%
trén phan mém thong ké STATGRAPHICS
Centurion XV, SPSS 20.

2.3. Két qua va thio luin

2.3.1. Két qua phan lap va xac dinh
mot s6 diic diém hinh thai va sinh hoa

T 5 miu giéng tra Kombucha, di
phan 1ap dugc duge 22 ching vi khuén trén
mdi truong YPDA va 7 ching vi khuan
trén moi truong MRS. Trong d6, gidng tra
ctia Jun Kombucha khong ghi nhan sy xuét
hién cua vi khudn trén méi trudng MRS, 4
gidng tra con lai déu co sy xuat hién cua vi
khudn trén ca hai loai méi tredng phan 1ap
(Bang 1, 2).

Bing 1. Mét s6 diic diém hinh thdi va sinh héa ciia vi khudn phén lgp trén YPGD

Nguon | Ky Hinh thai Pic diém té | Vong .
phén lap | hi¢u khuén lac bao Halo Gram| Oxidase Catalase
Al-1|Tron, cing bong, mau trang duc| Hinh bau duc | + - - +
Jun A1-3 | Tron, cdng bong, mau sira nhat | Hinh bauduc | + - - +
Kombucha N
Tron, cang bong, TR
- ; + - - +
Al mau trang duc, kich thudc nho Hinh béu dyc
A2-1|Tron, cang bong, mau vang duc| Hinh bauduc | + - - +
A2-2 |Tron, cang bong, mau vang nhat| Hinh bau duc | + - - +
Tron, cang bong, 1A
- . + - - +
A4 mau trang duc, kich thude nho Hinh bau dyc
Elyo |aps| ~TOmCANEOONZMAL e ph g | e | L] +
Kombucha mau vang nhat '
Tron, cang bon Finh bau duc,
A32| QO EABOONS opoge3tébaol + | - . +
mau trang duc tam hoi vang L
ndi vdi nhau
A3s| | Tomcangbong, fyppesige | o+ | - | - +
mau trang duc tdm hoi vang
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A4-1|Tron, cang bong, mau vang nhat

Hinh bau duc | + - - +

Thém Chut | A4-3

Tron, cdng bong, mau vang duc

Hinh bau duc | + - . -

Ngo

A>3 kich thudc nho

Tron, cdng bong, mau trang duc

Hinh bau duc | + - - +

Ghi chi: (+) Dwong tinh, (-) Am tinh

Két qua trén Bang 1 cho thdy cac
ching vi khuan phéan 1ap dugc trén moi
truong YPGD déu c6 khuan lac hinh tron,
cang bong va té bao hinh bau dyc. Mau
sic ctia khuan lac ¢6 ba mau chinh 1a tring
duc, Vang nhat, Vang duc va mot vai chung
vi khuan ¢ khuan lac mau trang duc, tim
vang. Cac chung phan lap nay c6 dic diém
hinh thai twong ty véi mo ta vé vi khuan
acetic trong nghién ctru cia Nguyén Thi
Phuong va cong sy (2018) [4]. Tat ca 22
ching phan lap trén moi trudng YPGD déu
c6 kha nang tao vong phan g1a1 CaCo,,
trong d6 c6 10 ching 1a vi khuan Gram
dwong, 12 chung 13 vi khuan Gram am. Két
qua xac dinh hoat tinh oxidase va catalase
cho thiy c6 20 chung am tinh v&i oxidase
va 20 chung cho két qua duong tinh vai
catalase. Hau hét cic vi khuan acetic
mg dung trong coéng nghé thuc pham la
vi khudn Gram am, oxidase am tinh va
catalase duong tinh [8]. Do do, trong 22
ching vi khuan phan 1ap trén moi truong
YPGD, 12 chiing c6 cac dic diém hinh thai
va sinh hoa phu hop vé6i vi khudn acetic
duogc lya chon dé tién hanh cac thi nghiém

tiép theo, bao gém cac chung Al-1, A1-3,
Al-5,A2-1,A2-2, A2-4, A2-5, A3-2, A3-5,
A4-1, A4-3, AS5-3.

Céac chung vi khuan phan lap dugc
trén moi truong MRS déu co khuan lac
hinh tron, cang bong, mau tring duc hodc
vang nhat dén vang duc, té bao co dang
hinh cau hoidc bau duc va tao ra vong Halo
trén moi tru:ong ¢6 bd sung CaCO,. Trong
7 chung vi khuan c6 4 chung Gram duong
va 3 chang Gram am. Tét ca cac ching vi
khuén phén 1ap dugc trén moi truong MRS
déu co oxidase 4m tinh va catalase duong
tinh (Bang 2). Phan 16n cac chung vi khuan
lactic c6 loi, sir dung trong thuc phém déu
1a vi khuan Gram duong, catalase am tinh
[9]. Theo nghién curu cia Kaban va Kaya
(2008), trong 123 chung vi khuan lactic
phan 1ap c6 catalase duong tinh co6 toi 122
ching thudce chi Staphylococcus, day 1a chi
vi khuén chira nhiéu loai c6 kha ning gay
bénh cho nguoi va dong vat [10, 11]. Vi
vay, cac ching vi khuan phan 1ap trén moi
truong MRS trong nghién ctru nay khong
dugc chon lya dé tién hanh cac thi nghiém
tiép theo.

Bing 2. Mt s6 dic diém hinh thdi va sinh héa ciia vi khudn phén lip trén MRS

N?“"{‘ Ki hiéu Mb ta khuén lac Daf d‘l ¢m | Vong Gram|Oxidase|Catalase
phan lap ) ’ té bao Halo
Elyo Kombucha | L2-1 Tr0{1, ca‘ng béng, Hinh cau + - - +
mau vang duc
L3-1 Tro‘n, ca}ng bong, Hml‘l cau, . N ) N
mau vang nhat tao thanh cdp
Nana Kombucha
L3-2 Iron, 0t mo, Hinhbduduc | + | - | - -
mau vang duc
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L4-1 Tm?l’ cane bong, Hinh cau + - - +
mau trang dyc
Thém Chut Ngo —
L4 ron, cdng bong, Hinh chu . . _ )
mau vang nhat
L5-1 Tm?’ can bong, Hinh cau + |+ - +
mau trang duc
Gianhangcuanhu I ‘
ron, cang bong, mau | .
- ; . . _ .
L3-2 trdng duc, kich thudc nho Hinh bau dyc

Ghi chi: (+) Dwong tinh, (-) Am tinh

2.3.2. Két qua khao sat kha niing
sinh acid ciia cac chiing vi khuin phin
lap

Két qua khao sat kha nang sinh acid
cta vi khudn dugc trinh bay trong Bang 3.
Nhin chung, ham lugng acid tdng lén khi
kéo dai thoi gian nudi cdy. O thoi diém 24
gi0, 3 chung vi khuan A1-3, A2-5 va A4-1
c6 ham luong acid trong dich nudi cdy cao
nhat, dat cac gia tri lan luot 1a 11,0; 11,4
va 11,4mg/mL. Hai chung vi khuan A1-5
va A4-3 c6 ham lugng acid sinh ra trong
24 gio thap nhét (7,2mg/mL). Sau 30 gio
nudi céy, cac ching Al-1, A2-2, A2-5 ¢

ham luong acid cao nhét, 1an luot 1a 11,6;
12,0 va 12,4mg/mL. Trong khi do, ching
vi khudn cho ham luong acid thdp nhét 1a
A4-3 (8,6mg/mL). Két qua do ham lugng
acid ¢ thoi diém 36 gid cho thy hai chung
A2-5 va A3-5 cho ham lugng acid cao
nhit, lan luot 1a 13,0mg/mL va 12,8mg/
mL; dong thoi ching vi khudn A4-1 cho
ham lugng acid thip nhat (10,0mg/mL).
Nhu véy, trong 12 chung vi khuan phan
1ap, ching A2-5 ¢6 ham luong acid sinh ra
cao nhat & ca 3 thoi diém 24, 30 va 36 gio
nuoi céy nén duoc lya chon dé tién hanh
dinh danh vi sinh vat.

Bing 3. Ham lwong acid trong dich nuéi cdy ciia cdc chiing vi khuin

Ham lwgng acid tinh theo acid acetic (mg/mL)

Chiing vi khuén — — —
24 givo 30 gio 36 gio
Al-1 9,4> + 0,35 11,64+ 0,92 11,0 + 0,69
Al1-3 11,0°+ 0,35 10,6 + 0,92 10,6 + 0,35
Al-5 7,2¢+0,6 9,8 + 1,25 10,8 + 0,6
A2-1 8,6™ + 0,35 10,0 + 0,35 11,4+ 0,6
A2-2 9,0% + 0,6 12,00 £2,16 12,2 + 1,93
A2-4 8,8% + 0,35 10,2:% + 1,03 11,0 + 0,35
A2-5 11,4°+ 0,6 12,4* + 0,92 12,8+ 0,92
A3-5 8,4% + 0,6 10,82 + 1,2 13,00 + 1,25
A4-1 11,4*°+ 0,6 10,2t + 1,8 10,0° + 0,35
A4-3 7,2¢+0,6 8,6°+ 0,35 10,8 + 0,6
A5-3 8,6™ + 0,35 9,8% 4 0,35 11,62 + 0,35
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Ghi cha: Két qua duoc trinh bay dwoi dang gid tri trung binh + do léch chudn. Cdc
chir cdi khdc nhau trong cung mot cot thé hién su khdc biét co y nghia thong ké qua
kiém dinh LSD & mirc y nghia 5%

2.3.3. Két qua dinh danh chiing vi
khuin

Chung vi khuan acetic A2-5 phan lap
tr mau tra Kombucha cua Elyo Kombucha
dugc tién hanh ly trich dé thu nhan DNA.
Mau DNA vi khuén sau khi ly trich duoc
khuéch dai ving 16S rRNA thong qua phan
mg PCR. Két qua cho thiy san pham thu
duoc co chat luong tdt vai mot band rd duy
nhat va c6 kich thudc khoang 1200- 1300bp
s0 voi thang DNA chuan khi dién di trén gel

1200bp ———>

argarose 1,5% (Hinh 1). Sau khi gidi trinh
ty, ving 16S rRNA cia chung vi khuan
acetic dugc kiém tra do tuong dong bang
cong cu BLAST trén ngan hang gen NCBI
(Hinh 2). Két qua cho thiy trinh ty ving
gen 16S rRNA cua ching vi khuan A2-5
c6 muc twong dong 100% véi vi khudn
Komagataeibacter saccharivorans, day la
loai vi khuan acetic chiém wu thé trong hé
cong sinh vi sinh vat cia Kombucha trong
cac nghién ciu trude day [12].

- -

Hinh 1. San phdm PCR dién di trén gel argarose 1,5%
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Komaga...NA 265959 1424 7124 100% 00 100.00% 3105849 CP036404.1
Komaga...NA 265959 1424 7124 100% 0.0 100.00% 3192540 CP023036.1
Komaga...NA 28448 1424 1424 100% 0.0 100.00% 1357 MH511551.1
Komaga...NA 28448 1424 1424 100% 00 100.00% 1355 MH447173.1
Komaga...NA 1965312 1424 1424 100% 0.0 100.00% 1349  MH443376.1

Hinh 2. Két qud so sdnh dé tuong déng cta trinh tu'viing 16S rRNA ctia ching vi khudn A2-5
trén ngdn hang NCBI

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG
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3. KET LUAN duogc ching vi khuan A2-5 ¢6 ham lugng

Nghién ctru d4 phan 1ap dugc 12 chung ~ acid 1a 12,4mg/mL sau 30 gio' nudi cﬁ,y.
vi khuén c6 ddc diém hinh thai va sinh So sanh trinh tyr gen 16S rRNA cho thay
hoa phtt hop v6i vi khudn acetic trén moi  chung vi khuan A2-5 dugc phan lap tir
truong YPGD tir 5 miu tra Kombucha. mau tra Kombucha cua Elyo Kombucha c6
Qua khdo sat vé cac dic diém hinh thai, muc tuong dong 100% voi chung vi khuan
sinh hoa va kha ning sinh acid da lwa chon ~ acetic Komagataeibacter saccharivorans.
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