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Tom tit

Tra Kombucha 12 mét loai do uéng 1én men ty nhién duoc tiéu thyu trén toan cau.
Kombucha dugc san xuét bang cdch 1én men tra, duong sucrose ciing vai td hop vi sinh vét
gdm ndm men va vi khuén acetic. Hiéu biét vé& thanh phan vi sinh vét trong Kombucha s&
g6p phan kiém sodt tot hon qud trinh 1én men. Do vay, nghién ctru nay tip trung phan tich
dic diém cua vi khuan acetic chiém uu thé trong tra Kombucha. Céc chiing vi khuén acetic
dugc phan 14p trén moi trudng glucose-ethanol va dugc phén loai dia trén cdc dic diém hinh
thdi, sinh héa va phan tich trinh ty gen 16S rARN. Két qua cho thiy c6 14/20 ching phan
lap thudc nhém vi khuén acetic. Cdc loai vi khuin acetic wu thé duoc xdc dinh la
Komagataeibacter saccharivorans chiém 92.9% va Komagataeibacter rhaeticus chiém
7,1%. Cac chung nay déu c6 kha ning tao biofilm, trong dé cic chung KCBO05, KCB07,
KCB24, KCB28 c6 kha ning tao mang tbt nhat. Hoat tinh khang 5 chiing vi khuan gy bénh
bao gém Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 25923, Samonella
enterica ATCC 13076, Pseudomonas aeruginosa ATCC 27853, Bacillus cereus ATCC
14579 cta céc chung vi khuan acetic phan lap cling duoc xdc dinh Trong d6, s6 lugng ching
vi khuén acetic c6 hoat tinh khéang Escherichia coli ATCC 25922 dat 27,8%, Staphylococcus
aureus ATCC 25923 12 22,2%, Samonella enterica ATCC 13076 1a 33% va cao nhét 1a
Pseudomonas aeruginosa ATCC 27853 dat 50%.

Tir khéa: Vi khudn acetic, kombucha, hoat tinh khdng khudn, biofilm.

1. PAT VAN PE

Trong nhiéu thé ky qua, con nguoi di dya vao qué trinh 1én men dé bao quan thyc
pham va dd udng, dong thoi da dang héa san phdm vdi céc dic tinh cam quan hip dan va
gid tri dinh dudng cao, c6 1¢i cho sttc khoe. Kombucha la mét thirc uéng Ién men tur tra cé
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ngudn gdc tir Trung Qubc cach day khoang 5000 nam [1]. Sau dé, loai thirc uéng nay nhanh
chéng phd bién & Nhat Ban, Nga, cdc nudc Trung Pong va hién tai ching duoc tiéu thu trén
khép thé gidi. Tra Kombucha c6 vi con va acid nhe, tuong ty nhu ruou tdo. Vi cua né cé thé
thay doi tir vi trdi cdy, chua nhe va c6 ga dén gidng nhu gidm tiy thudc vao diéu kién 1én
men. Str dung tra Kombucha thudng xuyén c6 thé mang lai nhiéu loi ich cho strc khoe bao
g6m cdc tac dung chdng oxi héa, khang khuan va bao vé gan [2].

Tra Kombucha thudng duoc 1én men boi nhém vi sinh vat cong sinh gom vi khuan
acetic v nam men v&i nguyén liéu 12 nudc tra dudng & nhiét d6 thudng tir 8-15 ngay trong
diéu kién hiéu khi va tinh [3]. Thanh phan ndm men va vi khuan trong Kombucha c6 thé
khéc nhau déng ké tiy thudc vao gidng khoi dong va cdc diéu kién 1én men. Cac loai nAm
men phd bién nhit bao gdm Saccharomyces, Schizosaccharomyces, Brettanomyces va
Zygosaccharomyces. Nam men phan cét sucrose thanh glucose va fructose va sau d6 chuyén
héa ching thanh ethanol va CO,. Phan 16n vi khuén trong Kombucha 12 cdc vi khuan acetic
nhu Acetobacter, Gluconobacter va Komagataeibacter chuyén héa glucose hodc ethanol
thanh acid acetic [2]. Vi khuan acetic ciing chuyén héa glucose thanh acid gluconic, sau d6
thanh acid glucoronic. Acid glucoronic dugc ghi nhan 1 lién quan dén téc dung bao vé gan
cua Kombucha. Thém vao do, vi khuin acetic cin oxi cho 1én men, sir dung duong lam
ngudn cacbon va ning luong dé tao ra mang sinh hoc chira cellulose. Thanh phan cellulose
trong mang c¢6 duong kinh nho hon, do tinh khiét cao hon, cdu tric chit ché hon so véi
cellulose thyc vat va la nguyén li€u tuyét voi voi nhiéu ung dung trong y hoc, vat liéu nano,
thue pham [4].

Ddi voi céc san phém 1én men ty nhién, qua trinh 1€én men phu thudc hoan toan vao hé
vi sinh vat ban dia. Cac nghién ctru v& hé vi sinh vét lién quan dén qua trinh 1én men dugc
quan tdm dic biét vi n gidp lua chon gidng khai dong tét va diéu khién qud trinh 1én men
dé tao ra san pham véi céc dic tinh mong mudn. Trong nghién ctru nay, chiing t6i tién hanh
phan 1ap, dinh danh cic chung vi khun acetic chiém wu thé trong tra Kombucha, sau d6 xdc
dinh mot s dic diém sinh hoa, hoat tinh khang khuan va kha ning hinh thanh biofilm caa
cac ching phan 1ap duoc. Két qua nghién ctru thu duge gép phan tiép cén, bao ton va khai
thiac sy da dang ctia nhém vi khuan acetic, dinh hudng tng dung trong san xudt tra
Kombucha va cellulose chat lugng cao.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong/vat liéu nghién ciu

M3u men gbc Kombucha c6 thu thap tir cong hoa lién bang Pirc. Mau duoc chuyén vé
Trung tim nghién ctru ngudn gen, Pai hoc Phenikaa va bao quan & 4°C cho dén khi phan
tich.

Cic ching vi khuan kiém dinh duoc sir dung bao gom Escherichia coli ATCC 25922,
Staphylococcus aureus ATCC 25923, Samonella enterica ATCC 13076, Pseudomonas
aeruginosa ATCC 27853, Bacillus cereus ATCC 14579. Cac chung vi khuan kiém dinh
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duoc luu gitt trong glycerol 15% & -80°C tai Trung tdm nghién ctru ngudn gen, Pai hoc
Phenikaa.
2.2. Phwong phap nghién ciru
2.2.1. Phén ldp vi khudn acetic

Phén 1ap vi khuan acetic tir tra Kombucha 1én men duoc thuc hién bang phuong phip
cy trai trén dia thach chira mdi truong glucose-ethanol gdm céc thanh phan: glucose 15 g/L,
ethanol 0,5%, peptone 3 g/L va cao nam men 3 g/L, agar 15 g/L, 0 30°C trong 48 gio [5].
Céc khuén lac dai dién duoc chon loc va lam thuan béng cach céy chuyén lap lai trén moi
truong gluocose - ethanol méi. Cdc ching thuan thiét sau d6 duoc bao quéan 1au dai trong
glycerol 15% & -80°C hodc bao quan & 4°C trén dng thach nghiéng va cdy chuyén hang thing
cho dén khi sir dung.
2.2.2. Xdc dinh ddc diém kiéu hinh ciia cdc ching vi khudn acetic phan lgp

Cic chung vi khuén acetic thuan khiét phéan l4p tir tra Kombucha dugc nhuém Gram
va hinh thdi té bao dugc kiém tra dudi kinh hién vi quang hoc Olympus CX21 (Nhat Ban)
voi vat kinh dau 100X. Su oxi héa ethanol thanh acid acetic va oxi héa qua murc cua ethanol
thanh CO, va nudc boi cic vi khuén acetic dugc x4c dinh bang cich nudi ciy trén moi truong
Carr chira cdc thanh phan gdm cao ndm men 30 g/L, bromocresol green 0,02 g/L, agar 20
g/L, ethanol 2% va i & 30°C trong 5 ngay [5]. Sy thay ddi mau trén dia moi truong Carr
dugc quan sdt va ghi nhan sau mdi 24 gid. Hoat tinh catalase cta ching vi khuan dugc
xdc dinh bang c4ch nho vai giot HO» 1én khuan lac phat trién trén bé mit thach. Néu c6 bot
khi xut hién thi chiing vi khuén c6 catalase dwong tinh, nguoc lai néu khong c6 bot khi xudt
hién thi chung vi khuan c6 catalase 4m tinh.
2.2.3. Phan tich trinh ty gen 16S rARN

DNA tdng s duoc tich chiét bang cich sir dung EZ-10 spin column Genomic DNA
MiniPreps Kit (Biobasic, Canada) theo hudng dan ciia nha san xuat. Tiép theo, gen 16S
rRNA dugc khuéch dai bing PCR st dung cip modi 27F (5-
AGAGTTTGATCCTGGCTCAG-3) va 1492R (5'-GGTTACCTTGTTACGACTT-3’) theo
phuong phdp duoc mé ta boi Yuan va cong su (2013) [6]. Két qua giai trinh t duoc so sanh
v6i ngan hang gen NCBI (http://www.ncbi.nlm.nih.gov) va cay phat sinh chung loai duoc

v& bang phan mém MEGA 7 theo phuong phap Neighbor - Joining, gi tri boostrap voi sd
lap lai (replicate) 1a 1000 lan.
2.2.4. Khdo sdt hoat tinh khdng khudn ciia cdc ching vi khudn acetic

Cic ching vi khuan acetic duoc nudi ciy trén méi truong MRS (Himedia, An Do) ¢
30°C, 24 gid, sau d6 ly tim & 10000 v/p trong 10 phit dé loai bo té bao. Dich nudi ciy sau
ly tim duoc chinh pH dén 6,0 - 6,5 bang NaOH 3N duoc sir dung dé thir hoat tinh khéng
khuan bang phuong phép khuéch tan trén dia thach theo mé ta ctia Yue va cong su nim 2013
[7]. Céc chung vi khuan kiém dinh dugc nudi ciy trong méi trudng LB 16ng (cao nAm men
5 g/L, pepton 10 g/L, NaCl 10 g/L) & 37°C, , lic & 160 vong/phit trong 24 gid. Hit bd sung
50 ul mdi chung kiém dinh vao moi trudng LB thach 1,5% agar da khir tring, dé ngudi dén
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40 - 45°C, tron déu va db ra dia petri. Mdi vi khudn kiém dinh duoc thyc hién trén 1 dia nudi
cay khéc nhau. Sau d6 diing dung cu khoan 13 thach tao cdc giéng duong kinh 5 mm trén céc
dia thach kiém dinh va dich nuéi cfiy sau khi ly tam cua céc vi khuén acetic duoc nhod vao
cic giéng nay. Pia thir hoat tinh duoc gifr & 4°C trong 4 gid, sau d6 1 & 37°C trong 24 gio.
Hoat tinh khang khuan duoc xdc dinh bang duong kinh cua vong khdng khuén trén dia thach.
2.2.5. Xdc dinh kha ndng tao biofilm ciia cdc ching vi khudn acetic

Kha ning tao biofilm cta cdc ching vi khuan acetic duoc xdc dinh theo phuwong phap
cua O’Toole va cong su (1999) [8] va Nguyen va cong su (2020) [9]. Vi khuén acetic nudi
ciy trén mdi truong MRS trong 24 gid dugc pha lodng trong mdi trudng méi dén OD660 =
0,01. Dich pha loang chira té bao (175 uL) duoc ciy vao dia 96 giéng, duoc lam bang
polystyrene (Biologix). Sau 48 gid ¢ ¢ nhiét dd 30°C, dich nudi chira té bao phit du khong
tham gia tao biofilm duoc loai khéi giéng va té bao bam bé mat giéng duoc nhudm véi 175
uL dung dich tim tinh thé 1%, sau d6 rira 5 1an véi nuée. Giéng duoc lam kho ¢ nhiét do
phong trong 2 h. Tim tinh thé bam vio té bao trén giéng duoc hoa tan bang 175 uL dung
dich acetone: ethanol (80 : 20, v/v). Chit nhudém dugc thu tir 4 giéng trong cung mat diéu
kién dugc do mat do quang hoc & 570 nm b?mg mady doc ELISA (Benchmark Plus, Bio-Rad,
Nhat Ban).

3. KET QUA VA THAO LUAN
3.1. Pic diém hinh thai va phan loai ciia cdc chiing vi khuin acetic wvu thé trong tra
Kombucha

Trong nghién ctru ndy, 20 ching vi khuin phén 14p tir trda Kombucha duoc nhudom
Gram va soi dudi kinh hién vi dé x4c dinh hinh thdi té bao. Két qua chi ra trén Bang 1 cho
thiy c6 16/20 ching vi khuin ¢6 Gram 4m va hinh que ngin véi chiéu dai tuong ty nhau
khoang 1 pm, con lai 12 c4c chung Gram duong hinh ciu hodc Gram 4m, hinh que dai. Hinh
1 12 anh khuén lac va té bao cua cdc ching vi khuan phan 1ap duoc.

Trong qud trinh 1én men Kombucha, ndm men thuy phin sucrose thanh glucose va
fructose nhd enzym invertase. NAm men chuyén héa cic loai duong dé tao ra ethanol. Vi
khun acetic oxi héa ethanol thanh acid acetic va cudi ciing thanh CO; va nude [2]. 14/20
chung vi khuén phan 1ap khi nudi cy trén méi truong Carr ¢6 sy thay d6i mau mdi truong
tor mau xanh (mau cua bromocresol green trong mdi trudong Carr) sang mau vang do xay ra
qué trinh 1én men acid acetic. Thém vao do, sy ddo nguoc sang mau xanh sau 120 gio u cua
14 chung nay chimg t6 su oxi héa qui muc cua acid acetic thanh CO, (Bang 1). Két qua xdc
dinh hoat tinh catalase ciing cho thiy, cdc ching vi khuan phén lap c6 catalase dwong tinh
(Bang 1). Duya trén két qua dénh gid kha niang chuyén mau mdi truong Carr két hop véi dic
diém hinh thdi hinh que ngén va gram am 12 nhitng dic diém dic trung cta vi khuan acetic,
14/20 ching vi khuan chidng t6i phan lap duoc c6 thé thudc nhém vi khuén acetic. Anh hinh
thai khudn lac va hinh théi té bao ctiia mot sé ching phan 14p duogc thé hién trén Hinh 1.
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Bing 1. Pdc diém kiéu hinh ciia cdc ching vi khudn phan ldp tir tra Kombucha

Mau méi Mau méi
Tén Hinh thai 6~ 018 frwomg
T . Gram . chuyén tir chuyén Catalase
chiing bao
xanh sang  ngwoc sang
vang xanh

1 KCBOIL.1 - Hinh que ngin - - +
2 KCBO2 - Hinh que ngén + + +
3 KCBO3 - Hinh que ngén + + +
4  KCB04 - Hinh que dai - - +
5 KCBO05 - Hinh que ngan + + +
6 KCBO06 - Hinh que ngan + + +
7  KCBO07 - Hinh que ngin + + +
8 KCBO08 - Hinh que ngan + + +
9 KCBO09 - Hinh que ngin + + +
10 KCBO09.1 - Hinh que ngin + + +
11 KCBI1 - Hinh que ngén - - +
12 KCBI12.1 - Hinh que dai - - +
13 KCB142  + Hinh ciu - - +
14 KCBI15 - Hinh que ngan + + +
15 KCBI16 - Hinh que ngin + + +
16 KCBI182  + Hinh ciu - - +
17 KCB23 - Hinh que ngén + + +
18 KCB24 - Hinh que ngén + + +
19 KCB28 - Hinh que ngin + + +
20 KCB3l - Hinh que ngén + + +

14 ching vi khuén acetic duoc tiép tuc tich ADN tong sd va phén 1ap ciing nhu giai
trinh tw doan gen 16S rARN. Két qua phan tich trinh tr 16S rRNA cta 14 ching vi khuén
duoc thé hién trén cdy phat sinh chung loai Hinh 2. Trong d6, chung KCB07 ¢6 d6 tuong
dong 99,85% véi loai Komagataeibacter rhaeticus DST GLO2 va duoc dinh danh la
Komagataeibacter rhaeticus. Két qua phan tich trinh tu gen 16S rRNA cua céc ching
KCBO02, KCB 03, KCB05, KCB06, KCB08, KCB08, KCB09, KCB09.1, KCB15, KCB16,
KCB23, KCB24, KCB28 va KCB31 cho thidy c6 d6 twong ddng cao véi ching
Komagataeibacter saccharivorans LMG 1582 véi ty 1& twong dong twong ung 13 99,86
99,90%, 99,90%,99,90%,99,88%,99,90%, 99,89%, 99,88%, 99,89%, 99,91%, 99,90% |,
99,90%va 99,91%. Dya trén két qua nay, cic chung KCB02, KCB03, KCB05, KCBO06,
KCB08, KCB09, KCB09.1, KCB15, KCB16, KCB23, KCB24, KCB28, KCB31 déu dugc
dinh danh thudc loai Komagataeibacter saccharivorans.
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Hinh 1. Anh hinh thdi khudn lac va hinh thdi té bao cia cdc ching vi khudn phan ldp
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Hinh 2. Cay phdt sinh chung loai dwa trén so sdanh trinh tw 16S rARN

Két qua phéan tich trinh ty gen thé hé mdi 16S microbiome ciia nhém tic gia
Subbiahdoss va cong su (2022) cho thdy miu Kombucha nghién ciru ¢6 5 nhém vi khuén
bao gém Firmicutes, Cyanobacteria, Spirochaetes, Bacteroidetes va Proteobacteria, trong
d6 959% thudc chi Komagataeibacter [5]. Cac loai chiém uu thé trong chi
Komagataeibacter 1a K. sucrofermentans (49,4%), K. rhaeticus (27,2%) va K. hansenii
(18,8%). Trong nghién ctru ctia chiing t6i, dwa vao giai trinh ty 16S rARN, vi khuan acetic
phéan 1ap duogc déu thudc chi Komagataeibacter, trong d6 K. rhaeticus chiém 7,1 % va K.
saccharivorans chiém 92,9 %. Nhin chung, Komagataeibacter dugc biét dén 1a chi vi khuin
chiém wu thé trong Kombucha va 1a chiing san xuat cellulose rat tot.
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3.2. Hoat tinh khang khuin ciia cic chiing vi khuén acetic

Kha trc ché ciia Kombucha d6i v6i cic vi khuan gdy bénh duoc biét ¢ thé 1a céc
protein phan tir 16n hodc céc chét c6 hoat tinh sinh hoc duoc tong hop trong qud trinh 1én
men nhu acid hitu co (acetic...), cac peptide, bacteriocin va polyphenol...Trong nghién ctru
nay, hoat tinh ddi khang ctia cdc ching vi khuan acetic phan lap tir mau Kombucha véi 5
chung vi khuan gy bénh dugc trinh bay trén Hinh 3. Anh minh hoa dia thir hoat tinh khang
khuén ciia céc chiing vi khuan phén 1ap dugc thé hién trén Hinh 4 va Hinh 5
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E. coli S. aureus S enterica B. cereus
aeruginosa

Chiing vi sinh vat gay bénh
Hinh 3. Ty 1é vi khudn acetic cé hoat tinh khdng 5 ching vi khudn gdy bénh

Hinh 4. Anh minh hoa hoat tinh khdng cdc ching vi khudn gdy bénh ciia cdc ching vi
khudn phan ldp (A: E. coli, B: S. enterica)

Két qua nghién ciru cho thdy, sb lugng chung vi khuan acetic ¢6 hoat tinh khing
Escherichia coli ATCC 25922 dat 27,8%, Staphylococcus aureus ATCC 25923 1a 22,2%,
Samonella enterica ATCC 13076 1a 33% va cao nhét 1a Pseudomonas aeruginosa ATCC
27853 dat 50%. Tuy nhién, trong s6 14 chung vi khuén acetic phan lap duoc, khong c6 chung
nao c6 kha nang khang Bacillus cereus ATCC 14579. Trong nghién clru ciia Tu va cong sy
(2020), mau tra Kombucha cé hoat tinh khang tot v&i ca hai ching vi khuan gy bénh 12 E.
coli K12 va S. aureus ATCC 6538 [10].

Tap chi Kiém nghiém va An toan thuc pham- tap 5, s6 3, 2022



Binh Thi Ngoc Mai, Nguy&n Ha Van, Trén Hau Phong, ... Nguyén Hong Minh

Hinh 5. Anh minh hoa hoat tinh khdng cdc ching vi khudn gdy bénh ciia ching KCB 09.1

3.3. Khi ning tao biofilm ciia cic chiing vi khuén acetic

Trong qué trinh 1én men Kombucha, vi sinh vét sir dung sucrose lam ngudn cacbon
chinh, dich chiét tra cung cép nguén nito va voi su ¢6 mat cua oxi, vi khuén acetic tao ra
acid hitu co, CO2 va mét 16p biofilm trdi ndi chira cellulose. Lop biofilm day dan 1én trong
qud trinh 1én men, thudng hinh thanh nhiéu 16p gidng nhu banh kép. Chirc ning cua 16p
mang nay la bao vé cic vi sinh vét trong Kombucha chéng lai cédc sinh vét tap nhiém va
thanh phan cellulose trong mang c¢6 thé duoc thu hdi véi nhiéu tmg dung trong y sinh va
thuc phém [4]. Kha ndng hinh thanh biofilm cua cac chung vi khuén acetic phéan 1ap dugc
duoc trinh bay trong Hinh 6. Nhu vay, KCB05, KCB07, KCB24, KCB28 thudc nhém cac
ching c¢6 kha ning tao biofilm t6t nhat véi chi s6 A570 nam trong khoang tir 0,33 - 0,38,
tiép theo la cdc chung KCB02, KCB03, KCB15, KCB16, KCB31 vdi chi $6 A570 ndm trong
khoang 0,27 - 0,3 va thip nhét 1a cdc ching KCB06, KCB08, KCB09, KCB09.1, KCB23
v6i chi s6 A570 nam trong khoang 0,22 - 0,24

04r

BT

Chi sé biofilm [Ag]

Hinh 6. Kha ndng tao biofilm cdc ching vi khudn acetic phan ldp tir tra Kombucha
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Phéan 1&p va xdc dinh ddc tinh clia cdc vi khudn acetic trong trd Kombucha

4. KET LUAN

Vi khuén acetic chiém wu thé phéan l4p tir tra Kombucha duoc xdc dinh thudc chi
Komagataeibacter, trong d6 loai K. saccharivorans chiém da sb, con lai thudc lodi K.
rhaeticus. Céc chung vi khuan acetic déu c6 kha ning tao biofilm. Thém vao d6, 50% cic
chung c6 kha nang khang Pseudomonas aeruginosa ATCC 27853 va ty 1€ c4dc chung vi
khuan acetic khang Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 25923,
Samonella enterica ATCC 14579 dao dong tir 20 - 30%. Cc hiéu biét vé thanh phan vi sinh
trong Kombucha c6 thé gitip xdy dung chién lugc dé kiém soét tot hon qud trinh 1én men
cling nhu dam bao sy an toan, duy tri chat lugng va kéo dai thoi han st dung cia tra
Kombucha.
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Abstract

Kombucha beverage is a traditional and popular natural fermented beverage consumed
across the globe. Kombucha beverage is produced by fermenting sweetened black tea,
sucrose with consortium of acetic acid bacteria and yeasts. It is important to understand the
microbial composition in Kombucha to facilitate better control of the fermentation process.
Therefore, this study characterized the dominant acetic acid bacteria in Kombucha sample.
Acetic acid bacteria isolated from the Kombucha using glucose-ethanol medium. Based on
morphological, biochemical characterization, and 16S rRNA gene, 14 isolated strains belong
to 2 species and were identified as Komagataeibacter saccharivorans and Komagataeibacter
rhaeticus. These strains showed good biofilm forming abilities. Furthermore, the
antimicrobial activity against five pathogenic bacteria including Escherichia coli ATCC
25922, Staphylococcus aureus ATCC 25923, Samonella enterica ATCC 13076,
Pseudomonas aeruginosa ATCC 27853, Bacillus cereus ATCC 14579 of isolated acetic acid
bacteria strains was also determined.

Keywords: Acetic acid bacteria, Kombucha, antimicrobial activity, biofilm
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