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This study aims to select symbiotic microorganisms capable of
fermenting sweet tea. From isolated microorganisms, QS1, QS6, and
QS7 strains exhibited the best sugar fermentation capability. QA1, QA4,
and QAS5 strains grew and reduced pH the fastest in culture medium
containing a high alcohol concentration. QL2, QL3, and QL5 strains
grew and reduced pH the fastest in culture medium. Symbiotic
microorganisms consisting of 3 strains belonging to the three above-
mentioned groups were created randomly to ferment sweet tea. The
results showed that the microorganisms consisting of QS7+QA1+QL3
had the fastest ability to reduce pH and Brix in sweet tea, and the
fermented tea water had the highest microbial density even when the pH
in the tea water was very low. Strain QS7 was identified as belonging to
Sacharomyces cerevisiae, strain QA1 belonging to Komagataeibacter
xylinus and strain QL3 belonging to Lactobacillus acidophilus. These
strains were stored for developing a starter culture to be easy for
fermentation of Kombucha.
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Nghién ctru nay nham tuyén chon hé vi sinh vat gom ndm men, vi khuan
acetic va vi khuan lactic c¢6 kha ning cong sinh 1én men tra kombucha.
Twr cac chung vi sinh vat phan 1dp dugc, xac dinh chung QS1, QS6 va
QS7 c6 kha nang 1én men duong tot nhét; ching QA1, QA4 va QA5 ¢6
kha nang sinh truéng va lam giam pH nhanh nhat trong méi truong chira
ndng d6 ethanol cao; chung QL2, QL3 va QLS5 c6 kha ning sinh trudng
va lam giam pH méi truong nhanh nhat. Hé vi sinh vét ngéu nhién dugc
tao gf”)m ba chung thudc ba nhém vi sinh vat ké trén dé thuc hién 1én men
nude tra duong. Két qua cho thiy hé vi sinh vat gdm QS7+QA1+QL3
c6 kha nang lam giam pH, gidm d0 Brix trong nudc tra dudng nhanh
nhit, ddng thoi nudc tra 1én men c6 mat do vi sinh vt cao nhét ngay ca
khi pH trong nudc tra giam rat thdp. Chung QS7 dugc xac dinh thude
loai Sacharomyces cerevisiae, ching QA1 thudc loai Komagataeibacter
xylinus va ching QL3 thudc loai Lactobacillus acidophilus. Cac chung
nay duogc luu trir dé phat trién ngudn gidng khai dong d& dang cho viée
1én men tra kombucha.
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1. Gidi thiéu

Tra 1én men (kombucha) la mét loai dd uéng dugc 1én men boi hé vi sinh vat cong sinh gém
nam men va vi khuan [1]. Trong y hoc ¢6 truyén Trung Qudc, tra kombucha con duoc goi 1a “Tra
bat tir” hay “Thudc truong sinh”” [2]. Trong thirc udng nay chira phd bién cac loai acid hitu co gom
acid gluconic, glucuronic, lactic, acetic, malic, tartaric, malonic, citric, oxalic; chira ethanol; acid
amin tan trong nudc; vitamin; mot so enzyme thuy phan; polyphenol; chat chéng oxy hoa khac va
cac vi sinh vat c6 loi [3], [4]. MOt ) nghién ctru khoa hoc da chirng minh lgi ich vé sttc khde cta
tra 1én men nhu: Lam giam cholesterol, tranh xo vita dong mach, giam huyét ap, giai doc gan ciing
nhu thanh loc dgc tb trong co thé [5]. Acid glucuronic ¢6 trong tra 1én men c6 tac dung gitip gan
thai doc t6, hd tro bai tiét, hd tro hé mién dich giup ting cudng stic khoe, dic biét giam nong do
acid uric trong méu gitip diéu tri bénh Gout [6].

Bi quyét thanh cong 1én men kombucha 1 nho vao cac chung vi sinh vat gdm nam men va vi
khuén cong sinh véi nhau [7]. Trong qué trinh lén men, hé vi sinh vat s& hinh thanh nén mang
cellulose dugc goi 1a mang SCOBY (Symbiotic Culture of Bacteria and Yeast) [8]. HE vi sinh vat
trong tra 1én men rat da dang, co thé ké dén cac ching vi khuan sinh acid acetic nhu: Acetobacter
xylinum (goi 1a Komagataeibacter xylinus), Acetobacter pasteurianus, Glucobacter oxygendans,
Gluconobacter potus, Komagaeibacter kombuchae, Gluconacetobacter sacchari; mot s0 loai nAm
men phd bién nhu: Saccharomyces cerevisiae, Saccharomycodes ludwigii, Zygosaccharomyces
rouxii, Schizosaccharomyces pombe... [9]; cac chung vi khuan lactic thudc chi Lactobacillus,
Pediococcus,... cting gop phan lam da dang s6 lugng cac ching vi sinh ¢6 trong tra 1én men [10].

N4m men chuyen hoa dudng trong nude tra duong thanh ethanol va CO»; vi khuén acid acetic
oxy hoéa ethanol thanh acid acetic. Ngoai ra con sy tham gia ctia vi khuan lactic tao nén huong vi
doc ddo va mang lai loi ich cho suc khde thong qua viéc 1én men tao nén acid lactic hodc nhiéu
acid hitu co khac. Sy hién dién cia vi khuan lactic trong qué trinh 1én men kombucha lam ting
cuong san sinh acid D-saccharic 1,4 lactone (DSL) va acid glucuronic [11]. DSL ¢6 déc tinh giai
doc va co thé 1a mot yéu té quan trong gop phan vao hoat dong bao vé gan ciia kombucha [12].

San xuit kombucha c6 thé sir dung dich tra moéi (Kombucha start culture/Kombucha primer) va
mang SCOBY [13]. Tuy nhién, trong cong ngh¢ 1én men, viéc tim kiém cac ching giéng vi sinh
vat 1am ngudn gidng khéi dong nham 1én men thu nhén san pham 6n dinh 1a thao tac rat quan trong
hudng t61 ap dung trong quy mo san xut 16n. Vi vay, trong nghién ciru nay, h¢ vi sinh vét cong
sinh gdm ndm men, vi khuén acetic va vi khuan lactic dugc nghién ctru tuyén chon nham cho muc
dich tao ngudn gidng khoi dong cho 1én men tra kombucha.

2. Vit liéu va phuong phap nghién ctiru
2.1. Vit liéu
Nguon mau phén lap vi sinh: Nudc tra 1én men (kombucha) thu thap tir ho gia dinh ¢ Ha Noi.
Moai truong nudi cay vi sinh: M61 truong Hansen cho phén lap va nui cay nam men; moi trudng
YPG (Yeast extract — Peptone — Glucose) cho phan 1ap va nudi cdy vi khuén acid acetic (d¢ phan
lap b6 sung 0,5% CaCOs); moi truong MRS (De Man — Rogosa — Sharpe) cho phan lap va nuoi

cdy vi khuan lactic (dé phan 1ap bd sung 0,5% CaCOs); mdi truong PCA (Plate Count Agar) cho
muc dich xac dinh vi khuan hiéu khi tong so.

2.2. Phwong phdp nghién ciru

Phan ldp cdc chiing vi sinh vdt: Dong nhat 1 ml mau nudce tra 1én men trong 9 ml nu6e cat khir
trung dé pha lodng mau (10™), d6 pha loang tir 10 dén 1077. Céy trai 100 pl mau pha lodng 107 va
1077 trén dia thach chira moéi trudng Hansen, YPG + CaCOs3, MRS + CaCOs da vo trung. U cac dia
& 30°C trong it nhit 72 gi¢r (mdi truong Hansen) va 48 gior (mdi truong YPG va MRS) dén khi xuit
hién cac khuan lac. Trén méi truong Hansen, chon cac khuén lac 16n trung binh mau tréng duc,
hinh tron, nhé cao, mép tron nhén, bé mat kho; trén moi truong YPG, chon cac khuén lac nho,

http://jst.thu.edu.vn 137 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 231(01): 136 - 143

trang duc, 11, bo vién déu, c6 vong phan giai CaCOs xung quanh khuén lac; trén moi trudng MRS,
chon cac khuan lac nho, tring nga, bo lang, 16, c6 vong phén giai CaCOs. Tach riéng 1€ cac khuan
lac da Iya chon sang moi truong tuong tng dé tién hanh phén loai so bo.

Xac dinh kha ndng 1én men dwong tao CO; ciia ndm men: Chuyén 1 ml dich huyén phu cac
chung nghi ngd 13 nAm men vao ng nghiém chira 9 ml dung dich dudng saccharose 2% c6 6ng
Durham tp nguoc di khtr tring & 115°C trong 10 phut, u & 30°C trong 3 ngdy. Dya vao chiéu cao
cot khi sinh ra trong 6ng Durham Gp nguoc dé danh gia kha nang 1én men duong tao CO; cia
ching vi sinh [14].

Xac dinh kha nang sinh catalase [15]: Nho vai giot HO, 3% 1én khuén lac cua cac ching vi
khuan dang phat trién trén bé mit thach. Neu bot khi xuat hién thi chung do c6 catalase duong tinh
(nghi ngo 1a vi khuan acetic), ngugc lai néu khong c6 bot khi xuat hién thi chung vi khuan ¢
catalase am tinh (nghi ngo 1a vi khuan lactic).

Xdc dinh kha nang sinh trucng va sinh acid trong moi truong nuoi cdy: Cac ching nghi ngd 1a
vi khuan acetic dugc nudi cay trong moi truong YPG dich thé c6 nong do ethanol 10%; cac chung
nghi ngo la vi khuén lactic duoc nudi cy trong méi trudng MRS dich thé. Ti 1é ciy gidng 10%,
lic 150 vong/phit ¢ 30°C trong 5 ngay. Str dung may do pH dé xéc dinh kha nang sinh acid moi
ngay va xac dinh s6 luong khuan lac vi sinh vét sau 5 ngay nuéi ciy.

Xdc dinh s6 lwong vi sinh vdt: S6 lugng vi sinh vét (CFU) trong 1 ml mau tra 1én men hoic dich
huyén phui nuéi cdy vi sinh vét duoc xac dinh theo phuwong phap pha lodng t6i han va dém khuan
lac. Thi nghiém duoc lap lai 3 lan.

Lén men tra kombucha tir cac hé vi sinh vt nam men va vi khuan: Cac ching dugc nudi trén
cac moi truong twong tmg dé thu sinh khéi bang ly tim. Rua sinh khéi bang nudc cat vo trang 2
1an, hoa lai sinh khéi bang nude cat vo tring dé dat mat d6 vi sinh vat 10° CFU/ml. Phdi tron hé vi
sinh vat gom ba chiing theo ti 18 1:1:1 dé thir nghiém 1én men tra kombucha.

Dich tra den duoc chiét trong nude néng 15 — 20 phat (5g tra den/1 lit nude dun s6i) bd sung
10% duong saccharose, loc bd cén tra va dé ngudi dich tra. B6 sung cac hé¢ vi sinh vat giéng da
chuén bi theo ti 1& 5%. Lén men tinh trong 5 ngay & diéu kién nhiét d6 30 - 35°C. Kiém tra pH, do
Brix clia mau tra 1én men theo timg ngay va xac dinh sb lwong vi sinh vat hiéu khi tong s6. Mdi hé
vi sinh vét 1én men tra dugc 1dp lai 3 lan.

Binh danh lodi cdc ching vi sinh vdt: Ching nghi ngd 1a nAm men dugc doc trinh ty gen 18S
rRNA; ching nghi ngd 14 vi khuéan acetic va vi khuan lactic dugc doc trinh tur 16S rRNA va so
sanh voi cac trinh ty trong dong trén Ngan hang gen. Phin mém MEGA12 dugc sit dung dé so
sanh va xdy dung cay phat sinh chung loai dinh danh dén loai cac ching vi sinh vat.

Xir Iy 56 liéu: SO lidu dugc xir 1y bang phan mém Excel 2016 va Irristat 5.0.

3. Két qua va ban ludn
3.1. Phén ldp cac chung vi sinh vt

bé phan 18p va tim kiém cac chung vi sinh vit nham muc dich sang loc, lua chon dugc hé vi
sinh vat cong sinh tao b giéng khoi dong tmg dung trong san xudt tra 1én men thi ngudn mau lya
chon tét nhat chinh 1a cac mau tra da 1én men. Trén méi trudng Hansen, chon 7 chung c6 kich
thudc khuan lac 16n, mau tréng duc, ky hiéu tir QS1 dén QS7. Trén moi truong YPG, lya chon 5
chung c6 kha néng phan giai CaCOs tao vong sang xung quanh khuan lac, ky hiéu tir QA1 dén
QAS. Trén moi trudng MRS, lya chon 5 chung c6 kha nang phén giai CaCOs tao vong sang xung
quanh khuén lac, ky hi¢u tr QL1 dén QLS5. Céac chung lua chon dugc cy riéng ré trén cac moi
truong twong ing dé tao ching thuan

Quan sat trén moi truong nudi ciy Hansen, cac chung QS déu c6 khuén lac 16n trung binh, mau
trang dén trang duc, bé mat kho, mé cao. Quan sat khuan lac cac ching QA trén moi truong YPG,
khuan lac c6 kich thuéc nho, mau trang duc, vién déu, c6 kha ning phan giai CaCOs tao vong sang
xung quanh khuan lac. Cac khuan lac QL trén méi truong MRS ciing c6 kich thudc nhd, trang nga,
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bo lang, 16i, c6 kha niang phan giai CaCO;. Hinh thai té bao cac ching QS déu c¢6 hinh cau va nay
chdi, cac ching QA 1a Gram dm hinh que va cac ching QL la Gram duo*ng %?h qvue (Hinh 1).
- Ba AR ,}. «é} ). ” '

" agf . \'& A’Yig“w%h%% e,‘;

QL

Hansen YPGCaCO) MRSCaCOY
Hinh 1. Hinh thdi khudn lac va hinh thdi té bao cdc ching OS, QA va QL
3.2. Khd nang lén men duong tao CO; ciia cdc chiing QS

Trong qua trinh 1én men tao tra kombucha, nhiu chi vi khudn acetic wu tién sir dung ethanol dé
chuyén héa thanh acid acetic hon 14 sir dung glucose hay saccharose [16]. Trong khi do, viéc tao
ethanol trong 1én men tra chu yéu l1a do nAm men dam nhan. Pudng saccharose sir dung cho thi
nghiém nay boi vi day la loai duong thuong dugc sir dung trong 1én men tra kombucha, nidm men
chuyén hoa saccharose thanh fructose va glucose, tlep d6 chuyén héa fructose thanh ethanol va
CO,, con glucose ¢ thé duoc vi khuan acetic chuyén héa thanh acid gluconic va glucuronic [17].
Do cao cot khi CO, duge tao ra trong éng Durham 13 dau hiéu dé xac dinh so b ching nim men
va ddng thoi xac dinh xem ching nao ¢6 kha ning sinh CO, manh nhat (c6 kha ning 1én men duong
t6t nhat). Két qua duoc trinh bay trong Bang 1.

Bang 1. Kha nang sinh CO; khi lén men dwong saccharose cua cdc chung QS

Chiéu cao cdt khi trong 6ng Durham (cm)

Tén chiing

Ngay 1 Ngay 2 Ngay 3
QS1 0,30 + 0,082 1,10 + 0,22° 3,00 + 0,00*
QS2 0 1,20 + 0,08® 1,30 + 0,08¢
QS3 0 0 0,30 + 0,08¢
QsS4 0 1,10 + 0,16° 2,50 + 0,08°
QS5 0 0,60 + 0,08¢ 2,50 + 0,08°
QS6 0,50 + 0,08* 2,50 + 0,08* 3,00 £+ 0,00*
QS7 0,40+ 0,01* 2,50 + 0,082 2,80 + 0,08°
LSD5% 0,72 0,20 0,12

Ghi chi: Cac chir cdi khac nhau di theo gia tri trung binh trong cung mot cot thé hién suw khdc nhau cé y
nghia thong ké voi p-value < 0,05

Béng 1 cho thay 7 ching QS déu sinh khi CO, khi 1én men nudc duong saccharose. Trong do,
cac chung QS1, QS6 va QS7 ¢6 chiéu cao cOt khi dat hét hodc gan hét chiéu cao ong Durham (3
cm) sau 3 ngay, trong d6 chung QS6 c6 chiéu cao cot khi dat hét ong Durham sém nhat.

3.3. Khd nang sinh truéng trén méi truong cé nong dp ethanol cao ciia cdc chiing QA

Ca hai nhém vi khuén acetic va vi khuan lactic déu c6 kha ning sinh acid, tuy nhién dé phan
biét chiing, c6 thé dya vao dic diém catalase dwong tinh cua vi khudn acetic [18] va 4m tinh cta vi
khuén lactic [19]. Su c6 mat cua catalase duoc x4c dinh nho vao kha nang tao bot khi khi nhé H,O»
3% 1én khuan lac vi khuan dang duge nudi trén dia thach (c6 thé quan sat duoc bang mat thuong)
[15], [20]. Toan bd 5 chung QA déu thé hién catalase dwong tinh va cac ching nay dugc tién hanh
xac dinh kha nang sinh truong trén moi truong YPG chita 10% ethanol thong qua kha nang sinh
acid lam giam pH cta moi truong nudi cay.

Bang 2 cho thiy 5 ching QA déu c6 kha ning 1am giam pH méi trudng ban dau (5,36) xubng
con 2,80 — 2,86 sau 3 ngay nudi cdy. Do pH giam nhanh chimg t6 cac ching QA c6 kha ning sinh
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truong tot trong didu kién ndng d6 con cao dé sinh ra acid. Trong d6, ching QA4 lam giam pH kha
manh, tir 3,48 sau ngdy thtr nhat dén 2,80 sau ngay thir ba, tiép dén 1a cac ching QA5 lam giam
pH tir 3,57 sau ngay thir nhat dén 2,81 sau ngay thtr ba; ching QA1 c6 pH giam tir 3,55 dén 2,82
sau 3 ngay nudi cdy. S6 luong khuan lac ciia cac ching QA 1, QA4 va QAS5 ciing dat cao nhét, lan
luot 14 4,48 x 10%; 3,84 x 10° va 3,56 x 10° CFU/ml, nén ba chung nay dugc luu trit va stt dung cho
cac thi nghiém tiép theo.

Bang 2. Khd néng sinh acid ciia cdc chimg QA trong méi truong chira nong dé ethanol cao

pH méi truomg sau cic ngay nudi ciy S6 lwgng khuin lac

Tén chung Naay 1 Nagay 2 Ngay 3 (CFU/ml)
QAl 355 £0,04 3,08 £0,00° 2.82 + 0,03° 448 x 10°
QA2 358 £001° 3111004 2,84 + 0,03° 3,07 x 10°
QA3 34940060 3,14 £0,01° 2,84 + 0,02° 287 x 10°
QA4 348 £0,08 3,06+ 0,02° 2,80 + 0,03* 3,84 x 10°
QAS 3574004 3,09 £ 0,028 2,81 + 0,04° 3,56 x 10°

LSD3% 0,63 0,38 0,59

Trong 1én men tra kombucha, ethanol do ndm men sinh ra duoc vi khuan acetic chuyén hoa dé
tao ra acid acetic, do d6 lam giam ham luong ethanol trong kombucha va ndng do ethanol thép tao
diéu kién cho sy hinh thanh mang cellulose boi vi khuan acetic — ddy 1a mot dic trung cta 1én men
tra kombucha [16]. Nhu vay, chung vi khuan acetic s dung trong 1én men tra kombucha cin ¢6
dic tinh sinh truong tot trong moi trudng chira ndng do ethanol cao, diéu nay gitip cho qué trinh
lén men tra dugc thuén loi va hiéu qua hon.

3.4. Khd nang sinh acid cua cdac chiing QL

Ca 5 chung QL tach ra tir méi truong MRS déu cho thiy c6 dic diém catalase 4m tinh khi thir voi
H,0; 3%. Két qua danh gia kha ning sinh truéng va sinh acid cia cac ching nay thé hién & bang 3. Cac
ching QL sinh trudng trén méi truong MRS dich thé déu ¢6 kha nang sinh acid thé hién & do pH giam
so v6i pH méi truong ban dau (5,99). Sau 4 ngay nudi cdy, cac ching lam giam do pH ctia méi truong
nudi cay xudng con 3,75 - 3,97. Céc ching QL déu c6 kha ning sinh acid tuong duong nhau. Tuy
nhién, ching QL2, QL3 va QLS5 ¢o toc do giam pH twong dbi nhanh va s luong khuan lac ciing dat
cao hon cac chung con lai nén cac ching nay duoc Iya chon cho cac thi nghiém tiép theo.

Bang 3. Kha nang sinh acid ciua cdc chung QL

Tén pH méi truong sau cic ngay nudi ciy S0 lwong khuin lac
chiing Ngay 1 Ngay 2 Ngay 3 Ngay 4 (CFU/ml)

QL1 5,90 + 0,022 5,32 +0,02¢ 4,68 +£0,02* 3,97 +0,02° 3,54 x 10°

QL2 5,82 + 0,06* 4,92 + 0,067 4,08 £0,01* 3,77 £ 0,02* 4,05x 10°

QL3 5,85 +0,04* 4,95 £ 0,02° 4,10 £ 0,02* 3,77 % 0,02* 4,87 x 10°

QL4 5,85 +0,02* 4,95 10,017 4,11 £0,02* 3,79 £ 0,02* 3,57 x 10°

QL5 5,77 £ 0,02* 4,90 + 0,027 4,07 £0,09* 3,75 £ 0,04* 3,99 x 10°
LSD5% 0,52 0,51 0,84 0,42

Vi khuén lactic dugc cho 1a khong can thiét cho qua trinh san xudt kombucha, nhung trong mot
s6 san pham kombucha, vi khuan lactic dugc bao cdo cO thé chiém t&i 30% cong dong vi khuan c6
trong san pham nay [10], [21]. Viéc b sung mot sé ching vi khuan lactic nhu Lacticaseibacillus
casei va Lactiplantibacillus plantarum 1am ting cudng hoat ddng chdng oxy hoa va khang khuin
ctia kombucha va sy hién dién ctia vi khuan lactic trong qua trinh 1én men lam ting san sinh acid
D-saccharic 1,4 lactone (DSL) va acid glucuronic c6 dic tinh gidi doc bao vé gan, ting cuong mién
dich va giam acid uric [12], [22].

3.5. Lwa chon hé vi sinh vit cong sinh lén men tra kombucha

Tur 3 chung QS (QS1, QS6 va QS7), 3 ching QA (QAI1, QA4 va QAS5) va 3 ching QL (QL2,
QL3 va QL5S), tao ngau nhién 3 hé vi sinh vat, bao gom CT1 (QS1 + QA4 + QL2), CT2 (QS6 +
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QAS + QL5) va CT3 (QS7 + QAL + QL3) dé 1én men tra kombucha nhu trinh bay trong phan
phuong phap. Mot sé dac diém cia dich tra 1én men nhu pH, d6 Brix, mat d vi sinh vét dugc khao
st va trinh bay trong Hinh 2.

b0 pH ctia moi truong nudc tra duong trude khi 1én men 13 5,54; sau khi 1én men b?mg cac hé
vi sinh vat, pH cua tra déu c6 xu huéng giam. Sau mét ngay 1én men, CT3 c6 pH giam manh nhat
dat 4,17, tiép theo 1a ¢én CT1 c6 pH giam con 4,26 va cudi cung 1a CT2 ¢ pH giam con 5,10. Sau
2 ngay 1én men, pH ¢ cac cong thirc da giam dao dong tir 2,89 — 3,10. Su khac biét c6 y nghia
thong ké giira cac to hop xuét hién trong 2 ngay 1én men déu. Theo mdt sd nghién ciru trude day,
tra 1én men thuong c6 pH dao dong tur 3 — 4 1a dat dugc do cam quan cling nhu mui vi clia san
pham, néu pH giam thip qué c6 thé dan téi d6 chua qua khong phu hop hodc pH 16n hon 4 c6 thé
dé gay hong san pham [20], [23]. Vi vy, trong thi nghiém nay, cac to hgp vi sinh vat c6 thé 1am
giam pH trong khoang tir 3 - 4 chi sau 2 ngay 1én men. Diéu nay cho thdy céc to hop vi sinh vt
nay déu c6 kha niang 1én men tra nhanh.
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Hinh 2. pH va dj Brix cia tra lén men bang cdc hé vi sinh vit

pH giam dong nghia véi do Brix giam. D Brix cua nudc tra trude khi 1én men la 11°Bx; sau
khi 1én men, do Brix clia cdc mau tra giam r6 rét, giam manh nhat & CT1 1a 8,37°Bx trong ngay
1én men thir 2, sau d6 d&én CT3 va CT2 lan luot 13 8,50°Bx va 8 ,93°Bx. Mot nghién ciru tru6e day
cling chi ra d¢ Brix cia tra 1én men tir gia tri 10,2 ban dau giam xuong con tur 5 - 7,5 sau 3 ngay
khi sir dung cac hé vi sinh vat cong sinh gdm ndm men + vi khuén acetic + vi khuan lactic khac
nhau [8].

Trong qua trinh 1én men dich tra duong bang ba hé vi sinh vat déu xut hién mot 16p mang
cellulose dai va day 1én theo cac ngdy 1én men. Day ciing la mot dac dlem dac trung ctia lén men
tra kombucha do hoat dong ctia vi khudn acetic. Vi sinh vt hiéu khi tong sb trong dich tra 1én men
tir ba hé vi sinh vat dugc xac dinh trong 5 ngay 1én men lan luot dat 2,3 x 10'; 1,1 x 10" va 7,6 x
10" CFU/ml. Mic du pH trong ngay 1én men thir 5 & CT3 kha thap (2,41) nhu’ng mat do vi sinh
vat van cao nhét, diéu nay chimg té cic ching vi sinh vat & CT3 c6 kha nang chiu méi truong acid
tét. Vi vdy, hé vi sinh vat & CT3 gém ching QS7, QA1 va QL3 s& phu hop cho muc dich 1am
ngudn gidng khoi dong.

3.6. Dinh danh cic chiing 0S7, QAI va QL3 dén loai

Chung QS7 nghi ngd 1a ndm men dwoc phan 1ap gene 18S rRNA; ching QA1 va QL3 dugc
phan 18p gene 16S rRNA. Céc trinh ty ndy dugc so sanh vdi cac trinh ty twong ddng trong Ngan
hang gen va xay dung céy phat sinh chung loai bang phian mém MEGAI2 theo phuong phap
Neighbor-Joining. Khoéng céach di truyen trén cdy phat sinh chung loai duoc tinh bang phuong
phép p-distance va tinh theo don vi s6 luong khac biét vé base trén mdi vi tri (Hinh 3).

Trinh ty gen 18S rRNA ching QS7 tuong dong 99,59% vdi trinh tu gen 18S rRNA ciia chiing
S. cerevisiae GK3, mi sb dang ky AY218891.1; trinh ty gen 16S rRNA cua chung QA1 tuong
ddng 99,31% véi trinh tu gen 16S rRNA cua ching K. xylinus NCIB 11664, mi s6 ding ky
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NR_036787.1; trinh tu gen 16S rRNA cua ching QL3 tuong dong 99,29% vdi trinh ty gen cua
chung L. acidophilus JCM 1132, ma sb dang ky NR_117812.1. Qua d6 c6 thé xac dinh chung QS7
thudc loai nAm men S. cerevisiae, ching QA1 thudc loai vi khuén acetic K. xylinus va ching QL3
thudc loai vi khuan lactic L. acidophilus.

(Saccharomyces cerevisiae GK3)

[ 1 (4) AY046232.1:34-1750 (Saccharomyces rosinii)
f L (5) AB054674.1:34-1751  (Kluyveromyces yarrowii)
1 (1) NG 064814.1 (Pichia manshurica IFO 10726)
A) [ (6) NG 070697.1 (Schizosaccharomyces pombe MUCL 30245)
(2) NG 013120.1 (Yarrowia lipolytica JCM 2320)
—(2) AB205218.1:2-1441 Gluconacetobacter xylinus JCM 7644)
1 -(5) CP137147.1:77595-79036 Komagataeibacter sucrofermentans JML KO23)
o 5(3) FJ809929.1:5-1446 Gluconacetobacter xylinus E25)
e - -(4) CP021467.1:62451-63892 Komagataeibacter europaeus SRCM101446)
B) L 0 (1) NR 036787.1 (Komagataeibacter xylinus NCIB 11664)
L -(7) QA
26; 8R11 13630.1 (Acetobacter estunensis NBRC 13751)
y ¢ (1) NR 117812.1:2-1438 (Lactobacillus acidophilus JCM 1132)
L — 8) QL3
%{ | 23; NR 024813.1:1-1453 (Lactobacillus kitasatonis JCM 1039)
S—— (2) NR 042111.1:1-1462 (Lactobacillus gallinarum ATCC 33199)
,[ (5) NR 174278.1:16-1417 éLactobac(llus xujianguonis HT111-2)
C) L (4) NR 029083.1:29-1444 Lactobacillus kalixensis Kx127A2)
r (6) NR 112116.2 (Bacillus subtilis strain IAM 12118)
o -(7) NR 042778.1 (Streptococcus thermophilus ATCC 19258)

Hinh 3. Cay phat sinh chung loai chung OS7 (A), QA1 (B) va QL3 (C)
4. Két luan

Twr cac chung vi sinh vat phan 1ap dugc, da tuyén chon dugc hé vi sinh vat gém chung QS7
thudc loai S. cerevisiae, ching QA1 thudc loai K. xylinus va ching QL3 thudc loai L. acidophilus,
¢6 kha ning 1én men nudc tra duong t6t nhat thong qua viéc lam giam pH, giam d6 Brix nhanh
nhit va c6 s6 lugng vi sinh vat hiéu khi tong sé 16n nhét. Diéu nay cho thdy hé vi sinh vat nay phu
hop cho viéc 1am ngudn giéng khoi dong trong 1én men tra kombucha.

Loi cam on

Nghi’én ctru nay duogc tai tro boi Truong Pai hoc Cong nghé, Dai hoc Quéc gia Ha Noi theo dé
tai ma so CN24.19.
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