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ABSTRACT

Kombucha tea is fermented by a symbiotic microorganism of yeasts and
bacteria in the sweetened tea drinks (Chakravorty et al., 2016). This study is
aimed to isolate, homogenize, identify and select the symbiotic
microorganism of yeasts, acetic acid bacteria and lactic acid bacteria in the
Kombucha tea fermentation to improve the glucuronic acid content. The
glucuronic acid plays an important role in the detoxification of liver in
humans and animals. The results after completing this study were found 4
yeast species, 2 acetic acid bacteria species and 1 lactic acid bacteria species
from the traditional Kombucha membranes. In addition, the arrangement of
symbiotic microorganism with different species of yeast, acetic acid bacteria
and lactic acid bacteria will affect the growth and development of the
symbiotic systems, change in Brix and pH levels, the glucuronic acid content
of the Kombucha tea after fermentation. In particular, the symbiotic
microorganisms of Kombucha tea fermentation which are achieved the
highest glucuronic acid content at 178,11 mg/L, including Saccharomyces
cerevisiae, Komagataeibacter nataicola and Lactobacillus acidophilus

TOM TAT

Tra Kombucha la thite uéng lén men boi hé vi sinh vt céng sinh giita ndam
men va cac lodi vi khudn trén méi truong nudc tra bé sung. thém dwong
(Chakravorty et al., 2016). Noi dung nghién ciru nay bao gom phan lap,
thudn nhat, dinh danh va tuyen chon hé vi sinh vat cong sinh gitta nam men,
vi khudn acetic va vi khudn lactic trong lén men tra Kombucha nham néing
cao ham heong acid glucuronic, hop chat déng vai tro quan trong trong co
ché gidi déc & gan cua nguoi va dong vit. Két qua da phan Iap, thuan nhdt
va dinh danh dwoc 4 lodi ndm men, 2 lodi vi khudn acetic va 1 lodi vi khudn
lactic ¢6 mdt chu yéu trong cdc mang Kombucha truyén thong thu thdp duoc.
Bén canh do, viéc bé tri cac hé vi sinh vit cong sinh khéc nhau vé nam men,
vi khuan acetic va vi khudn lactic sé anh huéng dén sy sinh trudng va phat
trién sinh khéi, sw thay déi do Brix va pH, kha ndng sinh tong hop acid
glucuronic trong tra Kombucha sau lén men. Trong do, hé vi sinh vdt cong
sinh trong lén men tra Kombucha thu dwoc ham luong acid glucuronic cao
nhat la 178,11 mg/L gom lodi Saccharomyces cerevisiae, Komagataeibacter
nataicola va Lactobacillus acidophilus.

Trich dan: Nguyen Thi Phuong va Nguyén Thiy Huong, 2018. Phan l1ap va tuyen chon h¢ cong sinh gitra
nam men va vi khuan trong 1én men tra thity sam (Kombucha) nhim nang cao ham luong acid
glucuronic. Tap chi Khoa hoc Trudong Dai hoc Can Tho. 54(1B): 13-19.
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1 GIOI THIEU

Tra Kombucha con dugc goi 1a tra thiy sam, tra
nédm, tra Kargasok hay tra Man Chau; dugc 1én
men tir nudce tra duong bdi hé vi sinh vat cong sinh
ndm men va cic vi khuén (Chakravorty et al.,
2016). Véi ngudn nguyén lidu tra co nhiéu gia tri
duoc liéu (Nguyén Thi Hién va ctv., 2010) két hop
véi cac hoat dong co loi cua vi sinh vat trong qua
trinh 1én men (Greenwalt et al., 2000) tra
Kombucha 12 m¢t dong san pham chirc ning c6 gia
tri hon han so véi nuéc tra thong thuong. Nhidu
nghién ctru cho thay tra Kombucha c6 tac dung tich
cuc dbi voi stc khoe con ngudi nhu gidu chét
chbng oxy hoa (Fu et al., 2016) phong va diéu tri
viém loét da day (Bhattacharya et al, 2013), bénh
tiéu duong (Banerjee et al, 2010), phong chdng
ung thu (Jayabalan et al., 2011), chdng lai birc xa
dién tir (Gharib ez al., 2014), hoat tinh khang khuén
(Velicanski et al., 2014) va hoat tinh giai doc
(Wang et al., 2014).

Thanh phan vi sinh vat trong tra Kombucha
thay ddi tiy theo ngudn gbc, vi tri dia 1y, diéu kién
khi hau; nhung ludn c¢é sy hién dién ctia nAm men,
vi khuan acetic va vi khuan lactic. Qué trinh 1én
men tra Kombucha xay ra déng thdi 1én men ruou
ctia ndm men, 1én men acetic cua vi khudn acetic
va 1én men lactic cta vi khuén lactic. Thanh phan
cta tra Kombucha bao gdm: ethanol; cac acid hiru
co (acetic, gluconic, glucuronic, citric, lactic,
malic...); cac loai duong (sucrose, glucose va
fructose); cac vitamin nhom B (B;, B,, B;, B6,
B12); acid amin; sdc t6 mau; chat béo; protein; mot
s0 enzym thuiy phan; COs; polyphenol tra; khoang
chat cling nhu cac san phim 1én men khéac cua
ndm men, vi khuan acetic va vi khuan lactic tao
huong vi dic trung cho tra Kombucha (Jayabalan
etal., 2014).

Tai Viét Nam, tra Kombucha chu yéu duoc 1én
men tha cong theo quy mod ho gia dinh tir nhiéu
ngudn giéng khac nhau, thuong khong kiém soat
dugc vi sinh vat gdy bénh, giy hai dan dén d& bi
tap nhiém; khong chu dong duoc gidng, ciing nhu
ty 1¢ cac ching vi sinh vat trong giéng; khong khai
thac duoc triét dé loi ich cua cac chung vi sinh vét
¢6 loi dan dén chat lugng san pham khong 6n dinh.
Mait khac, cac thanh phﬁn c6 gia tri dugc liéu cia
tra Kombucha néi chung, cling nhu acid glucuronic
duge bao cdo ¢ vai trd quan trong trong co ché
giai doc 6 gan cua nguoi va dong vat (Wang et al.,
2014) van chua dugc khai thac triét dé nhim nang
cao gia tri loi ich va chirc nang cua san pham.

Noi dung cia nghién ciru ndy bao gdm phan
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1ap, thudn nhat, dinh danh cac ching vi sinh vat c¢6
mit chi yéu trong cac mang ndm Kombucha tu
nhién. Tur ngudn vi sinh vat thu duoc, tién hanh bé
tri va tuyén chon hé vi sinh vat cong sinh gitra nam
men, vi khuan acetic va vi khuan lacic nham nang
cao ham lugng acid glucuronic trong 1én men tra
Kombucha.

2 PHUONG PHAP NGHIEN CUU

2.1 Ngudn nguyén liéu tra va vi sinh vét

Str dung ngudn tra xanh Thai Nguyén, co chit
carbon 1a duong sucrose. Nim mang nidm
Kombucha dugc thu thap tr cac hd nudi thuy sam
tai cac tinh thanh gdm: Thanh phd H6 Chi Minh,
Viing Tau, Pak Lak, Pong Nai.

2.2 Phwong phap nghién ciru

2.2.1 Phwong phap vi sinh

a. Phiwrong phdp phan ldp, thuan nhat va gii
gio”ﬁg

Chuan bi méi truong YPDA (Cao ndm men
1%, glucose 2%, peptone 2%, Tetracyline 0.05%),
YPGD (Cao nidm men 0,5%, glucose 0,5%,
glycerol 0,5%, peptone 5%, ethanol 4%) pH = 4,5
va MRS (Cao nam men 0,5%, cao thit 1%, glucose
2%, peptone 1%, CH3COONa 0,5%, CsH,7N307
0,2%, K,HPO4 0,2%, MgS04.7H,0 0,02%,
MnSO4.H,0 0,02%, Tween 80 0,1%) pH = 6,5
thach dia chon loc lan luot cho ndm men, Vi khuan
acetic va vi khuan lactic. Pha lodng mau, cdy trang
déu trén moi truong da chuan bi, u ¢ 30°C trong 1-
2 ngay. Dua vao su khac nhau vé& hinh thai, tach
riéng khuén lac ra khoi moi truong phan lap. Cay
tmyen nhleu lan dén khi khuan lac dat do thuan
nhat. Giir giéng trén moi truong thach nghiéng, bao
quan trong moi truong lanh 4°C, dinh ky cay
truyén gidng 1 thang/lan (Tran Linh Thudc, 2006).

b. Phirong phdp tuyén chon hé vi sinh vit cong
sinh

Véi ngudn vi sinh vat da dwoc phan lap, thuan
nhét va dinh danh, tién hanh b tri hé vi sinh vat
cong sinh gdbm: 1 ndm men, 1 vi khuan acetic va 1
vi khuan lactic véi ty 18 mat do & bao 1a 1: 1: 1.
Sau d6, tién hanh 1én men tra Kombucha véi dich
gidng 4% (v/v) da duoc bb tri ty 16 nhu trén; moi
truong nudc tra pha ¢ 80 -100°C trong 30 phut, da
loc bo bé; bd sung duong sucrose 10% (w/v); pH
tu nhién tai 5,3; nhiét d6 phong (25 - 30°C); diéu
kién nudi cdy tinh; thoi gian 1én men 6 ngay. Xéc
dinh mat d¢ té bao, do Brix, pH va ham luong acid
glucuronic ciia tra Kombucha sau 1én men. Mdi thi
nghiém duoc lip lai 3 1an (Nguyen Khoi Nguyen et
al., 2015).
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2.2.2 Phuwong phap hoa sinh

a. Phwong phap phat hién kha nang phan giai
CaCO;

Trong méi trudng YPGD, MRS b6 sung CaCO;
0,5%, vi khuan acetic va vi khuan lactic sinh acid
acetic va acid lactic ¢6 kha nang phan giai CaCO;
hinh thanh cac vong sang xung quanh khuan lac
(Tran Linh Thudc, 2006).

b. Phwong phap xac dinh hoat tinh catalase

Vi khuan acetic co catalase dwong tinh, vi
khuan lactic c6 catalase am tinh (Tran Linh Thudc,
2000).

¢. Phwong phap quan sat hinh thdi trén tiéu
ban nhuom don, nhuom Gram

Nhudém don nhim quan sat hinh thai t& bao nim
men. Nhuom Gram nham xac dinh vi khuén Gram
(-), vi khuén Gram (+) va quan sat hinh thai té bao
vi khudn. Trong d6, vi khuan acetic 1a Gram (-), vi
khuan lactic 1 Gram (+) (Tran Linh Thuéc, 2006).

d. Phwong phap dinh danh

Céc chung vi sinh vat da dugc phén lép va
thuan nhat s& dugc gui dinh danh tai Cong ty
TNHH Dich vu va Thuong Mai Nam Khoa, Thanh
pho HO Chi Minh, Viét Nam.

e. Phuong phap xac dinh d¢ Brix

St dung khuc xa ké Alpha Atago. Dung nudc
cét rira sach mit kinh bén trong khuc xa ké, sau d6
dung gidy mém lau kho thiét bi. Nho mot giot tra
Kombucha 1én mat kinh cia khuc xa ké va dong
nép lai. Pua khiic xa ké hudng ra anh sang va nhin
vao dng kinh thdy 2 ving xanh va tring. Vach ngin
giita 2 ving 1a ndng do chit kho cua dung dich
(Tran Linh Thuéc, 2006).

f- Phwong phap xac dinh pH

St dung pH ké dé ban Hanna. Dt dau do vao
cbe chira dich tra Kombucha, tranh khong dé nude
ngdp gan day dién. Cho khoang 1-2 phut dé sé trén
man hinh 6n dinh rdi doc két qua. Rira ddu do bang
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nude cat va thdm kho bang gidy mém truée khi do
mau ti€p theo (Tran Linh Thudc, 2006).

g. Phuwong phap xac dinh ham luong acid
glucuronic

Xac dinh ham lugng acid glucuronic bang
phuong phap quang ph6 UV véi Kit Hex-uronic.
Nguyén tac phan ung:

D-Glucuronic acid + O, + H;O — Glucuronide.

U dich tra Kombucha véi 1 ml HC1 0,36M va 2
ml dung dich Naphthoresorcinol 0,2% & nhiét do
phong trong 10 phit. Sau do, pha loang va do OD
& budc song 340 nm va so sanh véi duong chuan
acid glucuronic.

Puong chuan: y = 331,61x + 11,401; R? =
0,979 (Nguyen Khoi Nguyen et al., 2015).

2.2.3 Phwong phap phan tich thong ké

Tét ca cac sb lidu thu thap 1a dai dién cua it
nhat 3 thi nghiém dgc 1ap. Su khac nhau cua cac h¢
sO phuong trinh hoi quy duoc kiém dinh theo
chuan t- Student véi muc ¥ nghia a = 0,05 va bac
tu do 1a 2. Cac sb liéu duoc xir ly bang phén mém
MicroSoft Office Excel 2010 va thdng ké bang
chuong trinh Minitab 17.

3 KET QUA VA THAO LUAN
3.1 Phén lap, thuin nhit va dinh danh nim
men, vi khun acetic va vi khuén lactic

Trén moi truong chon loc YPDA, YPGD, MRS
phan 1ap, thun nhét va dinh danh duoc 4 loai nam
men, 2 loai vi khuin acetic va 1 loai vi khudn
lactic. Tir d6, khing dinh dwoc su chiém uu thé cua
cac chung vi sinh vat dong vai tro chia khoa trong
c4c mang Kombucha truyén thdng thu thap duoc.
Mit khac, cac chung nim men, vi khuan acetic va
vi khuén lactic dugc dinh danh ciing duoc tim thay
va bao cao trong cac nghién ctru trudc day cua
Greenwalt et al. (2000), Jayabalan ef al. (2014) va
Chakravorty et al. (2016). Két qua thu dwgc nhu
sau:



Tap chi Khoa hoc Truong Pai hoc Can Tho

Tép 54, S6 1B (2018): 13-19

Bang 1: Két qua phan lap va dinh danh cac chiing vi sinh vit

Ki hi¢u M ta khuin lac

Pic diém te bao

Két qua dinh danh

Khuan lac tron det, ndi md, mau Té bao hinh bau duc dai. Mot so té

Y1 ~ N A- Pichi j
sita nhat. bao nay choi. ichia manshurica
v2 Kl‘luanN lac }ron det, vién rang cua, Té bao hinh thon dai nhu hat ga0 Brettanomyces
mau sira dam. bruxellensis
Khuan lac tron cang bong, mau  Té bao hinh bau duc tron. Mot so té -
Y3 g s A Saccharomyces cerevisia
trang duc. bao ndy choi
Khuan lac tron ca ‘ 2 Lpa 1 A . . . . L
Y4 uan fac tron cang bong, mau Té bao hinh bau duc, kich thudc nhé. Candida stellimalicola
trang trong.
Al Khuan lac tron, cang bon, mau  Tryc khuén hinh que. Hai hoac ba té
vang nhat. bao x&p vdi nhau thanh hinh que dai. Acetobacter estunensis
Khuén lac tron cing béng, mau Truc khugn h,mh que H‘lanh;’ h(n‘ Komagataeibacter
A2 P cong. Hai hodc ba t¢ bao xép thanh .
trang duc. ) . nataicola
‘ hinh que dai.
L Khuan lac tron cang bong, mau  Truc khuén hinh que. Hai hoac ba té Lactobacillus acidophilus

tring dyc.

bao xép thanh hinh que dai.

3.2 Tuyén chon hé vi sinh vit cong sinh
trong qua trinh 1én men tra Kombucha cho ham
lwgng acid glucuronic cao

T ngudn vi sinh vét da duoc phén lap, thuan
nhat va dinh danh (Bang 1) bo tri dwgc 8 hé vi sinh
vat cong sinh nhu sau:

Bang 2: Bang bo tri hé vi sinh vat cfng sinh giira
nam men, vi Khuan acetic va lactic

3.2.1 Ddnh gia kha nang sinh trudng va phat
trién sinh khoi

Sau 1én men, cac hé vi sinh vat cong sinh co
mat do t& bao ndm men 1a cao nhit, nim trong
khoéng 6,18 - 8,13 logCFU/mL; tiép theo 1a mat do
té bao vi khuan acetic, nam trong khoang 5,00 -
6,08 logCFU/mL va thap nhat 1a mat do té bao vi
khudn lactic, ndm trong khoang 4,51 - 4,70

Y OWTPT — logCFU/mL.
H¢ Bo tri h¢ vi sinh vt cong sinh

1 P. manshurica : A. estunensis : L. acidophilus Trong do, ndm men S. cerevisia trong h¢ 5 va 6
2 P. manshurica : K. nataicola : L. acidophilus c6 mét do t€ bao cao nhat lan lugt 1a 8,13 + 0,02 va
3 B. bruxellensis : A. estunensis : L. acidophilus 8,11 + 0,02 logCFU/mL, ti¢p theo la B.
4 B. bruxellensis : K. nataicola : L. acidophilus bruxellensis trong h¢ 3 va 4 dat 7,05 + 0,05 va 7,26
5 8. cerevisia : A. estunensis : L. acidophilus + 0,04 logCFU/mL, P. manshurica trong h¢ 1 va 2
6 S cerevisia : K. nataicola : L. acidophilus la 6,25 £ 05 va 6;30 * 0»903 logCFU/ m‘L’ C.
C. stellimalicola - A. estunensis - L. stellimalicol trong h¢ 7 va 8 14 6,18 + 0,02 va 6,21
" acidophilus +0,03 logCFU/mL.
C. stellimalicola : K. nataicola : L.
8 ; :
acidophilus
10 ~ ® N4m men
® Vi khuan acetic
sg 87 Vi khuén lactic
£ 6-
o
< L‘H = = = = = = = -
SO 4 -
g0
g
N’ 2 _
0

1 2 3 4 5 6 7 8

Cac hé vi sinh vat cdng sinh

Hinh 1: Mt d té bao nAm men, vi khuin acetic va vi khuén lactic trong cac hé vi sinh vat cong sinh
sau lén men tra Kombucha

lon. Tuy nhién, sy c6 mat cia cac loai nam men

Kha ning sinh truéng va phat trién giita loai A. ‘ ) . ¢ .
khéc nhau dnh huong dén kha nang sinh truong va

estunensis va K. nataicola khong cé sy khac biét
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phat trién cua vi khuén acetic. Tai hé 5 va 6, v6i su
c6 mat ciia nAm men S. cerevisia, mat do té bao vi
Khuén acetic cao hon cac hé c¢6 mat cac loai nAm
men khac, mét d¢ té bao 1an luot 12 6,03 + 0,05 va
6,08 + 0,04 logCFU/mL.

Mat do té bao L. acidophilus trong cac hé cong
sinh khong cé sy chénh 1éch 16n. Tuy nhién, hé 5
va 6 mat do té bao L. acidophilus dat cao nhét 1an
lugt1a 4,77 £ 0,08 va 4,73 = 0,09 logCFU/mL.

Nhu vay, h¢ 5 va 6 cho théiy kha nang sinh
truong va phat trién sinh khoi cta tirng chung loai
va cua toan b hé vi sinh vat cong sinh la cao nhat.

10 +

8 -

6 -
mpH 4 -
B DPJ Brix

2

0 -

3
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3.2.2 Pdnh gid su thay d6i @6 Brix va pH

Véi @6 Brix cua nudc tra trude khi 1én men 1a
10,5°Bx; sau khi 1én men, d6 Brix cua cac hé VSV
cong sinh giam rd rét, giam manh nhat 1 hé tha 5
va 6, 1an luot 14 5,2 va 5,13°Bx. Mit khac, pH cta
moi truong nudc tra trude khi 1én men 1a 5,3; sau
1én men pH cda cac hé vi sinh vat cong sinh déu
giam, h¢ thu 5 va 6 gidam manh nhat, pH lan luot 1a
3,54 va 3,53. Nhu vay, véi su sinh trudng va phat
trién sinh khéi cao hon cac hé vi sinh vat cong sinh
khac da phén tich ¢ trén, hé 5 va 6 ciing cho thay
su thay ddi vé do Brix va su thay doi pH manh mé
hon cac hé con lai.

4 5 6 7 8

Cac hé vi sinh vit cdng sinh

Hinh 2: P Brix va pH cua tra Kombucha 1én men béi cac hé vi sinh vét cong sinh

3.2.3 Pdnh gid kha nang sinh tong hop acid
glucuronic

Ham lugng acid glucuronic thu dugc bdi cac hé
vi sinh vét cong sinh bd tri tir cac loai ndm men, vi
khuén acetic va lactic khac nhau cao hon hin mang
Kombucha truyén théng (45mg/L) va dat cao nhét
tai hé 5 va 6, lan luot 12 168,12 + 0 mg/L va 178,11

200 -
180 -
160 | -
140 -
120 - .
100 -
80 -
60 -
40 -
20 -
0

Ham lugng acid glucuronic
(mg/L)

+ 0 mg/L. Diéu nay 1a phu hop véi su sinh truong
va phat trién sinh khéi, sy thay d6i d6 Brix va pH
cua hé da phén tich ¢ trén. Tuy nhién, kha nang
sinh téng hop acid glucuronic cua loai K. nataicola
tdt hon loai A. estunensis khi ¢6 sy ¢b dinh vé ndm
men S. cerevisia va vi khuén lactic L. acidophilus.

1 2 3 4 5 6 7 8 DC

Cac hé vi sinh vat cong sinh

Hinh 3: Ham lwgng acid glucuronic trong tra Kobumcha 1én men béi cac hé vi sinh vat cong sinh
(PC: Mang Kombucha)
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Mat khac, so vdi cac nghién clru va bao cao
trude day, hé vi sinh vét cdng sinh cia S. cerevisia:
K. nataicola: L. acidophilus cho ham lugng acid
glucuronic 12 178,11 + 0 mg/L cao hon cac cong bd
cua Blanc et al. (1996), Loncar et al (2000),
Beigmohammadi et al. (2010), Nguyen Khoi
Nguyen et al. (2014) v6i ham lugng acid
glucuronic lan luot 1a 10 mg/L; 3,39 mg/L; 44,5
mg/L; 42,3 mg/L; hay ngay ca hé cong sinh da
duoc t6i wu gitta Dekkera bruxellensis KN89 va
Gluconacetobacter intermedius KN89 voi ty 1€ 4:6
cho ham lugng acid glucuronic 1a 175,8 mg/L cong
bd boi Nguyen Khoi Nguyen et al. (2015). Do do,
trong hé cong sinh cua S. cerevisia: K. nataicola:
L. acidophilus c¢6 su lién két chat ch&, hd tro nhau
va 1a h¢ 1i twong dé 1én men tra Kombucha nhidm
nang cao ham luong acid glucuronic va lam tién dé
dé thuc hién cac nghién ciru tiép theo.

4 KET LUAN

Nghién ctru dd phan 1ap, thudn nhat va dinh
danh duoc 4 loai nAm men, 2 loai vi khudn acetic
va 1 loai vi khuan lactic déng vai trd then chdt
trong cac mang Kombucha truyén thong. Tir ngudn
vi sinh vat dd duoc phan lap, thuan nhit va dinh
danh, bé tri duge 8 hé vi sinh vat cong sinh khac
nhau vé& nidm men, vi khudn acetic va vi khuin
lactic. Kha nang 1én men cta céc loai vi sinh nay
trong hé cong sinh c6 sy twong hd. Trong d6, hé vi
sinh vat cong sinh cé khda ning lén men tra
Kombucha cé sy phat trién sinh khdi, su thay doi
d6 Brix, pH va sinh tong hop acid gluccuronic cao
nhat (178,11 + 0 mg/L) dwoc xac dinh 1a S.
cerevisiae, K. nataicola va L. acidophilus
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