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Study on Body Weight Control of Kombucha in Diet-induced Obese Mice

LI Tao, JI Bao-ping*, ZHOU Feng, YANG Zhi-wei, LI Na
(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract : The objective of this study was to investigate the anti-obesity function of kombucha, a traditional fermented tea
beverage. With body weight gain, body fat content, serum lipid level, organic indexes, liver and fat organization forms as the
indicators, the high-fat induced obese mice were fed for 11 weeks to compare the effects of tea leaching solution (5 g of Yunnan
black tea was soaked with boiling water three times, for 10 min each time, and then diluted to 1 L), A4 (Gluconacetobacter sp.
A4) broth (fermented 1 L of tea leaching solution containing 80 g of glucose under 10% inoculation amount of strain A4 seed
liquid at 30 °C for 8 d ), kombucha broth (fermented 1 L of tea leaching solution containing 80 g of sucrose under 20% inoculation
amount of kombucha mother liquor at 30 °C for 8 d) at the dose of 10 ml/kg bw on the weight control of mice. The results showed
that all the three liquids delayed the body weight gain, reduced the body fat content and fat accumulation in the liver, and lowered
the course of adipocyte growth. Among them, A4 broth performed the most significant effects on the body weight control of diet-
induced obesity mice.

Key words: kombucha; Gluconacetobacter sp. A4; diet-induced; D-saccharic acid 1,4-lacton; obesity
FES255: Q949.3 SCHRARIRID: A XG5 1002-6630(2009)11-0246-06

JIESJRFE i A P I T SR AR 22 R () 20 A S T — etk PEYIORE: 7125 B 1 BR AN D- A4S 1 -1,4- PIlR S LR
. 1997 4F, {HH P A4 21 (World Health Organization, BERIThRE R 7, AL LA 3 — R e
WHO) ¥ e B A B A oy — Pl 32 [E 2004 £E4Y A D- % i 1% -1,4- |7\JE‘EE"JﬁH&(GIuconacetobacter sp.
JIEJ: 1] A N 53~ 5 S B T A ik D 5 5 121, 2RI 2 Ad), RIEIRE, xR EEPEL. PLE. W
TR I MRS 16 S B —, R FH R 980 IE 2 A EPNE R T SR ﬂdﬁ@%?@ﬁx\ IR R IE AR
K, Meas &S, T LLIR OB AL R /N o A A A B o JEL ] 7K P Bk R REE AL . 7 3 HE R I Ak
AIRIE B i A AT R iz —. DL SORE B PR v I I 25 LA BB I RR 91, {20 %%

KFRMMREII, CHBEZMIRED ., aXK WA FERIE, ZRUAANEE N, ErEH
(kombucha), XA&a%%. WE. BE, EUSHEN UGS WA B AT IUE 2, 45 20— 0 R = HAiE sk 41
A5 H R S A A VA A T T T — P G TR A 5 FVR 097 3%, 30 5 B 2 M HEAT I PR IS 24 s 36 100,

ek HiW: 2009-03-19
EF R F95(1984-), Y, WA, TR EiE% . E-mail: 1itao0619@163.com
* AR FERO1(1958-), B, #Hdm, W MCAREM LSRR M. E-mail: jbp@cau.edu.cn



XEFF

=T

it =

2009, Vol. 30, No. 11 247

TH AR E G RCR A5 0, AFAEAN R BERe, |
GO RERAE. BRI, A0 B RE LR, RS
SFOOS A A 1 £ 5

1 RS TE

11 Mk

SPF 2¢ C57BL/6J HEE /N 50 L, A 14~16g,
4~5 JAwS, A 4 R e S 5GP R AT IR 4 T
fit, SRIES: SCXK(5()2006-0008.

SUIE [ B (CHO)R F A (kS 080561 » 200801). H
W=EE(TG) A& (S 082111 » 200801) . H AR &
fEH I (LDL-C)ik £ (JIk 5 080142 + 200804). H 4%
Mg & A (HDL-C)WA 57 £ (#L 5 080132 » 200804) 4 H
AR A A .

WOARIEC 7. MR 20.8% . KNG 4.5% .
T4 4.4%. LK) 6.83%. /K> 10%. 45 1.23%. At
0.96%; m/lgtaREC 7. AL TEL 58.95%  FE il
13%. KT 2%. HEN 10% . {64k 5% JFEHH
10%. 45 0.3%. HE&4E4:%0.05%. fE 0% 0.5%-
HE:0.2%.

12 RS K&

Alcyon300 4= Hah AT S5 Alcyon A7 ;
Shimadzu GC-14C UMY Byt w], S KIEET
K #%(FID)

13 ik
131 ZErRE R

59 M, HZZFMARKRR =X,
wiomin, A IFASE WL NN 809 A BE B R,
WIFERT 1L, R TaHEBEEM .. EREE O
Ji 121°C i s K # 15min, A HJE 1.

132 ZZAAFE S %

Ir) 5 T 2 B PR 2 R T, NN 10% 1K) Ad Fif-Y
s 1) RERE I AR R, N 20% AT A B B
W FTAEFEM 30 CRIFFMH E IR 8d, RILLAHE N
A4 RN 54 PR AR R TR VIR
133 ZZlFE s dEAR I E

pH L FIIE . EL#EH PHS-25 B pH HHll5E ;. B
(R . WAL E:, GB/T15038 —94, MIRLA4G
WEER Vs BRI . B ek, GB/T5009.8 —
2003; D- #ZE MR -1,4- WIs: A @I ERD,
134  Bhsese

NI R T A6 5K B 2 S R B ) o % SPF
LWy by, WIBRGAE RAF, 1EW B KA 16(8:00am~
8:00pm), AHIXFESE A (55 + 5)%, =i (23 £2)TC.

ANRGE N PESR L S, B 5 4L, RE4L 10
Ho Al B AL (C) . AT IRA (M) . FH R
HBAL(T) A4 KIEFBZL(A) . BB RERAL(Y) . H i
KoK, FatEAS TR R, HR&de
Tr Rk, LI RMIA 11 . SAREE AR 1
Fis, P RES A 10ml/kg bw. fE RSN
BfrE. RS SMETRARESE. A2 K
WE, PR NEAYE.

F1 HFEZFZEIYHALEFR
Table 1 Grouping of C57BL/6J male mice
paLibail i 5 QBRI

IR c 4liy%7/K (60ml/kg bw)

B 0o H 2 M 41757k (60ml/kg bw)
FHR A T AR5 95(60ml/kg bw)
AL R A A5 A4 R IR (60mI/kg bw)
SR AR Y T R IR (60mIl/kg bw)

135 ML FE AR A

TESEW ARy, DMREEE ALK 12h 5, fWIRER
KL, 53 B LG A

I3 S RERE(TC), i Hh =ER(TG). MK
EREEAMEEE(LDL-C) . I i a8 B g 85 (1 I8 &
(HDL-C) &%, &Mkl &rikittr.
136 AR E

TSI 451, Bhsn a5t 12h, ARRTOK,
IR BRI, fi# R N, BCEEE. ML B B AR
i BTSSR, RREERE, Hoh—&0 & R
J05 64T AL ZAD) %%
137 ALY s

D) A S b se s, SERRIHCH BFRE, Bt
WFAEL, AR, W4 O Yefh, 76200 1562 Bl
BN W ST 4T

JEIWTVI R A B 52 ) A7 i 7 4 23T 10% #i /R B
MR, VI, HE e (IRARL - #4r), 100 1%
W N
14 Giitigab

A EEE I ] SPSS13.0 Gt A AT b B, JH A
#7201 ANOVA(one-way analysis of variance), LA
Duncans £ fl LL &4 % (Duncans multiple range tests).
S 2 R DU £ ARMEIR (X £ s, K41 t K5,
p<0.05fHABEEMER, p<0.01 W EGHEEME
% 5.

2 ZER5HH

21 ZEEM IR



248 2009, Vol. 30, No. 11

86iltl=

XA Uk

2ot 8d A WE, BEATHRIEARINIE . "I, A
FEGZ 8d IR IE, A4 (1A SR T JS0BOR B JL i
AN P B A, SRR AL

F2 ABERERRINESR
Table 2 Composition of A4 broth and kombucha broth

sl pH TR (g/ml) HbH(%) P (mg/ml)
A 2.35 41.8 3.55 1.42
Y 2.64 12.9 5.67 0.71
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Fig.1 Effects of tea leaching solution, A4 broth and kombucha
broth on body weights gains of mice (n=10)
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Table 3 Effects of tea leaching solution, A4 broth and kombucha
broth on mouse body fat (n=10)
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T 0.50 =+ 0.10¢ 0.29 + 0.04% 272 4+ 0.442
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Table 4 Effects of tea leaching solution, A4 broth and kombucha
broth on Lee’s index and food intake of mice (n=10)
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Table 5 Effects of tea leching solution, A4 broth and kombucha
broth on serum lipid levels of mice (n=10)

AbFEZ] CHO(mmol/L) TG(mmol/L) LDL-C(mmol/L) HDL-C(mmol/L)

C 370+ 0.30 3.23+0.28 0.49 +0.04 0.81 & 0.06
M 9.08+0.84 293+023 073£007® 1.31+0.11°
T 6.31 £0.66* 257 +0.14  0.64 £ 0.05 1.02 £ 0.13
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Y 7.71+070 287020 0.64 £0.05 1.77 £ 0.07°

YGRS, Zenty A4 RIFM SR B, /I
FUIMTE ) TG A1 LDL-C, [RARSS AL, L8l
725 (p > 0.05) . AR IEAL X Ad K IEHE 41T FRAR
CHO /K- I, [RIBEES 4] HAT W35 1 2 = (p < 0.05),
JE R T 4 A2 7 HDL-C /K b, [RIBEAR G F 4] LA
F P75 (p < 0.05).

JOEL ] 2 e N AR DA AN RT D PR S R 153, B A A B 1)
By, OE O HT TR . Sl g % M VD S E
TR R R . AR, o I ] R A A B ok A 4L
PEERT, ZOMEREBN—NEZERN., A4 K
VT 0% 0 Tk R Y L A ST, AT A AR G 11 e i
o A AE o

HDL-C ¥ it 3= B2 61 BT 72 2811 BH [ 1 2 32 [m ] AT
JHE S A TF R PP AR B, WA ] R R 2 Bk . JR
R TEVRLAE B 189 i L35 P () HDL-C 7K, AT AR 4544 Y
i A - o BRI 6 B2 HDL-C /K P 128 0 R
g1, XILPaTRes AR, — R ARk IR R
I, 2 AR )RR T I 5 A WSO 22 1 o I e Al T AR R



XEFF

86iltl<

2009, Vol. 30, No. 11 249

N, RN 2 HDL-C MEATIaH . s g 1
JE R AP R v i ) v R i 43 338 HDL-C [k
EAER, AWMSEAEY A MK HDL-C K& & & .
26 AT KBTS AL R B W

%6 FEESNRAEEEHHEM (=10)

Table 6 Effects of tea leaching solution, A4 broth and kombucha
broth on organic indexes of mice(n=10)

AL R4 LB i AR HRH
c 3.65 = 0.18 0.24 +0.03 1.32 £0.03
M 4.05+0.21 0.36 + 0.07° 1.19 + 0.06"
T 3.77£0.20 0.28 +0.01 1.25 £ 0.02
A 3.98 £0.15 0.30 = 0.05 1.32 £0.01°
Y 3.60 & 0.08 0.23 + 0.01° 1.15 + 0.02
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Fig.2 Effects of tea leaching solution, A4 broth and kombucha
broth on pathomorphology of mouse liver tissue (oil red O staining,
X 200)
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Fig.3 Effects of tea leaching solution, A4 broth and kombucha
broth on pathomorphology of mouse fat tissue (oil red O staining,
X 100)
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