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Effect of Fuzhuan Milk Tea on Blood Lipid Level in High-fat Mice
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Abstract: To investigate the effect of Fuzhuan Milk Tea on blood lipid level of mice fed with high fat diet. In this wok, 126 male kunming
mice according to their body weight were selected, which were randomly divided into seven groups: blank group, control group, tea soup group,
milk group, low (167 mg/kg), middle (834 mg/kg), high (1667 mg/kg) milk tea group. The mice model with hyperlipidemia was established by
feeding a high-fat diet. At 28 th, 35 th, 42 th day of continuous gavage, serum total cholesterol (TC), triglycerides (TG), high density lipoprotein
cholesterol(HDL-C), low density lipoprotein cholesterol (LDL-C) of mice content were detected. The results showed that the contents of TC, TG
and LDL-C in high-fat mice decreased significantly by intragastric administration of medium dose milk tea compared with the control group,
which deceased by 16.38%, 66.67% and 34.34% respectively. Under the condition of continuous gavage for 28 days, 35 days and 42 days, the
effect of reducing blood lipid in tea group was remarkable at 35 days, while the milk group was no significant difference. The lowest blood lipid
level was observed at 28 days after gavage of high-fat mice with medium dosage of milk tea. In conclusion, Fuzhuan milk tea had a significant
effect on reducing blood lipid, which could provide a theoretical basis for further development of products with Fuzhuan tea as raw material.
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Fig.1 Effects of high-fat diet on TC and TG levels in
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Table 1 Effect of Fuzhuan milk tea on blood lipid level in experimental mice

R 1 REERYIZFRT /MR M AR 7K T HY SN

487 TC TG HDL-C LDL-C

FHm (N) 2.86+0.38 0.75+0.09 2.36+0.19 0.2120.06
*HEL (C) 5.92+0.54* 1.1740.10% 3.68+0.30% 1.98+0.08%
Zmta (T) 5.19+0.49%4 0.51+0.094 3.8240.35% 1.28+0.09*4
H47mn (M) 4.91+035%4 0.710.10% 3.78+0.26* 1.3940.08%4
& Ew R4 (TL) 5.56£0.50** 1.10+0.11%* 4.20+0.28% 1.82:+0.08%
P A EAALL (TM) 4.95+0.38*4 0.39+0.084* 3.96+0.27% 1.30+0.10%4
S EA4 (TH) 5.32+0.30** 1.01£0.09*** 4.48+0.27%A 1.78+0.10***

E: kG EGLMEL, p<0.05; AL, p<0.05; e5RAHLAAL, p<0.05; @®L54wrLatark, p<0.05.

69



R ERBHL

Modern Food Science and Technology

2019, Vol.35, No.8

24 [ BB R /N B AT 8 B

== )8 d
b e=35d
ma4? d

[
~J

a

TC / (mmol/L)

N NN
e e
AR AR

C T M
b 28 d
em35d
ma42 d
)
= a a
g
&
o)
[_‘
M ™
C 6 w28 d

) ] §
T @ 8
o \
5 W \
O ) N
- =~.
w N
S -
) )
:
d
20F
- 7
E 1.5F é F
Y 2
%) ” o
| |Z %
A ] Z
: , 2
0.5 ? ?‘
0.0 T M

& 3 A[E)RE)xT 356 /) FR M BE 7K A2
Fig.3 Effect of different time on blood lipid level in
experimental mice
E: B ar ERMHalEd TCAKF; Bb: TGAKF; B
¢: HDL-C K-F; B d: LDL-C K-F. BFFHakT5#F
28 d ABKL, p<0.05; B F4Eb A T5EF 35d 48k, p<0.05;
C: STRRZR; T: %A, M: 44048, TM: R4,

70

B 3 Mt /N REME S 28 dy 35 dy 42 d IR
MEAFRT LG BT B FEAS R B, A d A
FIEGIA A MR K PFEA RN 2. Hrh
HEB TGNV NRAES 35 d NFEARTE &3, TC.
TG.LDL-C & &7 Al FEXTREZH FEIK T 21.67%-56.14%
F138.01%; H/NREBIZHE42 dif528 d. 35d
#IEE, TG. LDL-C &&E%E LTt (p<0.05). 4@
ANERTELAIMEZS 28 dy 35 d. 42 d I &I g7k T 35T
BEZERB. PREYIEHNRP TC. HDL-C.
LDL-C & b I ] Tt s, fE -1 42 d PR LG
T 28d B G H#2ER (p<0.05); 1fi TG & =1E 28 d
AT B AR AT, SRR R T 66.67%, MR
&EN (0.39+0.08) mmol/L.

3 g

3.1 MRFAR S AMAERE SR, g H =
(TG)~ &JH[EELTC) K% B 8 I (LDL-C)FEAnifk
JE T e AN e 5 B IR 2 11 (HDL-C) & A Ve 2
Sl RO SR . HAO RS TC. TG & &
IIIIRRIE L, TG 22 iE i MR AR R A,
HDL-C &2 RINEEINE TC /R, WA S
TC FIRAAT S, DR e i) i A 7K Tt B o i A A
Fe L e B B L

3.2 ARSEEG A O i g ST R R SR S IR O
W RN BRI KT g2, iR s Tl
RHEIFR/INBR S R L m IR B AL it 7 v, nT Uil
sETE. e E . R IIeE TSR R M
U7 A S RATTR I, WM 5245 A2H A B
HDL-C &&ER¥E LA, X5KELWE AL RA—
G, fhtgam, MRESUSONRE, TR R,
m AR/ NR Y HDL-C & &S+, HJFEPEZE HDL-C
(14 R IR [ BERE A A5 B2 1 (CETP) &= FE{%, A
M'FE HDL-C &340, 11 CETP ek = bl BEng
EREEREAY TG HIcH, 5 8UH [ EERE A
HDL-C "H#85 1 %5, #Eimi{iif3 HDL-C ki~
NI e dg R ARRE RS RES 3 TCL TG & &[4
ik, HDL-C &2, R 2 2340 i I [ e
TSR FE A AR, AT ol 2 52 24 BB w10 JOE 3 e 7
WA DR CHE,  AA BB AR AER- . E 4t
WFFese i, X2y i EGCG A RIS A Rt A%
/INRIIRE. TC. TG F&EDAIMEERKT, fEit
REWTEHZARIE A, D AR B2 HEE, AT 3 PE
NEHIVER, X SASLIGH A R —E

3.3 IREEFRT R Z W) A 2 TEY T T U
B EOE N G S R AR R DGk, ekD



R ERBHL

Modern Food Science and Technology

2019, Vol.35, No.8

NEWT & BCCA S IIE A B o . A gh FIE E EE IR
EEE, A ZPEEY) R E 2SR p-ALEkE 41
EEA, BAERTRER T IR, PusSER.
Frested 2512 IRk B SR 12 JHILIE
®A, HAMAEAKFFRE TC M TG & & MK,
R PRI 7 R B S R R 2 A A
W H R DT RS, RN
BERERZMSFNEAS AN EEEEES, HhE
© EGCG 1 ECG2 MMERE I LR 549 s E
R BEESRE o I ARSI HAE AT AR A,
AR EFKIEF TC. TG, LDL-C %,
5 HDL-C FrfE, UtBHORRE A g4 nr DOsst i =5 if
NEZKFB BB H .

34 ZE LATR, ANSIGKTIRRE A WA R M AR VE 3T
T b PR, S5 REE, RIEAYIA AT A i
AT RN IR KT, G AR AR Tt 2211 51
(s LT, TEAR AR Eo AR T 46 5.
I FIRSRIGARREN, SRR B /N R AR B
AR, HAE 28 d BRI EYIRA NS 5 A,
X Ja g/ RIRFRI TR L T ZEMME. (HRX TR
WA IR P AR ThRE MM LA, XTI TESEH)
) HAENUIE 7R 22— 7.

(1] B, 32 4808, A5 R 7 SR EUD 0T v IR HLAE K B if
JIREC TRV P[] M ZRIEREE AR #441%,2018,52(1):23-27
QI Zhen-liang, BIAN Yu, CAI Hu-qiang, et al. Effects of
semen cassiae extract to blood lipid level of hyperlipidemia
rats [J]. Journal of Harbin Medical University, 2018, 52(1):
23-27

2] TR AR, R 2k 2 Mol M ifRE oK B i s A v A T
HZIMDA . T-SOD 7 & [ [J]. H7 [E 71 1E,2019,44(1):71-
74
YANG Kuan, QIAN Wei-dong, QIN Bei. Effects of tea
polyphenols on blood lipid metabolism and contents of MDA
and T-SOD in liver tissue of hyperlipidemia rat [J]. China
Oils and Fats, 2019, 44(1): 71-74

(3] XT38, VI EH, 25 % 2, 5 AR % v e SRR 1 e AR
P TR (D] 25 TR, 2010,37(1): 1-2
LIU Zi-yin, XU Ai-qing, LI Zong-jun, et al. Research
progress on Eurotium cristataum and its metabolites in
fuzhuan tea [J].Tea Communication, 2010, 37(1): 1-2

(4] gl SO, G, A AR 5 B IR D RE M T BRI 1
YRR AR E0,2017,41(4):6-11
HAN Zhuo-xiao, HUANG Ya-ya, LIANG Yan, et al

(8]

[11]

[12]

Research progress of lipid-lowering function and main
lipid-lowering active substances of fuzhuan brick tea [J].
Guangdong Tea Industry, 2017, 41(4): 6-11

ARl AR 7% 5 B3 1 B2 WF U BE R (.4 7 N L,
2018,18(13):1-2

FAN Cheng. New research progress in main active
ingredients of fuzhuan brick tea [J]. Farm Products
Processing, 2018, 18(13): 1-2

BT T AR, S5 AR 25 v e SR TR 0 S A
L FAEBES KB PR ] B R 4,2018,40:1-12
WANG Xin, ZHANG Yu-xiang, REN Ting-ting, et al
Isolation and identification of Eurotium Cristatum from
fuzhuan tea and its application in liquid-fermentation [J].
Food Science, 2018, 40: 1-12

TV, 3 MV 58 o, A5 AR A 2 0 T G A B 5
[J]. £ R, 2018,43(7):116-122

ZHANG Ya, HUANG Ya-ya, HAN Zhuo-xiao, et al
Processing technology of micro-fuzhuan tea and
identification of golden flower fungi from micro-fuzhuan tea
[J]. Food Science and Technology, 2018, 43(7): 116-122
Layman D K. The role of leucine in weight loss diets and
glucose homeostasis [J]. Journal of Nutrition, 2003, 133(1):
261

AN 22 AR R G (R R TAD SO R BN BERL 2 589
) Z]. il S AR A, 1983

HU Pu-an. Chronicles of chinese customs (volume9, twelve
photocopies of folklore and folk literature) [Z]. Shanghai:
Shanghai Literature and Art Publishing House, 1983

AR 75 25% ) 88 B Hox R A AR B/ L 7K D52
WA[D] K W R ALK 2#,2013

SHAO Shuai. The preparation of milk tea and its effect on
blood lipid level of mice having high fat feed [D]. Changsha:
Hunan Agricultural University, 2013

AR, 2 2 2 A AR L ARG S W A L 7 (11,
A AT AA1],2013,9(7):38

SHAO Shuai, LI Zong-jun, LI Ke, et al. Optimizing the
formula of fuzhuan tea with milk by orthogonal test [J].
Academic Periodical of Farm Products Processing, 2013,
9(7): 38

K F, PR, B AT R AR SRR A Y S e T 4
X e A A A 5 I (0] B B B2, 2018,
34(10):21-27

ZHANG Rui, LU Mei-xia, WU bu li ka si mu-Al KE BAI
ER, et al. Improvement effect of dietary fiber from chickpea

on lipid metabolism in hyperlipidemic rats [J]. Modern Food

71



R ERBHL

Modern Food Science and Technology

2019, Vol.35, No.8

[13]

[15]

Science and Technology, 2018, 34(10): 21-27

RS3E &, RV 2, A0 5%, S 8 R 3O R /0 BRI 7K
SEfRRE [J].96 7 5 52,2018,29(10):11-14

DENG Xin-lei, WU Ling-yun, LI Jing-jia, et al. Effects of
irisin on serum lipid level in mice fed a high-fat diet [J].
Hainan Medical Journal, 2018, 29(10): 11-14

Zhao LY, Huang W, Yuan Q X, et al. Hypolipidaemic effects
and mechanisms of the main component of Opuntia dillenii
haw  polysaccharides in  high-fat
hyperlipidaemic rats [J]. Food Chemistry, 2012, 134(2):
964-971

Soo C, Tae K, Catherine R, et al. Effect of instant cooked

emulsion-induced

giant embryonic rice on body fat weight and plasma lipid
profile in high fat-fed mice [J]. Nutrients, 2014, 6(6):
2266-2278

Sung Y Y, Kim D S, Choi G et al. Dohaekseunggi-tang
extract inhibits obesity, hyperlipidemia, and hypertension in
high-fat diet-induced obese mice [J]. BMC Complementary
and Alternative Medicine, 2014, 14: 372

Weing Rtner O, Dieter Liitjohann, Ji S, et al. Vascular effects
of diet supplementation with plant sterols [J]. Journal of the
American College of Cardiology, 2008, 51(16): 1553-1561
PRIk R T, T 4L 55 R IR TRk S K SRR A )
T[] DU TR R #,2012,39(2):294-295

XU Shu-di, ZHENG Yu-jian, DING Hong, et al. Analysis of
method for building obesity rats model induced by high fat
diet modern preventive medicine [J]. Modern Preventive

Medicine, 2012, 39(2): 294-295

[19]

[20]

[21]

[23]

P55 XA A WRiEE, S5 R A /KSR v i HILE /I BT
JRARER I EER S LT E TR FE 0], 6 i 2 2 ik
M%42,2015,5:1561-1566

LIN Yong, LIU Zhong-hua, LIN Hai-yan, et al. Study on
influence of fuzhuan brick tea aqueous extract on lipid
metabolism in hyperlipidemia mice and its antioxidation
[J].Journal of Food Safety & Quality, 2015, 5: 1561-1566
Brown M L, Inazu A, Hesler C B, et al. Molecular basis of
lipid transfer protein deficiency in a family with increased
high 2 density lipoproteins [J]. Nature, 1989, 342: 448-451

H SCZE A, A A0, A5 AR R Al B 1 AL PRI 9 11,
ZRHREF,2007,27(3):211-214

XIAO Wen-jun, REN Guo-pu, FU Dong-he, et al. Study on
the regulation of blood lipid by fuzhuan tea [J]. Journal of Tea
Science, 2007, 27(3): 211-214

Kao Y H, Chang H H, Lee M J, et al. Tea, obesity, and
diabetes [J]. Molecular Nutrition & Food Research, 2006,
50(2): 188-210

Frestedtjl, Zenkjl, Kuskowski Ma, et al. A whey-protein
supplement increases fat loss and spares lean muscle in obese
subjects: A randomized human clinical study [J]. Nutr
Metabolism 2008, 5: 8-14

PR, B A 2, DURERS S5 R 2 5/ R Dy A EA R R A
JRESARTHAR AR, £ ih 5 B T011,2010,41(2):76-79
DU Shu-xia, OU Shi-yi, BEI Hui-ling, et al. Effect of tea
polyphenols interaction with milk protein on in vitro
digestibility of protein [J]. Food and Fermentation Industries,
2010, 41(2): 76-79

(L5 83 70)

[26]

(28]

72

20, B T S5 SRR 2 S O R A QR i
5 [J]. 5 3h W 2 4R :1-5[2019-05-05].  https://doi.org/
10.13326/ j.jea.2018.1352

PENG Bo, MAO Xi, LIN Xue-gian, et al. Effect of vitis
davidii juice on blood lipid metabolism of rats [J]. Journal of
1-5[2019-06-12].  https: //doi.org/
10.13326/j.jea.2018.1352

PR N4, 51, 55 s 3R DR e 2 ok st A PR 07,
P AH:2019,5:1-7

YANGlia-ying, JIANG Li-juan, ZHANGYau, et al. Study on

Economic Animals:

the hypolipidemic effect of Zhi Qing Shuang healthy tea [J].
Modern Food Science and Technology: 2019, 5: 1-7

SRNLKR TR, RE SR 22, A B0 S G ST v i i
(RIRZI L], AR P 4%, 1991,1:102-102

WU Li-fu, HE Zhao-fan, XIONG Lu-yun, et al. Effects of

[29]

prickly pear juice on experimental hyperlipidemia in rabbits

[J]. Journal of Mountain Agriculture and Biology, 1991, 1:
102-102

P 5, W L, T B, A ORGP ) 8 2 T K SR B

AR AT AL DO RESZ M [J]. VLG A bR 5 24),2013,35(2):

245-248,254

YAN Wei-yu, XIE Guo-xiu, DING Huang-jie, et al.

Preparation of nano-propolis and its effects on blood lipid and

antioxidant function in rats [J]. Journal of Jiangxi Agricultural

University, 2013, 35(2): 245-248, 254

PR LA SRR SRS P AAA PEAT F IT,
HNREWTFU[D]. P T,) P K#,2015

HUANG Xin-xin. Extraction of flavonoids from Rhizoma

edulis and its anti-oxidation and blood lipid-lowering

functions [D].Nanning, Guangxi University, 2015





