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Abstract: Rats were fed with a high-fat diet and the preventive effect of solid beverage on nutritional obesity and hyperlipidemia was
determined. After establishing an obesity model in sprague dawley male rats, the rats were randomly divided into six groups: high-, medium-,
and low-dose (solid beverage feed accounted for 50%, 30%, 10% of total intake), basic, model, and positive group (simvastatin, 10 mg/(kg-d)).
After four weeks of feeding, blood samples were withdrawn from the abdominal artery under anesthesia, and the following parameters were
assessed in serum: triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), aspartate
aminotransferase (AST), and alanine aminotransferase (ALT) in the serum. Additionally, body fat weight was measured, and liver biopsy was
also performed. The results showed that the model group showed significant (p<0.01) changes in weight, fat coefficient, liver, Lee's index, and
liver index, which were higher than those found in the base control group, in addition to significantly lower food utilization, decreased serum TG
LDL-C, ALT, AST, and increased HDL-C compared with that in the model group. All groups fed with the solid beverage showed decreased
serum TG LDL-C, ALT, AST, and increased HDL-C, with significant (p<0.01) difference noted for the high-dose group. Thus, solid beverage
can significantly inhibit body weight, reduce hyperlipidemia, protect the liver, and exert a preventive effect against obesity-related disease.
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Table 1 Physicochemical indicators and total content of

flavonoids and alkaloids in solid beverage

T E A7
SRS L*=50.52, b*=1.45, a*=25.16
Kot g 3.19%
R 12.24%
BRI 9.82%
FEE 102.5 mPa's
bS 1k a2 9.36+0.25 mg/g
AT 2.01£0.06 mg/g

22 LA R AR R AR R IR K IR E

%
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Table 2 Weight of rats fed normal and high-fat diets

283 FHA AT Rk E/le KREIE/g
HehstRB4A 155.06+£5.80  284.59+15.27 129.53
ZEAEAILE 153.4625.12  351.37+£18.42%* 197.91

E: HabRAAAR, *p<0.05, **p<0.01.

2 Al L, SEIGRTALCRIAE., iz R
TGt () p>0.05). 40 d SZI64E G s g
I KRR BT (p<0.05 B¢ 0.01), ik
RO HRALI N 20%, IR e T At

23 BN K BT ERE R AR
% iy B



MR B MR Modern Food Science and Technology 2016, Vol.32, No.12

3 EfFRRRIARIFENN (B IRES)

Table 3 Effect of solid beverage on weight of rat (mean value + standard deviation)

HElg
283 s/ R ‘
nE %—F % =F % =R rE PRE G An
ES 2000 6 284.59+1527  291.04+15.92  299.61+19.51 308.61421.35  319.43+22.18 34.84
AR 6 35021£17.31% 369211135  384.95£16.34%  403.51£19.72%  416.57+21.51%  66.36"
HFlE 6 3514241823  363.03+1341%% 369.19+15.39%*% 373.74+18.65%* 378.32+11.27%*  26.90%*
o | F L 6 3519742152  36844+£9.12  382.05+1346*  389.43+1629%  39599+9.89%  44.02%*
k&40 6 350.05£16.59  364.51£1296  379.41+1827  401.83+19.21 409.62+11.45 59.57
FARMITIR 6 351.18+19.86  359.72+14.19%%  362.03+16.49%* 368.42+18.61%*  371.89+8.83%*  20.71%**
Er HrTRALki: "p<0.01, "p<0.05; HAA A Tp<0.01, 'p<0.05.

H& 3 BdlEEor, E@EHIEMERER -, 4 KRR E ESA @ ROR . BITESEAb TALREAR
JSER =, BRI ERE TN T 66.36 g, AT [E A 20.71 g, Ferpsn AL IREAR T2 F A
PORHET AN T 26.90 g F144.02 g, KR THIRIA, [¥134.84 g, WMl E R ARTIRHE R LSRN
BAHRBZEE X (p<0.01), Ut IR R A YO XHRALRCNR, B R R AR

x4 BRI ARIFERENFN BB EIRES)

Table 4 Effect of solid beverage on food ration of rat (mean value + standard deviation)

HERF/g

483 AR - - - - AR F/%
#—RAWd) H=A (d) %H=ZA W) FwAH (d)
Hordist B4R 6 19.1140.49 19.9041.35  22.1241.09  23.84+1.04 5.80
2R 6 18.26+1.15"%  18.87+1.07°%  21.32+0.86">  21.73x0.51"* 10.85"
EER o=k ;| 6 20.96+0.78%  21.60+0.52%*  22.32+1.03 24.18+0.77 4.07%%*
Hon g Fl 4 6 19.54+1.13%%  19.5740.92  20.73£0.65*  24.35+0.61 6.98%*
B ki 6 18.49£0.76** ~ 19.63£0.17  21.56+1.15  24.09+0.74 8.38*
FAMITLR 6 17.18£0.54%*%  18.04+£0.88  20.74+0.42%  19.65+0.53** 3.75%*
E: HaRaLar: "p<0.01, "p<0.05; HAEAIZELER: Tp<0.01, 'p<0.05.
FHEE 4 v 50, B R E R T 2 EXT R4, (AR A 7 LE BE A UL, FELAAORE ot Aot e s
Ut E R R E — e R L K R e, = B KAPRALE A R, (H AR R 75 2
SR 2B B4, N 10.85%, KEARE IS N — 5.
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Table S Effect of solid beverage on weight of rat liver (mean value + standard deviation)

/g
287 IELE 038 - - -

FFRE/g Bl /g PR /g /g
bt pR L 6 39.26+3.74 9.6240.69  3.66+£027 7.17+0.63
B AR 4 6 63.89+15.49%  14.44+0.57"  376+0.57 8.16+0.34
(R gt 6 56.49+6.74**  13.35+0.72  3.76+0.32  8.34+0.37
g A4 6 56.25+6.06%*  14.16£046  3.47+0.44  7.95+0.77
Ao AR F 40 6 61.26£524  14.42+043  3.76£021  8.45+0.70
FAAMITE 6 57.98+5.84** 13024021  3.55+0.57 7.71+0.82

E: SR "p<0.01, "p<0.05; SRR Tp<0.01, p<0.05.

* 6 BEURRRIX BRI R BAAHERAORN G EiRES)

Table 6 Effect of solid beverage on aliphatic coefficient, liver index (mean value + standard deviation)

28 5 B/ R  Lees 184k EHENEI2E0% WRIRW Z480% FT48580%
Hoahat BE 40 6 283.50 1.65 0.26 12.29
B AR 20 6 296.56™ 2.69" 1.68" 15.34%
B A4 6 280.93%* 2.40% 1.08%* 14.20
Ao Al E 6 282.73%* 2.53 1.14%* 14.93
H Sk F 40 6 283.07+* 2.58 1.24%* 14.96
FARMITIL 6 282.02%* 2.36* 1.16%* 14.59

Er HrTRALki: "p<0.01, "p<0.05; SRR A Tp<0.01, p<0.05.

3 6 SR AT H, S IRAMEL, SRR
) Lee's 185 SHAMEN AL B RAEN R L0
FFAE BRI .5 22 57V (p<0.01), JF LT i Sk 30kF
AL EBATEXTIRAL. SR fAat A AL, A dhim IR
IR R AR TALI R BRI Lee’s $5E0ME A i
FRECEWRZERL (p<0.0D): SitE4. Rty ]
U RN R AR AR (p<0.05); KRIIAHER
PERAN 2 (p>0.05); 5 T NIRRT ALK
R KBRS . Lee? fBUMI IR 17 SR E0 S5 £ 25100
(0, 338 B e M A AR T A B OKS B A A A T
g, SRR AT e P A I ] A e e ) S AT
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2.5 BEMRYOR A Bt ik £ 38 AT o B

Mhg, —BFe S HEEE (TC). HM=F (TG).
E e E A -IHERE (HDL-C) AMIRS5 5 & [ -H
[ (LDL-C) %5 = B IR AT E Fahs™, TC /&
M B e A SRR E RS AT, AR RSIKAE L
TR R R EEERE; Hrf TG Zi2Wim Him =/
IMAE AR A E DA O XL 58 RPN 6 5
LDL-C 25| #&CIUFSE; 1 HDL-C 2 N 21
R g P /NS YN N E 7 eavd 7 < P R el 9 =/ i R N ¢
REXS K BRI (52 L2 7

F 7 BRRRAEEARLETH K=l SZEEREEAEERERRBEREEORERNFN (=6 M TIRES)
Table 7 Effect of solid beverage on serum TG, HDL-C, and HDL-C in hyperlipidemic rat (n=6, mean value + standard deviation)

205 TG/(mmol/L) HDL-C/(mmol/L) LDL-C/(mmol/L)
iE st RR e 0.50+0.06 1.39+0.08 2.59+0.12
BfsAER 4 0.68+0.13" 1.31£0.16" 2.93+0.19"
HESHEA  0.59+£0.05 1.37+0.02" 2.65+0.10"
A sn P A Ea 0.62+0.11 1.33+0.08 2.85+0.10
R oY Wilh 0.63+0.11 1.32+0.07 2.88+0.12
FARAITR 0.60+0.16 1.35+0.03" 2.5240.06"
7 : TG, Hih=85; HDL-C, % EMEGeER; LDL-C, KEEMEGIEE, HxiRakis, #p<0.01, *p<0.05; 54z

RIZAAR, “p<0.01, “p<0.05.
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YRR TG A1 LDL-C 7K, $&8% HDL-C 17K ¥,
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7 8 BRI MRS HistriEm O inEE)

Table 8 Effect of solid beverage on blood biochemical index

(mean value + standard deviation)

205 EIEUE 038 ALT/(WL) AST/(WL)
Habxt e 6 50.40+9.41 153.67+28.21
BfeAER 4 6 80.83£19.88"  204.67+13.35"
o FHi 6 71.80+10.38"  176.33+53.89"
ot Fl 24 6 74.67+2331°  188.60+30.61°
SRR E 4 6 79.50£24.72  199.60+25.33

FARMbIT 6 543312117 171.00+37.93"

7E: ALT, 5A%ER8E; AST, AE4528, St
2 p<0.01, "p<0.05; HAERAER, “p<0.01, p<0.05.

HZ 8 AIAN, MRV I AST A ALT FHmdR
B . SRR AtV T X ALT F1 AST [HFERIE
FIRFEAKFE (p<0.05), mEAHFIEAHKRME ALT
ISR BB R(p<0.05), IKFIEZH K RRUMLTE ALT 7KF
NEEA R (p>0.05), FF i ) AL A T AL
AST IFHIIAR) R K F (p<0.05).

2.6 - AR AT By oW 45 A
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Fig.1 Histopathological slices of liver tissue after four-week
treatment (200%)
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