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1.1 R EiRF

BB IRRE (IR i $EHE 10% et ) | 5 DR TR0} (g
U5 24k 60% Rk 1 ) W T r DL (b 50 AE W H R A
BRI AR R TR W (2.65 gfkg) 5 WA ] Al 15 4 (60
mg/kg) , LT DU 25 A FRA ] .

HeAZ BNy, NS 7E DU Ol BHE A RS
H ML NS RAESRI AR A Sk
RUE K, NS AR RS KRG 0 5 J08 BEE
Ky, WAL TR AR BEE A R | AR LR B v
ZERIREE W FK, 2bTgk I & A R A
G ER AN P REREBEMARA R Ak
fif, INAR = Z R AR A IR A

BAHE B (Total cholesterol, TC) Ml & 15
& H 9 =g (Triglycerides, TG )l % i 71 & K
WREENE R A E S (LDL cholesterol, LDL-C) il
IR A = % AR & [ EE (HDL cholesterol ,
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HDL-C) M & 147 & 4 4 & i} (Alanine amino- AR A
transferase, ALT) M & i85 & 4 5 5% % (Glu- 1.3 REFHZE

tamic oxaloacetic transaminase, AST) W & i 7
& BEHYTER (Total bile acid, TBA)M &k F| &,
ot AR W) TR ST T
12 UR5EE

S32 1 4 B VU BF AL, 1 AR OF r BE A5 A
PR 7] 5 PLS i L8 GOk BE L, T P 35 3 HBIL A 33
A7 B2 A s GB023CTL-K3 s b, 4% 24 AL Ak
B 28 A BR 2 Al ;Chemray 800 4= H h 4= 1k 7 #r
A0, TRINTE AL AR iy B KZ-TT o 3 41 U A,
Servicebio 23 ) ; 2 Tl BE G FL A AS: A, 3 1A B

1.3.1 REMBEIS M- TR EH Rk
F il A5 TR K M3 by A KA 43 i 60 H
i, e E TR A0 J5 I AGE 52 R TR AT L R AR
TGS 7K 53 38 50 1R A I B BB 1R 24k
LR S By 55 R B 180 °C, )k
J& 15 Hz, MBAFH6 0K 16 Hz, M6 £k 5z S0 ) 45 T
AN FREL 200 g AHE A7 BROR A R TOR R B
TRy B, 22 05 i v Ak ik 45T 2R 800 W, Hif [i]
100 s, K R PR RS B 2Lk 55 ARy e I
W HHC L IR AT, AR N

1 REBPERASR
Table 1 Nutritional composition of meal replacement powder
BRER A TEMBES R RERBR G
B EI% ) e A G RAEI% 6 5 /%
& %/% & F/% &% /%
47.33 £5.10 1931 +1.34 7.90 + 0.65 11.42 +0.98 15.93 £ 1.05 6.56 +0.84
132 iR ac el 4l SPF 9% 6 Jaliefdle ), TC TG HDL-C LDL-C AST ALT Fil TBA 4§

etk C5TBL/6) /N B 50 H & T i (2042)g, 10 A
WS BERFR 2 s W S i bt . WU 1R R
BLFe HE B ML 43 20 5 15 0 B 4 402 5 A S 6 2
PHPEALAREE 10 H, BIPEAL A4 20 B, 25 1 4L(C
20 H A B AR K HIRIR R ) (SR (D L
AV W+ o I i) BV ZH (P 20 9 E AR
ERIK -+ B TRRE) BHPE AL (Y 41, SRR R A %
T+ B A RL) R 0.2 mIL/H SEE TR 9
Ja /N EUR 2 3 AR 3R B0 3~4 K, B BIROKCR
B, B 12 h, W EEEHAE (23 £2)°C, W
60%.,

1.3.3  /NEUARTT R . W ARG I 0T R #% R A0
W SR I a] A R 0 /DN BRUMAR BT A i) /0N B
B T A o Ok ) R DD 0
JE, A B R K BE i, BB AR T, S B AR 0 SR
SUNBU A RS B, T35 IR 5 04 5 2 19t
B, e MRS R

1.3.4  IOBEFN MG A AR br il e NRTESE &
12 h Ji5 K BRI VAR A pl R SR i, 4 FRL ot 4
ASCSE Y 5 00 7 i W e B s IR O R I A4 I
W, 4l 4 CHRE 2 h J57E 4 °C .2 000 r/min 2514
B 15 min A3 2 0 35, 57 B AR AE T -80 CHF

P¥TE 4 B A B A Sk,
1.3.5  JHERT I IR 2R BORFERG B0l e i
TN GRS IRCHE RO | P A B R K R I, e AR TS
S BRI T -80 CUKFEAR AR /7. e A
THEFIE R4

JHFE 22 550 (% ) = (FFIR 5 £ /7D BRUAR 5 £ ) x 100

JHFHIE 20 2PN —-80 CUKAR IR | k5 LA 1:10
(mIV') () A9 i 4 B /A B R /K A9 3, 3 500 o
min .0 10 min BCEIE W, FIE TC A1 TG & & I
S SR FHAH 3 70 G AT AU
1.3.6 ZEMEARFIE  RES 8 A/ RIS &
i, Lh 1210 (m/V ) 1 B 5 1 25 260 /4 B AR K &) 9K
W ,6 000 r/min 250> 10 min B E 7 W, 2618 T-
CHO 1 TG &t R FAH I 3500 G kA 7 A
1.3.7 HZY A ny e 0 IE A 412U 4%
Z R WS WA E , A K 2 bR A 40 38 )5 ik
Y1 R WA WU R R R | AN [ 3 s
FE CBERL K, R #F 4T 95 AROKE — B 41 (Hema-
toxylin—eosin, HE)ZL € 76 W il N LgE i,
1.4 HIEREBSSH

PR EE 3 W, AT RR N T+
brifE2= SR SPSS 25.0 #£4T Duncan 2 5
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Fig.1 The effect of meal replacement powder on mouse body weight (a) and abdominal fat weight (b)
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22 BAHEREHT/INGR B IS M EE R G

wmE 2 Fras, /N A K- Y 4>P 4>D
H>C 24, D A b EE 2 A 4E (6 5o B %

PE2EH (P>0.05), HEHAS DA C H¥WA BE
P2 D ALMBE KT H230E 1E F A Y 5 R R
T I 22 0 W K R e A BEL 1k 1 R 2 A 8 W DA
For= i b B JEME B AR 3R R A Al A5 ) e M
B 25 A A FE T 300 T 8 A Ak £ i e i | A
B FEBEREAR AR . P 4L/ T AR I3, 25
MM . Y 4L/ B i B T P4l
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Table 2 The influence of meal replacement powder on organ index

N 25 2 #/%

BE ca P Y

B 1.18 £ 0.13" 1.21 £0.13" 1.24 £ 0.14* 1.22 £ 0.09*
S 0.83 £0.15° 0.76 + 0.25 0.7+0.17* 0.73 £0.11°
J- 0.32£0.10° 0.34 £0.18" 0.38 +£0.24" 1.19 £ 0.38*

T A — A7 AN R/NG 0 38R 22 5 W 3 (P<0.05) .
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Fig.2 The effect of meal replacement powder

on fasting blood glucose in mice

N7 55 N7 e 0 T S I W S
2.3 EHEKREHITNRMEENIEIROZN

I35 I 5 T LA S B S B 5 E AR P 4 AR
T, W 3 iR, P AR TC F s THE 3 4,
TG & BEE THE 3 4 (P<0.05),C 41.D 4/
Y 4419 TC TG & f ¥ 6 3% 22 5 (P>0.05) , 6
S 05 21 R B 201 A8 A AR I v P IR R H I — e
S A S R R R R 2
Az e T, L Y B SR R A T 5 R b
ELAT I 3 3 o A A 1

EMIENEE [ (HDL-C) FIE % B B & A
(LDL-C) A] LA sz e JIEL [ et 1 A i A7 501, G 3
Fi7R P 4 HDL-C B EF L FHEH (P<0.05),
LDL-C & ¥ & TH e 4 (P<0.05), 1fi C 418
HDL-C B &% T D A1 Y 4 (P<0.05) , 15 W A HF
AR Ry A0 B R At AT DR DS B R IR AR
I R (i o = o I S B RN ) = e
WA, M OCTTF 5E 3R W £ £F 4k e % 10 2 AT
LDL-C % &, JF % HDL-C 47 — & #2 JH 1 1,
LDL-C i 1 g & /E 5 IR [ B il i 28 A1 R 4 200
it A v o2 fige oK LR RUIFIIE A AR R Ak
BV ER s HDL-C 78 E AN vh & i, ] 48 B
A1 V] 2 L JOEL T, O i T [ IR Ak A IR
7] 2 i, DAL AR AU L 5 v 3 I T e L g e
L, AL LDL-C & & M4 m HDL-C & & A7 F
T A AL A SR

ML AST AT ALT &5 50T LA s i JE J2:

I K7
Blood lipid level/mmol - L™

N\
P
o
i
A

o LN
TC TG HDL-C

TE A FR/NG 7 REROR 25 57 135 (P<0.05) , T A,
3 RE /R MBS #9521
Fig.3 The effect of meal replacement powder

on blood lipids in mice
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Table 3 The effect of meal replacement powder

on mouse serum enzyme activity

28 3 ALT/U-1." AST/U-1!

ca 45.78 + 12.46° 170.99 + 34.9
D 49.8 £ 12.28° 179.13 £ 8.67°
P 49.78 +7.21° 207.03 £25.17°
Y« 63.88 + 12.24° 194.56 + 16.1°

T — B R 7 B 3R 7R 22 573 3 (P<0.05) .
2.4 BHEREHIT/NRFTEIERNR M
R 4 PR, D 40 5 6 FFIE R 40 C
HMY D EBEXES, SPAHARREEER 4
A ALT F1AST 93 Fr ol 0, 5256 41 /)y BRUFF IR 46 473
L NER: S Ry = N =

H IR E XIS MR K, K5 5 B8R i
JHFR2 0 ERE TC TG 4k 7T %0, D 4 /0N BRUIA [
FHM =S P AA W25 (P<0.05), Ui
A AT LT s IR AR BRI TC TG & i,
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Table 4 The effect of meal replacement powder on liver lipids in mice

28 3 M Bt Z g AT ME & 2% TC/pmol - g™ TG/pmol - g™
Cca 0.98 +0.11° 34.37 +2.93" 8.04 + 0.84¢ 27.96 + 3.64¢
D4 1.01 £0.13" 33.27 +3.57" 14.20 + 2.45" 73.31 £+ 6.73"
P« 1.30 £ 0.15* 38.00 + 5.30° 26.12 £2.22* 126.35 + 9.36*
Y 4n 1.02 +0.11" 33.29 +2.86" 4.10 + 0.4¢ 60.74 + 4.83¢
25 EAEREHTH/ING AR B0 61
IR T 2 S U IR 6 A 0 e, A e .
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Fig4 The effect of meal replacement powder

on mouse bile acid
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Table 5 The effect of meal replacement powder

on mouse fecal lipids

28 3 TC/mmol - L™ TG/mmol - L
Ca 0.67+0.36 0.03+0.01"
D2 1.16+0.506" 1.12+0.03"
P4 1.33+0.19® 1.18+0.24"
Y 4 2.03+0.12° 6.65+0.45°

MR 2 BL P LR 23 T HE R A /0 a5 Y AL o3 i
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B A 17 240 ML AR AR /N, D2 i M 40 A RR 4 0 T
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I S 6 2 /) BB U A AR AR B —
AIERCR , X TSR RO R & A 2 R
PR (R B 27 4E 5 B 2SR 2 I W I 55 ) F
FERBL, ZB2RW T AR A 2 3 I R R %
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Fig.5 Observation of mouse liver tissue morphology (x200)
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Fig.6  Observation of mouse adipocyte morphology (x20)
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Intervention Effect of Oat High—fiber Multi-grain Powder on Obesity
Induced by High—fat Diet in Mice

Huo Rui, Zhang Meili", Zhang Yakun
(College of Food Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010018)

Abstract Using oat—corn—konjac extruded powder, oat bran powder, skimmed milk powder, kudzu root powder, pump-
kin powder as basic raw materials, prepared a high dietary fiber powder and explored the effect of obesity intervention
on high—fat diet mice. Mice were adaptively fed for 7 days and were divided into blank group, high—fat diet group, ex-
perimental group, positive group. After 8 weeks of intragastric administration, the weight, blood glucose, lipid metabolism
and tissue sections of the mice were observed and measured. The results showed that compared with the high—fat diet
group, high fiber diet could significantly reduce the body weight, abdominal fat weight and fasting blood glucose value of
mice (P<0.05); it could absorb cholesterol, cholesterol and triglyceride content in blood and liver. Compared with the
high—fat diet group, liver cholesterol and triglyceride content was reduced by 45.63% and 41.98% , respectively. The
meal replacement powder intervention also reduced liver damage caused by high—fat diet, significantly increased serum
high—density lipoprotein (P<0.05), and reduced low—density lipoprotein, aspartate aminotransferase and alanine amino
transferase content. The formula powder in this study can reduce the weight of mice and improve liver damage caused by
fat metabolism and obesity.

Keywords miscellaneous grains; dietary fiber; obesity; lipid metabolism



