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Effects of soy oligosaccharides and peptides on blood lipid metabolism of rats

XIE Sha-li, SHI Yuan-gang ( Department of Nutrition and Food Hygiene, College of Preventive Medicine, Third Military Medical Uni-
versity, Chongging 400038, China)

Abstract; Objective
plasma. Methods Sixty healthy SD rats were randomly divided into five groups fed respectively with normal
diet (ND group) , high-fatty diet ( HFD group), HF diet +2% soy oligosaccharides ( SO group), HF diet +
3% soy peptides (SP group) , HF diet + 2% soy oligosaccharides + 3% peptides ( SOP group) for 8 weeks,

To investigate the effects of soy oligosaccharides and peptides on lipid levels in rat

and the concentrations of blood lipid and apolipoprotein were measured at 28 d and 56 d. Results As com-
pared with HFD group, the serum levels of total cholesterol (TC) , triglycerol (TG) , very low density lipopro-
tein cholesterol ( VLDL-C) and low density lipoprotein cholesterol ( LDL-C) and atherosclerosis index (Al) in
SO, SP and SOP groups decreased significantly, while high density lipoprotein cholesterol (HDL-C) increased
significantly ; the level of plasma apolipoprotein A- | (apoA- [ ) increased significantly, while apolipoprotein B
(apoB) and apoB/apoA- | ratio decreased significantly, especially in SOP group. Conclusion Soy oligosac-
charides and peptides can prevent hyperlipidemia by adjusting blood lipid metabolism in vivo effectively, espe-
cially when they are combined.
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L1 KA A d

K GLARHENN (soy oligosaccharides ) Hy | ¥ T8I £3 it A7 B2
AR AR, 1 EORR T BB R =T0% o K T & K (soy
peptides ) HT AR HPEC AR DEAR E A A B2y Al A = AL 1) ()
ARF= 0 KT =80% o JIELFT I B A IR e s Je Ak T3k 1)
FHeq)E. N[5 B2 otal cholesterol, TC) | H i = i ( triglycerol ,
TGY A3 G # A NE [F 5 ( low density lipoprotein cholesterol ,
LDL-C) | &% [ N5 4 4 IA [ 52 ( high density lipoprotein cholester-
ol ,HDL-C ) Ao AR AW 5 15 i 4 1 I8 18 i ( very low density lipopro-
tein cholesterol, VLDL-C) {5 10780 65 14 At s vh 2B 2 9 178
HARLN T BARH T apo A- T apoB W5 17 45 W4 A i ¢
HEWEAR T T
1.2 #hapata a4t

T 375 0 gt B R 4 MEPE SD Kl 60 L, 44 J Bk (200 =
0) g, M =B R F I S O Ik LA Rl R i 1
PENEER) L ST AR sh P AR ALY O S5 AL, Fg] 12 B R
L ERG B2 ( normal diet control group, ND) 5 115 7 4 ) B
#[1 (high fat diet control group, HFD)  FIERIE + 2% "i?' {I% 2
FFAL(CHE diet + 2% soy oligosaccharides group,SO) | i 5 ik +
3% A ZHRAL(HF diet +3% soy peplides group,SP) |FIJ el
+2% K GARIRNE +3% K G 2K GH1(S0P) . KRBE2 B
3%, A SRS OK , HERTC R B B, 4 2 JRRR | R R R,

S 8 TR A EILE 20 ~23°C kK ) 40% ~60% .
ND AUHE S = FE PR A= IR0 Sy b me i 6 K BRURE R )

Fh: S0F20% NEERY 19% . EOKRKY 15% KKK 20% | Hk
15% ok} 5% B ¥y 3% G 1% frdh 1% fFil 1% . &
WD Iy« A6 SER D8 I 109% (1) 58 it . 2% JIR (5] 5 1%
A
1.3 ik

TG H 28 .56 K, KRS 12 b )T, 22 R IE bk A
TRCAL i8] e 100 355 A0 00K, 0 5 TC TG, LDL-C  HDL-C , VLDL-C
K apoA- T apoB, I TS0 00%5 56 KAbFE A M, WU & 3 8)
Wk &5 4T A 45 45 5 . TC. TG, LDL-C,VLDL-C  HDL-C ¥y
FHBEESE , apoA- T apoB Gl bt bk W05 . LA L 45 br 2
Z W) Er ke I 5 A T 4R, T 4 6 B A (X ek 4 1 BB qk
RTINS W L Bl Kok FE AR 45 $ Catherosclerosis index
AD M8 Fridewaid 45 581 %5 . Al = TC-HDL-¢/HDL-¢ 2§ Al =
LDL-¢/HDL-¢,,

1.4 “itspa
FHCEAR L & £ 5 Fn R HGEHHARAF SPSS 1.0 #4705 %
IrHT L ¢ R

2 &R

2.1 EEAWEARELREL

25 2 B0 S 90 DIl A Rk 4 A AN )RR [, HFD 44 0%
3 ANYCHGALHE ND 241 (AR 412 0B & 22 5 (P >0.05) |
2.2 KRR ik TC.TC 4F 6% %

Fhe 1 on UL, 4 RS ] o N el 25 AL TC AL TG )k
T-HEF ND 4L, HOHFD 41 5 ND 24 e 22 57 i 8 (
0.01), 5 HFD 4] Fh4s, SO 41 (SP 41 SOP 4] ¥y fig ﬁp.ﬁhllﬂﬂl 4

B IILAE K RUIM T TC A TG 1 T g, 8 F8 IF & i i1 B ( P <
0. OI) 55 SO 4 . SP £ M L, SOP £ F#AIG fi 7 TC TG EL'j’s:U'l
i 8 Sl 4R BIHE SO £ SP 4L ( TC {i1) F1 SP 21 (TG fi) 47 &

#-)r:h-( P<0.01),

F1 LWHEFEMDLE SD AR TC BTG 488 Al
T (mmol/L, n=12, x x5 )

TC TG

415
4 15 8 I 4 J5 8 J&
ND 2,36 £0.20 2,59 +0,25 0,29 £0.03 0.29 +0.02
HFD 8.65+0.44% 0,26 +0,52¢ 1,35 £0.09 2,76 +0.28¢
S0 5.73+0.70"  3.90+0.34°" (.84 £0.08"" .37 +0, 14"
sp 5.36 0,229 4,09 £0.2300 .80 £0.07%" 1,65 +0. 084
sOpP 4.74£0.61" 3,10 £0. 1994 0,72 £0.09"" .31 0,07

a: P<0.01,5 ND 21k 4%
0.01, 5 S0 #de; d. P<0.01,

b: P<0.01,%5 HFD fark4%; c: P <
5 SpP s dx

2.3 stk R VLDL-C LDL-C HDL-C 4 ¥ & Al
84 7 e
2.3.1 APKRUMYE VLDL-C, LDL-C HDL-C 7 1t fr 5%

5 ND 20 Al [t , HFD # 1L 3¢ VLDL-C, LDL-C /K7 5 2 14 &,
HDL-C 7 8 J& i i 045 (P <0.01) . 5 HFD 414k, SO 41
SP 41, SOP 4 ¥ {E i 25 40 il &5 0 il 5F K AL ¢ VIDL-C A
LDL-C 71, $25 HDL-C ZK5F, H HDL-C i H] & 5+ ND 44
(P<0.01), SCub4 2 [H4H . SOP 41 VLDL- C I§+ SP 4] .80
41,8P 4T SO 41( P <0.05,P <0.01) ;SOP 4| LDL-C #; SP
2] SO ZHAIG, {H 25 7 G 1 3 P 5 8 JRIIs) SOP 21 ifiL 3% HDL-C K f-
T SO 4H(P<0.05) SPL(P<0.01)(#£2),
2.3.2 f AURCMEEN 5 ND 4UHTEE, HFD 4110 Al (1] 5
Ky F) 8 I E NG (P <0.01) . SO 41 .SP 4 S0P 4] {1 4
JET RS BV A7 S8 AN g I IR S 00 e AL, {HL e ND 4L L
SO SP4 5 ND 414 i 52 (P <0.05,P<0.01) ;{68 4
HeF ) Al AT (B[ 3] ND 21K, H SOP 4 i %X F SO 41 .SP
ALFIND (P <0.01)(%£3),
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%£2 FHRFHHARIMYE VLDL-C LDL-C & HDL-C §3# 0 ( mmol/L, n =12, X £5)

VLDL-C LDL-C HDL-C
HibT|
4 I8 8 8 4 Jf] 8 4 Ji 8 Ji
ND 4.70 £0. 14 4.61 +0.20 2.31 +0.09 2.59 +£0.23 1.24 +0.06 1.50 0. 13
HFD 12,87 0. 34" 23.30 0. 94" 5.53 £0. 58" 6.68 +0.35" 1.15 £0.08 1.04 £0.13°
S0 7.70 +0, 420 15.30 £0. 70" 3,87 +0.20% 3,60 £0. 27 1.47 +0. 06" 2.28 +0. 134
sp 6.77 £0.27%f 13,98 0, 70% 4,48 +0, 254 3.67 £0.24% 1.50 £0. 06 2.21 20,11
soP 6,02 £0. 24%h 12,72 £0, 54uweh 3.61 +0.31%" 3.41 £0, 22 I.54 +0,05* 2,43 +0. 108
a: P<0.01, b:P<0.05,%5 ND 203648 ; ¢:P<0.01, d;P <0.05, 5 HFD #21b4%; e; P<0.01, ;P <0.05, 5 S0 4 k4,
g: P<0.01, h; P<0.05,%5 SP #01b4k
#3 BBRRREAL IR AD HITA (x £5) 2.4 stk H # apoA- | .apoB &%
3 AL{ Lo/ HDAs) th & 4 A W, HED 41i03K apoA- 1 8¢ ND 410) i F
ZHH
4 I 8 14 apoB ,apoB / apoA- [ IH LTl (P <0.01), SO 4] ,SP #] S0P
ND 1.86 0. 14 1.73 £0.18 IR A apoA- | ﬁﬁlﬁ\[@%ﬁf HEFD 21 ND 21 (P <0.01),
HCC 4.81 £0.64° G 3121078 S 2 (A L, SOP 21 \SP £ i & 5 T SO 41 (P <0.01,P <
S0 2.63 £0. 11 1.58 +0. 12" i g .
: * 0.05) ,S0P 41 5t % & T SP £l (P <0.05) ; L3 apoB 7 it il
sp 2.99 £0.29% 1.66+0.09" T o Yy
sop 2.36 0. 28" 140 0, Ol apoB / apoA- | {H34) i (KT HFD 411 ND 41 (P <0.01) Gz

a: P<0.01,5 ND Z1rt4t; b:P <0.01,c: P<0.05,5 HFD 283t
$#; d:P<0.01, 5 S0 rk4e; e P<0.01,5 SP a1bdg

[ EE 5 4 TR 20 0 G 25 5, 390 8 R, SP 4l Wk 5 Ik T
SO 41, SOP 21 i SIL T SP 41,80 41 (P <0.01,P <0.05) .

#4 EHFTFHNEEMEARMSE apoA- [ apoB HFM (n =12, X £5)

1 apoA- 1 (/L) apoB( /L) apoB / apoA- |
4 1 8 14 4 8 JH 414 8 Ji]
ND 0.77 £0.04 0.81 £0.02 0.60 +0.02 0.66 £0.15 0.78 £0.01 0.82+0.18
HFD 0.57 0. 044 0.45 £0.03* 0.70 +0. 04" 0.90 £0.03° 1.24 £0. 15" 1.99 £0, 19*
50 1. 14 0. 10% 1.34 £0.02% 0.49 £0. 03" 0.51 +0, 04 0.43 £0,04™ 0.38 £0.04™
SP 1.32 £0.05% 1.42 £0. 08" 0.47 +0.04™ 0, 40 +0. 02 0.36 0,03 0.28 £0.01*
sOp 1.37 £0. 04" 1.51 +0. 06"k 0.45 +0.03% 0.35 +0. 03k 0.33 £0.03> 0.23 £0, 020!

a:P< 0.01,b:;P< 0.05,5 ND A4 ;P < 0.01, 5
SP 28 bt gk

3 itig

AS 5 | oL LA 30 R T NS (B, LA
PR ASE TR S R Z B . LGSR AS A
A T VD AR DG, I 1 8, A ) e e JIEL (] et A R
AS (RSB0 R 2 IR T2 B R A A T K P i
LI PR L =R o R B R A A £ LAIR R
FHTE AFAE , S, (i 3% R [ B2 A5 60% ~ T0% A7-1E
F LDL ff il =50 j VLDL () 255 il 3¢ N
K, S LDL fl VLDL 34, nl {2 3F AS B¢
i s . WFFE W] AS BREER v o A 20 P r A ]
B LI [ £ T A AE O ORI T I R AR
B LDLZ . HDL D)2 b JIF G 50 30 [ 23 ( e
verse cholesterol transport, RCT) , B A MM it JIH [ e o

B BAPLAS AT, &0 A I PR R T BRI LDL-
C T4 HDL-C /K, o] 8B 6 AS, Bl 2D I A5
ko R SRR FIR 5222 I R T b R LA

.

HFD #a k4% ; d:P < 0.01, e:P< 0.05,%5 SO #H1b42;1:P< 0.01, g:P < 0.05, 5

LRGP . K N2 IR R R K AR
%.xﬁdx[ﬂ%bﬁm:kﬂﬁi BN (NIRRT AR
FH T A 50 22 KA A BORE (Y B g in FLACR S
ol R AR SR VA I ) i ) e g AR S g R LD Sa-
toshi 451 K T 2K SBENG L 124 HOBITRG, RB—
1043 T GRS R R TG o A S SR R LTSRN
K 5 2 KT -2 FH 9 60 1 1 M I K L, 5 M 5 .
PR A b 42, WU 81 0 deg %) e i i R
FEA ST, SO 4] TC TG 43 51| FEAIK 58% 50% ,
HDL-C FHG 119% , b F 2 0% ™ 45 38 A K S IR S
7 42 A LA A BRU UL 3 TC TG 4 51| B AR 38% ,59%
HDL FH5 45% SO0 2.3, X T fig 5 £ s e
S WA (55 7 T B 4% 2 G i ek e M e A
X FHEMAES KX VLDL-C LDL-C #7743 , i 5
A2 g S| SO 2H Al {ff VLDL-C fl LDL-C 43 51 F#
{I5.34% F146% . SP 4] TC TG .LDL-C il VLDL-C 4351
KEAIG 56% 40% 46% F140% , HDL-C T 113% . 5
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XA B 0% R A R Rl Xt e
FEL5 T i IR ILAE A LA S A 198 51 56 v R ¢ 381k 0 2 1K
B ERFCK BT TC TG Jf I i HDL-C /K¢, {H %}
LDL-C JG 5 S0 5 X 75 4 467 L% 3] K 5 42 Jik ] e
g LA K BUILTE TC TG 43 31 F [ 26% .24. 4% ,{H
%t HDL-C JESM , (L34 LDL-C K EAAEMGE , A
(2 5 0 fiE 5 F W05 B R ) A (7] 47 6. Duranti
A8 S A A S E S5 T 22 UK B R I S 4 T
AP 5 G R RS TC TG 43 %1 F [ 38% 1 41%
SOP 2 fE 5256+ 7 H EE SO #1 F1 SP 4 o i ¥l 4t
B, Hop TC VLDL-C 43 5145 SO 41 .SP 41 FF§ 21% .
24% F1 15% 9% ; HDL-C 43 5|4 &5 7% F1 10% , i} 1]
R AR AN G B 5 T 0] 4 9 R af
HeimE . MR IR A FI & 88% L3R A1 12% A 5 fik
il 5 (RN 6 R AE 1 2 B 40 d s fal g a0 A i,
Wi TC TG 43 % F % 28% #i1 49% , HDL-C F} &% 15% .
MiASE56  SOP 17 4 JHI R a] {fi HFD 4 TC TG 4}
A T 45% F0147% ,HDL-C F+5 34% , 3048 B30T
SRR KA AR A7

LDL-c il HDL-¢ f% Ko ( LDL-¢/HDL-¢ ) A1'" | Jz
W AL AS 0 B B A ki S0 95 1 5 T
#,RES AT M Mt LDL-c 1 HDL-c K % Xf AS (145
A LI DR F 4 40 (L0 T 2 40 TC B, Al
TEUBR K, 201 FEORE O 1 JL kK . A S2 8 v, SO
ZH \SP 4 SOP ZH7E 4 J& Bk BV a] b i 1 i A Bl AT {4
FEAGE] ND 41K, 3F 1L SOP 41845 AT AR 0 &
o UL AR AR T 2 Ik H A W] 5 T AS 45
F, B ISR A

AN R 0208 A P R R A 4y, 7R IR
AR b A A G PEAE T . apoA- T H1 apoB 43|
HDL-C FI LDL-C i) = 35 & 1, 1M1 3€ apoA- 1 i
apoB K- A] izt HDL-C il LDL-C 7K ¥, apoA-1 5
240 M 3 1A FR R 1 A2 VR A B4 A T 2 5 HDL 4 &
) RCT, LK BFFEIN R, apoA- T 12k HDL iy =5
BIEHE A, TTHEA S5 T HDL (45 AS YER, B 0 & ki
[53% 5 gk 240 L ) JEL T I ( RCTT i 4%2) , B L PR S AL ] e
fULHE " . apoB/apoA- T L5 AS 54T AS K% 11
AP 2 L FFE 22" apoB , apoA- T , 4% 31| & apoB/
apoA- [ {H Lt LDL F1 HDL 8 44 His izt T 5.0 1555 595
M2, 7 apoB /KF-F1 i apoB/apoA- T {5 W i 14 hi i
e Lo B M, 8 apoA- T 7K DI B AR % fE 16 v, A
SRR, SO 4 SP £, SOP £ 4 o] A % 4% /55 55 I8 L4
KB apoA- T, FEAE I 3% apoB Fl apoB/apoA- [ i
JElfat ND 41K, LA SOP 20 5 h 3%, 1360 K 6 {IG 3R

B R G2 A 3ok T & apoA- T FIFEAIX apoB e 4 &
HDL-C FIf#{it LDL-C 7K -, {2 # HDL 4} S RCT i&
2, A R0 N, LA K i FEAIK apoB/apoA- 1 {H, 1
DU IR FE R P, LA AT TSR Bt
SRR AE R W], 3 A S 56 4 Y B A RIS e i
$iE A B 3% TC. TG, VLDL-C ., LDL-C Fl apoB, [ i
apoB/apoA- 1 K Al fi, $2 £ HDL-C.apoA- I K, I
SOP 41 1 FH 45c B &2, JG =X B I TC, VLDL-C  apoB |
apoB/apoA- 1 (AT F4iL & HDL-C {i, 5 SO 4 .SP 4045
b 35 25 57, U R ARG SRR RN K 2 KA LA e
PR PR EL A R G R A i SRS R, T A AR B i
JE ILAE , PRAP L L5, IF R R K GAR R L 2 IR E
P A A T AR T A T SR R
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