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Effects of Dehulled Defatied Soy Flour on Postprandial Lipid Profile
and Enzyme and Hormone Levels in Rats
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ABSTRACT

This study was undertaken to determine whether dehulled defatted soy flour has an effect on
postprandial plasma lipoprotein composition, hepatic lipid composition, enzyme and hormone
levels in rats. Control(casein) and 'experimcntal(dchu[lcd defatted soy flour) dicts were fed to
rats for 7 weeks. All animals(S.D. rats, male) were sacriﬁc‘cd 2 hrs after the feeding of 5g of
cach diet. Defatted soy flour feeding significantly lowered postprandial plasma total cholesterol,
chylomicron/VLDL-cholesterol, hepatic cholesterol and uiglycexidc(TG) as compared with
casein feeding, whereas no significant effect on plasma TG was observed. Intestinal lipase
activity was elevated, whereas trypsin activity was suppressed in the dehulled defatted soy flour
group. Plasma glucagon, thyroid hormone and hepatic HMG - CoA reductase levels were not
affected by diet treatment. These results hypothesize that dehulled defatted soy flour affects
cholesterol digestion and absorption in guts, thus delaying the appearance of chylomicron-
cholesterol in plasmia or affecting the disappearance of chylomicron remnant to high-density-
lipoprotein(HDL). (Korean J Nutrition 31(2) : 135~142, 1998)
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Ah= 499 ¥F glucagon/insulin ¥]9] 749t
thyroxine 58 37M17 8% F4A% % &
HE 58 wathe F4o ANHR Y. =T
ER oln|i-Aty] vl go] B FHAHE 55 AL
Atk Ea% g™,

olgjg WFuHe FHAHE Astade 1 7%
o) B3 A F7AY ATEL v71E £ giFadd
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S AE g2 FEAA 4HANA AR Fd=
HE tirlel mAlE 9 9T o =8 440l
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NEEEL HF 100+10g9] Sprague-Dawley7
7 37 & f2FATL(HWALAERE FY3F
o A& 13U} plastic cagesll 271l Yol stock
diet(chow) 9} 7] % 2]o](AIN-76 semipurified diet) 2
dujALSEtgh. 4717 £ @ vlely AR PR

p 1=}

N
)
ol 1>

2o ¥n AF) wizt ¥ (completely randomi-
zed design) 22 s, 584 D8R caseing
Fdoz8 gxey 484 B iFE(dehul-
led defatted soy flour)& Fgo=2¢ AdTros |}
FotHgroup? 107H)).

B AgdA AMRE diFE AR 1A S AA
&to] B4 & 16ml hexane/g dehulled soy flour
2 8AZHY 23] uhESlo] Aukg AASET. FEe
A2 hexaned AAT7] Asld 64417 T% F=9
A AzA7)3L, T2 trypsin inhibitor F4-& 9
AANF71 st 121CAA 2087 autoclavedtHA Tt
12 olAL AZNA 7}EE WEX 80 mesh A2 A
A B33 J1FE Ao Hrlsidlia, AolzAe
Table 13} o] ZA)ste] YEEASEA AHESIST
Casein® methionine 3] 2.9g/16gNQl W
Fa AL 1.2g/16gN 22 caseind 41.1%°1 &
#3282 methionine &% 2lo)2 <% 945 HA
o2 Zo|y] gjsle] Ao|ZAA tFEZ casein
Z31}h DL-methionineg 0.2% A71std AHE3IA
o} &3 AFol ¢l 4 energy valueE 1L
gsle] PFES 42%2 H7FIAR, dFE A7)

2 AoAdf g Aol dlZ=2ofdl cellulose®
6.85% % F7ksto] nAsden, R HEITS
furel) 98] zhzhe) Aol 0.5% EH2EHE3 10%
lard2 #A7betact. wielwlsg #7148 ICNA), corn
starche F)AY 55 AE, surcose™ N A%
& AHgE. S5 182 R A 5%
A £X AEY, FH2HEH cellulose® Sigma
AEL AT

AHE AIFE ARSAA 87 2olet B8 A
A AFshaA 17 ASEAY A4S 2R

Table 1. Composition of experimental diets(%)

Dehulled defatted

Casein

soy flour

Casein 20 -
Soy flour - 426
D.L-methionine 03 0.5
AIN-76 mineral mixture" 3.5 3.5
AIN-76 vitamin mixture” 1.0 : 1.0
Choline bitartrate 0.2 0.2
Sucrose 40 30
Corn starch 12.65 7.51
Corn oil . 5 4.19
Lard 10 10
Cellulose 6.85 -
Cholesterol 0.5 0.5

1)2) ICN Biochemical
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2. Ng23d

AYFES JAT] 4R 2N F 5.0p9
3NF20)E 308 ool AFSHA st 2AIzke] A7
¥ CO, 7F2E w33l EDTA(I0mg) 84 FAPIE
ol-gsla] ARolA APsHt. AT NS 3,000
pmOE 1087 AR BEe Aglen), iR
F(~-200T)EA 802 Nt BT fixed an-
gle rotor® AHEE sequential floatation method™
o] o3 BFeerE YE/} & VLDLA<1.006g/
ml), LDL{d=1.006~1.063mg/ml), HDL(d=1.063
~1.210g/mD) 9} A7HA g 288 asich Aoy
239} Fg 93] A HIA sudan blackd 48
o8-8 ARgslgT}. ol A7k ultracentrifugation
o QA% A zA o) WElE BA s $gld ¥
2mlol 5,5-dithio-{(bis)~(2-nitrobenzoic acid) 0.08
g £33N F AV gy RES dn, £
z} g 282 - 200 BERBSHA BAE
o2 g9t 773e A3 0.9% AHAGFE A
ot AR BVE AAS L THE 2339 o
A AaolM FEHEYFAZ F, ~T0CANA WF nust
A 2807 sk &% FEsa F249) sli-
de glass® ¢H3le 2% WEES $338n -70CT
A B% BN B 3AsA 72417 St
o] B1S Rol AZA &, o] Rujst RAE &
A&t

3. ANREN

UFEe gXd3} gXFR o] 80 mesh A2
AX E3E 529 dHAE B4 g 2}
oz BAsgY. gFRe 22 Araazy,
ZA3+e Soxhlet 28, 29M 2L Kjeldahl 8,
3RL F3PES ojfdto] EAEARY, WY F
Ao} FHTDF)S Proskysol <) /g 44
AOACRPLE 2430, ‘

g gy B8 Fo F Fe2EHE(Sigma kit,
No.352-50), 542 4HSigma kit, No.339-20) € <2l
AA(GQ 38} F2A 5} PL-Y 4 £°-600 ‘9D)
Bere zhh AAUE o)88 kit SHSA. 4 Al
B Fo 993 IFL Modified Lowry Method"&
o) g3le] A% e EFEZAE bovine serum al-
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buming AM§33c}. B glucagon, trilodothyro-
nine(Ty; thyroxine(T)) ¥E¥ I'°E AM831 ra-
dioactivityS y-counter® 233 radicimmunoas-
say' o & 339t} 3249 uke Folch%9 W
He $A%9 AL FE3n, FAY RS
chloroform 2.2 25mi7} S5 A3l vjFyges
Asksiaer, 29 FHzHE 2 F94% ¥
a4 Fo AF B4 2 LS o4ddd.
HMG-CoA reductase @4 94 7kxd& A8
AueyYow Balslod microsomesS F4E8A &
A AR 733, 2mM NADPH. 1004, 1mM
HMG-CoA 1002 2 microsomal fraction 2.8mls
36, 350nmolA] Al BE FPR FAE
specttophotometer® ©1-838}o] S8 Aet. o9, &
22 84¢ nmole/min/mg microsomal protein®.
2 BN Azse] £23He 92 Soxhletd V2
2 AYE 328 5 A% g2 vFPeE, 29
WA AL KjedahldP¥S o}43te] 2RQAh &
29 &3EAQ amyléséﬁ”r lipase &3 E&HS
ol-&-& Aeke kitA2H(Sigma Kit. No. 575-3, Sig-
ma Diagonostics, No. 800-1, 2, 3)o.& Z7 £33
A, trypsin B4 £ Hummel 39 ©3tc},

4. $W™E

B a7 o 28 43 A JEA £
2 gAsen, A3 942 minitab program
& o] &3te] p<0.05 FEIA t-test2 EAAT

i & a%

1. Q529 gutye 83 :

USRS R 2uud, A4 238 g3
Table 26 Yehligls, Helidf 3FL Table 39 W
e, TR BUR §5L 42.6%0)3, BAA
o HFE A2 T3l 18.2%010 A& 2AF A
3§ 1.9%2 BEAT. gdFEe) Aojdf §F
& Agrlz o TDF 16.6%, IDF 12.9%, SDF 3.
4%°19.0M, 3712082 TDF 14.6%, IDF 11.
6%, SDF 2.3%°19th. F5F FolA Holidfd] F&
F9o2 3 Fu(2.6%)1 BE(9.9%)P v
3 PFRe Aoldfe) £ FEYL ¢ F Yt

2. Mo, MFTAFR MojEe

Z AgAolz 1532 AST 839 2840 4F
A% 3713 L A)E8e 24P Ak Table
45k 27, 19 JF AFE FASS 4 AHolg 9
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ZQl z}ol§ Holx| gghar, 1Y B AAFL UFE
To| caseinel] HIE fHoz A UehgtHp
<0.05). 4o)E&E hFEF| caseindl H&l F9)
Hoz =A vERGtHp<0.001). Table 4914 B
upeh o], casein AFH Tl vlsle GRS 793
Aol YA i FE o] HH 7|3 =E BT
LT o g e gde] AL 52 4473
o g Fo2H, AGFAF Aol AT e
AHstaL glon, T4 Bde) n|sle] 24 g
2 AR AT ZAE opuleite] Y B B
ol 2ol gt Za® A4rlzd 71dchkE 7t
54 ANt Yok 22y B AYdA oiEE A
AL 22 HFAPIE Evstn AF7EL AF
F7Hee caseinwHit} A Vel ol2g 2
Z37+= methionine] B39 9 dgjF29 Aoji
£9] caseinl ¥[3] @534 ¥3L B Liener®

o AR B} s

3. 8% NE R OYE gy

AGA OIS AH A 241300 At Fo] HF Fox
HE, 342, 9223 99d 3L Table 59 2
o 2 AN AF 2417 9] A1A profileg ZA}
¥ A2 Luhman $%0] A &9 w2} thizhe] ol

Table 2. Food composition of dehulled soy flour(%)

Crude Crude Crude
protein  fat ash
Dehulled soy flour 7.1 48.3 182 5.7

Dehulled defatted 19 455 19 56
soy flour

Moisture

Table 3. Composition of dietary fiber of dehulled de-
fatted soy flour

Dehulled defatted soy flour

Dry % Wet %
TDF" 16.6 14.6
IDF? 12.9 11.6
SDF? 34 23

1) total dietary fiber
2) insoluble dietary fiber
3) soluble dietary fiber

Ao} AZ A7 He| 3 FYAHEX] T} FolA 7
A|Zete] AAHF 2AEHTHE Bae] 2A7 Aol

A gxFac Fe2HET AXE 55
7t 2% 42%, 371% AsHE 29 (p<0.05), G2z
FAAY FEE UFETH 2T F939 3}
olg £ F %St FAe AU HH7 FEH
PPN FH2HES ARt R oln] o
2] d7AE 93] gl v vt F, Park 572
Ax#9 vidsFdAM dF993de hypocholeste-
rolemic &332 Zzt #1slg o, Terpstra 59
hypocholesterolemic ratIX= diFgHze] 83
FH2HE FES F5E Z97 okn Bty
@98 Hamilton¥} Carroll*< soy protein concent-
rates} 84 AAHTI} 22 soy protein isolateE ¥
B AFAA €% FH2HE $5E vl2elgs o
22l zoj7t YAttT BualgEd), olAL YT
gulde] R o2 o9l phytic acidst 22 v
By o] ¥F FH2HE 55 93 nAA ¢
=< Wgds Zolgn A I, gFgue)
A 71zke] B4 9] hypocholesterolemic &3}ol
FEFE vtk T30 AAHUY. F A4Y 42
3}9® & diF e "o] caseinll H]3 hypocholeste-
rolemic &37} AR oA, AojHH 37 ¥ 1 &}
7FE Bt B3 aile}, oldga uA&5Re nA
AL AFT dFA dFado] 473k HAH2e
FAAA A3t A7t Qe 857 AH M=
caseind| Hla] XA AsaYE HJtw B ust
it ol2l@ Alole A AHEE S22 9, Ao
o] 2%l oJg Aoz M}

AFEe AF g FE~HE ¢ XA A3} 717
ozE= Wogo @FA uld F71Y, 8% glucagon/
insulin B]9) 749} thyroxine X9 Z719° )%
£9 & lysine/arginine ¥]&"™ $o] AAHL I
o} 21t ojlz} autoclaveE A3 hFE] thula)
TE AL A ERES g4 €3 S
£ % A3E 2 @da AHskE 7R Yri,
B AT A% 247159 Y S 268 $E0}

Table 4. Body weight gain, food intake, feeding efficiency in rats fed casein diet and dehulled defatted soy flour diet

Casein Dehulled defatted soy flour
Body weight”(g/day) 8.3+08" 8.8+0.7
Food intake’(g/day) 23.841.2 21.8+£1.9%
Feeding efficiency®(%) 349+29 41.4+3.9%
1) Values are Means £SD(n=10), **:p<0.05, ***:p<0.001

2) Body weight gain(g/day)=increased body weight(g)/49(day)
3) Food intake(g/day)=total food intake(g)/49(day)
4) Feeding efficiency(%)=(weight gain gffood intake g) x 100
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APAolE HHBA 24zh0] A o] Xghy) 23
dxel ZHaHE, FAAS Gl Fe 249
A7} Table 63 2t} 2% AHel9] chylomicron/VL-
DL F2BlE $E dFEFol caseindol] H]3)
FelFez v Jeldn(p<0.05), LDLY} HDLY
Z2HE FEAME BFET] caseinTHT} F9)
Q) Aol ARAT v Vel LDL# HDLY
FAAY FFL dFEZl caseinTHT F2FHQ
Aol AUAT A vepgeh. LDL) 92 g
2 AT ET0] caseinw B} ¥A Vel R (p<0.05),
chylomicron/VLDL®} HDLY] o2 gke 594
A Zoj7t AXeh Ay B3 el A 244 Yg &
Yo A gFE A3 A3 A% 93 Fexw)
£9 A7t chylomicron/VLDL-Z9 4818 8|
A3k (p<0.05)% @A 71Q§L BojF}. Chylomi-
crone AAIZRE Q= FHAHES 2N ¥
o8 gutshs AhlolBRE gi$Re] LPdre] 2
H2HE F5E Aolste] chylomicron ZE&EIE
FEE AN 7IAY & atherogenicd chylomi-
cron remnant”’F HDLE 9] gAlg 024 Sea
HE MANE 28}z Ao A2HT?,

Aol dfrnt 2olAgol Auke] ol Q3 M)A

| BEEREE Q) DR/

292618 554 9L v o Loy
Y, uFgadde Yashy Bu=st w8 vt
o) 28hgol FEA wAd bj3) e Hojy®,
&5 Peto|Brt Rl BENT AFse] wid
Ho2N Zy2HE §53 AP, Wat ohis
£ Agd A3 gFBde B85} 444 oj4
o] vlgo] 8: 28 gso] goma 84 Aoy
Frel @A) AR Mg Y282 &5 x4 9
2 UA A% 93 SYSHE R EE By i
Z19RE AR ARA?, o)} 2L AHE T
3 £ o) dFETIN9 A% chylomicron/VLDL-
FHY2EE A ol FHxEE F5 At -
poprotein turnover ¥ad] a}2 Ao Al o
A Aed Wt diRE 43 ¥ Agd z24d 9
e 295l AR Bl '

5 Yy 322 9% S

2% 8% glucagon, Ts2h T.9) %= Table 734
2. Glucagon $E¥ casein®ol 272pg/ml, B
£ 3ol 323pg/ml, Ts 5 caseino] 0.9ng/
ml, 582 3] 14ng/ml, T BEF caseinZ o]
8.4pg/dl, WFE QAFTo] 9.1pg/d1E UFE 4FF
o] casein A4FTH i BEort FA Hol=
R & 48 Avke dFayde) 437 a9
Uil A ¥3e dor 2482 AJEAE 2
Hohs FHEH= i Folrt ek Forsythe™
= UFE9N2L YA gerbilolA casein A3 ZH e}

Table 5. Postprandial plasma cholesterol, TG, phospholipid and protein concehtrations:in rats fed casein diet and dehull-

ed defatted soy flour diet

Casein Dehulled defatted soy flour
Total cholesterol(mg/dl) 224747787 129.34-42.6%%*
Triglyceride(mg/d) 13444555 116.21+354
Phospholipid(mg/dl) 31391222 197.94£73.2**
Protein(g/dl) 53+ 09 5.6+ 09

1) Values are Means +5D(n=10)

*p<0.05, *** : p<0.001

Table 6. Postprandial plasma lipoprotein cholesterol, TG and protein concentrations in rats fed casein diet- and dehulled

defatted soy flour diet

Casein Dehulled defatted soy flour
. . Chylomicron/VLDL(mg/d)) 3234 127" 200+ 3.6
Lipoprotein LDLmg/dl 55.4% 243 385+ 135
cholesterol , ‘
HDUmg/dl) 334+ 113 278+ 120
) . Chylomicron/VLDL{mg/dl) 40.2+ 140 43.5% 145
L'F’T‘g’“’te'" LDL(mg/dl) 209+ 7.7 323 9.
HDLérng/dh 169+ 108 . 85+ 77
. . Chylomicron/VLDL(mg/dl} 743.4::454.9 626.3+500.1"
L|popro.tem LDL(mg/dl) 136.2+ 253 93.6+ 13.1%
protein HDL{me/d) 1404% 540  127.2% 366

1) Values are Means £SD@=T10) _ ** : p<0.05
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2 thyroxine® thyroid-stimulating hormone
357t =4 JeEREAT, trijodothyroninedls %%
& uXz] Gk BaEHh. 1 o] {EE T
2] 447} hyperthyroidism& #%3le LDL re-
ceptor, HMG-CoA reductase 847 54t i<
ZF7MA & 292HE3 LDL SHAHES 744
7)e dEolgn att. £ Tsai 5% noninsu-
lin dependent diabetes(NIDDM)Q1 HjgF Extoi Al
soypolysaccharide® A AH & 2F EF gluca-
gon ¥5& 7483 somatostatin FEE F7HER
o o]+ soy polysaccharide®] HFAl 239} F
7} A Eo] E glucosest FAALY FX7) 74
g gFolgtn sttt et FHE o8 £ Y
qXE FE AHTY glucagon, thyroxine ¥=7}
casein A3TH FAQl Aol Y Re 2 Ve
e, o]AL AL AFT AHo] FLE W= F
23 A 2t} ‘

6. It N &P

AYNelE HARA 20T0] A F9) B Fo
FA%, SHLHER FAAT] &L Table 83
2o} 58 A& casein A3 Hl&) 7o) FA,
FZ2e2HE, FAAY FFE AHeE A

Table 7. Postprandial glucagon, T; and T, levels of plas-

ma in rats fed casein diet and dehulled de-
fatted soy flour diet

Casein Dehulled defatted

soy flour
Clucagon(pg/ml) 272.3+364.8" 323.8+363.2
Ts(ng/ml) 09+ 04 14+ 08
Tapg/dl) 84+ 04 91+ 19

1) Values are Means+SD(n=10)

3(p<0.05). 719 FH2HE FET 4409 7]
t Al weg FH2HE HEAE WG Ao
oy, A% Ao W ©7]7 H-&@4L ot wja}t
A B Age A3 vkl v dE A A
8 FEA Qo AF Ao} YX|3H on?, o
#H3 Ay SY2EE poold] Zhe ZH2HE A
2 LDLreceptor &4 ZAd] & RAo|AU® +4d
GEAke] AR 7|08 Ao B}

7. Microsomal HMG-CoA reductase®] 2% 573

S8 A3 elAMe AF FH2HE 8Tl
nAE 9GS doprr] e HAXERE 23
microsomal fractions®lA] HMG-CoA reductase &
A& A3l e, 1 A7= Table 87 2}, TellA
2] HMG-CoA reductase®] &4 casein 4FTH}t
A JeERgA T F9A4Q Aol Aot i AFH
7} 2 2HE TG viHe Gl A At
¥ 237 B ad3 Qg & 44y ol 4g¥e T
g o] caseindl B3] HMG-CoA reductase 84
& 7AaAA A FH2EE poold ALtk B3
&2, Nagata 5%& di5dzd JAZ Q3 24
9 7HF Fo FE2HEL BEy] 98 2¢] LDL-
receptor®t HMG-CoA reductase 842 A5AH F
H2EE APA S AT 3EY. S 2EHE §
AollA &% &4 delA ' HMG-CoA reduc-
tase® 5218 diurnal variationg VERJEEM® 2
Ago] e A 7HLTF 123} Aoldd] ezt 1A
A9 SH=HE A5 XY FH2HE
o] 5ol o) & & 5 vk Bopr)

8. ATY AL BY
2%} 23849 trypsin, amylase$} lipased] &

Table 8. Postprandial liver total lipid, cholesterol, TG concentrations and HMG-CoA reductase activity in rats fed casein

diet and dehulled defatted soy flour diet

Casein Dehulled defatted soy flour
Total lipid(%) 206+ 2.5 17.8x 2.6**
Cholesterol(mg/g) 3424+ 54 279+ 4.4%*
Triglyceride(mg/g) 269+ 7.1 20.8+ 3.4%
HMG-CoA reductase activity 196.1466.5 181.94+62.7

(nmole/min/mg protein®)

1) Values are Means+SD(n=10)
2) Units are in terms of milligrams of microsomal protein

= p<0.05, **: p<0.001

Table 9. Small intestinal amylase, trypsin and lipase activity in rats fed casein diet and dehulled defatted soy flour

Casein Dehulled defatted soy flour
Amylase activity(units/total small intestine) 1.9+1.5" 0.8+0.3**
Trypsin activity(units/total small intestine) 29.2+1.3 13.4+£2.4*
Lipase activity(units/total small intestine) 329.0+£14 477.4+1.4**

1) Values are MeansSD(n=10) **n <0.05



4L Table 99 YeplJel. dFE d3a9) 2% tr-
ypsini} amylase 84-¢ casein@oll ¥]3)] 4¢F o2
WA JElRE, lipase 8RS dFETIN F45e
= ¥ UehtHp<0.05). & 289 A= tryp-
sin inhibitor® & CHTEMV‘% A casein A
AN ED trypsin BAo] gojAthe Royt Schnee-
man™9] A} A} F& FUIT RA%E AR
o) vldsiA i trypsing) FAE FHEGn BV
T Aot gFE-S A9 247 F9 trypsin B4
o] A 53 AL trypsin inhibitord] 1§ tryp-
sin®] B8AIS Wi o R ALRHG. £ AYd) AMET
22 autoclave® AXE] S} trypsm ‘%}31]3}%"]
90% olA AANAGT & 5 You®, YFE 43
of W& trypsin 249 7‘13}” 2ol brypsin in-
hibitor 84¢] & dojslS-g whdsh), ¥ lip-
ase 4L 9T AT 3‘°}ﬁtﬁl, lipase &
e F7h= 371z SR A6 g2 A 2 5
= AHgE 2As e A4 homeostasis® 58
]:}39). . .
oo o HE
2 AP gFE 7} Aot Fe2ulE gjrte) &
B3 713l diF) dolrr) S8 RS A3
2XN7F Fol AF B ’%% gy 2493 718 =
4, ZH28F FHES 84, 239N 9) a8Es
g4, 328 $x9 W“ e AFE ol
}—*}3}9&‘3} tﬂ?-:i‘ OE o E"ﬂ ?l casein—% ;1:-!“'4
g Zo2 3 TFNY giFE 7 92 19 9
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