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Effect of Bread Added with Silkpeptide and Cholesterol on Lipid Metabolism of Rat

Young-Ho Kim' and Nam-Ji Cho

Dept. of Hotel Baking Technology, Hyejeon College, Chungnam 350-701, Korea

Abstract

The aim of this study was to investigate the effect of bread supplemented with silkpeptide and cholesterol on the lipid
metabolism in rats. When a rats were fed bread supplemented with silkpeptide and cholesterol, their net weight tended
to decrease compared with the control. Although the food intake was increased, this was not significant., but the feed
efficiency ratio was substantially decreased. The total and LDL-cholesterols were decreased, but the DHL-cholesterol was
increased. The HDL-cholesterol to total cholesterol ratio and level of triglyceride were substantially increased. The
atherogenic index was decreased when rats are fed bread supplemented with silkpeptide and; thus, would show an

improvement in the effect of high-cholesterol symptoms.
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Ao 2(Chen et al 1995) Algj4ls} sHZEI o FdFo]
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Ql A=aHEl=7t FHGuoding et al 1996).
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o2 FH -4 ‘QE]E‘% | 25 59 71 Al S B2
e, ol& Foll= ’5}% S d 2Ry A 24 HE=r}
AR E Aoz delx ltiYoshikawa er al 1992).

Silkpeptide, bread, cholesterol, triglyceride.
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2. gE=o| HiET} AW Hi

Aol AHE-g 5o} 712 wi@H|E Table 12+ 20w, A
-2 Finny(1984)2] WHH& 4 gk 214 REE(straight dough
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brane filter22 o] A}3}1A Tt f2lopn] =it HPLCE AFE-3]
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5 4l

ot

SE

Table 2. Operating conditions for analysis of amino acid
by HPLC

UV/VIS detector 254 nm

Column : Water pico-tag column(3.9x150 mm, 4 #m)

Column temp. : 40C

Mobile phase Eluent A : 0.14 M sodium acetate trihydrate
0.05% trithylamine(pH 6.4 with phosphoric acid)
Eluent B : 60% acetonitrile

Table 1. Formula of white pan bread added with silkpeptide by straight dough method (Unit : %)
Wheat flour sp" Sugar Shortening Salt NFDM? Yeast Water
Control 100 0 5 2 3 3 63
SP 2.0% 100 2 5 2 3 3 63
SP 4.0% 100 4 5 2 3 3 63

D SP :  Silkpeptide.
2 NFDM : Non fat dry milk.
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= 435 8 2 Ql(silkfibroin) & 100% -85+ A
Al slEEelo g P glon 7ig BAANA
glohu] =4t} oligopeptidee] FEfQl HIAHE|=S AA #H
tHGuoding et al 1995). AAHE| == t}E AZA] B &
e oA Yolm EL oligopeptide2 FAH o] o] 7]
Td H GFHA FelA AFell o€ 7EAI7E =T webA
HIAPEHE=F ol H7tdoan 715 2F LAz &4
N = ik AAPE =8 90% o4 mehilao]7] u)
fol] Aol o] &8 A9 IE oY F &5 FNE 9E A
Aol &=, o8 FH] sl AAe] H7 5wk
pH =74& mefsjot 2 Aoz Ayziec) Urige} 23
E]=9] pHE Z}7z} 5802 6.160.2 AUrt2ETE A=
E3Th o] ~EQ g &= XM Y89 pHY &
tom AoA pHE Fa3 S shs Aoz U
S tHMagoffin & Hoseney 1974).

AIANE| 2o HrtE dejale] Azst ol dnt B
+ Table 49} 2t} 8 e AAPE]= F7lo] we} &
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Table 3. Compositions of wheat flour and silkpeptide

Crude Crude Crude
protein  fat fiber pH
(%) (%) (%)

Wheat flour 14.0 0413 1246 1.23 0.14 580

Moisture  Ash
(%) (%)

Silkpeptide 580 1985 90.83 005 048 616
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Table 4. Compositions of bread added with silkpeptide

(Unit : %)

Bread Moisture  Ash Crud‘e Crude  Crude
protein fat fiber
Control 3720 240 13.67 4.12 0.08

Silkpeptide 2.0%  37.85 243 15.12 412 0.08
Silkpeptide 4.0%  38.43 243 16.82 4.14 0.08

AAAE| T 2.0%, 4.0% A7FA] 232} 15.12%, 16.82% 2 2T
izl &ako] Hol FrlEo] AadE s Arpe chulao]
B 948 2397 U8 Bk 245 d3e 43

FHE I7te e Wiyt gle Aos Yehkn.

2. oja|= At

L7HEet AP =9 opn|ieAt 242 Table 59 2t}
71F2] & o)Ak 7549.76 mg%ith AA A S 2 gluta-
mic acid®} proline®] 52 Z+z} 3,443.00 mg%<}+ 794.13 mg%

Table 5. Total amino acid compositions of wheat flour
and silkpeptide (Unit : mg%)

Amino acids Wheat flour Silkpeptide
Aspartic acid 272.53 728.69
Threonine 177.88 523.87
Serine 342.29 7,367.23
Glutamic acid 3,443.00 919.91
Proline 794.13 246.12
Glycine 241.02 18,760.04
Alanine 177.19 14,173.40
Cystine 94.42 90.10
Valine 269.73 1,096.82
Methionine 72.08 80.50
Isoleucine 231.53 320.11
Leucine 475.09 276.67
Tyrosine 93.35 4,213.76
Phenylalanine 351.26 404.74
Histidine 154.44 439.01
Lysine 156.53 287.60
Arginine 203.29 295.55

Total 7,549.76 50,224.12

AAHHES HohE Wol Rate] AdiAtel] WA E 4G 201

2 Egkon lysine, methionine, tyrosine & cystine 52|
WA Vbl o= Kim e al(1997)] 27HF o= 2h
of #gt B9} fAlsTh 2R 9 HE 2 Al
w2 Agel glo] a3 Q1A= ofu| it g Folth WrlR
7Fg el gREel Ut glutamic acides FFHE R &
FH ol iito 2 whE YiollA] <F 95% % =7} mono amide
ol glutamine 2.8 E|gFo g ThE olw by} 4
A3E o] Fo] 24 9 @3S IYMA s P4
g2 FFCHPyler 1990, Grains & Oilseeds 1982).
AAFE| =] F opu) it 50,224.12mg% = B7HEe] F
ofnrcAt gHEFo] 6.7TU R wl-9- H& Fgo| Tt o st 2
AL glycine(37.4%)°] A B3t o ™ alanine(28.2%), serine”
(14.7%) 2 tyrosine(8.6%) =2 & e}, o5 Z dFL
AA oAk ghake] 89% 7 2L H] &S ARX|EHUT) ol&
Nahm & Oh(1995)7} .33k opn| it 2433} fAIATL
AFHPE| =0 o] THH glycine rate] A HY F
H2EHE A5S dAlske &2} A 2H(Sugiyama et al *985,
Luo et al 1993), alanine & <42 AIS ZIAA <2 9}
d3gol o N E A3t tyrosine2 X F-& o
ahe 5 7]} ofolidto] Fnsle) s2E W el o)
FIFE vA e R dHA UTHChen er ol 1991).
Anpzole] thREFS xRt 4+ glycine, alanine,
serine @ tyrosine 5 AAIH 29| | RE-E A3k 2 3]
£ o8 olxats 22 AR o] 83 JFF 2 7%
ANE Az 7hsgo] AEH it AAYE=F ol H7}
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Table 6. Effect of bread with silkpeptide and cholesterol
on weight gain, feed intake and feed efficiency ratio of
rats

B Food intake = Net weight FER?
Bread i o
(g/day) gain(g/day) (%)
Control 20.5240.73%  4.0240.14°  0.20+0.02°
Silkpeptide 2.0% 23.11£0.32*  3.444021°  0.15£0.01°
Silkpeptide 4.0% 21.06£042°  3.36+0.18  0.16x0.01°

" Bread contains 0.5% cholesterol.

2 Feed efficiency ratio.

) Means+SD(n=8).

*® Means with different superscripts within a column indicate
siginificant difference(p<0.05).

4. g3 ZAHE ¥ XA

AAHAEEE 0%, 2.0% L 4.0% Hrsto] A xoh W
Az Eslst thg, FHAHE 0.5%S 247 47181 rate]
Ao 637t G438t & rate] & 9 24HE =%, HDL-chole-
sterol, LDL-cholesterol, HDL-cholesterol %ol tj| 3} LDL-cho-
lesterol ¥ %= H]&(LHR) ¥ FUAIX+ZE =33 AFdE
Table 77 Zth F ZH| 2~ E shw AIHEHE=E 718!
2] 9ke TjZFo] 947434 mg/dLo|Y i, AIHME S 2.0%
A7V 80.3£2.1 mg/dL, 4.0% = 7}?— 79.5+1.5 mg/dL 2
vehflo] Aagie)= Hopg Foi] dizate] vlste] ¥
FeladE ¥} Reldez et AEE Hel A2
Hel= Hrpgo] dA o] Zd2HF A3t 3} U
ediddth & S 2:HE 5 HDL-Ze|2H &9 e &
W RTE 332423 mgdLg ot A3 T 2.0% 2 4.0%
A7EL 717} 41.653.1 me/dL, 42.342.1 mg/dL2 ERyjo]
AgHAEle Hri Fo]A] HDL-Zd| A8 E digo] 592
o7 Z7td Aoz #2AH ). Sugiyama e al(1985)9} Lou
et al(1993) B 22l HME]=9] Az]jdta g4 0 2= casein

z=

ot

A HotAlo} Rk EAEE

dietE T3 rato] B 2QS HE
HE =] A5 A=, ole ?—i glycineol] o]k &
J/Pﬂb‘l M AL, W3 ratoll A BB ER1E AU Ao)E AlR
FoIgh o A Fe e E %:EA Asl7E HEAEH AT

o EJ—O};’?\E}. £ Ao A3HE S A FoIA o]
o) fAke AT B, AIME A7 Fo % 24
zHlge) A% oA B34S 29) A AaE =0 T g
fE glycineo] FFoZ AZET) LDL-FH 28 & 2T
tZto] 40.943.7 mg/dLol ot AAHE = 2.0% 2 4.0%
A7FES 7h7t 20343 8 m/dL, 18.9+2.81 my/dLE. EhY o]
AzHE= WM FoA) LDL-Zel Bl feldos 7t
Aokt €8 JARRE o HAEE fRE BUEs
of elsiel WY EZ ool A& o] §ale] 2 A
o Wy 2] AES LR FAAHASE F T2 B
7} HDL-Z#| AH|E2 5 e A3 A3} g)Z270] 1.85+0.02
olfla AIHEI= 2.0% E 4.0% A7 ZH) 0.93+0.01,
0.88+0.01 2 YEllo] AaHE = H7P FoA] T3]
47t Reldeg Pasio] nZUsHES AM 53 3
< 2o oS¢t HDL-ZH 2HE %o g LDL-Z
# 2B 2 FEH(LHR)E thzo] 12402 mg/dL A HE]
= 2.0% E7FE 0.540.1, AZHE = 4.0% F7F7E 04201
2 AagEE A7 g9 feiHoe angld o9
2ol HDL-Ze| 208 Z7he ¢z 24o2Ry Zuxd
52 2tom guwdlel o] TlaE A3e WA
EM(Barr et al 1951, Rifkind e al 1979) B A o9t
o] 7FedtE AASL k. EF FH=HE vEE 29
HE A wte A3 2] 9% 5P7ﬂ A =
sAoR 4ANAY Ex HF ANT A5 T H4
AT a2 3 olel /A G4 A28 FeaY

B 3 tieong et al 1996). HDL- Zd| ~H| 82 &2 F
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el dFo FuHAstel i Ao Aadel s Bt
= Aoz HunEucKVenter et al 1990). LDL-Zd) ~H]

Fols 9% 29

H

it

PSR

I 2

2

0 L o
A

Table 7. Effects of bread added with silkpeptide and cholesterol on serum HDL-cholesterol, LDL-cholesterol, total cho-

lesterol levels, Al(atherogenic index) and triglyceride of rats (mg/dL)
Variables Total-cholesterol ~ HDL-cholesterol ~ LDL-cholesterol AP LHR” Triglyceride
Control 94,743 4™ 332423 40.9+3.7° 1.85+0.2° 1.240.2° 103.245.6°
Silkpeptide 2.0% 80.3+2.1° 41.6+3.1° 20.33.8° 0.93+0.1° 0.520.1° 92.2+3.6°
Silkpeptide 4.0% 79.5+1.5° 423+2.1° 18.9+2.81° 0.88+0.1° 0.4£0.1° 91.8+4.8

" Means +SD(n=8).

*7¢ Means with different superscripts within a column indicate siginificant difference(p<0.05).
' Al(Atherogenic index) = Total cholesterol-HDL-cholesterol/HDL-cholesterol.

¥ LHR : LDL-cholesterol/HDL-cholestero.
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1. Rate] 19 B A

B Arp FdA A=
2y ~HE FEE U2To] 947434 mg/dLS’\S‘\OL]-
AHE = 2.0% A7 80.3+2.1 mg/dL, 4.0% A7 =
79.5+1.5 mg/dLZ AIAE|= Hrh FolA] gzl
vl €3 F FHaHE v folHom Ay
£ A%S Jehigieh

2. HDL-20| 26|29 e Aages A7 Foix

)27 37.342.3 mg/dLo|A] AZHE = 2.0% 2L 4.0

T vzl Gl

AN =S A7H Wol Rae] A AThAbel] MIAE 9% 203

% A7l Fodte 71z} 41.6+3.1 mg/dL, 42.3£2.1 mg/
dLZ o] Z718 Ao=E Yeyrh

3. LDL-2Y 2~H & 2 t27o] 40.943.7 mg/dLo| %]
o1}, AFHEE 20% 2 4.0% 7S zH) 20.243.9
mg/dL, 18.9+2.81 mg/dLE JEhlo] LDL-Z8 &6 2
o] a3 EFHE YEMIUTH

4. TOAZA G P2 1.85£0.02004 AAFE S 2.0%
9l 4.0% A7}A] zHz} 0.93+0.01, 0.88+0.01 2 A1 A HE)
= A7 FoA BRASA G el eg A
o nFH2HES A T} 9 RAo2 Bt

5. 2424 e glZ7o| 103.245.6 mg/dlolm, A
AAEIZ 2.0%, 4.0% H7}TE zhzt 92.243.6 mg/dL,
91.8+4.8 mg/dLE Ho] AIE|T Hrh FolA] 34
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