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= Abstract=

The effect of three different grains supplemented diet as a dietary carbohydrate source on the
growing rat, growth, food intake, FER and PER value, excretion of urinary and fecal nitrogen and
glucose and the level of glucose and cholesterol in serum blood was studied.

Forty males and same number of females of Albino rats weighing 2 58+2g,

S 62+2g were

divided into eight experimental group, five male and female in each and fed rice diet, rice supplemented
with wheat and rice supplemented with barley diet for 14 weeks.

Under this condition wheat supplemented diet group shows the best FER, PER and body weight -
gain value. Especially in female group shows better FER, PER and body weight gain value compare

to control diet group.

Under the male groups wheat supplemented diet group shows lower FER, PER value and body
weight compare to the control group but higher than those of barley diet group or rice alone.

In female group the nitrogen retention shows also highest value by wheat supplemented diet group.
By male group the wheat supplemented diet group shows not better value compare to the control

group, but higer than barley supplemented group or rice alone.

The nitrogen excretion through feces was significantly higher by grain supplemented diet group

compare to grain the 20% sugar casein diet.

The blood cholesterol content was slightly decreased by the control group which was fed disaccaride,

compare to groups which were fed polysaccaride.

But the free cholesterol to esterified cholesterol ratio shows lower value by control group than grain
groups except the 709 rice supplemented with 30% barley group.
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casein diet ¢ 2 &g}

E 1 ¥e, nej4, g4 TS

Group | v} 9| 2% % |W 4 %
1 100

2 85 15

3 70 30

4 55 45

5 85 15
6 70 30
7 56 45

B2 429 A6 1 kg
CHO 77.7%
Protein 11 %
Fat 5 %
Cod liver oil 0.3%
Salt Mix. 3 %
Yeast 3 %
E 3 J1&a4e] T4
1kg diet
Crouplsi o] ol gl @ Prot~em Fat
® | & FATFEAFFATHNT
T @ f%r% (®
1] 780 { 51 | 50 | 3.1 45
2 663 117 55 50 4.6} 45
3 546 | 234 60. 1 50 5.2} 45
4 | 429 | 351 64 50 7.7 45
5 | 663 117 |53.5! 50 | 4.17] 45
6 546 | 234 '] 56.31 50 5.23] 45
7 429 | 351 | 59.62 50 6.28| 45
§ [20% sugar casein diet|
B4 %59 %4 U ¥ ALE
4] = I CHO IProtein I Fat l 5
g o} 5 77.9 [' 6.5 0.4 14.5
2 87 & 473 ‘ 10.5 1.7 13.5
3 w | 77| 89| L3 | 126
H 5. Standard diet A3
1kg diet
Sucrose 7228
Casein 200g
Fat(=] 4 -f 45 cc
3% Salt Mixture 40g
Fat soluble vit. 2cc
Cod liver oil 30 cc
Water soluble vit 6.14¢g
Vit By, lee
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ARG ord, Yo A serum W8 glucose
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0. d#3an

A MNBENY, 43378 F.ER PERZS &
Han
D MAgH
F A3AAY (251, 5206 &
Bol FEAA vk AAden ¥

E 5-1. 24 Weight gain, Food intake, F.E.R. PER. 9 14

v] 8594

Group 5] 10095

1] 70%
el 4159 8 Bl 430%

W w559 ©]85% ©]709M w]559%
¥ 459N T 1520 230%(D  435%

Control
group

155. 4
*¥+17. 05

1289. 4
+81. 62

0. 1205
+ 0.033 | &+

1. 0956

1651.2
*1+12.63

1352.6
+44.11

0.1117
0.026 | =

1.0162

131. 4
+ 5

1323. 1

Weight gain (g)
Food intake (g)
F.ER.

P.E.R.

+21.55

0. 0993
0. 0082

0.9028
+ 0.0284} + 0.0334] & 0.0061

153.8
+12.34

1227.6

172.8
+ 9.44

1313.6
+28.02 | £34.39

0. 1253 0. 1331

172.6
+11.616 | %10.758

1384.9 1344. 4
+26.62 | = 9.05

0. 1246 0. 1378
+ 0.0201} & 0.0390; & 0.0112] * 0.0288] £ 0.0452

1. 1389 1.2097 1. 1330 1.2530 1.2013
+ 0.0241] & 0.0286| + 0.0408| + 0.0128 =+ 0.0359

185.3 156

+ 9.58

1180.5
+32.84

0. 1321

H 5-2. &2 Weight gain, Food intake, F.E.R. P.ER.2}] 24

Grou wn) 100950 ©185%¥ w1709 ) v 559 ©85%  ©] 709%™ v|559%. Control
P B |l 159|wEl 430% HH ¢45% | 415U ¢30%[d  ¢30%!  group
|
e . 200, 8 222.2 201.6 207. 8 2412 241.6 247.6 | 287.4
Weight gain (g) +12.63 | £ 5.84 | £17.46 | +13.18 | +14.28 | £15.5 | +20.088 |=:10.668
: 1425.8 | 1453 1436.2 | 1418.9 | 14815 |1435.8 | 1534.8 | 1464.5
Food intake (g) 440,187 | +40.957 | +18.89 | +11.43 | +77.22 | +19.39 | 42808 | =30.48
FER 0.1471)  0.1529)  0.1404]  ©.1465  0.1628  0.1683]  0.1613  0.1962
Bt + 00532 == 0.0382 + 0.0053 =+ 0.0065 + 0.021 | & 0.034 | + 0.0420| = 0.0732
PER 133760 1.39020  1.2761]  1.3314| 1.4801}  1.5297|  1.4666, 1.7840
B 4+ 0.0410) = 0.0211] == 0.0109 = 00655/ % 0.0311 =+ 0.0371] 4 0.051 | = 0. 0801
o4 ®
190F < Female %
280+ X x Male z
180+ /
260 170k T 020 20F .
X
e K g
zacl'® 0.5 L5F _:\\,‘/14:——”""\\«"
150k 2
220} / 0.10F 1.OF
140+ /'
_,—*/
200+ 130k - 00505+
J!
il 1 L I 1 1 1 ' 1 1= — I .. L L - i
1‘ 2 | 2 3 4 5 [53 7 8 FER. F_’»E,R. 1 2 3 4 5 [ 7 8

(Group)
a8 1 3AF 29 548

{Group)

gl 2 F.ER.5 P.ER
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2) Weight gain

3@, B ©FY o2 AAZAL RALTL v

Fygovt dalz ne EgFelY £9o)Fe dld F

¢ AFFEe 1d 34,

3 NRMHB ZB(FER)

F.ER. value: ¥ 5-1, 5-2, 2@ 2614 w: w}
s ol R AL @Fl AF ¥RL BF, OF
o £Aelm AnARTY Hho] A} Y 2o B
Fol ¥,

BFA A TEF b Ea 2 el B,
Final body weight ¢l 4] initial body weight & 2] BF, @OF £H9E 145 AR e F 2 FFol
% weight gain-& & 5-1, £ 52, 2% lal4 34 4 SYE SB(P.ER)
Fx b A %571, B 52014 2eJFE& upe} o] A
XA FAEE STl 2ol vidte £ T L AFTEHES YAL VAT 24 Fo ss_—o!
FE 24T Qvk RTAAE @Fo] F Y ol dge A9 B AL 29 Fa g
I s d e nol wule] W FHFo]l AY ¥ PEAAE @Fel M4 %3, 2 thie] ©F,
sols) BEsh ¢unlE, B 294 BT € 3279 40w by g T &015;11:]-
Az #LEE ¥ 5 ol BAAE EXT] $5A E33 2 vheel ©F
Sel E&Te] thE ol vlstd $98A SR OF, 0T ¢od AR 2 —?-.L—?: @Eel gieh
H 61 1& 2w AL Nfw
: ? | ©
Group
a2k @ Ak 2t % | AL 2HF % Az 24E %
1 0. 2140-£0. 0708* 81. 65+3. 36* 0.2333%0.0112 85.5+1.73
2 0. 1898-0. 024 82.34+4. 44 0.22264:0. 0180 85.3%1.23
3 0.123720.014 65. 4412, 46 0.21342-0. 0521 77.8+3.71
4 0. 2088-+0. 0382 77.00£2.07 0. 22844-0. 0429 77.9+4.23
5 0. 2583 +0. 027 91.1242. 65 0. 250640. 0331 87.2+1. 40
6 0. 197440. 0312 87.07+3. 4 0. 25832:0. 0481 88.1+1.04
7 0.219240. 0241 87.3342.08 0.2671-0. 0322 88.9+1.51
8 0. 33884-0. 0428 85.5442.23 0. 45674-0. 0431 | 87.2%x1.76
* BFLA
262 24 A AL b
2 | &
Group ,
Ak 2EE © Az aie % | dewsd@ | AL udE %
1 0. 1811+0. 0236 86.9243. 89 0.21804:0. 0103 84.6 £1.84
2 0.1747£0.0331 82.35£2.57 0.21440. 0367 84.07%1.59
3 0.1711%0. 0185 87.64+3.31 0.2084+0. 0713 89.8 £3.61
4 0. 1848=+-0. 0141 85.28+1.94 0. 24024:0. 0389 88.4 +3.87
5 0. 20752:0. 0203 88.57+2. 19 0.265110. 0238 84.24%1.36
6 0. 20120. 0126 89. 062, 20 0. 24950, 0176 86.08:£1.84
7 0. 2607-+0. 0271 89.24:1. 14 0. 2939::0. 0284 86.3 2. 61
8 0, 2757 1+0. 0456 85. 4542, 70 0. 3583+0. 0244 © 81.2142.84
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BTAAL BE2TC) AR BRXL 2 o] BF0
ot B Ee T8 @Folth E 62014 2
uhel zro] A 13 AFH 2] EAd w29 € group
L B2F7e] & TR A As Lfee] with
A ge & @Foldrh FTAAE EET] 7
B ¢FgI, @F, OFY wolv 199 &£ H=
2 Aolgol wlxetA Vieluich JbF ¥e & QT
ot}

AN oz wol A AA7d dgdd vF 18 =
7 23w 2k AWl AL wfoke] wWakEd oy A
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2) kS (glucose)| HHj4lAMEK

E 7-1, E 72414 2E: uiol o] mgg 2%

H 7-1. 13 xsi(glucose) WA ok

A BZTol 7 g% OFe »gd wde] AR

LRRARS

3) ol

Q™

A% el S A 2 thgel
A} g WA ] 7}
Foijrh 28 e Aoz
AL Fot B JAYAR &, R

Fo] AgFur}; ok wAoke] o

13] fecal glucose = ¥ 8-1, E 82414 n& s}

E 81l 134 wez WAdsl B(glucose)d] of

mg/day

Group

|
i

Q@ fecal glucose

& fecal glucose

W NN D U W N

i

0. 1656:0. 0013
0. 1674+0. 0031
0. 2430-::0. 0064
0. 21604-0. 0052
0. 07564-0. 0021
0. 10574-0. 0032
0. 11524:0. 0023
0. 0724+0. 0011

0. 1242+0. 0003
0. 15893:0. 0012
0.1192:40. 0021
0.2430+0. 06013
0.2574+0. 0012
0. 0833-:0. 0031
0.0612-0. 0011

0. 07204-0. 0009

B 82 2x wom wAs o(glucose)d] <k

mg/day

mg/day
Group @ urinary glucose | & urinary glucose
1 0.978+0. 0039* 1. 150. 031*
2 1. 02540. 0071 0.950. 007
3 0. 6504-0. 0032 1. 4540. 008
4 0. 8004-0. 0035 0.70+0.003
5 0. 35040. 0012 0. 85:£0. 002
6 0. 800-0. 043 1.0524:0. 009
7 1.0504:0. 0011 0. 661-0. 001
8 1. 350:£0. 0062 1. 653-0. 0021
* 359z
T 7-2. 2 &2 %} (glucose) w4k
mg/day
Group } Q@ urinary glucose & urinary glucose
1 1.4 +0.021* 0. 350, 001
2 0. 953-0. 004 0. 552=0. 002
3 0. 800, 002 0. 702-0. 006
4 0. 700, 003 0. 804-0. 004
5 0. 550, 001 1.5340. 021
6 0. 702:0. 008 1. 55:0. 033
7 0. 9020, 003 1. 03+0. 013
8 0. 85:0. 007 0. 7524-0. 003

Group

|

2 fecal glucose

3 fecal ghicose

O N DU AW N

i

fi

0. 1449+0. 0012
0. 1116£0. 0021
0. 2430-£0. 0043
0. 2349-£0. 0052
0. 1323:0. 0023
0. 1612-+0. 0018
0. 2835-£0. 0046
0. 0727-:0. 0032

0. 12384-0. 0014
0. 2016+:0. 0028
0. 1944-:0. 0011
0. 4049-+-0. 0036
0. 25740. 0023
0. 5031%0. 0038
0. 52024-0. 0052
0. 1449:0. 0019

o] Qe A @FY @Fe] AF B¢H, T vl
@ @ © @ ®TY oz AT

BFA AL @FTH @F ol fecal glucose 7+ 742 &
gkeh, fecal glucose 7} 744 2 & group & DT B
Folvh 28 deil 2FNA @FH @F, @FT A&
o By AR AL L @Tol Rk

SFAAE @ @F, ©@F° /3 w3, AF

o 3o EEFIQ

4) Urinary_nitrogen B} Fecal nitrogen 2| H|&

15 AAR el T/ AL WARLe 8, F
A 2wl @Fo| 99%, 95%=A A RHE -1
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H 9-1. 13} Urinary nitrogens} Fecal nitrogen 9] | &

I 10-2. 23] Urinary glucose $} Fecal glucosed] wl-&

Group - ® ' S Grou * ’ °

urinary | fecal l urinary ‘ fecal p urinary l fecal urinary fecal

nitrogen | nitrogen | nitrogen | nitrogen glucose glucose glucose glucose
1 89% 11% 89% 11% 1 85% 15% 65% 35%
2 86% 14% 85% 15% 2 79% 21% 70% 30%
3 85% 15% 85% 15% 3 69% 31% 76% 34%
4 83% 17% 83% 17% 4 68% 32% 69% 31%
5 78% 229% 80% 20% 5 83% 17% 80% 20%
6 79% 21% 83% 83% 6 82% 18% 93% 7%
7 80% 20% 79% 21% 7 82% 18% 92% 8%
8 95% 5% 96% 4% 8 88% 12% 7% 13%

¥ 9-2. 2 Urinary nitrogen 8} Fecal nitrogen £} ¥ &

2 ] 3
Group urinary .fecal ] urinary l ] fecal
nitrogen_ nitrogen | nitrogen nitrogen
1 85% 15% 88% 12%
2 B4% 16% 85% 15%
3 82% 18% 81% 19%
4 83% 17% 79% 21%
5 81% 19% 84% 16%
6 77% 23% 82% 18%
7 76% 24% 80% 20%
8 95% 5% 97% 3%

23l A ole} wxdt AFor Heiidu(E 9-2).
1, 28] 53 A4 W4%e FYHoes v IR
diet o ] 10~209%7} feces 2 WASE % BEFQ
20% sugar-casein diet = #&] urine ¢ 2 wAd=® A}
£ vebd Fch
5) Ui S urinary glucose 2} fecal glucose H|&
F 10-1, B 102414 25 ke o] 13 2

H 10-1. 13 Urinary glucose $} Fecal glucose®] ul$&

= j 3

Group urinary fecal urinary ‘ fecal
_glucose glucose glucose glucose

1 82% 18% 87% 13%
2 86% 14% 76% 24%
3 64% 36% 80% 20%
4 69% 31% 54% 46%
5 64% 36% 69% 31%
6 77% 23% 57% - 43%
7 68% 22% . 43% 56%
8 91% 9% 88% 12%

A= @ @F 224 fecal glucose vl -go] Egiv}.

Control group ¢1 20% sugar-casein diet: 8% 24
fecal glucose &} w)-go] 7} wgirh

el AL @F5 QTNA fecal glucose J ] Lol
7} Eokel. 20%-sugar-casein diet &= 11% 24 fecal
glucose ¥ §o] 713 A gieh

23 A= &, 2FL 2 EYFo] fecal glucose
7b wn A e
£ group o] §i vt

1, 23]ol 4 TH¥Ho=z vy 7 35t diet &
o] v1¥te] fecal glucose ¥t} urinary glucose 7} uke.
Aoz vetyton] 23 dlAE wWule] Yas g
groupe] XubH o 2 uo} glucose 8] AW F-go] =
&+ 7A¥o = vElyleh

T2 20% sugar-casein diet S =

E o6
Rl

C. 2% g712 22

1) Liver

E 111, ® 112614 B¥ ulkst go] @Fe] A
9 @7 AR AT XFFS F£un]Fe W&
gheh, wole] WA TgFo) v EFT Rl liver
8 FA 2A Velde.

BTL ®@Fl AR ad 2 eL mEFFo)uh
@Fol A% A9k

o918 FL A% Ya
Ak

2) Heart

F 11-1, E 112614 B3 whe) o] R4 ®
ol A% Feod @l AR At ® @F
A9 ve Furt Hel

SFANAL 5T AR
®, OFY o= veryth

TR 2 Ae d=z ¢

Aed 2wl @, ©,
A Ae T QF

— 182 —



H 11-1. 29 3F 2754

Group |. Liver (g) | Heart (g) Kidney (g) 1} Spleen (g) Sex organ (g) Adrenal (g)
1 8.0840.462* | 0.737240. 0356% 1.39082-0. 0781 | 0. 4436+0. 0327 | 0. 60830, 0147 | 0. 052940. 0066
2 7.91+0. 249 0.7083+0.0214 | 1.3232-0. 1035 | 0. 4058-:0. 0186 | 0.59814:0. 0231 | 0. 0501-+0. 0085
3 6.32%0. 283 0. 660720. 0171 | 1.29130. 0399 | 0.4022-+0. 0228 | 0.5185+0. 0482 | 0. 045520. 0017
4 7.56%0. 311 0.723140. 0377 | 1, 28854-0. 0692 | 0. 4664:+0. 0566 | 0. 5583+0. 0392 | 0. 0464-+0. 0046
5 8.77+0. 492 0.847140.0236 | 1.5487+0. 1051 | 0.5592:+0. 0261 { 0.71554-0. 0581 | 0. 0547--0. 06061
6 8.34+40.321 0. 823240. 0313 | 1. 4271-+0. 0836 | 0. 4669+0. 0282 | 0. 6206-0. 0622 | 0. 0478+0. 0038
7 8.98+0. 413 0.842140. 0353 | 1.5716-=0. 1035 | 0.5019-+0. 0381 | 0. 6234+0. 0311 | 0. 043640. 0042
8 8.040.391 | 0.7148:0. 0426 | 1. 47800. 0843 | 0. 4669=+0. 0226 | 0. 532240. 0568 | 0. 0471--0. 0059
* Zxox}
H 11-2. 39 35419 74
Group Liver (g) Heart (g) Kidney (g) Spleen (g) Sex organ (g) Adrenal (g)
1| 8.2840.372% | 0.872340.0317*| 1.9763%0. 1612 | 0. 45294-0. 0120 | 2.25950. 1€32| 0. 0313=0. 0072
2] 9.06+0.418 0.852040.0332 | 1. 86160. 1175 | 0. 49240, 0488 | 2.0592+0. 0011 | 0. 033530. 0043
3| 7.5 +0.311 0.807410. 0284 | 1.8607+0. 0486 | 0. 4452+0. 0331 | 2. 2559%+0. 0768 | 0. 0280+0. 0014
4| 9.142%0.183 0.8328+4-0.0471 | 1.7806+0. 0843 | 0. 48364-0. 0625 | 2. 1088+-0. 0643 | 0. 0331+0. 0036
51 9.3630.326 0.93132-0.0632 | 2.149740. 1072 | 0. 5678+0. 0894 | 2. 5082+0. 0928 | 0. 0388-+0. 0056
6| 12.36%0.492 0.92324:0. 0492 | 2. 1744+0. 0698 | 0.577540.0132 | 2.6889:+0. 2183 | 0. 0334-+0. 0043
7| 9.7 £0.245 0.949C-0. 0227 | 2. 353610. 0976 | 0.5325+0. 0552 | 2. 45524-0. 0782 | 0. 0373-£0. 0028
87| 11.6620. 482 1.04913-0. 0841 2.33614+0.2471 | 0.76213-0.1077 | 2.4428-0. 1693 | 0. 0362-40. 0048

* 2F A
o] e},
3) Kidney
X 11-1, E 112614 By vl o] RIToAE
@F°) A% Aed vdgor @Fels, @Fel A
A get

Sl Ae QT A A, 2 Bgel 2ET
o bR Je F8 @Fo) vk

4) Spleen

X 11I-L E =244 2 dksh 3] FdAE

©®F°] 74 Hom o thge] DTl @t OF
of 7baF Aglel. 198 FL& v|sEtygch

SFAAE @F°) 7t AL @Fol A% Ayt

5) Adrenals

X 11-L, E 11-2414 B+ utgh o] RelAE @
Tol 7+ A, @Fl A Ayl group e &
Ae W2 gk

ShAE @Fl 713 Az, ®@Te] 71 Ages
group 78] &3} ¢lgich

STl LTRY A ez not Agr.

6) Urters and Ovaries

? groupdl A @F] A% 2 2 &l ®, @

T wolck. 199 group &L E3 gk
STAAE ®T°l A 29 2 H&el B, DF9Y
Tol™ A TEL 4 AUt dgid

D. 2| EZ%7|2| X ERY

1) Liver nigtrogen

£ 12-16l4 ¥ upsl 7re] 2Fo A liver nitrogen
2 0 ® OTd ¥ @, @, @FTol k& AT
ol}, ¢#iv] .2 FTFTF| ¥dle liver nitrogen gHak
o] Frkekd e

STAAE Hulo] weEld BT @, Q@ @TR
o Wole] U2 Eg group @, ® @ groupo] liver
nitrogen o] 743l g v

EETE £l T vste Ristgch ® 12-24]
A 3% ZFA A liver nitrogen & 2, S} 9
44 #Hold] wel4d EFT group B} wWuld] Y& E
o] F4&SQY ¥ £¥ulEEct ZFEF] 7
434t

2F B¥Ad dlg liver nitrogend] oFg &Fo]
2Fpct don. daden nol TFAS FA
<E liver nitrogen .- % 7}5t A& mola gic}



B 12-1. Z A7 43 & 249 o
mg/g dry weight
| e | =

Group

lSpleen | Liver | spleen | Liver
1 119 90.33 | 114.5 | o8
2 144 | 93.15 | 112.7 | 102.85
3 109.2 | 92.54 | 100.76 | 101 25
4 106.96 | 86.24 | 104.3 | 10164
5 12 82.6 | 108.64 | 93.52
6 113.12 | 84.56 | 105.7 | 86.24
7 103.6 | 84.75 | 112.4 | 98.16
8 106.96 | 84 |121.1 | 1211

2) Spleen ritrogen
E 12-16]4 BE uksh 3] LIAAE £u=lF
FTd vlEtd 29k @ ¥zt @Fe]
vt 2Ela @F uidtey @l U @
ol @Fh it Esieh
BFANAE EFEF A% 243 2 vge] OFol
gt @Tel 7bA Wkt

<+ E
2t ®

N

B 13-1. Blood serum glucose £} Serum cholesterol (£

B 12-2. 100g

7 E7AE 2Ad 4 Aol %
] F A4:F

mg/100 g body weight

Q | s
Group :

| Spleen ! Liver !Spleen Liver
1 55.3 | 42.0 | 42,2 | 36.1
2 52.5 | 43.9 | 39.6 | 36.1
3 57.5 | 48.9 ' 41.4 | 38.1
4 50.1 | 40.4 . 38.6 | 38.4
5 48.1 | 354 | 357 | 30.7
6 49.3 | 36.7 | 346 | 282
7 2.9 | 3.1 | 362 | 3L6
8 49.5 | 38.8 i 34.8 | 25.3

agv AA EFAY fh A El & Aol TH
I dE 3T A aF ALFe F 12-2414
BE upe o] EFTA ddld LTdAE OFS
@Fo #islge

3AAE BET Hldte AdH o2 Frhgled
QT+ Wojo] nejd EFFo] W43 F4%E et
W S gl

mg/100ml serum

Group Serum glucose Total cholesterol Esterified cholesterol Free cholesterol
1 94 +2.1* 152 4.5 92+2.1 60 0.8
2 60.56+1.8 133 £3.2 85+1.6 48 0.3
3 76.32%1.4 123 +£3.5 6612.5 57 =£0.5
4 80.5643.2 120.4+2.9 72+1.1 48.4+0.4
5 98 +2.8 129 +2.6 84+2.3 45 +0.9
6 103 +1.7 141 +£3.7 91+3.1 50 =+0.7
7 108 +£3.1 148 6.2 98+4-3.5 50 +0.8
8 101 +£2.5 132 +3.4 77+2.2 55 0.5
" F 13-2. Blood serum glucose 8} Serum cholesterol (&) mg/100mg serum
Group Serum glucose Total cholesterol Esterified cholesterol Free cholesterol
1 101. 84:+3. 1* 139+3.1 85+2.3 54+0.7
2 93.04+2.6 124+2.9 73%2.1 41%0.9
3 81 +1.9 13413.6 75+2.4 49+0.5
4 100.8 +£2.8 14444.3 85+2.3 59+0.6
5 102.2443.3 16345. 8 93:+3.2 6021-0.8
6 106. 2 +2.1 1494+2.4 91+1.8 58+0.5
7 125.28:42. 4 1414+3.2 87+1.1 544+0.7
8 116.64%3.5 129+1.8 i 73+0.9 5610.6.
*ZFes '



E. Blood serum glucose 2 Serum Cholesterol

1) Serum glucose

X 13-1, X 13-2]4 B%: ulsh 7o) serum glucose
£ 2, 3 AR Hwle] md EFF Fade
wele] P& EFFo] B AT VeEldH ¥
3 BEFTEY OF] FAI}Lrh

SFol 2T widled AAH oz ¥o} glucose level
o} Foeda Er}

2) Serum cholesterol

F 13-1, E 13-2¢1A4 3 vie} 7ol serum cho-
lesterol -&- @, Bl gle] A control group B v} I3 diet
T &
d gl @, B DT B¢ TFH T4 I
At - A

V. {8 D&

A EFA BEL ARgHY

¥ 5-1, 5-2, ¥ 1, 2014 BAFE ulep o] o
ulo] WAL E¢d diet & AH AR AT W]
+ A7ME Aol uy Az & AT FHE
< . 53l T A duje) WaE 4
= Aol g Toll A AFFAEL wvle] g Ao
T % ohlel ZET = TUvlEd A 459
& Agden AR s f844 Aol & vebdith
el A% wolel Wd-S EFRE Alo] Y A Fol
T4 F/hguns %wr FHlinldo]F =¥
ulof] Bl Er4ol e wd EL e ndFa
geod ol g e %Avq_o_i 9 8F=H(P<0. 005).

A714 Eulgde A4de e nHd 15% =&
45%F EFT Aol wial mej4d 30%4 Eg4oldl
A 453 de AF FrhEsd FER g RedFe A
old] o] ?S%ﬂr RTAA 7Rl dAfE AT
r Sy gk

Wrle] Wae EFR Ao Tl AE WLy EFH
7t wtel A% Fobge] ddz Fotem gled
Te AL mejg ELTAALY o] & AolE of

oh. U4 30% EYT A4 94 15% =& 465%
Eg4elql 442t 3L AF AL FERAE 2
q Fa goeog FAAen oA Aol: v
A g3 9.

7Agke]t}, Esterified cholesterol & @, 6‘

B. clejalel FAMM

g el F¢2 A Freks adin e 4
AAE welsh Ys EgAelel A9t $uivls B
P2 THdold] wd ¥ FE 2HFz ot
A A48 debas TS

QFQ A% PER g 24 ?E“"HI =T s
“1‘5?“5}5&1 swu) AolFolvt neEl g EdAelTrrh
5o AT nd Fgo

A7 AE D 30% EGAlFL T 15%9t 45%4
ASe) Wd %L FE neFE

879 A% PER gh-e 34 golge] 2ETH
Znrhs 953 ggtort wulgojt wsle) 24
EgAde] urd w& @& Ak

2y TPAFAAL £¥n] HelTs ¥KT
e ndZa Qa oldelE Rej4 30%, EgA4e]
Fol Ael ¥ g AV gk

Az wfes nANL 13 YA E 6-16]
A 2x vhel el BF} LFAA BT A A4
o] go] eMul AelFolvk wMulal wegE EUT
ool wA L & 2oFI Y

13 24 A% AREFo] A8 4R U=
Anelnz olue) A4 ool ¥ ARAAE 54
) 2 ahar ApAelH ol FulgdE AL 2L ®
Fol WA ETAA ek AL mfokel iR
% go] ok Aojr}, o] Harper et al® Monson
et al0 So] AA§ WFHTY FTF Astel Hek &
W8 FgRasr 248 5 AALt 23 Wel B
A4 TgA obelxa] TPl BERE EX e
7t mE Wdobni =] gee Aoy w9
49 £30] AEYHT ¥ 4= Uk

Elevehijem et al.? Harper et al%® Sanahuja et al. 13>
Zof 9ehm ofv]:4te] imbalance 7} Rb¥A &S =
LR R S 2“25‘ 2444 FEARC]
A gek, o)k e e R4 30%9L X
ol Foll A | F FrHEe] 7,}5‘_3‘]-1 DA 2foFst 7
W2 e] AZr} oful4e] imbalance 8 A7t ehd 7t
&3

C. Organg| EA: BH/EY
D7t s H/E
E 12-1614: 2% uke} el A4 2fodE me/

dry wt g AR @, &, 2F nH4 EYAIT
8 AL AY Bk, 2 vhge] W TgAe]Fel
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E 12~ MW el w#ze] ALgPe ZTs 2%
4 élvd%—mloﬂ AAZ TEL e ez g

F 12244 o] RFA A AE BHA6 o7
A4 B v A o]q. aiu] Ao Fe g B

2 ERO T 2 EFT0) vld e AE nolx
At
8 A% U] dolEo] Al =T, = tlgo)

e %’-’?l’q o, 4 EFAe], TFF 4= &
St ¢lc),

D. @3 Glucose 2] Cholesterol 2| &gt

1 #3 Glucose 5

2 13-1L 13-26lA4 2] dalz Y Tgde]|Fol
B4 EgAol Fe] uete & glucose geko] =
7l vebda gie},

AW glucose geke =
+ Ak

2> WHU e Cholesterol 3

. 13-1, 13-26]4 3 ulsel 7re] total cholesterol
o EFe 2Tl BEQ AL YA TPl Folut
Tl ol vt Rl g ERAe]Te] TEF R B3

Irwin et al.9.&

TAS ARG e 2

rice 9} 4l sucrose 6] & wq A4
serum cholesterol 6] &7 24 gz vase] gon
Antar ¢} OhlsonP¢] ¥ 3.6 &89 sucrose 4] ¢| 7} blood
lipid 7} Eskebm wmsle] gieh

RAAH o2 not Eé.‘i—i’:% sugar diet §1 disaccaride
ol7] olx} A{YFL starch ¢ polysaccaride ald] o]
T 3 el EEFe] FH4lo]F 1} total cholestrol
Feke]l gl 18V esterified cholesterol 5k free
cholesterol ] #jell A wm T FAolFe] QFL A9
s BEFEG B3

V.8 %

F49 e dvld west Wge 27

15%. 30%, 45%% wld= E¢NEa saFes

4 <o) F3} 20% sugar casein diet & FolA F 8

group & 2 gt}

#z A% 4545 B 5 albino rat 24 initial body
weight 7} 20} 58+2g, &o) 6212gel A 80 v
9 HE 8Ten s34 & FA(S 5 F 54 r
A4 &F 1459 AR

AAg, Aol4dz e, F.ER PERE wmsd 2

W Zln] ml Wuld neEl§ ELT o wWeld
“&%—% go 3o o £ AA4Es FER ¥ PER
£ vl F4e-

ol 2o ATL ST AL E 8} o A}
+} nitrogen retention o] 4 WA EgHFe] Wu]Fo]
1} wnle] HE4g B Fudk dAE e
¥ 4 glom XA /bt 2AT FAE A A
4 & 4 gk

% diet o} 4 A% nitrogenF 10~209%7F 2
=2 Hﬁ*é-qf W 257 A
L2 “ﬂ*ﬁ%% £ 4 gi=k

o) ¢} e Asbe FFAelal AL TR A
ol BEA DP““’%“ olofl ulal é’:i}{-"r'-;l-‘e €] A
ste}.

HAY glucose = EFA 7o 2ATL AL L
odt}. cholesterol & E&FFo] F5 diet xt} total cho-
lesterol aFo] ‘&_ﬁ_‘_’.v} esterified cholesterol 5} free
cholesterol 9] #joll 4 mm FH-4delFe]l EET R ¥
et

2 374 4% nitrogen & WA v A EFAF}
WAye s v o) W Te] R YT EoE
o &t AEE AE F Ak

3% nitrogen ¢]. 7| ¢} urine
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