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== Abstract=

The variations of both thiamine and riboflavin value in the organs, viz. liver, small intes-
tine, spleen and kidney of the rats were measured for observing some metabolic changes in the
animals during fasting and feeding different quality of diets without V-E supplement. The animal
used for the experiment was adult female ablino rat from a pure strain, weighing 225-280g. The
animals were divided into 6 groups; the control group, the high carbohydrate diet group, the
high carbohydrate diet with V-E group,the high protein diet group, the high protein diet with
V-E group, and fasting group.

The result obtained are summarized as follows;
1. The thiamine contents in the liver were once increased during early stage of starvation com-
paréd with the control group, thereafter they were decreased on the 8 days fasting while the
contents in the small intestine and spleen were decreased during 1 to 8 days fasting.
2. The riboflavin contents in the liver and kidney were increased during starvation and the
content in the small intestine was no marked change compared with control group.
3. The thiamine contents in the liver and small intestine during feeding the high carbohydrate
with V-E supplement diet group were lower than that of the diet without V-E group and the
content in the spleen was increased by feeding V-E enriched high carbohydrate diet.
4. The thiamine contents in the liver, small intestine and spleen during feeding the V-E supple-
mented diets were lower than that of the non-supplemented one’s.
5. The riboflavin contents in the liver, small intestine, and kidney were increased during feeding
the high carbohydrate diet compared to the control group, and they were decreased during feed-
ing the V-E enriched high carbohydrate diet.
6. The riboflavin contents in each organ were increased during feeding the high protein diet
compared to the control group, and they were much increased during 20 to 30 days of feeding
the V-E supplemented high protein diet.
7. Therefore, as the above results showed, the variation of "thiamine value in the each organs
were not markedly changed during feeding different quality of the diets. The thiamine and rib-
oflavin contents in the each organ in the V-E enriched high carbohydrate diet group were lower
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than without V-E supplemented one’s The riboflavin contents in each organ were increased
during feeding the high protein diet compared with the control group and the centents were
increased during 20 to 30 days of the feeding V-E enriched high protein diet.
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Table 1: The composition of diets.

a) Standard diet (Protein Content: 16.0%)

Components % Cal
Wheat 42.0 148
Corn 20.0 67
Skim milk 15.0 53
Cotton seed oil 12.4 112
Fish flour 7.6 20
Vitamin tab.* 1.0

Salt mixture?® 1.0

Cellulose 1.0

Total | 1000 | 400

b) High carbohydrate diet (Protein content: 7.1%)

Compenents l % Cal
Rice 81.5 279
Fish flour 3.0 9
Cotton seed oil 12.5 112
Salt mixture®® 1.0
Vitamin tab.* 1.0
Cellulose .o
Total [ 100. 0 ‘ 400

¢) High protein diet (Protein content: 25.1)

Components { % ‘ Cal
Rice 45,0 154
Fish flour 36.0 102
Cottonseed oil 16.0 144
Salt mixture?® 1.0
Vitamin tab.* 1.0
Cellulose 1.0
Total 100.0 400

* A Product of Yu Yu Ind. Co.
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Fig. 1:The Variations of thiamine contents in the organs

(8) : Control group [¢3)
{(C) :High Carbohydrate diet group
(P) : High protein with V-E diet group
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Table 2:

The variation of thiamine. and riboflavin contents in the liver.

Avimal groum Body %’Eiarlx] t Thiamine ‘ Riboflavin
weight (g) ® g grgg/:tvlhole /g grgg/:rvlh‘ole ve/z

® () Control group 247.3+6.0 | 8.4:-0.5 | 63,306, 587. 50+0.78 58.40+3.80 | 6.92+0.45
Fasting (Fy) 1 day fasting group 257.246.9 | 6.9+0.2 | 57.51+4.228.31+0.61] 64.22+3.25 | 9.28+0.47
group Fp 2 days » v 230.05.1 |.7.2:20,1 | 64.60-8.298.96+1. 15 69.94-+6.42 | 9.70+0, 89
Fo4 v o« » 218.2+7.3 | 7.3+0.2 | 57. 96 1. 307. 9540, 19 128.01+6.99 | 17. 56+0. 96

Fd8 n v # 164.8+9.8 | 6.2+0.8 | 23.55+2.473.8140.40, 91.7142.60 | 14.84+0.42

© (8) Control group 247.3+ 6.0 8.420.5 | 63.30+6.587.50+0.78 58.40+3.80 | 6.92++0.45
High (Ci) 10 days feeding group | 247.8+ 6.5 8.1+0.3 | 83.06+7. 37/10.37+0.92 50.46+8.33 | 6.30+1.04
Carbohydrate | (Cao) 20 #  # p 2455 6.0| 8.830.3 | 78.41+5.278. 932060, 75.94+6.67 | 8.65+0.76
diet group (Co) 30 #  » 7| 226.2410.4 7.440.3 | 61.05:0.898. 25:-0. 12 111.29:5.48 | 15.04:£0. 74
(CE) (S) Control group 247.3% 6.0| 2.4+0.5 | 63.30+6.587. 500,78 58.40+3.80 | 6.92+0.45
?a‘rgé‘ohydmte (CEy) 10 days feeding group 226.0% 7.0 8.5+0,3 | 51,00 1. 96‘;6.00:-‘:0. 23 45.48+3.23 | 5.35+0.38
with V-E (CEx) 20 #  n v | 238.64 5.3 8.5:0.2 | 49.47+5.295.80+0.62 42.4846.99 | 4.98-0.82
diet group (CEg) 30 «  » v | 25L.5% 7.5 7.8+0.5 | 39.23+4. 13{5. 03+0.53 47.27+2.26 | 6.06+0.29
®) (9) Control group 247.3+6.0 | 8.440.5 | 63.30+6.58/7.50+0.78 58.40% 3.80 6.92+0.45
High (Ps) 5 days feeding group | 246.2-5.9 | 9.7+0.5 | 67. 76+3.587.00=0. 37| 123. 29+ 3.20] 12.84+0.34
Protein P 100 » ’ 253.8+9.1 | 9.2+0.7 | 64.26+7. 16/7. 000. 78| 132. 10+14. 50 14. 39+1. 58
diet group (Pa) 207 7 p 264.6-6.9 | 9.7+0.2 | 70.69+4. 4717, 28+0. 46| 90.89% 1.55 9.36+0.16
| ®w) 307 x ” 234.3217.7) 9.0+0.2 | 73.41:1. 808. 13+0. 20| 161.95:+11. 68| 17.84+1.33

(PE) (S) Contro! group 247.3+6,0 | 8.440.5 | 63.3046.587.50+0.78 58.40+3.80 | 6.92+. 45
High (PEs) 5 days feeding group 2245.7+3.6 [10,22-0.2 | 61. 1624, 276. 02+0 42| 13.086+9. 04 | 12. 88+0, 89
Protein (PEw) 107  » . v | 265.326.1|9.940.7 | 53.62+7. 745.40=0.78| 108. 80+2. 68 | 10. 960, 27
with V-E (PEgp) 207 » v | 239.2216.5/ 9.70.1 | 72.60+1. 747. 50+0. 18| 133.20+5.13 | 13.76+0.53
deit group (PEgp) 307  » v | 247.5-417.9[10.930.9 | 79.931. 657. 28+0. 15| 115.84=6.59 | 10. 5520, 60
g% thiamine §&-& PEJE ¥ PE, Jfel A& SH#x el B8 g ¥ thiamine S B CHe & 8|

ok %% 20% % 28% WA SOt PRiiE 2
PEofifoll A= vha]l #inslel SHEsl vl &eA 4o

2. /N4 thiamine 48
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47% % WA STk W g% thiamine R0z e
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ol A& SEERT 40%, WA Hgivt. CEZRA AR
BEZEA thiamine 48 CE A SHERo
4 Hqdepst CEpffell A& CE ittt &4 igins
St CE Bl = ohAl Wi sle] CEEY BidEsl |
P EHEmoz FH Afoldle BE £EE Bolx &

gt} Pz B ERE Rolx FUdrh. PROIA B
s 2BR ) thiamine & 8-2 S#fd Hsle P 48%
v HAEE Pulf, Pl 3 PoBEE S Bl [hsle
2% 44%, 35% 2 47% % WAE S PELUBE B
= REESL B o] = MBS volx el B g
% thiamine 822 : P,Rfo] SEExt: 58% v W
4 B gelst P d Poofifoll & PRl &4 i
904} PyyBel A thal Wblo] sHEneh 5%
B slddet, PERolA B3REMA thiamine H8#-2
PER, PE, B, PEuff % PE, M= £#% Sired
el 44%, 37%, 38% o 61%u sl PR
REsr FOE @l gl 2 ¢ ® thiamine £8
= PR BT fHReR HE 2 ERE BolH

o}
st

3. g thiamine &

PERS thiamine &&& HET RES
2l Fig 1o} 4 Hizwfe} zhel,

F Bfoll A BEE&BEA thiamine &8-2 SBE 2.62+
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Table 3:

The variation of thiamine and riboflavin in the small intestine.

. Organ Thiamine Riboflavin
Animal group weight (g) ug/whole upg/whole
organ re/g organ ug/g

® (S) Control group 4.63+0.36 | 24.08:=1.02 | 5.20+0.22 6.76+0.97 | 1.46+0.21
Fasing (F) 1 day fasting group 4.01+0.24 |12.99+0.76 | 3.24+0.19 4174100 | 1.04+0.25
group (Fp) 2 days i 3.68+0.16 | 9.73+1.36 | 2.64:+0.37 4.56+0.94 | 1.24+0.25

)4 v n v 3.04+0.47 | 8.54+0.36 | 2.81+0.12 5.23+1.03 | 1.72+0.34

F 87 P 2.9840.45 | 4.2040.51 | 1.44+0.17 2,95+0.33 | 0.99+0.11
© (S) Control group 4.63:+0.36 | 24.08+1.02 | 5.20+0.22 6.76+0,97 | 1.46=0.21
High car- (Cip) 10 days feeding group 4.67+0.21 |18.91+1.87 | 4.05+0.40 9.85+0.98 | 2.11+0.21
bohydrate (Ca) 20 # v " 3.87+0.09 | 21.25+1.51 | 5.49+0.39 5.46--0.42 | 1.41+0.11
diet group (Cgo) 30 # v " 4.06-0.33 | 12.75:+3.89 | 3.14:+0.96 5.97+1.30 | 1.47+0.32
(CE) (S) Control group 4.63+0.36 |24.08+1.02 | 5.20+0.22 6.76+0.97 | 1.46%0.21
E(}g‘;dﬁg{'e (CEyp) ‘10 days feeding group | 4.81+0.17 |17.08+1.30 | 3.55--0.27 4.00+0.53 | 0.83+0.11
with V.E (CEw) 20 " v 4.334+0.27 |21.26+2.34 | 4.91%0.54 2.90+0.17 | 0.67+0.04
diet group (CEg) 30 7 # " 4.20+0.13 | 9.87%1.39 | 2.35+0.33 5.60+1.08 [ 1.31+0.25
®) (S) Control group 4.63+0.36 | 24.08+1.02 | 5.20+0.22 6.76::0.97 | 1.46+0.21
High protein | (Ps) 5 days feeding group 5.69+0.11 | 12.52+1.42 | 2.20+0.25 | 18.83%1.76 | 3.31+0.31
deit group (P1o) 10 # " ” 3.87+0.31 |13.55+2.20 | 3.50%0.57 6.89+0.81 | 1.78-+0,21

(Pa) 20 » " P 3.47+0.33 | 15.68+0.90 | 4.52+0.26 7.43+1.01 | 214+0.29

Psp) 30 # " " 4.45+0.29 |12.77+0.98 | 2.87+0.22 9.70+0.98 | 2.18+0.22
(PE) (S Control group 4.63+0.36 | 24.08+1.02 | 5.20+0.22 6.76£0.97 | 1.46+0,21
High protein | (PE;) 5 days feeding group 5.83+0.64 |13.41%+0.76 | 2.30+0.13 | 14.92+1.40| 2.56+0.24
with V-E (PE;p) 10 » v ¥ 4.49+0.33 | 15.13+0.90 | 3.37+0.20 | 10.19+0.40 | 2 27+0.09
diet group (PEgo) 20 P v 4.4740.70 | 15.02::0.36 | 3.36+0.08 | 10.50+£0.22 | 2.35:+0.05

(PEg) 30 » P P 1.59+0:13 | 9.45:40.46 | 2.04:+0.10 | 17.36:+0.83 | 3.75+0.18

o3 Fiifol = oh4] Hidsle] SHExct 57% W B
=g}, BE g% thiamine §Eo 2% SE 2.85+
0.20pg o H5tod FiBfell Al 1.8840.33pg 02 34%
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2 47% 3 H B 3ebot PEL#E 2 PE,B)4E S
Broll sl £% 20% 4 86%= HEs ®msg
2 PE Bl A vhAl WA slel SHEst wjsshAl
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B iz 2RE Relx odotm PE, o PELF
e £ \Wmslel SEEE £% 18% 9 14%7)
Bins Avksh PE Mol = SEExch o3)d 36% W
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1. FFigY riboflavin &8

1. FFBEY riboflavin 4B-S TS KBS Table
24 Fig 2014 RBizuls} z2el,
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Table 4:

The variation of thiamine contents in the spleen

. Thiamine
Animal group Organ weight (g)
ug/whole organ (g) ug/'g
4] (S) Control group 0.92+0.04 2.62+0.18 2.85+0. 20
Fasting (F) 1 day fasting group 0.79+0. 06 1.49+0. 26 1.88+0.33
group (F) 2 days » ” 1.07=+0.10 2.09+0. 06 1.95+0. 06
(F) 4 days ” 0.78+0.06 1.95+0.12 2.50%0.16
(F) 8 days v 0.64+0.16 1.50+0.37 2.34+0.58
©) (S) Control group 0.92+0. 04 2.6210.18 2.85+0°20
gllxgglohydrate (Cy0) 10 days feeding group 0.91+0.11 2.02x0.22 2.22+0.24
diet group (Capy 20 days feeding group 1.3220.10 4.38+0.69 3.32+0.52
(Ca0) 30 # " " 0. 81+0. 10 2.33+0.08 2.88+0.10
H (CE) (S) Control group 0.92+0.04 2.62+0.18 2.85%0. 20
High ) (CEy0) 10 days feeding group 1.14+0.13 4.43+0.03 3.89+0.03
gvaift}’fv&jgr?&tii (JCED 20+ s 1.19+0.12 5.60+0. 25 4.7140.21
group (CEgp) 30 » " 0.99+0.02 2.15+0.25 2.174+0.25
® (S) Control group 0.92+0.04 2.6210.18 2.8510.20
ngh protein (P;) 5 days feeding group 1.16+0. 14 2.81+0.19 2.42+0.16
diet group P 100 » P 1.3340.31 5.01+0.13 3.77+0.10
(Pzo) 200 " v 1.260. 22 4.90+0. 29 3.89+0.23
(Pgo) 307 ” ” 1.58+0. 21 4.714+0. 46 2.9840.29
(PE) (S) Control group 0.9220.04 2.62+0.18 2.85+0.20
Hl%}!ll 3r}t§tein (PE;) 5 days feeding group 0.67+0. 07 1.64+0. 15 2.45%0.21
wil -
diet group (PEy) 10 » " ” 1.00+0.25 3.37+0.11 3.37+0.11
(PEsp) 20 " " 1. 50+0. 23 4.88+0.15 3.25%0.10
(PEsp) 30 » ” ” 1.59+1.28 2.89+0.10 1.82+0.06

BREHA riboflavin & &2 SHkdl H:%M Ciofifell
= 2 ERE ¥olA gdou Gt d Cofite S
Fholl Ml £ 30% U 91% ) i@zu sdct. B
8 g% riboflaving @& C,Jfell 4] S#pol] Haled
BIZ %R Q957 Colt 3§ Culfol £% 25% 9
117%k #n = glek, CEZfol A Mz 288 ribofla-
vin £8-8 St Hste CE B, CE. Bt 2 CE &
< H% 22%, 21% % 19% 0 WAs o) CHY RE
2l e e ek, MR g% SBoRE £
£ SEERT FHAEe olohe fHigel el PR
oA BEEEAEE riboflavin 48-& S B Lk P,
B Pfpel £ 111% 9 126% ) 4840 =l oo
7t PRl & ol Eacl &4 W sle] SHExnc} 56%
Bim =5lck, Pyftel e oAl Einsle] Sggxch 177
%k i S ek % g riboflavin S RE AR
= o) B3} £4 2 HAL uyvh g PEH
ol A BEEE2E8R riboflavin &8-S S Hi3lel PE,
P, PEuBt o PE,io] £% 124%, 86%, 128%%
98% v} i = givl. % g¥ riboflavin SH 2R
AREBIZ SBEol Heled &4 8%, 58%, 9% I
52% i gt

1. /pJBY riboflavin &8

/NES riboavin & HIET HEK-L Table 3 %
Fig 26| 4 ®ubet 2be}h, Fiol A 2R thia-
mine S8 SEE 1.464+0.21pg ol st Filg, F,
oy FBE &% T BEHS Rolx ok Fit
ol SEET 56%v W =gles B g% ribo-
flavin §BE G2 olo vl HEs Rgv},
CRtol A W 2H8R riboflavin RS SBE Hate
Colfoll &= 46% 9 WIng 2ot U\f& Cooft &l Cso
Bl AL % £ #EYol SHEHS v ddch B
2 g'¥ riboflavin £RE o4 %ﬁ?i’ﬂii oo} &
g ol gleh, PHEel A B2 2M8A riboflavin G &2
S o] thele) CE B 4 CE it + &4 41% =
57% 1 WA= 9 et CE BN Ae &4 =l S
B3 v gab) gl '

o5 S CRECH AiEE e S glo
R g¥ sBorE 94 olgzre fHEo| e
Pofol A MERR2EEA riboflavin S &-& S Hhdle]
PEEe 179% v = rtsl Pt 9 Puffdle
Aol SEEsE vl gshAl slglunl Pyl e oAl
Winslel SEERcl 43% v+ B/ Aok WERe ¥
riboflavin& B X SBis) ste FiEe 137%4 i
=g ebst Potel oAl Bdslel SEEst w5 slg]

— 99—



(C) Kidney

V-B2

4g / whole organ

i L

(B) Small intestine

V-B2
g/ whole organ

80r " (a) Liver

120} ¢
80+ ) (F})

V-Bz
ug/whole orgon

é |2 4
Term (days)

S5 16 20 30
Term (doyg)

626 30
Term (days)

Fig. 2: The variations of riboflavin contents in the organs

(8): Control group
(C): High carbohydrate diet group
* (E): High protein diet group

(P P): High protein with V-E diet group standard error

ol Poit 2 Podfdl e w4 SEuvt 47% 4 49%
W HEinE o] MEAMA 2&sh ¥14¢ FEel gt
PEREo A [EE288M riboflavin S8 SFol i3t
o £BFE £%4 121%, 51%, 55% o 157%} #hn
se] PREA S v ¢ R0l YoH M g ribo-
flavin BE olt & @Ml gie},

3. B riboflavin &

Y] riboflavin S8 METL HKEHEL Table 5
39 Fig. 244 REake e

Fifell A a8 riboflavin & && ST 5.66+
0.92pg Hesle] F.B¥, FoRf, FE 9 FiEe &%
71%, 58%, 204% % 265%k MiNslel @ik Hin
HE el o rt, WA g¥ riboflavin Ex Sir]
Jahed SEE 4.280.6Tugel Hskel Bl 9 Fyfol
= £4 52% % 43%¢] HBiNg 2o Lk Fa
4 Fftdle &% 216% 2 231% Bhusisic. C
Foll A WSR2 BM riboflavin €8-S S 3l
o Coff, Cooff U ColERlzn £% 128%, 122% ¥

(F): Fasting group
(C E): High carbohydrate with V.E diet group
(P): High protein with V-E diet group

266% 1 Binslo] #ik #insE SRl &l CERM
ol A& BRIBEEA riboflavin FE-L Skl e
Cioftoll = 7 287t 9ol Coot ¥ Coffoll & S
Tl dte] £4% 65% H 38%e] MME xe CHF
o} mgEnc) HEs Y& 28E 2y CRE R CE
Bl A R 2k riboflavin SR £% WBEZERN
SBEHsL v %elgdcl. PRl A REHEA ribofla-
vin 8- SHd Hsld PR, P;a#, P o Py
HAE £% 347y, 284%, 139% W 296%} EM
596 PE Hol A WEBEERA riboflavin F8L

SEpol] Histel &8 BIE &4 422%, 337%, 480% H

412% #@insle] PREnct o1& B BMEE 19
t}. PRt @ PERIA WS g% riboflavin 5BE %
# BEEK S ES® HEs e

V. 845 3 %

Thiamine -& * & thiamine pyrophosphate 2 &
7o) ARG A pyruvic acid & RREATI = B
ol $HE WEERSY EBEHFH o =T
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Table 5:

The variation of riboflavin contents in the kidney.

Ribofllavin
Anital group Orgln weignt (g)
pg/whole organ vs/g

(F) (S) Control group 1.37+0.05 5.66+0.92 4.28+0.67
Fasting group | (F;) 1 day fasting group 1. 49+0. 08 9.69+0. 67 6.50£0.45
(F2) 2 days « ” 1.474-0. 05 8.97+1.67 6.10+1.34

F)d v 2 " 1.2740.17 17.20+2. 26 13.54%1.78

(Fy 8 r v 1.46+0.16 20, 66+1. 21 14.15+0. 83

©) (S) Control group 1.37+0. 05 5. 66+, 92 ‘4. 28+0.67
High (Ci;) 10 days feeding group 1.42+0. 04 12.91%+1.66 6.16+1.17
g?behydf A | Cop 20 1 " 1.38+0.05 12.560.91 2.10£0, €6

et group ’

Cyp) 30 » ” ” 1.37+0.06 20.71+1. 00 1k v 20,73

(CF) () Control group 1.37£0.05 5.66%0. 92 % 2840.67
High carbq- (CEyy) 10days feeding group 1.38+0.05 5.23+0.99 3.79+0.72
Voae it | @B 200 0 4 1.450.06 9.32:+1.91 6.43+1.32
| (CEgp) 30 » " ¥ 1.4740.20 7.81%60.91 5.31x£0.62

[¢2] (S) Control group 1.374+0.05 5.66+0. 92 4.28+0.67
High Protein | (Ps) 5 days feeding group 1.78+0.09 25.29+1.83 14.21+1.03
diet group Py 107 ” ” 1.61+0.08 21.74%1.00 13.50+0.62
(Pyy) 207 ” ” 1.79+0. 10 13.53+1. 38 7.56+0.77

(Pap) 307 ” v 1.8440.04 22.43+2.28 12.19+1. 24

(PE) (S) Control group 1.37+0.05 5.66+0. 92 4 28+0.67
High protein | (PE;) 5 days feeding group 1.73+0. 30 29.53+1.64 17.07+0. 95
with V-E diet | (PE;9) 107 " I3 1.76+0.03 24.7610. 58 14.07+0. 33
group (PEgq) 207 " " 1.84+0.08 32.83+0.95 17.48+0. 54
(PEgp) 307 ” ” 1.84+0.07 28,98+0. 98 15. 86+0. 53

succinic acid ¢} e-keto glutaric acid &} EEEHQ
RLR I = fEMSA T Aol doia gdup®, 2
B Wright 427 & thiamine = © & pyruvate ¢
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Held] o) & EEEARS FES HER Hdn = &
E YE G MRsl: thiamine 9 riboflavin &
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WHRE /Hhe FEE 484 959, HS Roels
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acid 7} BEEE AREE Aol Eind & BEsNg
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Wik ARG H R B4 EaEAHe}
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Rl LEEZ thiamine & #iaslE REEoRA
HE7T EEL K3 Ao obdrt Hp=el B
& thiamine &&e) W 2 JBae g8 {87
B £% 2 28 Bl (95L £2 e IR
ok Ik ARl RIS T MBEA HRE HY 5

A thiaminefQHfol & 24| PEE ¥ 4L K
e Bgo] ohd st A=l

& Bl A B riboflavin 8-S Sl Hsl
o &Rk 4 H7H |BinE vo|visl 8 8 Bl
4A 25 WA= = FHRel gk, o] & HG-L thia-
mine off 4] fEIHEL wlelzro] FFREAC) A BB BB
/e B3l ERT WEAHY =el 4 B S
Fif #HERS riboflavin §o) #in=] vl Ligg o=
RS BHE M= #K 8SHAE 2 & ribo-
flavin £BE @ik BAE = HEHS vl Aoz &
Esek, Mg riboflavin &8 SER Hale] 8868
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