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Summary

This experiment was performed to investigate the
effect of the frequency of meals on the metabolism
and the body composition of rats when equal
amount of purified diet was ingested. Thirty appr-
oximately days old rats weighing 290 g and thirty-
two about 40 days old rats weighing 180 g were
employed for the period of 34 days.

Rats fed ad libitum (10 to 15 meals per day)
and two-meal per day were pair-fed and equal
amount of diet was fed to each rat in pair. The
experimental results obtained are summarized as
follows:

1. Frequency of meal did not exert any effect on
the body weight gain. However, rats fed two-meal
per day gained significantly (p <{0.005) more fat
and energy than ad libitum group. The rate of
gain of protein in ad libitum group was higher
than that of two-meal group. No difference was
observed for the mineral deposition of rat body.

2. From the preperation of rat liver it was found
that the activity of glucose-6-phosphate dehydrogen-
ase was much higher for the rats fed two-meals per
day than those fed ad libitum. Therefore, it is sug-
gested that the metabolic pathway of carbohydrate
for two-meal group has been shifted from glycolysis
to Hexose Monophosphate Shunt and produced more
NADPH which would be the essential cofactor of

fatty acids synthesis.

3. The rate of excretion of urinary nitrogen for
two-meal group was significantly (p<(0.005) higher
than that of ad libitum group. It is apparent that
considerable amount of over-loaded amino acids by
feeding two-big-meal daily could not be used for
the protein biosynthesis all at once and excreted
following deamination through urine. The residual
carbon chain could be served as a precursor of fatty
acids synthesis.

4. The heat production rate of rats fed two-meal
group was significantly (p<{0.005) lower than that
of ad libitum group. It seems possible that the
activity of thyroid gland (and consequently BMR)
can be depressed by the frequency of meal.
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REEET @R d8¢ £ Aol B 14
AEY REBPHS @sld 1A 20 REREQ7.6
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Table 1. Experimental design and number of rats
employed.
Frequency of meals
Age *ad libitum 2 meals
Younger 16%}2] 169}
Older 15 15

* adlibitum [£9] HEHEBE 5+ 10~15EY.

(2) #58Y % KR (Experimental Animals

and Periods)

ARBANALE B4l ©+2 FH < Holtzman 43
Z H.on 30989 older group & 50 w}e] 9] k%
80 Hel ¥ —Fe Fz¥e Adyed (B B
gt 2% B4 initial body weight = <k 290 gm o]

get. 3272l 8] younger group -2 70T o A
ok 40Hol ® FH=z=ye A#HYEd initial body
weight = % 180gmeojgd=}. [ RE- 1964 4
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Table 2. Diet Formula
Ingredients Composition
Casein 20.0%
sucrose 68.5
dl-methionine 0.3
Corn-0il 5.0
Vitamin mix. 2.2
Mineral mix. 4.0

#  Mineral Mix; Jones-Foster salt mix, - General
Biochemicals
Vitamin mix; Nutritional Biochemicals Corp.
product): Vitamin A (200,000 unit/gm) 4,500
gm/1 kg mix;
Vitamin D 0.250; Tocopherol 5,000;
Ascorbic acid 45,000; Inositol 5,000;
Choline chloride 75,000; Menadione 2,250;
PABA 5,000; Niacin 4,500; Riboflavin 1,000;
Pyridoxine HCl 1,000; Thiamin HCl 1,000;
Ca pantothenate 3,000; Biotin 0.020;
Folic acid 0.090; Vitamin By, 0,001;

able 3. Chemical composition of diets
Gross Energy  Protein  Ether Carbohydrate — Ash
Extract
Kcal/gm % % % %
4,419 17.97 2.90 76.17 2.96
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12 B[ 74 o = stomach-tube & FH 2 EHRAR
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Table 4. Average diet intake

Frequency Age 7 Total intake

of Meals Diet GE ME
gm  Kecal/ W0 78¢/day

ad libitum  Younger 376.3 215.7 201.3

meals 1 377.9 215.2 201.5

ad libitum  Older 410.5 185.7 173.0

meals " 413.5 185.3 173.1
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ml piel = Aol WEst. REEFE of 2ml
9] 4-N sulfuric acid & preservative & 41 t}. Force
feeding 1E¥-& st T 2ol ¥ 5 & RY
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Cage ol 4] st et.

(6) Respiration Calorimeriric Experiments

Ramgst #gEHeat production)el w3 & o
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E BEo WREESY ERARREEGAES #5
=) Tl A9 Heat production M-S algeAl s}
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Pradu-ctian o] #t#ic] #s] A= @£ 01965)9 3
IE A T A).
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glycine buffer 0.5ml (PH 7.6) @ G-6-P 0.1ml
B =24 1.1ml ® NADP 5% 0.1ml,

o] &A9 HEHHEME 0.0056 M2 NADP/mg.
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Table 5. The digestibility of

nutrients and energy

No.of Observation Frequency of meal

Digestion Coeficient(%)

Age DM protein Fat  mineral CHO GE

% % % % % %

12 ad lib yomger 97.16 94.97 91.84 67.07 99.03 97.24
12 2 meals " 97.33 94.74 93.91 66.97 99.25 97.57
4 ad lib Older 97.30 95.30 92.82 66.16 99.12 97.36
4 2 meals 1" 97.08 94.84 93.24 67.55 99.29 97.59

S50l A . o] 8 & KR Cohn £:(1962,
1963)4) #slo ﬁ%ﬂﬂ# —HH &= Aol Bl
HRES] Energy o #3 HB{tzo] 23 (table 5) v+
e}7bA table 6 71 23t wiol o) = TJH&RI =
Energy o] &= 7] « o} diet 9 ME o=
Ko ZHEIL Aot

Table 6. Energy loss in Urine and ME Value

(2) B8 3 BbpEsko) ¥t Jg
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21y Ml WA 9IS FRASH table 714 »
&= ¥hep o},
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of meal 8¢ T (9%GE) (%GE) (1963)°] BHEFA S} F—3}=] &t Rakes £:(1961)°)
4 1ib 52 oygm o= Efﬁxﬂ BRSO 9 27elch B Rakes
ad I ounger . 93.32
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2 meals 3.97 93.60 - 4 8D mEde] 1H 1

adlib  older 4.23 93.13 ® A% 351? LH

REER ] 60% - kot ®ESIA .
2 meals 4.15 93.45 . .
— - REREIT BERY LBy Bod #lAe 9%
Table 7. Average body gain and chemical composition of body

PE? qu;ir;iy no._o:j)iervati:r;e D(%%’V%‘ in Water protein Fat Mineral Energy
gm % % % % Kecal
ad lib 16 younger 4.7 64.41 22.42 9.50 3.67 563
2 meals 16 4.6 59.72 20.95 15.64 3.68 692
ad lib 15 older 3.1 62.90 23.75 9.33 4.02 735
2 meals 15 3.2 56.88 22.81 16.44 3.88 - 936
2 ol F FEI ol iR RARSYT RH#EE HRERs F7 Biage] 15.64%9 st
of YL F 5A 7} He Aoz ztiam—q] Bk BhHaE:E 9.50%24 1H 2HE: 6.14%7}
FIRTL oA 7lel sl Aol KDY S8 v o =}, o)d3 @A Older group A A5 ¥ &
Younger group & 7 - 1 [ 2#@@7} 59.72%2 ¥ TR EHEARS £% 16.44% 2 9.33%
A BHBREES 64.41% 3} 43535 wow Older 24 2HREET A 2 sk ol g

group 9 73 %ol = 2 FI}A AR (56. 88%)7P BHRA
E(62.90%) 2=t I ¥ob. BAESE g4
W ERe ohdA T HHEART O 208
T+ gk ol o) EY RPEFY jHko) B
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= b AT RAEHS Wslz Ha gE=
BIAE S8 %Eolvh. Younger group ol 1 H 2
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Table 8.  Effect of frequency of meals’ on gain

(Langdon 1957).
HMPS 9 #E#E:S o7 /B3t G-6-P dehydrogen-
ase 9 iEMEL WED S 2 HRE e 2o

efficiency of body weight, protein, fat and energy Table 9. Activity of glucose-6-phosphate
dehydrogenase
Frgqueniy age Gain/kg DM/Wkg0»734 _ S
of meals Body wt protein Fat Energy Fr‘?quenfy __G-6-P dehydrogenase activity
ad libitum yoﬁnger 99.% 23.% 14ig8 kzcgll i + mole/mg protein/10 min.
2 meals " 98.7 19.5 30.2 378 ad lib 1.57
ad libitum older 77.9 21.1 10.5 219 2 meal 2.96

2 meals " 83.1 18.3 37.0 427

K= gRpRkd s WEBEE EEL o
HERARBY ®OHEY @mot oo i BEis

Energy & Zse}l w-&o] wreizl e},
(3) HFREHI Rkt H BEAHAHN oixls
G

LH 2E#AEES FAEe] R 953 g &
o BElie FHIte BEL 2L &9 substrate
F T gl s 1 E BRYAE IEA R A2
S FAAE Foke Aol wHEpA o E%»’%%
of &3bd 17 2ERAS s 45 Wil =
7F glort IR Re] (RiEs) 2-So] SyEAE °]7‘
T+ BRMoR 3AY GBy HRL o447
Zet.

O HERPHER P = #A Calorie FiE&
o] AHMERE; A7 & o (table 11) 72 &
9] Calorie & {ii#&4rol % (isocalorific diet) HgRi&r
Bell 24 FEEGE o ga

@ —Ee W& BHRE A= 1H 208
&F A E-e A0S amino acid 9 2E #E
HEH 22 23] dEd o L8l #EE
B2 HetstAl ==l (Table 10) deamination o}
g o] 1}% W= Carbon-chain & JEIHARERZ 2
9 F 97 HEel 7z g fEE e
g aE MEs o g

@10 2EENA Lod 5 JEed
— Bl - SER S /JUME%*‘ HEagg Al
== 7% insulin &) SMWME R wEWE
EFEm ®RK{EHY REER glycolync scheme
4.t} Hexose monophosphate shunt (HMPS)<] 7% &)
<+ o @R dteh. 924 o g NADPH
(TPNH)7} A4 pEsl3 o] NADPH = gl el &%
FIARAERS Cofactor = Bk AolY] o]Ee Hg
&R o HEFE-S By sle ol sl

el &

LLEo Al getdetel Zo] 1H 2EEY Fas
o HEL HHRAES A o 257 5=
Aolwt. wekd FES KK glycol-
ysis ol A1 HMPS = wo] ###=% sla =3 NAD
PH 9 #:pEd] o & o]},

) BREAH oiXe 9%

BaE#/ BAHEY #H 2 Akl 1= o
Fx FHIAN 1A 2@ RARY #BES%EM) 2
D FAG w3 R2 Hks s 2HEY B Bo
AL oh Ko} 2o

Table 10. Nitrogen retention

N intake absor- Retained Reten-
Froqueney pge bed N* N**  tion

—(gm/Wig %™ /day)—(%)

ad lib

younger 1,22 1.16 0.42 34.76

2 meals 1.21 ; 1.15 0.33 26.79

ad lib  Older 1.00 0.96 0.27 26.14

2meals 1.00 0.95 0.17 16.56
* R N 43" N—-%N
*ERE N=pfied N-RN

1R 2EES 3¢ FH B8HES ®el Amp

RER 8143 (p<0.005) A=, Cohn £(1962,
1963), Wu#(1950)%. ol 9} ¥AflE: #HES #4&

gheh gek. ol A RiMEIeESF Fo]l —Rol BL

amino acid 7} 844319 & # oA Y 2t WEA

A 294 5 gv EBREY BB o5

ol Aol ’

(5) AMW7I1R(ER Thyroidal activity)o)] o]
X dg

A E#7+ Heat production o] #[ A= A8k x
W table 11 3 ZAU 9 =Y 1 A 2EES Heat
production o] B HBRAE R} & A 3] (p<0.005) ¥
o},
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Table 11. Heat production as affected by frequency of meal
Frequency of meal Age — Heat production® —
Total H-P H.P/ W08 /day GE %
Body Balance Method keal/day (K eab )
ad lib younger 56.2 161.6 74.84
2 meals 50.8 143.2 67.75
ad lib Older 60.8 140.1 80.04
2 meals 52.6 118.0 69.05
Respiration exchange method
ad lib younger 57.1 ' 138.7 82.08
2 meals 52.8 121.8 69.12

* Heat production=BMR~+SDACHI) + Voluntary activity

ElbdA w3 ubg zo] 1H 2HEES Heat
Production o] w#-&¢& #RE Ed#id FEdE
calorie 7} A && #3l= Ael}t. Thyroidal activity
7F A4 4 BMRe] 742 HA+g-e 49 ¢
B HEelre A5 10 2@EEY Thyroidal act-
ivity 7} A5 188 E@EslE Aol

4 2 B

(LD HEREF &E £8HEY RBBEN =17
= %S WEer] A5t 300t 44 80 Hol
= F(BE 200gm)9} 329}2]9 40 AolR F (@
E 180gm)=2 A 34 B BRI}

(2) HHFAEQ H 10~15 KRS 18 2E
RERS 7% pair feeding A1 o= HEY RAR
o] ZxE AU FEstg

(3) ME=~} @EEMNFEe] FLElger 1A 2
E#&RE~); f5l5 Energy & #nzo]| HHWEEY
o #3735 EHotevt BAKY A& BHHEREY
Eotor MR S4B WMEL His Y.

@ 1H 28Aste 4% HRMEHRIHEEY
BMLE 29 313k B o] B9 G-6-P dehydrogen-
ase O] {E#ol 245yt o & Aoz veol EHK
ol Glycolysiso] 4 HMPS = ##8#5) 9]-2-0] £8a=)
g m #eld NADPH 9 #@el E#=Edn =3
IRpiERS) &) EE= .

G) e BEEY A 2 R¥d= 9%
+ Fev 10 2ERAE: BAFAHE AR
da FEel RE MK s BFEY BL wgo W
# ¢}, deamination o] =i %X carbon skeletal
2 BHEABRMEYDE 20X sl

(6) FAEKE ADWE 23 =& d# 5}
18 2EBEES A% insulin & FHBE A8y

Thyroidal Hormone 8] 48 HAsteX 3. =
214 o] [Eo] Heat production©] BpR&ERT ¥
ow o whe energy 7k MRRGEEA 244 5 Il

JE% dh
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