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Effect of dietary composition on the changes in body composition,
hematological status and energy utilization due to weight reduction

Tetsuzo TAKAHASHI, Shigeji MURAMATSU,*
Tetsuo YAMADA and Yoji HATTORI**

Effect of dietary composition on the changes in body composition,hematological status and
energy utilization due to a 7-day weight reduction was examined in twelve Judo wrestlers. All
subjects were trained for about 3 hours a day during weight reduction period. They were divided into
four groups, protein rich diet group (P group), protein rich diet supplemented with branched chain
amino acid group (BCAA group), carbohydrate rich diet group (C group) and usual diet group (UD
group) . Subjects of UD group did not attend the weight reduction program and took usual diet ad
libitum. Subjects of other three groups were subjected to weight reduction and took the experimental
diets which contained about 500 kcal of energy. Main results were as follows:

1. On an avarage, body weight was reduced by about 6% in each BCAA, P and C group.

2 . Basal metabolic rate and respiratory quotient decreased immediately after weight reduction
period in the weight reduction groups.

3. Decrease in lean body mass due to weight reduction tended to be smallest in BCAA group and
largest in C group.

4 . The difference between urinary nitrogen excretion and nitrogen intake was larger in C group
than BCAA and P group.

5. Red blood cell, hematocrit and hemoglobin tended to increase at the middle of weight reduction
period and then decreased to almost the initial level immediately after the period in all four groups.
Decrease in white blood cell due to weight reduction was observed in BCAA, P and C groups.

6 . Blood glucose decreased and serum free fatty acid increased at the middle of weight reduction
period in BCAA, P and C groups. And immediately after the period blood glucose further decreased
and serum free fatty acid further increased in C group, but no certain tendency was observed in BCAA
and P groups. On the other hand, serum urea nitrogen increased at the middle of the period and then
decreased to the level which was still higher than initial one immediately after the period in BCAA
and P groups, but unchanged in C group.

The results on lean body mass and the difference between nitrogen intake and urinary nitrogen
suggested the possibility that protein rich diet, especially which was supplemented with branched
chain amino acid, was more advantageous than carbohydrate rich diet in order to lessen the loss of
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body protein during weight reduction due to low energy intake and exercise.
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Table 1. Physical characteristics of subjects
Age Height Weight Rohrer’s
(yrs) {cm) (kg) index

K.M. " 23 172.0 75.35 148.08
BCAA S.N. 20 175.6 72.50 133.90
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Table 2. Composition of experimental diet.

Food (g) BCAA, C
P
Egg white (dried) 58 —
Amino acid mixture* 20 —
Dextrin ) — 78
Vegetable oil 4 4
Cream powder 24 24
Powdered sugar 16 16
Coffee 2 2
Ca-lactate 7.7 7.7
FeSO, 0.04 0.04
Total (g)- 131.74  131.74
Energy (Kcal) 500 500
*Amino acid mixture BCAA P
Isoleucine 4.7 —
Leucine 5.1 —
Valine 2.8 —
Arginine 4.7 —
Glycine — 8.65
Alanine - 8.65
Methionine 1.4 1.4
Threonine 0.9 0.9
Tryptphan 0.4 0.4
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Table 3. Changes in basal metabolic rate (BMR) and respiratory quotient (RQ) at basal metabolism
before and after weight reduction

BMR(kcal) RQ .
Group Subject before after Group Subject before after
1499 1373 K.M. 0.84 0.76
BCAA 1407 1294 BCAA S.N. 0.84 0.75
L NeS. 1449 1544 LNLS. 084 . 076 ...
1364 1311 I.N 0.93 0.73
P 1513 1238 P Y.Os 0.75 0.83
YOz 1078 1012 Y0z 081 076
1437 1201 S.S 0.79 0.71
C 1214 1118 C H.K 0.91 0.78
____________________________________ 58 133 T.T. 08 08
1413 1270* 0.84 0.77*
_______ Towl T e sy o Tel o h=9 e w00
1412 — Y.A 0.89 —_—
UD 1549 _— ub M.O 0.91 —_—
1525 — K.K 0.82 —

() :SD. *P <0.05 compared with before.

Table 4. Changes in body fat mass (BFM) and lean body mass (LBM) before and after weight

reduction
BFM(kg) LBM(kg)
Group Subject before after Group Subject before after
K.M. 6.42 3.75 K.M. 68.93 69.29
BCAA S.N. 7.92 3.60 BCAA S.N 64.58 63.76
NS 1097 . 691 . N.S 83.03 82.83
I.N. 8.81 421
P Y .Os. 7.19 4,03 P
.Y Oz, 68 477 .
S.S. 7.39 4.31
C H.K. 7.60 4.72 C
______________________ T.T. 1034 569
_ 8.16 4.67%**
_______ Toal B9 s qos. o Toml TS (73 (745
Y.A. 13.25 11.35 Y.A
UD M.O. 6.00 5.10 UD M.O . .
K.K. 7.52 6.83 K.K 67.28 67.59
( ) :SD. **P <0.01, ***P <0.001 compared with before.
kg BFM LBM ' g/day
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Fig. 2. Changes in body fat mass (BFM) and Fig. 3. Changes in urinary total nitrogen excretion

lean body mass (LBM) after weight reduction during weight reduction
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Table 5. Changes in number of red blood cell (RBC) and white blood cell (WBC), hematocrit (Ht)
and hemoglobin (Hb) before, during and after weight reduction
RBC(x10*/mm?) WBC(x102/mm?)
Group  Subject before during after Group  Subject  before during after
K.M. 467 465 455 K.M. 54 48 36
BCAA S.N. 488 523 514 BCAA S.N. 54 67 46
ON.S... 523 528 488 N.S. 6 56 .
I.N 519 565 523 I.N. 64 67 59
P Y .Os 468 490 453 P Y .Os. 60 59 42
_Y.Oz. 466 502 M9 Y.Oz. .59 5l 3.
S.S 526 530 512 S.S. 57 47 45
C H.K 594 589 587 (¢} H.K. 55 49 46
_________________ T.T. . 868 . 598 887 . . T.T. 66 6 58
_ 512 532% 5024 - 59 57 455
_____ Total P79 ay (e (a9 TR TS (o m (9
Y.A. 548 568 542 Y.A. 77 73 64
UD M.O. 437 439 431 UD M.O. 60 58 63
K.K. 535 533 514 K.K. 67 63 72
Ht(%) Hb(g/dl)
Group  Subject  before during after Group ~ Subject  before during after
K.M. 41.5 41.0 39.0 K.M. 13.9 13.9 " 13.5
BCAA S.N. 42.5 445 43.5 BCAA S.N. 14.3 15.2 15.7
NS, 495 495 450 SNLS. 162 160 152
I.N 45.5 50.5 46.5 I.N. i5.1 16.1 15.7
P Y .Os 44.0 46.5 43.0 P Y .Os. 15.3 15.7 15.0
O Y.Op. 435 465 400 Y07, 144159 140
S.S 46.5 46.5 455 S.S. 15.6 15.9 15.3
C H.K 50.5 49.0 48,0 C H.K. 15.7 15.3 16.1
_________________ T.T. 485 530 4765 . . T.T. 165 171 161
_ 45.8 474 44.2%4 _ 15.2 15.7 15.2
(Mol M=9 (s (3m) (3 Tom o "T9 oo (09 (09)
Y.A. 45.5 475 445 Y.A 15.5 155 15.4
UD M.O. 41.0 415 41.0 UD M.O 13.6 145 144
K.K. 49.5 485 48.0 K.K 16.2 16.2 15.9
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Table 6. Changes in blood glucose (BG), serum free fatty acid (FFA) and urea nitrogen (UN)
concentration before, during and after weight reduction

BG(mg/dl) FFA(mEq/1)
Group  Subject  before during after Group  Subject  before during after
K.M. 71 63 63 K. 0.45 1.17 0.77
BCAA S.N. 76 60 60 BCAA S. 0.35 1.47 1.48
ON.S. 92 8l B N.S. 022 136 121
I.N. 88 73 92 1. 0.53 1.52 1.00
P Y .Os. 78 65 61 P Y. 0.22 1.66 1.79
YOz 6 T4 2o Y.0r 030 131 09
S.S. 80 60 60 S. 0.36 1.10 1.26
C H.K. 72 67 53 C H. 0.23 0.93 141
_________________ T.T. 68 6 8 T, 018 102 145
_ 78 66%** 66** 0.32 1.28%** 1.26%**
(ol P79 (e (e qy 0 Toml  n=8 012)  (025)  (032)
Y.A. 76 79 74 Y. 0.33 0.47 0.59
UD M.O. 80 89 75 UD M. 0.37 0.49 0.37
K.K. 37 82 70 K. 0.48 0.56 0.60
UN(mg/dl) ’
Group  Subject  before during after
K.M. 11.2 18.4 12.8
BCAA S.N. 13.2 22.0 18.1
ON.S. 138 236 140
I.N. 13.2 224 17.3
P Y .Os. 9.3 17.6 14.2
Y0z 133 254 192
S.S. 17.6 17.6 14.2
C H.K. 9.0 8.0 71
_________________ T.T. 115 151 98
_ 12.5 18.9%* 14, 1%
ol DT (28 (53 (39
Y.A. 12.8 149 13.9
UD M.O. 13.0 14.6 - 118
K.K. 12.9 10.2 11.1
() :SD. **P <0.01, *** P <0.001 compared with before, ##P <0.001 compared with during
mg/dl mg/dl mEq/1 mEq/1
100} [BCAA] 100} ] .ot [BCAA] 3.0 [l
sof \/ 80-% 2.0} 2.0}
ol \: 6ok 1.0F %E 1,0.%
40t < A - so0* 1 1 1 ol i \ L ol I L
mg/dl d 2 mg/aP d 2 mEq/1° d 3 nEq/P d a
100}f [cj 100} [up] 3.0F [ 3.0f [up]
gof gof Z% 2.0f 2.0f
so-x sof 1.0'/ 1.0
——————
b d a b d a b a a b d a
Fig. 4. Changes in blood glucose before (b), Fig. 5. Changes in serum free fatty acid before

during (d) and after (a) weight reduction

(b), during (d) and after (a) weight reduction
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