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ABSTRACT

The effect of nitrogen source on the thermic response was investigated in six male subjects.
Each subject consumed four different test meals on a different day. The basal diet (BD)
contained 800 kcal and 30 g of protein without protein supplement. The other three test meals
contained 800 kcal and supplemented with 15 g of different nitrogen sources (total protein level
is 45 g), such as lactalbumin (LA), soy protein isolate (SPI) and soypeptide (SPT). Energy
expenditure (EE) was measured by indirect calorimetry using the Douglas bag technique before
and 30-min intervals until 3 hours after test meal. Blood samples were collected before and 30
minutes after meal. All subjects showed a significant increase over base line in EE after all test
meals. The cumulative increases in EE after meals were 29.9+8.9, 35.9+9.0, 34.6+15.5 and
44.3+10.8 kcal/3h for BD, LA, SPI and SPT, respectively, indicating no significant effect of
nitrogen sources. The mean increments of plasma insulin and glucagon concentrations after
meal were slightly larger in LA and in LA and SPT, respectively than in other meals.
Compared to fasting level, plasma T, elevated after SPT meal while plasma T, did not change
after all test meals. These data suggest that, though the effect of nitrogen source on the acute
thermic response within 3 hours is not clear, T, induced by SPT meal may have some effect on
chronic thermogenesis in long term over 24 hours. Nutr. Sci. Soy Protein, Jpn. 13, 53-58, 1992.
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Table 1. Characteristics of subjects
- Ht BW

Subj. Age Sex m kg BMI
A 20 m 171 61.5 21.0

B 20 m 166 56.7 20.6

C 20 m 170 68.0 23.5

D 20 m 170 58.5 20.2

E 24 m 166 58.6 21.3

F 21 m 166 57.8 21.0

Table 2. Food composition of test meal
BD LA SPI SPT
g

Cooked rice 270 230 240 230
Milk 200 200 200 200
Egg 55 55 55 55
0Oil 2 2 2 2
Miso 12 12 12 12
Vegetables 130 130 130 130
Soybean curd 50 50 50 50
Mayonnase 10 10 10 10
Protein powder — 20 18 20
Energy, kcal 796 809 804 804
Protein, g 27.3  40.7 40.8 40.8
Fat, g 27.1 27.9 26.9 26.9
Carbohydrate, g 105.1 96.4 95.4 95.4
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Subjects . Six male university students
Test meal r—DBoiled rice
Basal Diet Sc.r ambled egg
(BD) Miso soup
Raw cabbage
ow milk

Test protein sources
I BD Only
II BD+Lactalbumin
III BD+Soy Protein Isolate
IV BD+Soy Peptide
Time schedule 6 : 00 BM measurement
Urine collection
: 45 Blood collection
00 RM measurement
.15 Test meal
. 45 EE measurement
100 EE measurement
.15 Blood collection
: 30 EE measurement
Urine collection
EE measurement

0 0 0~ NN
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J 9:30
10 : 00
10 : 30

EE measurement
EE measurement
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Fig.1. Experimental design.

KELABERBERARESTE Vol. 13(1992)



BEOITENBRD LN (Fig. 2), HEAKING A% Y — 7 IRV ERAMEE I K, &6 SPT A
TREABB VY LR ERA (BD) 1oz &ff, LA, SPI 2% BD BRIEMEE & HERASHD
AABEZHRLEARAL D 3RRBEVEREALAbR W), REREOZITHTI0 kcal/ hBET, X
oo ThieatLAECAHE (SPD, XKEX7F I T diotz, A IBEO=F A ¥ - HEHENED
(SPT), 57 b7 a7 3 v (LA EHERLSENS REETHB L SPT 5344.3keal LR L <, RIEH

Table 3. Changes in plasma glucose, TG and FFA concentrations before and 30-min after meal

BD LA SPI SPT
Glucose before 97+ 5! 95+ 5 9L 6 96+ 6
mg/dL after 16021 1374222 152+21 140+162

before 114+39 151457 133+65 114438
mg/dL after 146+39 170462 15559 13957
FFA before 0.25+0.08 0.2540.08 0.3040.09 0.32+0.04
mEq/L after 0.1740.05 0.13+0.06 0.15+0.04 0.15%0.04

! Values are mean+SD

2 Increment after meal was significantly different from BD (p<0.01)

Table 4. Changes in plasma insulin, glucagon and T, concentrations before and 30-min after

meal

BD LA SPI SPT
Insulin before 7.2+ 2.1 8.5+ 2.7 7.7 1.3 7.1+ 2.3
wU/mL after 88.2444.5 117.5+39.72 93.2+28.1 91.3+34.8
Glucagon before 10129 104+53 100+52 12579
pg/mL after 9538 144 +623 94+35 140+74
T, before 1.240.1 1.1£0.2 1.140.1 1.1+0.2
ng/mL after 1.2+0.2 1.1£0.2 1.1£0.1 1.120.2

' Values are mean+SD

2 Significantly different from SPT meal (p<0.05)
#  Gignificantly different from the value before meal (p<0.05)
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Fig. 2. Changes in energy expenditure after BD, LA, SPI and SPT meals.
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Fig. 3. Increment in energy expenditure above resting metabolic rate after
BD, LA, SPI and SPT meals. Mean=+SD.
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Fig.4. Changes in plasma T, concentration before and 30-min after meal

(subj. E and F).
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Fig.5. Mean integrated plasma free amino acids to intake of test meal.
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