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ABSTRACT

Pregnant rats of the Sprague-Dawley strain, weighing about 190g, were fed
a 10% soy protein isolate (SPI) diet added 0.3%, 0.4% or 0.5% L-methionine or
0.4% L-methionine and 0.25% L-threonine for 21 days. NPUs of the respective diet-
ary proteins were calculated by nitrogen balance and siaughter methods. At term,
animals were autopsied and free amino acid concentration in plasma was determined.
Nonpregnant rats were used as the control. Pregnant rats consumed about 340g of
the SPI diet during 21-day period and gained about 80g of their body weight. Al-
though food consumptions of the 0.3% to 0.5% methionine added groups of rats were
only slightly more than those for SPI diet group, body weight gains for the former
were significantly larger than those for the latter, indicating that the supplementa-
tion with methionine to the SPI diet improved the dietary utilization. Addition of
methionine with threonine resulted in less food intake and comparative weight gain
as compa-red to those for when only methionine was supplemented. Regardless of the
amino acid supplementation, growth of the reproductive organs was similar. NPU
of the 109% SPI diet was 43 and 37 in pregnant and nonpregnant rats, respectively.
Addition of 0.3% to 0.5% L-methionine caused a marked improvement of utilization
efficiency of SPI. NPU was further improved by the supplementation of methionine
with threonine and it was comparative to that for whole egg protein. Free amino
acid concentration in plasma of the pregnant rats did not change by the supplementa-
tion of limiting amino acids.
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Table 1. Amino acid composition
1 +0.3% +0.425 +0.5% +0.49%Met
WEP SPI Met Met Met 40,259 Thr
) (g/16gN)
Essential His 2.4 2.4(1009%)2
Arg 6.5 6.4( 98%)
lle 5.8 4.6( 79%)
Leu 9.0 6.9( 77%)
Lys 7.1 5. 8( 829)
Met 3.5 1.0( 29%) 4.0 5.0 6.0 5.0(143%)
Cys 2.1 1.0( 47%)
Phe 5.5 4.2( 76%)
Tyr 4.3 2.7( 639)
Thr 4.8 2.7( 56%) 5. 2(108%,)
Val 6.7 4. 6( 69%)
Trp 1.5 1. 5(100%5)
(Total) 59.2 43. 8 46. 8 47. 8 48. 8 50.3
Non-essential ~ (Total) 44.6 44.1 44.1 44.1 44.1 44.1
Total 103. 8 87.9 90.9 91.9 92.9 94. 4
E/T (%) 57.0 49, 51.5 52.0 52.5 53.3

1: Whole egg protein

2: Figures in parentheses represent percentage of individual amino acid to that in

whole egg protein
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Table 2. Food intake and change in body weight
Food intake Body weight Food efficiency
No. (g/2ldays) (Day 22) (Days 1-21)
Pregnant
WEP 9 357+43¢ 335427 (266+32 )* 0.4140.03
SPI 8 341446 268+ 28%(199+20%) 0. 25+0. 052
+0. 39%M 7 372434 319+18%(247+17%) 0.36+0. 0223
+0.4%M 7 375436 3174233 (247+19%) 0.3540. 04%3
+0. 5%M 5 378450 310+24 (245+19%) 0.34+0. 0223
+0.49%M~+0.25% T 7 332+15 312+193(252+143) 0. 364-0. 043
Non-pregnant
WEP 7 307£25 262+11 0.2440.02
SPI 7 382+362 254+16 0. 18+0. 022
+0.3%M 5 369145 277+19 0.23+0. 028
+0. 4%5M 6 347434 268+17 0.22+0.03
+0.5%.M 6 360+132 273417 0.2440. 032
+0.4%M+0.25%T 7 370+ 362 281+17°3 0.25+0. 03%
: Means =+ SD.
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. Maternal body weight.

: Significantly different from value of WEP group at the level of 1%
: Significantly different from value of SPI group at the level of 1%.



Table 3.

Reproductive performance

Wt of

No. conception Fetus Placenta Litter
products wt wt size
g g mg :
WEP 9 70+ 9t 5.1+0.3 413+37 10.7+1.6
SPI 8 69+ 6 4,1+0. 52 403+14 12.6+1.3
+0.39% M 7 72+ 6 4.6+0.4 425466 11.6+1.9
+0.49;M 7 70+13 4.7+0.4 418462 10.74+2.3
+0. 5%M 5 65+10 4,540, 22 410+28 10.8+1.8
+0. 4% M +0. 25% T 7 60+ 7 4.1+0.52 402+29 10.7+1.4

1: Means =+ SD.

2: Significantly different from value of WEP group at the level of 1%.
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Table 4. Nitrogen balance
No. Intake Urinary Fecal Balance
Pregnant mg/21 days
WEP 9 572447581 22354295 927+113 2562448
SPI 8 5457+733 349211072 8774118 108944532
+0.3%M 7 6046542 2571+314° 845+ 46 2630+ 306°
+0.49sM 7 61104587 2643+232%3 896+ 95 257144293
+0. 59%5M 5 6185780 25563573 804+ 87 282544008
+0.49%M+0.252%,T 7 54974262 241242273 657+ 77%3 2428+116°
Non-pregnant
WEP 7 4904 +400 2230+339 857+116 18194307
SPI 7 6112+ 5802 3906+375% 971+119 1234+ 2522
+0.3%M 5 5987 +7222 2884+ 5333 8614109 224242743
+0. 4%sM 6 56514560 27274+140%3 824+ 93 2101+449°
+-0. 59sM 6 5896+ 4732 2817+-349° 804+ 57° 2275+ 4493
7 6120+ 596* 28024+ 409° 820+ 76 24984-345%3

+0.4%M+0.25%T

1: Means =+ SD.

2: Significantly different from value of WEP group at the level of 1%.
3: Significantly different from value of SPI group at the level of 1%.
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Fig. 1 Relation between nitrogen intake and
nitrogen balance in pregnant and non-
pregnant rats fed egg protein and SPI
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Table 5. Efficiency of utillization
Pregnant prljgorrlla—nt (113/&1 IEIII(;)

BV WEP 74 66 1.13
SPI 47(64%)* 42(649%) 1.12

-+0.3%M 70(95%) 61(92%;) 1.15

+0.49sM 69(93%) 61(92%) 1.13

+0. 5%M 71(96%) 62(94%) 1.16

10.4%M+0.259%T  71(96%) 63(96%4) 112

NPU (NB) WEP 67 59 1.14
SPI 43 (64%) 37(63%) 1.16

+0.3%M 64(96%;) 55(93%) 1.16

+4-0. 49%5M 62(93%) 55(93%) 1.13

+0.5%:M 66 (98%) 56 (96%) 1.17

4-0.496M+0. 252, T  67(10024) 58(99%) 1.15

NPU (Body N) WEP 67 59 1.13
SPI 44(66%) 45(76%) 0.97

+0. 3%M 61(919%,) 57(97%) 1.07

+0. 4%5M 62(93%) 59 (10095) 1.05

+0. 5%M 61(91%) 55(94%;) 1.10

+0.49M+0.25% T  62(93%) 57(97%) 1.08

NBI WEP 0.68 0. 60 1.13
SPI 0. 37(62%) 1.13

0.42(62%)

*: Relative values to WEP
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Table 6. Free amino acids in plasma
WFP SPI +0.395M +0. 49M +0.595M i&;%¥
(5)3 (8) Q) (7 (5) N
Met 50 a 61 872 55 49
Lys 717 740 860 642 960 643
Thr 902 907 756 928 855 1077
Phe 75 68 72 66 65 75
Val 155 122 1041 113 113 113
Tle 72 68 67 65 63 70
Leu 101 88 9% 80t 82 9
EAA 2075 2033 2018 1981 2194 2237
(3204)* (2773)1 (2329) 1.2 (2412)1.2 (2582)1 (2470)!
Asp 32 17! 8.2 9t 742 28
Glu 220 157 108! 136! 97! 163
Ser 436 468 278 348 323 358
Gly 152 2521 211 1712 207 248
Ala 560 396 365 559 399 498
Cys 17 29 38 31 36 22
Tyr 68 58 63 51 62 m
His 24 40 35 29 33 35
Arg 136 108 103 117 132 136
NEAA 1645 1524 1207 1451 1295 1527
(3026) (2626) (1899) 12 (1804) 1.2 (1619) 1.2 (1575) 4.2

W N

: Significantly different from value of WEP group at the level of 1%.
: Significantly different from value of SPI group at the level of 19%.
: Figures in parentheses represent numbers of rats.

: Free amino acids in plasma from non-pregnant rats.
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