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ABSTRACT

Pregnant rats of the Sprague-Dawley strain, weighing about 190g, were fed 1094 SPI diets
added with graded levels of L-methionine (0.3%, 0.4%, 0.5%, 0.7% and 1.09%), 0.4% L-
methionine+0.25% L-threonine and 0.49§ L-methionine + 0.259§ L-threonine + 0.29 L-
lysine for 21 days. Supplementary effects of these amino acids were examined in terms of food
intake and body weight gain during pregnancy, food efficiency, NPU and fetal growth. In
addition, free amino acid concentration in plasma from dams at term was determined.
Methionine supplementation to the 109% SPI diet resulted in increased food intakes with
improvement of food efficiency. Food efficiency was highest in 0.39% methionine added group
and efficiency decreased with increasing methionine levels. Pregnant rats receiving diet
supplemented with 1.09§ methionine ate less and had less reproductive performances as
compared those fed less methionine added diets, suggesting that 1.094 methionine addition was
excessive. Further addition of threonine or threonine plus lysine to the 10% SPI diet sup-
plemented with 0.39 methionine did not show any favourable effects on body weight gain,
food efficiency and reproductive performances. NPU of the 109 SPI diet in pregnant and
nonpregnant rats was 47 and 42, respectively. Addition of the limiting amino acids caused a
marked improvement of utilization efficiency of the SPI diet, with highest value of NPU being
71 in 0.5% methionine added diet. Further addition of lysine to the SPI diet supplemented with
methionine and threonine did not show any effect. Free amino acid concentration in plasma

of the pregnant rat did not change by the addition of the limiting amino acids.
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Table 1. Amino acid composition of the diets
WEP! SPI  +0.3% +0.4% +0.5% +0.7% +1.0% a+0.25% b+02%
Met Met(a) Met Met Met Thr(b) Lys
(g/16gN)
Essential ;Iy:t i; 1'8}5.0(89%)2 6.0(107%) 7.0(125%) 9.0(161%) 12.0(214%) 6.0(107%) 6.0(107%)
Thr 4.8 2.7 5.2(108%) 5.2(108%)
Lys 7.1 5.8 7.8(110%)
Phe 5.5 4.2
Tyr 4.3 2.7
Val 6.7 4.6
Ile 58 46
Leu 9.0 6.9
Trp 1.5 1.5
His 2.4 2.4
Arg 6.5 6.4
Total 59.2 43.8 46.8 47.8 48.8 50.8 53.8 50.3 52.3
Nonessential Total 44.6 44.1 441 44.1 441 44.1 44.1 44.1 44.1
Total 103.8 879 90.9 91.9 929 94.9 97.9 94.4 96.4
E/T(%) 57.0 498 51.5 52.0 52.5 53.5 55.0 53.3 54.3

1: Whole egg protein.

2 : Figures in parentheses represent percentage of individual amino acid to that in WEP.
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Table 2. Food intake and change in body weight during pregnancy
No Total BW Food
intake gain efficiency
g g
Pregnant

SPI 8 341 5 (199) 0.25
+0.3% Met 7 372 133 (247*) 0.36*
+0.4% Met(a) 7 375 133*(247*) 0.35*
+0.5% Met 5 378 127 (245%) 0.34*
+0.7% Met 6 365 125 (244*) 0.34*
+1.09% Met 6 298 3 (199) 0.28
a +0.25% Thr(b) 14 334 109 (2407%) 0.33*
b +0.2%Lys 9 363 118*(233%) 0.32*

Non-pregnant
SPI 7 382 69 0.18
+0.3% Met 5 369 86 0.23*
+0.49% Met(a) 6 347 77 0.22
+0.5% Met 6 360 36 0.24*
+0.7% Met 6 342 80 0.23*
+1.0% Met 7 328* 62 0.19
a +0.259% Thr(b) 7 370 94* 0.25*
b +0.2% Lys 9 347 74 0.21*

1: Maternal body weight.

* . Significantly different from SPI group, p<<0.01.
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Table 3. Reproductive performance

No Conception Fetus Placenta Litter
products wt wt size

g g mg
SPI 8 68.6 412 403 12.6
+0.3% Met 7 71.8 461 425 11.6
+0.4% Met(a) 7 69.8 4.72 418 10.7
+0.5% Met 5 65.2 4.49 410 10.8
+0.7% Met 6 69.5 4.81 425 10.8
+1.09% Met 6 65.5 4.06 384 11.7
a +0.25% Thr(b) 14 58.8* 4.15 408 10.4
b +0.29% Lys 9 72.0 4.44 418 12.0

* : Significantly different from SPI group, p<0.01.



Table 4. Carcass composition

No Carcass Water Protein Fat
g % % %
Pregnant

SPI 8 181 61.7 19.3 15.1
+0.39% Met 7 219* 60.2 19.2 16.5
+0.4% Met(a) 7 221* 60.5 19.2 16.4
+0.59% Met 5 220* 59.6 19.2 17.0
+0.7% Met 6 217* 58.9 18.7 19.1
+1.09% Met 6 177 64.5 21.1* 9.7

a +0.259% Thr(b) 14 214* 60.7 19.2 16.2

b +0.29% Lys 9 209* 61.8 19.5 14.7

Non-pregnant

SPI 7 226 57.6 18.5 20.1
+0.3% Met 5 247 60.4 18.9 16.7
+0.4% Met(a) 6 236 61.2 19.4 15.1
+0.5% Met 7 240 57.9 18.5 20.3
+0.79% Met 6 237 56.2 18.0 21.7
+1.0% Met 7 220 62.5% 20.1* 13.1*

a +0.25% Thr(b) 7 247 59.2 18.3 18.1
b+0.29% Lys 9 232 59.1 19.5 17.6

* . Significantly different from SPI group, p<0.01.
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Table 5. Nitrogen balance

No Intake Urinary Fecal Balance
mg/21 days
Pregnant

SPI 8 5,457 3,492 877 1,089
+0.3% Met 7 6,049 2,571* 845 2,630*
+0.49% Met(a) 7 6,110 2,643* 896 2,571*
+0.5% Met 5 6,185 2,556* 804 2,825%
+0.7% Met 6 6,034 2,924* 789 2,321*
+1.0% Met 6 4,987 2,470* 669* 1,848

a +0.25% Thr(b) 14 5,518 2,625* 680" 2,214*

b +0.2% Lys 9 6,127 2,945* 765 2,418*

Non-Pregnant

SPI 7 6,122 3,906 971 1,234
+0.3% Met 5 5,987 2,884* 861 2,242*
+0.49 Met(a) 6 5,651 2,727* 824 2,101*
+0.5% Met 6 5,890 2,817* 786* 2,283*
+0.7% Met 6 5,662 3,029* 737* 1,897*
+1.0% Met 7 5,458 2,601* 768* 2,084*

a +0.25%Thr(b) 7 6,120 2,802* 820 2,498*

b +0.2% Lys 9 5,872 3,086* 764* 2,022*

* . Significantly different from SPI group, p<0.01.



Table 6. Efficiency of utilization

Pregnant  Non-pregnant (g/aﬁ%)
Biologicale value
WEP 74(100%) 66(100%) 1.13
SPI 47(64%) 42(64%) 1.12
+0.3% Met 70(95%) 61(92%) 115
+0.4% Met(a) 69(93%) 61(92%) 1.13
+0.59% Met 71(96%) 62(94%) 1.16
+0.79% Met 63(86%) 56(85%) 1.13
+1.0%Met 66(89%) 62(95%) 1.07
a+0.25% Thr(b) 67(90%) 63(96%) 1.05
b+0.2% Lys 64(87%) 57(86%) 1.15
Net protein utilization
WEP 67(1009%) 59(100%) 1.14
SPI 43(64%) 37(63%) 1.16
+0.3% Met 64(96%) 55(93%) 1.16
+0.49% Met(a) 62(93%) 55(93%) 1.13
+0.5% Met 66(98%) 56(96%) 1.17
+0.7% Met 59(88%) 52(89%) 1.13
+1.09% Met 62(92%) 57(98%) 1.07
a +0.25% Thr(b) 63(94%) 58(99%) 1.08
b+0.2%Lys 60(90%) 52(89%) 1.14
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Table 7. Free amino acids in plasma from pregnant rats
+0.3% +04%  +0.5% +0.7%  +1.0% a+0.25% b+0.2%

SPI Met Met(a) Met Met Met Thr(b) Lys

Met 41 61 87* 55 47 56 45 39
Lys 740 860 642 960 666 690 619- 596
Thr 907 756 928 855 689 610* 917 758
Phe 68 72 66 65 61 61 65 57
Val 122 104 113 113 116 105 103 97
Ile 68 67 65 63 59 67 64 54
Leu 88 96 80 82 83 100 91 85
His 40 35 29 33 30 42 35 31
Arg 108 103 117 132 101 105 109 90
Total 2,182 2,154 2,127 2,358 1,852 1,836 2,048 1,807

* . Significantly different from SPI group, p<0.01.
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