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ABSTRACT

Utilization efficiency of SPT-5, which is an enzymatically hydrolyzed SPI and consists of
20% free amino acids and 80% oligopeptides (av. peptide chain length, 3.3), was examined in
pregnant rats. In addition, effects of SPT-5 on calcium and zinc bioavailabilities were
observed. Animals were fed one of diets containing 10 or 20% SPT-5 with or without 0.3%
methionine. Levels of dietary calcium and zinc were about 5.0 mg/g and 35 ug/g, respectively.
Balances of nitrogen, calcium and zinc were measured during pregnancy and values were
compared with those for SPI fed rats. Rats receiving the SPT-5 diets ate less and gained less
than those fed the respective SPI diets, however, food efficiencies of corresponding peptide-
and protein-diets were identical. NPUs of the 109% SPT-5 diets without and with methionine
were 49 and 68, respectively. NPU of the 209 SPT-5 diet was 45 and was not improved by
methionine supplementation. On the 10% level, total retentions of calcium and zinc in SPT-5
fed rats were significantly lower than those in SPI fed rats, reflecting on mineral intakes.
Increase in dietary peptide level or methionine supplementation to 10% peptide diet resulted
in increased retentions of calcium and zinc. Responses of NPUs and bioavailabilities of
calcium and zinc in the SPT-5 diets to increased dietary nitrogen level or methionine sup-
plementation were similar to those observed in rats fed SPI diets. Nutr. Sci. Soy Protein, Jpn.

9, 66-71, 1988.
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Table 1. Composition of experimental diets
(g/kg diet)
Protein Peptide
10% 20% 10% 20%
SPI +Met SPI +Met SPI +Met SPI +Met
(10S) (10SM) (20S) (20SM) (10SP) (10SPM) (20SP) (20SPM)
SPI (Fujipro-R) 100 100 200 200 — — — —
Peptide (SPT-5) — — — — 100 100 200 200
L-Met 0 3 0 6 0 3 0 6
Starch 524 522 457 453 524 522 457 453
Sucrose 261 260 228 226 261 260 228 226
Corn oil 50, Salt mix.(AIN-76) 35,
Vitamin mix. 13, Cellulose 20
Found
N (mg/g diet) 13.9 13.8 27.2 27.2 13.6 13.6 26.4 26.4
Ca (mg/g diet) 5.4 5.6 5.5 5.4 5.0 4.9 5.1 5.2
Zn (ng/g diet) 34 34 38 38 34 34 38 38
Table 2. Food intake and body weight gain
No Food Body weight ‘ Weight Food
’ intake Day 1 Day 22 gain efficiency
(g/21 d) (2 () (g/21 d)
10S 7 336+101* 203+ 6 267149 65+46 0.17+0.09
10SM 7 377137 197+ 6 323192 126+19% 0.33£0.03?
20S 6 379+32 199+ 8 3191167 121+19? 0.32%+0.032
20SM 5 362137 200+ 6 323+11 123+10 0.34%+0.03
10SP 8 295+27 20610 250+22 44119 0.15+0.05
10SPM 6 340+47* 206+ 5 317234 111+19¢ 0.33+0.19*
20SP 6 321413 205+ 7 303+19* 98 +24* 0.31+0.04¢
20SPM 7 272+29° 205+ 8 302+12 97+15 0.36%0.03°
"Mean+SD. ?p<0.05 to 10S group. 3*p<0.05 to 20S group. *p<0.05 to 10SP group. °p<0.05 to 20SP group.
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Table 3. Nitrogen balance and nutritive values
Intake Urine Feces Balance Aaf;?)‘g_‘t NPU! BV
(g/21 days) (%)
10S 4.6741.413 2.94+0.65 0.63%0.16 1.10+0.63 86.3+1.0 51+4 54+3
10SM 5.2240.51 2.35+0.14* 0.74%0.09 2.13+0.33¢ 85.8+0.7 65+2¢  T0+£2¢
208 10.30+0.87¢ 6.17+0.64* 0.86+0.03* 3.27+0.29* 91.6%+0.7 44424 46+2*
20SM 10.04+1.11 6.10+0.97 0.80+0.06 3.13+0.15 92.0+0.6 44+4 46+4
10SP 4.01+0.36 2.73+0.20 0.5440.03 0.74+0.21 86.4+1.0 49+3 5243
10SPM  4.6240.63° 2.13+0.41° 0.61+0.09 1.88+0.20° 86.7+0.4 68465  T246°
20SP 8.31+1.085¢ 5.17+0.39%¢ 0.5940.06° 2.54+0.75%  92.840.95¢ 45435  47+4°
20SPM  7.18%0.77 4.81+0.57 0.5240.05 1.84+0.27 92.740.5 43+3 443
'Net protein utilization. 2Biological value. *MeanSD. *p<0.05 to 10S group. °p<0.05 to 20S group.

8p<0.05 to 10SP group.

'p<0.05 to 20SP group.

Table 4. Calcium balance during pregnancy
Intake Urine Feces Balance Apparent Rate .
absorp. of retention
(mg/21 days) (%) (%)
10S 1762+530* 47+35 11994418 513+126 33+5 30+6
10SM 2105205 25+5 1502+172 578+53 29+3 28+2
20S 2096176 36+14 13834123 677185 3443 3243
20SM 1961+217 35+14 1318+175 60877 33+4 31+3
10SP 1489+134 46+5 1113+141 330+412 25142 22+42
10SPM 1655+226 52+12 1167 £269 4354474 30+6 2716
20SP 1604 +209° 50+12 1075136 478 +70%4 33+2¢ 30424
20SPM 1417+153 47+8 941+123 428452 34+3 30+3
Mean+SD. 2?p<0.05 to 10S group. 3p<0.05 to 20S group. ‘p<0.05 to 10SP group.
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Fig. 2. Relation of Ca intake to Ca retention.

Table 5. Zinc balance during pregnancy
Intake Urine Feces Balance Apparent Rate .Of
absorp. retention
(mg/21 days) (%) (%)
10S 11.40£3.47* 0.13+0.06 9.82+2.93 1.45+0.57 14+3 13+2
10SM 12.78+1.24 0.17%£0.03 11.06£1.17 1.56+0.32 14+3 12+2
20S 14.40%1.21 0.25+0.05*> 11.56%+1.03 2.58+0.37% 20422 18+22
20SM 13.47+1.49 0.20%+0.09 11.21+1.31 2.06+0.22% 17+2 15+2
10SP 10.134£0.91 0.12%+0.04 9.16%+0.79 0.86+0.222 1022 8+22
10SPM 11.55+1.58 0.12%+0.02 9.70+1.66 1.73+0.32¢ 16+4* 15+4¢
20SP 12.03+1.57%4 0.14+0.03% 9.53+1.128 2.37+0.49¢ 21+2¢ 20+2¢
20SPM 10.43+1.13 0.134+0.02 8.11+0.88° 2.19%0.27 22+1 21+1
'Mean+SD. ?p<0.05 to 10S group. °*p<0.05 to 20S group. *p<0.05 to 10SP group. °p<0.05 to 20SP group.
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Table 6. Reproductive performance

Conception

Litter

. Fetus Placenta
products size

(2) (g) (mg)
10S 57.4+10.6" 11.6+2.1 3.73+0.28 355+29
10SM 72.9%4.12 12.6+0.8 4.53+0.18° 387126
20S 75.8+7.0% 12.6x£1.7 4.47+0.37% 41626
20SM 66.3+9.4 10.4£1.9 4.97+0.39 427154
10SP 56.6+6.3 11.6+1.9 3.60+0.36 356+ 46
10SPM 67.6+7.8 11.7£1.0 4.37%£0.20° 355+18
20SP 72.2+7.5° 12.8+1.5 4.23+£0.38° 399+17
20SPM 71.3%£5.4 12.1+1.1 4.52+0.17 364 +24*
"Mean+SD. 2p<0.05 to 10S group. 3p<0.05to 10SP group. *p<0.05to 20
SP group.
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Table 7. Calcium and zinc contents in fetuses and conception products
Ca Zn
Fetuses Conceptloln Fetuses Conceptxoln
products products
(mg) (ug)
108 112.7+22.3 113.1+22.4 6891100 772151
10SM 141.0+15.28 141.6+15.2° 881+63° 980+ 64°
208 138.9+21.1 139.6+21.2 915+109° 1016+113°
20SM 121.4+19.9 121.9+20.0 858+ 117 952+123
10SP 109.4+17.2 109.8+17.2 615+61 695+66
10SPM 127.4+18.9 127.7+19.0 749+81* 832+85¢
20SP 138.9+18.7 139.6+21.2¢ 8421 96¢ 931+99¢
20SPM 130.1+15.0 130.6+15.1 898+91 985+95

'Products of conception include fetuses, placentae and uterus.
‘p<0.05 to 10SP group.

¥p<0.05 to 10S group.

® #

D EoiERE2ENTS L,

TRF FEOEBARICAARCLIEL, hE
HINE S Dich o7, FRERICEIL L S RN
BOHEMLI0% =7 F FE~D Met R XL
RidE L1,

_7F FREDO NPU 210% v ~<1T49, Zhic
Met #FRET 5 L681HE L T2, LAL20%L <
kB NPU L hZhdb, 43T, Met fESR
RRED bR otc, ZhBATRIX SPI ~d Met
WREET > ER CLEETH - 7o,
3D RTFIFHTCRLAARCHELERER DD

Ca EREIXEN -0, Zn BEEIZ Met FERHE

10%FE X Br WAL T o e,

4 XTFFE~DO Met @R, <75 FLr 1o
#in (Q0-20%) KL bbb ahaEAE, NPU
LU Ca, Zn OFAE~DFEISHAT AR
ZRAVGKEO LR EELUL T,

X 73

FfE— (1978) B RTF FOEEHR, &
CFOBERROBEECEEL C.¥ELR
2, 31, 247-253

FILERE, RAS— (1987 SEATALHE
WEFES » KB I LY AROHEHD
FIAE 2T, KELAHBERERSEEE, 8,

FERAN:TYS

D

2)

D

2

3

4

5)

6)

D

8)

*Mean=SD.

34-39.

TIETE], BERAR, BRI, SRRIFHEC1985) :
BERABESH ARG LAEED S » PlE2 L R
7 r - LVRER IO NERE~NORE, KE
T AHBXRENRERE 6, 58-62.

FHiE— (1983) | BEREMIC LV SBERE A
HENLEB LA ) ST+ VREWOXHE
Bk, KEABEXEWRSSEE 4, 22-25.
Pedersen, B. and Eggum, B.O (1983) : Inter-
relations between protein- and zinc utilization
in rats. Nutr. Rep. Int., 27, 441-453.
Snedeker, S.M. and Greger, J.L. (1983):
Metabolism of zinc, copper and iron as
affected by dietary protein, cysteine and his-
tidine. /. Nutr., 113, 644-652.

Greger, J. L. and Mulvaney. J. (1985) : Absorp-
tion and tissue distribution of zinc, iron and
copper by rats fed diets containing lact-
albumin, soy and supplemental sulfur-
containing amino acids. /. Nutr., 115, 200-210.
Andersson, H., Hultén, L., Magnusson, O. and
Sandstréom, B. (1984) : Energy and mineral
utilization from a peptide-based elemental diet
and a polymeric enteral diet given to ileos-
tomists in the early post-operative course.
JPEN, 8, 497-500.



