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OFEREL, FHORNE () BLEREY AT IO
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Table 1. Composition of experimental diets
(g/100g diet, on dry basis)
SPI sm Wholeegg iy
protein
Protein source 11. 00 17. 80 10. 72 11.25
a-Corn starch 71. 80 65. 00 72.08 71.55
Soybean oil 8.00
Cellulose powder 3.20
Salt mix.* 5. 00
. . . Containing 0. 80
Vitamin mix.* 1. 00 (cellulose powder.)
Total 100. 00

L, —MROEERIRERD (CHEL TT

27,

(B 2] TiEFwiz SPI & SPI

SPI: Soy protein isolate, SM: Soybean meal,
* Tdentical with A E. Harper’s composition (1959).



Table 2.

WRE SUEE

Body weight gain and nutritive values
(Exp. 1)

(=8 1]

. SPI SPI Whole egg Casein

SBEE A BRI &5 R E 20 (620) protein
TAMEBESEIUNEA v ORELHBLT  Body weight  1.620.2  1.7£0.2  57:0.2  3.4+0.3*
Fig. 11Z7R L7z, SPI 38k UF SPI 620 i gain (g/day) (28) (30 (100} (60) **
S e GEEL R fouy PER L7+0.2  1.840.2 3.910.0  2.8+0.1
UL EBRERL, ThbORENAE s e S £

R 7 L )~ -7 . S
SIARRCHLTEb LY e pR 3.840.4 3.820.8 6.1£0.2  5.4%0.2
TR L TLE L RVEZE R L7, HICEB (62) (62) (100) (89)
938 H & T OEEREINI LT , TD (%) 96-+0 95+0 95+0 98+0
‘fﬁiﬁﬁ?igmtﬁjy&? T ’ (101) (100) (100) (103)
UfglcaiEnn o, SOBRENEL gy 6141 5841 1001 7841
IZoWThHLN, ThBERTI/B Npu 5942 5542 9542 7642

OFRBICHERT DS O LHEE SN,

— iy 72 eI >V T Table 2 120w
L7z, SPI 10 SPI 620 EOIHLER
EFENEN96,95% ThY, JBOAH
BLRBECECETH -, LB, %
DILDOMETIEE L L L 5RRET Ui, KR EWlini60
BB CHhHI L, HALPKEREY X/ BOKFET S
LERTHDOTH D,

MRk Table 3 iU 280, @A LB
BHRT, BEN BN T/ _F7FF—F
(LAP) REVMER R LTz, 2D Z LIZERNTOT L /B
OFIHENMENZ L ERRT 528, h¥A 2 ThRER
BERRAabNic, Y 7Y EF4 F (TG) BxtBizA A
Bz B_TEVCER R LA, 202 EEREDRD
ﬁw:tk%%%%é&@bhéoLﬁbﬂﬁﬁﬁtb
G LT IR ER TR RE R ETX A bR 5T,

PLEOFERENS, HMEART A RBOMEEEED T
BD, EBIERCT LB L I ST,

PER: Protein efficiency ratio, NPR: Net protein ratio, TD: True
digestibility, BV: Biological value, NPU: Net protein utilization.
* Mean+SEM.

** Relative values taken the values for whole egg protein as 100.
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SPI 311t SPI 620 07 3 / W4y HTDfEHR%E Table
41CTR LT, EOMEEEREEIL Tricds, 20%L0
OBEEORLNTET I/ BEIFEERTI /L) v
T, Wiy SPI OB MR EEZ R LT,

Wiz, SPL DE#REHT v FBLXUAMOMBET I
JERS Y — T BEAE TR T &, Tabled
BN RT e RV THhHD, 73/ BAaTIEIHRENT »
Mz L TiE40, ARNZR L THESTTHY, Wihb
—HIRT 2/ BIEERT 2/ BTH S LIIRENT,
T, BTHBT I /BEvThh Thr THY, #3E
Bl 25813, 65%R1H% THEICKER A LRRD
ot HEHIET I /BT, REHT v ML TOH

Table 2. Plasma components and liver weight 950 ' i i !
i 1 ! | | %
1 ! ' ]

o (Exp. 1) - ! :‘ v; Wholeegg

L ! o

SPI SPI Whole egg (5501 : E i | e
(620) protein 200 E i E i
| 1 |

1 1 .

Hematocrit(9) 42.1+1.3 40.5+1.3 42.9+1.0 43.2+1.1*¥ 4 175 ! i i ,J@“m
~ | | ]
A/G ratio 1.21:0.04 1.15:£0.04 1.2140.05 1.252£0.04 2 1 ! ; |
- | 14 \
Creatinine (mg/d) 0.59+0. 05 0. 68+0.05 0.560. 04 0.58:0.03 B ! : t |

Urea-N 5.240.8 5.240.8 3.940.5 6.1£0.5 g 1y | | |  SPIC620

— 1 ' 1
rea (mg/dl) 9.2x0. . 210. . 9+40. .1%0. A E ,L : "1SPI

] 1
LAP U/ 74410 74+ 7 50+ 5 72+ 8 100 d E , ;
4 i 1
TG (mg/df) 44k 5 60--10 9012 77+10 75 | ; 3
T-CHO (mg/d) 81+ 4  8+3  8*5  8lx 4 L i 5 ; 3
N . 0 | 1 1
Liver weight 374071 39401 40401 3.7:+0.1 o 7 Moo B

(g/100g B.W.)

Days of experiment

LAP: Leucine aminopeptidase, TG: Triglyceride,
T-CHO: Total cholesterol, * Mean+SEM.

Fig.1 Growth curve of rats (Exp.1)
* SEM
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Fig. 2 Body weight gain, PER and
plasma components( I )(Exp.2)

Table 4. Amino acid composition and

amino acid score

Fh b LEECHT 5EE1390%% EEb Y, EEMAC
EEHEE LRV bDEELBND, Tz, WHT I/
mEAEL, INkLT I/ BTESMET 2/ BE
£(9)Tid, SPI & SPI 620 ofEIIE LA E—EL,
WI50% R L 72, HEERT e ABERZORTIREYE:
A AE Y BlfEE b LT s B,

Wiz, LI 3mOEIET 3/ ME SPL wiEwiEMmL
THEIL 7z R 5Rs Fig.2, 3R L 7o, MWEHKE,
PER, 77 s> (ALB), A/G LLTHH & 5 1T
Met & Thr OFEMBIENED B, Lys OFRITRD
bieds o7, Kl Met & Thr Oshuc & v, Bk
E)%6.3g/ A, PER 783.8%/RL7c T & i, BAEKED
EERME DO L ENTVBEIP A/ BEITVESE T’
FEINLLEWITENTESL, LU, RFN L Thr
O TR, LAP 13 Lys OFIMTE & iz @b
+ 57, Met & Thr OFIMBED S TEFHHA LEE
RERL BN,

FEERRA T, TG X Met OIFINTREIC AL,
Thr OEMTEF LIz, wAKY Ey F (PL) 1 Lys
FTINTHR VB LIcOPMBMTH o7, o VAT
1 — L (T-CHO) & Met #Shnic & 0 b L7h3, HDL-
CHO 12 F& L, &&lz Thr e HDL-CHO 333
FrRAELEZOEER SN D, 7 V7 5= (CRE) 34
7 2/ BT &V IERBD T EmE R LI, &
OEMAERICRE THE LITELLN
P, i, FFEEERE Met JRINTEL
S ERL, Thr IRINICIKT L 7245, ZO

Relative values of

Composition SPI to requirement Met |z k5 FEIRER O BE\HFFEREHR

Amino acid - PHLFIEEDORBER LD O L#EEX

SPI (ggg) Gr;):tving Human** ns,

Essential (g/16gN) BLEORRDE, K2 IS T
His 24 23 96 _ RE 7 BB M Met, Thr OFHN
ﬁxég g.é 2(3) }gg 5 X hELL&KESHh, £UcABBIZI
Leu 6.9 7.7 111 99 W AEEZRTZ EPBHEL NI N,
N I T e o
(Total) (5& (5% 40 57 _@%@rms \b%wﬁMMhAH
Fm ﬁz fo BRI, LI ERAT 2/ RETML
ggm (g; (g% 103 s TRERT, INOERELLEELLE
Thr 2.7 2.9 64 63 VA OSEEME & FT SPL O XA
o 2 L7 o 10 agmr2 oM Ui s h s B E R

Non-essential Amino acid score ﬁkko B0 1 IR Fis 4 ,Ej’ °
Asp 1.5 1.0 TR R LT, HifkE, PER Off i FURHBLIR
?ﬁﬁ 13 Z 23: g EAR proportion KETEHL 2L, Themitsz
Pro 4.3 5. 4 EAA LIz VB WFEENL, £, SPIX
Gly 3.7 3.8 ('TAA ’ A) 1 - N e T v
Al 35 39 P EAL T h, L7 THIRERBROESRE
p— p_— " %%) 49 bh, ZhoDIMENIEAEOHAEDHEL

FERELL Tz,

* NRC (1972), ** FAO/WHO (1973)

ZDZ ki, SPLIAEEMICRELES
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Fig.3 Plasma components(II)
and liver weight (Exp.2)
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LAP ofEi3#ifk®E, PER L13B 5 2 Icii O % R
L, ZOA25 % Met & Thr OFRIMBEBSEMST S
7o CRE 3B LVvatk©7 3 /B & L2
& (SPI ¢ SM R) TEWEE RLEIEPEIRERE
LR H BRI 5T,

Wi, FEERSMC VT, TG i ER2 L R
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AT 3 BEMOEEI, TOESIEALEEL, L
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N5,
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DY 5z, MBI MY 7Y A e B a—LSNTD
il 5 2 OEEBE T & S LR RS ST,

T-CHO Z&i#@BUT7 3/ BEBNLEVEAI
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R SPI © Met MK &, BURKEOEMNA
73 ) BRI CRE 2 LRSS iE i — k72
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Fig.4 Body weight gain, PER and serum components( 1) (Exp.3)
EAA : All essential amino acids, H- :Heated
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LIMITING AMINO ACIDS OF SOY PROTEIN ISOLATE AND
THEIR SUPPLEMENTARY EFFECTS

Michio YAMAGUCHI, Masako IWAYA and Motoyoshi MIYAZAKI

National Institute of Nutrition
ABSTRACT

This study dealt with nutritional evaluation of the soy protein isolate (SPI)
“Fujipro R” with special regard to supplementary effects of its limiting amino acids
for growing rats.

In the first experiment, the nutritive value of SPI was compared with those of
whole egg protein and casein. The nutritive value was much inferior to those of the
two reference proteins in spite of its high true digestibility, i.e. about 96%. The
biological value of SPI was estimated to be about 60.

In the second experiment, the supplements of Met and Thr to SPI improved
the body weight gain and protein efficiency ratio (PER) nearly upto the values of
whole egg protein. But further improvement was not observed by additional supple-
ment of Lys.

In the third experiment, the supplements of all essential amino acids to SPI did
not increase the nutritive value any more. The nutritive values of SPI and the steam-
heated SPI were almost identical to that of the steam-heated original soybean meal
irrespective of the amino acid supplements. These results indicate that SPI contains
no detectable trypsin inhibitor and it was prepared maintaining the nutritive value
of the original soy protein.

Biochemical examination on several blood components, which was conducted in
the three experiments, gave favourable results to the Met and Thr supplement group
on the whole.

From these results it can be concluded that the limiting amino acids of SPI are
mostly represented by Met and Thr, and the nutritive value is most highly qualified

when its limiting amino acids are supplied by other food proteins.
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