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ABSTRACT

Supplementary effect of L-methionine on the utilization of SPI was evaluated in young
women by the nitrogen balance method. Seven female students were given SPI in the first
experimental period and SPI supplemented with 1% methionine in the second period immedi-
ately after a menstruation as the sole source of protein. After one day on protein-free diet,
each subject received a low protein, conventional diet for five days, then the following five
days a low protein, semisynthetic diet containing 0.5 g/kg/day of SPI or SPI supplemented
with methionine in each experimental period, respectively. Energy intake was approximately
maintenance level of 37.3+2.8 kcal/kg/day. Nitrogen balance was calculated from the intake,
fecal N excretion and the mean of urinary N excretion of the last four experimental days
when urinary N excretion achieved a constant level. Mean values of N balance in SPI period
and methionine supplemented period were both negative, and there was no significant
difference between two values. Blood analyses were carried out before and after SPI period
and after methionine supplemented period. Urinary urea and ammonia excretions were
measured throughout the experimental days. Blood and urine analyses were not affected by
the methionine supplementation.

BAZFE2WERE L LT, SPIVR S UNC SPI- KRk
Bl AABYORBENE L LEE % slope ratio IKIZ &
DEE L, SPI OREMIZINCABEDINNBEETHS
Z&, SPI: KEEABE (6 © 4) OXREMIIN
ARBREERTZ L 2BEOMICLTER, 256D
BER» 5, RADBEIZ S SPI DREMHSINIZABRE
WKHELTRRE 30, 8R7 2 /BIFIRY &/
BrixoTHY, MBNAFA=VEEDBVEKIA
BEZI->TENHE SN, XEMEEE -7z L
fHlanr,

% ZTHRAKR BT B SPI DHKEMICDOWT S 5ICEE
LB 720,SPLICRT A AF A=V OHESRRE

FHEC X DRE LT
X B F &

THOEEE LT REESWHRE L Ui, HBRED
Fl, B, KE, ERAHE, LBM, %i85% % Table
LicwL 7%,

Fig liZ R L= EBHERDO T L <, BOBDDOWERE
KOWTSPIABIUAF A=V HEBRDEERTT-
oo MEBRBE b, 1HELABRDE, E-AB
FER Ck N, 58, BXE2ak) £50M, 25
WA/ ABEBREY 5 BT -, AER, EBRAED
e AEEEIREE T RG0.5g/kg & L, AFF =Y

—104—



SPI SPI + Met
D a— -«
Blood 1 Blood II Blood Iif
* 1 5 5 ¢ 1 5 5 #
R L
o o L, w e o L 4 N
=l 29 (urine) 3 s 8% (urine)
o 3 s g =2
5 8 ol 5 5%
2% 5 B 22 5
8 S&  (feces) = 8 9% (fecey)
o BT o o BC
& o 2 o
Fig. 1 Experimental design
Table 1. Characteristics of the women studied
Subj. . . E
" Age  Height Weight  BM®  LBM®  Fat! o8
code intake
yr cm kg kcal/kg kg % kcal/kg
1 18 161 60.1 15.8 — — 31.8
2 18 162 49.0 21.9 37.6 21.9 37.9
3 20 154 49.1 21.6 36.4 24.5 37.9
4 20 152 48.8 16.2 35.1 28.5 36.0
5 20 153 48.3 18.3 35.7 25.3 39.4
6 20 160 49.0 24.4 — — 39.4
7 22 151 50.1 18.7 35.6 21.8 40.5
Mean 20 156 50.1 19.6 36.1¢ 24. 4° 37.3
SD 1.4 4.7 0.5 3.2 1.0 2.8 2.8
a. Mean weight in 22 days of two experimental periods.
b. Measured during the experimental period.
c. Difference between body weight and body fat weight.
d. Calculated from the body density measured during the experimental period

using the equation suggested by Brozek (1963).

e. Mean and SD of five subjects.
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Table 2. Composition of the experimental diets®

Intake (g/day)

Ingredient Protein-free diet SPI diet SPI+Met diet

SPI — 13 13
SPI kamaboko® — 87 87
L-methionine — — 0.243¢
Corn starch 207 160 160
Sucrose 123 109 109
Shortening 48 48 48
Agar 5 5 5
Vitamin mixture! 2 tablets 2 tablets 2 tablets
Mineral mixture® 12 12 12

a. Anexample for a 48 kg subject receiving 0.5 g/kg of protein with 33

kcal/kg of energy. Besides this diet, the subjects consumed black tea,

green tea and lemon juice.

b. Nitrogen content is 20. 8 mg/g of SPI kamaboko.

c. 1.0% as a percentage of total protein.

d. For details, see Reference (1).

e. 12 g of mineral mixture contained (in g): CaHPO«2H20, 2;CaCO,, 0.9;

KH2PO4, 2; KHCOs, 3.5; MgO, 0.6; MnS0:4H20, 0. 003; CuSOs5H20,
0.008; KI, 0. 0002; ZnClz, 0. 005; NazMoQ+2Hz0, 0. 0002 ; Crz (SO4) 315H20,
0.001; AIK(SO4)212H:20, 0. 03; Na2SeOs, 0.000008; CoCl26Hz20, 0.00002 ;
FeS047H20, 0.06;NaCl, 3.

Table 3. Nitrogen balance, urinary urea and ammonia N and creatinine excretion of individual subject‘

SPI SPI+Met
Subj. Nitrogen Urinary* Fecal Nitrogen Urea Ammonia® . Nitrogen Urinary*  Fecal Nitrogen Urea Ammonia® .
. Creatinine® ) Creatinine®
code intake N N balance N® N intake N N balance N® N
mg/kg/day % % mg/day mg/kg/day % % mg/day
1 74.3 61.9 139 — 15 79 4.2 9641269 4.7 63.3 127 - 13 67 13.8 1002+122
2 74.0 52.7 9.9 4 7 4.6 906+ 119 44 62.8 1.4 0.3 73 4.8 947+ 88
3 75.0 71.0 4.3 -10.3 8 2.9 950+ 77 75.5 81.4 134 —-193 76 2.9 926% 46
4 7.0 54.8 14.1 6.1 62 9.1 846+ 66 75.4 61.4 12.1 2.0 76 3.8 874+ 46
5 75.4 80.1 19.2 -23.9 81 3.8 1004 49 7.8 80.8 13.7 -18.6 78 4.5 936+ 31
6 75.1 7.3 155 —-17.7 &0 3.7 940+ 57 75.6 71.6 15.8 —11.8 69 15.4 901+ 53
7 75.5 64.8 80 -172 7 3.6 1044+ 46 76.0 77.8 1.7 195 7 7.2 988+ 38
Mean 74.9 66.1 150 —62 76 4.6 951 7.3 7.3 138 -98 73 7.5 939
SD 0.55 10.6 3.0 126 7.3 21 64 0.58 8.8 2.0 9.8 4.0 5.1 45

a. Average for the last 4 days on the experimental diet.
b. As a percentage of urinary total nitrogen.

¢. Mean%SD in 11 days of the experimental period.
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Table 4. Effect of methionine supplementaion to SPI?

3 b
Nitrogen NPU® Digestibility
balance
mg/kg/day %
SPI —6.2+12.6 51.4%15.2 93.5+4.0
SPI+ Met —0.8%+ 9.8 45.4%+13.0 95.1£2.9

a. Mean+SD of seven subjects.

b. Average for the last 4 days on the experimental period.

c,d. Calculated using values of 10.1 mg/kg for obligatory
fecal N loss and 32.3 mg/kg for obligatory urinary N

loss.
Table 5. Blood analysis®
Ht Hb Serum . Serm_n GOT GPT
total protein albumin

% g/100 ml g/100 ml 2/100 ml Karmen unit/100 ml
I 40.7+3.1 13.0£1.3 7.5%0.2 4.7+0.1 12£2.2 6+£1.0
I 39.0£2.5 13.0£0.7 7.8+0.3 4.6+0.2 12+3.2 4+1.7
il 40.9+2.8 14.240.9>¢ 7.8+0.5 4.8+0.3 843. 8¢ 241. 6>¢

a. Mean=xSD of seven subjects.

b. Significant difference from value prior to the experimental period (1), p<0. 05.
c. Significant difference from value at the end of the period given SPI diet (1), p<0. 05.
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