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Abstract

As the administration of lactic acid-fermented soymilk (LFS) tends to reduce the adipose tissue mass
of rats, LFS is assumed to suppress the inflammation in overweight rats. Thus, we investigated the ef-
fects of LFS on anti-inflammation and related gene expression in adipose tissues using male Sprague-
Dawley rats fed a high fat and high cholesterol diet (HFC diet). HFC diet included 30% fat and 0.5%
cholesterol, and 25% of the HFC diet was replaced with dried LFS for HFCL diet. Rats were fed the
AIN-93G, HFC and HFCL diets for 5 weeks, respectively. Plasma TNF-a of rats in the HFCL group was
significantly decreased compared with that of rats in the HFC group. The mass of visceral fat in the
HEFCL group tends to be lower than that in the HFC group. Although the expression of monocyte che-
moattractant protein 1 (MCP-1) was not significantly repressed in mesenteric adipose tissue of the
HEFCL group, the expression of TNF-a of the HFCL group was significantly reduced compared with
that of the HFC group. The change in TNF-a expression seems to be higher than that in MCP-1 expres-
sion, because MCP-1 contributes to macrophage infiltration in adipose tissue, where macrophage se-
cretes TNF-a. These results suggested that the ingestion of LFS induced to suppress the inflammation

of visceral fat tissues in rats fed a high fat and high cholesterol diet.

Key Words: lactic fermented soymilk, lipid metabolism, high fat and high cholesterol diet, rat, adipose tissue

Introduction

Obesity has increased in worldwide and is asso-
ciated with adverse metabolic consequences, such
as diabetes and cardiovascular disease”. The adi-
pose tissue is an important endocrine organ that
secretes biologically active substances, such as leptin,
adiponectin, tumor necrosis factor a (TNF-aq)?

and monocyte chemoattractant protein 1 (MCP-1)¥.

Since some of functional foods have been used for
the prevention of obesity, the mechanism of func-
tional components that regulate the increase of
visceral obesity have studied””. Bioactive sub-
stances in soy foods, soy protein and isoflavone,
have effects regulating plasma lipid level and he-
patic lipid content by suppressing lipogenic en-

zymes6>7>. The physiological effects of dietary soy
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1soflavones that reduce the obesity, cardiovascular
disease and diabetes have been known®. Isofla-
vones seems to improve insulin sensitivity by in-
creasing adiponectin and decreasing TNF-a”. Ad-
ditionally, anti-obesity effects of fermented soy
foods have been known'”. In previous studies,
we demonstrated the effects of lactic acid-ferment-
ed soymilk (LFS) on the plasma and hepatic lipid
profiles in rats”® and the regulation of hepatic lipid
metabolism-related genes in rats by LFS adminis-
tration'”. As isoflavones seem to suppress adipose
mass ¥, the anti-obesity effect of LFS would be
expected, because LFS includes not only isofla-
vones but also several functional substances other
than isoflavones. In the present study, we investi-
gated the changes in plasma TNF-a and visceral
fat mass, and lipid metabolism-related gene expres-
sion of mesenteric adipose to clarify the effects of
LFS on suppression of visceral fat tissue and anti-
inflammation in rats fed a high fat and high choles-

terol diet.

Materials and Methods

Animals. All animal experiments were per-
formed according to the guidelines of the Animal
Use Committee of Mukogawa Women's University.
Male Sprague-Dawley rats (n=21) aged 7-weeks,
weighing 200-220g (Nihon SLC, Hamamatsu, Ja-
pan) were housed individually in raised stainless
steel cages with wire-mesh floors and fronts under
controlled conditions of light time (12h light and
dark cycle), humidity (55+7%), and temperature
(23+1TC). Food and water were consumed ad libi-
tum.

Diets. LFS was prepared from soymilk by lactic
acid fermentation using the Lactobacillus del-
brueckii subsp. delbrueckii TUA-4408L at 42.5C
for 15h and then immediately freeze-dried for the
animal feed. LFS included 0.07% lactic acid and the
pH was 4.3. The LFS was gifted by Marusan-ai Co.
Ltd. (Okazaki, Japan). The LFS contained 40.1%
protein, 40.7% fat, 2.8% sugar and 7.9% dietary fi-

ber as shown in Table 1. One hundred grams of

Table 1 Composition of freeze-dried fermented soymilk

Composition Fermented soymilk
Water (%) 2.3
Protein (%) 40.1
Fat (%) 40.7
Sugar (%) 2.8
Dietary Fiber (%) 7.9
Ash (%) 6.2
Energy (kcal/100g) 553.5

Table 2 Composition of experimental diets (weight%)

i Diet group
Ingredient
CO HFC  HFCL
Casein' 20.0  20.0 8.4
Cornstarch' 39.8 17.9 14.6
Dextrinized cornstarch' 13.2 6.0 4.9
Sucrose' 10.0 10.0 10.0
Purified soybean oil' 7.0 7.0 0.0
Cellulose' 5.0 5.0 2.9

Mineral mix (ALN-93G-MX)' 3.5 3.5 3.5
Vitamin mix (AIN-93 VX)! 1.0 1.0 1.0

L-Cystine” 0.3 0.3 0.3
Choline bitartrate® 0.25 0.25 0.25
tert-Butylhydroquinone® 0.0014 0.0014 0.0014
Cholesterol® 0 0.5 0.5
Beef tallow' 0 28.5 28.5
Sodium cholate® 0 0.0125 0.0125

Fermented Soymilk* 0 0 25.0

Tapan Clea, Osaka, “Wako pure chemicals industries,
Osaka, *Nacalai tesque, Kyoto, *"Marusan-ai, Okazaki.

CO: ALN-93G, basic diet; HFC: high fat and highcholes-
terol diet; HFCL: high fat and high cholesterol diet con-
taining lactic acid-fermented soymilk.

LFS included 132mg isoflavone (as isoflavone agly-
con). The other feed materials were purchased
from Clea Japan (Tokyo, Japan), Wako Pure
Chemical Industries (Osaka, Japan) and Nakarai
tesque (Kyoto, Japan). The diet was based on the
AIN-93G diet formula'®. Rats were fed AIN-93G on
pre-feeding for 1 week and then divided in each
group. Twenty one rats were assigned to three
groups which did not exhibit any significant differ-
ence In the body mass and plasma total cholesterol
concentration from each other as shown in a previ-

ous paperm. Composition of experimental diets



was shown in Table 2. The control group (n=7,
CO) was fed with the AIN-93G diet. The high fat
and high cholesterol diet group (n=7, HFC) was
fed with diet substituted by 30% fat (55% of total
energy), 0.5% cholesterol and 0.125% cholic acid in
the CO diet, and HFCL group (n=7, HFCL) was
fed a diet where 25.0% of the HFC diet was re-
placed with LFS. The nutrients and energy of the
HFCL diets were modified to be equivalent to
those of the HFC diet, respectively. Rats were fed
with the CO, HFC and HFCL diets for 5 weeks, re-
spectively.

Plasma analysis. On the final day of the feeding
period, blood was collected from rats under anes-
thesia using Forane (Abbot Japan, Tokyo, Japan).
The plasma after centrifugation (3,000rpm, 15min)
was stored at -80C until analysis. Plasma TNF-q
was measured by using commercial ELISA Kit.
(TNF-a ELISA Kit. Thermo scientific. Rockford
USA).

Body Fat Composition Analysis. For computed
tomography (CT) analysis of body fat composition,
rats were anesthetized with Forane and then
scanned using a LaTheta experimental animal CT
system (LCT-200) (Hitachi-Aloka Medical, Mitaka,
Japan) on initial and final weeks. Contiguous 3mm
slice images between the twelfth sternum and the
testicular root were used for quantitative assess-
ment using LaTheta software. Visceral and subcu-
taneous fats were distinguished and evaluated
quantitatively.

Analysis of mRNA expression. On the final day
of the experiments, mesenteric adipose tissues
(100mg) of rats were frozen with liquid nitrogen
and kept at -80C until needed. The expression of
mRNA was quantitatively measured by real-time
RT-PCR, using the model 7500 (Applied Biosys-
tems, Foster City, CA, USA) and related reagent
kits according to the manufacturer’'s protocol. To-
tal RNA was extracted from mesenteric adipose
tissue with the RNeasy lipid tissue mini kit (Qia-
gen, USA). The concentration and quality of the
purified total RNA were determined spectrophoto-
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metrically. Total RNA prepared from mesenteric
adipose tissue was reverse-transcribed into cDNA
using a PrimeScript RT reagent kit with gDNA
eraser (Takarabio, Shiga, Japan). The genomic
DNA in total RNA was digested and complemen-
tary DNA (cDNA) was synthesized by using
Prime Script RT reagent kit with g DNA eraser
(Takarabio, Shiga, Japan). The following Tagman
gene expression assays were conducted by using
the PCR primer sets for real-time PCR. GAPDH
was used an endogenous control. Real time PCR
was performed with the Tagman Universal PCR
master mix (Applied Biosystems). Data were nor-
malized to GAPDH RNA expression and presented
as a ratio to CO value respectively.

Statistical analysis The results are presented as
the mean = standard error, and were analyzed by
Tukey’'s multiple-comparison test or Student's t-
test at »p<0.05. Statistical analyses were performed
with SPSS 12.0] for windows.

Results and Discussion

Food intake and body weight. No significant dif-
ference in the food intake and final body weight
was found among three groups (Table 3).

Adipose tissue mass and plasma TNF-a concen-
tration. Feeding efficiencies in the CO, HFC and
HFLC groups were 0.24 =0.00, 0.31+0.01 and 0.30
+(0.01, respectively. There was no significant dif-
ference between the feed efficiencies in the HFC
and HFLC groups. Any significant difference in fi-
nal body weight of rats was not found among the
all group. The increased amounts of visceral fat
tissues in the HFCL group were slightly reduced
compared to those in the HFC group (Fig. 1). On
the other hand, plasma TNF-a concentration was
significantly decreased in the HFCL group com-
pared to that of the HFC group (Fig.2). As posi-
tive correlations between TNF-a level and visceral
fat mass was observed'?, the increase of plasma
TNF-a concentration in rats was assumed to asso-
ciate with the increase of visceral fat mass. Effects

lowering epididymal and perirenal adipose tissue
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Fig.1 Increased mass of visceral fat tissues in rats fed
the experimental diets for 5 weeks

CO, control diet; HFC, high fat and high cholesterol diet;

HFCL, high fat and high cholesterol diet containing fer-

mented soymilk. Each value is the mean=+ SE for 7 rats.

a, b Means not sharing a common superscript differ sig-

nificantly by Tukey's multiple-comparison test (p<0.05).

mass by ingestion of dietary soy proteins and iso-

19)

flavones were reported in rats™ . Additionally, soy

protein and isoflavones are known to prevent obe-

D% Therefore, it was expected that the inges-

sity
tion of LFS would reduce adipose tissues in rats
fed a high fat and high cholesterol diet. Although
we predicted the anti-obesity effects by soy pro-
tein and isoflavones included in LES, the significant
difference in increased amounts of visceral fat
mass was not observed between those in the HFC
and HFCL groups (Fig. 2). The enlarged adipose
tissue released more FFA and thereby FFA clear-
ance might be reduced?’. However, there was no
significant change in plasma FFA levels of rats in
the HFCL group fed a high fat and high cholester-
ol diet including LFS (data not shown). It was as-
sumed that visceral obesity was not drastically in-
creased in rats fed a high fat and high cholesterol
diet. However, as slight reduction of adipose tissue
was observed, changes of inflammatory cytokine

was investigated to confirm the relationship be-
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Fig. 2 Plasma TNF-a concentration. of rats fed the ex-
perimental diets for 5 weeks

CO, control diet; HFC, high fat and high cholesterol diet;

HFCL, high fat and high cholesterol diet containing fer-

mented soymilk. Each value is the mean=SE for 7 rats.

a, b Means not sharing a common superscript differ sig-

nificantly by Tukey’s multiple-comparison test (p<0.05).

tween the level of plasma TNF-a and gene expres-
sion of TNF-a in adipose tissue.

Gene expression of visceral adipose tissues. Gene
expression of the lipid metabolism-related and in-
flammatory proteins in adipose tissue were com-
pared between the HFC and HFCL groups. As
shown in Fig.3, the expression of TNF-a was sig-
nificantly down-regulated in the HFCL group com-
pared to the HFC group, whereas the expression
of MCP-1 was not significantly down-regulated in
the HFCL group. There was no significant change
in other gene expression between both groups.
The change in TNF-a expression seems to be high-
er than that in MCP-1 expression, because MCP-1
contributes to macrophage infiltration in adipose
tissue, where macrophage secretes TNF-a*?. Obe-
sity is associated with elevation of proinflammato-
ry cytokine and chemokine levels in the circulation

B2 1t was suggested that plasma

and tissues
TNF-a concentration in the HFCL group was
markedly reduced by the down-regulation of TNF-a
expression in the mesenteric adipose tissue.
Genistein decreased adipose deposition in
)

mice”. Some factors existing in the ethanol ex-

tract of soy protein, mainly isoflavones, are sug-
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Table 3 Food Intake and Body Weights of Rats Fed Experimental Diet for 5 Weeks

CO HFC HFCL
Food intake (g/d) 20.3%0.3 20.1%£0.3" 20.1%0.2°
Initial body weight (g) 261.4+3.5° 259.1+3.9° 258.3+1.9°
Final body weight (g) 420.8+1.7° 419.3+12.1° 410.9+5.3°

CO, control diet; HFC, high fat and high cholesterol diet; HFCL, high fat and high choles-
terol diet containing lactic acid-fermented soymilk. Each value is the mean = SE for 7 rats.

TNF-a MCP-1 SREBP-1
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Fig. 3 Expression of genes in adipose tissues of rats fed the experimental diets for 5 weeks
HFC, high fat and high cholesterol diet; HFCL, high fat and high cholesterol diet containing fermented soymilk.
Each value is the mean =SE for 7 rats. “Mean shows significant difference by Student’s t-test ($<0.05).

gested to be involved in suppressing TNF-a pro-
ductivity by macropharges in rats® Soy isoflavone
reduced TNF-a and increased adiponectin in rats”.
These reports predicted that the ingestion of LFS
effectively suppressed the inflammation of adipose
tissues in rats fed a very high fat and high choles-
terol diet. It is assumed that isoflavone-rich LFS
reduced plasma TNF-a level by suppressing the
inflammation of visceral fat tissues in rats fed a
high fat and high cholesterol diet.

Acknowledgment
The production of LFS was performed by Maru-
san-al Co. Ltd. at Okazaki. We appreciate very

much the support from Marusan-ai Co. Ltd.

References

1) Grundy SM: Obesity, metabolic syndrome, and car-
diovascular disease. /. Clin. Endocrinol. Metab., 89,
2595-2600, 2004.

2) Kern PA, Ranganathan S, Li C et al: Adipose tissue
tumor necrosis factor and interleukin-6 expression
in human obesity and insulin resistance. Endocrinol.
Metab., 280, E745-751, 2001.

3) Kanda H, Tateya S, Tamori Y et al; MCP-1 sontrib-
utes to macrophage infiltration into adipose tissue,
insulin resistance, and hepatic steatosis in obesity, /.
Clin. Invest., 116, 1494-1505, 2006

4) Naowaboot J, Chung CH, Pannangpetch P et al:
Mulberry leaf extract increases adiponectin in mu-
rine 3T3-L1 adipocytes. Nutr. Res., 32, 39-44, 2012.

5) Arai T, Kim HJ, Chiba H et al: Anti-obesity effect of



Nutrition Science Research, (2013) 2, 1~7

6)

7)

8)

10)

11)

12)

13)

14)

15)

16)

fish oil and fish oil-fenofibrate combination in female
KK mice. /. Atheroscler Thromb., 16, 674-683, 2009.
Torre-Villalvazo I, Tovar AR, Ramos-Barragan VE
et al: Soy protein ameliorates metabolic abnormali-
ties in liver and adipose tissue of rats fed a high fat
diet. /. Nutr., 138, 462-468, 2008.

Orgaard A, Jensen L: The effect of soy isoflavones
on obesity, Exp. Biol. Med., 223, 1066-1080, 2008.
Bhathena SJ, Velasquez MT: Beneficial role of di-
etary phytoestrogens in obesity and diabetes, Am. J.
Clin. Nutr., 76, 1191-1201, 2002.

Zhang HM, Chen SW, Zhang LS, Feng XF: The ef-
fect of soy isoflavone on insulin sensitivity and adi-
pocytokines in insulin resistant rats administrered
with high fat diet. Natural Product Res., 22, 1637~
1649 2008.

Kojima M, Ochi T, Akeo K, Tauch Y, Otani H: Anti-
obesity effect of a non-salty soybean paste ferment-
ed with rice yeast on mice fed a high-fat diet. /. Jpn.
Soc. Nutr. Food Sci., 62, 171-178, 2009.

Motonaga C, Kondoh M, Hayashi A et al.: Effect of
Enterococcus faecalis TN-9 fermented soymilk on
anti-obesity in ovariectomized rats. Nippon Shokuhin
Kagaku Kogaku Kaist, 56, 350-355. 2009.

Kitawaki R, Nishimura Y, Takagi N et «al.: Effects of
lactobacillus fermented soymilk and soy yogurt on
hepatic lipid accumulation in rats fed a cholesterol-
free diet. Biosci. Biotechnol. Biochem., 73, 1484~
1488, 2009.

Kobayashi M, Harada T, Takagi N et al: Effects of
lactic acid-fermented soymilk on lipid metabolism-
related gene expression in rat liver, Biosci. Bio-
technlo. Biochem., 76, 19-24, 2012.

Wu J, Oka J, Higuchi M et al.: Effects of isoflavone
and exercise on BMD gnd fat mass in postmenopos-
al Japanese women: a l-year randomized placebo-
controlled trial. /. Bone Miner. Res., 21, 780-789 2006.
Naaz A, Yellayi S, Zakroczymski MA et al.: The soy
isoflavone genistein decreases adipose deposition in
mice. Endocrinology, 144, 3315-3320, 2003.

Reeves PG, Nielsen FH, Fahey GC: AIN-93 purified

17)

18)

19)

N

20

21

~

22)

23)

24)

25)

diets for laboratory rodents: final report of the
American Institute of Nutrition ad hoc writing com-
mittee on the reformulation of the AIN-76A rodent
diet. /. Nutr., 123, 1939-195,1993.

Hirahata R, Kobayashi M, Egusa S et al.: Lactic Fer-
mented soymilk improves hepatic lipid metaboplism
in rats fed a high fat and high cholesterol diet, Japan
Soc, Food Sci. Technol. 60, 72-79, 2013.

Lira FS, Rosa JC, Dos Santos RV et al: Visceral fat
decreased by long-term interdisciplinary lifestyle
therapy correlated positively with interleukin-6 and
tumor necrosis factor-a and negatively with adipo-
nectin levels in obese adolescents. Metabolism. 60,
359-365, 2011.

Takahashi Y, Ide T, Effects of soy protein and iso-
flavone on hepatic fatty acid synthesis and oxidation
and mRNA expression of uncoupling proteins and
peroxisome proliferator-activated receptor gamma
in adipose tissues of rats, /. Nutr. Biochem., 19, 682~
693, 2008.

Velasquez MT, Bhathena SJ, Role of dietary soy
protein in obesity, Int.].Med.Sci.4, 72-82, 2007.
Boden G, She P, Mozzoli, M et al: Free fatty acid
produce insulin resistance and activate the et al/ro-
inflammatory nuclear factor- x B pathway in rat liv-
er. Diavetes, 54, 3458-3465, 2005.

Kanda H, Tateya S, Tamori Y et al: MCP-1 contrib-
utes to macrophage infiltration into adipose tissue,
insulin resistance, and hepatic steatosis obesity, /.
Clin. Invest.,116, 1494-1505, 2006.

Ashima, RS: Adipose tissue as an endocrine organ.
Obestty, 14, 242s-249s, 2006.

Suganami T, Nishida J, Ogawa Y: A paracrine loop
between adipocytes and macrophages aggravates
inflammatory changes role of free fatty acids and
tumor necrosis factor a. Arterioscler Thromb. Vasc.
Biol., 25, 2062-2068, 2005.

Komatsu W, Nagata J, Kaneko M et al.: Effect of soy
protein tumor necrosis factor productivity in macro-
pharges from nephritic and hepatoma-bearing rats,
J.Nutr.Sci. Vitaminol., 54, 435-439, 2008.



Nutrition Science Research, (2013) 2, 9~19

ﬁﬁ@%%$ﬁ@ﬁﬁa%@ﬁ%
i BFEATEL Y FH AN DN T

HFRDOREME & RmPHFRYEL) H A

LEE - S

Key Words : BEh -8, &FIKR, #HRZE ERHSHERIERR MERERTE

BEEH AR

VI TR AR A JE T

*IRB I PRSP T B BT L S B
S TRBE I PR BRI A
T663-8558 Sl IR PG E 1Tt I T 6-46
Tel. & Fax: +81-798-45-3713

E-mail: arii@mukogawa-u.ac.jp

=4 20144 1 H27H ZHL 20144 4 H23H



10 HROKEALOBIRE ZOx$5 - BB DV T

RO EOBIRE DXt
BB EL D) FHAIZ DWW T

HRDOREME & RmPHEARYE) $ A

AH

BE

DO HARIZ B W TAGEER & RIL, ISR,

ERi

Bozerp, GO, MRESREE, &IE, )

ZFOoN5., TNOOEBITBREZKERIBINILZ L IAH0% . —T, EHFHERIIRENED

FlERECT DL H L. Frad,

ENZB W TR EEIREEICH 2 AU CTlEd T ) mEH S e WEIZH 5 75,
ZHRIZBOWTIER D HOREFEO—DOTH L., AFETIIHR TS
5, MHIIBIT 2 HUEIRDL, BRFRL & REAREN S 726 318, EHRNEDREC
TENHE O—>oThHY, FEHEVBENDHATHS

SETHIREZ AT > TV B FEHE DR LA TS5

72HLE EHAMEIZOWTHRRS, 7,
BERZIEIZOWTHEATA. 5
SO —D % HHIZHNT 5.

12, AaRHEEZED

TN THH. REARDTI SR THEIL, HAD L) 2

A IZE AL
CEDVHERERH L) BlAD
TS RIE, BEn

Key Words : RRh 7-flE, FERKN, SRZE SEFKRMEER BERERTE

1. #%5
BROBARIZBWCTAGTEER L WAL, T
PRIE, BoAE, GCEE, IRESEE, mIE, AR
ﬁéﬁ%ﬂé?;ﬁﬁ FARFOMBIBIU & 25
BThb —HT, IATVREYIVIEAETS
ETCHIET A &) REBDAEFHEHREWRTHS. L
#L&#%,%ﬁ@%ﬁ%u»bfw%aﬁkkk
WL, BB EEHEIREEICB W T ORREREDT

ERIENLDOT, FEALIZLI->THERZ SN
HEHEIIEN SN T WEIICH L. L A5
FUCHZITCTHAL L, HLERIKE, EBAETH S
E4 7584 <Hs (M1)?. 2LT, ZOREM
FAEFEBEICHL ZLIEHEORV. /2, IH0
% TIXHBAILIC L 2RFOEEIKREL, 20
BFRID B R T RO HZE L2 v & v ) G
BAMRD EENTND, ZDLHIHRR2 L, %

TUEHHE A e

IR R AR 5L T

PRI TR AR BRE H E RAeF
SB[ F R R S0 e T
T663-8558 LR IELPG E wh i Bi T 6-46

Tel. & Fax: +81-798-45-3713

E-mail: arii@mukogawa-u.acjp

=t 20144F 1 H27H =P 201444 H23H



Nutrition Science Research, (2013) 2, 9~19

Programme

11

M1 N>H—<vT
X@k2) £WEIAL, —HHE

ARAG| &S 2 BT IR R LENC BT S R
MICHIZ 254, L2 Lahs, RYIZHSEE LE:
JOMETH 5 L IEE 2w, HR=EAMERER
RZHETHDH, ©¥ I VARZHE, IIERZIE,
PRZIED D B, $RZIEIZHIdden Hunger (FEiL
7ZHUR) LRI, HAO X ZREREICB VT
B MO LD D LEERETH L. o s 3
YARZIER, VERZEICBWTIE, EEEE
REE OB L 728 G L), B0
IO W TR B T—E O BRI BT
L. LDLBAS, SRRZICEL T, A% h
NEALNTEZD, BWHEREELNL TV A
W SEAE, EH SR TV A RIEED— D5
fLEMIZ L AHRZHEEMOUTE - FHirH D, H
T, SRZUARIMZYGE - P A HEC, kil
{LLZEBEHEMEHWIwEEZ, TOR%%
ToTWwah, RETIE, HROHUEKIREE L 2 0iKEE
BT THREFN LR, BEFOBAG &I 35
EAE, HHICBIT 28R ZIEDIRN, SRR ZIED
xR L MR, FEEORP) MR DOWTHIAT 5.
HAI S LA RIZRA L, R ERIREEO A
HEMLTIFLTHS ). REAEDG| SR THE
L% ® EEORETIZ 2 <, R @O E
Thh, HRIZBWTHMY MEREHFEDO—DT

H5b.

2. HROHEIRR

HA®D X9 ZeEEIC BT, ALk vy
HFENEEDEPBRVADLNVIESLS . LA LedS
O, A REST L, R4 2 ERHITIC BV THLEK
WERELRHEE LTI o Tnd, EREEE
FREEZERRE (FAO), EIEEEMZEAS EEH
FAREFTEHS T AR T, [THROSERNLZOBIK
2012) LV IHEER FLOY. FOHREEOFIMK
W2, REERERIESE, L LA S RERARLD
B IEA TS ThH D LAy —IUdFT7-n7-.
DXy =YV OFFMIEBRARIIEELE LT, 20O
WEEORIZIIN Y T =<y TEAMITF LN,
ORI Z R L - R K2R S Tn b
(M1)?oT, FFENYH—<v TIZOWTREAN
5. ZOHIXIZ20104E 2 5 201 24F 12 AT b AL 72 F A
b 12, BHEOBAININT 5 HBEAREALIDE
HERLTWS, EPEIHT—4DT, IH5HhD
LTV, BEOHLANIEA VI —Fy P TH T
O—F§5ZENTELDT, ¥7>ua—FLT
Lol hERDOTH bWiown, Ny =<y 7%
CEROIREE L LCid, RN ZERZ %L 20120
F I ANF— %2 BIT X W ALOHEEM % H v



12 HROKEALOBIRE ZOx$5 - BB A DV T

TWwa, K1 E2RTHH5 L) ICHmRIZMET
b, IYTTXI, =77, 7T KL, FIzZ
HIAE, RVET, RTGTTA%E, KT ITIC
friEd 5, €I, JLieE PR7IT7TOYTF
AE v, WETITDOIFR, BRI T, 74)
Y, M7YTIMET LA VR, RN¥A5r, %
=), Ny T S5Fva, AV hhy, Wy
TINEST S, A527, FVIT, AZAXY, T7
) A DHFNFGWELE DL  OEAIZBWT, i
AEDNADEEDEL o TWD, Tz, NV —
<~y 7IiE, FEL1IAICDOE T HBXLE30MT
KEZOR)OMEXIRTL LD TEET.", "&
NHZEE, BEELZEORAK. T, HREDSA
I ALz T, iz r®En, T8
b72HLOHN - FRNEEZWTET. £72, |KE
SR FEFORKE 2D, BFRELHEL
T LW Ay E—IUNERENTV DS,

FAOTIE, HEALADICHET 27 &%, 1990
4F, 19994F, 20044F, 20074F, 20104E74 5 4% 3 4R [H]
FEiL, HFIUIBIT 2 RKEARNOOHR & 5 E
FEICBU 2 HRBARANOFOEBLZ TN
(K2)Y. —hT, #HRERT I Y MII990EDH
ERMGEICH IS TATH - R BEBAEAO %R
20154 F T2 S5 L HIERY Tz F72, 3
L =7 2 B 38 H A T3 19904F o F 28 B 15 s 12 5
23.2%Tdh o 72 FKENEANOREL LW ST 5 L HE
ATz, BEA BRI MAIZ L - T, FEAEAD
(X20124F 121349 8 48 5 T J5 APk L 7243, 20154F
WCHEEZET LI LM bR s ) LRI
5. F72, IL=7 ARFEBEORMSEE LEIZBT

1990-92
G-, LA

2010-12

HT A

Millions Percentage undernourished
1100 45
100092%()\ 40
=3 901 885
bl 852 _852
900 N ~~—. "_\. 220 35
800 " T 30
700 232% — —
600 168%— “179% target 20
500 e O— 15
T
400 MDG " 10
300 % target- 5
O T T T T T T 0
1990-92 1999-2001 2007-09 2015

2004-06  2010-12

M2 ZEZLEICHIIRERE
Q tHAIIHIIRBLAEAHOER. €, HEELE
ICH I IREFEZAORDHER. WFS target, HEEHR
Y3y FOBEEE MDG target, I L7 LBEREBIED
BiEE. xEk4) SWBIAL, —3WZE.

B RBEABNDEO HEMIZE LTI, 2012412
14.9%% THA L, 20154 F TOHEfEIZ LD WT
WA LA LGRDS, EEIEEARIE TSRO I,
HEOREZEROWREEI RS SN TS, BURE
BIZF LD L, FEANAEOYGEEIZOWTIE, A
LAV TIEEA & L THESHEE 2\—FT, B3
B EEICBWCITESMICE % L TEER &
HBENOOHDLEN) I LIZRD. LELEDS,
20154F F TO HEMEIZREA R OFMEIZIZIT &
{, EOLbBENOWHENULETH DI EHTh
5. FLTC, UWEOETIT L) WEERIREN 22 A
THETFHSNG.

ST, WHRIZBITF B REARIZOVWTIE Rk X
) TH AN, ML ORBIIWT %200, £

Number of undernourished (m:llions)
1990-92 2010-12

(‘Total = 1000 million )

G

("Total = 868 million )
3 HRICH I EDREREAODEL

@ Developed regions 20 16

Southern Asia 327 304
@®Sub-Saharan Africa 170 234
®Eastern Asia 261 167
@ South-Eastern Asia 134 65
@ Latin America and Caribbean 65 49

Western Asia and Northern Africa 13 25
@ Caucasus and Central Asia 9 6
@ Oceania 1 1

1990F » 51992F DFAE L2010FE A S2012FDHEL LB L TV 5. XEk4) LWEIAL, —BRZE.



Nutrition Science Research, (2013) 2, 9~19

nzZone, %, R, M7 Y7, 70
FT7 790N (BNFGWEUEOT 7)), TV
7, WETYT, ITyTAVAEA)T, WYY
TET IV, a—=HFARERRTVT, X7
ZT7 O MIBIIH T THRLT =2 2H 5 (X
3)Y. F— Iz kB L, 19904F B 5 19924F O i
FRICEE, 20104E 720 520124E DFAAE TRENED A
CIASKIEIZ A L7 i3k 7 o 7 L W7 V7 T
HHTENGIND, —HT, BN L H 5.
FNFGWELDEOT7T 7)) A BLOBT T EIeT 7
A THAH, ELIXHNTWELBEOT 71) 7128
WL, KIBICHINL CWA 2 EATRENT WA,
IS ORI HIE 70 B R EMED JE R EH
HRWENR—KHTHEZ EIIEHIHETES.

3. BB EREREDRFRM

HEE J) P (PPP) %2 #h%E L 7z BN ERE (GDP)
EEFIANTEEL 6 DO THIEL 72
F=y0dsb (M4)Y. bRHIPPPEEIET A Z
&, FHIOWMOENEFIBIEL, XY FEENR
RBAWEETHLEEbN TS, 7=, 1990
EE20I04EZ LI L T 505, WIhofigic B n»
Td, TO0FETEF T AV F—fiFaE, PPP
GDPHACHIIM L T W B I &b b, LirLid
5, FHIHIZ L > CTHEDKRECERDL. Z0F—
Y OMWE L, HEPKENEWV) ZEIE, AFTA
VEF - ESEINL T A2 b 5T, PPP

Dietary energy supply (kcal/person/day)
3600

3400
Q/
3200
/
3000
2800 d
2600 ﬁ?fxf
2400
a
2200

2000 T T T T T T T 1
0 5 10 15 20 25 30 35
PPP GDP per capita
(thousands of international dollars)

X4 BEHEHEBEECERNBRLEE (GDP) OEERME
X#k4) LWUBIHAL, —SME. a, YITHNFLFENOT
JUAh, b, PTVT, c, BREELE d SFT A
HELUH) TS, e dTTUH, f LEE BiF
DA IE 19905 # Hig 1 2010F %# R 7.

13

GDPIEZHEML T e WwWH 2 EiZh b, Thb
L, PHALBETEHTLE, ANLZEIIMZTY
LB LT, FIICERE D 2T O 4
ENTVHEWVEWVIBIRETERT S, T, &d4
AR EWHEIL, S CTHHNTHWEDEOT 7
VA THDH. FNTWELEOT 7 HTlE, %E
RREDANE L, BERLEDVHZ 5—FHT, XY
BERALBFNICZ L WVE WD Z L2k b, fliHEsc
AT, BRECEEL B0 ELR T A
FANRARELTEDTHL, 72, X4 13PPP
GDP @ W HIg 12 B L AL F — g E 2 »
HICHEHZEERLTWE,. 2F), AFEI AL
F— DT MG I EEENIPLETH D L) T
&, HAEVITERELAVF =D ERTE UL
BHEDIPMFNTLBENHIZETHE. 512,
PPP GDPIZK§ 2 EFH = AV F—fiiiad o El &
i%, PPP GDPAS@E s &35 2 L bR L
T, ZOMEMIE, 5 —ED EOoZHT AL F—
EMHET A 700121, BREN LR FILETH L
EERBERT D, F/, KELVOMDLMO TAHAT
bEBEDZ LS A2, PPP GDPAYE Wi IT &,
FEEALOHEEG IS TS (M5)Y. ZhsoH
B, H5H—ELUT OPPP GDP % £ 2 #hid, T i
PPP GDP#% [J 5 & & BRENEDFINZD S
HILEERTSL IS0 ERUHEINSHSN
TWALIZETH LN, REPBRIZES TRV, Z
CICIFABBESCEENERDPBEMEICHEA TS0 5

Prevalence of undernourishment (percentage) in 2010
30

25

20

15

10
5 B
O T T T T -_|

<2000 2000-5000 500010000 10000-20000  >20000
PPP GDP per capita (current US$) in 2010

M5 REANEEEANREEDOREFRME
M#k4) LWSIAL, —ERRE.




14 HROKEALOBUIRE ZOxt5 - EhBHEI ) A DWT

Ths.

4. BEORBHLSFE/VICK 28

RFEREEAHBEOZEILIZDOWT, FAODHE
EWHED D Y. R4 EIZB VT, 196142
519634 0> 3 4E [ & 20074 5> & 20094E 0> 3 4ERTIZ B
I EFHELITY, RAEFI AV -MHEEDD
L, BWHES,SELTANVFE - DG RN
WwETHD (M6). FAEREEL L TRIRE N
UHENZF AT 2T, Ny 7552, £ KA
7, wmEARMMEARL, U8, BR, 75V
WV, AF¥va, NxAy v, ALY, 45T,
KAy, 79 VA, TA)VAERETHL., b
DENL, 196145 5196341220 F T, B A &2
ORERFI AN —MEED 5 BT LA Tk
mol2E (FAT )T, NTS5FYa, £V F
A7, wmEANREMEARL, 12 F), 10%H%
BCWE (AR, 79V, AFva, NF2%
Y, ARL Y A5 T), 0% EETW2E (K
4V, TIVA, TAY)HEERE) (H5HEENS.
Z OE 4 OB A SR EF T AV F— it
HMEOEAEE, PL0ERIZED L HIIBL LS
I FeART LI, XIFEREIAREBARDS
NeVEERESELLZEIZST SRS, KE&EL
ZALL72ECTH 5, P ARLAEARS, HE 7
SV, AXva, ALY, A F)TIE, ZD50

Nigeria

Bangladesh

Indonesia

China, mainland

India

Japan

Brazil

Mexico

Pakistan

Spain

ITtaly

Germany

France

United States of America
0 5

10

FETCRECRBERELLZETHL. 2F 0, BiIFK
BELEYHAREZET S L IZIEOMBERD 5 L
WEnz, W, A, Iy, ik EoBrEaid
¥ N BOBARIRTH Y, & o3 BIXENTH
WRZANF— LRG0 THBIIIIRSZ L
WTE R\, T2, BHEERTET LI LT, 8
Wy, ANV T LA EF¥IUA EHIVBLAREY
DMERBEFEZLBLIELTEL, Wik, W
HREME END 2 & TRIAREZ B LEIT 7205,
RERELZRLEIT- 2 L TEYHAR T A5 X
I o200, HAHVET S D, WTFNAIE L
PEZDOT—F 2 HIEAHTH 575, B L
BFEREICEECEEEN D L 2 EAFED I
ol ST, W6ART LHIZ, ZoF A TE)
AR 5L ANV F—DEE %S L-EA
H5H.TA)NERETHDL. 7 A A ERETIE,
19604FHi - O A F T 4L F — = DO #30% % B
PR HE TV, ZOR0ET, ARINO#EFE
IR 5 L, @I COBR, 58,
WERRIR, BEGG) o) A7 % BT A2 LIRS & E
DIz EDWWPIZORN o EZENL. HARIZ
BWThH, BESGOEEERT A HF A4 XENTW»
HESHONTEY, FFEREEREICOWTE LG
DIZONWBIRTH A ). BEREIILELESINDLY
YOI, U MEREROBIUIEY
HERDSHRT VD, BIWEEROKEHIULE

15 20 25 30

Share of animal-source foods in total dietary energy supplies (percentage)

X 6

== 1961-63

RERR CHMERRBAROREI XX —HIGEDREEN
Mak4) KWSIAL, —&AE

= 2007-09



Nutrition Science Research, (2013) 2, 9~19

MrETLVAI 2 TRV L THA.
ST, BEREICEEYEERSAT RO L) %
RESFL & 72 hs, 2 DT BB I B R
BN AT FAIMNREL NIk > TEBURT, #F
HIIRETFERE % 5 720 (2B A5 % B L FR
THIERMERT LI EIITE R, JUkE R T
729 ZGDP% FITHIEE W E HAIZ W) I id v
P VHHO—ONZ ZIZHBH. FIT, BEA
ih &Y S OBHCE G ONT v AR L 7o
TL A, T, EDL SRR 2B 5
LT, BUIFEEREREEL LN TELDT
H 59 H. WHORFAOIL, Gundgaard & O fiff 78 4
BIR L LT N—Y BLUHEDO—H YY) ORI
HESHHEILE 2400 gL B, TN X D IRWI& 1318
PEREAWIMSE L ERRTVE. &T, HELT
V= OEIUZIDWT, 19904E 2> 5 19924E DR Ar &
20074E 70 5 20004 DA % ik L 72 hid 5 (K
7). EEEIZBWTIE, WTROBHIZBWTY
RIEHERENE D400 g7 B2 TWh. TUTICE
WX, 19904F 2 5 19924F D i A T I SR A SR AT
BE T TWwzdy, FAODIEED b & 1220074
25 20094EDOFAETITRIEIC EH->TWw5, F7
TAYABIOH ) THIE TG T OLEIA S
N, ) UORMBHEREREY -7, Ll
Mo, T7UHTIENFEAESHESINDLZ LR L,
RAAHERIBINEOHTDBUICEEF > TWnE, 22T
b, 77V HIIHEEEZ THL I LRGN, T
— 7 REFFNAT AR B MHEDS LN 2 < &
I, —AISEE Z2BHUE I A TV 7% EOfE R
BREOBIEW TS EEZ SN0, AN

Per capita availahility of fruits and vegetables (grams/day)
700
600
500
400

300 —

200 —

100 —
0 - - .

Developed Asia Latin America Africa
countries and the
Caribbean
I 1990-92 2007-09

M7 Z)L—YsIUBEOERE
X#k4) LWUBIHL, —ESRNE

15

BbE7EED 7))V — Y REFE OB ME R R
DARREZHET Y. 2 LT, BUFEEHTERED
TEHIC O ED L. EREFEAEO NFHFALDD
0% ETH B EHEEY SNTBY, BHEEICZBW
THELDADPHEREREALE L TV LIKETH
L. EiEELEEYEELENT CALICAETE
LiE, BHEENCBWTOHEA 2EREO TR L e
CEENL, BROZETHDENHHNL DS, FEAT
ENTVWLRVOPBIRTH S, IRETIE, MERE
FDO—DTHLEHDIRINZDOWTHNT 5.

5. BEnh -8l & HtSmE

MERERO—DOTHLIHPIAET L L, #RZ
JEAHI SR SNE. SRZIEDEIRE LT, #
RZVEEI, EEEEOKT, 17147, £HH0
BT, BER, eV, 8%, EREOIT,
v ADFE, BEHIIBITAED o LA S
N4, INOOEREFELTNTH, RZERKD
DEZL Wz, HEIZ X BHMATD X2 WE[H
Wb Flo, TANVF =% T5IEL TV,
PETDIIIEBRTETCWREWI EBH N ELI L
LHW 2L <T5. LT, @WeHEl - 214
WBokdr &, L, TELOREZGT, HAHE
DIER GO I EZ HET Y. Thbb,
PR ZIEIE BENHUE o—ollaEns.
N7 Lk, 2RI E N D — M Bk &
FEZ), TAVE—% 5N L TV TR
A RBIEDHN T, EELRERY TSR TR
WeE % bMERERAREIRT. T, b0
BIE L L CoOBmBEREEEZRZ D LRSI
WTED, 512, HEEHZ X o TEHRRZWAEIAT]
ERIENLZEDHONTVEY, oz &3
WAR=VEFIZBWT, FIHEHR LK BEMEE
LCEELRZHELIN TN,

T, BRZIED—DTH LR ZVEA ML I
PR ZIZOD R ZHEMBZITEE 2 E11TH
27 BA%EEE, SEEZMDT, MELTWA
WP R ZHEMTH LEE %R L 72T — 7
Hb (M), TOF—=%75, WTFhOHHIZH
WTDH, 20%L EOLENSBR ZHRINTHD Z L
Wb, 72, TOEEIXIOR20EMIZB VT
RKEBEEFN RN ELHLLTHL., EHI1T, &
FETIEFEHPRT V7 TEER L T awnietho 6 E



16 HROKEALOBUIRE ZOxt5 - EhBHEI ) A DWT

TR ZHEMTHLZ L, WY 7)) 5, BT
TG, RRET T HIIBWTH 5EE AR L
TWARIZEDPRENTVE, L LHWF—¥Tlidh
D5, IS OMITIC BT, #KRZHEDIGDPIC
52 5HEBIOWTHEDNH LY. 4V F, %2
¥, REFAIZBWT, $RRZIEIZL > Thbh
7-GDPIX % 4 1.25% (#5358 1), 0.6% (#9376
fE), 1.1% (§9209fEH) riegsnsy. 7z,
VW7 7Y HIMEST ST L AOE, BEIC
WRETDLMEDH B, BRZIEDO LD S FET
B - 1258 & 413 20054E 0 5 D 5 4T, #994.505
Meffisgshcnsd?, ZoETHIE—AS 1 H30
MCTHohiErENLIENTELEERD L,
KI8T 6 TADDMELESITHLAT L2EHTH
L. 2L, YI I LA RO NNF20124EHAE TR

Afica ... |
250 = —

> 40
(4]
510
=l

1990 1995 2000 2005 2010

Central Africa e East Africa 4 North Africa
® Southern Africa m West Africa

(Asia

70
\060 -

@mﬁz§5152ii§fffjfi
§30

0 1990 1995 2000 2005 2010

e East Asia
m West Asia

South central Asia
A South east Asia

South & Central America

© 50
040
e — oo
230
%)S 20 e e S——— -
10
Ay 0 L 1 1 J
1990 1995 2000 2005 2010

Central America o Caribbean 4 South America

M8 #HRL TWAEWLEIZEH T REMDEE
TI7UHh AmE, RRTIUSH A, BRTFT VA=
A k7oA KA, m7 VA BUA, BT 7
UAh, 7T ANAB, mPRTIT A, BTFIT
=f, Rm7 o7 BOA, A7 7. bk AHA,
R 7 AN, HUTHIE =/, BT AU A,
X#k6) LWEIAL, —EHE.

5985 NTH V), 4 AN1D41.2%05145% LLF o Tt
TH 2. H2UITANOTHD S 5, 30%AHER
JBEEZDE, FENEOFRITHBT AIZ D
D94 SEMTIEZ 20131 »y HEETIEH 5. B
AR Lt LAL, ZoOMEICIZES
FHhrHAT. 7181% (0114EDF— )V THhHrZ L b
FRLTHBY, FFEar EIFs 2 & TS ) DIL
ANFHEEICHEZ 2 TH ). RITY, FEAEZH
Y DH I EIIREFERRIIRPT I ENTEY, HiF
BRIIFKEALEZLETLOICLETH L. 7272
L, Wilio LR LRI LLENHLDIEEH FT
Lwv, ETC, YIILFREITAYVEY FEEE
g s U-imiBET, ¥4 VvE Y NEXD R
RPHETERPETONTELEEZNH L. BEo
2 IFEREIHER L, WAL L o TREE
FNTVD. ZO5EEGNE, MEBRRORBET
HHLEEbLNTWE. Y5420 L) REICE
V2 REREIIRMBCRO SR S TH D), HER
PUIEEEA T ZEN RTINS S 2 WHEETH &
5.
PRRZERIMO T - EIIZED L) R L8
FEREINTHWEDOTHA ) 2. BUTTIE, A%<

A =l ESE

QQQ‘\) QQ)C)\% @Q‘D
B 80 T T T T T T
701

60

50

40+

30F

20+

10'|_x_|

I O O e
@‘5& @% LN ‘Q,Q’ ‘Q’Q/ @0

M9 #R~cheBRIMICSE 2 EERILEBRDOIK
(A) REDEIICRIRENI20 mMME L B & 5 ICKEEE
BlEeRxmL, #BONELE (B) £ULEKBROEEEH
BEEODEAEETCHRTSIET, TBEEHEHLA 7—
SZIBILAEL B IEDERBRDOTFHELFERE TR
ShTwa. XEk13) LWEIAL, —HBWZE.

HH

Precipitate (%)
A
Hh




Nutrition Science Research, (2013) 2, 9~19

WINS N5, BB, FLEREE, KL, FaEH 2
VI ERA A FUH L 72 MR R B HE S S T
., LIAD, INLOBTHERY I LA LD L
) BsE EETCERT S 121E, WL O OFEED
UL, FOEROEYALIZH > - BT HL ALY
Bk Z O E B THE T B 720 O O 6
, fAEEEICE T 2 B R O, EE R
B 2 BlESA o, Nz THEBEASEE TH
HBATE Z MEETETEAT S 2 LI L LR
B L MR RO ) R L oW R R &, Tdh
b, INOLOREERRT L2012, EHIZBHOD
B TH D EMEHFEEDONIG NS, ROLH BT
Ta—F Pl A TVED.

6. FARkRIERADERICE T T
kD X H 1z, MFRICBWTHEL TWwWiwik
R ZIRBEIZ B 5 EE 1320 — 60% & FEF 12 Wik

17

BIZH D, —F, VH2MEERERER - KR
58, HERAOKMED 5 N2 1 ADSERRZ AL
REALTBY, BEEIELMWINT L2ETIZH
L. O0F), HRIZBWTYH, $RZEDOTH - &
FIIMOMOREFRETH L. NEBOTF - ok
W AZBROAFIIBINDSATT R TH ), T E TIZER
ML CMIMS NI ET, #oR, LA, FRRREL £
fd B\ ERH 2 A L 22 ik 2 BISHER S h
T&7. LoL, P - EEo#EREOMK S, %t
RBEOEERBEOLSHME (IRLVFilnE, AR
DHE M7 EORFIRE, BRAR—V EBFLREDNR
PR BB L), AN 5 BRI & b ki
B 7 B EE L 7 5 T b, IS ORI % ik
T57:0120F, SEbEnEdRBEAGH LN IEE
DOREHHHEL, EBPTEICNT LT 1 25285
CENKUITH DL, FEHIIEZTNE., TR
BlES, LT AEMICEI 28R L, Sk

H L H

Soymilk L

MgCl,

H L

CaClz

FeClz

H L

FeCls

CUCIZ

MnCl,

10 #k%2 G EBIRIEMIC & > TEU EZEHRILBRORT
LIMERE, HISREDOREFIRINRE 277, X#13) £ W5IAL, —8#BAZE.



18 HROKEALOBUIRE ZOxt5 - EhBHEI ) A DWT

BALEMOBEERA TS, T2, UErETS
NP i L T R 311 o ANl Nk oY 3V

MK EE ARG SRR M EEIREERIC L 5 &

TIBOERIIEMETH LRI HBKIZEY & >~
N7 BT & OEMERG i L 7 LB E R &
MATEELZbORIETE ShTWDY, —ik
[ 17 1 R B QS | A/ N SV - o 1 2
UL, WEER AT TN, WEEANVY TN, TV
A)FNY T R UBHVLR TV, EIE
M IMTEZI AT VERNT 2 HETH L. &
X, RN RTFETH LI ATV EELRERERFIC
BOWC, #RHTE W EE R F2T, B4
I AT VO R SILSRIMT A2 LT, Th
53 AT WIS & D EIEBHROIRE DT D Tt
L7z (9)Y. fEkfEH T oML~ 7+ v
v L, $EAEA VT T A L RIERIC, HEALSA, HEALSE—
Bk OMALE S, Wb~ v B W CHE AR B
PR END Z EARENZY. ZofRIE, 2h
5O W CHEREMEMLT 52 L5T
ELMREEEZRLTCVS, INHDI AT VEED
FEFRIEIZ DWW T b AR IC TSR TR S b 2
LERRLTWRY. $72 b~ 7 R v ARt
ANV AT, bDOATERLELIT LEEZM
T35 EDHRED, FEHIEIZOIED 53T 125
FRESEETHL I EEWLPICLTWEY,
bt RBEOEEFFMNIZATLEEEZ, &
TEREOBRERRINE L OAEE 2, ILT52DI2H
HTH2Y, ZhoofFELXL L2, £HEwIcs
W EEAINC £ 2 2 T LU oML & ik
WIS L2 DD ATIEOIN LA HETH 5 0> % #ET
L7z (K10). ZO#ER, WIholEthizswT
bEATLIBE DDATEEINLTE 5 REMD
RENSY. BUEREGRMLE Nz BB AS O
ASER L CTBY, SRZEDOTH - LEIx 35
NI DOWTHREFT 2 1T> T 5. RETRLEE R
mORE R, IEEICBWTY Ay Y A% FH
L CIR U EE TN L 72 58 #9505 12 #k5R b S
TBH, WG & S 5 100850 Ri25sik s
nNTwa (KFELT—%). —HOL/38%—ATHE
THELTHATLE, REdhe—&4) 3 gl
rEIIE, SOBWEREDL/3E AW T L
Ehh (REETF—%). AEM3gE lemADOAE
ma SMEREEICHYT 2 (RERT—5). BT,

AT RETTH LY. ERILE TITE,
HWEROPIETIEDH 05, HEIHEDLZ LT,
TR > TV L REREO—BE 25 L9 12,
Wrzea fitly TIT & 72\

E
HHEDOMENEIZOWTIE, TERHFE R
A TFZEB (23700894) % W TiT-72b D TH
5. T2, ZOWMROFERME, BE)ILFRAAE
BRI A R TR AR = ST L 72
HTH o7, —EFEEK, PEEEIR, MRIMELR,
SRR, MK, BEEER, & LR
K, ZHEERO ZHIIO IS o7z 512,
FRFHEEIC WL, R ZFRFEEE %
MOTERICEVHFET LI EDTEL. I
HHLETS.

SE

1) BEAG @A EERAERAGEER KRR Y
Bk LA |7, http//www.mhlw.go.jp/topics/bu-
kyoku/kenkou/seikatu/ (20144F 1 H14HFIE).

2) EEMR ARG Ny -~ v T http//
jawfp.org/hunger~jp/map (20144F 1 H14HFIE).

3) HVEHET  FEE EEO EECHREHI oK
mfba | eEInE, 213, 2012.

4) EBES AR R ERR, EIRS RIS, B
FLERRET iy ¢ R O B O BLIK2012~ %8 %
BRAZLEE, Lo UL & SRR E ORI AT
~, 2012

5) Gundgaard, J, Nielsen, JN, Olsen, ], et al: Increased
intake of fruit and vegetables: estimation of impact
in terms of life expectancy and health-care cost.
Public Health Nutri,, 6, 25-30, 2003.

6) ERfR  EE) & RIMM—5F NN BT 5 WE) & Al &
CIZERZHAEI % F.0I2 L T—. KR, 46,
529-534, 1997.

7) International Nutritional Anemia Consultative
Group: UNSCN. 2010: Six Report on the Nutrition
Situation: Progress in nutrition., 2010.

8) Horton, S: Opportunities for investments in nutrition
in low-income Asia. Asian Development Review, 17,
246-273.

9) Darnton-Hill, I, Webb, P, Harvey, PW, et al: Micro-
nutrient deficiencies and gender: social and econom-
ic costs. Am. J. Clin. Nutr., 81, 11985-1205S, 2005.

10) THE WORLD BANK: http://www.worldbank.org/



Nutrition Science Research, (2013) 2, 9~19

(20144F 1 AH24HFIE).

11) BKARE FRR e IRAEE - T - M 0B
IR, 2006.

12) “PHERE, SRMEELME, PIEEHE - BEEH 2 IS LT
D— LR AR B & OB R LK. Foods Food
Ingredients J, Jpn., 188, 49-56, 2000.

13) Arii, Y and Takenaka, Y: Initiation of protein associ-

)

ation in tofu formation by metal ions. Biosci. Bio-

technol. Biochem., 78, 86-91, 2014.

19

14) AHHE - BEORETTEB LN THELNHE.

15)

R NIUE 2 R5:, H#BH2013-051906, 20134
3 H21H.

Arii, Y and Takenaka, Y: Magnesium chloride con-
centration-dependent formation of tofu-like precipi-
tate with different physicochemical properties. Bios-
ci. Biotechnol. Biochem., 77, 928-933, 2013.



Nutrition Science Research, (2013) 2, 21~27

B s O E & B v TR

fEH

Key Words : B3, SR, KiE&, MBS, KUy 7

T 2 R AR A e

T 663-8558 ek U7 P4 & i it B BT 6 46
TEL: 0798-45-9879

E-mail: senjuoka@mukogawa-u.acjp

21



R im R OAMAIG E & B TR

B il

2B

RO A TIIEHEMEIAT REHFEIC R > TV D, BN THEE SN AGHEEMO K7 L&
mCH AN, BEWSLKED S GHEME LTI > T, fl TG EMOEFEENE 2, i
ASNLEBHFGHEHOEDWEZ TWE, LLLAENS, KEGTOEETIZI% L E29KSTH L7290
WHALHLEFE THARL L 72K il 2 1585 L, MaRICKEDO N v 72 AR L CTHEOME 2T 8
BHLVWHITRA) Y VEEL D, 2070, BWEOMEIZL > THRICA#EZ DD L RO NL. B
FEHEEEOMIEAIKE S OBREZIHI UL, )y TEOEME EEMLT 7 AF 27 O 28§
B EDMRETH S, KEHTIE, BHROWHSEMEDHILAN DK & HEED ) v T&I2KITT 28

W EOMEGE L N v 7

WZOWTHINT 5. BFEOHEHHIC X > THREAIKESOIZIRDSS RV | Mg BR300k S 122

By o EetEdR Lz, MBNERERES LN v TREOERIE, BEOMIBERT &

T5Z LB, Ny T LMK SO ERE R BRIFES 5 2 L 2@HL L7

o

g KUy T

Key Words : B3¢, AR, kiE&, MRS

y

1. EC®IC
TIFEATFIZBW TR O W R T o

}:7269/(‘/‘5 HAGHEmMSOMEIZ LS &,
PR 25 EOWHAMOENAERAS 165007 b~
CarRTAEEE105%) CTH 1), FR224FE 20 5 4 AR e
BimL 7z, WEEROHRE ) ’i’ﬁ%@*”unﬁfﬂm%ﬁ
ESHY, FKIEHGHEmOHEE DRI
FHRHGRAEROFEDEML 722 EPERE o
TW5, “PRRSEE TIREF WA EmE, EEE
2% 91977 b > (RFRI4EI103%) C 3 4F ke idin L

. —h, RERGHREMIE, EEED 6307 b~
(iﬁﬁﬂfﬁi510896) T, A4 LML, EBH

15 KR JEE 27 B 4R
bREMbBEREE o7, (BHEREMO

HEHEEOILFRIE, TNENH9%E41% (HI4EE
61%, 39%) LREHAN4E % LR, REHOL
EREHT o7 TO L) ICHHEERTISOILKHFE
HHND. wHEMO M B A ERTIE, P25
WHER A AR D 2 SR1000 + v &7 b EINAEE
ED86W% F (O T W7z, RIZEEWHFI25TT b~
T, SHIKEY, EH FEDD RV WK
B-EGARENT X B 254E D b HSE O 1 B S AR (X
Q2K NrThHY, EWNEERZIES2ICERES T
7o EADEEIN L 72 E e dhH & LT, 139 AT,
X b Thotz, TOLHIHHEFEDFEE

T 2 R AR AT e

T 663-8558 /e I U = it B HT 6 -46
TEL: 0798-45-9879

E-mail: senjuoka@mukogawa-u.acjp



Nutrition Science Research, (2013) 2, 21~27

ML TWa, L2 L s, wHEF3EICIXME
B S TW5D. KT DBEHIZ0% U EAKGT
BB, GEABIZ X o THER L 72Kk A
OFAMREE 2 B L TG EL 52, MAZIIK
O RY) v THRERL CAMTRILSEMELET
S5, GEHGELIETIUE, G OMRKIL
0H LI SEOBHIC L B BRI 2 5.
KT, WHEROMEN EE By LT3R
U SR DRI KA 12 & B E & RO N
)y T OFRE LIS T 5.

2. BB ERAE

KT ORI AW & B8 3 & AR O 7K S5 Bk
5. BIRNOKGHERETIE, SR E % B L
T2REW D RO F T 2 fERALT B, 207
¥, KRS AR A I B A P L A B2 B
LI, KK OTERE - EREAE CRKOMEMIC L 5
LA L AS 2T, MlEE KRy A—Y %%
B, F T, ok oA O R I SR O ¥
DFSE A T, FR1E 2 SR I o ORI % 5
T2V BRSO CHEWAKTIIRE RS
A—=THRZIFETT. LD REREIC LB ERY
TG EATE M OBRAED 1) v THERE LT
RN T 2 RN L EZOND.

3. HEMMERRODFEEE & KEROY A X - Bk
i OB X IR IR DA D & B~ D
TALHRTH L. TD70, HRFHEIZ L) AR
TERK & 102 K S K O B RE L SR £t O i & % )
Wid s ECEERZRFIR S, RS IS KA

23

A X HIERE BT 5 LR RT W 5,

11227 F 4 4SEM (i 28 A 8 = A 77
SABEE) X o THEIZE L2 v Tk 7 < A X OHHE
Mile %R L7z, 2 OSEMBIZ% Tl F &R 5 A5
JAEOFMETH ) B 5 EMAVKOAIEL 72
W Thb, Lo TROVEGAIKKEROIRE
R 1 D7 7 A FSEMBi%#E 51X Sanchez 5 D
KA B ERME00 & R Rk O SRS AL 0 oK ek R TR
o L7z, BN OkES fiid 2 RS R TR
B3N b07T, 3WITWIZiE—3E 5-15 u miERE
DN EETREZER L Twb EEZ LN, L
HIEYFER T O LA, KR OEEIZ100 u
mEHE L TVED, M1IIRT L H12, HEEIFT-
7oHEY)  TOBLETIEN S um, HFEY Y AFT
G umE LR VIERILD SN o7z, 2D
AR E P OBEEOEREEICL 200 L H#
ESND. L7 I I CE o0, B
PR A1) THEASRE S AE B BIER L T B T REME DS
VLRI L O SRS TR AR A R
—THhY, KRS CEET L LEEL TV DD
T, )y T LY <A FOKM EEOE KL
B EOEECREISKERNT 2L EZHN5.

4. K& EMIRIGE

S oRIRE O R AR EE & BRI EE D ZLIE R 2 12
AR LIS, EUE NIRRT IS TR O
DRI A 7% ) EN 7z,

Hanz S 2 &, Bl NEROK D51 EH)
(AR 2 B IRAYHE S 2 B DI EE N I X H 2 2 2
FTHY, -1THh56-5CHRIKERAERT & F

KiESRIREE 7714 ASEMEIER  5001%
B: &#vx¥



24

KOV IR O ET HIEETFTTHL. 2D
mﬁﬁ%wﬁméhﬁfh L OKKS SO R 2 #)
BT 2 2AFRETH DY, RIS % B S 27
V728 O ZGH RS T304 DL T KK 2 B

WS 5T EDNEREING.

3R L), -1TH5-5T T ToRAK
K R CEE T 5 &, Rl 5 L9 1K
O EDET 5N,

M 4 TR & B FE S I &0 3 L2
DORBAIBOME LA DR A IR LTz, AR
AEE (-1 ~-5T) %i@iEd 2 KAl G H T

20
10 -
= 0 ' ' ! !
ST \ S ER
B -20 — s
T -3 ;
. ] i e
_50 1 | | | | I
o 10 20 30 40 20 &0
BE ()
2. SFAREOENGE EHAFHREDEIL
a0
20
—_ 10 \
- LN
. \ }ﬁiiﬁ%
10 T
-2 \
1 “auna
-4
0 1 2 3 4 5 B
= A
3. RAKERERT (-1C~-57T)
&
c
] 10 20 30 40 50
4. BREHDEVNICS ZENERSAFANEO
BEZEL

SHEEOMEEE FY) v T

I35 RT LT, ARG TIINIG S TH - 72,
BN SR IRFEIZ DWW T 7 9 4 FSEMIC L - T
B L2M5%2 M5 EM6 IR L2 B 5 bk
KRR CTH 5720, MBEPIZARK L 720Kk
MIITH D Z ENFEDOEND.

M 0 45 O & 0 45 O C U A RO o A i 7 2
T AN E 572K B 72DT, TDOLD) Rl
S OENDHAEAIRNZ G2 2B EZKT IR L
72 DSBS X9 1TSS FE I SR C LA
JaN OIKAS BRI S, — 5 ~10 u mAEEE

5. 754 FSEMIC & 2 a2 Mmoo
= 10013

6. 7741 74SEMIC L ZHEMRFIEIRTE DERES
20015

7. E%Fﬂ/wlitﬁ%/nlﬁﬂuthDg??#’ﬂﬂﬂﬂmliﬁn
REEDLEE:  (1,0001%)
A, BWThHHRREJILDRETHS.



Nutrition Science Research, (2013) 2, 21~27

. 5.0 b g_
1y 100 T

w d % f%
P

BHEE SEmE BEESE
8. AEREFHAHNZA AL DFEE—FREIFD R
oy TBICEZBDHE
fEI1X 39 +SD (n=10) ab,cld 2 = Lk
ECTHEEZ®RT (p<005)

15

10

al}

SR T

M\

7/ .
BRI E SESE ETEsE
X10. SEEED F 27 DFRE—BREED R

Jy TBICER ZFE
513 F35ME +SD (n=10) abld% & Hilith
ECHREATTT (p<0.05)

0

DOBUNR KGR T I o 7275, BEEHETIERE K
SR L 72 7 OB SHIE SN TW B 2 e s

92
A
X

WARZE TR X 2 WS RS T TR AR i
TSy 26 I ] 0D T 20 S ALK i & B M LTl
PP E 2 IR L 720 T, W I B R L i KoK
e AE BT 2 BT A N EE LG HE M THhH I L
S TH B,

5. BRED K v TEDLH
WD 5 A 3> - RO NT T A - RO

25
o c
I} 30 b yT
“* I ]
T— =
¥ 57 / /
. % %
JE = e
RESE SFEME BEARE
9. AEREEDPNT YA DFEE—FRFEFDO R v
TEBILERDFE
fEIZFEMHE +£SD (n=10) ab,cldZ EILEHR
ECHREAZRT (p<0.05)
F 27 NIZOWT, IEEEE, 20UsE, W E

%ﬁ%@FUVT%%K?Lt FAar ey
AD Ry TR, RS TR G <Ao<
WEEGH (M8, 9) &b, BREGHE, S0HEH,
WHEGHOMICAEEEZZR L. LaL, ¥27)
DRy TR, B S < S = (X
10) &% b, MﬁﬁﬁTiFU77Eiﬁﬁ_ﬁT
L7zA%, Al & @EmHOMICITAEER
SNhol, TOX) RIS aihé
Wi CORBEEZ LD,

6. AERAEDEWNCL S MIAAKERY 1 XTLEE

WEEHOYT A a2 - FEFEHONT A - RFEHEO
F 27 ) 12D T HUAE RE O A KRS S A2 K RE %
7 7 4 FSEM#EI%CTXI11, 12, 1312/R L7z &l
IR OB KA S D TZIR R K & S 3 - R 75 D
FRWEICL o TREE 2T 5720, BEOMEIC
Lo THHEMEDS R 2 ERIBENDL. WTNLOE
3 b BRI SISO W H G HTHGHE 72 ks
fE R L7272, BE TSI )l E
L, #@EHHE TR SHIE 2 2 7% D153 %
ZEDNHS IR 5T,

42y BRE&EFELE F/2r 2FSF00E Y420 @EEEE 00
H11. AREMGF S 3 DMBERKIERERICS A 3 HE



26

SHEFEOMEEE FY) v T

oDk BEENEERE00ME o 2 b 2R 00

NG R AR b00E

B12. BREEDPNT YA OHMBRKERERICS A 5 TE

2yl BELSHSIME 29l 3
F13. AREHN* 17 ) OMERKBRERICS 2 DB

L7ehSo T, WEHEEAEVIZE, BEOMIEAN
KAEESE L, AR L 72kEE SIS & % R A3 ok
Bo Ry TEEHEINSEZEEZ 515 (1K8,9,
10). F7z, @EEHHETHBIE SN/ HOBEI
AL X KGR OBENER EHEE I NS

15)

. &b

5 H o BE ASHIIE P D KGR S A IR BB I 52 2 % 5

e RN B AR BT % g B IR R DS AV 1T &K
%@&E%Mﬂﬁ%tw5%%#w%ﬂt.%%
AT 12 E, MIBEICE 2 2 5EDE L
RO K1) v TR L7z G oMok
i OTLIRR R & SIS & 15 i OfEEH
RMEIC L o TR RSN, TR0
L o THBGEES R D EE 2 o7, WG
DK R DOTLIRIC G- 2 2 % imTah b,
SRR TH L. AR TN O 5
WEEZ o 7278, G BRER ISR M AN Lo oS 3
5OT, MM & PSR & ORI
THMFITRERETH 5.

>

ENE S00fF *avpl ERAWS00E

ZE Xk

1) BINE= - EWOH BT 2 2:6ETsE, R4
Teegsik, 65, 1-7, 2012,

2) AR, BEAVES, UAEED SRS A b LA LAY,
iR A T 54558, 55, 29-36, 20009.

3) IHHBZE, HHETEE, EILEEs  RER S A
Mg O HE 2 E), MRAEY T4k 1 45, 7-13,
1999.

4) Yamada, T, Kuroda, K, Jitsuyama, Y et al. : Roles of
the plasma membrane and the cell wall in the re-
sponses of plant cells to freezing. Planta, 215, 770~
778, 2002.

5) bAM#A A, Sreponkus, PL. : HE¥ M H % & e g
DHFERIK TN BT 22 m - MR D ZEH
R, RIAE Y TaeaxEs, 45, 36-38, 1999.

6) DATRRAE, SRS R O SRAS T I RIS BT

ZANENEEEE O, iR TYaes 47,
49-50, 2001.

7) AEERTE - AML OB IZ X B
el A, 18, 78-87, 1980.

8) LEFIRIE, WK, MHEFRITIIA @ mOHAIC &
N R & 5 KA IR O 2 = i T, AR T
SFANER, 48, 115-118, 2002.

9 ) Lopez-Sanchez P, Schumm S, Pudney PDA et al. :

Carotene location in processed food samples mea-

FEE & REORME, 1t



Nutrition Science Research, (2013) 2, 21~27

sured by Cryo In-SEM Raman. Analyst, 136, 3691-
3657, 2011

10) Van Dongen, JT, Ammerlaan, AMH, Woutwerlood,
M et al. : Structure of the Developing Pea Seed Coat
and the Post-phloem Transport Pathway of Nutri-
ents, Amnals of Botany, 91, 729-737, 2003.

1) FigR A AW - B5 LS, A TEaEs,
55, 23-27, 2009.

12) FEiFRA @ i ERICB 2K SIKER#E 20

27

ISH, R L2458, 44, 43-50, 1998,

13) WITE =, deIEdE, AFIRENE 2 - BEEom
AFHAT O BI%E, dbiE L A Tifge £ > & —
.3, 59-63, 1998.

14) EHEN © AMERE BT 5K S mAT - §
e ZDREMIMTAOISH, HAREMES T2485E,
42, 210-210, 1995.

15) 7SI SRS S 7 A LR P D B R ) T A
ALiEE, RiRAE 1224558, 52, 145-149, 2006.



1.

29
[REBZME] BHRRE

[REFEEAR] ICDOWT

[ %2 F21F%8 (The Mukogawa Journal of Nutrition Science Research; MJNSR) | (DLF, AgE) 1%, &%
BHAWIGEAT D353 % [WIZEATACE ] 12354 AR MEREC, RIS RIEROFER AT 200,
JEFIHRS, il - OB % 1) 5.

2. BIgER

PER 2 I x, FRSOSEEZIE, FAL L CREOHARRFERAICHL 2, HEEEANRO A
A S DR L ZTAND.

3.

RO

WEORR, WETTEINE > T LOWE R EROME, BIE, HIbRZ &2REL, HZIEMT 5.

4. RRROMK
1) AR

(1)

(3)

B1AN—TUHIEERE L, B, EFE OERERE, B - coftoR PR L, FEBSCFELUND T
=7 %4 M, Key Words (5 HDIN), FEHEEBOKLY L ZORTE, #i&EMLE DML, K4, B,
FAX, E-mail7 FL 2% il#kd 5.

82—V HDPIEEIE, TREOIEICES]T 5.

AR (A0FDINOZEE, 5, ik &R E%, #HEE Suib)

FMEFE1IR—TVELT, RER—TVETHLFTZLAT S,

# N EZ 5 D), M, MoFERIZN IR T35 8

Bz Hhzy, AFHEEEVPHERL L ERARHEE R T L

2) JEARVER EOTEE

(1)
(2)

FERIEEAIE LT 3EMER L, k=P DO EFEICHEVCD-RO T T T 5 2 &
CEBEEIZEOF TN TELMMLLOL L, Filla T A00R(77mm), £ 7213545 2 7 A0F (165mm)
IZEDbELRSSIIT 5. MAGHEORIE, HUEE (222mm x 165mm) % # 2 2 WHHH (XFH
EZRTAH) TELOT, AMVHORMKTRET S, P XFOHN A XIZOWTIEHFITY v 77584 » b
118k &3 5.

RIIOWTE, KREEH—T 5720, 7—F (7L d]) ITERL, 70y ¥—7 1 X7 I25ERK
IR 7 ANVICTHRAFT A2 &

THROFEHEIIFHNEE L, KEIC—HL R FEF2MIT5 2 L.

XHFES 1), 1) 2), 1)-3) —%EFREL, RXPICHFFTRET L L. FEN4 A oL
&, 3H/ERHL, K% [~3h] [~etal)] 752 L.

AT T 25 A121E, KO b DIZHAREFZXNEHFEH S © HAREZMERSE, SEOS 0l
Index Medicus FT#D & DIZHE .

SN = A

EEMOBAIIARTL, HFEE D IImm, cm, ml, dl, |, pg, ng, ug mg g kg &% HW A,



30

3) SCHRRCHB)

(1) #FEEK, DB, ILAZFEII2 - IS EEE OMini Nutritional Assessment (MNA) & Ifii
TIVT I MEDOBEMRIZEIT ZBMIOEE. HARREREFSMERE14 © 317-324, 2011

(2) Tanaka M, Yoshida T, Bin W, et al. FTO, abdominal adiposity, fasting hyperglycemia associated with
elevated HbAlc in Japanese middle-aged women. ] Atheroscler Thromb. 19 : 633-642, 2012.

(3) WREHESIID  FHEOEHVE Y — X, GIE - #RFE—EGEEER— GRERY, i
], BREIR, W) AT Ve —f, WH 2009, pp.36-39

(4) Liberman, U. A. Marx, S. J.: Vitamin D-dependent rickets. In: Primer on the metabolic bone diseases
and disorders of mineral metabolism 4th ed (ed. by Favus, M. J.). Lippincott, Philadelphia, 1999,
pp.323-328

5. 1BE#

FHHEHIFE R & 5 2 2%, ) EDI0E L EOE#EIZOWTIREINT 256805 5. 77 —HIRSE, FF
B b0k, EEPLETHS.

6. EfFiE

AR SN oF e, RENLTRFARE TS, 72720, BEER NI Z i LICH
HEAZENTEL, T2, S CERENLFRFVRT FPVICHERL, A7 -2y b 2RBULTAMENS
LDET 5.

7. BRREER (FR3IFET—2%& An=CDO-REDGHFEFRERFFTBH &)

1) Y7 MzonT
(1) Mac% 9~
V7 MIvv7I4 b MSU—FEZMHTLIE.
ZFOMUZY 7 M BT LA T XA MNERTRET L2 L.
LFITHIHELILAR A ~ P THR—F 52 &.
(2) Windows% fii 9 Ji~
AT, 7F A MR TRET A2 L.
LEIEMSPHEA £ 7213 Century 11K 4 >~ P TH—F 52 &,
FLERMEARIZ, Mac, Windowsé& HCD-R=fiH T4 2 &,
2) XTAIHIREE LR EOUATEH T ORI ¥ — v #HH L, oM, fHiFTCANTLI L.
3) MxxofmEsE L)1 ] 1235,
4) B, BTN, A=A HEOETEMAT (EXAT) §52 L.
Ar< (), EUVAFR (), aor (1) d&EHTT. 220, (L), (), (1) OHIICAR=ZZ
AT\,
5) HAZICHEIPR S D L6121, HEALLEEL L ORI PEMANR—-ZA % ANB W &,
6) FEMOBFIE, 77 ANVDOREICTEDTANTSLI L.
7) ATAFEOHTIIZONWT
(1) FERIILITEERIICEZ, AVHOFKICT — N7 at vy —CTHITT 5.
(2) JFER 1 HEoFEIE, 1174030 X AT CLFORE SIZIARS » bA2EH, ETFEAO~—Y Y (FH)



31

(I30mmAEERIT 5. FE 1 HEL, HEZZHTET 5.

8. RFBD&EFE

T663-8558 Ve it BT 6-46
B REERFEREIERT SRR ARG R E R & (KK MREEMN)

TEL FAX : 0798-45-9922
“FHe254 3 AR H



m R &K FE B

TRLER LR [RFEREENIZE] ICERWA LE T, KESCE, MEEIC T TIIBIRD A\ ik
FHETIERWT e, HEREHIIRLOWEIIOWTELEZALTWAZ L, BLUERKS
N7 ERROEHEIIRE LT RFIFET A 2 L, E5Im I L RE) R b
DIZHERL, A%y M@ LTARMTLILICAEN/LET

8
5

FamGEH ¢
wal / BE /O EREYE / NYv s R/ EH- Fofl

S

~
[

EEHEOHEZXLZYR L TLZ3 v, HBHEAETY. &b, XFZOGPESZEINLW
Brand, Iz E@EEML, EROFELEZZITTLZE .

FIHEEEY ( £ A H)

M HEEH B ( £ A H)
KEBEYD ( £ A H)
LEEHE2Y ( £ A H)
LHEEY ( £ A H)
BB EY ( £ A H)
KEEEY ( £ A H)
KEEEY ( £ A H)
HEHEY ( £ A H)
HEEEY ( £ A H)

REFEZDREREOYE, MXBEEEOHEOEL Z T TEF I W,



RAERHFITE
(P B 254 )

B RAFE SRR ZE T
FAZEN R F B
T663-8558  JLE IV = i it B MT 6 74675
0798-47-1212 (ft3)
R 264F 3 H
KA IR R




