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B, RS SITEIE, FFAUREE N REERO L LT, B R HEEg R,

HbLSITHEARBE - RERMBS R EORBRMFAEEE TN TON LEMEEZRMALTWVWD O
T, ZZITHEE LT,

4 Koo |EAE|E B E| s K H 5 roooOofE| B
(%) (%) (%) (%) (%) (%) 100g H
T—V—T7 bEHKy 2.0 0.4 0.1 71.5 24.1 1.4 | 10g %47=Y e R R
b N=—LELC WEAEMET % 2 B Y
R, SRR R T V7 v 2.2¢g
—YKK)
T—Y—x7 E XK 2.4 0.7 0.4 72.3 22.8 1.8 | 10g %47=V FrE R &
vh 2D&LE WA LET % 2 b
(HH, ROFEERT U 22¢g
L7 —YKK)
UCCa—be—3Inz 2.0 3.0 Tr 84.9 2.9 7.2 | 40g %7= 1 MR E P R
AR, 2—v—v—L HEA Y 8 5.9¢
EBINEEK K)
UcCcCaar7INng A 2.1 6.1 4.1 70.5 7.9 8.8 | 40g H7- Y R E R A A A
(K, 2—v—v—LE FLEA Y I8 6.3g
EEK K)
IFhTR B4 3K FEE R & b
(T#E, KK#H7 L 2060 O
>7)
FHEERE 1ot 60.8 16.3 9.2 4.6 7.2 1.9 | EZ I K FEE LR A
R (F#E, KK~ 1950 O
L)
UALF U ks Fo X 96.4 Tr Tr 3.6 | gy Tr | 16g%47Y MR E P R i
G, v—F—- 5 CPP-ACP 170 mg
R— |} KK)
IS HEHAEYET 2 2 N Y| R E R A
(K¥, ws=h - 2 ~1.5¢g
—ZHR ~Y 7 KK)
1 =2400 T v S 83.9 0 Tr 15.7 0.2 0.2 | $LEAY 2k FeE R &
(HF#H. K& KK) 2250mg
AU 2400 FrHE v 84.6 0.1 Tr 14.9 0.2 0.2 | HLEAY hk FEE LR A

~ (R KFfdh KK)

2200mg




102 ESRvA (e RS N S ey % 50 5 (2001)
i 4 KOS EBEE|R M| E | BWHEE | X S 97 Hr & i =
(%) (%) (%) (%) (%) (%) 100 g H

FV 22400 FL—7 85.3 0.1 Tr 14.2 0.2 0.2 | JLEA Y IHF R A
(HH. K& KK) 2180mg
FV A2 H—39 1.7 0 0 98. 2 0.1 0| 777 NAY IHE | FrEReH AN
(KR, KKI#30) 36.5g
o R Lo 72.0 8.8 0 9.8 0.4 9.0 | 7 MV 7.4 3.09¢ KT R YU 7 A
Db (I, I U pE A JY 7L 508 me
g R A Hsk 4.73¢g
Fya—<UREEL x 77.8 8.2 0 7.7 0.7 5.6 | 7 MY UL 204g KT R U 7 A
) DEEIRE 5% (T S YA 117 mg
¥va—<rKK) sk 2.67g
<Xy BEHIL XD 69. 6 7.7 0.1 12.4 1.2 9.0 | 7~V 74 3.33g iSRS
P @I FAEEKK) J U WA 248 mg

HWH#E 4.59g
B L x o0 73.9 8.0 0 8.7 0.7 8.7 | F RV LS 14g BT R U 7 AB
GO, JEERKK) H U v A 455 mg

Y3 4.59¢
T—a—7 BHELx 75. 1 7.9 Tr 8.4 0 8.6 | 7V LA 3.36g KT R U 7 AR
5 W dhffE, AHRHEEHHKK) #5250 mg

W 4.9¢
HEOWF (R, KK k7 A 0.1 0.1 Tr 2.2 | e | 97,6 | TPUTVLI196g ST R U @A
TR L= 51U 7 A 27600 mg

% 52.7g
v WEHLrHID 78. 1 5.6 0 7.2 0.2 8.9 | 7 rV L 321g sl NN 3
(Zh%, KK HHEEE 71U 72 354mg
JE) HsE 4.64g
RTF RRA—T (KK, 3.0 52.7 Tr 27.2 0.8 16.0 |1 48 34g %720 | KeE i Ha i
AAY T A FKK) Mo Bflid Y T

F F@LKPNM & L

) 2.9mg
FSHY "NDT 7 A IN— 38.9 0.3 0.1 22.9 37.6 0.2 |#me70O Ehe U —a
¥ s AbaRY—
(R, 7 FYKK)
T NDT 7 A N— 39.4 0.2 0.1 22.7 37.5 0.1 |#&Ee70O BAhue U —£afh
Ty TN—_RY—
(R, 7 FYKK)
A Y—dy hGEE | 269 0.2 Tr | 63.6 9.2 0.1 | #1460 o) —
eV P A A
KK)
NI F=y b Ty #1191 O K m Y —
b G, S K K)
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i 4 Ko | EAEI|ER OB E| &K K S 97 Hr & i =
(%) (%) (%) (%) (%) (%) 100 g H
A A~~~ f 3.7 21.9 5.2 60.0 2.2 7.0 | A& 3740, EAY | HEm - Z3mHA
G, BRALEKK) 20.0g. JEE 5. 1g.
BEE 60.3g, ML
7 2 1570 mg, B4 2
v A 450010, B %
32 D 720IU, BX
B 1.95 mg, E
I B 2.25me,
FAT 17, 7T me
V7 MA—F 2.9 11.5 25.0 58.2 | gHiwd 2.4 | =X —5040 | | 912 FHFREAL
Rt AN /S F 3§74 EAE 1l.1g, ¥
F CRAE, PHARL¥EKK) I VA 195010, B X
IvD 39010, B X
SVE 16.4 mg, v
%32 CT6me, B X
I VBt 0.41 me,
EZ%IB 1.0mgt
2B 0.4mg A
IVBe 2,70, FA
Ty 7.2 mg. Y
J—)VER 4. Tg, HIV
A 393 me, U
213 mg, ¥/ (KT
2 46 mg, £k 8 mg,
F F VU A 155 me,
H V75 510 mg, HE
7% 318 mg
NA—20 FTRUTL2Ame, | (g5 kU A
G, AkILEKK) #U ¥7 A 527 mg
W3 0. 3g
Sugar Non A New 77 26.8 0.2 Tr 62.9 10.0 0.1 | B 146 O i A=
AT 7 A N— (Em, K
FRIEK K)
5 R 79.8 1.4 3.6 10. 2 3.8 1.2 | B& 2x10 *N/m PL | msss &,
BT 78 T 181508 %7-9 (L=<« 2h
(BEFS, EHFKK) RUE 12000 WA RS
2.0g, E'E 6.0g, HE
H 15. 0g
B SR 83.8 0.9 1.2 9.7 3.9 0.5 | BEX 3X10 *N/me LA | s F A
WD b N EIAL FO1®R150g H720 | (2Lo< » 2A
HEE, AFTKK) B 900 O, EAE | FTHEEE AR
1.4g, I8 1.8g. H¥
% 14. 0g
iR 83.2 1.8 2.1 8.1 4.1 0.7 | B & 3X10 *N/m LA | sl e
IR F 11508 47-0 | (FL®< - 24
(BEE. A TFTKK) G 90 O, EAHE | FIREEE AR

2.8g. JIFH 3.0g. ¥
% 12.0g




104 [ SR - AW T SR RS % 50 5 (2001)
i 4 KOS EBEE|R M| E | BWHEE | X S 97 Hr & i =
(%) (%) (%) (%) (%) (%) 100 g H
NGB 79.6 1.4 3.5 10. 4 4.1 1.0 | B& 3x10 N/m Lk | i A A
EEEDHY) T 1®&160g472Y | (ELe< - ZA
(BHE. A TTKK) BV 120 O, A | FHREES AN
2.2g. JIEE 6.0g. BE
B 15. 0g
NG 82.7 2.1 2.7 8.4 3.4 0.7 | B& 3X10 N/m Lk | il
VT g — T 1 & 150g %70 (FL®<L - 2A
(HE., ATFKK) Bt 90 O, HAHE | FPHWEEE AR
3.2g. IB'E 4.0g. FE
% 13.0g
Z1E 55 77.8 2.2 4.1 10.5 4.1 1.3 | & 3X10 ‘N/mBL | SEg e
TG ORI D A HT To1&150g %720 | (2Lo< - 2 A
(BB, E+FTKK) B 120 O, A | FIREEE AR
3.2g, 5E 6.0g, bE
# 15. 0g
NGB 80.4 L5 4.2 8.7 4.2 LO | B& 6x10 N/m Bl | ilh AR
KIBDEW T 1&150g%720 | (FLo< - 2A
#E. B +FKK) B 120 O, EHE | THREESE AN
2.2¢, E'E 6.0g, FE
H 13.0g
FIEE R 82.4 1.2 1.3 10.6 3.9 0.6 | m& 2x10 ‘N/mbl | mpEmes
RO HEED A DT T 1&150g%47-0 | (ZL%< - ZA
BEE, AFFKK) i 00 O, RAHE | FREEE AR
1.9g, JlE'H 2. 0g, &
% 16. 0g
Ty AN—EY — (% 83.8 0.1 Tr 12.7 3.2 0.2 | 190g X472 Y Wikl | e R aE H A 5
., KKKy 1 a—KRL— (RVFFA ba—
vay) ) 8.2g
Iags A e ARy 3.3 84.8 4.6 3.6 3.7 | BAE 81.7g. F b | @A EEMN,
U R, KK=2—9 U 3 U7 850 mg, AV
T v R) 74 150 mg, TR T
A A2 a7 100
AUARTaT A 4.7 81.3 4.5 1.4 2.3 5.8 | BAHE 8l.1g. 7k | @< EE
2B HE— R (FE. K VoL T2l mg, BV
KZKU{X) '7.& 299 me. 7DEJ7‘
A A2 =aT 100
RN =T oA 55. 1 12.9 24.5 4.9 0.4 2.3 | 7uvary G- | TVATVRESR
— (KK, AANLKK) BT, ex I | b
ABIU, ¥ IV D
181U, E# 2 2-C0.3
mg, EZ I B10.48
mg, X I B0.18
mg, FA T 2.8
mg, £ 1 mg, B/
7 2 6 mg
R YifhEk Glot, A | 96.0 Tr Tr 0.8 3.2 Tr | RHE 100g M7= | FRECREE

SALIEREAL)

LA % 2 R Y
> 3.7g
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L & K | EAE|IE
ZH R B | B g | i | I 4y ™
R e Bl Ol Bt R Ol I
e %o) 100 g
NEFE v | 1 Iy 285 OO, | iR 73 22
(f5. KK v/ 20 EAT 19, 6g, MHH ﬁéﬂé\bﬁpﬁ%ﬂa
2) 11. 4g. BEE 26.0g "
HE g
BTAE Y k 1 |5y 314 O, | BEIRIFEFIRA
(R, KKZ v 7 27U B 16.8¢, JEH | MADE R
») 13.4g, HHE 31.5g
e Rk
S ORTE Y vk %@Egﬂ% 203 O, | ¥R TR
(HE. KKT v 72U 19.5¢, MRH | #1E H
) 7 7.9g. BEHE 36.0g FOERME
L .
%%Izi]@ii%:'ky]\ ;:IEJJ%&E 311 |:J\ %Rﬁﬁéﬁ;@ﬁﬁ
(HA, KKTy 727 HEH 26,62, NEH | n o g
> 11.3g, HFET25.8¢ | R
Rk
VRSN LGy 272 O, | BEIR R i B
(5. KKTv 7 AU BAH 212, IRH | fAADERS
) 8.3g, BFH 28.2g - o
g
KA & KIREE v b L ISR 300 O, | BESR I feii B
(H5. KKTv /20 BAH 27 1g, IEH | fAADERS
o) 14.0g, H¥ET 16. 4g "
fit B i
PP EDL 1 ESEGE 320 O, | BRI RAHELA
At > b B 19.8¢, 8 | MEDERM
(AR, KKZv /7 AU 13.5g, Fi'H 29.9¢
)
FRETE Y« R 1 EIsyEGE: 293 O, | FEIRIP AR RLA
(i, KKTv 7 2D EAHE 18.8s, IRH | MiADE AL
o) 12. 8¢, WETL 25. 6g o
g
E—7HL—t vk L[Sy 344 O, | BEIRIE R FH A
(HIT, KKZv /2D HAH 19.8¢. IEH | MAA 0
) 13. 5, HFIT 35. Tg HLE DI S
i B i
vFa—ky b L oy R 265 O, | BEIR I R 5T
(7. KKTv” 2D BAT 175, IRH | fHADERGR
) 6.9g. HHH 33.2¢
R AZ CkZ 5 | 9.0 | 10
— . .6 6.0 23.
5.6 4.6 6.2 | FrUDL20g B | BT FUTLARL

L) (B, F3—=a—&
HKK)

Uk 279 mg, HaF
3.2¢g
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% 50 5 (2001)

i 4 KOS EAE|E V| B | &WEE K 5 ol Hr & i =
(%) (%) (%) (%) (%) (%) 100 g

B EELE O 72.2 7.6 0.1 10.3 0.6 9.2 | 7RV DL 3.26g, | KT RY LR
&N, 27 KK) H YA 250 meg, HE

5% 4. 75¢
N E L5 IRERIE 72.7 8.1 0 8.6 1.1 9.5 | F RV WA 3.33g, | KT NY AR
B (TR, Rk 7 b 262 me, S
MKK) #4.57g
WA ZOHEED A D 74.0 8.7 5.7 7.9 1.6 1.5 | 1 sy 207 O, | BEFRIE &85
gy b (LE, KKF EAE 21.0g. FE | siabEa
VAT HLT) 14. 8g, HEE 20. 0g
B~ b (e, KK 79.3 7.4 5.5 5.6 1.1 1.3 | 1 EsysvE 286 O, | BEIRBRFTIRA
F oI AFHAT) EAE 24.8z, IRE | A& DEAM

13.1g, #5H 17. 3¢
RKEAVHE>< Aty 74. 4 8.7 5.4 8.0 1.6 1.8 | 1 EsEE 290 O, | BRI & il /A
k (&, KKF v 27 25 EOE 2122 JBE | abea i,
H LT 14. 1g. HEHE 19. 6g
EORME ¥~ b (& 75.2 10.3 7.8 3.9 1.3 1.8 | 1 mI4y#E: 380 O, | bR Jp A3l i
., KKF v 27 2AFHh A EEHE 26.4g. BBHE | o b
) 24. 4g, HEET 13. 5g
AR=Zy T athLy 71. 4 10. 1 8.0 6.4 2.7 1.8 IUﬁMﬂND 5 R o 3 L P
oy b (&, KKF vy BAY 23.5¢. IBE | & bEa b,
JAF T INT) 18.9g. HHEL 18. 2g
KW D 2 Bt >~ R 79.6 7.5 4.3 5.7 1.2 12 | 1 E4EGE 207 O, | s bR A 30 il
(B, KKF v 27 2 FH EEHE 21.0g. IFHE A DA
LT) 14. 8¢, #HH 20. 0g
Fya—<lEEL x 74.9 8.1 0 7.4 0.7 8.9 | FrUWA 3.22e. | I&EFFY AN
W (TH#H, Fva— S U k255 me, i
YKK) 5% 4. 56g
Loy A FaF 3.3 82.9 3.9 1.4 2.5 6.0 | mHE 82.2¢, F 1 | MEAESEREM
A4y LXa2F5— (K UL 864mg, HY
. KKAKRA 2y s VA 210 e, TET
=) £ A2 100
W7 Ay 7a—s | 87.9 3.5 3.0 4.7 0.1 0.8 | Lactobacillus R T P e FH £ i
/v NLB81 (s, Wik delbrueckii
AEKK) subsp.bulgaricus

2038 ¥ 75 {E{H

Streptococcus

salivarius subsp.

thermophilus.

113 ¥E 820 {&1A
e FL—or3 87.2 3.7 3.1 5.1 0.1 0.8 | 74 kv 7w | B A

— 7k
¥KK)

GRAC, ARk

Lo H A
B B536 260 {&{#
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W A& KOS EBEE|R M| E | BWHEE | X S W E| W B
(%) (%) (%) (%) (%) (%) 100 g

H¥ALDP 97.9 0.6 Tr 1.2 | e 0.2 | 200g%47=0 H¥ A1 | B meh
GRAL, SHHTKK) FFH_7F b 102

mg
~LEEEL X ) E 75. 4 8.3 Tr 6.8 0.3 9.2 | FrU DA 3.32g. | &S RY T AL
i, =i TH¥EKK) HU A 320 me, HE

#5.0g
Ty R 7R — 66. 1 0.3 Tr 28.0 0.9 2.7 | FRU A8 ne, | KT RY T AL
A (I, F=2—E—KK) H V7L 294 mg, M

#1.3g
KEROBIHL £ 5 74.3 7.9 0 8.5 0.3 9.0 | FrV WA 3.33g, [ EF R T AR
(B, KKKHR) HU A 203 me, M

% 4. 6g
HBKEFEITAINTI1EL 2.5 12.4 26. 2 56.6 0 2.3 | =xax—so7 O, | 22 AR
<A (R, HmAILEK EHE 11.55, v X
K) I A1800IU, B4

U D354IU, B4 3

VE13.41U0, 4 3

> Ch7mg, ¥ I

BlO.48mg, B X 3 v

B20.81mg, X I

Bs0.28 mg, ¥ I

B 2.3 0, 747

> 6.8mg, U/ —

iz 3. 1g, N7 A

330 mg, Y > 186 mg,

~ 73T A 37 me.

#Tmg, T FU DA

142 me, # U ™7 A 529

mg. 3% 328 mg
FHhbSvE YT (K 82. 8 0 Tr 17.2 | BtE§ Tr | 1 {8 (10g 1) ol oy —f
%, 7 ¥YKK) 20 O
AV ¥y T 44— 0K 2.2 0 1.4 96. 5 0 0| 7352 rav o8 | B
. ARIEKK) 59g
WCARABIESWDDFE | 79,0 3.7 0 12.7 0.3 4.3 | FrU DA 157, | IEF R AR
BE 2 % R, KK AU YA 131 me, H
) 2. l4g
WEAEGCL Ut — 100ml %7= 0 HEEAL | FRE AR EE AR
A= ARIEKK) PEFER b v

9.6g
DT ~w—r g — 83.0 3.1 3.7 9.3 0.2 0.7 | 100ml %47-v e T R £
IV GEE. BEILEYK Bifidobacterium
K) lactis FK120 109 fi&

fELL
o7~ —r 39— 81.9 3.5 3.6 10.0 0.2 0.8 | 100ml %47=v FEE AR A R

THh (EE., WEBHLE
KK)

Bifidobacterium
lactis FK120 84 &
fELL
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i 4 Ko | EAEI|ER OB E| &K K S 5 Hr & i =
(%) (%) (%) (%) (%) (%) 100 g
IV TTIHR 19.7 7.9 23.6 46. 8 1.3 0.8 | HLEAY I 4.8 | HrE R A,
(BH, KK=E)
KEPBIEoTmA—T 4.0 58.2 1.2 24.2 3.2 9.2 1 & 15g W70 KT | e i A i
(R 2 —Ik) MIELSE T, 28
CRA, IR REKK)
KEDLOEo T2 —T 5.7 61.8 1.6 20.9 3.3 6.7 4% 15g dff nRE | FEEREEH A
(2= B E—ak) /u;’r< 6.9g
CRA, IBRREKK)
N =AY Ty 3.3 3.8 1.2 72.9 16.8 2.0 | 1 &% 35g M7=0 4 | B e A
A= YT 3 SRNEN AP
AA— K (KK, BHAR BWEHE 4. 8g
MK K)
N~V —T A Y Ty 3.8 5.0 1.2 70.6 17.0 2.4 |1 &% 35g Y0¥ | FREREEARM
A NR= VTN S AV U AL HRD
— Y (K&K, HIERMK BWEHE 4. 8g
K)
ALVAy hARI =V 6.5 8.4 9.0 46.2 17.5 12.0 | 145y 21g 47=v HEE P &
(K. KKAAZY) &5 FALT L
F RV A 3.8
WEDOHEANDIT—1 A 6.5 8.4 9.0 46. 2 17.8 12.0 | 14821g%47-0 FEEREH &5
—7 (AW, KK/ =t IS FALT VX R
77 —X) F KU WA 3. 8g
FHTHOL o= DTed — 85.5 3.7 2.6 5.7 2.2 0.3 | 1 4 200ml éﬂi@k A P
4k (KRR, RBMK 7 AE < BT 6. 5g
K)
SYUIHEL L O 74.2 8.0 0.1 9.0 0.2 8.6 | FrU UL 2.87g, | EFFY T LES
(P, wEEIMKK) BV 7L 470 mg, MR
# 4. 8¢g
S X TIWEL L O D 73.4 7.9 Tr 8.9 0.8 9.0 | FrU WA 3.21g. | I&FFY T AEH
(KF MY 7 &) G, 71V A 225 me, M
Fa2—bE—KK) 5 4. 65g
HEY~*ULxrH 80. 4 6.0 0 5.1 | Buted 85 | FRrRUDA 3.13g. | {&F MU T AR
(BkH, PNEBEGEKK) H1 Y A 158 me, M
% 4. 66g
WY OEOIE LY | 80.6 7.8 4.7 4.1 1.6 L1 | 1 Esysdt 282 O, | s pRyp & 35 A
R (i, KKF v 27 25 AT 23. 2. IR | snapa it
BT 15. 2g, #HH 13.0g
BWOHEHANTE Y 81.3 6.9 3.9 4.4 2.0 1.2 | L IaloysE 312 O, | i fR s £ 3 i
k (REE, KKF v 27 2T BHE 23.7¢. IFH | papeas
HIT) 16.5g, #E 17. 1g
FHRO_EY Y M| g4 7.1 4.0 4.6 1.4 1.4 | 1 ESEGE 287 O, | BEGRSG AR
(e, KK+ v 7 & EAH 23.9¢. RE | siabua

T ALT)

14. 0g, #EHE 16.4g
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i 4 KOS EBEE|R M| E | BWHEE | X S 5 Hr & i =
(%) (%) (%) (%) (%) (%) 100 g

HUROALERYT v b (& TULNGTY G5 | T VAT U BRER
JEL . ARKBEKK) BHES, 2330 | &

Bi0.47Tmg, B I

B20. 41 mg, # 1. 6 mg.

v 7 A 570 mg
HODOAY =7 7— (& TYngy G5 | r o s ks
JE, . KB KK) BT, 20|

Bi0.3lmg, B4 I

B20. 28 mg, &k 1 mg,

F v A 350 mg
TrAN=TTA (K 3.1 0.3 1.2 50.5 44.3 0.7 | 1489.4257-0 77 | i £ 57,
. ANVEAKK) — A L5y 5. Bg
BRI (BT 4 90. 0 1.3 0.1 7.8 0.5 0.3 | 14A160g247-0 KRG | e a5
AATA 7| (Ew, B AV S (AZFA
EAKK) — AT T4 ) —R)

2g
INEFHARIERG O Fe = — 81.6 3.5 0.7 11.5 2.0 0.7 | BEREEWEHE 2. 7g | BrE iRt A
TN [EEREE Wi
AV GExt, /INEHRLE
KK)
VAT v b bR 96.5 Tr 0 3.5 | e Tr | 14%221g M7= C P | FeEAREA R
MU (R, U—F P—ACP
— 52— FKK) Ca & LT40mg
VHLF o b =AL 96.9 Tr Tr 301 | M Tr 10 ¥ 25g %7- 0 C P | FrE PRI
FIVbh (EE, V—F P—ACP
— « 73— FKK) Calt L T33mg
UAAL7 S VAFT 4.0 24.3 2.2 61. 4 4.0 4.0 | VUIRERA KT | FEERMEE] R
Ow s a—b—BGE 7F K (CSPHP)
. WAIREEK K) 16. 0g
VAL aALAFT 1.3 24.9 5.2 54.2 7.7 5.7 | U IRERSAERE~ | FREREA R
oy aaTf (# 7F RK(CSPHP)
. MRREEEKK) 15. 1g
IXEREY — 0.5 0.1 0.9 93.0 4.9 0.5 | 48 54g M7= 0 R | KrE i ma i
(E¥, IR M TEK Hk OB Wil 2. 8g
K)
O EE 85.8 4.5 3.2 2.3 3.6 0.6 | HEWLMET X MY | HeERpe A
(B, 547 AZHFK V4. 2g
K)
Hise4~~ HP IV 2.5 21.3 5.0 64.0 2.3 4.9 | TvAby CRRL | EER. R

7 ORE, HIRALFEKK)

AHE) BitEd, =
TIL¥—386 O, &
HE 19.8g. HEFE
64.0g, fgE 5. 0g,

Bl
T VNG UBRER

=]
[215]
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W A& Ko | EAEI|ER OB E| &K K S M TR - N B R
(%) (%) (%) (%) (%) (%) 100 g
B4 2 2 A32001U0,
B4 I D700I0, v
2B 1.9mg, B
H I B2.0mg, T
ST 12. 4ng, T
L7 A 1L 45g
VIS 85.8 3.1 0.3 9.6 0.3 0.9 | 100ml 720 B. 7 L | s fet A A 5
(HE., KK¥Z /)L A e I Y S
) 830 fifiEl
Y7k 200 (B, K 82. 2 1.2 Tr 16.4 | BHES 0.2 |65ml H7=b L. A | KE e,
K¥Z /L k) FERA=E ¥
380 {1
279 YEFTRAI 79.8 3.8 1.1 14.0 0.5 0.8 | 90g YU7v L. n¥ | KEREHaeh
v 7 A (KR, KK¥7Z A - m AR
LA 120 {51
a7 T M A (R 77.7 3.8 1.0 15. 4 1.3 0.8 |90g M7=0 L. HY | e,
W, KKY 27 /v kA& PEREA=T 2
100 {51
=277 E—F O] 79.7 3.6 1.0 14.5 0.5 0.7 | 90g %7=v0 L. »¥ | FEREHRER
. KKY 27V hAH) S a2k
92 {E A
HITZOWS; G, B 0 0 0 100 0 0 | L—735 v —= | BEmemna
HKK) 2.9g
BHROBAZH &b 3.3 14.0 7.1 33.8 32.2 9.4 |1 14g S0 EEW | i
W (mEE, bR TEK T2 Y~
K) 4.7g
mEORHEH R 3.0 13.9 6.1 32.9 34.6 9.3 |1 & ldg M7= 8 | KrERr A A5
L (EfE, b TEK ks 2 vV
K) 4. 8g
BROBAHLH HA 4.3 15.3 6.6 30. 6 33.0 9.4 |1 & 14g M7= 0 EEN | A5 E (R A
Z (L, M EFTEK s 2 FY o~
K) 4.7g
C O + O P AREE & 74. 8 8.2 0 8.6 0.8 7.6 | FRY DA 272 | EF R TARS
Lxow (s, HAL HY %A 165 mg, ¥
IG RSS2 #3.79g
Ty AINKERE L x 74. 3 7.7 0 8.4 0.7 8.9 | FrVUDA 3.00g. | {EF MY AAR
@ (IUFL, KKF >3 S Y YA 434 ng, ¥
) #4.65
FHIAT T4y b 2.7 13.8 20.8 60.0 | b 2.7 | vy CRoi | SR AR
(Hr, FHIFLEKK) AH) T, 3| ELbERS, T L
BBLOTT 7 b= | A7 VREAN

AR, = RL
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K4y
(%)

& M
(%)

(%)

B WHE
(%)

K 457
(%)

97 Hr &
100 g

HEZ 7 F LA
CRA, IEIL¥EKK)

Pie— e b L x (B,

IEALEKK)

2.2

2.8

14. 4

14.1

20.3

19.9

60. 5

60. 9

i

i

2.6

2.3

¥—482 O, EAHE
12.9g, K47 2.7g,
B4 I 2 A19301U0,
B4 I D3601U, &
23 E18.8mg, B
X3 C67Tmg, B
IV B0.37mg, EH
I B0.78meg, EX
2B 0.48 mg, B4
TUBe 1.7 0O, FA
T 6.61mg, U/
—VEg 3. 3g, I
7 426 mg, Y > 225
mg, V7 32TV L 46
mg, # 8mg, SRV
A 17T mg, BY D
L 584 mg, MR 327
mg

HBEB LRI Z 7 b
— AR

T RILF—482 O,
EHE 13.8g, Koy
2.6g, X% I A
255010, 4% X D
44010, B4 IV E
17.7mg, 4 I C
85 mg, X I B
0.82mg, EX I B
1.23mg, B4 I Bs
0.37mg, B I VBe
5.4 0, 47V
7.64mg, U/ —/LE
4.Tg TV 7 A 415
mg, Y 274 mg, ~
T X A 4.9 me,
#8mg, T RU L
173 mg, 71 U 7 . 545
mg, i3 332 mg

T VAT (BT
AED) T, #H
FERBLOHTT 7 b—
ZfpHEd, =
¥—479 O, EHE
13. 1g, K43 2. 3g,
B I A27901U,
B4 I D4101U, &
#IVE12.4mg, B
#3I.C69mg, BH
IV B0.7Tmeg, B
SV B1.27mg, BX
SV Bs0.35mg, A
VB 5.5 0, 71
T 7.0Tme, U/
—VEg 2. 0g, I
7377 mg, V2217
mg, V7 X7 A 38
mg, # 8mg, SRV
7oA 127 mg .

SLIE FIARALEEL
SEFUBEL i

ST ETIEN
ML PER S, 7L
T UBRER
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K4y
(%)

& M
(%)

A
(%)

B WHE
(%)

K 457
(%)

97 Hr &
100 g

TH e RT—T— )L R
(xR, 7Y efkkK
K)

TOZOHNT T A (K
i, T e SEIKK)

SMA S—26 Ba
by i, 7427 LA
KK)

CxrvArEy—
(KW, KKY=A - =
X . B—)

B 2oL
&N, aE=tt POV
L)

TEIA R~ Rv bRV
— A (KK, BANLK
K)

TAY—7 oA )
— (K¥E., ARERKK)

TNy =7 I—PhFAR
—/b (K, LKAEHK
K)

TN —T N N—
7 (R, AAREHKK)

87.3

2.3

98.9

73.9

0.7

12.3

8.7

Tr

0.1

27.6

Tr

0.3

55.6

0.7

6.4

Bt

0.2

i

0.2

1.6

0.3

2.2

0.2

9.1

H V7 A 490 mg, HE
% 301 mg

PRI AT Ve
6.7g

CP P26.9me

T RL¥F—520 O,
EHYE 11.8g, BX
I U A2090I0, B
I D430I0, B4 X
VE19.5mg, B4
VCT74mg, %IV
Bt 1.00mg, 4% I
Bl.41mg, ¥ I
Bs0.45mg, ¥ I
B.2.00, 147
> b5.6mg, U/ —
g 4. 0g, LT A
348 mg, Y > 264 mg,
~ 7 %I A 43 mg,
$8mg, T RU LA
144 mg, 7'V 7 A 491
mg, i3 358 mg

XX 3X10° N/m LA T
#3000, EHE Og,
JEE 0g. HEFE 0.7g

F hU WA 3.01g.
H1 Y A 460 meg. M
#516¢g

T VLAY (B - FL)
ek, B4 I A
17010, % I D
111U, EX# 2 C0.3
mg, B I Bi0.23
mg, EX I B0.04
mg, FATT 1.2
mg, # 1 mg, A
A 24 mg

T LAY (91
R, 8 4 mg,
T A 173 mg

TGy (- )
M3, 8 4 me,
F1v 7 A 193 mg

T LTy (B #)
R, 8 4 me,
JIv 7 A 188 mg

e rE RO R 5

T PR A 22 i

FLh U TR AL
*ﬁj\

mlE N (2
Lx< « ZATH
BEH £ )

BF U UL

T VAT UEBRER

=]
[a]s]

T VAT VEBRER

=]
[a]s]

T LIV U RER

=}
[a]8]

TVUVNT URER

=]
HA
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i 4 Ko | EAEI|ER OB E| &K K S o Mt i i =z
(%) (%) (%) (%) (%) (%) 100 g H
TN =7 I=nv TV Y BRF) | T VAT UERRER
N (KRB R BHEET, #kdmg, | A
KK) BT I 185 me
FT—hrFA4 R R 0.1 0 Tr 0 | M| 99.9 | FRYU YA 19.5g, | FU v ARG
GRET. K K5 R0 7) HY v L 215, M
% 53. 5¢
BIEL X 2w (L X 71.5 7.8 Tr 11.6 0 9.1 | FrUDA 3228, | EFPY T AR
WEAE i EE T W LS 7V @ A 450 mg, M
% 4.80g
Uy x 7 WHERE (& 52.5 11.2 6.4 18.7 4.7 6.5 | TRV DA 209 |{ES)RYUTAA
F R TL) CER, F= YA 337 me, M
—P—KK) #3.33g
WL x50 (5| 74.4 8.0 0 8.0 0.7 8.9 | FrUwa 3.08g. | EFRU LA
. XAEDEEWKK) 700 L 488 me, i
% 4. 64g
LESS ATy b 0.7 0.7 Tr| 97.5 0.7 0.4 |1.5gMmvagos | Kyl —£&d
(HR, ZHEBEKK) O
B L L 56 (@i K| g7 3 7.8 0.1 15. 6 0.3 8.9 | FrUB L3 Ig | IEF R A
K¥Ya—%a1) U % A 370 mg, %
4. 90g
Targy FUyv 5.5 85.7 0.2 2.3 1.7 4.6 | BAE 83.4g. T b | B A EAS
VU (R, BAREK U2 587 mg, Y
K) 75 125 mg, ST
{2 RaT 100
BHERAESTAZ | 94 | 12,2 | 285 | 546 |RHET | 2.3 | mxar—su O, | AHREREHL
VADORIL AT R BAY 11.5g, BX
(AR EL) G, 74 I U A20501U, EX
7 L FKK) 2 D400IU, B4 <
VE22.3mg, BH 3
Cllmg, ¥ I
Bt 0.99 mgt"# I v
B21.30mg., E# 3
“Bs 0.46 mg, EX
IUBe 1.8 0O, FA
75 Tmg. U/
— LI 3. 9g, B
7 2\ 368 mg, U 2 262
mg, ¥ 7RI 543
mg, $8mg, S KV
75 145 mg, U
A 470 mg, ¥ 298
mg
?ﬁﬁf;;l _)’V Rl 26 13.9 | 20.1 | 60.8 | MRS | 2.6 | Ly CRRi | 5% IR TG
A ALK K AE) BHET, AL | . EEILEEA S
BRBIOTT 7 b— | TVAF U BRER

ARHET, =xL
X—479 O, EAE
12 4o KA 2 Ao

[2]8]
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K4y
(%)

& M
(%)

A
(%)

B WHE
(%)

K 457
(%)

97 Hr &
100 g

G L AU H VT
— =27 (R, A
#FKK)

J—~ TA7a b
o=/ R, AR —
NKK)

AA b=3F =7 b (K
R, MRAEKK)

MBI onLWywaE —
VAN
CRA, WHRFLEKK)

Fe7/N—r Ry, 7
H e — L EEKK)

3.9

18.1

80.5

87.4

14.0

0.3

4.1

4.1

1.7

2.5

80.0

2.4

2.3

0.1

79.7

0.3

12.2

5.3

i

g

0.1

1.9

2.3

1.3

0.8

0.8

0.4

12.4g, JK5) 2.6g,

B4 I 2 A20901U,

v I D37010, &
23 E14.0mg, B
#ICT72mg, B
TV B0.78 mg, X
IV B1.25mg, EH
IV Bs0.45mg, EX
2B 5.8 0, A
T 8.19me, U/
— Vg 4. 2g, BV
7 462 mg, Y 289
mg, V7RV A 44
mg, #10mg, F+ ~V
72 161 mg, VT
A 529 mg, YE3E 240
mg

TULNT Y (BT
AE) RS,
BRI OHTT 7 h—
AT, = xov
¥—387 O, H£HHE
11.0g, K457 2. 3g.
B X I A22601U0,
v 4 I D37010, v
#IE10.1mg, B
#3I.C84mg, B
IV B0.73mg, B
IV B 1. 15mg, X
SV Bs0.39mg, X
I VB 4.9 0, FA
T 6.95mg, U/
— Vg 1. 4g, IV
7 A 382mg, V230
mg, ¥/ XU A 43
mg, £k 8mg, SRV
72166 mg, VT
2 440 mg, MR 351
mg

W% AT a— )L
12. 1g

Bifidobacterium
lactis LKM51
3X1'g

Bifidobacterium
lactis LKM51
73X 10 g

1R7 5g Y7= ) ~ Lk
9.0 mg

wosh VA 3R ok
T, MRS
T VAT UBRER
=]

[a]s)

R ORAE T R i

R PRAE T R i

TR TE RO 22 5

TR TE RO 22 5
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o A KOS EAE (R Wi|FE B |R/WEE[K S| S 0 E| O F &
(%) (%) (%) (%) (%) (%) 100 g F

TAE—<YruAft¥ | 89.9 0.9 Tr 15.7 | e Tr | 50ml 4720 ¥ —F 2 | B A
IV (B AR % 2K K) NFF RFOAY L

Fra1.0mg
TAE—vUrFLS | 007 1.5 Tr| 134 | | 0.1 | 80ml M7z 0 H—F o | RRECRGEET R
(4%, k=¥ 2AKK) NFF RPDANY L

Fa0.8mg
HEADEXRTT 4| 97,7 0.7 Tr L4 |t 0.2 | 1A190g %4720 A | KRR & b
A GO, SHKK) AL EFHATF R

106 mg
HE¥A L DERTT 4 95.3 1.1 Tr 3.4 | HEP 0.2 | 1A100g 4720 H¥ | K e h
A KU 7 (HE, AV RTFARTTF R
FHKK) 103 mg
AL ESL 90. 4 3.7 3.3 1.5 0.7 0.5 | 1A 200ml 47=v Kk | 5 fe A
(R, AZ8MKK) G AEL<E 6. 4g
[ R 90. 4 3.7 3.3 1.5 0.7 0.5 | 14 200ml %47 K | FREREEH R
(L, F—7 7 KK) Wi hE < B 6. 2¢
RERBEOGI TV | g9 4 5 7 3 3 L5 0.7 0.5 |17 200ml %729k R E R A
—v (BEE, h—F 2K 72 AEL L 6. 6g
K)
HILEZAF v X 89.8 0.6 0 15. 4 0.2 0.5 | 100ml %70 L. 7 | Bt e
(R, HILEAKK) K742 CK92

Bk 48 g

L.~LRT o T A

CK60 B 89 fiEfH
ANEAF Y X b 90. 4 0.6 0 14.3 0.2 0.5 | 100ml 4720 L. 7 | HRE R m A
(G, IVEAKK) R7 4% CK92

B 60 fREfH

L.~V T A

CK60 &k 70 {E{#
BISICEE Sk 2.9 6. 4 1.5 73.6 12.7 2.9 | 20g 7= 0 EEMLME | FEEREET R
ANV FKOFE CHrig, [T THXANY 2.3
FEAEKK)
BEICRE BYME 3.0 7.5 3.6 69.0 15.5 1.3 | 20 4720 HEEME | REEOROEIT &b
ANV &HBIL g, W FxA KD v 2.5
SEMAKK)
TV A HAW | 90.0 0 0 8.8 7.8 01 A& 100m1 %70 | FEEHREH A
&bV —F (i, REAE HEWHALET ¥ A R Y
mm LEKK) > 6.8¢g
bRIW (W, —F& | 89.4 0.7 0.2 6.8 2.5 0.5 | 142508470277 | FeE e A

i K K)

—H L5 fiEY) 6. bg
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w4 KOS EAE|E V| B | &WEE K 5 AR
(%) (%) (%) (%) (%) (%) 100 g 4
FRAKI VAT A R, # | 86.5 4.7 2.0 5.6 0.2 1.0 | 1A 180ml Y7= 0 b | K a5
KHFEKK) T4 KRR FU Y
L-nYHABBS
36 491
AmkEe A (R, 87.0 4.1 3.1 4.8 0.2 0.8 |14 180ml M7= & | MerE (Ll F A b
HAKHEKK) T4 RN T
L HABBS
36 901
TV b= A 96,9 0 | 3.1 | B 0 | 1,507 208 %0 | B R A
< T =) —T> (% * U h—/18. 2g,
i, KK=>7) BIESAT T — A
4.9g, U UEED
VT 43 mg, TV
o/ Ut (7
L 1L7TC) 22mg
REHK (B, 7Yy 99.5 0.1 Tr 0.4 | frHET Tr | 14&195g %720 KT | FrEr@EA R
ZKK) 4V 7 TR 45.6
mg
FEAYFR—F a (K 99.6 0.5 Tr 4.6 | ®HET Tr | 1 A 100ml 24720 W | KE @A A
B, HBEARE TEKK) —F U RTF RED
NYLFrar 1.0
mg
UNTHR—Ka (K| 968 0.5 Tr 4.5 | BT Tr | 14 100ml 47= 04 | FeERME A5
oo WSS THEKK) —F L RFF R
NYyrFarr 1.0
mg
TAE—< U X—s3| 96.7 0.5 Tr 4.5 | gt Tr | 1 4% 100ml %7=9 4 | 4552 e i 2 5
— P (EE, k=¥ 2K —F T F RO
K) NYUFrr 11
mg
T—2 90.7 0.9 Tr | 13.7 | #iie Ty | LARS0mL 720 4 — | e (R i £
(%, k=¥ 2 KK) T URTF RPN
UnFuar0.8ng
FIERERE (BB, UK 3.9 8.4 3.0 23.5 37.9 23.5 | 1 12¢ U7= V&R | BeE AR A S
B TH¥EKK) (B L LO)
4. 8g
EFTT BARIEI L 4.6 1.2 0.1 17.6 75.6 0.9 | 1488.3g %7 0k | FFECRAE R dh
7 CRR, KA KK) gb%ﬁ? FALY
- (g
vAF7 RFUrs | 823 0 Tr 6.5 1.1 0.1 | 1A 50mlg 4720 8 | 55 (5 fel £ 5,

. KAEMKK)

HEHETF A MY >~
5.bg
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i 4 KOS EBEE|R M| E | BWHEE | X S 5 Hr & i =
(%) (%) (%) (%) (%) (%) 100 g H

Xy a—< UEEALR FRU A3 14g | EF RV T A
L X 9w (T,
v a—<2KK)
EDEARREEL X 9 TR TLB.06g | &SR AR
W (i, & 5EHKK)
DUTFTANT A N KRG T E < E | B a5
UN—T (KRB, BHAAN 9.1g
LKK)
DUTFANRT A R KRG VELE | i
— hAR—/ (KK, AAR 9.0g
NAKK)
Y~ FoEE ALK | 729 8.6 0 8.7 0.8 9.0 | FRU DL B I6g | ®F kU AR
TOREL XD (T S U™ A 381 me, HE
B, Y PEHKK) #4.81g
Hwpta L r o (F 75.0 8.2 0 7.2 0.8 8.8 TRV DL 2968, | kF R LA
. UE I UKK) B U DA 531 mg, ¥

5 4.50g
SE R OB EMm O 74. 1 7.7 0 9.0 0.8 8.4 | 7RV T 3098 | EFRUmLES
B, KKuA¥viL~v—) SV 7 158 mg, HE

% 4. 34g
KUY IL7L.P.K Uy Tamg, BV A | KD AR
R, HAAEKK) 350 mg
HzeY 7 b CGEm. JuE | 33.4 0 65. 1 0 | ey L5 | 7vAly (B | TVAT UBRER
{ET3#KK) AMEL) BT i
=Y AV b (R, KK Tr 0 Tr| 100 | e 0 | mAE<Eog | B Y~
HHAR)
Yo i—Jy FERLY 0.1 0 Tr 99.9 | HHed 0 | 7ZAlE<H 0g BAho ) —ffh
7 (CROK, KKEHER)
AADAY D777 | 26.8 0 0 73.2 0 0| 752 rAy ot | e
NAY SR (B, AR 14, 4g
7+ 2KK)
<~ 7 hrEuy g — 1.9 0.1 79.7 18.3 | MuEd Tr | =3AX—790 O, | W= AT BEED
R, HARMIEKK) 72AEL E 0g, 7 | v Y —A&R

U h26mg, Y v

2\ 2 mg
ISV AAL — b (BFR) (R 0.4 1.0 Tr 93.9 4.7 0 | 72AEE1.0g | 1Eha ) —aH
", BOFEKK)
IOV AA — bk (FER) G 0.3 1.2 Tr 93.6 4.8 0 | 7ZA0E<E 1.0g | &Y —a&d

. HROFKK)
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i 4 Ko | EAEI|ER OB E| &K K S 97 Hr & i =
(%) (%) (%) (%) (%) (%) 100 g H
Za—Xrd—7 )k 64.7 4.5 4.2 25.2 0.4 1O | LfA8sml 7= 0 PR | R PR A
T IRONFE R, T AV THE 3. 3¢
727" 2 KK)
Ay =2y (R, 95. 8 0.2 Tr 59. 2 14.6 0.2 | 7aiE<Eo0.2¢ | Ehu Y —f&H
KK7 7 v 2)
ad—Tuav s A 25.8 0.2 Tr 59. 2 14.6 0.2 | 72AE<E 0. 2g BAhue ) —ffh
(ZJn, REHFEKK)
HEAOEDITE Y b 80. 0 7.3 3.5 6.6 1.4 1.2 | 1m45#E 318 O, P B A L
R, KK=FL1) EEHE 25.9g. BHE | saabua i,
13.5g. #5HE 23. 2¢g
BTAEY b 78.8 7.4 3.7 7.7 1.2 1.2 | 1 mEsyEndg 306 O, B PR s 8
Gist, KK=F 1) BAE 23.7g. WE | A DERM
13. 1g. ¥4H 23.2¢
R UEIEL X 5@ 73.2 8.0 0.1 9.6 0 9.1 | FrV A 313, | EFFYPmLES
(fEAR, AP KK) H1Y %A 340 me, M
% 4. 64g
TrATARA 12.9 2.7 0.8 83.5 | MhEd 0.1 |k 27 v 7 U > | [HREms (&7
G, KK&AE) 0.10% LA i)
VAN AV /2 N A 5.7 78.8 0.5 11.0 1.2 2.8 | EAE 745g. T b | A EEMS
— B (BH., KK=F Y 936mg, BV
(L= FERT) 7 A 202 mg,
TasrA4 L Aa7
100
Y5 N AR 5.3 77.2 1.0 12.3 1.1 3.1 | BAEE 73.32. | BT ERAR

gAY —B (FH, KK
=Rt ZERT)

U7 51020 mg, B U
7212 mg, ST
A A7 100
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2. MISATBUE NE MR - REN T T8 B E

MAZATEGE N @EANE PR T THEEREHE 103%5) F2 9FK% 1HOME LK
D&, MIATBOE NE SR - RENEM P ER T RS EHFEE ICHITL2HE %
ROLEBYVED D,

Y1340 1H

&

JEAGT B KRR Y 1

F1 FTHEEOHHE

MASZATBOE N@AIE (LT T@AlE] Enwo ) 52 9% 25 1 5 o H
HAEEMRBEIEZ, Fk1 34 1LY 1 8 3H31HETDOSHELT D,

F2 EBEEOHRALICETIHFHR

BAIEFR 2 9RFE2HE 2T OXBEEOYRALICEHTLIEER. Kotk
D&Y+ D,

1 A 7 E E R o ST
MANATBEANMEICE > TEBE INLI2EBES OFL L, BR OEFEOD
RRHEOCHEECHTI2HER ORI CICEROXREZOME RO LT
WCHET2RELOCHEORFELEDOBMS ZX 5720, RICH T D5 HEZER
T5HZ &,

(1) Zh =B 70 2 55 3E = K H O e ST
B DO LM AAMBEREKEZITYO 2 &, £, FEBOBRMPICY --o
T, BEOEWAMZLIVIES KDDL LY, TRTBHZ L,

(2) WEHESTE B o F &
% ‘?ﬁﬁ%m%m#ommm ZY 7L, HEREE
WRE2OMIEIZFHE U OO0 AZE AL, ET5HZ L
B)% B O FEALITHE O R
EEERZMEEZRY LTI R FEICO VTR, PHBEEHMFIZE
W, BN, IEH S ER S, FRR 1 3FE OE R R o RIK
2% WA MB T DA T 52 &,

2 b B 2R g8 b i K OF g2 & 0 o F1)

BF 78 M 7 Mo ONBIF ZE 3% Ml O 1% IR L 2 B FE IR 2 & L b, i OHFSE
PR L o i K OV 0 2 XD BF R Bk K& OMIF 98 R W@iﬂﬂ%%%
TomE, TORDMAEX D Z &,

£33 ERINLTEBE TSIV —ERZDOMDOEBOE OM LICET5FH

WMHANEE 2 9K H2HE3IFOERICH LTRET L2V - X2 0f 0
SOE O LICETLEEIT, KoLk LT 5,
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1 #2a=—XDPiE

EROBEORR X OHEEICE T ALK R NICEROKREZD
MmEROEAFEICEHA T2 EROMRAEEFEZITR I Z LIV ARE L ORN L
IO ELR D E2ZHOICE Y SNEMYITEBEANE LT, BERAEEOE
THELTWLIEROBELOCREICHE T 2 ME LM ICHE 2, a8 =—
R IE LI E L O R EZBEBOICER T D720, BEE, /@ELORE
BT 21 217> TW0oH, ERMEEOHKE & OR CTHEHRLHE 21T 72 9
Ll biT, MNEATBOE NE SRR - SREMES (LT TSR v ,)
DEBICHTI2E2YE, BEASEZHILZEELT I ZRTH &,

2 ATH=—AR Ot 8 =— X2k - 2l & M OWF 78 0 % il

TEH=—A RO = ~OXIE 2B L TLTOhMEmE R T
. Wi ITHME KR O IEHF ZMHERICEm T D &,

(1) E R O ORR & O 2B 3 56 & & OF %8
IW%@QW%%EZ\EKA@I*w¥~%%%%@@K%¢é
MREZIT, REENAEBEEORENEREOREICE T LI L,

(2) ERORXEZXZOMEROEETEOHMAE K OWF %
EROBRELPREOREOH N ZHELYICHEET S22, 2B
—ZRB AT AERBE L, KEREONEALE OEEICET D Z
Eo TR ATHICBUT2BERENREBICHFET DI, T %0 &
D—BOEHOEODTFT —FXR—2ADREE K VAR EITH 2 &,

(3) BAIZHOWTOREAM S L oA K& OHFJE
Bk OREMNEZFER T2 LICXD, TOAEBENANMEZH
LA L, BEREREBICH T 27— 22 IRNEL, REEKEREMLOHR
MEEDREDORFTICET D2 L,

(4) H AW 28
FFRAECHLIMEREICOREN OB ICT 2 LN TED L
AN B?ju%ﬁ’ikLTUDH%ﬁEﬁ%%%ﬁE’N:ﬁ?@\ MESED2D,
WHICEB T DR L OCREBEICEH T 2O M EZE 2 >>, LB
@ﬂn%%%%’* T2 L,

(5) REUHBLEOREIZE SIS KD
7 O EREEMEAEOERICEHTLIEFO S b, LI EH &0 ICE
fido&Eble, BRHICHERBHOEMZK D Z &,

A4 FHMHBRETROHFAEICEHTIRBREREZWMEICERT D & L
K\@%@%@ﬁ%ﬁ%ﬁ%@ﬁif@kﬁ%ﬁmW%M%l
A&,

v OREAEATHEPINELEZFIHBRERREORBER RSB RSINTER
i DFRBREH 2 MICER T 52 &,

3 AR AV A o> 52 fi Ko OVRE Al G SR DA FK
WFIEEH 2O HEE 288 2 5 | TIE o BF 78 B 38 4k 12 36l 3 % 3
ﬁ®%%ﬁ&®f@ﬁLOWT®ﬁﬁ%hﬂd(¥ﬁ9$8H7HWW$
HRERE) A&, MFERBEICOVWTHE =& ié%ﬁuuﬂﬁﬁ R
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ANNUAL REPORT OF NATIONAL INSTITUTE OF HEALTH AND
NUTRITION, 2001 (Summary)

1) Outlines on the research activities in 2001
(Nobuo Yoshiike; Chief of Research Planning and Evaluation)

In accordance with the government’s administrative reform policies, from April 2001, the
institute has become an independent administrative institution. In order to achieve the
mid-term target established by the government, we have conducted three prioritized
research projects, other basic research projects and duties based on the Nutrition
Improvement Law with the operating fund from the government. We also conducted a wide
range of the researches in the field of health and nutrition by acquiring the research grants
from the external bodies. We exclusively reformed our organization on May 15 2001 to
respond to administrative and social needs more efficiently, in which the three research
departments; Human Nutrition, National Nutrition Survey and Health Informatics, and
Food Science Research for Health; are responsible for the three prioritized research projects.
One of the three research projects on energy metabolism of healthy Japanese has
accumulated basic reference data for formulation of the Japanese Recommended Dietary
Allowance by measuring and analyzing the energy expenditure of free-living people by
highly validated methods using the newly constructed human calorimeter. The second
research project on the development of an integrated system for data management, analysis
and utilization in the National Nutrition Survey mainly this year concentrated to establish
a computer network system for data management for not only the national survey, but also
the health and nutrition survey in a regional level to formulate and evaluate the plan for
action on nutrition and health promotion. Lastly in the research on nutritional and
physiological effects of foods, among many important issues on “health food” and dietary
supplements, we mainly focused the assessment of efficacy and safety on so-called “diet
food”, Ginkgo Biloba Extract, and on allergenic molecules in health foods, etc.

In addition to these major research projects we conducted the researches and surveys with a
wide scope from molecular level, individual level (animal and human) to population level,
covering basic to applied and implementation issues, which will be able to respond to the
administrative and social needs such as primary prevention of the lifestyle-related diseases,
health promotion through physical exercise, and collection and output of convincing
information on health and diet to the public. As duties based on the Nutrition Improvement
Law, we performed the data management and analysis of the National Nutrition Survey,
and the tests related to approval of labeling of Foods for Special Dietary Uses and tests on
taken samples of food products from the market with the effort to establish more sufficient

and reliable working systems.
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2) Prioritized research projects in the mid-term objectives
a) Research Project on Human Energy Metabolism

(Project leader; Hiroshi Kashiwazaki)

The main purpose of this research project is to provide the data on energy expenditure by
using newly constructed two human calorimeters in our institute and by the doubly labeled
water method (DLW). The data by these two approaches on the subjects in the human
calorimeter under the experimental protocol and the subjects with the DLW method under
free-living conditions are expected to be the basis for the revision of Japanese energy
requirements and recommended dietary allowances.

This is the first year of the initial 5-year project, we have been trying to adjust and improve
the technical details. Repeated combustion experiments using ethanol in the calorimeter
showed a high accuracy of measurements with an acceptable error within £1%. After several
trial experiments with human subjects in the calorimeter, we have started to invite
volunteers to participate in the experiments in the human calorimeter. At the time being, we
have made measurements on 20 subjects. Although the data analysis is still ongoing, parts
of analytical results appear to be promising well for providing new evidence of human
energy metabolism.

In combination with the use of human calorimeter, we have also initiated the research with
the doubly labeled water method (DLW) for measuring energy expenditure of subjects under

free-living conditions.

b) Research project on development of an integrated system for data management, analysis
and utilization in the National Nutrition Survey
(Project leader; Nobuo Yoshiike)

Ministry of Health, Labour and Welfare annually conducts the National Nutrition Survey to

monitor food and nutrient intakes and its relation to health. The aim of this project is to

establish a more efficient survey system and utilize the collected data for health and

nutrition policies. We continue the following research and development;

1) development of a computer network system for data management and analysis of the
dietary survey

2) development of database to utilize the collected data in the National Nutrition Survey

3) studies on the methodological issues for standardization and efficiency in dietary data
collection

This year we mainly worked on the system development for the nutrition surveys, which will

not only contribute to improvement of the national survey system, but provide a system to

support data entry, checking, and tabulation and analysis for health and nutrition surveys

conducted at a prefecture level to formulate the local public health plans in a frame of
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“Health Japan 21”.

The National Nutrition Survey changed its core database for dietary survey including food
composition table in Nov 2001, which were established mainly in this project. The basic
contents in a renewed survey manual and other materials for the dietitians were also
developed in this project. To disseminate the technical information necessary for
standardization of the survey, we held seminar programs for public health dietitians and

opened a WWW specified for dietary survey methods.

c) Research project on physiological efficacy and health effects of food and food components
(Project leader; Morio Saito)
This project aims to evaluate physiological efficacy and health effects of so-called health
foods and their components. Researches conducted this year are as follows:
i) Assessment of physiological efficacy and safety of so-called diet foods
We examined in Zucker obese rats the antiobesity effectiveness and safety of Garcinia
cambogia which contains hydroxycitrate as a potential antiobesity agent. Whereas high dose
of Garcinia cambogia was effective to suppress body fat accumulation, safety issues are
remained to be solved.
ii) Examination of the functionality and safety of v -amino butyric acid (GABA) in
germinated brown rice
Brown rice is rich in vitamins and minerals and popular in a health-conscious boom.
Germinated brown rice rich in y- amino butyric acid (GABA) is reported to have hypotensive
effect. The animal experiment has been conducted to examine the functionality and safety of
GABA.
iii) Effects of curucumin on biochemical parameters and safety in rats.
We studied the effects of curcumin on liver function, glucose and lipid metabolism, and
safety in rats. We confirmed the safety from histopathological examination, and also
observed an improvement of liver function and lipid metabolism. In addition, we measured
the content of curcumin in some commercial products. The contents varied among products.
i) Influence of Ginkgo Biloba Extract on hepatic drug-metabolizing enzyme in rat
Persons, who are suffering from disease or not healthy, would tend to take so-called health
foods simultaneously with some medical drugs. For the appropriate use of the health foods,
1t will be important to clarify how the health foods influence on the effectiveness of drugs. In
this study, we used Ginkgo Biloba Extract (GBE) as a health food, and examined its
influence on drug-metabolizing enzymes in rats. GBE markedly induced variety of
cytochrome P450s (CYP), particularly CYP2B type. No hepatic damage due to the GBE
treatment was detected as evaluated by plasma transaminases activities and
histopathological examinations of the liver.
v ) Assessment of safety and the effectiveness of collagen in bone formation

In order to assess the safety and effectiveness of collagen peptide in so-called health foods, a
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28-day repeated-dose toxicity study was performed using male Wistar rats. The study of the
effects of type I collagen peptide on bone formation in aged rats is under investigation.
Market surveillance and quantification of the collagen in health foods will be done in future.
vi) Study on allergenic molecules in so-called health foods

There are many reports that so-called health foods cause allergic disease. In this year, the
literature on this subject was collected systematically, and the detection method of allergen in
health foods such as guar gum, chitin, alginate, psyllium, royal jelly and spirulina was examined

using electrophoresis.

3) Other basic research projects
a) Original pioneering surveys and research into the following health and nutrition issues
1) Physical activity and exercise for health promotion

(Research leader: Mitsuru Higuchi)
This basic research project consists of the two studies by taking care of human subjects and
by using animal model to evaluate beneficial effects of exercise and nutrition for health
promotion.
#1 Effect of exericse habit on immune function in middle-aged and elderly women
It has been considered that elderly people more easily suffer from communicative desease
associated with lower immune function than young adults. On the other hand, it has been
suggested that regularly performed exercise plays an important role to maintain higher
level of immune function in elderly individuals. According to these concepts, we compared
NK cell activity as an marker of immune function in well-trained elderly women compared
with in untrained age-matched women. We observed that well-trained women had higher
levels of NK activity than untrained women, and that there were significant positive
relationship between maximal aerobic capacity and NK activity in elderly women. Based
upon the results, we evaluated immune response to one bout of moderate endurance exercise
in trained and untrained elderly women. We observed significantly higher reduction of NK
activity in untrained women in response to an acute exercise than in trained women.
#2 Cooperative effects of exercise and food components on the prevention of lifestyle-related
deseases
We reported that combined intervention of moderate exercise and the submaximal dose of
genistein administration show a cooperative effect in preventing bone loss in OVX mice. It
has also been reported that flavonoides including soybean isoflavone affect lipid metabolism.
Based upon these reports, we have been examining cooperative effects of exercise and
flavonoides on lipid metabolism by using OVX mice. We obtained preliminary data
suggesting hypolipidemic effect in liver induced by high fat diet for 3 weeks. However, we
could not observe lowering effect of plasma cholesterol in response to high fat diet. We are

now examining combined intervention of exercise and high fat diet induced by longer period.
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iii) Prevention and mechanism of metabolic disorders

(Research leader: Osamu Ezaki)
To facilitate creative studies for prevention and mechanisms of nutrition-related
(=lifestyle-related) diseases such as diabetes mellitus, obesity, and hypertriglycemia, three
projects have been selected, funded and conducted.  First, in the study of prevention of
obesity conducted by Dr. Nobuyo Tsuboyama-Kasaoka, uncoupling proteins (UCPs)
overexpresssed mice in either skeletal or adipose tissues were created and their phenotypes
were extensively investigated. Although a small increase of UCP3 in skeletal muscles did
not affect whole body glucose and lipid metabolism, a small increase of UCP2 in adipose
tissues ameliorated high-fat diet induced obesity and insulin intolerance with increase of
oxygen consumption. Thus, increased energy expenditure in adipose tissues might be a
good target for prevention of obesity. Secondly, in the study of prevention of diabetes
mellitus, conducted by Dr. Shinji Miura, to elucidate the mechanism of exercise
induced-up-regulation of GLUT4, the promoter analysis of minigene GLUT4 transgenic
mice and identification of trans-elements for exercise-responsive elements using yeast
two-hybrid system have been conducted. Thirdly, to obtain genetic background of individuals
for development of lifestyle-related diseases, informed consents were obtained from 250
residents of the coastal region of Mie Prefecture. DNA analysis is now being conducted by Dr.

Kouichi Yamada.

b) Development and evaluation of self-learning system for prevention of lifestyle-related
diseases

(Project leader: Osamu Ezaki)
It 1s expected that this study will be completed in five years with the goal of establishing
“self-learning system for prevention of lifestyle-related diseases” through Internet by
providing information of high quality and reliability to the Japanese people. Last year, the
second year of this project, the following three projects were undertaken. First, we
constructed basic systems for self-assessment, planning, problem resolution, and
self-evaluation for prevention of lifestyle-related diseases for Internet setting. Secondly,
the references used for “Nutritional assessment in Japan” and “Healthy Japan 21”7 were
reorganized and data-based to provide their scientific background. Thirdly, to provide
reliable information on diet and exercise to the public at large, the methods to select
preferable Web sites were developed.Using these successful achievements, in the following

year, we can evaluate the usefulness of our Web site.

¢) Survey and research on information related scientific technology for health and nutrition
and on regulation standards
(Project leader: Yasuhiro Matsumura)

Several databases were developed for the investigators and officials working on the
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prevention of chronic diseases. (1) The current status of the enforcement of policies against
the prevention of chronic diseases. (2) The collection of the primary important papers about
the prevention of cancer and the recommended dietary allowance. (3) The collective URL
list of the main administrative office and institutes of foreign countries. Robot system to
get automatically information from those sites was also planed and partially developed.
The development of XML system was started for the semantic Web, in which the availability
of the nutritional information was enhanced with the flexible format of health and

nutritional information using XML.

d) Survey and research on evaluation of bioavailability of nutritional components in food
products
(Project leader: Kazuhiko Yamada)

In order to survey and research for methods of evaluating the bioavailability of nutritional
components in food products at whole body, cellular and molecular basis, we chose some of
minerals, vitamins and other food components, such as calcium, vitamin E, fatty acid, or tea
catechins.

Assessment of calcium intake of Japanese and market survey of the food with nutrient function
claims were done in literature as well as health food containing calcium. The information of
analytical methods and physiological significance on tocho-trienols in the foods, which have
vitamin E activity, was accumulated in literature cited. We showed the functional
characterization of atocopherol associated protein(TAP), which displays significant sequence
similarity to the tocopherol transfer protein. These results suggest that the biological function of
vitamin E is not only as an antioxidant but also as a transcriptional regulator of gene expression
via association with a transcription factor TAP. A study on establishment of vitamin E
bio-available assessment was also done by measuring ornitine decarboxylase activity, mRNA of
ODC and prostaglandin E2 concentration using lung tumor model in ICR mice treated with a
carcinogenic 4NQO fed basal or high fat diet. To assess the physiological effects of tea catechins,
a new analytical method of measuring tea catechins in human plasma by solid phase extraction

and HPLC with electrochemical detection was developed.

4) Duties based on stipulation designated in the Nutrition Improvement Law
a) Data management and analysis of the National Nutrition Survey

(Project leader; Nobuo Yoshiike)
We completed the data management and analysis on the survey data (12,271 subjects)
collected in Nov 2000, by dealing with survey sheets, data entry, several procedures for data
checking, calculation of nutrient intake, tabulation and analysis. As for the data collected in

Nov 2001, we just start to work.
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b) The tests related to approval of labeling of Foods for Special Dietary Uses and tests on
taken samples of food products from the market

(Project leader; Kiyokazu Hagiwara)
When,the Ministry of Health, Labour and Welfare approves labeling of Foods for Special Dietary
Uses, we conduct analytical tests based on the application. These labeling indicate that food
products with such labeling are Food for Special Dietary Uses. These are food products
authorized by Minister of Health Labour and Welfare for specific purposes. Such foods are
follows, food products with reduced protein levels for people suffering from renal diseases whose
protein intake must be restricted, special food for infants, pregnant women, the elderly and
people who require specific food properties for maintenance and promotion of health.
According to Articles 12 and 13 of the Low for Improvement of Nutrition, Enriched foods, foods
for special dietary uses, processed powdered milk for infants etc. were examined. In 2000 fiscal

year, 187 foods were examined including 117 foods for specified health uses.
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5) Activities in research divisions

I. DEPARTMENT OF NUMAN NUTRITION

Division of Human Nutrition

Director: Hiroshi Kashiwazaki

Division of Human Nutrition carries out surveys and research on energy metabolism and its
application to the guidelines and the basis of the dietary allowance of energy and nutrients.
Main effort of this fiscal year has been directed toward the initial setting of the 5-year
research project of energy expenditure, which includes the energy expenditure
measurements by using newly constructed two human calorimeters in our institute and by
the doubly labeled water method (DLW). Repeated combustion experiments using ethanol in
the calorimeter showed a high accuracy of measurements with an acceptable error within =+
1%. After several trial experiments with human subject in the calorimeter, we have started
to invite volunteers to participate in the experimental measurements with the human
calorimeter. In combination with the use of human calorimeter, we have also initiated the
research with the doubly labeled water method (DLW) for measuring energy expenditure of
subjects under free-living conditions. On all subjects participating in the above research, we
are making questionnaire surveys, simultaneously, so that we will be able to have validation
analyses with the energy expenditure data by two approaches. We hope these approaches
will be the basis for the new community-based health and nutrition surveys such as on
dietary intake and habitual physical activity. For minerals and other nutritional
components, we have initiated surveys and research by use of balance study with human

subjects.

The main studies conducted by this Division in 2001 are as follows-

1. Improvement of the technical details of the human calorimeters to have a high accuracy.

2. Application of the doubly labeled water method (DLW) for measuring energy expenditure of subjects under
free-living conditions

3. Variation in the natural abundances of 10 and ?H: enrichments in the commercially available bottled
drinking water.

4. Factors aftecting post-absorptive resting metabolic rate in Japanese: reanalysis based on the published data

5. Validation of the physical activity questionnaires by a doubly labeled water method: A review

6. Fast-response algorithm for indirect human calorimeter

7. Measurements of 24h energy expenditure on subjects with a protocol of lowphysical activity in the human
calorimeters

8. An activity diary for the assessment of 24-hour energy expenditure validated by a human calorimeter

9. Secular change of body composition in university students

10. A study of health care for long distance runners

11. Effects of physical activity and nutrition on health and quality of life for the elderly population

12. Study of circadian variation on urine excretion of some minerals and vitamins in human

13. Effects of a bout ingestion of large amount of butter and eggs on mineral and vitamin metabolism in human
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14. A study of apparent absorption of selenium in food mainly from sea origin in human

15. Effects of anaerobic exercise on mineral metabolism in human

16. A study on magnesium requirement in human

17. Energy expenditure by intracerebroventricular administration of orexin to anesthetized rats
18. Thermogenesis induced by intravenous infusion of hypertonic solutions in the rat

19. Thermogenesis induced by osmotic stimulation of the intestines in the rat
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Division of Health Promotion and Exercise
Deputy Director: Mitsuru Higuchi

In the Division of Health Promotion and Exercise, we have been studying the effects of
physical activity and exercise on health promotion and prevention of lifestyle-related
deseases, and the benefit of health protion activities in both communities and companies.
We observed beneficial effect of long-term swimming exercise for cardiovascular function
regardless of age for middle-aged and elderly women. We also observed well-trained
middle-aged and elderly women have higher immune function (NK cell activity) than
untrained age-matched women. Furthermore, we demonstrated that regularly
rowing-trained middle-aged and elderly men have higher cardiovascular function and
fat-free mass than age-matched untrained men. To evaluate resting energy metabolism in
Japanese people, we have been measuring resting metabolic rates (RMR) in conjunction
with daily physical activity and body composition for different age groups.

According to the follow-up study for middle-aged and elderly women in local communities,
we observed the different relations between bone mineral density and lifestyle by the
different age groups with and without menopause. We have been examining the study on
the advisable lifestyle including diet and exercise for health promotion in elderly residents
and institutionalized frail elderly. We observed that the relationships between incidence rate
of deseases and daily activity level are different in different lifestyle-related deseases by
follow-up study for company employees.

We have been studying the effects of different exercise modes on both glucose metabolism in
skeletal muscle and bone metabolism by using animals. The findings of the animal studies
suggest that regularly performed exercises induce beneficial effects for health promotion

and prevention of lifestyle-related deseases.

The main studies conducted by this Division in 2001 are as follows-

1. Effects of long-term swimming training on body composition and aerobic capacity in middle-aged and
elderly women.

2. Effect of aging and exercise training on immune function in humans

FEffects of rowing exercise on health promotion in middle-aged and elderly men

Effect of body composition and aerobic capacity on basal metabolic rate in middle-aged and elderly

women.

FEffects of dietary components on health-related parameters in humans and rats.

FEffects of different types of exercise on glucose metabolism in skeletal muscle

The relationship between bone mineral density, fracture and lifestyle in women

The study of basal metabolism and energy expenditure during daily life

. The advisable lifestyle for health promotion on elderly people

1 0 Effect of exercise and daily activity on incidence and improvement of hypertension, diabetes mellitus,
and hypercholesterolemia

NI

© NS>
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Division of Applied Nutrition

Deputy Director: Jun Oka
Division of Applied Nutrition is engaged in carrying out surveys and researches into
nutritional care and management, and nutritional problems of physiology and medicine for
the sake of people suffering from diseases and injuries, nursing mothers, infants and elderly
people. Studies conducted mainly by this Division in 2001 are as follows.
The relationship between nursing assessments of elderly inpatients and blood indicators
such as blood sodium concentration and osmolarity has been investigated to establish
preventive methods from hypertonic dehydration. Intake of milk and milk products at
mealtimes is found to reduce the glycemic index of rice, a staple of Japan, so a new method
of nutritional education for diabetic prevention applying the use of milk and milk products
has been developed, and its feasibility study is carried out by the methods of a randomized
controlled trial. Job responsibilities of dieticians and nurses on nutrition care of inpatients
have been monitored in more than 50 hospitals, revealing that dieticians and nurses
mutually recognize each major work to a low extent, and that a large number of hospitals
have an insufficient management system of nutritional risks and a low rate of
1mplementation of nutritional assessment and nutritional care planning.
The quality of life (QOL) of elderly people is eventually disturbed by lifestyle-related
diseases, the onset of which is around their middle ages. Using Goto-Kakizaki diabetic rats,
an effect of diet factors on the progression of diabetes have been investigated, resulting that
a high-sucrose diet has a more worsening effect on carbohydrate metabolism as well as lipid
metabolism than a high-fat diet. Oxidative stress is increased in humans with diabetes
and in animal models of diabetes. A decrease in vitamin C levels might contribute to the
diabetic complications found at the late stage of the disease. mRNA expression of a specific
enzyme responsible for reductive regeneration of vitamin C has been found to decrease in
various tissues also in GK rats.
Another study shows that physical exercise induced oxidative stress, and caused oxidation of
not only GSH but also protein-bound SHs in red blood cells, when healthy female volunteers
performed a treadmill running at the intensity of the individual ventilatory threshold.
This Division is one of four divisions which consist of Department of Human Nutrition of the
Institute, and its members are also involved in research projects of the Department,
“Surveys and Researches into Energy Metabolism”, and “Surveys and Researches into
Prevention of Lifestyle-related Diseases”. Another joint research project is running with
Division of Health Promotion and Exercise on the measurement of basal metabolic rate

among elderly people.

The main studies conducted by this Division in 2001 are as follows-

1. The relationship between the nursing assessments and blood indicators for hypertonic dehydration among
elderly inpatients

2. The glycemic index of milk and milk products applied to nutrition education for diabetic prevention
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3. Job responsibilities of dieticians and nurses on nutrition care of inpatients

4. Effect of diet factors on the progression of diabetes in the Goto-Kakizaki rats

5. Impaired reductive regeneration of ascorbic acid in the Goto-Kakizaki diabetic rats

6. Thiol oxidation in blood following treadmill running among untrained/trained females

Division of Clinical Nutrition

Director: Osamu Ezaki
Division of Clinical Nutrition carries out research into analysis of nutrition-related
disorders such as obesity, diabetes mellitus and hypertriglycemia with the use of molecular
biological procedures as well as into nutritional methods of preventing and treating such
1llnesses with human individuals with consideration given to their genetic background.
To develop new methods of preventing obesity, several studies to increase energy
expenditure are conducted. High-fat diet leads to abdominal obesity, fatty liver and
accumulation of fat in muscles, resulting in diabetes mellitus and hyperlipidemia. We are
currently conducting experiments on transgenic mice and various food components
(conjugated linoleic acid and fish oil) in order to elucidate the relationship between
accumulation of fat and occurrence of diabetes mellitus as well as to discover the organ,
whose increase in energy metabolism effectively prevents the occurrence of diabetes mellitus.
An increased consumption of alcohol observed in Japanese males is now considered as a risk
factor of obesity, while a small intake of alcohol is known to prevent development of
arteriosclerosis. Study is in progress to examine whether alcohol per se or other foods
taken with alcohol is responsible for development of obesity.
The regulatory mechanism of expression of GLUT4, which is a glucose transporter, has been
studied in order to develop new methods of treating diabetes mellitus. It is known that the
occurrence of diabetes mellitus can be completely prevented in high-fat diet and db/db mice
by doubling the amount of GLUT4 in muscle tissues, and it is expected that methods of
increasing the amount of GLUT4 can be developed. Indeed, regular exercise training
increased GLUT4 amount in skeletal muscles and prevented development of diabetes
mellitus. We are therefore studying molecular mechanisms for exercise-mediated prevention
of diabetes mellitus in relation to GLUT4 regulation. In addition, we are undertaking
Intervention study in human subjects not only to discover what sort of exercises should be
carried out at what age in order to increase muscle volume and reduce abdominal fat
build-up but also to develop the most effective way of preventing lifestyle-related diseases.
Increased intake of fish, soybean, and green tea might be contributory to the lower incidence
of arteriosclerosis in Japan compared with other industrial countries. To obtain scientific
background involved, we are now exploring what changes of metabolism at what tissues

observed in taking Japanese food is responsible for preventing arteriosclerosis.
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The main studies conducted by this Division in 2001 are as follows-

1. Effect of visceral fat accumulation on obesity and diabetes

2. Mechanisms of new nutrients on obesity and diabetes

3. Effect of alcohol on obesity and diabetes

4. Analysis of gene expression profile in Iliver and adipose tissues from high—fat diet fed mice

8. Mechanisms underlying increases in glucose transporter GLUT4 in response to exercise in skeletal muscle

6. Identification of cis-elements in GLUT4 promoter involved in adipose tissue specific expression and decrease of

the expression in response to high fat diet

7. Exercise induced gene expression profile in skeletal muscle

8. Mechanism for PPARa activators—induced up—regulation of UCP2 mRNA in rodent hepatocytes
9. Mechanism for a decrease of triglyceride synthesis by a decrease of SREBP-1 in fish oil fed mice
10. Regulatory mechanisms of HDL metabolism

11. Effects of polyunsaturated fatty acids on gene expression

12. Human genetic analysis of lifestyle-related diseases such as obesity and diabetes

13. Study of abnormalities on DNA replication and/or repair in Bloom syndrome cells

14. Analysis on radiation-induced cell damages and the modification by nutritional factors

II . DEPARTMENT OF NATIONAL NUTRITION SURVEY AND
HEALTH INFORMATICS

Division of Health Informatics and Education

Deputy Director: Yasuhiro Matsumura

Our division assists the health and nutritional administration from an informational aspect
of health and nutritional science. To achieve this objective, we have developed the Health
and Nutrition Infrastructure Database System based on the results of National Nutrition
Survey in Japan and created database on the health policies run by the local authorities to
prevent lifestyle related diseases. We have also registered and introduced the useful
Internet sites in the world, which provide information on health and nutrition through our
home page. In addition to collecting and administrating the accurate and reliable
information on health and nutrition for health promotion, we have been also investigating
the methods to disseminate these information. We intend to reinforce what we have done,
and to develop new database system which could provide useful information to help
planning and evaluating the health policy. We also develop and maintain our official world
wide web site.

Health and nutritional situation in the Asian Pacific area, especially for Malaysia,
Philippine, Korea and Tonga, has been also investigated as international collaborative
studies. The main subject is the over- and under-weight problem in Asian family and

health and nutritional aspect of Tonga.
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Surface acoustic wave immunosensor is also developed for the easier way to get

non-invasively any information from human body.

The main studies conducted by this Division in 2001 are as follows-

1. Study on Surface Acoustic Wave Immunosensor

2. Development of Medical Informatics Meta-system for Chronic Disease

3. Prevalence of Dual Forms of Malnutrition in the Same Households - A Multi-Centre Study in Six Asian
Countries

4. A study on health and nutrition status in Tonga

5. A study on health and nutrition status in Atsushio-Kanou Village
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Division of Health and Nutrition Monitoring
Deputy Director: Nobuo Yoshiike

Division of Health and Nutrition Monitoring is mainly engaged in the data management and
analysis of the National Nutrition Survey as duties based on the Nutrition Improvement
Law and the research project on development of an integrated system for data management,
analysis and utilization in the National Nutrition Survey. We especially took much effort to
develop the core database for the National Nutrition Survey including food composition
table, which were thoroughly replaced in the survey conducted in Nov 2001. We held
seminar programs in March and September on the utilization of these new database and
some technical issues for dietary survey, in which a hundred of dietitians working in public
health fields participated.

Our important research goal is to establish methods to evaluate health and nutritional
status and provide appropriate nutritional education in various populations including
developing countries in Asian regions. We start studies on the methods of nutritional
assessment using dietary survey and biological markers, educational materials based on the
“serving size” in usual diet, a nation-wide survey on nutrition in the infants including low
birth weight babies, and a longitudinal observational study on dietary intake, and health
and nutritional status in pregnant women. To respond to the emerging needs in food safety
1ssues, we continue to develop the food database specified for exposure assessment of
pesticide residues in agricultural products. As for an initial phase for international
cooperation, we start to develop visualized teaching materials in English on community
nutrition including expertise of nutrition improvement activities in Japan.

Our other important tasks to respond to social and governmental needs are to contribute to
the promotion of “Health Japan 21” and “Maternal and Child Health 21” through applied
researches to realize the healthy diet from children to the elderly. All the staff in this
division including part-time research assistants and students do their best with
collaboration and cooperation with other research institutes and nutrition sections in local
governments.

To disseminate our research output and collected information, we have opened two WWW
sites related to technical issues on diet survey (http:/fabbisogno.nih.go.jp/nns/index.html) and
targeting on young women and pregnant women (http://www.nih.go.jp/~thidemi/index.html) . We
will continue to strengthen the close relationships with dietitians working in prefecture, local
public health centers and local government through working for the National Nutrition Survey,
nutrition and health surveys at local levels and other training programs to improve knowledge

and skills in community nutrition.

The main studies conducted by this Division in 2001 are as follows-

1. Utilization of the new food composition table and ‘cooking’ factors for food commodities in dietary surveys
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2. Dietitians’ needs for a newly proposed method of dietary assessment in the National Nutrition Survey

3. Dietary intakes and nutritional status of pregnant and lactating women

4. Promotion of breastfeeding in low birth weight infants

5. Nationwide dietary survey In infants

6. Database development specified for exposure assessment of chemical contaminants in usual Japanese diet

7. Evaluation and promotion of diet and nutrition programs in local public health field settings for
Implementation of “HEALTH JAPAN 21”7

8. Epidemiological study on risk factors for stroke and myocardial infarction in a rural area of Japan

9. Development of education materials for the public nutrition professionals in developing countries

10. Development of a visualized education tool for healthier eating based on the data of serving size

. DEPARTMENT OF FOOD SCIENCE RESEARCH FOR HEALTH

Division of Food Science
(Director: Morio Saito)

Division of Food Science conducts a project research entitled ‘Surveys and research into
physiological efficacy and health effects of food and food components’. This division
elucidates the health effects of newly developed food products and food components, and
carries out research into the development of new functionalities. It also gets involved in
conducting research into the nutritional function and physiological effectiveness of food
components and their effects on general health. Specifically, the following studies have been
carried out this year.

1) Research into role of food components in preventing lifestyle-related diseases.

2) Research into appropriate intake level and balance of lipids, and their relevance to
vitamin E nutrition.

3) Surveys into annual changes of quality and amount of lipid intake based on the results of
National Nutrition Survey, and also into a calcium intake level based on the same Survey.
4) Research into bioavailabilty of lipids and their physiological functionality, as well as
structured lipid-induced suppression against body fat storage and obesity.

5) Research into the relationship between lipid intake and formation of lipid peroxides and
free radicals.

6) Nutritional research into prevention of osteoporosis.

7) Surveys and research into the physiological efficacy of minor food components, such as
vitamin E and flavonoid compounds.

This division also gets involved in prosecution of a governmental food and health policy by
evaluating the application documentations for Food for Specified Health Uses which is
approved by the Ministry of Health, Labor and Welfare.
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The main studies conducted by this Division in 2001 are as follows-

1. Assessment of physiological efficacy and safety of so-called diet foods.

2. Dose response effect of dietary docosahexsaenoic acid on body fat accumulation and fatty acid profiles of white
adipose tissue in adult rats.

3. Evaluation of the effect of n-3 fatty acids to diabetic complications.

4. Influence of dietary methionine levels on tissue lipid peroxide formation induced by docosahexaenoic acid and
acetaminophen.

5. Phospholipid species compositions in liposome and their oxidative stability (2).

6. Assessment of the safety and the effectiveness on bone formation of collagen in rats.

7. A study on the cooperative effects of exercise and flavonoid intake on prevention of lifestyle-related diseases.

8. Assessment of calcium intake of Japanese.

9. A study on the cooperative effects of exercise and soybean isoflavone intake on bone loss in castrated male
mice.

10. A study on the effects of Puerariae Radix on bone metabolism in osteoporotic animal model.

11. A study on the effects of citrus flavonoids on bone and lipid metabolism in osteoporotic animal model.

12. Effects of curucumin on biological parameters and safety in rats.

13. Effects of n-3 polyunsaturated fatty acids on the differentiation and lipid accumulation in rat preadipocyte.

14. Effect of dietary lipids with combination of n-3 polyunsaturated fatty acids on Ilipid metabolism and tissue
fatty acid compositions

15. Effects of combination of functional food components on nutritional assessment and safety in rats.

16. Examination of the functionality and safety of yamino butyric acid (GABA) in germinated brown rice.

17. Effect of fermented fish sauce from Maurolicus muelleri on the experimental hypercholesterolemic rats.

18. Annual changes of tocopherol homologue intakes on the basis of the National Nutrition Survey in Japan and
a model menu.

Division of Food Analysis for Health Research
(Director: Kazuhiko Yamada)

In this division, surveys and research into the effects of nutrients and other food components on
the human body with respect to labeling, analysis and health and also involved in analyzing
specified food components for authorization as Foods for Special Dietary Uses, such as food
products for the sick, food products for infants and food products for specified health uses as well
as for their taken samples from the market, which analysis was requested are conducted
according to the Low for Improvement of Nutrition. In 2000 fiscal year, 187 foods were examined
including 117 foods for specified health uses, according to the Low.

Surveys and research into the effects of nutrients and other food components are follows. It is
becoming increasingly obvious that many of the beneficial effects of non-absorbable or
non-digestible carbohydrate. Relatively high administration of new sweeteners might be careful
in reference to the large intestinal excessive fermentation. Hemolysate pretreatment
ameliorates showed a reduce of acute renal failure with ishemia-perfusion in rats via heme
oxygenase-1 induction. Hemolysate could be a clinically useful remedy. Radiation-induced
chromosomal damage was increased in mice fed low protein diets. A new study on reinforcement
of vitamin E function was started using alpha-tocopheryloxybutyric acid with special reference
to a new cancer therapy mediated by the genes. By the functional characterization of the «
-tocopherol transfer protein, the biological significance of vitamin E is not only as an antioxidant

but also as a transcriptional regulator of gene expression via association with a transcription
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factor otocopherol associated protein.

The main studies conducted by this Division in 2001 are as follows-

1. Effects of D-tagatose on small intestinal disaccharidase activity and glucose absorption in the rat.

2. Hemolysate pretreatment ameliorates acute renal failure with ishemia-perfusion in rats via heme oxygenase-1
Induction.

3. Evaluation of nutrient effects on radiation-induced chromosomal damage.

4. Analytical method of measuring tea catechins in human plasma by solid phase extraction and HPLC with
electrochemical detection

5. Studies of indicators to evaluate vitamin status in humans.

6. Study on establishment of nutrient bio-available assesment

7. Study on reinforcement of third function in food with health claims

8. Study on the role of connexin genes as tumor suppressor and development of a new cancer therapy mediated
by the genes

9. Effects of endocrine disrupter in histone acetyltransferase PCAF and PCAF-B/GCNS knockout mouse

10. Studies on the genetically modified functional foods.

11. Impaired estrogen susceptibility in histone acetyltransferase PCAF and PCAF-B/GCNS knockout mouse
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