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Studying Deterioration of Breadmaking Properties and Restoration of
there on Frozen Dough
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Table 1.

General Analysis of Wheat Flour
Wheat Flour Protein (%) Ash (%)
Camellia 15.06 (0.58) 0.37 (0.00)
Red Knight 14.80 (0.30) 0.37 (0.00)
Alps 10.70 (0.48) 0.40 (0.03)
Midoriuzumaki 14.50 (0.10) 0.47 (0.01)
Horoshiri 10.40 (0.10) 0.36 (0.00)
Kitakami 10.70 (1.10) 0.53 (0.00)
Nanbujigona 11.20 (0.00) 0.49 (0.00)
Haruyokoi 10.46 (0.82) 0.54 (0.01)
Kitanokaori 10.30 (1.75) 0.56 (0.04)

Values represent means of two replicates. Standard deviations are in parentheses.
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Fig.1.
Preparation of various frozen doughs and their subsequent processing.
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Fig.2.
Preparation of doughs C-1 and C-2 and subsequent processing.
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{Camellia)

Frozen storage (days)

{Red Knight}

Frozen storage (days)

Fig.3.
Appearance of sectioned bread baked from bread doughs of Camellia and Red
Knight wheat flours after O(nonfrozen),1,3 or 6 days in frozen storage.

3)—2 ARRMEULFILSOWERKRIER

W RBL 723 Y Mo DB PN & EE AR R ORI E O BIFR & IR RSB 7250, w0 R TR
Yo LRI MR R % 72 BEBFZEIEMauritzen & Stewart 1965, 1966; MacRitchie 1976;
Larsson & Eliasson 1996; Rasanen®1997; (2o THithsd HNF22  RWFIETIL/ N2 B 75 O E#E T
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Table 2.
Breadmaking Properties and Centrifuged Liquid
Camellia Red Knight
Freeze Bread Height SV Centrifuged Liquid Bread Height SV Centrifuged Liquid
(day) (mm) (cm®/g)  (mL/100g dough) (mm) (cm®g)  (mL/100g dough)
0 86.50a (2.35)  4.99a (0.17) 2.20 83.83a (1.76)  4.18a (0.09) 1.05
1 67.13bf (5.78)  2.89be (0.40) 4.30 66.37b (2.71)  3.15b (0.03) 391
3 64.23cef (4.91) 3.40cf (0.22) 445 65.73b (1.53)  3.51c (0.21) 3.75
6 57.67de (2.89)  2.92def (0.16) 4.70 59.57¢ (1.77)  2.70d (0.15) 4.39
Alps Midoriuzumalki
Freeze Bread Height SV Centrifuged Liquid Bread Height SV Centrifuged Liquid
(day) (mm) (cm’/g) (mL/100g dough) (mm) (cm®/g) (mL/100g dough)
0 83.40a (0.10)  3.50a (0.01) 7.46a (0.46) 88.00a (1.50)  3.74a (0.02) 6.58a (0.47)
1 64.20b (2.70)  2.38b (0.02) 9.67b (0.09)  64.90befg (1.30) 2.13b (0.70) 8.42hde (0.12)
3 70.80c (1.80)  2.22c¢ (0.04) 8.63c (0.38)  74.00cf (6.40)  3.35¢ (0.08) 8.15adf (0.35)
6 59.40d (1.00)  2.65d (0.13) 10.20b (0.20)  59.30deg (2.10) 2.44d (0.05) 8.95cef (1.06)
Horoshiri Kitakami
Freeze Bread Height SV Centrifuged Liquid Bread Height SV Centrifuged Liquid
(day) (mm) (cm’/g) (mL/100g dough) (mm) (cm®/g) (mL/100g dough)
0 80.30a (4.20)  3.26a (0.17) 0.00a (0.00) 79.50a (1.90)  3.38a (0.01) 0.90a (0.10)
1 66.50bf (2.10) 2.46b (0.16) 0.28b (0.18) 59.80b (0.80)  2.52b (0.09) 9.67b (0.09)
3 57.20cef (6.20) 2.12c¢ (0.06) 0.38b (0.04) 57.70b (3.80)  2.17c (0.13) 9.19¢ (0.94)
6 51.30de (0.20) 1.87¢ (0.01) 0.40b (0.00) 60.30b (0.90)  2.48b (0.02) 8.12¢ (1.30)
Nanbujigona
Freeze Bread Height SV Centrifuged Liquid
(day) (mm) (cm®/g) (mL/100g dough)
0 88.00a (0.28)  4.43a (0.54) 0.39a (0.97)
1 66.05b (1.48)  3.37b (0.00) 12.58b (1.66)
3 62.40c (042)  2.13c (0.01) 13.15b (1.06)
6 58.10d (0.85)  2.19c¢ (0.08) 13.70b (1.69)

Values represent means of two replicates. Means followed by different letters in the columns are
significantly different at p < 0.05, according to Duncan's multiple range test. Standard deviations are in

parentheses.
Table 3.
Effect of Centrifugation on the Centrifuged Liquid(mL), Protein, and Carbohydrate (mg)
Minutes at Centrifuged Liquid Protein Carbohydrate

38,900¢g (mL/100g dough) (mg/mL) (mg/mL)
60 0.71 (0.31) 14.3 (1.0) 55.3 (24)
90 3.24 (0.80) 134 (0.7) 50.6 (2.9)
120 7.39 (0.91) 12.2 (0.2) 48.6 (2.8)

Values represent means of two replicates. Standard deviations are in parentheses.
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Table 4.
Correlation Coefficients Between the Amount of Centrifuged Liquid,and Breaad Height,
and Specific Volume

Bread Height Specific Volume
Camellia -0.828 -0.855
Red Knight -0.963 -0.947
Alps -0.938 -0.662
Midoriuzumaki -0.913 0.752
Horoshiri -0.880 -0.939
Kitakami -0.926 -0.950
Nanbujigona -0.885 0.854
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IR BWT, EMERARICEELY 5L E 20NN 2HBD B, TD1D1X38T. 2HRI205r 0 %
BERERPIC, 739 —HER 707 7T — DI AL OBENIHZ L TH L, 7IT7—¥OIHEILIE, WEEE
PR oK EWEROWNE, 2707 7—BOIHRUALIR Y 7 EEMINSEL LN EZ LN L, D
TVNEBHROTIS OREFRRITERE AP OB ALY R 57 X7 BB 2 G AW HREED D 5. B9 1
DUEA—A MDD TH b0 BHDASTV RV FTIZOWTH A=A MINERZRFEHRE LTHHT
& L 7S B AE B AR (R R SR WA S S TR DMRESANIT L7201, #
T EBR A BN 7 TIi o 7z B8N 71, BEEL 2R M N EMERALTERLAFY TH 5. £
WHOERIZOERWEN Y ([ —AM+0H + &) /NER) ERGHDOELBEDIN T (A=A + 758k
+ U+ ANEERD) A D OMEEE TR, B KA e F oS 2R SRR AR R B A AR L T
KBWTERS DRI LW LZRIELT WD, ZDOT LI, MERTOMSR (TI7—¥, 7us7—
¥) OO EEZRLTWA,

3)—4 BEBE/NEMRINSOERMEFE
FigdlZR L7283 By BRI, BAAEH Nk R BB R ZFig SIOR L 720 RGHIF O RE3EH F
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7 E3Y K O CHEE 55 DA D T, EEERARIIRERBEVCPBRESIN D, A —A M+ ZHHO
AT HETH o7z (Figd,5) o RGTHEKOREEHW N T A —A M+ EHEAOS 25 P OB MERARR T, 5C
ERORAEW /MER R 7%2100% L L72E&36% Th -7z (Figdh) o = KGHEF D/ Y F 7 Tld, %«
WO A 2100% & L7 Z83% Th o7z (Figd) o Mr —ALLWHBEHINT VL, ThWR, 73>
FZBWTUIA—A MR ANER R LD H 5. LA L, BN ER BRI T D ES
BHL//NEBRF 2BV TR, Zhaf 35 ZeBHRR V., ThHD T LUk, FEREAE Y A3 JE i ff bk %
WMSELBEELWHTHDHILERLT WD, THE L HIFHIEE L 72RO % B 03 2 7L ko i
&R L7z A —A M+ ORI /R P&, ol Rl XoTHELWHIME /R L7z, BT
BEAEH N Rk, KRG F L@l L2 F ol oREIZBWT oA bEodbo k)
% K DM AR R AL SN 720 BHAGDE ORI /IR P ORGHE GH - L 72b 0D 50
HEHAR P & Lo 2 R L AL A AR Z S 0 4630 BE A e & O BITE R I 72 (Tableb) o %5538
W /NER R 8 o8 7 P, B KAL) i (S R AR R R B D3 d o 7o B MR BES T K B 3 B A

A EN D & 28 7 B & KL a2 id, mve, v o Al o v 2 EAURIE S,
Bread dough

E Control (nonfrozen and unstored) M 1day frozen

salt FARRRRRRIEE LA aRAE R R

sugar
veast [l
yeas!+sugar |

yeast-tsalt

sugar-+salt s e

yeasl+sugar+salt I e e S S S

0 2 80 100

0 40 60
Centrifuged liquid (%)

Fig.4.
Effects of bread dough components and their combinations on the amount of centrifuged liquid. Camellia
wheat flour was used.

Cultured fluid / ugh

B Control (nonfrozen and unstored) N 1day frozen

salt e

ym_‘_ sugar SR
yeast-+salt

sugar+salt R

yeast+sugar+sall f

80 100

20 40 60
Centrifuged liquid (%)

Fig.5.
Effects of cultured fluid/flour dough components and their combinations on the amount of centrifuged liquid.
Camellia wheat flour was used.
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Table 5.
Correlation Coefficients Between the Amount of Centrifuged Liquid and Protein and Carbohydrate from
Various Combined Bread Doughs and Cultured Fluid/Flour Doughs

Bread Dough Cultured Fluid/Flour Dough
Non-frozen Frozen Non-frozen Frozen
Prot (mg) Carb (mg) Prot (mg) Carb (mg) Prot (mg) Carb (mg) Prot(mg) Carb (mg)

Bread Dough
Non-frozen liquid (mL) 09769 0.9977
Frozen liquid (mL) 0.9407 0.9739
Cultured Fluid/Flour Dough
Non-frozen liquid (mL) 09673 0.9103
Frozen liquid (mL) 0.9869 09177

3)—5 HEEAKFRICHIIEBERPORBERYERENHE

RIS /Ny F oy e & D MERE R A5, FEFRIC L B4 —A MU EDIC X > THIMT 550 L9 % i<
A7z, Kidehgz 0, 70, 140, 210, 28075 ]\ 221k S & 7z IR¢ 00 e Bt Wi A 4 2 T~ 2 D BFRZ B ad L 72,
Fig 6BOHV T I /N B o7 5 & O e e i i1, 552805 ISR I L7z 2D Z 2134 —A M
Lo TIELN L FRFEA Y O OB NN LT, EHEA R DRI T2 LR TE 5, 512, BRI
BUILEHOBEIMOL XN OEBIZOWTH M7 (Fig6A,CD) o B h o o m 2 26512 L7254,
AR R BN OB R NER F o0 I B REBIINL 72, SHITEEREH075 DR TS 28
L7z (Fig.6A) - € DHIMMEEROARIZI A DL SN, B S B EZRWL & (Fig.6D) . i HEHK
Wi O NI R B OB R OVA LRIV NVIZBWTLBBREN L oz TR THR NHE
AT RIS 2Rz F 7 (Fig.6C) 12, N7 46 O B AR W A%l i O K5 284 (L3 1.45¢) /
NEF R (Fig6B) 12 Wb DTh o7z, BEHEAZ IS 2 JEREA MY L, FERERF IS LB A
WTHIEBR LIz, LALADSFYRICEEIFIEL 2V E XX, B Al FYNOLATS I EIER
Drotze D EOFER S SRR E oW AN O BRI IZLETH L I Ldvbh o7z,

15

—y
=

Centrifuged liquid (mL/100g dough)
(5.1

& R— Fa® D--|

0 70 140 210 280
Incubation time of cultured fluid (min)

Fig.6.

Effects of fermented products and salt in cultured fluid/flour dough on the amount of centrifuged liquid.A,
2.90g of salt added before incubation; B, 1.45g of salt added before incubation; C, 1.45g of salt added after
incubation; D, no salt added. Camellia wheat flour was used.
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PO &l B A E OB PR E ATz BRIE A /AN IR A A L SICARFICRE Z RIS AL TR
&R D B A 2 T Tz £ ORI, Fig TSR L7z X912, /AR 145128 L TR 3.63g X Tl w4
HAIHWIMLZZ, LA L, 2R Lo I ORINLEERA R Z RS2, TRHDIEeh 6, AHAF7IC
WIMSATzWE, KIZADER ORISR E T2 Z L ARB SN, — )/ TEEOREOIFMIZ AL R 224k
S, LHEH O LKAV EB ISR SN S Z L2 R L7z, TH29gD RN, i ik o R 2 58 4
R DTRERTD %o FRIRINY AV D570 2 BEAEW/INEF B 7 6 OMEHERAK I D & 237 P L K
b 2 i~ Sl R R L TLB L 720 £ ORI R Er S W Z /R L7z (Table6) o €D LN HEIED
A LB SNz & o B E KM OB L E DI ZALE R o722 Eddb ol

Table 6.

Correlation Coefficients Between the Amount of Centrifuged Liquid and
Protein and Carbohydrate from Salt-Added Cultured Fluid/Flour Dough

Protein (mg) Carbohydrate (mg)
Centrifuged Liquid (mL) 0.9720 0.9597

Centrifuged liquid (mL/100g dough)

Salt (g/145¢g flour)

Fig.7.
Effects of salt in cultured fluid/flour dough on the amount of centrifuged liquid. Salt was added with wheat
flour after cultured fluid incubation. Camellia wheat flour was used.

3)—7 A—APDARERDSRIFTHRNAMADHTE
A=A PEKRICEE LM E DU L, 2O =AM EHTRIN L7z (Table?) o B3 O35
(mm) | L& (cm®/g) ) 1X, Iy bo— (RIGHA—AR) LIEFEALEFRLTHo 2. L ETEDE7 v a
YCRLIZEN, AR TIE AT @ L TN I/ A —AMCIZL, IV T VAN —A eI L7z,

Table 7.
Effect of Freezing of Yeast on Breadmaking Properties
Bread Height (mm) Specific Volume (cm®/g)
Unfrozen 77.80a (0.00) 3.31a (0.07)
Frozen 77.53a (1.59) 3.21a (0.05)
Frozen in water 76.60a (0.28) 3.28a (0.01)

Values represent means of two replicates. Means followed by different letters in the columns are significantly
different at p < 0.05, according to Duncan’s multiple range test. Standard deviations are in parentheses,
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3)—8 WNCIEOFDERATVTDZE

ISV RTA UNER. B8, M, KOREW) % -20C TOHRMEHL . ZDHAC TI6RFR R L7z, Z L
TA—APEIITIRA L, FiglOl IR S 217572 #i%1X Table8IZ/R L7z B8 (¥ ba— il
FTHU%TRLIZ) & AINER - HRA)X T/ 5100% & FRE99% . NER - TV T AT102% 2 100% . /N2
By - FEEABTI07%E115% IRy - X574 ) TI08%E109% 4D, ZREhay ba—EZIZEkE
o fzo EHERARLEZ, A AYX116%. TV T A105%, FLBEI%., ¥7/ A FV64% %D, Fa¥ ra—n
IOREHEMTHI L3 LD o7 DI LI, WY FYHOKRBER G IV TV R TIA LAY —F X
G T =1 YT ARG e PN R DGO B G RIS Ko TR B R GALWI LA RTHNOLERS
2o RISV FIB Oy FYAIA—A MR INA 7= D) 2ol L7 TRIIFig UIR Lz, TORHEIE
Iy b= E RO PEEIRL 7z (Table8) o T4bEAA) Y TIE/ N Y H101% & AER104%, 7TV
ATIX106% £ 102% . F LB TIZ104%E113%. ¥% /740 TIX109% £ 106% & 7 - 72 3 B A 0 1 )k
3, FaY Pa— VAR TAHRA)Y146%, 7V T A106%, FLE119%. F 5/ 04 )71% LR -7z, UL EO#E
R, RV FIROA—A ML, GHECRHIGE B L w2 edbd o7z, MR RD A —A D%
I L BB o7z WSV Ry COMHith, W82 21772 (Figl) o ZO#5 % (Table8) &, &>k
O—)L & LU T, AR TN &T75% L ILART6% ., 7TV T ATT8% £71%. L T81%E85%., ¥ %/ 4
F1)T88%L85% L%, WD RELITHA SN MR X, £33 ba—VE LT, B2
JX167%, TV T A128%. L B122%, F 577 F)372% EF LMLz, ShODFRDS, Bos 4
W 2 RE L2720 O3 Y By Omsi L UE 032 FoA, B) OB HADEBIZNAZWZ LA bh -
7eo LU ADIE ., FE/E EE Vo772 Lo TAEDSFHENIT bzt O3V F20) I8BWTid, T
BORENZEDPEZONTZcDFEN, R FIHRDOA—AMRNLER OGHO LRI, BN PRS- L %
mole LA L, MITOTEBZOWHIE, BN HICKEB G L7z, 23 By Cldm s L OB X o THif
HZF L EZOND T bB Sy FCHh 500 S, WAL L 27K, RSl 7228 i

Table 8.
Breadmaking Properties of Doughs A, B, and C When Baked
Camellia Alps
Bread Height SV Centrifuged Liquid Bread Height SV Centrifuged Liquid
(mm) (cm®/g) (mL/100g dough) (mm) (cm®/g) (mL/100g dough)

Control 27 800 0.00)  3.31a (0.07) 750b (059) 82.07a (3.62)  3.37a (0.08) 883b (0.11)

(non-freeze)

Dough A 7795a(1.12)  3.29a (0.07) 8.69b (1.08) 83.68a (2.15)  3.37a (0.10) 9.29b (0.52)
B 7894a (1.24)  3.45a (0.01) 10.92b (0.35)  86.75a (0.90)  3.44a (0.07) 9.32b (0.09)
C  58.05b (0.78)  2.50b (0.09) 12.56a (2.80)  64.20b (4.24)  2.40Db (0.23) 11.30a (0.21)

Haruyokoi Kitanokaori
Bread Height SV Centrifuged Liquid Bread Height Y% Centrifuged Liquid
(mm) (em’/g)  (mL/100g dough) (mm) (em®/g)  (mL/100g dough)

Control

(non-freeze) 80.45a (0.07)  3.27a (0.00) 13.90b (0.33)  77.35a (4.88)  3.29a (0.07) 0.69b (0.27)

Dough A 86.15a (1.05)  3.76a (0.03) 15.36a (0.21)  83.45a (249)  3.58a (0.08) 0.44b (0.15)
B 83.36a(2.39) 3.69a (0.11) 16.54a (0.06)  84.05a (1.23)  3.48a (0.09) 0.49b (0.01)
C 65.25b (3.61) 2.79b (0.23) 16.96a (0.06)  68.15b (0.21)  2.80b (0.08) 2.57a (0.91)
Values represent means of two replicates. Means followed by different letters in the columns are
significantly different at p < 0.05, according to Duncan’'s multiple range test. Standard deviations are in
parentheses.
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3)—9 MRRBDNRICICHIEEA—ZANEMA VT — R R R EBEEIT 1RO/ N
INERY I A XNTHER L7228 B Ch i ofith, MRS 3l f — AP MA TR R C1E3 Y
FC2% L7z ENHDOENY TR ZFig212, ZO#i % & TableI/R L7z, 23 F 7 C-1E, 7305
(62.30mm (2 ¥ b= ?D80%) ) . [LFF (2.24cm?/g (68%) ) L&), WAV DK FAALNT, ZDZ
i L7223 FoCOMDA—AME, MZOSNHEZFIHTET, ELTCObFESEHLILENTE
T olrl bR LT WA, L LAEDS, L7228 FYCIIA—A e A - LREICBWTHE Vo
WEREAON LD o7 (F—Y—iLlEd) o —H, W EA—A PR T, —KIHERE HE. “IRFEBEL
7N FC213ay bu—v e IKU 2@ U 2 BN e Sz, T bbb ay bu—b o3 577.80mm,
HAR3.31em® /gl LT, 28 F7C-21278  #583.09mm (107%) 7 FT3.53cm?/g (107%) L7z Z
DZEZ N FCOFRD A=A (RPNZIMAZSNT=H0) 13, 728 Z RIS RE O3 FoC-)
ThHhoTHCO2ZHAESHLENEZR-T VAL IED RSNz LU, BE, LA —A 2N R
ZMZ7z60 Sy F7C2) 1, CO2Z2RAEIELIENTE, MRLLTay ba—V ko B 557
SNz NUFYC2HLFLWES R R L2 ENE, A=A FDRIMZLACO20 58 L HiEE A, —
WHEE, WK, KRB TEOENELTH A S FOCIIBIIA G H L UHREIZ E-TE A R3S 2
BN PHKTOERMIE, A —AMEEOREL S FY o7 V7 < b)) v 7 A0 MEVEL o 7021
(IKF) 2ODFERTHLLEZLN S,

Table 9.
Breadmaking Properties of Doughs C-1 and C-2 When Baked
Bread Height (mm) Specific Volume (cm®/g)
Control (non-freeze) 77.80a (0.00) 3.31a (0.07)
Dough C-1 62.30b (3.42) 2.24b (0.22)
Dough C-2 83.09a (4.03) 3.53a (0.27)

Values represent means of two replicates. Means followed by different letters in the
columns are significantly different at p < 0.05, according to Duncan’s multiple range
test. Standard deviations are in parentheses.

3)—10 /NURYC-2IiB1B— R REBOLHEMY

KISV FIC20 LRI BVTRBRHO LEFLEN, LI D% <72 (Fig.2) . 78V FIC-2CHB L
TRFEMALBE ATV, BV RBRE AT o720 £ ORKA: (Tablel0) (&, I > b —Lb @232 @77.80mm, HA AT
3.3lem®/glZ X, 78 U 1558.35mm (75%) « [L#ERE2.24cm’/g (68%) L0, LF LB/ ks h s
Molz, ZDOT LK, LIS FICHEDKDGFHEC LT, I LIR Y FICHO VTP v s
Al T2 ZWREEA—A PO ENTARETH-TH, RIFHFTOLRWAZETHE L 2h o7 L&IR
LT LA LARA S, —WIERE . URSERE LRERE/NV FoC21E, E LW S22 8
WTEI DL ML 7N FYCIA—A MW REZIRIML . — R FEEE, B, KRS RSN b, &
DRy Fyaybo— L EFEBEOBE SO E IR LT,
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Table 10.
Breadmaking Properties of Dough C-2 When Baked with and without First Proofing
Bread Height (mm) Specific Volume (cm®/g)
Control (non-freeze) 77.80a (0.00) 3.31a (0.07)
Dough C-2
With first proofing 83.09a (4.03) 3.53a (0.27)
Without first proofing 58.35b (2.47) 2.24b (0.13)

Values represent means of two replicates. Means followed by different letters in the
columns are significantly different at p < 0.05, according to Duncan’s multiple range
test. Standard deviations are in parentheses.

3)—11 AHRBRUNRIOHBEMEDETICONT
NYFIDOLAR T —ZBT5GH LR O R W 5720, 2> ba—, G- R L7z > FoC,
ZLTRIERE W, RFEREZ T o728 B C2% £ T (095 -760mmHg) Tl L7 (Fig.8) o #
GRS —=ADHRDIET O T LT FAF v 7 OFFOF O FIOEE (mm) OELZ W72, arba—)
& WHERE W, SRR R AT 723 R C20 81, 120 #30mm 2 572.8mmiZ#f K L7z, L2
L. Ws - L7223 2 B ClEs0mmh FIZHER L o7z B L72 R 200 L 72 KIZED, Fooff
CiEar ra—V IR R o725, —RFEEE WG, “RER L1723 FoC-218, ay ba—L oL Ny
WZEFTHEL7. MER FYOL ATy =ML, Ko GRICKEGEE SN LY, Z LTIV Y
C20 8 oMz M LT %, Czuchajowska 52 &, BSVREOKGEALIZTTO—=T7 K ) 2—=24

NOEB, K EOETEDLR I, ST EDFIDNA, IDRIVEHE L.

—=—Cantrel (non-freeze) ——Dough C
——Dough -2 ——Pressure
t 80 0 5
E -100 :IE:
é 60 {1 -200 g
> 50 1-300 o
T 40 -400 3
T 30 1 500 &
% 20 -600 O
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0 ~1 —goo
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Time (sec)
Fig.8.
Change of height of dough (control, frozen-and-thawed dough C, and first-proofed, molded, and second-
proofed dough C-2) in reduced pressure.
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28 B LG L I DM 7 I KW R DB 5 2 L Ash o7z,

AL 728 P lCib i e A =2 M2 WERML . & LTHEE G, —RIERE, . ZRFERED TR 4
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B WA TR E T2 &, av ba— e ko MEHEZRL7Z,
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A Monte Carlo Simulation Study of Mean Square Displacement in 3-Agl

Kazuhiro TAKAHASHI

Faculty of Home Economics
Kobe Women s University, Suma Kobe 654-8585

Abstract
Mean square displacements are calculated in f-Agl by Monte Carlo simulations. The calculations are performed for
three maximum displacements at temperature 420K. It is observed that the mean square displacement of Ag+ ions
has three different time-regions with a maximum displacement dependence. In comparison to a result by molecular
dynamics, it is shown that at small time region the particle dynamics are different, but at larger time region they
become similar. For time evolutions in Monte Carlo simulation and molecular dynamics a linear dependence is
found.
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A Study to Determine the Nutritional Differences Between Nursery School
Lunches and Home-made Meals

Takako TAKAHASHI' Yoshiko KASAHARA? Yuki SATO?#

'Laboratory of Nutrition and Foodservice Management, Faculty of Home Economics,
Kobe Women's University
*Yamagata Prefectural Yonezawa University of Nutrition Sciences
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Abstract

In this cross-sectional study conducted on May 2012 in a nursery school, M city, Gunma among 24 children, we
analyzed the amount of energy, nutrients and vegetables they consumed in their nursery school lunches versus
the food intake of meals made at home. The distribution of meals in one day was also compared. Weighing and
observation were used to collect data on the nursery lunches, while dietary records by children parents were used
to collect data on meals at home. The study lasted three days, two non-consecutive days with nursery lunches
(weekdays) and one day without (Sundays). Our results showed that the consumption of calcium and vegetables
was significantly higher on the days with nursery lunches. The consumption of vitamin A and vitamin B:at lunch
accounted for a larger percentage on the days with school lunches. These results indicate that eating nursery lunches
caused an increase in the consumption of nutrients and vegetables of nursery children in one day.

Key words: nursery lunch, child, dietary survey, vegetable consumption,
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WTHRER R TREF B ZITIHAIE, HRBEDOT Y ARX Y MeAToTRER M Z LFELPDCAY A~
Nzl §LIITRENT VD,

ZITH N REFTOLEE X LI, RO THBPREICBILREHOM[EOFGFE2YIONITTHE
ERAMIS, RFRAR T

2. H &

ol A2 L, 20124E5 H DM BDHHH2H, s BDO L WHIHD MK L 2 W3HMY TH 5. KD HHH
& REIR EAER SN TV HEH2S LIEHO S Bl L 2V2HME Lz, &0 wHIE, HREHIC
YA KL 72,

o A5 0 G B IAE G MO O RTINS0 ) 3 A S5 DI ITHTH S, ZDHILTRTOT—I D%
Ho123I% B 2% - WA-4%. %P 1-6% - K -5%. SF 5% - 2% (B113% - L 11%) OFER24%

(65%) % AN FEHL Lize BT R HO G HIRTIE, WA RRED DRG0 OHF— 5 %L
WTERD»o72,

PRI O EHMAIL, A TN LT LI LRGSR LIS XL L 72 RED ZFT,
PRAEF AR ECFE TR L, AR O W TR BG RECEE TR L 72, MR TIVIVA = (F =%
EB, KD-812) i\ 7e TRTOLERE. P —= v 7 22 AR LY, HEIC LY., AL,

FREAT D5, AR SIS 7 RV R A Ver.6.0 (BRI HL) © 2w /oo R EURBIZOWTIE, JEER
AR O KB FHTHOON S T AN F —RURERIZOWTHN 217 o720 MAHHTIIERHETY 7 b
SPSS Statistics 21.0 for Windows (IBM#lL) ZH W2, S EDOH L HELRWHDLEIZIX, oD dH At E
v, BRI LRI e B E 5 T R T 2 0% OB IZIEBonferronid £ ILE AT 5720
HARAND £ EEIEHE (20104E10) 5 12HES LA b8 72 3 38 HECIR IR 0 GF I 1 Fisher o i Heif 56 s &
7o AEHERIVTNH5% AW E L7z

B AW E BB TR O a5V A O 5L LT ENIBRBINE T O MR R A 0KELHT
Fhi L7zbDTHY, AEFIAR I B ORER S, Gk THEERS .

3. # B
1NBBNHZAELVEDTBYE)OFEREIFIRR
KUK BEOHAHERVWHOREREEP R /R T, TANVF—HEURE, 72AECE, IRE, |/ AL
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F—reE, A, 8 € IVB1, €Y COENMIZOWTIE, fEOHLHERWHTH BRI
OONLole —H FEDOHHHD I T AR 13435mgs . #FEDORWH3I8mgk VA IS E -7
(p<0.01) o WIZHF DB % HO LEHTRE4.0gi3, LD LV HS.3g XD AR ZRd»7z (p<0.05) -
F1 BEOHZBELEVENIAYYORBEREHERNE

HoHHY (n=24) ZWHY (n=24) t-test”
T F— (keal) 1294 = 253 1290 = 380 n.s
72 AAEE (g) 424 = 82 405 = 157 n.s
W& (g) 421 = 121 412 = 208 n.s
il I el (%) 289 = 34 280 = 74 n.s
BEIRALH (g) 1828 = 316 1888 = 495 n.s
VLN (mg) 435 = 100 318 + 149 p<0.01
#k (mg) 42 = 09 41 = 1.8 n.s
LF /=N (ug) 263 + 69 191 = 172 n.s
L7381 (mg) 056 = 010 055 = 030 n.s
E¥3IVBe (mg) 080 = 015 067 = 033 n.s
Ey3C (mg) 58 = 10 8 = 177 n.s
1Tk HE (g) 68 = 13 70 = 39 n.s
i (g) 40 = 12 53 += 22 p<0.05

TRl £ BEHEAR 72

1) #E0dH2BH. 2HMOFHHE

2) HEOZWA

* ML tREIC LD EOH L0 ELRHDILIE  p<0.05
n.s : not significant

) MBENHZALEVENBEDREZSEIVNR

HBEOREHEEINEZ R2IRT. MEOHLHOBEDAN Y T A, LF/—VYhE, E¥IBaDE
Pt M EOLVHO BRI EIZEZ o7 (AT oA, LF/ =44 1p<0.001, %3 B2
p<0.01) o AHHPGIZIH L) OBAUR L F AL, S EOHLZHOBEOEILEAF AOL VHI VAT I

ik 72 (p<0.001) .
K2 KBEDHIHELVHDBROREZFHNE

HHH" (n=24) ZwH? (n=24) t-test”™
TALF— (kcal) 413 = 45 380 = 183 n.s
72 AEH (g) 145 = 17 136 = 90 n.s
=44 (g9 152 = 17 122 = 79 n.s
N = AL F— 3 (%) 332 = 28 275 = 130 n.s
RARALD (g) 527 = 64 537 = 272 n.s
i) By N (mg) 184 = 22 77 = 86 p<0.001
#: (mg) 1.3 = 02 12 = 08 n.s
LI /=Y (ug) 128 = 23 38 = 36 p<0.001
¥¥3IVBI (mg) 023 = 003 020 = 024 n.s
E¥3 B (mg) 037 = 005 020 = 0.26 p<0.01
3 C (mg) 23 = 5 29 = 73 ns
T (g) 21 = 02 24 = 17 n.s
i (g) 09 = 01 22 = 16 p<0.001

PRl = B

1) $EDODH LU, 2HE D351

2) #EDiwg

* MIBLZtMUEIC XA EDH HHERWHOMKE  p<0.05

n.s : not significant
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E IR EOH L HE W HO N0 528 3 MU o Mg

NBRDHZHELVHDIBLHIDIZINF—HEREICHDIBEEILOIRINLF—HENEDOES

1H4) DT AN F— IR IZHDL2BHF L O T AN F— IR OE G E2 LR T, PlEO T AL F—#H
WHOE I EDDH HH23.3112.3%. #a DRV H25.1+:10.4%, BEIIMHMEDH HH33.0+7.0%. #HED
%WH30.3:12.9%., Y EITAGEDH HH26.7£6.8%. faZD%H28.0+10.1%., HEIHMEDDH HH20.3+
6.7%. DB VHIT6£127% L, WTFNLORHLIADH L HaVH THEEITBO LN o7,

LALAAo, HiB0bsHELVHT, FhEh, ARILO T ANF—#HNUEOH GEAL L, MEDODH
LZHOEEOHEHWE, MEIDDHFEIIZ L 572 (p<0.001) . HEDOLZWHTIEHAD T F)LF— D
BVRE VLIV L h 572 (p<0.01) o MEDHLHERVHTIE, EHIZ, BEOT AV F -
wOHGIE IHOETOREFEONTIROEH 72,

Fro, AR ORERBIE DS TIHL ) OB RKEPRIZEOL2H AL RNML, MBEDHLHEVHI LI
BRI B L7, i BOHLADEEOL F/7 = MO H51350.8+12.5% &, # D5V H21.3+20.1%
ARG EICE D 272 (p<0.001) c €7 VB EDH HHOBELO N EDOHF D3, 47.7+10.6% & #5
DR\ H28.2+22.4% XV A EIZE D -7z (p<0.001) o #ICEEHNEIE, S AOHLHOEALT23.0+
71% LR EDR\WH39.5+15.7% 12 A B A - 72 (p<0.001) o

®3 HROHZIALLEVEOREIEOIXNF—EROFE

HHAL (n=24) 1 (n=24) A 1L (n=24) B fr(n=24) ANOVA?Y
HHHY (%) 233 = 123 330 = 70" 267 = 68 203 = 67" p<0.001
ZWwH? (%) 251 += 104 303 = 129 280 = 101" 176 = 127" p<0.01

3 i = AR e
1) #EOHZHH, 20O
2) WEORWVAH
3) Wif, Rf, A MAMTOlE  p<0.05
ab : W XFWTOAEEDY (Bonferroni L EILE)
4)BBDHIALLVHDRBERFRIIKAZARAORBHIELE (2010F/R) ¥ ICES L& E A5
MEODHHHE L VHO RGN Z HARAO HFHAUIEHE (20104E1) @ OREFETL 0K HEICH
SLAHLETIIL (#4) . EDOHLADL F7 =)V %k, ¥¥ I VB, ¥4IV COERURIZH AN
HEDEDDH B HD ) D, e FIg 2%k (EAR) RO BEDOFGWH T Lh o7z (LF/—N Lk
p<0.05. ¥% I ¥B2:p<0.01. ¥¥ 3 C:p<0.001) . B LR THADDHLHOFHHEDRVH LY HEE
it (DG) % Fll % # OB EG A EIALh-72 (p<0.05) o
5 BDHZHELVADTFROTFEIN R
1H24 ) 0 B3 o R L B35 o B HREF e #5107 30 IHY Y o SR EINE R, REDHSH
137.5+469g&. ¥ DR VH67.8+64.2g DML A I % {HHLL T W7z (p<0.001) o IHDH DL
i aHhTHREINEEZAL L, B EDOHHH68.783gL, MDD VHI85:27.8g XN HEIZE o7
(p<0.001) -
PO ERE AL L, MEDOHHHE.3: L ERIIHADO RV 722 H X ) A B2 EIRL
Tz (p<0.001) o EFHNCAZEMEDD HHDELTIIS9=04MET, M ED LR VHOER1.0=1. 14
FE DA EICE CGEL Tz (p<0.001) »
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F4 BEOHIAELVEDOREREFIVKRL

PR ik W

A (%)

HAHHY (n=24) vl (n=24) Fisher's Exact Test
o EER il 13(54.2) 13(54.2)
TN F— n.s
EERDL L 11(45.8) 11(45.8)
EARA i 0(0.0) 0(0.0)
7oA EE EARDLERDAK 0(0.0) 1(4.2) n.s
RDAL L 24(100.0) 23(95.8)
EARA i 21(87.5) 20(83.3)
#s EARBLERDAR M 0(0.0) 3(125) n.s
RDALL L 3(12.5) 1(4.2)
EARA i 9(37.5) 15(62.5)
% EAREL ERDA i 13(54.2) 5(20.8) n.s
RDALL L 2(8.3) 4(16.7)
EARA il 17(70.8) 22(91.7)
,  EARVL FERDA A 7(29.2) 1(4.2)
LT DAL 0(0.0) 0(0.0) p<005
ULLLE 0(0.0) 1(4.2)
EARA il 16(66.7) 18(75.0)
E¥3vB1?  EARELFRDA A 8(33.3) 4(16.7) n.s
RDALL L 0(0.0) 2(8.3)
EARA i 3(125) 11(45.8)
E¥3vB2¥  EARBLERDA A 9(37.5) 11(45.8) p<0.01
RDAVL L 12(50.0) 2(8.3)
EARA i 0(0.0) 12(50.0)
¥r3IC EARDL ERDA Kl 2(83) 1(4.2) p<0.001
RDALL L 22(91.7) 11(45.8)
_ DGl 18(75.0) 11(45.8) _
FURHISEE 6(25.0) 13(54.2) p<005

EER (Estimated Energy Requirement 5T #)V ¥ — 0 %50) | EAR (Estimated Average Requirement
I & ¥4 %) . RDA (Recommended Dietary Allowance 3% 4) . UL (Tolerable Upper Intake
Level i %5 LR AL . DG (Tentative Dietary Goal for Preventing Life-style Related Diseases HEgEht)

1) #EDHLHH, 2HHO FEE
2)  HEokwH

3)  1000kcal 4720 O THAM L7

n.s :not significant

B)IEBRDHIALLVADHFEDERHNDOTRNELERLN

THY ) Ok BRI M ADDHHH51.3£204gL, MADRVH27.6£29.2g 12 HBIL A 512
Ziro7z (p<0.01) o THY D O3 @B HNRL, SMiBOHLHELVHTHERE R 2d o/ IHO D
HTLMEIZDWTAHAL DI, BEDKH DD 5 H E 7%\ H o3 o 5 i) o fLUIE L A B £ 612R
T HETIE MEODLHORGEE, RO EOMILIL, HEORVHINAREIZE LT

(p<0001) o

PR OFEFUNOLAY ) OFEEUL, kWO, REBREHITHMAOHLAL L VATHEEI L) o
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E IR EOH L HE W HO N0 528 3 MU o Mg

2o L LEREARLLE, MEOH 2 HOBRMEFF, fE A FEO IR & B EEIX, HEORVWHED
% -7z (p<0.001) ($#6) o

X5 WBEOHIRELVEORECZLEOFRANBLERNY

W SO I S PR LR
HHH (n=24) 7ZWH” (n=24) t-test® HHHY (n=24) 7ZHY (n=24) t-test”
Wi (g 173 + 267 87 = 164 ns W (%) 10 = 1.2 08 = 11 ns
(g 687 + 83 185 + 278 p<0001 £ (FE¥) 59 += 04 1.0 £ 1.1  p<0.001
Af (g) 516 = 376 383 + 439 ns A (fli%) 30 = 12 26 £ 17 ns
T (g) 00 = 00 13 = 61 ns M (%) 00 = 00 00 £ 02 ns
il (g) 1375 = 469 678 =+ 642 p<0001 il (FE%) 83 = 1.1 37 = 20 p<0001
FEX il + A A 22
1) ¥EOHDH, 2HEOFHfE
2) #EOLWVH
* MIEOHHHEIC LA ADDLHHERVHDILE 1 p<0.05
n.s - not significant
%6 WEOHIHLEVHOBROBEOEEHNOERELFEEL
B SRt W S LR R 22
HAHA" (n=24) HVA"(1=24)  t-test’ HHA"(n=A) HVA?(n=24) t-test*
W sE (g) 420 + 51 98 + 165 p<0001 E@UFE (FH) 30 £ 02 08 = 1.0 p<0.001
Rl g (g) 266 = 40 87 = 218 p<0.001 @iFsE FEE) 29 = 02 02 = 04 p<0001

¥ Al + A e AR

1) #fEodsd, 20 B0

2) ¥EORWH

¥ HILDHHtMEICLLMEDHLHERWHDILE 1 p<0.05

NBEDHIAELEVHOBENDHEDEWMEDE S
FETICHEFENHFEENEOW SR X7 KEDHPEELVEDIAYYOFEERBOBELD

HEEREOHE

Fo M KD B 5 HORLOWHEHIILD - BT TRET—E—

HH"(n=24) 7%WH* (n=24) t-test®
#A1354.2216.3% LR RO \VH25.1+
151254.2 163%’_&#“ﬁ \v:HZ5.1 W fr (%) 110 = 138 108 * 165 ns
34.6% IS B LA < (p<0.0D) \ & BoOft (%) 542 = 163 251 + 346 p<00l
SIZIHOR P50l b2 B R THESH Yo fr (%) 348 = 164 536 = 37.3 p<0.05
WLTW, I, Y ETIEHREDH D £ (%) 00 = 00 21 = 104 ns
[34.8=164% K L, #ftok w536 0 o (%) 1000 1000

S + B A=

+373%EHEICEHCTFEZHELLTEY 1) &ED0d5H. 20O P
(p<0.05) . e EDOLVATRYETIA 2 WADZWVH

- _ * MIBOHE MEICEBHEDDH HHERVHOKEE : p<0.05

4, £ =B

PRE W) SO IR Z WA L7z SR o528 F SRR, P24 4 [F A HE - 5280
9 D3~5MDFE R EBAFBETH 720 TP 244EFE R A - REFRE ZIHMOBTHFAAETH S, LI L
FAOEFREL REBEPERSINTVWALHARE>S EEHO Y BH2HME, fiEO L VWHIZHEH®
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i FER BT kR W

MREL 2 WA HICAFHMAEZ T o720 KA TIE. RO EMO PN 2 AFHEICRRIZ B T2 5F
i EOA 5260235 282 HIIZ, PO IR sk 2wz, £/, HMZ B EMO T
HANZIFEALTRELLWEWDNTWVED ALY LM EDHHHELVHO AFHICRIEZ 575
I35 R HMIC, A LFEMRIIERE ZHOHBEOH LA FA2A LG AR VA LA Z72IZAKER
DIHDHHE L 2\ W3 H O AW Tdh -7z,

MEOHLIHELRVHTHEEOH TR ERIIANV Y IALZIT ThHoTzs TANLFTF =R ENLAN D%
BETHAEODLHELVHTHEE I R o7 LPLAEYS, BBIZBULANV YA, LF /=Y,
CYIVBOBNRIIEEOBLHPBEOLVHEVABICE 572 MBEOHLHOBET, AV IL
HHRD, M EOLVWHINARICH VO, M ETHILAZFACERLTWS EZE 26N 5, #IZEHE
M4 iE, SEDOHLHO R EFRHREOLZCHIZHER LA BT o7z, IHOEIURIZED 2 KFH
TEOXRBFEEFHRNEOHE TR MAOHLIADBRADL F7 — L 4150.8%, € IV B2AT.7% L. He ik
FHEFME L RIS RO WHICHE LA FISH L IHOF o 2R AP S EINL Tz, 51, R
DdHBHHO HAH LR OFEIZHDLHE23.0% L HBFFHNUE L FAARICHEOL WHIZ B LA
WA TH o7 BRSO O/NERSIEAZFRELMEICLDZE MROHLHOBEEDL F/— )
BRO\IURATHIZ 5D 28 A1 BT43.1% K 1-38.6%. €5 I BB 1-38.4% % 137.0% . A4 it
TP F234% L F21.8%THY ., MALFKIZHEDDLHOBEDOL F/ — Yk, €F I BDH IR
OHEAFADLVH I AEICH L, AHEH LR THEIRVF R TH o720 THAAND LI

(20104ER) 9 IS S LA HETH, LF/— VY ES I VB ¥Y IV CERRBEDH HADEAR KM O #
DHNEVFRREDZCHEINVFREII AL o7 SHICHEEMYETHIMRROHLHOL A2 VHIIDGE T
W1 %% DGV AL ofz WEDS OB TH HAAD T EPUERE (2005 IS LEHET
ML S EOD B HIZRVHIZISR, DCRIPEARKIMBOFHE DB AR AN T I L, 7 RV 4, Wi,
YIVALETIVBIL EFIVBeTALY | FRALAFROFHERTH 720

IHOZ AN F—HIEDO AR LOB 32 AL L M EDDHAHLVHED A E A E R L, #723~
25%. - fL30~33%. ¥ £126~28%. M 17~20%ThH o7z, WH AL X BT ABFORMEY A K9 T
&, LA LR oY, B EIERl/3eHLE L, MEIZ10~20%Ziifz0 B LTHRTAE )
IO ELELTRENT VA, ADHRIZIINS LIRA, WA THARTS 555 HEIERTEITERE TH
WL72bDTH b BRSO LDENFERSEETIE, FADDH L HOH23%, FHE32~35%., ¥ 29~
31%. M13%TH >7z I BHEOMIEY Tid, FHOME18%, F34%., #£240%. M A8%TH 7.
INEERRE NI L . IR OB EOH G IR EVH, BEGEOMALFAEETH -7z,

PR TIE, M EDHHHIZT gL, MiBDHRWHET.8 g M2 {HBLL . M BEDLRVWH IV EICE
Motzo LA L. FH24E E R HE - M AR R TIE3~6RTI547g TH Y., RADEDDH 5 HOHEM
HIETNICHRDEDRVETH 572, S BDOH HHOBELOW RO ENE, B, THOEIUEIZ LD S
BEDOENUROFHGLMEDLVHINARICEHL MEDOHFGPREVI LERR LA ALY b4
EBRIC, BREIUI BT 2 AR EOF G IOV THHE LT A,

AWEDRAIE, FESREDGEIRRICE T 27— 5 2B LD TE R o228 AN RHED D
I e, IMEDIFMIZH SRR TH LI ETH 5. GRS ERNALHFTRATRE LR LU,
DI THFEH T LITHAEL TV, MIBE RO FH LB Z LML R IR SHROBETH S,
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PR IR O 5 1 & 2 O LI 00 56 38 32 S5 o) L i

LD

REFNZHE ) RO AR A LT 72 MEADHLIHOBEDHIV I A, LF/ =LYk, €F I B

HCHE, FF 3R R, TP O RSB EO R WHIZE LA EICE o7z TRNHOIZED S, RETT
RO R FHFHIRRICHF F LTV D I ERWL N ER T2,

E

AWFEOMAEZH 20 THHTHS X L BB 0T VAT I ORIR AL C DR OBk, B o f4 3

A FROFEIZIE, EHPL LT E

ZE W

1)

2)

JEAE G A - AR AR 21 (55 20K) http//www.mhlw.go.jp/stf/seisakunitsuite/bunya/kenkou_iryou/kenkou/
kenkounippon21.html (2014411 H20H)

TSGR RE TR E RS

http://www.mhlw.go.jp/bunya/kodomo/hoiku04 /pdf/hoiku04da.pdf#search="%E4%BF %9D%E8%82%B2%E 6%
89%80%E4%BT %9D%E8%82%B2%E6%8C%87%E9%87%9D' (20144E11H20H)

T A 35 1) 2 ot J 3 56 - D B3R D J) BE - RO R AR AL B R L2 B U A R o §R 4 PR MR AL R I BT A
FeOPEE L ORI P W 52 WhFe & it 3 — PR 224E3H

IELHE G A - A R 1

http://law.e-gov.go.jp/htmldata/H14/H14HO103.html (20144E11720H)

VLA G5 THARAD UL #E (20104 M) Hod Bead 23 ] it
http://www.mhlw.go.jp/shingi/2010/03/s0331-9.html (20144E1120H)

FEA G - THARAO fr Y H L #E (201548 0L) o Mat &3 ] Huiv &  http://www.mhlw.go.jp/stf/
shingi/0000041824.html (20144E11H20H)

e R DAY R T VEBNE S8 [H ST, H

WA EHE T LR Ver6.0 B AL, HOT

TR 57« V-0 24 4F ] R A HE - 24 2 i A 4
http://www.mhlw.go.jp/bunyva/kenkou/eiyvou/dl/h24-houkoku-04.pdf (20144E11H20H)

10) ¥R A(Z, Jun Kyungyul, FiEE - iUHZE - &KHMSE, B L ArH# 36 MRS A ARG D H LA L

11)

eV HO TR & RO B o e, SaeAHERE . 68, 298-308 (2010)
WA - BRITE, Nl UL, MEIECY-. Lu—ah, A S EAR R O RS )97 LD — H O = A1 F — 1
TR ORI OETE, HASTE it 2238, 61, 273283 (2008)
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Nutritional Assessment of Nursery School Meals for Infants with Food

Allergies

Chikako SATO!, Katsumasa SATO?, Naemi KAJIWARA'
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EL7.

B R AEARZAEOHGEERZ FCHEOARE ST M) Y AOBFAHHE TH Y L FIEAE 25

LT ol TR TR 7T LV F -1

AR ALRST LV Rt e
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G RO G AE A LB L 72 3R ATHE T o s
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0, FOEIZOWTH iz,
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1. HAEMRES &

TCHEEA T AO R T LV F—RAfEELT
WAREINZBWT, BECREBEENIEZIT>TWw
A0tk DL, YT LUV F—EATT 5 ILIEAE
L. AT RIS o 7247 (Vb #F T A
VAR RGE RN A RE L7z, B, Ml
R HEEEICME LT 8E T T, 4%
67 HOAL WAL HEEIT->T W5,

PEHRD T &L 20114E2H 55201 24E3 1 %
HITOF IR - R (R EOER TG &
M) I F A MR A EITo72. O, I
WDV By OFEHRR LR A2 AT L7z BRALEIZD
WTIE, 7L F =S E 2 H o Tw D FL A 5
LT B ICRoT 2007 RO LY
TULVF WO DR R LT EHT LIV
F-WorooEALISNIMABEDOT LIV F—Xf
IBHKL 2R AT L7z, 29M 3% 1B 37H 0 &M T L
VWEF=RWOFAED L 72A%, LR OBKZEIZD
WTHIAT B O Fr e 28 FUPCIRPLIZ B 3 2 e 1% 3¢
BRI e, 217IC20TITRL SR> TW»
pinolz, £ REOEALZTLOILIIEZ] 25K
WHORMAZE ST W22, 8N &8
b, ZDTHDEW T LIVE— IR 2 S kot
L7zo L L. AN OBKLE O WIERW 7 LV
F—RIZon T, WTFhOILIEA -2 D
BT IOV TORAD LA o770k
PR e orze R L LT, WA G & L4k o
FLIZABH T, ZDH @Y T LIV F-RI9HT
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N DRI R (FhiR) 2P E TN LR (PEi) L UTHL L VI HEREIZ RV, PRERE
FERFEDEIZOWTIE, F 37 H BTNV IR OWTENEL L EOHERRONEH, F R TAIZD
WTiE, BHMTEOMIIRIIOWTOM RIS N 200, Rt A4k oI & 7 a2 e i L 72
1372 MR BT 5720 ORI 2 U RIEARZICH O v,

ZZ T AT, S AR BT, M A O 35580 LAL% 5D 2 @ LE R0 8 - 4
WEOIY M O—VICEERRERNT TH DT P I LHICOWT, MO Ptk Efi I EF AL TV HH
BPEMET L7z ZAELTWEAIR, TORNEZBRETD L LI HEORMAIC BT RET O L
EEe R L7z,

(5 &l

AWFFEIZH LT D25 H 7z & it i 3hiak 225 s L 723H 5O &4 (1H3E) OFElkvie, 20
BRAZAZIE D W B - PR S RER2TREZIE L 72, T b6 %, 1TREICAR—AMKIZL, 550T TKibwL
MEfrofzt, PO+ M) ARIZOWT ICPIEG AT WTHE 21T o720 ZORREY, S
V7 L0 T bk FEWE OB 21T o720 FoE dk & LM i OO MNT 21, 2R DX IB D & ik & H v
7o AT R KRHEIES% A & L7z,

(R - Z%]

S WERAE L 722780 FE W R E PR RE KT & Hi KT, 2l 232\ i (p=0.051) 1251, hiik
PTIE, A% AR SNT (p=ns) | R ETIE, FllREI AP %0 72 (p=0.016) o 3htiaxz MLET, 1
BIFOORPOTERIIK T2EMWEOREOFLIEIL-49%DH+52% Th o7z, CNHEIHRTHS L,
1626 mg (—35%) #*5+760 mg (+27%) OFEMH TELSFER S 72,

KFERTW A % SN PR AT, TRER D KRG A — B L b DWW SN DI RETH L. B ED
KA T DORGEEZ B0 B0, WRAZPE RS R B - B D A R B R BB C AR E B AT DRk A D
WA DR A2 (el £912, B O FLRIZH o 2B~ = 27 VORI Ehl sk W ORI EEFF BT T
%o SHIT, MEBEN 2 U 2 (X 2 72601203, AT BLE 7213 R IR 0BG AR EE 7 i MR 2 5 O R EEAF Pl oD 92
MHHEEL W EVR L),
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9% % (Ganoderma lingzhi) 12 < 2 HAEHEHEFF I T DB ORI E L THILNT VS, EFEZITEE
PCEEN 2 ELHCTHCHELZ3OTH Y MEERTIEH O E»H 22 . 22T AFRY v 7TV F
O—LE 7 VENYNIEREE Z AR 245 L MR EN B L2 OB AR 2 8 e Biat 45 2 812l 72

[ &)

Wistarsz7 v b2 707 b= (58%4LH) X I#E (HS () #F) .« Wl & (20%Z — F) 3 H#E (HF )
) BIXUTINGIZ5% M EZZIRMUZZHS (+) 8, HF (+) #EO4TFIZBIL | SRy L) THE R, 925
HeKELICHRBIEE7,

R OV AR, U GEBIMLCE B IR W€ 26 BP-98A-L : skt 7o) ol 1
1otz FEA G- WM TIRE BUTRBIIR K D BRILL . MR Y% 3 241 (BWA-MC-FAN basic Ak-
I8 RS sit~A 7 a7y ad =R, Kik) 2 Ve, ZMm00u Lz il GVaryFy 7R
Bloody-7. 44 A7mmXx14mm. it i 784548, M7 um. FiEE30um) IZH L, E=7 — TR L 45
Z O3 IR ] O W 5E 12 Ko TR By k2 58 U 720 — MMtk AR, mAEA > R0 B (4 4 H35%) |
ML A ML A (TBARSIE) « RO IEANIRIGERTSE 27z, 72, FERESE Z KM O HiRRILiEIZ oW T
TBAZEZ FIWTill~< 7z,

(R - EZ]

FIGEE ORI BRI E A SN o705 BENARIRIIEIZHS () BE i LHS (+) BT
AT L7z SR, SR X 2 88N AR O BUHIEY OB 523% 2 5N %, SR ZHRINCL %
M¥%E 7N I—AREDL FEHIDBASNI=DE, BZEASINLT 77y OMBEK TIER 3 E 2615,
MC-FANEIZ LD A MML100 x LA 5 ¥ 25 L 72 fl 0 S8 BEE 2R NN X 2 M Bh v D TCHEI R S o /e
BTy MIBWTET Y TH A 2O TIHBMIREZ 2 ) 7— LB BOLE A5 L REEEICE AW
BRI ANz, FEREE Z BRI I B W THRBALIEH AT D S, SEEFS 2N T E L a7 D

WG 2R L72Z e 20, MBI TEOUEMI DS ASNIDOTIEBVRLEEZTVD, EEIZ LD IR
THEH® 233 0 AGEB T O FEREE IR CIRBIL T Z /R L7z, SRS ENAREREEZRINE 70V 2
=2 R BT D MR B M TEEITICF S5 LT A0 TR AWh L E2560 5,

(% =&
AFR) w7 Y Fa—LEFTVEMELTH TV b—AEHGT7y MIEREEh K2 GATHELALLD
By NS OETIVEIY OMBE T BIVEIZIEIE L | JERESE Z 85512 X0 M B PE 2SS 3 2 i AiA sh, &
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SIZHEIENARIEN BRI OV TH AR SBIGE SN2 SHINSOFELWBITIZOWTHET 25L 2T
HHEEZEZ TV,
(&% 3iik]

D ek, @G, B af— i BB I b3y B 7l A -2 BN Az Gt b & A G B T o R
il HERANE LA O Y —4455E, 10, 9-15, 2007,

2) PHIEAT, WX LB~ TR FOEETE T v 775 1 ~, FOOD Style 21, 12, 72-75, 2013.

3) SW. Seto, T.Y. Lam, H.L. Tam, et.al., : Novel hypoglycemic effects of Ganoderma lucidum water-extract in
obese/diabetic(+db/+db) mice. International Journal of Phytotherapy and Phytopharmacology, 16:426-436,2009.

4) APERE, AR BRIERS b 55 (Ganoderma lucidum, FFAK) OWFE—~ 42 & Bl —F A0 FE 5
YR IR LE L2 %35 ME I —. 2B L BIR 14, 27-32, 1980.

5) PBUARE TLESCH, STEEEER AR 2O OGS #hE, > —x A2 — R 2005, 248-258.

6) TS -, ARk, thEEEE i 5o FORBBL ~VICBXIETEE (Ganoderma lucidum) O¥H:, = K4

HEHEFFE ¥ —, 19 - 77-83, 2011-12.
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BEPRA TG CIRREFRERIRDTIENFIME L VD, TOEBRIIHNEIZ TRV, BEZETH K
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BARTKTH D, BEDVPEFHREHL, EOLIICRBEZF->TVL2MAEL ., AFHREAONY M AL
OREZRE L. [REMA] ERIFCBIEEELT D,

(% &)

2013410 ~20144F 1 A NARBERER - N5 N RS AR @ Berh C, [ 84 1572 2 RO IR B #1224 %
MRIZ 3ODEEN S L 727 — Ml E IS L7z EHEA [RFRES~ORIY M A I LTOH
[, BEFHEICOWTO [BERIF AL AT — V08 2B LCoBE A S O L BUIYFELC X 28R, CRERE
MM FE M2 (PAID) OE & L7

At [EEHEA~OMY A | OFEHICOWT, BI040 G, 7a<y 2 ZANE) 2470,
BT 0K FH9E [PAIDARE ] EOBFRIZDWT, $72HbAlck ORI O WTHIBAREZ ROMEZ 1T
720 SHIBL AT —VIZoWTh, [PAIDRRE] EOWEIZOWT, ZREN2BEITT 740 ¥ vy —D
FERC X VMER T 5720 —h [EFFEOIO A 1ZoWT, LRIV AT 4 v 7l 5 21772,

[(#R - EE]

[FRHEANOIY MLA ] VDO WTOR T 5347 OFERIE, 42D F-A Sz, BRI AR &
AGOEFEHHOER] o 21 1 N2 > bo—VIREORLK] o F283R i TR Rk o 1
KRB ERHOER] « ROBEAR T3 REHROZM] Th o EHW L 72,

PAIDFFREDBEBWTIE, H1HEF - HE3RFRUFE AW I LT AELMED S, YA
DI AR DIENN & JEN FHKIE % %0 D WIRIEN PR AMR T & R EAOT) #A K 53
BWZ EAVRENTZ =/ HbALcEDBARIZBWTIE, fIEARA LD LN 572,

ZAL AT — V24 EPAIDIRI2HAICBIL T AR B A L7 (p=0.002) o ZL A7 —VIZBILTH,
AT =T THEFEI ] ~ i &, PAIDRRRAMELS, A FHHEAEWEI TH 2 L ER 5N 5. H DI,
A RN & 2T — I8 [HEFFH | ~NE AR T VEEZ LN,

FTATHIZEIZ BT, A HEOMIFA R TH 2138, HIESER SN LV b H 5.

—HEEQY AT Ay 7 WG OFGA, TRIFEFEANOIHRA T2 0 MEHO [T Ea- 13-
W2 2 TENS L) ZOHTTWE] (v X100.26) & [Ha2#ERS XIS 0ETTwa] (Fy X1
0.37) « KUEE2RFI2 IS 7z [ Hr OHbAleD iz H->Twa] (O » X1H4.08) (2B LTid, PAIDfRAAIC
WETHNENLREE L ZZONLRERATRENTZ, ZONT, THGOHDALcDHZ A>TV D] BH LK

- 63 -



T PR W EVIARER R SN2, T b BHbALeDHICHiDILB X2 & FHEAS R EF5 2 & /RLTW
LEEZEZOLN D

BEDPEPFRE I D v & & B IAIE 13 B O R IR R G ALY | i IR 2 B %
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CKDIR A ] T ik O B bk Bt A J 12 T 975
WRrE (apaasyy) HON O/ F

(¥ =]

HAIZ BT 510 BN B A RIZ20134E KO T AL B R, ZBRIML>2d 5, 5 RH T8
7%, EEREALAE, B BRI PR 7 & oW 5 R (CKD : chronic kidney disease: L FCKD) T# %, CKD
1¥GFR (glomerular filtration rate:2REREHBEE) ICX-5>TGIABGHII5 2D CKDAT =V II0HEhTE
D, 2HICG3IEG3ak G3bIZar T HNT WD, CKDO L #E L Ll IET f OV F —Hk, 72 AAX P PR, £ 16 i)
RZIEARLLTEY . CKDAT = VHICHIHEOREHED R ENT VL. CKD B#HAAFTA /BT I
iy S DR BT FTR ORISR BRI T LR I DD B T LAVRENT WD, L L, RIIMICIED . B
#enE & Rk O B A R 7P TR IR A v,

(B ]

O BED B FHAEMICAPHFE A LML 72CKD A7 — TV G3aD HGEDHK BT BT, R AR T M
DiEVIZE Y, eGFR (estimated glomerular filtration rate : #ESRERA MM ) o E#E, DGR UL, P58 0
ML PR & F S 72 AR PR, ORI ED D S0, S 612 A G &I 0T Bx ok d0) i e
DB Z A0 Z IR L7z,

(7 &

M RIZCKDIGHR P D AT — T G3ad HCEDIEH TH Y | WFZE M M I 24We [ FIR D Jii 35 & OF, YR E
MR T E7269% T /R E Lz WFFEMHIZ20084E 2> 5201 24F £ TO4ER & L7z MFERMIGR 2 H14E L
DeGFR, WU, JLRIMMLE, R A i 24050 SR OERIR 7 — 5 2 815 L 720 2E B O W 7E BRI 2
SWFZERE T E TOUEZ EDeGFREZMIZ MG HATIZL D . eGFRIBH I REOH AL (AeGFR/4F) 2 HHL ., £
DL L% FRRREAC T L L 7z BERRAEAC T 3 B 0 I IS TR BB ST 3 BE AT AT | FEBRAE AN T e i
DIECBEED2REIZ 551 720 2HE DO TFJEHC TR DeGFR, WU ILE, JRaRUIME, R & FR, 72 AESRTHRI
i, RO 2 LR U7z SRR 1H 6glL LR L 1H6g AR W RE D280 BIL . AheBl, ATE, BEE
(BT O & 2 PG I D5 R0 & JE AR L7z

(BRbIUVEE]

B RO BFIEB UG D AE#X59.9+13.6/% Tdh o727, ABEIZ BV TeGFRIZBIMGIF 25 W8 T2 B W TH
BT LT W25, BEECIZAE A o 700 B RRAR P BEO @ T X1 | AR, G I 40k 3 30 L
IR, 72 AEIIBIGE, S EIRCEEASN b orz, Fo, AR & I A S
Motze TNHOBMME LT, AR BEELDICFA L X ICE MM BB AL TH ). 24BE R B A5 R H—
W BRI A S TS RTW A2 Th o 72720 L E BN, £ 070 e M b oL E A% 5E L
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HiTze EHIT AWZETHMATL 2 H o 72 LT IRRAE, M35 ) A, BMIL, BUBO 45 M7 & oD B B ik
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WL (asaErsy) O M W
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AR—=V BTDEHEZEFEL 2 A3 B D% ) LS 27201213, L —=r 7Rt I L 4oL
RN DY DBEETH D, L L, KPEEOEBET OB G, FRERLIBIEHO N —= 07, TIUNA M
WD M BRORRMAPHRTETWaDo2), —AELLTHLI AL, SESERERNIZIY @Y 2
FHEPENTVW RV ELE L, FEENRR A BIF TR AW ED S\, 72, BFEHARTHOE R LD
Ly VAR=0TH 5, 77 0ABRTIIH L TOREHRIP - AHIEOBRRL KEE T O RIZOWTOHR LI
FREEDHBVIRETH D, TTT AW TIRRFR T I 70 AEF 20 & LT F 8 HIN- REDRoBLR
EWRLEELIT, REFZNAZITNE DR RE R,

(77 &)

HRFEZEDICWET 702 =R T B ARF R F770ATBOET (AR InthE) EBRFALT
7 7 U AFROET (IS ARE  non-InthE) Th %o MMAFOATIZMR N LAFRAE - FHEWEZEBL, &
FoHOBIRILIBE T o727, FOHRIntEEIIZEEMIS D2 2R FMAA (RHKEIRE - SH~DHA) %
v, e AR E LTOHICA A LRk 4 - S RE %217 > 720 non-IntBEIZIZAH O, RAEFH A
NG F IO A FA - HRIE %1757, IntBEEL non-Int#EIZ BWTAART @H) LAA#k 9H)
DEZIETAHZET MADR R AR DI LELT,

(R - EZ]

AAHID BT O FARBEDRELD S ETF O HEE T AV F— %20 (2300kcal) &ZHAIME) HEEH#EE
FHL. EBFOREHEOKRE WKL 72225, InthEdnon-InthEd & bITHEELE L FNF—iIGEL TV
Lhroize £720 ALY, 72 A EICOWTIEAR LT W25 IREICBLTEZ CHEILTEY ., s b
(R RPURR I RAF R DT R o7z K - KREICHLTX, BHTHELRZIALN R o7,
AL T, non-InthE DT ) AMENRN R ARIRRS A IS W E W RERTH o 724% BRIRIE (LBM) &
(FIZF L Thote

FREFIPEIZOWT, InthE CRAARICHRTAAE TR, SO AN F— HIR MR ST
B, kALY = AV F =1 (CHe) 1355.6%7%> 558.0% A WIZHIL . X0 &R MWL moTwWiz, —k
non-Int# T4 HIZHRTIH TR AE TIEARWH OO T H)LF —H IR H3#200kcal i B2 H 1 | bk
(LRI A TIT45gIR A LT Wiz, 2OZEH 6, IntHEIC BV TIE T AV F— R, BN ARIL
MR DACTOPHNIR LT e AR D 5 Z EDR SNz,

HHLE D> WTIE, Inthf b non-InthE S AAH (OH) ITRE, AIEN =, IR 254 L. LBMIE#ERF S
Tz, XoTMRFEDICHINZHEFRFL 72T IR MO IENTITWEEZALN S, LA L, non-InthE 2
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BIL T, B AIHERF STV B3 O D AL AR A AT IS A LTV B 720, FFANDIRTH S A
DTN A= Y EDP T TROITREEAELON .

(¥ R)

L7 7 A AEF O KB HINOBLRIZOWTIE, HERNURIEL T, ARAKRTH > 72, InthETIE
FREANMAACLY, BHRPERAREMEL o7, $2, EFTH T AN F—EJIE WA FHERFShT
BY AADHREEBLZEDNTE ZOZEH S, BT TZ7UARTIZBOTHREFMANAZIT) Z LD,
ETO RO LR HPURM OSBRI R TH B Z EAVRIEE NI,
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ARG T IR O IR B S/ ke
TVUNAF T A7 AR HRIZDONWT

WAL (aaeaersr) PO B &

- p=8=1:0)

M HEBERE) T AP IREOA AN Z HME LTV 5, EITDOME T, HAPA LT SLDRS
Yo Cap H B fHAE TR BRI, 0S5 EPHIFERL, e s oL 27a— e M) 7)) Fo L
AR R B L in vitroZ T T Obifidobacteriat§ R {ie ) R AL Sz BEHIHAHRTRIE SR G W TH -
722 e, AW TR INA DA (Citrus unshiu) 13- 3L (Citrus Hassaku) E W73 (Citrus junos) O
TR & I TEOK I B RE U X258 82 a Lz,

(77 &)

NRE S E A H 1%, Sprague Dawley:RMEVET v Mzar bo—n ikl A 7o —2 (HS) kL HSHEFHZ R
THAED A 130 S E 721303 O H— AR BT PRI BB 2 30 L 7 MG RE B R 2 5 . 28 H M Bl 75 L
726

P2, TN F 74 7 288 % in vivoFflLex vivoFF Tl L 72 in vivoidli#ildSprague Dawley% i
PEZ v MG P FRE HOK A Y 2 BT THEIRES B RGETL | ex vivoik BIEWistarRHEVEZ v PO F BN
PE O TRET N THRETHRE S 2RI L 7235 e Ry 74 7ay bo— e LTI 7y u—2%
I 7235 W % 5% 3€ Ubifidobacteria® T ¥ &2 JLi L 72

(BRRUEER]

W LU R R OGRS BT A DA PR B Y T, i e NFEC B35 8 7)) Fo
CFAASNIze — T, 1Eo & CEEHFRIE BN Tl i M) 7)) FERFEI L AT O — VO F LI
IHFHDLI L AT 0=V D LA AR LNz, Tz, @F PRl BOR MY T, AR5 m ] & i & o
M7 E) FOTAA LNz, M ADPATIE, FEEANONREPEM A BICA R LR, 33w T
ZBWTHBIREHEIIMEE SN D o7z 2T, A DA Lido EHEREDIMPPAR a 2 lll5E L2k 2
B o SLOEATOHRBMEBE L7z £oT 3o SHEITRE SOOI Y O R HEEUZ X A 1005 b)) 7
)2 FOKTFLHDLILV AT U=V O L5, HFPPAR a ORI L2 b 072 L HEfl Sh %, 72, i AA
APETFRIE DO FEIUTIZF P PPAR a 250 A L7225, —BERIINL72PPAR a A3V > FE R HMRIIRAME L
72tz A LIz REMEAS D B o

TUNAT T 47 ZHROBEHIBWTE, FHHRE BRI Tin vivo&fkLex vivof oM ) T
bifidobacterialifffi fit A£ %) KA EE SN 7z, LA>L., bifidobacteria® MO FEEE (Zin vivofe Tl & 5%
BRI TR ORI E WD B 5720 ex vivoR M TR ToP TG # KM T 7y o —A L
FEEEDORIGEEHERN R TH o720 TDZ LD Hex vivoFktLin vivoZ - ThidfidobacteriaZ* fl I LTV 5 E
PG STWDLEEZOLND,

- 69 —



(& =)

A A A RNE > S SR AN O3% DTN TId, IRE PR E S A, PPARa %4 LT
MBI 2 RIZTIEAURBR SNz, T2, INAD AL 1Eo BB LW 3 HPE R 2ok ik Py b
|21, bifidobacteria® B MR Fe A TAWMEANGENL T EPWHLNI R 572,

5. AREFFEDPNFEL, P 264F 121 551301 H ARG A il 2 200 i SCiRe & (1 5UK) | “FHi264E51 4568
W H A FE - frhi e R O AL | “PR254R9 S560 Il H AR e S A A Mt 2 O #h) ISTRE
L7z
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A YA ARPEE T VT MO BRI E RN B9
) D5

WLE e (aaaesrdy) B OH O E R

(B ]

AMGEMOELE, ARy 73y FO—La Rl O RmEET SR T EELZFEREL->TBY, 20
TP - SRR T AN AN D Z EDHEIE SN T 0D, 22T AR TIE, BEEFSI > 2D VI bitE
779 & LTFFR (Fructose Fed Rat:FFR) V', EOISEEEFG M 22 Y\ PEE TV I v bELT
SHR (Spontaneous Hypertensive Rat: SHR) 2 @ A > A1) VKPP F RO BEFEA 73 5280 KO8 % v,
F 1 ) B 4 ORI IR & A OB Z R $5 2 2 HivE L7z,

(77 &l

438 WistarR HEVEZ v b RO'SHR% € L E A E [ 0 i 7 75 e, F2BRICHE L 720 Salliknly & ) Wistarld
FEHESTRE (20% 7 A » 11 Stdhf) & iR B ST (58% 7V 7 b —AfL : FFREF) 1250 EBREZKEEHIZH
HHEIL S 2, SHR (SHR#EE) (I3 2 R B ALK & L S ICHMEINS & 72, 7 MIB B RE L IEE BRI
orvE R B RGN AT 2 LAy — VN TR BRI T v b R B E A — Y (R H RAE
) ST G By 2 R L7z

i 5 I S BB O WS X 0 A SEEAT s B E L DD, AWK, B, MEOHE % E 14T
W, F 7z TLEERH R S AR (OGTT) 29kl MR F AT (AUC) 2L 720 128 #iRC,
BERR IR &0 4 PRI L SRECL 72 00— ML VIR E Hb A le D RE B M AE DML AL L APEIRBR A 2 1T
W A YA ZREORIE, HOMA-RO S ZTT o720 F72, S X BN IR A IRE O BUE 2., Sk L
2B DRl AR O E %% (HEReth) Z17o720 M, SHOOEBIT TN THF L FRATYMBER S DK
R CEM L. OKIEE T A45)

[(REHIVEE]

THEMOEENFMIZ LD T OB THIEEBIHEE LB L O R EIT A L 7z, I E R I3IEEFHFFR
BECH LMl Z R L. T 7240 E) £1407 12 & O FFIE Rl gk A L7z ELIE PRI Bt 0D 3 Aii Lo TS Bl £ 47
IZEDIZE AL OB TR A L7z (SHREFIZHAEH) o

MU PER L, BB CASTH A LA L7225, ALTICBWTIX 3 _RCTIEMEMENTH - 720 i olRiE ¢
IR XY, T-chold iR AME 1% 7% L7z (StdBE & FFR#E) o TG BIFFREE Criflizn L. Mz X ik
A7z (Std#E & SHREEIZMA M) o 4 22 7 itk (HOMA-RFEE) TIXFFREEE SHREE T U M A
AH NIz NIRRT TIEIEEBFFRIFCTH L SMZ/RL ., BN XY A L7z,

VLEofERIZ LY, EEFE A X)) Yk E 7 v 7 v b (FFR) « a5 14 2 20 v iKutkE 7
V7w bk (SHR) WFNDETNAZBWTH HIEMBD A1 > R) WP IHER IR ECH oS R 25RO H 7z
PAHCAI R w7 o Fu—DEFNELTRD LKHSNT WAL EMMEFT A 2 2) Y WHGUEET VT v
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N/ R 1 SV A

(51AxH]

1) I-Shun Hwang, Helen H, Brian B. H. et al : Fructose-Induced Insulin Resistance and Hypertension in Rats.

Hypertension 10 : 512-316, 1987
2) Kwok JB, Kapoor R, Gotoda T, et al : A missense mutation in kynurenine aminotransferase-1 in spontaneously

hypertensive rats. / Biol Chem. 277 (39) : 35779-82, 2002
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E LT FRFERE Y MSHRIC BT BHLB. T A FH VT,
HIV=F D ACEFHEE DO M)

MR (Wsaesrdy) BHOBE OB OH

(B )

AT AR OKZ, RIROERGDOT AT FH o F 7 BIOKRIROEM L/ ONLH V=
F ¥ OILE E S ENHII S % S LE HARFEAE S v b (SHR) 2 W TZ OACEMEGPEIC WA L 7zo Hdif
KO E M ACEG % ik 7 a~< 7774 — (HPLC) ZHWVTHIE. BRETL7z. $720 T e oilflhs
WIS NOEANEH A 5 L D2 | HIZACER T X NOMEADMELEIZHT L85 AL L L h
S ESAIHI R RO VEHER 2 OS2 5720, SOMIZBHLTH ML

(77 &)

in vitro FEHE

128 O Wistar 7 v F O MLEHIRACEZ HWTHLE, AV =F > DACEME G Z Mt L7, EHELT
) ~_7F FOHip-His-Leux HWC, MU ISR U 7281, 2V =F 2 S X 2 3% BE ) O 6 IR % A4l ik %
HPLC Tl L7z,

in vivo FZE5

HARTZ ) ¥ —HA &S K048 E THA L7 HEPESHR 7 v b E I8 E L COHEMEWistar 7 » b % 1E i),
W R (CE-2) % IS Pl B %217 % o720 T O%, SEIIELD 20% €1 Ty o —L R,
20%A €A ¥ IS T F A% 0.6% N L 72k L2 IR M EREY L 20% 0 €A Y EIZT A FH 2 F 2 20.2% (7
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