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Protection mechanism of exacerbation of neuronal damage after
cerebral ischemia by a water-soluble extract from the culture medium of
Ganoderma lucidum mycelia (MAK)
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4 b #H A >, Cerebral ischemia, diabetes mellitus, water-soluble extract from culture medium of
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Abstract.

The mortality of cerebrovascular diseases is decreasing worldwide, but the prevalence is increasing and
associated with a considerably poor quality of life. Moreover, diabetes mellitus damages the macrovasculature
and microvasculature, increasing the incidence of cerebrovascular diseases several times. Rapid deterioration
of brain injury has been shown in the presence of both diabetes and cerebral ischemia, but the mechanism is
poorly understood. The treatment of cerebral infarction is extremely challenging because pharmacotherapy has
limitations in terms of indication time-frame, and treatment options are limited. Therefore, primary prevention
of cerebral infarction is important. We focused on oxidative stress and inflammation, which are commonly
involved in both diabetic diseases and transient ischemic attack, and investigated food products for prophylaxis
as alternatives of pharmacological agents, and reported the efficacy and safety of extracts from culture medium
of Ganoderma lucidum mycelia (MAK). MAK has been consumed for many years as a food for specified
health uses; it is derived from hot water-soluble extraction from the fragments of whole culture medium of
Granoderma lucidum mycelia after a specific time period, and has been shown to suppress blood glucose
elevation and has antioxidative activity. This review initially addresses the involvement of oxidative stress,
inflammatory response, and high mobility group box 1 (HMGBI) as an etiology of brain injury deterioration
in the combined condition of diabetes and transient ischemic attack, and thereafter the mechanism of brain-
protection activity by MAK.
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R / TR DB EEALIC BT 2 2Bk D
TEAEE, VA v K& LTo HMGBI 25l >~
7 F MEER DG & 5 SERE % 3§
5 FTEEE DL, FREWC LI, RAGE / v
77T b A% WA R T RAGE &
5352 L2k o CHRINL/ R B OMER
HREDHAD T2 2 e WG snBY ¥, oz
& 13 RAGE O FSBLE NS i M BE 2= o AL 2
WELTWL I EEmM{RBL TS, £2°7T,
RAGE DZEHEZ M L72& 2 A, non-DM T
TRV 12 BE AL £ T4 ISR L7z L
T, DM 7 v b Tl sham BEIZBWTT TIZHEH
PEFLTBY, FHER R2ERZE CRIBE
TLE LTHETE L72o IR IMEED RAGE D53
13, RERFRIRE IS EE NS % $25 K F HIF-1 (Hypoxia
inducible factor-1) |2 & - CTEHE I OV F 7=
TNF 75 RAGE O inducer (FFEHT) & LT
HATsZEdMoNTWS, —F, mIEREE
TiE, IPI Y PYTEMERPOEASL
% ROS %" RAGE DFH s 42 2 & @,
Z LT, WERWEETNVEY O TIX RAGE
DFEBNPEERL, BRI E ORI L o> TH
BAKTSA2E® »o, MILA ML 2D
DSBS T2 b D LHERMTE %,

INFEFTOMRAERET S &, EIMALETH]
D DM 7 v MIZEB W TROS R TNF O _EH- 2%
MEINTWDL I ERL, 25 RAGE D
FWERMS &, B/ FERICLE2E5%5
RAGE DN & - T Hg I FE 2 D AL I 52
BLTWbEEZLNS,
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EZAT, HMGBI D b ) —D D5k &
2z 515 TLR 1, BRGIERKICICBWTE
Wkl e R TE—REENZEMRT 7 3
J—& LT, BLICHIE, wANVA, ER%EE
T 4 O IR IE A ORE R 53 % 783k L CHIRE
WANY T IV ERET S, 2OY 7S IVnE
1%, RAGE & [[#£12 MAPKs D5 L% 4 L 72
NF-kB |2 & % SJERBE OEMEICE S L Twb 2
EMTHE SN T W5, T4, HMGBI %%, P&
MABIZTLRE Z /4L Coa—0 &7 A MO
A § T MMP-9 OFSH % 5 &8, I v B
EWRES D I E CTRGEEE BT 5 2 &A%
HE N BY ) HMGBI 12 & B MMP-9 @
(%, TNF-o DI LM L CHFESINE D
LAFEENTBY %, HMGBI-TLR ¥ 7+
IVHERE & SAE B DOEHEIIR C BS LT b &
FZENDEBS Fex DREET— 5 Th DI,
TLR4 ®3EH%, non-DM T v ~ DFHEGT 12 B
% ¥ Tl TLR4 OFEBUIEE IR DO LN
Mo 72D LT, MERIFNRE T FHER 3 IRefH
BICHEBNPE — 7 1E L, 12 FEEICERD
L72Z2 &5, DM ICZBIT A4 HMGB1 it
B L OZHEROEMA, FOH%mOMPBND >
TR MMEEETE S S TOWLREENEZ Z 5 h
2o T, MMAN DY 7 F MEER T OENE
ALIREEIZ DWW THEMT L 726 non-DM # 2B\ T
&, BEXF 75D ERKIR2 & p38 DY Uk
1t, & 512 NF-xB OENBATHFH#ERT 12 B
BECOETNICHEMLZ, 2N LT, DM
B CIL P 3 REf 7% C ERK12 © ) ~ 1L
PHETHY, RIFHEETOMHEINLTZ, F
7z, p38 V) VLB X O NFkB OB NEATIZ,
sham FHIZBWTT TICRD SN, EIMALE IS
LoTassicinL7, £72, Akt D) YRk
&, DM @ sham BTN L TV 5 w5 BT,
W& S G 3 REMRIc Y — 2 Lol &
T FIGED THIAET 5 COX-2 DFEHIL,
DM HEIZB W T O A EHEG 3 R Z2 S 12 [
IR 2 TR ISHm L 72,

ZNFTIZ, HMGBI1 % ERY & L 72 R R g
PEBICHEESNTEBY, ZOo—2IZ¥LVE Y

il T FOVHLE I X > COA O BRI/ TR S
HMGB1 OB S, MG HERRREEE Tl
HMGB 1/TLR4/NF-kB #£ ¥ O 1& HAL % #i] L T
MRELZ RS EAME SN TVE ST %
72, AVIVERTFT T 7 ERAY v b OHIRNES
TIlE, TNF-o OFEBZ M 5 2 & CTRED
I HMGB1 OZB b #pfil s, = F ¥~
Ta v 7 BEFNVICBI BNEEZ BT 5 Wi
2 5%, & 512, FiHMGB1 Hifk D512 &k -
T, T ILALL 1 2 0D LR B8 P D 3 o A 2 B
DL BHS 2> THY @™ HMGBI %
By & L7k 2NERE ShTw b,

AR, b N oI E N R E Vw72 FgE
M5, HIMAEIC X - THE X 7z ROS A
HMGB1 & RAGE O3B 2N ¥ 5 2 &A°
WEan2, cnETICHRL D, BRI
RET v MIBWTHRAMILA ML ADHRE &
UHIBRAL O, T 72, Wik obime bz
FIGEDO T ) BRILIEE S E DMK % i
LTBY, MAIZBWTEREA N L AHTTiHE
LTWaZEEHLMIZLTWSE Y, fEoT,
FERRIRRERF OERIL A - L 2D EF-A5, HMGB1/
RAGE OfFIICKE (s BE RITT LT, #
BRI AN EEZ B ST bDLEZS
n7z,

DEro#HReHRET 5L, 3 33070 -
TRT &) ICHERIRRE T IERE R R RE & xR T
ROS OFEAEREN LR L TBY, I/ FiEfRIC
& ) HMGB1 O HMIIEN 54 SR 5 6 24k L,
AL 12 i & 72 % 5 HMGB1 %Y RAGE
X TLR2/4 OZHE L OMEAER = AL T, #
AN 7P VR LG LS, EB LU
WM ZERTLIDEZZOND, AL, H
PRIGEETIE, BIMPEMEEO R =2 —1 »
HfE 25 HMGBIL 28Rt &, flicx oA b7
1 OFEE T > TRIERE Z ER L CERF
WA EE2ZDLDTH D, T, Mgyt
HMGB1 OIS, BEFRFEREIZ BT 5 i AR
MEOFEAERE 20, BlLALEHICML TR
F T IIIBWTEE R ERIL &gt E 5]
ERITLD LR L,
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Diabetes

Ischemia
/Reperfusion

ATP depletion
Glutamate (T) etc. ¥

\@ \)

HMGBI1
-
Necrosis
Neuron
Microglia
Astrocyte

Vascular endothelial cell etc.

Cell death

Hyperglycemia l AGEs

.
S V2

NAD(P)H oxidase

Microglia
Astrocyte
Vascular endothelial cell etc.

\activation

HMGBI
¥

¥

IL-1B
TNF-a

-1B( 1)
gg?{gg } g Inflammatory Microglia
iNOS( 1) @D) Vascular endothelial cell etc.

3 MERRETOERMMEMESIC L2 HMGB1 MR & MER S 7 F IV mERE
Yang H., et al., 2005°¥, Yang QW., et al., 2010°®, Tang D., et al., 20117" O % X%

1-3. Y1 hH1OEE

R D JIERERE D A 74 T— % — & LTIEH
T AN Y ¥ 87 E HMGB1 Ol N R 7E O
HE2 5, DM BT M2 5 HMGB1 &
MIRANS B RE AL, FTRoEEMES
FFENVEEWRILLT L EEZONE, TRFET
|2 HMGBI1 &, TNF-a % IL-1f 2 & D1 + 7
A YHIEZ & o T activated cells 2> 5 U S,
FIEDE % S HIRET 5 2 Lo iE s TR
h, BROEKEECZBILINST A FH A
YORBEFMICHIBET A EHPEEL R D,
ZZC, BRI/ BERBEOMBEENRF T35
D IL-1p DFEIH % FEHFAY BT L 724558, non-
DM TIZREIMALE 24 FE B2 MAFD 5 1,
—77, DM @ sham # T, non-DM @ sham #f

EHARTHISHEAEEICHEINL TR Y, FHER
3HEMI #1213 non-DM IZHR T, 250 &
W2 BEIMASERS 572 P, TNF-a I2 DWW T,
non-DM @ sham #E (LN, RIMLALE 24 EEE£
IZH 5 REOBEINAEED 5Nz, —J5, DM D
sham # ClX, non-DM @ sham #EIZHERTH) 1.4
WL CTB Y, TR 3 K% I21E non-DM
IZHART, 1 fEoEnrsiosbn, £oL
AV FFHESD 24 BRI TR b RkBEL T, F
72, SRIETERHE K D COX-2 % iINOS D FE 3
12DV T b IR ICARMT L 72 R, COX-2 i,
JEIE UG O BB TS E 5 SE~ — 1 —
& LT, NFkB % EOER T2 &L - THH
3HIE XN %, sham B (non-DM; 0.08 =+ 0.02,
DM; 0.13 £ 0.08), FFi#Edi 3 FEf (non-DM; 0.12
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+ 0.01, DM; 0.50 = 0.04) 3 X U 24 I (non-
DM; 0.27 * 0.03, DM; 0.36 & 0.05) DWW LI
BWTH, DM EIZ B W T COX-2 DB ABE
2R L7227, R, iNOS IF non-DM 5
& U DM BT MCAO/Re MLTE |2 & V) #EHFAY 72 38
H EFATFRD 5 72 AT, sham B, FREERT 3 BEM,
24 HFMOFT RTICBWT, EA SN S INOS
BIEDM 7 v FTE o7, BIETHMAD
I ER 1728 1Z, intercellular adhesion molecule-1
(ICAM-1) 7 EOMfa#EEE 5112 & 0 il S
n, MENEMETHEET % ICAM-1 2%, %#iE
BEDJIEMET A N A A VRIS & - TEGEICH
L, BIMERDME N~ O E IZ 53
5728, SIERPT T AMERD MEI~DIE
WEEINL, £ T, WMHEETOICAM-1 &
H MLERZ M~ — & — D MPO 8312 D v TRHT
L7z 22, FEMERRRER X OWIRIRREM R C
(&, R/ T RERALE R AR IC ICAM-1 D%
HEoBn#ED 57z, $72, non-DM B &
e L ¢, DM #£® sham (non-DM; 0.02 =+ 0.03,
DM; 0.12 + 0.02) 3 & OE#EGE 24 B:R  (non-
DM; 0.29 + 0.07, DM; 0.94 + 0.24) THEE 258
AL, £72, MPO DFB L R4 12
BINL, HERBREIC B\ CII R 24 BRI 4
T, FEBERRIGRE & L L € MPO (GO B KA
e 5T

D EofERe 6, FERBEBOMEE T, JE
FEIRIFRE IR TR S IERUG & 75 L
RITVVIREEICH D, SR / FRERIC L B 0E
EonlF & LCHINZ SSER M T O FE B AR
FUTITROLNG, DF), TO—HDJL
JB7s, BHZROERKICFSTLIDEEZD
M, FIEUC OGN IRGE ICEE TH 5 15
MEBLRETEHDTH - 72,

INFTICHRRTEZ LIS, B
B L OHEIRINE T EER R 2 5 5
THHDEEZLNZ LN, MR/ i
TALE I BT, BEHED TNF-o Z e+
HEMFEHBEAOL Y 2Vt T b (etanercept
:ETN) 12 & 2 IRFERRICOVWTHRHET S5 2
iz, 20O %, non-DM & DM O jij

F v ML D RIM / TR A O ETN & 5- Tl
W A5 ETOUERNRIIFEOS N5
726 L2 L, non-DM EETIIEMEZ B L ORI
ALE FT O AT 5 CRRIRERI R 2R L, DM #E
TlX, MWRBREEBEZ D S O ETN KEH ST
DB RVBD Tz, TNE DRERIZ, PR
R RIME TIEAM A RKECrERINS 2
s, B—0W% A N4 OVEHZIHIL T
D BN 2 G BN R ATE D I WA REME % R L C
Wi, Z2°C, HRBPIREEDERK T ToH
5 LDEZIZBWT, BRI/ FRERALE DETIC
JAEDFHFFE DRI TR M OPEZEIC & - TEE
DWELCHWMETLZ e, WMIFZEICL SE
R T A TRixTE e LT, Mo ERIE %
S5 EI2d o T, EEOHIENETHT
XLDTIEnhEEZLNE, DD, 3
FlOMREE L THEIZERT 5 &5 - &K
S &Y, IR AR DO REE DBFIZ DWW T
WBEtd 52 &2 L7,

2. EETERAIEEISEHY (MAK)
I & 3 RESER O AT

2R ES AR Y (MAK) &, <
vt v % (Ganoderma lucidum) (ZE£7%) OB
HRARENT A LKL SO BRI L,
TERFEAEEIIE & BRI - EE
BEL7-b 0T, gEmkEHNE L EEAR
ELT, THETH20EDOMIINEHE ORI
HMEEOLDICHWONTE -, BEXIL, Hd
LA R BHFOMAIE L LTSN TE

,EETERD B VIEFNTE TN D7D,
B AR 7 e s PR ™, Pk
PENEBAER T, By AV AERTY, 3L 27
O — VAR TFEM ™, PIALIEM ™ % &% 8%
EMENELEE R T E MBI TS, —
¥, MAK 1, ZZOHERMNRB N2 ARG
V7= 2ld Lol LEARMRIC X S EIRE:#
DR R HE SRR B OIS 7 E SRk ik
GEEGHLTWDR I END, BELIEIRE2
HHEAETAURENEZOND, TNETIC
MAK O BRI YEI D VT, I 540
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BIPE S80 ses G e &, PUESSEM »,
Lo DRER Y, IME EFINHIER Y % &
WHEESNTEBY, 512, £L1E, MAK O
A B I AN 25 12 B > TR R 2 7R3
CEEHLMIILTWE Y, CoFv Ty —
TiE MAK 12 & 2 RPRFEVERH 2 1 = X 4122w
TR T %0

9, MAK OHiEft 1%, DPPH 7 ¥ 71 )L
WHWEREEA—N—FF T F7=F VHEREIC
& o TERM L 7245 %, MAK @ DPPH 7 ¥ %1 )V
WEEEE, TRAILE U (AA) L IENTH
L2LDODA——FF L F 7 =F VigEREIZLT
75 Ry EAETH 572, MAK @ 2 H IR
O 515 O R / FREER A3 2 IR PR adsh SR
K% $e5- L 72 non-DM B0 B 1ML / FEHEFTALE 5
N OFEZER (27.8% + 42) I2x LT, MAK (1
g/kg) PEGHETIE AA ORIELL EICHIZER (12.5%
+49) WA L7 —F5, DM T v b OKEG
BB 2 HER (65.6% + 7.5) X, MAK #¢
SRRV CHBEE ISR (178% £ 112) L7z7”
W, 22T, MAK IZ X BINRERN R 2 7 =
ALZHFT 5272, DM T v + Ol
A L A (252.8 + 329 U.CARR) %, non-
DM # (131.0 = 7.0 U.CARR) ZH~TH 2 1%
HREIZEFLTW, 23 LT, DM 7 v
kD MAK ¥ 58T, AAICELRIRZRL
7z (109.3 £ 15.1 U.CARR), & 5 |Z, non-DM
BFIZBWTD, RWERF L T MAK #2512
L YVEEICKT (843 £ 2.6 UCARR) L TWw
722 &S, MAK PPAEMRRIZE W T %3
Mfbffh e L CHRRET 5 2 & 2RI L T 7z,
—7J7, YilRL 7713, K¥%5-D non-DM & (1875.4
+ 156.1 umol/L) (2t~ DM # (1475.7 £ 67.1
umol/L) THEIZEKTLTWZDIZx LT,
DM #£ 12 MAK % #%5- L 72 #F (1649.0 = 101.2
umol/L) T, HERILN DK T ZEESE 2
fHRD D SN7ze 72, MAKEZSHIZBW
T, ARk OBBRILIEE SEME T4 L L
b 12 DM BED RN ERAL I 3BT SOD, CAT B &
U GPx DIEMEAL T A5% L < ¥l S 11, non-DM
D MAK BETIE, B8 L /MK CAT iFHEH

L7,

KA, B/ FFETE ORI TO A —
/N —F % ¥ N % DHE (Dihydroethidium)
Yeft |2 X o TERAM L 724528, sham © DM T
X, TTICA—3—F % FEIT 2 EAEEIC
BN L TV 7225, MAK #%5-12 & - T non-DM
RELE LNV E TR Lz, —J7, I/
WA D A —/3—F % ¥ Foin% MAK %5
DEEZFIZHIS T A Z LT L IR ), MAK
IHERIERERF DB IR BRI A b L AIRRE % %
W B & & B ITBIMAPERREE 12 35 Tl I
HEENDLBILA L ADBREIZHEGTLEE
Abhs ™,

INFETHRARTEZE IS, R I pE
DEACIIZEALA b L ZIHED SRR & B 52
PRCEG L Tw5, it> T, DMEEOKICE
WTHIIEDTT TIIER STV B I EEMEARIE
ENTWDBIENDS, RS EAEDHIM LM
FEHHICEECTH L L EZONL, AT, &
I/ FREESALE S & D FERENTWO T A b —
T 2129 % MAK OFEH % TUNEL 4632312
&0, F7, KIERERNT ORI % R Rk
EEHCTHRE L2, RERF Y TTD
TUNEL B PEMIE I, non-DM % & [L# L C DM
HCIIEERIBEI»SFEICHEINLZ, I
12xF L C, non-DM B & UF DM ® MAK % 5-#
TlX, Bt aEICEd Lz, #Eo T,
MAK 25/ TR IC L > TER SN A R4
GHYHENOCEBR L, Mt 2L T
MR R 2 TRT 2 EHL IR 572,

—7J, §TITHR/ZZLHIZ, DM T v bDE
I i B 5 AL 0 — RN E,  fiE A e o %A
HMGB1 25124 < BAT L, Rl T2 3#
R AT S B 720 1 SR AR Lk
LU CHRIE - MilsE 2 L {FET L EEZ DD
DTH5H (K3, T, MAK 2L 124
LTTRF=RAZIFTRLS A7 -V AL
L TCHIBERAZRT LEZ LN TS T L
5, MAK ORGRERIE & HMGB1 OffaMN
ZE) L ORI E IS ST B 7200, MRRERS
#Z=ME o PC12 fif  (neuron-like PC12 cells) 2
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X} LC, BEA RlEC X 5 HMGB1 OZE)IC5-
2 5 MAK D 528502 D WCiREl L7, PC12 4
§212 1 ug/mL B & ¥ 100 ug/mL MAK % Rij fL i
L, ftvCEEMZE{LA P L AL LTHO,
T 6 FEBILE L 722 O M BN oG EEREFE o
EREEFHEL/ZEZ S, MAK O LB RS |
A U CHIIE o 15 PE R S48 o0 AR e AS il &
72 (R%EFE), 2F ), MAKH DM 7 v b D
AR OB L 2 BIHI L, @R L= 2T
SHDLEDINETOHMANS, MAK 5Hliia
MO ROS EAZINT L EEZOLND, Fiw
T, HMGB1 O i fla N Z &) 125 2 5 MAK ©
HEEERFMLAL A, BUBILA L AD
H0, LA C i3, MBI 2 5 M~ D
HMGB1 OBATIZIN 2 THIRAE~ O AS5E 0
LN7-DIZx LT, MAK % RiMLi&E L 72/ T
(3 HMGB1 Dt 23l & 7z —J, TNF-a
%° recombinant HMGB1 (tHMGB1) THLE L 72
FRLIZ BT [AREIZ HMGB1 DOBATAMRAE &
725, MAK X215 23 L7z (REFRK),
INSDRERIT, BALA L AL BEIED
B4G I MAK 2SR ICER T2 b oo, &l
[EESHZERED T ANROECHIEL,

BE

Z OB\ THH & 1172 TNF-o X HMGB1 12k
LT3 +aasifeRnshneEzohbd, &
o ORI, MAK 25HIE L OB{EA b L A
WIS LGB o ROS A% % H) 3 % & &
b 12 HMGBI i 2 8l 55 2 &£ ZR LT
5o

MAK (I3 28R, Tus+ruhy, 7
N A P EOZERRERHRB ML, B
FARNC X B IR O 53R T B KB 7
= U RERMEO B O %5 &4 < OIKENE
A EUE S 7 & AR T O 43 A L
Hii B P9 % 550 L, B CHURBILAE % 3848 L €
WA TREMED D B 25, & DIEEARKIZOW T
SBREDPLETH D, SEHL PR 5 T2
MAK O NI EE DS, BEA b L AR RIEK
JIBOE, HMGBIEIC L 2b DL 35 —)
T, TOMOERIZOER L Tw s i fets+
FICEZHND, R, 2 BIBEIRF~ Y A (KK-
A) OERFEWIBIE 7L 2 v/ EBRICBW
T MAK OIS0 75 4 S/ o -
2 u b —3 A (necroptosis) Z #3562 & T
Mt 2 R L2 MELTHBY Y, 4%
W7 b BT ORI E L E R TV,

9.
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AA | Ascorbic acid
AGEs | Advanced glycation end products
Akt | Serine/threonine-specific protein kinase, protein kinase B
Bax | Bcl-2-associated X protein
CAT | Catalase
CHOP | C/EBP homologous protein
COX-2 | Cyclooxygenase-2
CSF | Cerebrospinal fluid
DHE | Dihydroethidium
DM | Diabetes mellitus
DPPH | 1, 1-Diphenyl-2-picrylhydrazyl
d-ROMs | Diacron-reactive oxygen metabolites
ERK1/2 | Extracellular signal-regulated kinase 1/2, p44/42 MAPK (Thr202/Tyr204)
ETN | Etanercept
GPx | Glutathione peroxidase
HIF | Hypoxia Inducible Factor
Hsp | Heat shock protein
HMGB1 | High mobility group box 1
ICAM-1 | Intercellular adhesion molecule-1
IL-18 | Interleukin-1 beta
LPS | Lipopolysaccharide
MAK | Water-soluble extract from culture medium of Ganoderma lucidum mycelia
MAPK | Mitogen-activated protein kinase
MCAO/Re | Middle cerebral artery occlusion/Reperfusion
MMP-9 | Matrix metalloproteinase-9
MPO | Myeloperoxidase
NADPH | Nicotinamide-adenine dinucleotide phosphate
NF-«B | Nuclear factor-kappa B
NMDA | N-methyl-D-aspartate
iNOS | Inducible nitric oxide synthase
nNOS | Neuronal nitric oxide synthase
non-DM | Non-diabetes mellitus
+ OH | Hydroxyl radical
ONOQ™ | Peroxynitrite
PC12 | Pheochromocytoma-12
PKC | Protein kinase C
p38 MAPK | p38 mitogen-activated protein kinase
QOL | Quality of life
RAGE | Receptor for advanced glycation end products
RNS | Reactive nitrogen species
ROS | Reactive oxygen species
SOD | Superoxide dismutase
STZ | Streptozotocin
TLR | Toll-like receptor
TNF-a | Tumor necrosis factor-alpha
TUNEL | Terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate -biotin nick end labelling
XBP | X-box binding protein

30 New Food Industry (New Food Indust.) 2017 Vol.59 No.3



BRI RFZM AV DA Z DOEDOTHIGEE

Kid #BZ
AIEF  FE{E (KONO Yoshinobu) 3

VR RY  EIRSERME .

(OURA Yuii) 1 UK ;FF (YAMAMOTO Junko) 3  EAKR

2 HUR B R BE

EFE (TAMAKI Shiko) 2

BAEITSERE, S RITHN R Y YA REEL S S —

Key Words | BERERIZ AN A SO RENMLam &l

L &HIC

BEOFEFZITIZTHTTHER L TV 5B,
EHREOEHGIIBAT A —HT, RENLH
DOEIEGOHIML, ZOEEEIEL TS, F
FEIMTEE, HiE, FIA 70—,
ERERTHY, FEROBPIHARTLHED S
NTW5, EEFIMLHICOAEDEESLED &
Wo 7R RERGDOT L v Y a RO 6N TH
D, EEREOFEMRO -0, AT
WERRRH D) 2 RFFC X 2 il LEA o B %
WLETH b,

COL)BBEREOL L, BE - AREER
AT e R T Ie P (B R AT S5
M) ZHuLIC, BERHEEAN 2% & L2 REM
TROREPHED 5N TE 7z, BERH B H &

13, BEEFHOCTEYOINED D WIZPNREFE R
ETIHEMTH D, ZOBFIZL LRI, F
A4 7 % EDOHY Al o 7RI R, #A%O%’
BOWTHAETRE > TWBEERT VA Y EEIC
HRERED D, mEOENIN LM% 3 if% %
WHEEMYH L LTHEHShTWA

7272, BRFEHEAM O - i bicks
LT, IEERRIEER ORI, &
R 2 AT AHEEOFM B T 2
T, FEAMOTE M Z T IME L Th (L%
WH 5o

REWIZBIT A8 - b o TETEICE

Ta—A

FIA4 7=

T A ONIE MBI 5 &, FramfElconT
&, E Y Ay < A4 EH %2 VT HUT
(F=22—=Z2AFF AN OFEICOCTH
HL, HAY 1T 7 P AFEHRICER
MR 7 v — M E O o A
BT BRI E T o T\ b, $72, HirEsHICD
Wi, AHY 2 v NEBEEFRICT v —

bR DI E O BRSS9 L, ﬁ%@
ERETLTWDE, INHIE, HEREIIBED
&5%%ﬁ%ﬂﬁbtﬁ%m,%éwiiﬁ&
FEMNCH Yy FEWIOMIERT L I2L 50
BTHY, WEFRLINL - Fl B b B
EHWIZHDOTIE Vv,

—7, HLWIIT - B 230 < il
RGO 2T o 2Bl A S e
Vi, UL, BROFRRVAZII =g —
Ta YEOBENS L, HLWINL - s
W7o HraamoEE, S 5 ICHTERIC RS
ONDLFERDD ) FOMETIHEETH D LER
bbb, £ T, AWIFETIE, BANBAZEAHELT
H DR SRR R AT & W72 A E DO T
EETY %o

¥, HEEODA S OHOF IR TR
T572012, DAZDOEHOFRTY 7 ¥ v axt
SLLLT, HELIEY AN [Z2y 2%y V]
OBRTWHNBEOTHICL Y 7> % »OFHFERES
RS %o F 7z, BEEBIRHEAN 2 H W TIER L

New Food Industry (New Food Indust.) 2017 Vol.59 No.3 31



FERH Rz Bt & 7220 A & DB OS] ek

M I o (B oREFEY
THeedblc, TOWREHE 2 TGN L 7%
REBIZ LY, BERF LA & W72t 2 7
UANDOFTHEFEEEHONIIT S, 512, »
A EOFEDORI L HANTIFIS B BB DEN T &
LEHMEDOZERIZOWTHRETT 5, TNH D
REPEZT, BRABLEHEHVIrAED
HOWB W REMEIZ DWW THRE T 5,

1. BIELEYSI bOTF—%2%ZH

EHERFEMOTIZEDIRE
1-1. BH

ZZTE, HELIESA NTHE Y v
Xy FIZEBEEN TV ENEOGTH L, HE
FoTry yOFARKREHEEL, #ELLT
¥ oG HICOWTRE R . AED
I, BMID o RRy I DI Eh L
HERT VDD, 7% VHO L) ILEHNE
CHIZIZA WD DR ELERTH %05, KT,
NAZODEHOFRTHEPFELHZIZ VDHOD
B OFIHIRGE A & DA E DO RIS 5 {HE
HEEBAIBT I FHME L, SR E
LCT > a®EE L,

12, 79 9/8y FOBE

7y 7Ny FElE, 199843 HIH—E A
B L, BHAETIZ 240 HU EORBL L EY
PEBEEINZEL 2 CO%RE - YA LT
Hbo FEET L 20 ~ 40 X OLME (IS,
ENTIEA M 6,100 5 AT AFH L TW5D,
7w 7oy RO, B R M 44750 T <,
M (BRUSLBDFAE) PHH (GEHHER
7N ATR, AR EG Wzl &%) * ATl
TEEREZEL, AIABEOEZIEVWL YRR
DB ENTEE, /2, BB (k)
b E, BEMNETLIYEZEHT LI LA
WREEZRY, MBELLZLVYEREETAI LN
T&5%, 8612, ARKE (FLITLKH)
X%k E, L ¥E NRIECHBRERG, ¥ v

YIWVHITHETAZ PR D, hu) —-
WaONL v ENICERENS,

1-3. AEFHE

FEFIEE LTIE, 92015410 H6 HIZ
[7o% ] %7978y FTHEL, v b
L7226l LI EDH B, SEMDNICHEEIN
2138 LI EEREE L, FLTC, BHE4, L
TEDORHE - HEHH, BEoOY v v, FIH
AL, FFAVE, Ty UM OFIHAEM B X
iR 2 RICLTE O/, 2L T, Ei2D
HHIZOWTERE1T- 72,

14, BRELVEE
HEOXSTIE (FR1), V7% (232%)
BB L L, RATEY— ) (16.7%), 7 —F
(109%) THo7zo BETIHIE—L, F—F
DED BBEFONEPEZ VN, +55, =
T, ¥VAOL) RELFHI A TwE L
Bhhb, £72, HEHOL L ELB|IFEINT
WBLZEDDL, Ty OREEH LI LIRS
TlE%L, LYEELTHEIN TS Z LN

r1 JTra2 0OHBEXARES

3R LIEH EE (%)
vicd 32 23.2
E—J 23 16.7
T—% 15 10.9
v—<vL—F 13 9.4
- 9 6.5
RN 7 5.1
HE 6 4.3
Ja1—2X 4 2.9
RSP 4 2.9
LET 4 2.9
HEH 4 29

ZDM (1) %, IXX A,
SHEE, Oy T, v —
Ny b, FLydrd, &

Wb, hoFN, G5 ye, 0 123
Ty b, N, &
AV, EXZILA)

&5t 138 100.0

) BRIFAERIL, TV —AN— 2 F RN — X&) EE

32 New Food Industry (New Food Indust.) 2017 Vol.59 No.3



BRI Bt & 7220 A & DO TS ek

x2 Tra OFBABLAEE

&R LiE#H ZE (%)
EEMFED 80 58.0
BEWSMAIDORE #{E > 57 41.3
REEABRRE(ER 12 8.7
BOEE[FES 6 43
AEFES 5 3.6
b7 & EA 1 0.7
N 2 1.4

x3 T o oREHENFNAEE

SRIEAE LoE#H BE (%)
3 60 435
FEMA LWL 52 37.7
F—T7 2 THEL 12 8.7
83 5 3.6
BT 5 3.6
EIFB 3 2.2
o3 1 0.7
EOHED 1 0.7

L E L7z,

FKICFIHEA Tl (F2), EE2MH (58.0%)
B b %, KRTEWHM O % H S
(41.3%), MBEFELEMS (8.7%) Tho,
D&, ERFEIHENRDOL VA, EZ
T TR CJEWAMIlO & & BRI ST
LT ENDbDD,

MBICHE TR (RY), EbH (43.5%)
Wb %, ROWTFEEMR 2\ (37.7%), + —
TV THEL (8.7%) D% h o7,

UEDXHic7ry i, BEFELTORH
A L CofH, EofAz &b Rohi:
H, —HT, FSFELTHATLZERT%
MAFTWEDOFFFHAT LI LEHL L, EHI
BOHEFOLIEBBHEINTNE, D
EMD, DL VIIHNERS L2 LORES
N7y VOFESHFETLEEZLN, H
BEMRE DS IBRHEEMN ATy~
OFMII TG MDD 5 LRI N D,

2, EIREER
21, PAZODHEOHEENOFH

WA EDEHOJ ML, BAE, BTV H)
EDERTH D, HAMEL MV P ERHRIC

E2LY, HEOADADNEIE, FIEMRIETR
(#7 0.5%) & AKERILF b U & 281 (59 0.3%)
OBIRBE TENZFIN 20 ~ 40 FFEEELEE L 72D
b, KBERESL%E 50~ 605517 2 &2k o
THL o B, WIIZHWDLE - 7 h)Iid&
miEAERICB W TEMRIYITIHE S L TW
o COFE - TNANEICLLFIEORES L
LT, BB L b S HAEIT oI
BH, ZAUTH L TEERRAZIE, BTV )k
2 AR CJRR e e & O SVE 5 < 7 B T RE
MDD EENTVE Y, 512, FA4 7I12&
LRI L HATYH, MlBOEEI LT &
L%, NU v 7, KERGOHLE LI
TE, MEDBHWII L% HETE 2 REMDS
»HnV,

B, FRIHEHT AR EERIE L
TEHDOLENTWDE, T2, ZOH T FYDEE
EF I, KEY V¥ A OO
2010 fEIZRB L7z 2 & 252l ), FN LI, e
BB DTG E 5 T\ b

22, SIBR

DX IITEEHERAMNE, 7Ly v ok
MEFE L 72 RN L & (3 L 2HR T & B Bl
ELTHIEETE 525, 2 OHHb & 725 s
OB E R T 51272 > TXRD S E
TRUEND D,

85112, BERFIBHAM L F 758 L wHidii ¢
D, oM ERWIESITEERIC R, #
DIz, HEZHOBMEIZIZEA LW ETFHE
INnb,

212, DAZODRFEIMTICE W T K
TEE - T VMBI LT, HEEORM
FEEHFE DS RWTTREEED S 5o WHEIZHW
B - TV A D ITEMET AT B W TR
WITHRESNTWBEDS, AEVEICIDEREFEL
TnWZ Eb, FRENDL T — A3 T 7%
WIRIIZH B 05 TH b,

ZDEH LRRRO T THIGH LM T 5125
7oo TUE, [FIREHEAMT] 1233 2 GRANE O b
SO ELEB T LLEN DL, TOBED

New Food Industry (New Food Indust.) 2017 Vol.59 No.3 33



FERH Rz Bt & 7220 A & DB OS] ek

BARRRAFgE ik e LT, @ 8L WIiEHhit
R L WG OB FRHE (3 7% b bILRD
I O F T OB EFEMN), @ FF L IEHE
R L7235 E OB FRE (3 7% b b RTek
TERE LR LIGEOFHN) D220 %2 5
N5,

7272 LHIRTIE, # L Wil - i LHEd & H
WP IC RS B AT RS v L
5, KT EROICET 2 - 0¥ % £t
L7z,

2-3. Bk
(1) HEHAE & BIREERDERET

I3, BERHBEHEM T HWCEMN I h v oY
NV (BB B L7z, BIC kR zE Y,
MAESOHIZIIEOHERTVHDEFF 2L
Wb DODFAET 525, EEINICENSN, BIlY
ARV IS 2 RIZTHIETHAED
HR O WIS DU, RBAEDINA T ADS
WD b EEZ, WINI B EREL
7o TOBEEAL L-EEE H VT IS,
NG, B L UOVNEIEICE IR
AR, EWERE, KELTHH-72 1T,
MEIYMETICL ) IR EEFEL LR L,
S HIEERFIL, RO L) ITMEIZEEN
40 M, /NFEEED T3S, HEE

L7z WEB##&ET — ¥ Oins, #EEHoORN
ZWEEE B 393 ADT =8 & w7z,
(3) BINERT —2DEHE

BARFEBRT — & OO G E ey v b
ETNEH VT, AT, #HER»ALE R
W5 Z &2 580055 HBEEOMEERH
Viz (K1), &5ICHEEORHEHA O
DHEBEMARALZEHET VE (X2) D
I wEbd %,
Vi=ASC+fpln (Pricei) +fppPeelingProcessi+fcCul
tivationi-« -+« - - K1
Vi=ASC+fpln (Pricei) +fppPeelingProcessi+ficC

ultivationi+yppPeelingProcessiY+ycCultivation

72721, ASC (Alternative-Specific-Constant) (%35
R E A 2, Pricei \31fi¥%, PeelingProcessi
R B2 Fe AT, Cultivationi 13 3% 55 77 (% 8 3%
B AREIERRD), YIXR R ORRM (R
M ZRAL TWAREHETY=1, <) ThW

x4 BEZRIUREICSIZUETE
HExE IEEE HEE
mEEEH (N) 5 8 91
T3
BERE (M) 40 73.5 82.5

) XHBBBERMSRUATICLIAEARETH S,
x5 BREROBEMEKE

7825 TH o7z, B

7K#E

SO EEEABEC, R5Io  FIBHH

RULTBMEL BARERBGEL 720 # e (M)

3 K#E :
HiEHE 2K#E:
6/K#E: 40 60 80 100 120 140

BxRE BRT7TIVHVE
LA

Fo &
RIS

RHAMICOWTIE, B, k-
TN, [FO&E] o3 KiE, FEEHEIC
DT, [ |, [MECREER | @ 2 ki,
flif& 2DV Tid, 40 FA 5 20 %) AT 140
ITO6KIEL LTzs TNHDKIEEMAED
W, B1 0L eElH e BIREAREL, —
ANG7-0) 2EOBMIZOVTHELTL S -5
7oo ZOBE, HATOME ALY A TR L7223
B E2BEEIRE LD DERR L,
(2) BREBROAETHR

(B8) Fw - N Z2DFEZF — 2018~ 60 1%
DB 600 % E XS E L, 201442 HI2FEKE

12512 TR, TRREEAHE] T#
gAE] (g (118, 41 X2S (&) ]
NDIDNENBEIEGCEHADPAICKHL
T, [BEunizwn] EBS53M1DiC, @
BlOEHICOEDIHTIEEET, (RO &
FHiEl @, [B7LhUE] [BEE] [F
CE| OIFE, [HLPADEERE] (I
id MEBEHNE ] [EatE] o2 8y
HYEF,

1 BEREBROBAAN

34 New Food Industry (New Food Indust.) 2017 Vol.59 No.3



BRI Bt & 7220 A & DO TS ek

x6 FHFEOYY FETIVOHRERR (£24)

R7 FEF2OYY MEFTIVOHTERR GIER)

RE pfE  MWTP (H) 3 pfE MWTP (M)
ASC 5.984  0.000 91.8 ASC 5.9882 0.000 91.8
In A& -1.324  0.000 In & -1.3248  0.000
[ -0.589  0.000 -40.8 [ -0.6217  0.000 -43.1
B7ILAhU%E -1.011  0.000 -70.1 B7ILH)%E -0.9834 0.000 -68.2
R 0.452  0.000 31.3 {lig=—$3 0.4553  0.000 31.6
YT 4716 BERE
(G g 02331 0.071 16.2
(?ﬁg;{;ﬁ Y fu) 02203 0100  -153
WA Y=0), Bj, vilZFNEFN BN (j=Price, RS
PeelingProcess, Cultivation) B XU, jlgtte Y (?”Eg;;ﬁﬁ 250) -0.0224 0.820 -1.6
0)&;;%1,5@17?:%( (7\07)(—‘57> ThH5b, H$ LTI 4716
(4) FIEFATICXEd 2RHME
FZFAMT AT A RAE R R T 572012,
BINEBROZEM ORI, [HFEAPAHHL DEWERiE, 7 VA )3 oLt

Tw%&#k@«&%ﬁ<t§b@7ﬁm%
Mo TWETHh 2 LB L7z, 2ORHE, [Ho
T 5 D514.7%, [ H1 5 72\ |55 853% TH - 72,
CORERDP S, — R F B AT T B R
%Hfh““lifR\z‘1tEﬁb BHbH I EDVHER SN,
(5) BEINEEROMER
ST ET Yy b EFILVOHEEFBE (1K)
FRBIILRT. REFLTIE, [ENBEDL
W] BoMArEtotBE, [TH& ] [EEk
B ORI I h v a AL LT[R 8 4%
Bhd] 25 IR CERHEL L0, B
BENLEALPEEFIREMEL 2RI 7
VILENFNOMMBEEE LS L ED
FEHTH D, F77, ASC DB SLEIE SN S
flitgkdEx, ETH D [To & | MEE@ERE ]
DFIFE I D AN T 5 R LHLZ B (MWTP)
®FET,
SEROHEEHBETIE, ] B [FE
Beli] O8T A =513 [BEREE] [BR7T VY
B LHVICEBERYATAOMEERY, [KE
| ICHT ARG A=Y IIFEELR ST ADHEE
%otz RIZ, FE NI T B BRAMEEE
L, XEHEZEOEFTLVOWEHRERT
WRT FEERIZOWT [HloTwb] &
LB e R TR HAMERm] & L7 [RIB
BeatiaB o) o Ed BRI L Tid &

DARCERI S A AR S 7z,

THEEEEADL L, SR TCETLE, HE
BEOFHELTHIINIHELRY, BEES
fEHTAZ LI LTIZ-43.1H, BB7 s
BEOMHIZOWTIE 682 W) fERE -
720 BT, FEHMZH > TVHHEEIX
HoBWiEE ;D%@i&aﬁtfmzmm
<, BETOVH UIEIZDWTIE 15.3 FE < SR
LTwh,

VL EDRERD S, BEFRH R HAN 2 v 7230
IHOWEEICOWTHET 5,

FOE LB LIGEOmT VA )%k, R
F R Al & b ISFHTi AR W Z &2, 4o
REBRD L) ICHEFEDOR LR LIS E
D, ZNEOFAMEME - 2RO TSI %
T vz, ZOFMh 40 ~ 70 HEEKT ¢
Bo F7z, BRTIVAEEL ) BERF A OFT
AT WFERE o722 & s, BRAIEIC) D
b OITERT VA ) EDOFHIAME | 2 B A D
5T L, 61T, HEBMEH > TWHEES
DT VEETNVA ) Ex LD RCFHEL, B R
H R OFHM AT < %2 B 2 LS A1
Tolce TOXHIT, HAIIH T B RBAE X
éﬁﬁm%ﬁwtﬁmw%ML%@T%t%i
bhs,

New Food Industry (New Food Indust.) 2017 Vol.59 No.3 35



FERH Rz Bt & 7220 A & DB OS] ek

FIRZFHiA 2 Iz DIZ DT OH B % T L
F&H 720 RONELMETTIEDH B8, HAFORME
AfETlE, FTFr v o8y FEHWT TV ¥ WX o TR DS R 5 2 & #IR L 72,

PNZBUT B B BBy O T EAT Re Ik & 4R L 7z, AmAEE LT LEFORT HEB
72o F72, B LWINLL - GBS I3 B R D VHIE (FETTH) 272 RKRT AL,
JEDOR AT~ DOREIER L, W I A > ENDR =IO TV EHTTH-TH

DVWTOFE L WIEHRIETR T L2 WIGa ol & LA 2 T S8 5 W REMEDSH B L ) R
S, @F LWIEHIRR T L& OHE e 3, WFEROD Y FERFTH ECTEEL
DY ZIR L 72 BT, BN I D > oiEE HEsS25,

BE M

1.

2.

7w 7oty FHRAEH A 7 v 7%y FHEX4&1E, hitps://info.cookpad.com/corporate/philosophy
(201742 A 1 H)

ARHEHEFD, FIBE(E, Kl INRET 7y FEEL Yy MOFT B S EH L R ETYTE). 7 —
N3 257 A%, 19(3): pp255-260, 2012.

WEPREAR, Kl . A — A2 — AT A ML 2P EREY O, REEHEDIEIM, HARR
SERIR AT 2004, pp223-229, 2004

BOREMT, AL, MEILZ, KB I HEBBOEDAY A VPS5 A LA FORGMIE. 7—
N A5 LHF%E, 19(3): pp237-242, 2012.

WP, http://www.naro.affrc.go jp/fruit/kousohakuhi (2017 4£2 H 1 H)

HAEER D L MV M &S, http://www.jca-can.or.jp/qanda/03.html (2017 4£2 H 1 H)

PPOEC, Bk AE, FHAET, BEFKLH, A HEW, ERREZ, BNEZ BEHRICLE 7L —T 70—
VRAOMENE — 1 RERSFICG 2 528~ ARAMBIEFETEEE 59 BIKESHERE, pss, 2012.
Kb —, BB, IUAREF, AREHE, BOEC, AHERR, KRKEM BRI 2 w7
WBINZ 7 o OWGHICET 5 —#%5. 7— FI A7 L4898, 21(3): pp.230-233, 2014.

36 New Food Industry (New Food Indust.) 2017 Vol.59 No.3



FIERA7L—RK3INICEB
ZIEREEMOMER E LEREE ORFE
—a1—H—, IFxH¥—, TOkEYHY—-DOHHFE—

Wil IEiB (ANEZAKIShoi) ' =47 HEEF (MIYOSHI Emako) 2

VRE AT R TR, 2 KBRS R b AR 78R

Key Words © Bk &2 BEEMGERMS  ACF7 L — P nEm IV BT AREE

I ®HIC

B AR L TR O RIS b T 3
EENBDS, HARTIEH AR, 23, B
Vo HEN Lo ZRE I BT A3
EOX) LA shTaz""Y 2o
BMBOEFMGICIZ SO H B, —DIEFD
WEMo 2R ONLER) OF%wTHH, b
) — DT OEY: (eHd) TH b, H
KIZIT BT FET A+ /< M (onomatopoeia)
W% L, TOWMWRER L EEFMT 5 LIk
Lo ARWENERICE S b0 by
FICERT 2020 F 5N 578, ELEIC
% o T RO KT R O AT LWL - (L50
FFIE DB FE D R AR BT R0 FE R BT D 1 4+
FRLTEZ, #N51F, fEEAN, E#S,
T AT Iy s REOFEORIN & I
LOoDF /T O#EEEZTREIC Lz, 20OZ
AT F AR PR A O R B RS W R R 00 T I
HE LT,

DX ) BB ARICEAT BN, BHEEHT
GHEEBOFIIBNT, FLHEF—T—FE& &
NBLDON [RE] THBH, Z L TANETIE,
HEMICHWONTWABERLEY DY 2 —
=R 3IFH—, 7—-Frav by H—50FE
AT (DBRHICT L vy —HHE &
i) WX B EMOR - REBRICER L.
RS, NS OO IEARN R BIERRE (7

L— FIZEBRAERE) IR HEOFHR
RMILOHAD) BFTEAELELTBLT, #
& FEEC 2 DAL IR A B IR 3 5
EREIZE O DL AL IR TR W
W, HEHIZAR S Tw s BEHRO LT
B DO EMT IR AT OWT, By HFELRBIELD
R e e A & ) EFE 27,

MO EWRICEBT 2 WHENAERD D B, &
HFBHED)HBERLERBASNDHEEZ 20 ~
30pm LT &b iiTwa »Y, Lo L HHEIC
WFREZO D O EH ST, ABE%OEEkE
WA TERPER SN TWS ,—F Lk ok,
TL vy —FHEIY 2 — AR EBEEE o2 —
L —HRET LB L) R EM 25127 5
CEITHVBLNTWT, KEDRESA b S
A=N =T, DT =% —% 15 USRI S
FTRPELVOPERFETH 5,

ZFITHRMILTIE, ZNO OO HBALE
REHICERILT AL AERLT, FTEME
B EREE LT, ZOH5ih% Fhiv 1T
W, HABZRICOWTORNFEEHSL 22T 5
ZEI LT, FEOEBHEDRIIZ 20um LD
NTRY, ONTOEERTEUIS N2 REH
A 20 ~ 30um & SN TV AE720, Kif7T
2N LB K E DO RER TR
LIl B TERABITHIE L WEME & AT
WL EEZLNDLDT, R XLOFRFITHOT

New Food Industry (New Food Indust.) 2017 Vol.59 No.3 37



B 7L — B IV X BRCIREM Ot L RHLEEOBIGR —Y 2 —%—, I¥%—, Tuty ¥ —oB)jj—

FEMBLE L WD X DI, HEORITRET S
ARSI ETR D 2 &1k b,

REBDO T 0L 2 TR, TFHBEAM BT
FRE L THRSLERE v, BiaiEsHs
ML TV, BT, FEHREEOEBEELZD
BRBIOTLYSF—HoOTL—-F () &
FUEHREEE OTIR () D5 L IFIEFRIBIRT
HDHIELIZEHLT, BREOMUBELEREL,
AN % 58 H L R EM DR HaB i~ O —fik
1% A7z,

1. AROE/Y

L7V v S —AHOFTEEEL, BEED
WCHL AT SN2 O M 1 B v L 2 o
JOAT7VL—F (H) »8E#ching 52 & T,
ot GilA) LIREIHEITT AEEE L 2> C
W5, FEHEIRIEEE L7z & 9 1 L CH&IR
(/) Tdh D05, HREM O RS &
LCHEEDBBEIR Db Db ER L TE/Z, A
Fge Tl ERL o EEESR O — e [KFET
L— FREHEOEED v 71 > 730V (LB, &
Wh Yy T4 T INER)] Y LT, DT

D3 OOHMIZOWTEIRE BEL 5 120
RbLREILE, = OMOBOIERN 5 Th)
O ERRT S b0 ERFST 5N,

1) BE5HRT Ok (AN %321
FILOBFBREEHS 22T 5,

2) REFE L OMHBANIIEDWT, EFEOR
BRI T BAER2SFEWR ™ (Va—A
) ANDIBABEIZOWTEET B,

3) @ERRAGHR (BEIETER) cHone
FIBEDEERRER Y L OMEEEZEL, &
WA T A 2T IV OB RO — I
S ERCE

TESRO6  MEERD bV R — FER%, S5
KOREE~

CERROE ;U IDY 12—k, ELEILRP
27— MNDRER, X7 —HXEFOREE 4

2, EBRAE

2-1. PRKRE
FT1ICEBRCHT L 2&EE & mEloER Y v
TAYTINEZOHILBIOERFHE T L

x®1 EREREOHTEER EOEE

P BBEOTERL
st REOEMDSUES (ESE, 71— R, Al & K8R E OEE
JL— FECIBE, RETE)
Tr A= kg 1700
TOSOOM - 60mm X 247 0 X CRE AR
+ 1150cm?
g Ao RIxy— 1700
7 o - 45mm X 247 O X it
- 740cm?
. . = 21600rpm
2z, k S “
FRRTS 27V E ersms R B
s > . -60mm X 240X EETRBER OB
(Frar~—454>%)
- 500cm®
+ 25500rpm
J—E—3LCOFML - 87mss .
(F¥aH) - 65mm X 1 1§ T ELRS
@ - 240cm?
Fidl] . =g
= yosyu-s5ysp— | R 10250, 19900, 25000mM . gy ; gk
sc-01s ’ ' - EEREIER | R
(SHEASER =) 155mm & 78mm M 27 AR eyt

» 1500cm?3

38 New Food Industry (New Food Indust.) 2017 Vol.59 No.3



BB 7L — F 3012 & DR OB & EHEREOMR — V2~ —, 3%,

70— OB

Wiz, b, HEBHEIEL
L CEHEE L 100V TH
D, TNy FREET
Hb, F1OTL—FD
ol 4 B, o 7Y
FIFaAA—% - (BTiE
P13 ST-6234B) 12X D
B AFIRRE Tl E L 7218

\

B (&) &HRE (F) OXREEDO—HIDSER

F2 HHOAFEEHH

ThHY, SeiEERT L — 5R1
FoEu o EMETH b,

ABFFEClE, #hEsREA R

10*rpm DL D% 8% % hf 5 E . HEREOSBES
X L7, %x

I/, =5y )—-2 I
¥ ¥ — SC-01S (2 I\XEH A *

W BB, SEA; YYD X0OIEN (2011 £1F)
- FHFIR ; £E 3mm X1E 2mm XE 1.5mm

- WK 5 & & 20 ~ 30mm LITF DR

AFFE Tk LT

- MERE CHRAH OV
- ELkE#Y 0.3g/cm3

- K% 5%

< IZIER—MIR
cEHE ; 1.1g/cm?

+ KA 15%

TAERER L, e
PO O L BIEL
2o —7, ZHB~Y v 27 7L v F MAG-MB
TIEEAELZOBEBEEMOBITEZBIR L2, BEE 1
ICAREBRIC 7 EERZR OIS Z R L 72,

22, RERICHLAERE (ZBREM) &0
FFE

FEIce s s EMTH B K, &£, &, %K
WL, FOMEMERYE TEL v, $0i
JEEMTH o THMEZRED L DLW L,
i &t dod d b, Rifse 3o
% JIS DHE (JIS A 1102:2006 &5 #F D fifi 53 1F
REGE) \fE> TATH 720, HEEE h ol
5 2 R & TR ERR TR O LIK & F I
WWolzo BT MERTIE, wEEE LTL
WO 2 HEHOMICET LT, EAY v FA, ik
FEAEAE, ZoRa A L722s, Wi o=
BEMNC 7 H 5 VIR I S 2350
BN H o 7272 ORFEBRIITRA L 2o 72,
K2 ICEBICH 7R GEZR EHK) o
TV, BE2 IZMHRBEHOFL O
BTHb, WAOEBUIRLRTEEE3 T/RL
Thbo

B, REBROMKEFLZORHHICITIIC
WD SC-01S &, FAEIDT 7 £ /78— I FH—

FIB-MIX BX UL HM~Y v 7 7L v K MAG-
MB % 72, BE 31, SC-01S (2K 200g,
MAG-MB (245 50g % ZE38 L 72 W5 o TSR
DOIBITH B, 7L — FE&OMHLERRD
RENTW5S,

EE3 #2009 (SC-01S) & &HZ 50g (MAG-MB)
DEBERFOBE

New Food Industry (New Food Indust.) 2017 Vol.59 No.3 39



B 7L — B IV X BRCIREM Ot L RHLEEOBIGR —Y 2 —%—, I¥%—, Tuty ¥ —oB)jj—

23, NEDODEEFRAELEE
AREERTIIWHY & EmiHl O 729012, #lE
129> TREVICE S \‘f“&ﬁf%%ﬁfoto v
7= 13 SUS 2465 (J1S Z 8801-1 HEHE S B\ fifiH ;
9.5, 8.0, 4.75, 2.0, 1.0, 0.5, 0.25mm, fHfZIK;
P95 200mm ¢ XPES 45mmH) TH 5,
%Eﬁv%4y73»®%ﬂ%%%ﬁ@ﬁ
S HBERWIZHMET T 5 7201218, Bk ol
®ﬁﬁﬁﬁﬁw:t#mkttéo$ﬁ%®
B T VEEDZ Y PEIZ OV TIE, T TIZER
DFFHNE & 40 K U5 e O AR HE R 2 C FFAh
LTH2 7,

% BARMZE CIIEM O BH®REFIIRIZLTWS
DT, B FREAEERE 2mm DU, £
DTIZEHLTWS

0.5mm

24, EXRREEXBROBLEDEZE
EBRCIIiz M (BER) T WS, V2 —
AP ER~ND BB DWW TIE, FEER L E

WSRO ORENAZE B L V7 L — FEOK

PRGOS R I PRI E O T FPEE IS & BEDL L T

b Z DO FRN BN, Z NS DM

MEEAL, BEEREEGRICHES 2 Sk

FRML, SHICHEY OFRELEbET—

itz X5 Z &2 ATz,

3. ERBERLEBNENZTE

3-1. BB S UBIRFE
RETTIEMH RILDOB I A MZE 2 KD A

TV T TEETHILICLT

1) WA THHDOT, TL— FOH
HE IR TH L, T2 THLP LOH
WBREDOHBI O L G e & IR % E A
72 ECEMBOLEM OB R R L2,
BRIZREE LT, 200g % 7 o> FIB-MIX (il
[A] @iz 2K 5 17300rpm) C 5 ~ 120 A5 L,
ZOBORNEFOR FREEERIL LA LT
bo TDMIZ, 1 OB (R &5
ﬂ@7bzy—%>tﬂﬂﬁg% 2 CIdl
MOEREZIT-72,

2) FAEICB L TIE, 50g & &Rl MAG-MB T

B & 5 ~ 120 Bffi L, WIARICHR MRS
ERIEELT S,

3) BYFMEETIE, SN0 EEMEE
MELT, ST OBAEERILORMZE
b2 o ek & v HEER B, &%
V4 L EHE RS 2T 5o

4) AR O SO HE B & s 1 & O
2%, BEEIEEEE CHE SN TWw 5 BRI
S HBENCHE - TEHRT 5, Z 0B
% KRR LK, BAOMHRISEH Lk
R 5,

5) DEOFERICEDSWT, BIZESLATHS
P RAT T ORGSR L BIRET T 5.

32, MREBEOHBRIBERODBNFZNESR
X1, B2 389K 200g & FHFZE S0g DENEFN
@ FIB-MIX & MAG-MB |2 & % ¥y # 0 #4788
A TREEERLTRLAZDDTH L. 48,
B )R e FLBIARAT T, SR 7L —
Mo O JEHE v (m/s) WS

paresisie]

120 ——0s

——5s
—&—10s
801 —¢—20s
60 F —%—30s
——40s
—+—50s
20 ——60s
o ¢ —0—90s

01 1 10 —0—120s
B (mm)

E11  FIB-MIX 0 17300rpm T TD#Fk 200g D
P T ARz

100 |

a0}

T REEEL (%)

120
il
——0s
80r —-5s
60 | —&—10s
—>*—15s
—*—30s
201 —@—60s
0 | , —+120s

0.1 1 10
g8 (mm)

2 MAG-MB ? 21600rpm T T D&%k 50g D3
PHETETE

100

40

ERTEEEEL (%)

R 4

40 New Food Industry (New Food Indust.) 2017 Vol.59 No.3



B 7L — B IV X BECSEAEM Ot L EGHEEDOBIER —Y 2 —F—, I%%—, oty ¥ —0gE—

120

S

= HIEEEEE

m ——2.0mm>
% —1.0mm>
g:en —&—0.5mm>

1 1 1
0 50 100 150
B (sec)

3 TICHYE T 2ROGETEEEELLOR
Rzt

KIZH 1122w, 0.5, 1.0, 2.0mm LT ®
FEEEE L RN & OB TR 3 IR L
720 TM21I2OoWTHRABRICE 4 12K L7,
WA 100 B, FZETIEA 30T 2mm B
TUZIZIT 100% SN D T &G h o Tz 2
ORFFEFFIL, HEBICRER L T 5 FERRR
DEFATH 5,

3D20mm U TBILUOK4 D 2mm LLT 2
5 0.5mm LA DR R AT BAR & 112 o fh AR
FELTWS, —F, M3D05mm L THEL
U4 ® 0.25mm L FIFEMHE L g2 hs &
BRL 7222 LTWws, ThsoM#ig,
LB DE 212 X USRS O EE L %
RLTWVBERETHIEDNTE S M1,

ZZTET, WM OBIRLS LIS oBE
T AL R O — KA E L TH 5,
COGERFIOEREY W(g) &35 &, KFH t(s)
2B B TR E R Wt & ERe b L 75
ERIL Xt =wyw) &L, —xksiEt (1)
THREIND,

dXt/dt=k (Xo-Xt) (1)

T, kITHEEH (1/s)

Xo (SRR AR KRR CoEEnokiH Ll
TOBEMATERLTH Y, 1.0 12T 5,

X () FHEST 2 EEAERTCERILOE
OIFTERIND Y,

—7%, LitommEsERTHIL, Yako
s L&z 5, ZOMoMEBRIER (2)
TIREN 5,

dXt/dt=kot (2)

120

100
g . MR HGE
ﬁ —&— 2.0mm>
i 60 —— 1.0mm>
% 40 —&— 0.5mm>
l{% —>¢— 0.25mm>

20
0. 1 1 1
E 50 100 150

MR (sec)
4 2L TIERDE THREEELLOR
Azt

72720, ko lEEEES ()

C DBAEDORESTL Xt AR t 12 HBS B
¥, 2F V3, K485 LR ELT
TOEMEBTERT LIl % 5,

A (1) &30 (2) IRELEERIC LU, m
ZH G (M7 L — F) ~OYEBE)E®
THY, BEOHBGIMLFECEREEZ SR
bo TLTHRBEDOELEOKVGBEIIREIT S
B SCRB AR (RAHE) AowmiE, 2% 0 g
RS 2 R, BRE, BRSSO RNTIRET
LbokEzons Y, MRXDEIZ, WHA
WX OIRE ERICEN L DD L g S
5o EMIZL o TIBICTFVI DD HHDOTT
DEILBGE I EEL TBLLEVD S,

3-3. 7L — FRiRBARE & 7B
513 SC-01S = >, #J°K 200g & 400g %
T L — Nmo FEE % 3 K#ELE 2 T, 308

60

% 50
=y
0 40}
o
# 30 WEDE
E —e— 200g
X 20} —i— 400g
£
6 10f
o

0 L L L L ]

0 50 100 150 200 250

T L—REHRDEEE (m/s)
5 SC-01S (2 & % #J°K 200g & 400g M 30 #
RIS D 7 L — NEIRERE & 0.5mm UTF
DIEEESEOBR

New Food Industry (New Food Indust.) 2017 Vol.59 No.3 41



FABLFH 7L — R IV X Rz Ofte L BIFEEEORR — 22— —, IFH—, Tuk v —osiF—

B L 72D 0.5mm LU T OR B E & I 2R
L72bDTH B, MSHhHIE, FHEDHED
FFIZRENWZ LD hoTz, TDOERRRET
filild Z DO ZFOFER S & T, Bikd 2%
ALANF =L DR SEET L,

3-4. MEBRROBBERUBERPREL O
LU DR

RIFFEDOEL, [HAEFZDOY 2— 2] T
DEENSEFINZDDTH D, F ORI,
F oDV EZIE, HE O 3000rpm 12 O K
H3EHED Y 2 —F—TlEr» ) LTV 2—
ZIFEN D S, @R oMV EEZOLE,
20000rpm 2 & O EEEFLD T 2 —H —T L9
R BHEDOTMI AT REIC R D P2 — AT 5 2
ENTET, TORORRNTHE S NRE
WoOREHE (BEE4) 75, B ZIRONE
BEZELTWAZEFRBL, Bt RE
DN R FRIET A5 & %o 72

RKIZ, SC-O1S IS EWZE L FA L THIZE L
MR, BRI ORE b BE 4 LI2ITH
KeOWRIEER 2 2 LT Wiz, THSTH DR
BRI A S, BEHRREBSROMUESF D,
WEDEN P EZEA T2 2 LI10E 5T,
TV = FX TV VOB FOERNE R
PEOEND LD EEZ, DTSk~ L\ AEE

BEE4 HEZESEREDMAG-MB TV 21—
AW LEEORBESR (2010 F 11 A
EEIRR)

HEBOEBTHELN TV L REICES W TEE
L7

BEA4ATRLAEL) ZREIHLEIE, Ya—2A
SR EAEETCHRNIIBIZEINGZLTH
bo ZOHBIT—HEHNIZBEIIBREE G
F 7 v LEWGR) ORI ICBig S
TBY, ZOBHEMLRMEDL RSN T
2 14716)0

Z TR T, LiROBEZHERIZE DV
TEERNI Y T4 7 INOEFEELET B
W7zl BEAEEREEE CE S T B IR
RAELDTFO X IR L 72,

X6 1 dEAMBPEHEEOMEBEL LT,
i[O 47 B Nb, 37 L — F~FiE (B & L,
THb), BLOWW#EOE (BEED, WES H),
WHEE o ICE YV RENT WD, 2L T L —
F O, BSOS I EETH 575,
AR TP 2 KEOEES v 71 V73
WZBWTIE, &£ T7L—FRKFETHH ZDMA
EOXEBIZITL DTN TH L7012, FFIZITE
D b %dorz. LL, IFY—0RELYE
WO BEIREETH ), SHBOBELEZT
w5,

B TA Y TIND—D Y a— Y — D
BT, EREMOBE TR T 72 I XFEGR
12, F 7R ERG OB T O WA T E SR IS Y
T2, £F, BREOIENIAS & AR &
O E MBI ZEH L TRETT %, 0

Hh[OIEmR
Nb

| Lb ‘
‘ JL—REZ

M6 RAEHREDTEHET

CRBRROG] KEBDITIVY 3 1L, KPANDRBEOER. BEOREEL

42 New Food Industry (New Food Indust.) 2017 Vol.59 No.3



B 7L — B IV X BECSEAEM Ot L EGHEEDOBIER —Y 2 —F—, I%%—, oty ¥ —0gE—

G OHWHRIED =D L 4 I VAR TH B, A
e DB SR DEREMHICBIT L LA VA
13,1 OEEFHEITLH,S (1.0 ~2.5) X 10° TH -
72o TOZ LS BEEEEDELIEI ™M 2 o
LR ENZDOT, TiD L ) ITELELHD
7oo e BEIHARE O ILIL T IEX 6 IR L
TW5 X )1, #EdHEE Ny, 7L — FREE
Lb, MHtEE W & L7,

3-5. REBKREKEICETIRRHNERE
EEDORE
)W F O E T X AU DHETT AR
(1) ¢thh, X 2 Thh, ZOREEHK
BT EE T P ICIKE T 5, BARENO
Bad, MEEREEBEIIRE ¢ L OMIZh
TOL) B —EOHERIESL TG 1Y,
e=P/W (3)
k=f (¢ X t) (4)
T, e, MEENNEE (s g)
P SHEHATEET (kg - m¥s?)
W, HNRAER (g)
t o TR (s)
RAEFEHEEOHEBITEI NP (kg-m¥s®)
I RTCIEAT ORE R, =00 RTH, B
Np, LA /WA Re, 7)V— FEFrZ&HnT
R (5) TREND Y,
Np=C X Re® X Fr" (5)
72721, ClIEH
a BL U n T IEDEH

ZZT,
Np=P/p - Nb* - Lb’ (6)
Re=Lb*> - Nb - p/pt (7)
Fr=Lb - Nb¥g (8)

B, pIlIILE, wITME, g ZENIMAERE
ThH5b,

BB ICB VT Re 27 10° ~ 10* L L EL
P CTIE Np AFIR—E 2% 5 7, &5 124

HRAOLE p b —ETHhUL, X (5) £ (6)
BLOUoK (1), X ®) &roRLrbbes
2Lk (9 BESNB, OF D ESERT
BB PR (9) L) IcHElbINns 2 &
%57,
Poc Lb* - 9)
7L, Wid7L—FEE (m)
vz 7 L — FomDREEE (m/s)
252X 3B) X @) BLUK (9 2255 (10)
PELNS,
eXtocLb® - v - YW (10)

B, X (10) LD e X tid, B ~D
Bt $ TORABDICHLT LT, Kif
T IhEeHABREL LTI, 20,
AR EE L RETE, 7L — Nk
i D JE S O = e fill & AR & OfE TR SN
5o ZOEL (10) GofEs LTHEEL,
1, X2 % &0 THKEFEROLETOERK
BEBFE L TR 7 IR Lz, Moz (10)
HBOEOXI B %, HEdhiE 0.5mm LT D%
WROBEERILL Xt # RLTH 5,

705, N OME A OFEE E A
DAL AN F — RO FE o & 12
EARICHENLTWA I EDS0 5, L L,

120 HeaR & Rl
* SCO1-H
W SC-01SM

100 A SCOISL
s X FIB-MX-200 :’Z
& X FIB-MX-100
R 80 ® COF-20
18 + COF-50
]
o A MAG-MB &
® 60 [
S
E
=
£ 40} +
£
0
o +

20 °

0 [ |
0.01 0.1 10 100

BABHIER (1v3Lb2t/wx10'4)
7 WRBIUEFOREBERORABNIER L
0.5mm LT OBEERHLORR

LA VB EELREEL LA /W XE Re RMAOREPREEICSH I BI18EH (REICHKTT) CHEH (K
MEICHKTF) DETRINZERTHTH S, Re /NS VWHEER, XEVWBEEARKELEEL, Z0RE
(CBBEEYP H 5, —MICRe #'2~4 X 10° UETREFREHEEDN, RENOERBHDEHYA

PMEBRBOXEERIEILT S 51,

New Food Industry (New Food Indust.) 2017 Vol.59 No.3 43



B 7L — B IV X BRCIREM Ot L RHLEEOBIGR —Y 2 —%—, I¥%—, Tuty ¥ —oB)jj—

Wk EFEXOR—EEERL TR UMHREE
@ FIB-MIX & MAG-MB O34 Td, KD
Ba O L HH & SRR OB RICB VT
b, MEhOR ABIBEOEMER GO H B
DILEIZRZ>TWA, LA2L, FNoD4R
R, TR R Lo TORYKRECIZEDS
TWHEEVEDSH B T L DG 07z TDE DT
WTNOBEEICBWTD 0.5mm UL TORAE
IS BT ERRELRL 00, ERHE
PROFFAET 52 2 L 3W LN TH Y, kLo
O ABI IR T 4 il EE5E ) Nb £ 7213
7L — N O R v O ZFfl & B & OFfE
DORFE L BEHRERTRIND Z L L L
ol TN DORIE 2.0mm UL TFOREE
BILICHL T e AThH-7" 2nk)
7 ZFRANCE T % BRI, Bt & el 5
LA, BEERBIEICLZLEEZ TD,

ARAFFED & 5 BT O % M L Tkt
RV a2 MAELAEL, Rl L) ITHA
TR L O BR P EBIEO HE 2% 50
LS150%, IEER & & O fE - Mg B L Uk
PEIRODENIC L 2B FHT 208D 5,

4, BEEBERROBBRICL S =FA
D —ix{t
Lo =l %2 S 5 IHREET 5729012, 22
TIREERR L LTHRETEF 252 LO
10mm DL FICRE®E L 72"l % v T, SC-01S
Ck BlERE L2, 208k
EroK1, M4 IZHBTEHE L
THE8, H9%EH7, M9 bHId 35
500 £ 13 & T 2mm Ll T 2% 100% 12
hHZr, BLU2mm I & 0.5mm
UTFToRAERERLORFER LD
BIfREAIE LICMoEICR Y, —
RSB T 2HLEZRL 72,
FITH3, M4 EFABDOEZPS,
BEHEW BEE T ICOWVWT D, F1 °r

40 -

30

251

20 r

0.5mm U TOEEESL (%)

10 FOGMoN, EBERNIEE L DRLSE,
MR E R BIHUE L 50, 100, 200g % 7R3, F 72
SC-O1S Dl [ #m# BE D FE5 H & 25000, M (&
19500, L 13 10250rpm #FE LT 5,

X 10 2> & Wk hS T i i O 35 A 13D Fe b 25
DEELHH OB KL <, 0.5mm LT

120
100 |
< 80| S|
S ——0s
R 60
i L —5s
m 40 —&— 155
=} L
20 —¢— 30s
—¥— 60s
0
" , —@—90s
0.1 1 10
HE (mm)
8 SC-01S M 25000rpm T T D#EEFE F D3
&R
120
~ 100
IS
N 80 HIEE 5
e —— 4.75~9.50mm
H 60
B —— 2.0~4.75mm
f.% 40 —A—<2.0mm
= 20 —x—<0.5mm
0
0 200 400 600

MR (sec)
9 8 DEFEHOEEES L DOIEEZEAL

ESi
ES s Ell
TRIEER
HhEmREL R
¢ SC-01S200H
M SC-01S200M
A SC-015200L
X SC-01S100H
X TWN-50
® COF-200

D &L DRy etk & TH7 o 72 E B 0
RIZT L — Nl O # L O =l
Z@MH L TE10 IR L7, =B

0.01 0.1 1 10 100

BABDEZR (VLb?t /wx10%)

10 HEEERE OMRBRICEH T2 =RRIOERGER

44 New Food Industry (New Food Indust.) 2017 Vol.59 No.3



7L — F IV X BEREEMOME L BEEEORR — YV a——, IFH—, Futy—08j%—

DOFREEBERILAH 8% UL ETIE, A
DOREAE & OERBER OB AUNTIER —T, =
FEHNZHE o THRVEIHNICIE L T» b 2 &8
Birolz, TITHMT7 & 10 DR ZRKIET
LERDEI LT HZIENTE S,
[WeRl O | OB %O 0.5mm UL F OFEE &
mibXi[-]1E, ABNTFEOSH LML LT,
ZOMOREMEE OMIZK (1) DOEMBERD
D AYA R

Xioc Ki - In (vLb% /W) (11)
ZIZT, KildEHOLR (it ks k-
THhE L)

VIE7 L — N EE [m/s]

LbiZz7L— FEE [m]

t AR RIRE[H] [s]

W IR D E = [g]

AWGEO 6, i O% 6 EMRRPTHL
DL BWIFEMOBE LT, TOX ) ITHE
ZEE = FRANIF - A A R T 2 A TE
72085, HEBREMOLAIZIE K OKKE SH5TIR
MLThaEILIXL, R TIZEALD
15 THYIEFITNE N LG ol &
512, TOEMDONL ET ) EICHNL T 58
AT TR AL O B L B A O FE A1 0 kL o f4H
Lo TREREREN DL I EHIRENT, 2
USRI ORI L B A E R AL T 212D
LEHPVHB EEZONDH, ZOBBIION
TRAEBIFHT2LEND 5,

5, ¥&¢HESEDFM
AFZEO HIEHFE A WS N T A RENA
AR (L y—#) & [KFE7TL—FX
B v T4 IV LT, AT
DEIFZHLPICTHIETH Y, FrIZam®
&) REBRI A &ORLEE AT & v D BRI
EOEELAHELIZLDTH S, TORRE
LCUT oAz /RO NT,
1) PHOEGHRERZE (7L ¥ —8) O
WMHEOBY ) F RS, RAEEE & O

MU IRET 52 & T, miEh Yy T4~
T INIT K B O RERRE ST &
MR O Z e LTRENE Z LT
NIk o7,

2) ZOMMBRMIE, SOoNLETREERILN
Bl AR £ 72013 7 L — RS E D=
TFefifl & Ry & DFE DX LB & B HR B AR
WZhbHZETREN, X (11) OEBRKE
LI ENTEL,

3) TOBEMRBEROEH SN LHEABIEED
RS E AR, KFSCTHW S AR
OFEHEH L R OMBEICL > TERAE LI LMD
5o 77,

4) WRAHE IR AR, BT O A O ESSR
THEOLNA=FANOEMARIE, F—HEE
THIUTHBBNC X > THEERICD#HE S
b EPHELEINT,

5) ISR S, RO EEF AN TIE
BEF O (FMBW) HEBEOEITIZEE T
L— FROEEEF RDEETH Y, &I
EOIFIIBT 2 E B LOBEHDPEMNIT S
N7z, L L—h TREEIC X 2B
DIRE FAPEMOLE L E1-THEL D
D, FBIC X o THMERN 2 BINT 2%
Wb LS NIz,

F7o, SHRMBETREFEL LU TOHEA
EEZTWVD, DEDARITIE, HAMEL
TOBFHNGAHERZE (TL 57— ofre
RECENF~NOPH O HAHL2bDTH
D, oz =FAOFEMICEL T, KIZHIT
% BEREN LIRS LETH 5,

1) JEROFHERZ B AB & 2 OWkofE
AR DWW T OFEEL,

2) HWHEOF D RHAILMAOTEE AR
DR E BN FNHLOMR (EHROQR
EV B EASYES) D3E,

3) HBAERNORBEROE, KFETL—F
DOIIR, RS & OMAETR RO,

4) FKICED B EIMEIR & LTI ot
I, BRI EL KRR D BEETH S,

New Food Industry (New Food Indust.) 2017 Vol.59 No.3 45



B 7L — B IV X BRCIREM Ot L RHLEEOBIGR —Y 2 —%—, I¥%—, Tuty ¥ —oB)jj—

51 3k

1.
2.

10.

11.
12.
13.
14.
15.

16.

17.

RTFIET L K OERIZHT T, BAERIE KA R E, 29,31-38,2012.
PHHE—, BOERL, MHiET, BEAT RO R R 2HEOWE & IR, AREMNE
T R%E, 57(7): 304-309, 2010.

JEHEEGL, A H=ER, RAEE— M THMBEIEO#E L HE., HAREREE TH¥ a5,
50(10): 468-473, 2003.

NER = L BREICBT B, ok, BULERRESN. (LR, 51(5): 54-60, 2009.

- REILEAD L bl 2OV & b & T B R OB A, AR L T3, 30(4): 38-46, 1998.

WL T 3y s ABGEC B R BEE O SRR IR -, £ 2
A, 31(1): 24-29, 1996

HIHEE, FO&EESE, IHHEY, BHE D B vk e AEE. 5L R, No.l2, 59-
64,2012.

HAKE: BOLSERFT 5, 727 AF ¥ —, [Web pagel http://www.nissui.co.jp/academy/
taste/08/taste_Vol08.pdf (HIEH 20154 12 A 26 H)

TR, IWAREAS, =HFEET KR ETL— FEED v 714 ¥ 7 IV X 5 —REEEO
B G A R O He U R A O FEERIIRET. eI B EE TR R OCRE, 26, 137-147,
2015.

TGRS, =W B8R B %S (2 B9 % SEERAOIT 78 — I By FE RS O B e R 12 B 5
B IERERIRET — . KBRS RSB AR RHAF R R R, 38, 129-152, 2012.

MRS iR, AR IEEE H2% BERoLn, BRI, 2005.
g —BB, $eAERE, fHHRI AR KA - BRI HFIISERRH, pp.63-73,2002.
MG =FRi - Sabaie. Bk R, fEEE, 149-203, 1986.

KA RO ER ). 0T L3R, pp.10-24, 1956.

DgEra N, CPRETES, B8, ZHE B OREr - BIEIB 0 2 B EE ) o EEE.
b5 TSRS, 35(2): 211-215, 2009.

RIS, MEEMA, ZHE, NIFER, CREE— AL 2B B R Y E A .
b5 L5 SCRE, 34(6): 551-556, 2008.

(FR) MBREEY ) 22— a3 v B S [Web pagel http://www.kobelco-eco.co.jp/product/
process/mixing/mixing_002.html (BIEH 20114£9 A 16 H)

46 New Food Industry (New Food Indust.) 2017 Vol.59 No.3



—IOXADODABHE—5

BER F— (SAKAMOTO Shuichi)

KeyWords:‘f/?X xR T :ﬁ?‘ﬁ;ﬁ

FZHEIINTTIHT o722 VY ADHMILE
RERCTLLTF D 4 Sxdfixic, QBT A5 ¥4
YFEH IR F o OAICE DR
5B DOREEEME . QEBHERT
DY L BHEROREZIT) REEM Y, O
FoER e = Vv AR BRZEOHEEICH N
BHEOZUM Y, QW EIER R RIET fE
NDJMHFRIND FHE Y

CO—EDORBTHHAOKRESIZL o TA
B ENREAGE) DT ZVPEEZLDLIZES
2o Lo TARBTIE, D AKE S LM
LERROBERERRSL Z L IT L7,

1. A&

1-1. HEBROBME
KEOMES TR 10T T, 50 OFREF AT

W, RA4ORBEBIZRKES0E) ezl

AEIEEDR HA M IR GFEE

HER -1 & 3IXEMICHKE L 72 400L B
£ 7 FRP /K18 2 5kg & Tkg D& INE L CTH
B L7z, bR -213)E7 D 1000L AT T > 2
) — bt (Im X 3m XAKZEAZE) 12 15kg DA,
PPNHE L7z, B4 & 51 3APKREVDOTE
MO 7KE 5000L ONAEa > 7 1) — Mtk 4
48.5kg & T0kg DX INE L CHE L, H
BRI d 3 AMT, K14 £1C
TdH o720 HEATHIZ 2 BT X TV, HERE
HIIWZET A M) v Y ORI - 72, TR
OREETHH2BEM2S 1 A I 1 HEXD S
SETOV T L, gt L7, v
T TR HIERE L Ao,

1-2. HEREF & HBREK

T4 OB 72 FR O LR B A T
45.5%, BLBERTH13.0%, /INEHS 7.8%, Pk
27.5%, 7 VT v I —)V 4.0%, ¥ — VEEE 1.0%,

720 #ER -1 TIXH 50g, 2 TIEH 100g, 3 T By Iy IATUREL12% LUK, &R
#J 200g, 4 TIIH 300g, 5 TIEH 700g TH - 725 BRILmCH - 72,
1 HBROBE
A KEFE ANSE AR EREARE A EaRRINE
g/’ L kg L) ®T mg/100g
HER -1 48 400 5 1381081780, 25, 5, 7.5, 10
HEg-2 107 1000 15 I5H 78 1HO, 2, 4, 6, 8 10
HEE-3 173 400 7 7H 6B 19H 7
HEE -4 280 5000 48.5 7H 6B 19H 5, 10
HEE-5 668 5000 70 148 98 6H 25,5, 175,10

New Food Industry (New Food Indust.) 2017 Vol.59 No.3 47



SV ADORBYE -5

=V~ ZAHEIRHIRINASFRD 5 LTV 5 EHK
AaF ) A FEREIHD IR F T RS
FH O FTHDBY, WRFELHGBTEITH
L CHERICEE I N OREEIIM AR CEIE
W LEERLTHL Y 0T, KRBoOmFE
Flixraza vy ¥ (BP9 0 F
YO10ERL, vy v a i) AW, &K
B D FRBRIX BT 2k 2 KA O & o Tk
D720 HFRBOKBX LD vy FFrF oD
WNEIIFR 1 OB THolze W I FH 0 F
YEIINE O ERR % 10mg/100g & L7z01E, =
T AFRANOBIMDFED TV BE S ~
¥ X% F o ERED 10mg/100g TH 5 o
5TH5b,

BRI N — FxLy 1Y 2L, Aok
XISITEDbETERZES, 4, 5B LU 6mm O
Ly b Za#ELTHW,

RO HEIZ LT OFINHTIT 5 720 K5EF &
INER TR L2 a 7 4 VL y FE&+0I20R
AL, BAEWVWImMm DAY ) — & AF L7
Y= A TORMEETHRT 5, IEMHITED
740y FORmPUTFEEZ HWTIT-
7o N Ly MRENIEY) 2 P 7R HFREE O
KEAT->TRAL, MHOXL Y b INT/HN—
FAL oy MCEEL L 7 Gz S P C Rz
TS %o IR B2 FRHE AR IC £ o THL
DB &, REREE L 5, SRBRILFRA~OU
PEasmAT b2 2o 72,

1-3. o FIAOREFIE

EHAN 7 B8 H IS IE S RBRX ORIAE & R
BN, FRPOEELIZSRBTOH 7)) v
7 U7z HEEAIIR 1 OFNEICHE > TR L 72,
A7 — v (FA-100) THZRREL, /X
VUL 2T ATy ZiESE AW TE 2
Y LRE»HRILT 5, FHFE LEFORE S
FORESITE o TER L2, MEIEEARRNS
3000rpm T 15 73 o3l L, % % 20
5o HRENPOEHEEOMEEZ IR CXRIEICT —
VL, #ruaF /A K, Fva—A (G, #%
y o878 (TP), M) ZUEI 4 F (TG), &
JLA7U—)b (T.Cho) EmB LTIV AY

5

E5

MFE>EODE-MF->D WHOF /AR, —fkmly, BREN
T

- RREL—ERIL FH— 2 (—ARm5)
{ 1
- RERAIE - RS- S O IRIERR B4 ELL

l ! i
B#HE HR-eEtle SIR-DM KWAOF /A F)
{
A WAHAF/ AL, —m5)

X1 SONEFIE

W7+ 27 7% —¥ (ALP) iIGHEOWE M L 72,
AR E (REmME) CRIELZEL
THEG R (RE X 100/ R XE ) % RO 7:-14E
#L, SEEORELZRNIRTBILE L TRFOA
2 Rl L 7o IFPNE, MENE PSR TG #& Ra Ak (DL)
B ORI L CEREZNEL, KEL
ROz, WERIEER» O HE=TO|RML TX
FAIZT =N L, — BSOS L7, JIE
BEEBNCHR A O TF ) A4 FEEEHE L7,

g & A SRR O WE TR Pesd 715 itk i &
BREERTHE O T TR L ) LIS 0E A %)
DL, I/ aEaER CR-100 2 VT
Lab RO AT L7z, %28, HMKEIIZOR
Oty FEGICT y TEREEL, Hll
o AR THE N WERICIES L7, s L
7oA UERAL &2 W CERBIICE B T/ 4 &
BEAEEL, HEHEE BRESEBEILBEH RS
Lozl 7,

Bt & A FREOBIE I 72E5AL O SO
BFAZ &P HFETOUOHL, REIZT—
VLT D HT It L7z,

1-4. DIk

FE O — B BT S FVR AT IS o TR ®
770 WAL IFIIZXEBICHREY F A4 XL 72K
STEIE IR, & N RE T VS — )L
B, BBEIZ Y v 7 AL —ETHH LTz, 3D
wAaaF 4 FUSMNOE e MERYAE)
SHERIC X o THIE L7,

R, WA, PIEB X MEOR AT F A
FERIZDTOFIETHE L 72

fARHIESIO T — v — IV EHVTHRET
Bo Kyt L 7-f8 1g = F5AF L, 150mL % F
AW 75 A ANDE, ZOOKRIVL: A Y

48 New Food Industry (New Food Indust.) 2017 Vol.59 No.3



VR ADORBLE 5

J =)V (2:1) iR 40mL &N Fa ¥/ > 02
- 03g 2L, #60°C T 30 45 [ & i & b
L7z T CHET 5, HFEEMK N7 (v
FAF) CHEBL, EHIEF AT I A 320
T %, MM FRE, O— MEZ 7 na kLA
AL — VR T2 EURE L, IEIEm s
—HEICT Do BRI, 40-50CTH—F 1) —
INKL =¥ =2 JHWTREZE T 5, 7T+t
My 1EICS-10mLBINL TIRD, k%
T b ICHERTE, COBEE T2 NI
BHONWHRDOONLL DT TN RS, [IX
L7-fFigiEEd L, Wi e — hicm
T %, A, #&iE o— 1 EET7EMIT
2 ML, PRI E —MICT 5
T — 7 )V % 20-25mL RN L THIRE L, HITH
BAKE 15-20mL wmINL THACIRET 5, #F
BLTAMZ—T VL KEZDEESY, A
W —7VvEEmINS 5, BIZ, EIXLAH
W — 7 VB I2K 15-20mL % i L TR,
E L, AT — 7 vE L oKE % T 5
ViR 2B RT, S ORI L TIRAY %L
DBV — T VB IR D%, KA
fgr b U oA (TERY) @RS L THEE
T 5, BEIIFHARKEINI AT — T IVE % 8
WLTFART S 2 Z\IT 5, 5ia —
b, WREEF P U T A, T — b, ARSI A
I —FIVT2ERE L, ISR E I
T 5, BRI, 40-50CTH— % ) —ITINR
L—% — 2L o TRERET 2, Z7aOR)L
L20mL 2L TIRY, k% BB R
L7255 EEN T 10mm vV 2 AW T E
475nm O EZWET 5, LLTORIZL -
THHAOF /A4 FEaxRD D,

C=E X Y X 1000 X 100/X X 100

C:#7 1T /4 Fgm (mg/100g), E: bkl 7
O F A FEROWNE, YR E e A
FEBOBERE (ERo%4A1320mL), X7
a5/ A FOSFRORE (E1%, 1em=2100)
FARLIIRELER (BEERICL-TEE

MES %) 2L THEREL, NROILEICA
N5, MYIEOWE N CEREL, HIZTE
hMraACEREL Rt T 5, 20
EZ 71 M VIZEBDPRO LN &b £ TH
DR, I e E —/IC L, ERTHEE
5. Rk, FLEk, U, EESEETEe T
2 [Pk L, P o5, L
T Rk s aF ) 4 FlEFIEICEE L7
AT — T VIRIERENE D, MU HETH
DI T )4 FEaEZRD L,
MiFIFR—NVEXRYy vEHWTLEE T I
BNEMT7I 232N, TN ERMNL
TS0 ML CIRE L CTREZMBT 5, MK
THEML, EWESEe— MR 5, =
7T Aa, EK FREEZT 2N T2 R
WL, BRIZIERE —/MI2T 5, TNLREIE
AR DO FNAICHE > TRE L, A F /A4 F
ERERD D,

2. #BR

SRR O E G, AR &R ORR,
B - FFiEB L CIEEo — %8s, RO
R, WA IR B X MR IO F A4 F
GRELFHT L2DIER— IS LTARIRE
% OT, JREOMHEEEDAL T OWEM L
W, L b BB AT b £ Wik 2 20K
Bl L, Wit aRmame TueIcHiilg 5,
fERBR DG R L ENIE U TR 5,
2-1, HEREBRAB O TE

EE 2 [CH WSRO GHEE R 2 1TR T,
RiZ&k o TRADEGESTTURZ > TV D
A, TIUSKER DORIRARE AR o TKGE
BWNRKELESTLETH D, FHIZC~EKXIZ
WL IR T, KGDVD v, ZORRBERI
FiEL & M IR AR N CHZIR T 2 W IS 2 72
B WAVREEDEWIZI > T LIFLITREZ Y,
R TIE R, RTEOTYIREMHED, S 5
MBERIZ, KA QRO 125 EE NI
m, BAuF /A4 FEEDBEFRMMAY T
Hole TNIFMBORBETLIRMTH 72, 4
4T o 72 5 RERO fp RS TR CIERmm L 724
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SV ADORBYE -5

*x2 RBEAHOSNE GHE-2) BRAEIERZE L RIT S 2n
HERX A B C D E F FHOPG o Tze THUIBOK
EERANE (92 %) 0 002 004 006 008 0.0 Ep=35u:ChAKET, 3%
KD (%) 108 83 62 49 58 173 . o ) -
2L INUE 133 453 461 464 464 454  TVEFEOSIFHIMTH LM
fEE 63 66 66 67 69 67 FHOWZIIYLFUERED
AL 27.1 288 29.1 30.6 29.6 28.6  EuZ L2 EE OB
) 87 89 93 92 94 93 . e
#HOF /1 K (mg/100g) 1.7 35 55 175 91 103 uMb%ﬁffOt°
2L INTE (% &) 485 494 49.1 488 493 490  2-3. MAFRIE LA
i 71 72 70 7.0 73 12 FTAITHERE 2 THRICE
HRAKAEH 304 314 310 322 314 309 e L el g
5 SAKENE & S O
"5 08 97 99 97 100 100 %@¥E M O A
@BHOF /4K (mg/100g&4) 19 38 59 79 97 111 =A4To MK & iFHE, DL
s e () B X UERBROKEILI &
o B% eRRE R XHETREZENIZEL, fE~DON
HBRX A B C D E F . PR
EEE (%) 985 100 100 97.7 985 99.3 /7#ﬁ/%/QWM§ﬁlmgm%
HEE (k) 1.7 117 108 116 119 113 FTTHNE, INLORNIEEE
GEEE (ko) 184 184 184 184 184 184 JRIT&7Zd o7z,
BRHER (%) 63.6 63.6 587 630 647 614 2 b 1 - 4 - e n
Hlis3 - DR 25C
5L EBE (4) 1469 1405 1272 1357 1394 1353 TN ﬁoj %H’Ei%ﬁ mfﬁﬁ <
&, BRI, (O, B, M,
x4 AR TEFAMKAE CMEEIORR (BB -2) B Y O ICBRE IR LN, K
%“rﬁ%;g A B C D E F  pEdE,or. EENRERLEE
AR 139 141 138 134 139 138 ... . o s
FREEL (1) 102 113 L7 L8 L4 L4 TR T S ORIMENS el
DL{KEL (%) * 230 254 258 238 231 258 (EHEWREIEBELTEY, SHELH
EERREEL (%) 0.16 016 021 030 018 0.17 EL%bI128->TLYFAZE IR > TiFo

* 1 RRENEE RIS E L

72h, W OEOLEWME TR 2 - 72,
IR E Nz Hh v & FH 0 F I3 BRI Y R

O EDBATT DT H %o

=5 BABRBRTHEREIFEO—MES (HEk-2)
HEREX A B C D E F
B

XD (%) 757 767 758 759 76.1 76.1

2278 21.8 217 215 21.8 220 220

Lo RIIMoRE T b FAET, SR
DN X T URMEOEN L LEE
TR LN ol HL, REE-1 D/

Eh= 0.83 0.82 0.90 0.80 0.83 0.90 )
T BT NDXIZB VTS DL R EADHH
Ko (%) 755 755 750 755 750 76.4 ITRRD SN Do 72 AP ORER L 13587 -
fe& 432 462 463 445 511 402 e

5

VIR LFYOKRER
Weholeb A b,
2-2. BBEKIK
]3I 2 OFBEREAM TR, AR, f
Frahss (B EE X 100/ fa &), & > /87 HA)
s (WEREX 100/ #5-5 ¥ /37 Hiw) offitd

BRI UMEERLTBY, F~0n ¥
X o F VIRIEDS 10mg/100g F T TH L

i - AR - T

2-4. BN EFRBO—ARRS
K5 IZHER 2 #THEO TN & R O 557
RERS . BA, MELKRD, 2328, 7

Jir A~ B

HamIlXBEEFREONT, 73 F
Y OBWIMEITE A & RO — e 1 8% KT
BN e hrolz, THIMMOREETHIE
HTH o7,

2-5. MEERS

6 1ZHBR 2 I THRIC BT 5 MK O 54T
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VR ADORBLE 5

X6 REBRTEOMFERS (HEE-2) (R SO R N /Y i
HERX A B C D E F R, WICEADEC, #@ifilTb¥E
Glu (mg/dL) 87 114 125 109 128 121 A LT b 0% KT 2
TP (g/dL) 339 438 426 385 411 4.06 . T
TG (mg/dL) 226 288 295 244 265 299 WHEMED RN S LSS, BBk
T.Cho (mg/dL) 270 308 281 266 314 265 Tl EBESICL 2HEIRTD
ALP (K-A.U) 10.4 134 124 10.9 14.0 11.8 Bhot. b, FEHEOHIRE

fli%7%9 6 Glu, TP, TG, T.Cho &&3 & N ALP
EEOAT IS S T WO X B AEDH o 7228, fE
NDH 2 F I T UHRNE L ORI —E DM
FIERRD SN otz TORRICKXET/NT
VX3 E U2 BRI LUF OB ICHER L T v 5,
ZIXSIRIM AT AR E L BB 225, %
HRAED ST L -0 CHIGEAE L TR
WEE A L, Lo bR A5 88 AIREEIC
BN Tz, M EE L CHfl Z2Es) 2 L7z
DEBLZZ) T 5 L MIEANRM L, MBS
EREL A PO TS, 72, L
VFALBE 2> SR FE TORE AKX —E T o
RELHELTWDTIE 2w EEbR 2,

B 2 DA TR B ER IR HENE 5
AR D VB E TR NT NT TH o
7288, M ORERIZB VTS KRS o' &k
ANDA XY T e L ORI R
RIZFRD SN Do 72,

D EOERNS, fR~Dh 5 X% F
YEINZMAE O Glu, TP, TG, T.Cho & & %
ALPIEMEICEE 2 RIZTL TV w0 L
L720 RERBICEX B OMEIZNT Y 5 - 72
DiF, EELTRILE TOHDEY i &,
B2 SR F TORRS O EENKE D>
2bDEEZ D,

2-6. IEBRELTADENR

AR -1 OB, FRICFF RO MITNE

HWEERAL 2 S0 L 72 AR Mmool

ZTIE, B -1 ICH WA mE
Brof X DS ICAEATHEC, FRICRETEER
DAEBIEL, RERTRIZBWTORT7 IR
TREOELRETH 72, 72, HNDOEH
WFRERD SIEFE D KRB ICHIEI AN L B - T <
ZENGH oI, TNHBHHOTRNMIC & Bk
BOBENIKBENTWEIDTHSH Y,

ARERER & AT BNAT o 72 B g DI E VA
moEkRETl, BWMy vy x U F U RS
G T 52 72125 5 TREICIE & E D
MOLNT, g F e L CREEOFLICHE
WEBDTRD Iz, BREANDEBITFED LN
7oDT, INRBTOEE O X T
ZRINL TV B0 LKL, — U< AD
NIRRT FMaEERRICERET S
HEREDSREETH DU BEMEAE 5o HARMYIZAT
g LT O THEEDPRIEZETH 5 DD IEARFAER
PHIEWE R VDY, 100g LTORE XD
A TIIEEDSTHVEETH B,

KB IIHE 2 12 BT B MEREOXRKS
trFE R LB X BN O R LR
o HMM O 5O FE IR (4 H 15
H) »olllEH ¥ coRkbaiaT, f1EY
D oG FEEE T mg BV TERRLTH 5,

WA Lab AR TET VY, LMH, afli, bl
oA PE L7245, L BB £ R HUET,
A DFRR B O BAR IZIME VO TR ZBIE L
720 aflild (+) HITIEHFEIKEVERAED
FEAVwITREL, #IZ () MTEHETH S

xR7 BE-1RTEHORRICLIABHTER

AR EERE,

BX: EHEBIIECERLTWAY, HFEEHIEE<EBERLTVLEAL,

CKX: EBMEOMIE B XL BV, £EFRE, FRFEBOAREERLTULEL,
DK : EfASONGEIEAIHE Ko/, BOORIZHEVWIEEIEBOS5N B,

EX : BASIE+2ICER, BOOREBIE F 1580,
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*8 KREBRECLHEHER HEK-2)

HERX A B C D E F
B5E%RE (my B)

48151 0 0 0 0 0 0
4H829R 0221 0455 0715 0975 1.183 1.339
5B 16 R 0.612 1.260 1.980 2.700 3.367 3.708
-5A30H 0.986 2.030 3.190 4350 5.460 5.974
68 14 R 1.394 2.835 4.455 6.150 7.644 8.343
7B 13 R 2.854 5215 8.195 11.700 14.196 15.450

afB

48158 05 -05 -05 -05 -05 -05

48298 0.3 0.5 1.4 1.9 1.2 0.8

5816H 0.3 2.3 3.0 5.0 5.1 6.8

58308 -1.1 1.6 45 5.5 4.5 6.7

6B 14H -14 2.6 44 6.4 7.0 8.4

7813 H -0.3 4.7 8.1 8.8 9.1 9.5

b &

48151 0.0 0.0 0.0 0.0 0.0 0.0

4829H 0.5 0.6 1.9 2.6 2.9 3.0

581608 1.2 3.3 3.3 5.4 6.0 7.8

5830H 1.1 3.4 4.8 5.9 5.0 6.8

6B 14H -0.5 3.9 5.2 6.9 6.6 8.8

7B 13H 2.1 87 11.1 115 102 118

FEDOESVRIREVWI E2/RT, bHIE (+) w5 mEE

HTREODES, () HITEHEEOESGN
FRTo TDOLab D3 DDEFENRENITZ
DY DOFEO G O AL SRR 112452 R,
BT RE 2 BHOBFOENZ BRI T
THERTZENHKL,

U F R FVERIND A X TIE afHEORE
FERY Z2 38N RES H LS, b HASERE A (2 HE N
L72DRTH o720 ZIUIEFOEYE RN H
RedbHATF ) A FIZHE OGN 12
mETHLH L L, FRERHROMR
FUEV VY ADHICEREINS

HbH, GEFENEL
DEMWIZEL kb

afHEOMFRERLIZODH 2 T

RTE% <,

Fw (REETIEH Sme/ 2

EDETHRET L L5 h 5%

A TGO EEIFT—EDMEIE
HoR bR 72 %28,
AL W EZ/RLTED,

X7 2RO afl
—E DG
) R 5 LEE—
o INIF=TU v
£4LF TR
FNL IR B EFRE
PELL izt

WHREME R b O LT 2, 77, 8 S ~
K 2 i%%@%ﬁ%wﬂtfﬁﬂﬁ%ﬁo o
7ok, KHNCERORESRDS @ ° !
ntowyvziﬁﬁuﬁéa@ﬁ ° S 6@
TERDLDT, BEICEINLHED 94
BEORBLE 7200 LIk, 2 (o)
FotoH vy X F UREINK o
FRIE DS VK IE SR afl, bl ] CbzO 4 6 8 10 12

HIZHEZRL, WENOF B -2
HEATWD Z D505,

M2 #E5ER2E A EORHFR (HEER—2)
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B5e%E L afE, biE, atb
ENRIR

Y=Aln (X) +B

X: #56%FE (ng/ &)
Y:af#, b{#, at+b{&

A B

R2

0.8628
0.9914
0.9843
0.9568

2.5199
3.6635
2.9263
2.9238

1.7827
-3.2916
-2.2592
-3.0829

2.8303
3.4776
3.0014
2.5904

2.3518
-2.0299
-1.7231

0.5044

0.8233
0.9794
0.8795
0.8268

5.4396
7.1411
5.9277
5.5142

3.7817
-5.3215
-3.9823
-2.5784

0.8254
0.9865
0.9488
0.9160

#HE% -3
HER 4
=E& -5

F10 afa& bEDOER
Y=AX+B
X:af#, Y:b{&

A B
1.0179 1.0517
0.9812 0.8338
1.0763  0.2399
0.8842 3.2654

R2
0.9166
0.9965
0.9453
0.9144

HER 2
=iz -3
HER 4
AR -5

G L TCHERTHIHELELT
Wo, FIZIIRE RV ETD atb
ETLR L TH o7z, BICHER -3, 4,
5BV TH afEXME—EDMHEIZH S
B EZEREIIRA R LT bDODE
CHEUEAITH o 72,

X 2 5 1 & O B 121k Y=Aln (X)
+B, X: 5 Fm (mg/B), Y:afd,
bfH, atb HDOXEBARAH 5 & HEH
L, BOfEE 0 % BTk 724G
RERIIIRT, ADfEIFafETIZE
RER -3>4=552 DIEIZKE L, bET
13 3545255 DNETH - 72, WH D
HEDHETH D atb [H Tl 3>4>5 =
2 THho7z, HEDRE (RY) 3MTh
b 3345552 H H W IE 5=2 TH o 726

F7., HaEE L OMEOmE TR, Mho
HERCBNWTH a DR D WD - 72,
REE21CBIT2 afEL bEOKRETX 3 IS
R o WO MIIIME & 2% 1 OEMBEREED
SNize KB 225512875 afil bED
EREMD-OHNRI0 TH L, REF2054
FTREEPN 1 OEHRTD o 7225, HER-5
TIEH 0.9 LMMORERE L DHE DR R/NE Do
7oo TATEER -5 OMERAII M OFER L ) 2
LAKREL, RBRICHET 2 F Clofbitbrom X
D EMMEAET STV T, RERBIEE I
KoM L) EOOERILERL T2 L
WHEKEAEZ b0 EEbh b,
HREE2L51CBAKGHBERL bafED

O
o ©

y=10179x+1.0517
R*=0.91657

b/af&

10 12
-2 afE
X3 aff& bENER HEE—2)
7
e -2 HE -5
o)
o 6
5
o 4
¢)
@ 3|0
@gg O o © 2| © s
1 B8 o o o
0
0 5 10 15 20 O 20 40 60 80

K52 (mg/BE)
4 HEBRELE baEORER

New Food Industry (New Food Indust.) 2017 Vol.59 No.3 53



SV ADORBYE -5

MREE 412787, TG BREEND VR
WHNZIE bla fEATE <, ARBRITH L THEAKAT
i 7278, REBHIEPEL ZoTH v 7 F4
I OERGEDE % DIt o T bjaflId K
%Y, B—EDHEERTRICR D, THUIF
SR BHAAIRE |2 SEHEURL FH 2R 0 3 AT S
LT, afik ) bfEDOHF VI REN 72T L
2L oTHBY, APKEVEZOMEAILIAZE T
Hotre N IXH T OHGENLEL D
IZHE o> Caflidm< 20, o EmE (b fl)
DHBIFBLHENTHTLDTH A, —EH
MAEET e R FUEHED aflil
bEZRTARICZR Y, b/afll b Ig—E DI
WTLDTHHI,
2-7. REBRELTANCBERE 0.8
XM ICHKRBE 2B 8KERA
BERE BIUF /4 FER) O
BZb 2R, oy I F U
WO A X TIFREBRREOHINNZ
MOLNL ol TOMDA V¥
FH U F VRMX T, ZRoY v
TIVEPSET 2o/l b
b & o THIERKEEDINT Y F 2578
DN oD, hry X UTF U
DFRMEDZVXIFERLLBTRAOE

0.7

0.6

HAExE (mg/100g)

BEWHET AT alr HNIUTRWT L 2%
5o HE D IR IR, BRAERTOR M
MO WIEREICERAOGREIHEEH KD L&
Z 5

K20 BF 2 G0EREBTRA
FEOMBERGICRA T, WHEDMICIE

11 BANERE (HEKk-2)

HERX A B C D E F

4 A 15 H 0.036 0.036 0.036 0.036 0.036 0.036
4R 29H 0.029 0.040 0.061 0.077 0.078 0.083
5RA 16 B 0.031 0.088 0.103 0.181 0.214 0.274
5HA30H 0.044 0.123 0.213 0.239 0.220 0.333
6 R 14 B 0.033 0.166 0.241 0.308 0.326 0.476
7R 13 H 0.014 0.176 0.383 0.458 0.600 0.584

B : mg/100g

y= 0.0442e02919%
R? = 0.89847

FROE Y, HIIHAFENHIE
(o THGBREVP L L IRY
WOBERED L A EHIANED S
n7z. 07
HER 212815 EERTICL 06
LUt a & TROMEREDORMR
ZES5ITRT . MHEDMIZIEL Y=Aer
(BX), X:affi, Y: W F = (mg/100g)
DOIRBBEBIED SNz, T hidb
fEICBWTH atb HIZB VT D AR
THo72,

REE 2552875 afl, bfE
BlUatb it TROEZOMGEE

HAERE (mg/100g)

12
afé

M5 afacBAERKEORR HEK—2)

y = 0.0397x + 0.0359 o

R*=0.91681

FK12IIRT, M OFHERIZBWTD
afiE BHREEEOMHEIR DI,
A EFTOMGEL2 S TROMHE

2 4 6 8 10 12 14 16 18
K5ERE (mg/ E)

Mo H#EERELENEREOHMR (HER—2)
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R12 AEeEErERAERENRER
Y=Aer (BX)

X:a{&, b1, a+b{E

Y: EREFEE (mg/100g)

A B R?

afé
HEE -2
e -3
HER -4
#E& -5
b{&E
HER 2
ek -3
HER 4
HER -5
a+b &
HER 2
e -3
HEE 4
#=HEg -5

0.0442
0.068

0.0621
0.0585

0.2919
0.2388
0.2607
0.243

0.8985
0.9972
0.9766
0.9763

0.0371
0.0557
0.063

0.0293

0.2613
0.2427
0.2305
0.2488

0.8139
0.9956
0.9358
0.8747

0.0392
0.0616
0.0613
0.04

0.141

0.1205
0.1241
0.1258

0.873

0.9973
0.9685
0.9475

Y=0.0397X+0.0359, X: #5-a# = (mg/)B), Y:
FTHEFER (mg/100g), R*=0.9168 O I1EDHIE
RO LNz, G5B FERL afl, bbb LW
1% at+b fH & DRMR & daE, RE5EFERDE R
B o THERAOEER D EMAMIZEML Tw
2o THITHROAFEN ELEICEL 2o
TLRA-HORK (aff) REMK (b)) X
FNHEEL RO RVHEERLTWS,

BSaFEa sl TRNOMEEOBRITHE -1
TOLRARTHLDT, EREBIIBIT L HEDH
R RDOIAERDPEKRIZ TH S, BD

LB GRICTRICE TN T 0045
tFEEEERL VD, BRhoFHk 0.04
P55 FRBR AR ASHE A, HLEA VK E 0.035
{7 BIATHE - TIEDE < 72 B AT DS 0.03
RO 5Nz AlZTE O BEGEERD ’r\}é)( 0.025
WEARLTBY, APVKEL LD gom
ZfEo TAS BB EIDRD O
5708, B -1 O 50g O TR 001
2 DK 100g DL Y o T/INE 2 0,005
ZR LTz, BB AGI O R E

LEMOME X OB LR L7205 E 0

7THb, TOMIZE > THOIKE
2O EMOMEE G0N, HHiE

K13 BREERELERNERE
() 31EA
Y=AX+B
X: #56%FE (mg/ &)
Y: ERNERE (mg/100g)
A B R’
0.0356 0.0004 09134
0.0397 0.0359 0.9168
0.0171 0.0653 0.9774
0.0125 0.071 0.9952
0.0078 0.0658 0.9552

FHER -1
HER 2
HER 3
HER 4
HER -5

WIRBIIERF O N AR R T AR TBIT IR0
FEIPOBTROBFEEIFIHEL RS, M1 EY
D OG5 EFERIIFAFOEESE LGRS X
TP DB, LETELRS, 2F 0, M
T2 TAGZEZWHLAICLTBIHE, Ml
BUXfMmgdh s FHhorFr, SnEzh
TR 1RY VAT g DA ¥ X4 F Uk
%5 2 WUSHFITREIZ 2 B DD DS SR, W
% B LRI REDTTREIC 2 5 9
TEEOBRIZAE 1RY) oG aFEELER
BEBOBERERTOOTHY, HEAAEEY2
D OG5 FERETROEROMBRERT DD
TlEZv, FRBTA1IREYVELLEOLELY
B 272 LCTH VNS IFIUTHAARE Y Y 12
H27:FFIIE L 50T, EHEOMEE 34
ANEL B BRRKEL BDHDIFLRTHS I,
B8 X T OERRRIIAY 10mg/100g

0

100 200 300 400

HERFMKEE (9)

500 600 700

7 BE5EHRELA1IEEY ELUBEDORDOIER
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x 14 WHERBMEHEORR

Y=AX+B

X: fAEHE

Y: FHRE (g)

A B R?
HHER -1 09376 39.96 0.9697
HER -2 1.1981 110.78 0.9818
HER -3 2.1752 155.56 0.9405
HER -4 3.7517 286.62 0.9717
HER -5 5.3401 617.89 0.911

TTHNIROEREITHEE RITS W LD
FroTnb, ZZTHMEHREY Y T) 7
[0 K D A M O IR E D S Z RO BLE
MERDZ, CNHFR14TH D, BOHEIZHK
RFFHBEROBEOFEHERETH Y, A DEH1
H4720) 0BORERTH L, COXRDPLRA
OB OFHRELZ I L, 50FE L Pk
EHh S LY OMARE 100g 4 ) o 5HaERF
Kb 7z,
HABROKE 100g K ) OS5 BER TR
L FEEDERE RO IZONERIS TH B, WE
DMIZIE Y=AX+B, X:{AE 100g %) O¥z5-f
F= (mg/100g), Y: HFRMHFER (mg/100g) O
IEDEMBERITTRD 5 N7z,
ADERHOMEE TH 5D, KRR B
RE (AOMPARE) tRI150A LOBKRE
INRL72OD 8 Th b, ihlE-1 &R -3 A3l
DREEL VW EZ R L Tz, 3Bk -3 13k
HOWETHEE~NOS & X4 v F
2RI DS Tmg/100g D 4 D 1 HEEX 0.08
TIToTHY, MABROICEL BB
DO FETRINE TIT - 723 BRI bl L
TRRLBHHAMICRITLTEENE S 0.06
OTE BV EEZOND, REE-3

0.07

0
DUEBRVTRS &, KT 100g 250§ 0%
ORGEFREWHERRMOMR
DI = T WARE A 100g DL _E THs
—%EDfH 0.0647 7R L TWiz, RIT 0.03
D5 100g LT O/NE A TldR 55
FRIHT 2 WHOBEEL DL L, 0.02

WA ERRAE S W REMELTE V.
72, 100g L LokEsDHTHN

=15 AE 100g YV E5ERE L ERAGREDRR

Y=AX+B
X: #5&8%E (mg/100g AE)
Y: EAEEZE (mg/100g EA)
A B R?
0.0317 -0.0219 0.9396
0.0661 0.0165 0.944
0.0466 0.0265 0.9882
0.0605 0.0322 0.9885
0.0677 0.0446 0.9676

B2

BEBER
bbb b L

WTHAARE Y ) o5 0FEHF U2 5IER T
WEUENRIELIDEEZ NS, HL,
CNIZADOEFERZIRICLHETH 5, A7
KELBNITHAOER DT OT, MESED
F LT R-H O 2 2R F W
FICEEBETRETH D, RELRADTHFAMBYL
ERLENE DN SEDIE I O SIZEK
A DD HNTR W,

—J, RER3OMEPFEL»-728F5E, I
WO BHAR TR TR E A5 300g £ THE
DIESIFEHRIICKE LS Z>TBHBY, 300g LT
D THABLEN RN L > TV LIk b,
Bl L7k 1 5BR 2 13RI CAT - 7208, a5
05/ 4 FMaFxEURAPRRE Y ANTY
7oMTREMEIE R E IR T, WERAELAA S b A
EPME s Cnwi b EZLND, 29 TdH
TITRER 2 DD RE TH - 72T B 05, ¥
HPLBROEEIS > 7 5 0 F VIEFRIMOK

100 200 300 400 500 600 700
HOMMGE (9)

8 BEBRBEMRE 100g K & LAHEDIROEE
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bRITHEIT DT, HOMSITHEL RITT
CFE G, BS CERER 2 OfEIRIERT, &)
B3 DEFRETHo72b 0 HENT B8, &
DIFIZDOWTUIIFERDSLETH %,
2-8. HEBRELMFEERE

F 16 123k -2 1281 AR H o £ X M4

xl6 MEOERE (HEk-2)

HERX A B C D E F
4 B 158 0.029 0.029 0.029 0.029 0.029 0.029
4 B 29 B 0.040 0.065 0.095 0.111 0.159 0.160
5 A 16 B 0.015 0.057 0.323 0.394 0.419 0.536
5 A 30H 0.067 0.121 0.115 0.220 0.211 0.237
6 B 14 B 0.006 0.063 0.127 0.129 0.181 0.240

WhaT /A4 FERERT . GO MR
FWXIZEMEoZEDBWHEmE, fEH
BOEL 2 RBIMEOBEREDS H L % A HEMDT
BEAHREICORZT N5, HEREBEONT Y
XAREL, INZTTERMFEOMIEEDIC
X o THE SN T2 DD WK B IREEIC 7%
VW, FICHGMERLMBEOERORREH
R7I2OPE I TH b, THGBERNS VIR
HoOFEDLL Y, —Eok5aFEE L
127 % LG CEZ R TERICD LR 245, 20D
MGEALRELANTVLELE L HY, Hjl
WS EREPL VENFEOBZEEN L VLT
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Abstract

The earth is warmed up by the heat evolved by the burning of fossil fuel releasing
CO,. CO, assimilation reaction is the reaction of CO, with water to produce
carbohydrate absorbing heat. Burning reaction is reverse reaction of CO, assimilation.
If we can compensate the generation of CO, and heart of burning with the absorption
of CO, and heart by CO, assimilation, global warming can be protected. Plankton CO,
assimilation reduced 95% CO, in Precambrian Eon to 400ppm now in 35 billion years.
It is said that 70% CO, assimilation is carried out at sea. Supply of nutrient N and P to
sea is most important. Large amount of NO X is produced when fossil fuel is burned.
This NO X should be released without elimination procedure as it is. Large amount of
N and P is contained in drainage. The drainage should be released as it is. Deep sea
water contain much nutrient N and P. Shallow sea water contain very little nutrient.
Agitation of deep sea water with shallow sea water increase the plankton growth.
These three points are effective methods to increase the plankton growth, to increase
fish production and reduce CO, production and to protect earth warminsg...

25

KIS EERRIDRIEICKUFEET D CO, CRICKDEEREESNTLNS. CO, BbRItEARGHE
RIRLEH'S CO, EXDSKKIEMNTEDRMTH D MBREIFRMERIDDERHTH Do 1EEAR
DIREICEKD CO, ERDFEEZRERIGAICKD CO, CRADRINCKOTHERI BN TE N
HOBRBIEZEB< I ENTED. MIKFEAERFIC 95%d o7z CO, ZIRED 400ppm KT FFZD(E,
TSV RYDCO, LR TH Do CO, RIERIMD 70% [FBTITRHNTNDEVDN TN,
TSV0 MYORKRZERES DEOBICREBIEHATHDIER, UYEMEIDIEHE2EBRURT
ETHDo BARPILEIREIZERFES D8 NOX NKEICHEET D, D NOX ZZDRIAKICHET
NUERV BEKPICEFER, UYHERNTVBDTEDRIBICHEINH KW RVBKICIFRE
BRNSRETCSENTVSDTREBRDRVERVEKEEHITIHEZMRIDENERTH D,
NOx ETKPDER, UVZEHIRT DUBEWH T, REBKEZXEBBKERKEISIEICKIDIEK
PDON &P OREZFHTISVI bYDIEfEZEEAICLT CO, BHERIDZEREAICLU CO, ERZER
IR NIFHICRBELIIBILLETE D, Kz, RXCUKREZBREBORENEECE Do
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Charmed by Chinese Cooking
— The Road up to the Establishment of Nangokusyuka Chinese Restaurant
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This article introduces the road up to the establishment of Nangokusyuka Chinese restaurant
that pursues new food culture by incorporating Japanese elements
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1. Establishment of Nangokusyuka, Chinese
restaurant

When Nangokusyuka was established, there
was much less authentic Chinese restaurants and
competitions among them, in contrast to noodles
and dim sum (Chinese snack)-based restaurants.
The most famous Chinese restaurants of that time
such as Shinkyotei, Chugokuhanten at Tamuracho,
and Ryuen at Shiba were operated by Chinese
managers. Most of noodle and dumpling restaurants
were also managed by them.

My father Keisaburo Miyata was deeply
impressed by “comfortable living space providing
both the service of apartment and hotel, and the
urban convenience” during his stay in America to
attend the International Neurosurgery Congress,
popping up the idea of establishing similar space
in Japan. Returning back to Japan, he immediately
established the real estate company, to construct
the first mansion called “Shibuya Cooperation”
(Figure 1A). The second floor and above that were
sold in lots for the dwellings while the underground
floor was offered to Mr. Su Jie. Mr. Su had a
dream of opening a Chinese cuisine that should
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satisfy the taste of Japanese. My father wanted to
embody his dream. In 1961, my father opened
the Chinese restaurant named “Nangokusyuka”
Shibuya Sakuragaoka branch and became its owner,
appointing Mr. Su the first president (1961~1963)
(Figure 1B~D). Mr. Su picked up Mr. Wang Yao
Quan, skilled for Cantonese cuisine, as the chef.
Mr. Wang had provided a masterpiece of shark's fin
in crab roe soup (how this menu was created will be
described in the next issue).

At that time, I had been working for the new
employee training in human resources department
of Maruzen Petrochemical Co. Ltd.) (present Cosmo
Oil Co., Ltd.), and asked by my father to help Mr Su
and engage in the management of Nangokusyuka. I
once declined his offer, but after deep contemplation
I finally accepted his earnest wish. I gave up
the dream of a path to the glory in Maruzen
Petrochemical Co. Ltd., but instead devoted myself
in the management of Nangokusyuka. I actively
approached a Chinese person to learn the know-how
from him (Figure 2B). My younger brother Susumu
Miyata (active adviser and the former chairman
of the board of trustees of Meikai and Asahi
Universities) helped me to make the business run on
smoothly from the registration to the opening of the
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Nangokusyuka. My elder brother Hajimu Miyata
greatly supported my business, while performing his
own business in the real estate department of Miyata
Enterprise. Without family bone, Nangokusyuka
could not have come into existence.

2. Nangokusyuka opened at Shibuya and
blossomed at Harajuku

Mr. Mizunari Torikai has served as the second
president of Nangokusyuka for 8 years (1963~1971).
In 1965, my father built Cope Olympia (one of the
pioneer luxury apartment equipped with elevators
and fully air-conditioned) and started out the
Nangokusyuka Harajuku branch at the underground
floor (Figure 2A). The name “Olympia” originated
from the Tokyo Olympic held in 1984. My father
learned the Chinese cuisine from the head chef,
studied the business administration alone, surveyed
the history, helped the cash flow of the banks, and
finally selected Harajuku having good location
conditions. Luckily, there was not so severe
competition. He stayed the third president for 5
years (1971~1976).

I have been working for 34 years as the fourth
president of Nangokusyuka (1976~2010), taking
over my father. In 1984, Nangokusyuka Harajuku
blanch launched its business in the basement of the
Cope Olympia. Since 2010, my elder son Yoshiaki
Miyata has been serving as the third chairman
of Nakgokusyuka, while my younger son Junji
Miyata has been running on the business as the
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fifth president. Although the Shibuya Sakuragaoka
branch of Nangokusyuka has been closed by
competition by Harajuku branch (located just one
station distance away), the latter has fully bloomed,
boasting its biggest size among the similar Chinese
restaurants in Harajuku area.

I learned the cooking method from a Chinese
person (Figure 2A), and also visited Hong Kong
with a Japanese cook to study the Chinese cooking.
At the time of starting the Nagokusyuka, the chef
was Chinese, while cooks were both Chinese and
Japanese. The number of Chinese chefs and cooks
was initially 20~30% of total, but now most of them
were replaced by Japanese people (Figure 2C).
However, our restaurant is open to Chinese people,
positively thinking about their employment.

There are 28 branches of Nangokusyuka in Japan,
providing the original Chinese foods to the local
people, using rare agricultural and marine products
grown in each area. Although menus are slightly
different from blanch to blanch, fried noodles
and shark fin are common in all restaurants. It is
important for us to homogenize and standardize
the taste. It seems likely that most people prefers
the lightly-flavored diets, possibly reflecting the
recent health-conscious trend. Closely contact
between blanches is essential to stimulate the
human interaction and the training of cuisine.
Foodstuffs have been previously purchased from the
wholesaler stores, but now they are mostly obtained
through the direct and collective purchasing style
from the producing areas. Dry foods are imported
partly from Hong Kong and Taiwan, but mostly
obtained domestically. Pitan and shaoxing rice wine
(produced from Shaoxing) are imported from China,
while shark fin, abalone and other dry foods are
exported from Japan to China. This means that most
of foodstuffs are covered domestically.

3. My future direction

Throughout the employees who are working in
the restaurants, I would like to accomplish the broad
scale of character building. Based on the Chinese
food culture that has thousands years of history, I
would like to explore the new style of food culture
by incorporating the Japanese elements. By mixing
more parts of Japanese food elements into Chinese
foods boldly and actively, I would like to construct
more intimate friendship between two countries
(Translated by Hiroshi Sakagami) .
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E93>C FRA7Lwya® E93>C F2A7Lyya®
100% 100%
50% 0%
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E%2YCELTRUT,

[HEBAE] 7ROEVE (E9=ZVC) BULIEL- PROJVEVEE2- JILIV R (PROITL Y
> 1) 3mmol/L, XFA > 20mmol/L Z pH3.5 [CAEEL, 100T 30 pENE%REE, 40CT
BEARF

ST Y RUYIDRIBNTF RERGUEBRBICBNTE, EYZY CZEEGURBEIC
LUDBBRPRAKDLAIED, PADT7Ly2aTERIIZ5NDIEHNDDHDTND. (kB THD
7=/, NTFE, FAE<KBZRGULEBRVPRENDESY =Y CRREDIREICED.

B=X3) &) coEaE&hE

(& 2 Ml & 3 THERER O ERANDIRIRISEVD D Do Fe* [FMERNDIRINARWVAY, #Eknia<
RHAHC< W —73 Fe™ [FIEANDRINEEND, #HEDSRAHPITV. EY=ZY C & Fe™* Z[)
BICheEId e, Fe' ERTUTCHRINERSBDIDHUHEKDERIARD, =5ICESYZY C DEEFEE
BT IDe COXRDICHRKFRETDRECTH Oz [Fet EYZY CARE BPZRITLwvyaRns
Fe* ZROLEXFREIT DI NIRRT, EYZY COEFREHIT CE D, BRREFEESYZY
C ERBH., HORNBESCHTTEDo

ES=Y ChfER ™2 Fe’' ix7E
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0% 0% I | I s—
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E¥XYCEULTRUT,

[HE&FHE] PROILEVE (E9=Y0) BHULIE L- PROILEVEE2- JILIIV R (PROITL Y

1) 3mmol/L, I Vgt (M) PYEZDL 0.9mmol/L & pH3.5 [CEEL, 85T 30 HREF%
B 40C TENRFo
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IRPA R 55 FBA (SHIRATAKI Yoshiaki)

7% Magnolia kobus D.C. (M. praecocissima Koidz.)
(€2 L%l Magnoliaceae)
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92 New Food Industry (New Food Indust.) 2017 Vol.59 No.3



EE4 37Y (BRR)

%
CHO
P : _OH
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acr
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CH,—CH=CH,

coclaurine
OCH;
OCH3

a -pinene methyleugenol
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