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2=" EE I EBR X2
"N AZUMA Ryozo (INEMEARE#ERES) 2 MIYAO Shigeo (BRFEKYF)

RIS H 5 55 Ffi, 1962 F 10 ASDOARFEICBEINAZHDTH D, EEIZ, UbF, REREN
FHICH - - BMEARSHERRS FEEMEEMRAR) THRINTWI-RE=ZERETH D, FD*E
BHMRBEEDEZATITOE TVWAELEE, ABEELRREL -7, TR, KFIEDIFEAL
EEREOMAEZE BRI T I EILE - 2, L, WEORTE FHREBRSPEEMREEN» LT, ME
THIRREE DRERAEERAERL & & DILEATIC L BBEFEOMEHLED STV TH S, HF, HE
DREIE, PCRYR =7 I H—F%2FHULBETHEMICLZIIEVERTH DD, HEPELSE
MRV BRENEATH B Z EICIF, REICSVWTHEDSEL,

FRMFREIRERPEREERED SIERICOMINIWMENTH I I EXMAMTHIZ LN D
BREEICSVWTREENEMEMD—D2TH D, FEIF, BESINH 700 HOFTIEZFREE £ 4RI,
e GHRERARS N, T EOEEHECHBEOELEMRON -V EFAT52&I104-
THSICRAETES L ERIBINE, ZhllfE, BROFRUEFRANCBESRAE 21T, XFE
ISEBRICBEICSNTE L, LA L, HRS W ALBORTICEE B -0, £EDBITILET - &
RUCEh TV, —F, HEREET- TV AHMEN S D, FARXOBBE L KD 3EF HRMICE
WTWh, 22T, S0, YEORNOBEEFELALLT, BE, BHT2 b -7, AEBRA
EEESOFELUEERALASICEVWTHZOFAMIEEADN TEL T, REEIIHL THDL SHR

TEIRETH D,

BRE K

(FC&IC

T, FEICHIENE BRI B\ TEDREY &
LHATRKEGRGEEDTEY), bhvbho
I Z R TH B X MED & b 5 IKEEITfFE
1E L7\, BREM) ORI, Sk, BHILE
M, HEl, T3k Evwizb b 2 A ICHIE I
LTV, 20X ICHIFEIZAERIICAL A
L TWBD, FRSITWF S ImERRY I
HETHDOTIERL, ZOHELIFEITIE—ED
BRESMTICBWTOARIELIESL, ZOFEL
WHNIIRIR I CTHh > T, DL LIE—EDFE
DHREAZIEL, F 718 RARNOIEEIEAL b R5E

ENDBHEDE Ve BN ZF OEEL T
WBRE, LR &) 2R A DM & L Tw
LhS, FOME 7 H— T ONEIELD %D RE S
NTWb, LEAL—HZRPHETEE, 20
HRIZE L OIREE OREZ ) L) B
B, TNICHERTIEEHEED ) D) b
DL E DB ENTVBE E VR RV,
LREEFEINNDSD L, bbhOfiht %5 b
DT X TEHEY DERTDH %75, Z DEEEAL,
HDHVIE, VORISR ETTACFIH Lz
DOHEEREMTHD, INHIZZOHDOBFIYD
HEATHHE AN 720 BIF 2 RF M TH b €
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NUALO £ A 2 3HIT 12 & 2 ks & 212
ANZITNE L SR WIREEICH ), ZDORFIE
FACTHIBEE DTGB & Ji 9 % & v ) JRANC &
TVTWEZLIEETAILENHS ),

— AT O HTHRRIC R 2 TS 2 AR,
Z O FM DR iR B O 72
WCHE L7z EEEONTWEERTIZOZA,
R N7 SN ERBFLEL LD
BE L, POROE, BHEORS TWHEIC
3T BRI KT R R 2 LT 5 D DD
ZVOT, HMZERIZBWCIRE R &
The TNDOALLTERBRENOIHYE L L
TZOROEDPTHEHEENE 2 EBL VDT,

FIZENS D9 bOUMRMETHEEF S % Bacillus
BIZETAHIE, EbLOTEL DM 5
eSS, [AESh22% < oHlOERMF
LENTWE, ZLTENLDE L T 1Y
MHEME L LCOBESNZ2H008L V0T,
ORI EETH L E I NTWBEYY, T3
FHIZFRAEO P NMRICBE 2w d L
v, Vv s X RIS E SR B IR
PESERLH (LK 3 % Smith D& 1 HEICE T 5
B.cereus, B.subtilis 5% D3 AL E EDT
Wi IZEPHREEN TV,

x1
. FLEE
& nER nEEE
Bacterium hessi BB Guillebeau, A. ¥ (1891)
B. coagulans BEIT/INIILVY Hammer, B.W. (1915)
B. cereus 124
B. subtilis 79
B. albolactus 25
B. vulgatus 15
B. mesentericus 2 | 43, Lowrence, J.S. and Fard, W.W. 2 (1916)
B. fusiformis 2
B. petasites 1
B. cohaerens 1
B. terminalis 1
B. amarus ERI/NILY Hammer, BW. ® (1919)
B. panis EBRI/NILY Spitzer and Epple 7 (1920)
B. calidolactis 53 Hammer, B.W. and Hussong, R.V. ¥ (1928)
B. coagulans “75y hT—" TINIJLY | Cordes, WA. Y (1928)
B. calidolactis BEI/NILY Hussong, R.V. and Hammer, B.W. 07 (1931)
B. coagulans BEIT/NILY Sarles, B.W. and Hammer, B.W. ' (1932)
B. cereus BET/NI LY Hammer, B.W. and Hussong, R.V. 127 (1932)
B. subtilis &Y — L Nichols, A.A. et al ' (1937)
B. megaterium BEI/NILY Theophilus and Hammer ' (1938)
thermophilic bacilli = Rudig ¥ (1940)
B cereus ) 7 —L4A Barber and Frazier ' (1943)
B. mesentericus
gt K& U iF L BRINIILY Currans, H.R. and Evans, FR. 7 (1945)
B. subtilis BEIT/NILY Royle and Sognetest > (1951)
B. circulans
B subrilis BEI/NILY Bothe ' (1951)
B. cereus
B. mesentericus
B. polymyxa BT —X Tjapkema, R., Prince, W.V. and Foster, EM. '” (1953)

3) BEMhOBERRERRETRT
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1. B&$ D Bacillus

Fih D S I AMESER (Bacillus) T4 A% 458 7]
EINTHNETEDLOTEL, IhxleTel
HIFBZLIEIATRETH ALY, TLdDEHIT
LERI1DEIICE D, FEFHICEL L OWHED
SHES N TV 2%, BAEOEE S 7z 58I
INFHBOBPHESNDL, T THERT
NRETRIEBRL TR WERD S 58S L7

Il. EFEHSURER

R o> -
DEEFREL VI RZLOPIFILALETH S
(Laurence, J.S. & 2 Cheyney, E.-W.?> Bushnell,
LD®), ZoZkidzhbamBntEICLS
Hdr T 2b0l vz Lo, fbh, &L
7o B S 3 i LR OWIEEENSICE &
ZNLINDREFR OB 3% o FE)7 2D DR
VLWL E DD TIHHTH->TH, ZOREN

Bacillus & B.cereus, B.subtilis %5

® & DEER

PEEE

B
B

Astasia asterospora H

Weinzirl, J. 2 (1919)

B. mesentericus Type

FEE

B
B

Aderhold, R. 2" (1899)

—_

— = NN W R WU O

vulgatus
cereus
mesentericus
simplex
mesatertum MERER (ZICHR)
subtilis
thermophilus (V)
petasites
psedo-tetanicus

Cheyney, EW.? (1919)

B

stearo thermophilus et

Don R.P.J. 2 (1920)

mesentericus

&

B

subtilis

Bushnell, L.D. ¥ (1922)

coagulans %51

S R I I A AR IR

“ = . _» =+
stearothermophilus * 42 (;7_2/?_‘_;;;&'7 A

Bacilli 101

Cameron, E.J. And Esty, JR. 2 (1926)

B. subtilis H)

Aschehoung, V. and Vesterhus, R. ) (1941)

—

coagulans
circulans

® % W

}“737##7—@”
circulans-B. alvei BHARES
intermediate
subtilis

subtilis-B. phmilus } 5 AEER

macerans

Jansen, E. and Aschehoung, V. 28) (1951)

—_

silvaticus
brevis HeKD (EEER)

mesentericus
laterosporus

—_

subtilis
megaterium

AvARa (REBERD)

cereus var. mycoides

—_
NN QW= OWND O o O

circulans

I R IR Il A I

laterosporus

AKIREX 2 (1951)

AKIREX (1951)

B. macerans-

=t
B. polymyxa group EBRUERE

Vaughn, R.H., Kreulevitch, I.R. and Mercer, W.A. 3
(1952)

EHENY —t—

B. subtilis lire

EAEX, SREM, MERE Y (1956)

B. circulans

B. pantothenticus

HEBIRIE, MUY, BRFFAE (1958)

HREEDWEICL 2EESR
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. /X2, hEZH3, & URHS

el DR nEtE

Bacilli N> Laurent *¥ (1855)

B. mesentericus vulgatus “ropy” /¥» Kratschmer and Niemilowiez > (1889)

Bacilli N> Vogel ** (1897)

B. panis “ropy” /¥ Fuhrmann *” (1905)

Bacilli N> Lloyd et al*® (1921)

Bacilli N> Bunyea 3% (1921)

B. mesentericus BB Veikko ' (1928) :

B. subtilis .. . Kent-Johnes and Amos *" (1930)

B. mesentericus Nz, R 7 (1931)

Bacilli Tk Owen and Mohley * (1932)

Bacilli Bt Clark and Tanner ¥ (1937)

B. mesentericus INEFR Hoffman, C., Schweiter, T.R. and Dalby, G. ) (1937)
B. subtilis 10

B. megaterium 57

B. cereus 10

B. cereus var. mycoides 7| W E B KRIER, AEE (1951)

B. circulans 7

B. laterosporus 9

B. brevis 1

B. subtilis 42

B. pumilus 12

B faterosporus ApES AREX, B4RBT 7 (1951)

B. megaterium 6

B. cereus var. mycoides 2

B. cylindricus 2
V. Z0fts

& & ER nEtE

Astasia asterospora A& Meyer,A. ** (1892)

B. asterosporus B Hasselhoff, E. and Bredemann, G. 7(1906)

B. mycoides var. evoacetylicus| 5 Wagner, R.J.*” (1916)

Aerobacillus amaracrylus | BRBE 5 Voisent, E. (1911) °7 19137, 1914°” and 1918°"
Aerobacillus acetoethylicus | EHEHE Northrop, J.H., Ashe, I.H. Nd Senior, JX. > (1919)
Aerobacillus amaracrylus Y1 4—, BB Warcollier, G. and Lemoal, A. °® (1932)
Aerobacillus amaracrylus | ¥4 & —, BEE Warcollier, G., Lemoal, A. and Tarvenier, J. >” (1934)

Wl Cd B B3 72012, MO BRI - THISH
L, ZOBNMELELLZOEMEERS &
LR TIDTH L, SHIZHEMIZE -
TETOBERMEIZN R ) DERNDH DL Z LN
HoNTHL ). BladFNIENVIZBIT5
B.subtilis® B0 75y Mg =7 ElEEE
2 BT 5 B.coagulans® ** ® WEDRHIZ S
¥ % B.polymyxa-B.macerans Bt % 7z ¥ » Tk
(TH5b,

DT b EmMIZE ) EME 725 SR
OB DEXFIL, DOENNEDHMENS

RATZ2O0%HY), ZNETFEid 5 IZHEH
WL CHMEDES S, Z D7D ISR
WS SHESNIWPBMO LD L) L —
BB VITEHETH D05 RGRICH S Z EHE
F LV REHOBA TR A v, 2k
WCIILE AR R E CHBRYEIZ 2 0 B i & %
B a0, Al EOREICIE
F2F0EME oML EINTEST, Thane
5DIFEIFD L T AR E W,
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2. Bacillus D938

BAE Bacillus JE DOH OB b 52k L 72 MR FE I
NS5 DOWDOFENLFE (Sporangium) DEI 5 3
Kil, T bEFEREFBE L T RWE 1A,
Jg i LAsHRISE e = A3 5 5 2 B, EREFRT
& 553 BT 7244, dichotomous (2 43 11)
743 BiE % B A Bergey's Manual (23R & 11 C
V% Smith DKL TH 205, 22 FTI
W7z B ER R mAR IS TR 2w E D

AN Bacillus J& % 7 L 72 D1 < 1872
4ED Cohn™ TH 555, BALM SN TV 5 EiE
DK D b D % RIS FER L 72 D 13 Ford”
THD9)o M3 1700 DWEHRIZO S E L LTH
FEHIE ORI VS L9 s ki

*x2

WO ZTEREBICER B0 EE
172720 M7 2 ORIHET 2> & IRAFEL i D FETE
ZBE-> TS DB IZFE# 9 % B.coagulans
X2 B.stearothemophilus \Z)J& § % & B b 5 iF
BH O 5 BEFE ORLERADT S < B, 1948 4R D
Bergey's Manual D45 6 it ' 1213 26 A% %
HIFONDL L)ool TNEIATRRE
HEDOWAEFAM DS, EDORGERZRLATH
N2 EHIChb LI, 7T LBURHISTEVE
By & & 0 FLEE S fR 1 @ B.polymyxa-B.macerans
Hhru—X7y7sn &30
HEND LI IH ST

NFDANE & B S 2 W 2 RO 05w 2
ICEH 2 2R A T o, BEomp S

| ZFRIER, BRI € ¥, SFRatEM & Ao IS B R, PAL F £ S URALL FFRREE C R W E WV, U T LR,

A, JIVIA-REXRETEBLA-HBRADEMEIBEVNEETERILIROSN B,

WA OB 090 £/ Z Wbl E,

LEFRERE7CEZJLERBTOY =y FOERBBM
THEFIVAF—ILAIVE J —IVEEET,

1. Bacillus megaterium

2L.EBRBETUEZULIEEMTY 2y MYEEREM
a JEBER, 23 OEMTHVREREYE
b FEX_E rhizoid (IREWR) REL T, EFEHE,
bb EX_E rhizoid 8, @EIEEENE,
aa REM
b RERDREE, IEESHH,
bb HEBERTHRIADER, BEEEM,

2. Bacillus cereus
2a. Bacillus cereus var. mycoides

3. Bacilus anthracis
4. Bacillus thuringiensis

B. JVI—RERETEBE L HBEOEWERENEETERIERSNT,

HIEEIDERE 0.9u KT,

1. 7 aA—IEXDORE,
a TRRIEBMEFEEBTRET 2,

b BHKER, BEEROTEERIE D 5 ESL,

¢ JNa-RIRAEEMTHEI T CORBRIF,

BEZOPH & 5.2 T, 7IvH U IEREE THRET CHEBIED 5 T XE

o

cc JNA— MBI THRIT TOREEL L,

BEZOPH & 5.2 MUk, 7IH U IEREE THRET CHEBIED, 5 T XE

£€7,
d RKItHETOAEERERE,
dd FOY U EMTOAERES,
bb BHFEKEE, HAHES, WBIELVUEEINLT,
aa TR BEIENREEMTRE LT,

b JIA—XF|H, H¥SZF L DKEBH -7 LTHHEL,

bb Ja—XFBINT, 57 F > DEVKEE,

EBERERULCRVY, ThENBRV, AREXRTRVEE,

5. Bacillus licheniformis

6. Bacillus subtilis

6a. Bacillus subtilis var. aterrimus
6b. Bacillus subtilis var. niger
7. Bacillus pumilus

8. Bacillus coagulans
9. Bacillus badius

2.7NWA-—XERTORE, EREREERC GV, AEEXREFEH >7-& LTHHL,

a HEALKE, JLT—EEEET,
aa HEA KRR, TLT—EEE,

10. Bacillus firmus
11. Bacillus lentus

New Food Industry (New Food Indust.) 2017 Vol.59 No.6 5
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Il SFREEBAICKEH, FREMENICHER, P EARHL, FREE(ETRICET S, FREDEERY

PERIZC 5DV TWDB, T T LRE,

A. RKE¥MH 5 FRAEE,

1.7EFILAF—ILAIE S —LEEFoToroERT
DT EFIAF—IVAIVE ) —IVEEET T TP oERTFAN) VEE,

FXMYCEEET,

12. Bacillus polymyxa
13. Bacillus macerans

B. ®RKAtHH S HAEE LT,

L BER, BEEHICEE,
a RIBIKEE,

b 1> R=ILBLVOTEFIAF—IAIE S —IVEE,
bb 1> R=IBLUETEFIAF—ILAIE J —ILEEET,

C 65°C T%zﬁko
cc 65CTHRBET,
aa BIHKEET,

b I3 — iR EEE T pHS.0 £ WKL, BT T/ /L0 — R$EHIC

®E,

c 1Y R—IEE, ERE7 T AEREBT/ILI-IBLVY

Zy M EE,

cc 1> R—IVEEET, EBRERE7 > EZY LBRKEMEICEE LS,
bb TN A—RBEEHIEETpH 8.0 £ -3 ZhlE, BRTCT/NO—

RIS RE LT,
2. FEM, EREHICETET,
a BBEOT X)) HERROER,
aa Japanese beetles D milky disease DREE,

14. Bacillus alvei

15. Bacillus stearothermophilus
16. Bacillus circulans

17. Bacillus laterosporus
18. Basillus pulvifaciens

19. Bacillus brevis

20. Bacillus larvae
AR 21. Bacillus popilliae
BH 22. Bacillus lentimorbus

Il SFRREERRICEYH, FRBEEH, ZNISEV, 75 LFE,

A pHI9.6 DEEIEWICHKE, REZ-ET7ILHVMRETEL THEE,

1. BHKEE, 102 DRIBRKEICRE,
2. BAKERE T, 10%DRIBRAERICEE LT,

23. Bacillus pantothenticus
24. Basillus sphaericus

B pH6.0 DBREEHICEF LY, REFARTLHUBREIREDODDBE,

25. Bacillus pasteurii

Bacillus J& O W % BHHEE LIERZ TR L7
b & LT 1952 0 Smith DR ) 1355 < FF
flisnLdH, LLEE1HEDHEIL Ford 12 & -
THIEME 2R Y 743N TBY, Smith D
R LR OLEI D & 53 & 70T
DI H o7z L EHIIEZ T2V,

Pl &5 2B IC X - T T X7 Bergey's
Manual %5 7 B0 *® 12 IU§k S LTV 5 Smith ©
MRELEIR2IIRT LI TH-T, KIZHik
N7 LD ICHDORET 3 KB L7214 2 5 CTh
FA5DTH5B, ZOMANLTIZE DD TIHYT
H ) LD B A B> 728 2k LTI A HER
TH DY, MLBIZE>TELDEETHERY
DPWVER SN, K OEETHB 2345 &
IRITENH DL, ELOTAEH L HERICH
EL, 5720 TESOWIRMELITH LE

REL, H@EEL LTRLT LS Lb0L
FWVndizzn,

3. AO-—HLVEBIEEMRICEK
% Bacillus DRITE A

EHIHADEL, RBEMOWLEFEDOHFIE
THTEBRETLEIICETN, 28 ff 684 ik
@ Bacillus J& D % B LA E % A 7255k 5
5, XS nFEEETHL T L 2R AT
DTLTITRBA LIRET 2 E vz v e B,
ZOHE 1 OFTEHLHEEIHE LTEICET S
bOREHEERHEE (30 =—) Hikss
ETRHRGPHELHEZIETEHILETHY, &
2 BN O IMVIC 582 * 0 X 9 ISR S 7z
HE OWREE 1T\, ZNITRREZ O OH
DIHE O A CIRIZRR D ZWEICZORW &
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1 B. cereus var. mycoides

3 B. licheniformis

BLILEDPTERLLWHIZLETHD,

ERPEBERPFR EOan=—, 72
EWAEVEIR S 2 RETE 5 & ERT
% Bacillus J& @ &, B.cereus var. mycoides,
B.licheniformis, B.cereus, B.subtilis, B.pumilus,
B.megaterium O X 9 IZHE 1 ICIE T A H &
AN —OBBHET R T LE2HICET S
B.circulans, B.alvei D iy B.thiaminolyticus(’s) H =
NOEDOHPIZEENLD, INLDELDHHZD
TR MICHRT 22 b 22T 2 D
DThb, ZITIRICERE, #HAXEZ 2T
BRI OV THHERA L
(B.cereus var. mycoides) (X1, 2)

HWFINY 7 Rhizoid (BREIK) DFHFZR LA

4 A&t B licheniformis & B. subtilis

AT : B. pumilus

X5 B. licheniformis #4XIZ & V) —>Z{t

LEIZSEZTHEDSG D <
(B.licheniformis) (X3, 4,5)

Moo= —3RIHIZIAEELTH S
A, WK E R B & VR 2 S Il IR o W B
(droplet) 49" % & Z A D JEH3EE (outgrowth)
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6 B. cereus

HBROND 702 a0 = —FETIRIEROITE
YNBTE, —HEROMLEOFAEET 5, 13
COWHETH BB THEEL TET, Mgk
BEPNAYRAATEEHHEERZELCE5 25, —
iz am = — (36l < ERMIZH C EAE LT
DTHEHETRE L VW (o =—4%3 ~
8mm) o 3 Cld droplet WL < 2%, 2205
droplet "I 0 = — DN IZ1DTH A S
72 % B.licheniformis L WiE L CTEXZ 7\, F
7z droplet & ITHIVFEIRD outgrowth A3 5 &
LB B T BIHERICIZL Lo AR E LD
THBICEN DAY, s LMt E ERLIZON
R5DL)ICHRAILEDL->TLHZELH 5,
(B.cereus) (R 6,7,8)

RREVwWI T = — T, DX spread T
LART DS %55, EKEIZ~y PO LX) REKL
THLEE, 220BETIKAZ W LEEIKEHAE 2
L, FEBIEABI TG 2 SR v LARIRIRIC
outgrowth % (I =—4%£3 ~ 10mm Aj %)
B.cereus 13 N\ 35 % 5L B.anthracis < 5 H 95 5
B.thuringiensis & B.cereus var. mycoides % fif:
& B.cereus T & L CENFIEHZZBERKRICH S
D, TOH)LEREDLDERVWTIMID = —

7 ZA&Lt, & :B. thuringiensis
T : B. cereus
A, AL B anthracis

8 B. cereus B. anthracis

B. cereus
B. thuringiensis

DPFTRIZE CPTH Y KHIE2 T2 ve L
L —#% 12 B.cereus 1% Spread O &[] 2358 < At i3
ZDMEMD I L ) TH 5,

(B.subtilis) (9~ 14)

IR0z LB CREII M/ 22 %5 T
FWRE L 2w L3#EmE~Y 7 Lk ) &g
RS Y, R L% #E < JAILIZ Spread ¥
LARIA D E I TH L (am=—4%
10mm Fif4 F 72132 bl k)

MAL- a0 = —DHRIZIKEZEATND L)
B OADTE, KRENDL) D, 20D
DY) Lo 72 UAME T B & UT R %
275 (20 =—4%3 ~ 6mm Hif%).

O#S--- 710 = — |3 Spread % 7k & 3 ME A AFLIK
WZZEM L 72T 2R LERICIE A D & B He g1
DLEDOTHAH (T =—FIL3 ~ 6mm AifR).
B.licheniformis {2l CHEBZE MDD ) HEH TI&
ELDEHVODL OO TH S,

W Rl oo = — IR T 2 o i 1 %
IRTHIT, HIRET R TR L K Hlb NS,

M Bl WA B A TR & VRS
DTN TN D L) REL DD DREIRD b
D% R THANRDWEART ey & Lzan

8 New Food Industry (New Food Indust.) 2017 Vol.59 No.6
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9 B.subtilis | B 10 B. subtilis 11 %Y

12 £ : B subtilis |l 52 13 Lk, &TF : Bsubtilis M EY
Z_E : Bsubtilis | B E=TF, F, A B subtilis
AT B subtilis M B w !
F I B. pumilus

AT : B. subtilis 115
AL : B. licheniformis

A ——— . - . il s
| &Y 15 ma  wal MEL PR

14 B.subtilis DEEY

New Food Industry (New Food Indust.) 2017 Vol.59 No.6 9
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15  B.pumilus

——Tdhb,

Ui Eoic P & vy, 238D B.pumilus &
PUTEXNDODPR S DB BHH, ThiFL L
HBINIE R B RETHH 9,

D& I Bsubtilis l 3£ %2725 a0
=—, EEFTREET 525, KR A IR
Wy, I, MELD, DAL FREFHEZ
WL EZ OND, I0=—DLRIEIC
b 5% THRD X 9 2 Bsubtilis |3 &Y F
BPERIZE DO T MrFFoTWnE I LT E
bOTHREY, 2BIOWEOIT=—-D%
BEPEIZ D Tl Smith b AR TW 2
(B.pumilus) (K 12,15,17)

EZHRVEBEOMMZRTHEO a0 = —
THRBLEALTIZILOWETH 2255 H &3t
(ZHCR LRI E S B, AL—AT
wHETEMNOE FICE &% 50D, Bsubtilis D
IANCANTRERILIRICD ) Eso/can=—
TETLLELD D, TTHEBOMMMEL
(o TR EETLHEbH D05, —f&IZ
Spread #3230 = —DED/NE {1 ~ 4mm F&
i N = 38

COWHEOEMTRIIau=-XD s LA
PR T, EREE IR ML Tzt L T8

16 B. megaterium

E ()
o [
o ;
&9
@& O 4
@ ® Y U

17 ZHS Bpumius IO =—,

B. pumilus, B. megaterium

D, PRICEELPEEL LBRDPD S,
(B.megaterium) (X 16,17)
ACIEMIZ WS- b e L7zan = —

T, FLOMETHENT VLKL TH DL HKE
2T Do RMIFIEFIZA L —ATHIR
B, "OELOTHKW (o= —fF2 ~
6mm Hifk) o IEFMIMER D 7 87 R L ERED
au=— LRI ENH L, MITH, il
ETHb,
(B.circulans] (X118 ~ 20)

COWMIZET 5 b 0&edsan = —EHtk

EIRTLDTH A LTV 2 VDY, Bacillus
T LWEERT D DITEETE, Balvei L
HEETHVERTI WV, EHZ W LEEHD

FH/hao=— (52 ~3mm Fift) THEEH
Mo an = —BEi 20505505, &

COREH S A3 H OFF
BRI >TLBbDHH 5,
(B.alvei] (K20, 21)
HEB v Lk HEHE {C Spread @ L 7228
ST, Hloo=—¢ LTIMZ L7z D% R
HZ EIEFNTH B, Beirulans D L 9 |12 H G
LB D & 2HIZE DEVHS L) ICBET
D EEST, IRAVDZ =D H72hDROEL-

& & D ITHEER

10 New Food Industry (New Food Indust.) 2017 Vol.59 No.6
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18 B. circulans

21 B. alvei

72D XS ICEE LD S,

¥ 72, B.circulans £ V) b 5 E HSIHEEE T Spread
NEHRTH 5D, FHEOR (KGH % ED5REFI
CETALLS Y F=IZX b EEDLNL LD LM
L) d 5,

(B.thiaminolyticus) ([X] 20, 22)

P TIL~3mmAifEO/h~hao = — %4
T 525, LD RIYIZA L Spread 37 5
outgrowth 28T EE#FIZH 72> TR H
FTRIEDR D I DS 5, FEH & ILITHE L 2m
ISR EL, POEREICEELEHE

19 A& : B. macerans

% . B. circulans

20 A :B. circulans,
t7#& : B alvei
NZ&A : B. thiaminolyticus

22§ X T B.thiaminolyticus

HTHR& LWL % 5, D RiT B.licheniformis
EPTWB DT D413 droplet D & 9 &L
@ outgrowth (X 72\,

& T Bacillus AW AE 12 & - TR L a1
Z— %A+ 22 LIEEEIC Smith®, Knight and
Proom®”, Gibson® 7% EHSHgHELTWB E T A
ThHDHH, EFHELBOFHMEISHEICELT
WOIEHFMREVRAEL TV BIGETHERIIE
DHEFEXHY 5 b HEERFL 72\,

New Food Industry (New Food Indust.) 2017 Vol.59 No.6 11
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4. Bacillus 2 BEDFIE

DO NAEEI R DO HE 1T ) 5612
—REINER L TR A R L, FHaoAE LT
HHFzET LI LNV, I TEBEDOLED D
O = — {52 % £ 9 Bacillus D B 4B [F € O FE
T RIZIRAR K

MoERD & — R F RO % 5385 % 3 G o BB
& L TR E AW @BsER AR T4 & b
No25, MROEBERMEEH L85G, 2
REEVECLDHNT, TOLAIIEELF
ARMED TN A= ANEGETN T2 E v
PHHNGEV, Mt E —ER&E ) —EEDER
HKIZIRE—ZDHPARIN D o THEET LD
MEETH Do ZORBRIN O Y % BT 0.1
~02ml ¥y FTERICHE LI T -V TH
W %o T BB R OMEHT R % 80C
20 43 % 7213 100C 5 5 EHALTIT ) ARV, #
Mau=—OFR2M2HNTS %5 5EM
BREIIIfTOEV, BRIZIICTLI~2H4T9.
U= —2EE AU E L U #E LAl
ETLDIFTH DA, HfIEIOBIIIT) DT
B iR M U TRV, 2d, EECH
MEFE DY E T O HMER LT L1, 4
WP E WD ZEDEETH L, bhub
MU E LE F - 77, BIRZFANT 2 B
MU EBWTHERIY D, @kt &RITbR
WORFI 2SR b vk, & IR T U
Bacillus O H1 T 2|2 Spread 5 b DD 7212
BBEONTEMICHAERELZILE LS L
27 % BifIE—TAREEIC 6 2\ L 8 ARFIKT
AL LD ITHEIRICAT S o TR LD
BN % F ¢ LFLo B CREA D REHERR Z o 4
B 2 BARPER 2 R TR I WE ISR E L
THMT Z2OMPHERENZ L), HbBau=—
M OEMH DRI 535G, WO bE—
RITDIENToWE CiE S L IR T & -
THHWTHALZEDEE LV, VT —A%
A7 VMDOMBDEL: o 7Bl &2 Vw7254,

H

ke [ —HHRO b OBBICEIHNLZD T 5
BB ENLTHL, FlESHER D S
MRS LG AR S ERTHERT L0
BRI FEOFETH ), — IV oT
Bacillus BEMZROE S ToOFANIEH TIETE A
Jo biubho kikan = —, WK CRE
LEANIFEHETH, HICHERLICL > THFR
OHEAEZMY FREBEOR 2D O D T & XL,
DELEZZRL, LA X DHRERICHERE
LELZTFVTELRYWHITEKHM L oEER & b
The LLEIIn L LD RIEEIHEL S
2\ % { @ Bacillus 13§51 2 HETHL DT
HBHZEITHTETH vy

5. BHRIEDFIE

RIHIZ BV T, & AMOFNR < DR E
PEIRTIZITWHEY E CTRE LSS 2 & Zilk~7:
A, RETIZEYFRIERORS W 72b Dz H
W, [JET A FHEE 12DV TS,

ROREZ T 256, H@EEN R &OER
PEIR, ERIRD a0 = —DFE & EOREVEIK,
WORREM, EEY % &2 EWFrk
Ko, D322 FEKELTUTH. 20K
HRHE 2 EISMIEF O F R I, - TRk B %
PWRENTETNLD, WHORLHEZIT ) IIH
LTEWbw b+ — Fv o7 A5 C &ML
MW7 EDMES N, D OMWIRBESFEmS NS 2
EDEFE L, INH0Z LITHOEDIERE
W7ZzmeE L TEEH SN TS, %, Society
of American Bacteriologists #f# 4& ¢ Manual of
microbiogical methods® 7 &S DL Z D b
DD, MDA % 7% Bergey's manual 72 & D AR |2
DT NEIEHF L LTE L OMEMAEE ICE
HEnTwi,

Bacillus D3O ;6 TH TN TN DEIC
BOWTLERORIZEBEE N TV A L) &~
MR OB L THEICLoTHEINTELLEVR
%%, Smith®™ 75 1952 4E 125 HL L 7 i A 1 H

12 New Food Industry (New Food Indust.) 2017 Vol.59 No.6
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134512 Bacillus D ADFEEIZHH b DL LT
EDHITF VDL R THRHEaND L, TNIZIN
TRAHBIZER3SHEICEED, Zhde
WHIZOWTT XTI TWEDTIE% L
T, MORRDOB L2 20 HHEOEFIfTHN
TW5DIR ITHBIZTE R, TW 2z 351
B, NIEHUMNOHE 35 EEMEz Z DM
BHEBEE Do 727D BEE AL EINE D
TH b, BIHTE L 9 12 Smith O453HIT
WIFRFEDT, FROILRESR &S TR L7214
dichotomous 7 FHECTHEEMOPRZEIZEDL NS,
REMEMS ETE -~ ICEEH IR TVDL v
2 %o ZRBIBITRRIZ BV THREREIEDFH
PERIZE DNV T WS ) 2 L IFRTTHO MRS
RTWE SN TH A,
COMBERTRET D54, +Hh—00HE
O LAl ThDh, UKo 2~ R
MPIrbLbIFTHY, ROBKETH~LIHH
WIELDGE L ERIDLDTH 72 T5H2
EBBI D, FDOIDOWRBERED L DI
ETEY, FElicZzolixs Bbh 2 HEICD

WTONHB Ao 7zitikae DB L, %< ok
HHIZOWTERT A2 EPNEERD, [FHE
D CTHNEBET BELE LD, LIzh>T
FEHWICHEEZ A D & 72554, Lol )
RIEBEHIE L THERPMICHWZET S L9 %
A HENLEEN D,

5 P 12 BV TR, 1939 412 Parr®™ (3 [F]
ED72OD IMVIC test”” 7 5 b D EFE L TW»
bo THUIA Y F—=IVDEA, A F =L v F
BOE, V-P G, 7Y EEOFIHO 4 OOk
HHEHHOEXFE L L 5720DTHDH, TOK
HoOHEE, Formula 28++——&h—++—7%
EDONY = TREN, ENENORTINY —
YK EEE LCHIMEEA LT ARATH
%o ZOJFEIIBEIL < WP 5B CAEH &
T\ 5%, Spray’’ 13 1937 4F Clostridium (2 3
WT FRLE MR 2T, LoedME DY
T, “Tentative key” & AT CHZELTHEL
TWwb, AERE, BEF LTIk s
(LD HEDLEMD D - 722 L1E & b THEE
R\ HH DI H 5 J71E % Bacillus (2B H

®3 SMHERKIER OREMER & HEE

1. 7 I ERIGHEH

NaCl, 1.0g; MgS04, 0.2g; (NH4)2HPO4, 1.0g; KH2PO4, 0.5g; NaCitrate, 2.0g; Agar, 15g; 287K 1000ml;
0.04%7 /-y F20ml /NEAFEET S, kL GEhEBHM

2. HEEsIE R ST i
L@ T3 +0.1% KNO3

% 2 ~ 3 H%, 3% A(« -Naphtylamine1.0 g % 5N EEE#7K 180ml (235 » L 7= © D), B(Sulphanil B 0.5g
% SN BEB&/K 150ml IS5E D L2H D) OFE # 0.2ml 55/NRISEN, FEEHBNIESHE, BELEWES
BICIIENKRE—ERMA b LABE AN EHBIERTE T, BHEHTE, BEEBOEE THNITHEERIE

BB HET 5,

3. BRI D IKER RS
TBEEXR +1 % AR BERXTRET 5,

ERREE AV 2 AR T — iR E Exy M TRRRKICEM, EHRO R OE#RER T/ 25 T

KEEBHEASLICHES N EHE, Bl

4.V-P RICHD

Difco Proteose Pepton. 7g; NaCl, 5g; glucose, 5g; % 8%7K, 1000ml, & 2 ~3 B#, RIS 40% NaOH
ERAEREFEICMAILT7F O —EBRHREFICMA S, F930 2LUAICIF D #FEHFDLT

bR WIS EHE,

5.0 7 F > DKERER
LBEEX +04%77F > BEXFIRET 5,

EfRIEE #1770, 2 B, RIS& (HgClp, 15g; HCI20ml; 287K, 100ml) # E/~y b CEHIRISIEM,
EIRO BN S L UERRS TR ER OB EESRES SBAICHEE N 3158, Bt

EEEOBEEIE 15K K109, 1, 2, 4 DBEEAE 11lmm X&E & 100mm
ONHEBREEAVWEELS OV UiRiEIELE T3,
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x4
Cit Nit St V-P | Gel g
B. megaterium + + + — + 5
+ | -+ | - | + 16
B. cereus + + + + + 38
+ + - + + 23
- + + + + 3
- - + + + 4
- - - + + 7
- + - + + 1
-+ | - - | + 1
B. subtilis + + + + + 151
- + + + + 4
B. licheniformis + + + + + 73
B. pumilus + — — + + 48
+ + - + + 4
B. simplex + + + — + 40
- + + - + 6
B. coagulans - + + + _ 4
- + + - 1 3
- + + — - 3
- - + + - 3
B. firmus-lentus — + — + 1
Group - + + — + 3
e e 13
- = + - + 6
- + - - + 5
- - - - + 5
- - - - - 4
— + _ _ _ 1
B. polymyxa - + + + + 5
B. macerans - + + — — 3
- |+ = |+ 4
- + + - 1 1
e e . 22
- - + - + 3
B.C. - + + - + 32
- - + - + 5
B. alvei — — + + + 43
B. thiaminolyticus — + + — + 4
B. pulvifaciens — + — — + 1
B. laterosporus — — — — + 1
B.E. — — — — — 6
B. brevis + + — — + 1
- + - - + 3
— - - - 3
B. aneurinolyticus — + — _ _ 7
B.D. - + + — — 1
- - + - + 1
- - 1 - + 5
- - - - + 1
— - — - - 1
B. sphaericus + — — — + 3
- - - - + 7
- + - - + 1
_ + _ _ _ 3
- - - - - 6

14 New Food Industry (New Food Indust.) 2017 Vol.59 No.6

A& LTZRETH 5, Bacillus D
&, 7TI7—¥ - TurF—¥ojE
HFEHLOTEELZERTH LD
THHIZANZ Z &L L, Smith®,
Burdonm, Lamanna73>, Knight and
Proom®” 5D K EESBMHL T, O
Citrate (7 =YY — %) OFIH,
(@ Nitrate (f§ B235) o &1L, @
Starch (JB&45) OKfE, @ V-P I (7
tF =) AFINANE S — VDA
%), ® Gelatin DKfED 5 HH % >
HOMATHE & L7z, Bacillus (28
THREHRITVITN S ZOEH DA
ATV, FONT—V R F, Ny —
YHhOHREEHET ADITTH b,
5 HE DA 2 551 K U2
JFEERIIIRL72#E) TH b,
IR — 2 DHTERIEEHET 5
ZELIITRETH A ) D ? EHmFERIC
":E ¥ % Bacillus DA % 5 21 F &
LG 5O0MmBHEHEO—, +0MM
EETTEDL RO/ —VHIZEN
TNERE IR Ny - L
TAFIE, 32 —21 =11 &) OMh5E
WG BDBEBIEITHLIDN?Z
Z TH F TH#E S N7z Bacillus D FR
B L U Z G D 647 BT 510
HoWgz{i>T, 2Oy —>%
R, SWEIL, F—rTLiln
HXTHIZ,

# 4 T B.licheniformis, B.subtilis
e BRI R E L2y — 2 IR

Cit-Citrate D F|

Nit---Nitrate D3ET

St--- B DIK AR

VP THEFIVAFIVAIVE J —ILDERR
Gel' 45 F > DKEE

+--- B

L---E5REM
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T DIZxt L, B.cereus, B.coagulans, B.circulans
EIZEDOTIEDH LN — 2 HR_T N
Horze TRBEMICE > TRZFDISY =128
T2HDOOHEN L VTN b DTH
B0, RAEDHBII DT S5 NI HFED /8 Y —
VBIZIE -+ -+ DI RL DD, L OH
FEICHBLTCROND Z E0s, DNy —v
DATEREAPET DI L OTREI T %
W EARHLMIZENT, TDTEEEHIIEE
NIRRT 572012, oy —rnd &
ELTEHTLEREDE)ICRDE, hBR2
FIZB.C, BD, BE Lt s T2 KW
TS BYIRGE H 5 Bk L 72 b o T Iy g
—ZHMREL L, TREIHTO—HEFEICE L
OO L X ENFL LEZ LN D
®D, F 7z B.firmus-lentus Group & L TH 5% b D
1%, $ERD Bfirmus, B.lentus2 W% % Wi LT
LREL I REEZSOMADREMBIZL B L DT
5

INF = DORIL 20 12K BT D o 7205, 1
N —1HEEE L THLRICE > 72b DI,
SHWHTH 5, Bpumilus B X U B.coagulans %
72 No.17, 18, 19 DRISF — L IZ A D KH
I TN EThOREOMAR L b s b DA
ERMDINY —VICAB DT, EBOYED T
D/8%— Y No.l7, 18, 19 & LTEFNL DM
ICHEBTEHREIL R, Lo ThENE
WhEBWREF 2% v, No2, 4, 6 DINY —
W2 OFEMEIEF L T0DA, ko k)i
WSS DM 7285 — AT NEDINY —
JITHE LT B0 L) D HEROEE DR
FEhDH)e WTFNICLTHR—/NF — 128K
BHESALDT, S5IMOMIREHICDWT
FARTVDPRIEFAEOHWZE LSSV, 2O
HED 720 & ST E R EWARIMEIRIC X 5%
FIHEHPRIBOMERICHITTH 5, Z OPERBK
HHE 2 F TSI FEEOHIZET 5 T
H5H9o L LENTIEESFEEDBIZI3HE

Ll bbb, 72723 H (bacillus)
EDHH > TWTREEIZ L B3NS BRED W
WE T ZOHEIEMTHS ),

IR, WOREIIIEEE, REWIR, EWFEn
RO L > THHDO THW ZEST 5D D
THoHNL, LEOFETERD & Wz HEE
LIBTh, HOEFN IR Z EAMEFIZE
WEniE e s, FHEOEYFIIEIREAT
DTy, au—RKICE>TH5THh 2
EEDONDZRED D B Z L AFBRIZR 78 D) T
Hb, TNz, WKy -2, 2512
o =—MIK, Smith DV ) SFJAFEOR,
B EOBEBSET R EMR T 52 812k, &
HOH 2 EOEYFIIVEIRDBAT OV E R LIZ
ZIFHMWEET L2 2 L3RR DTH 5T,
H8Y — VIE TN A HMIZ DV T ORARER
D AHIED b D % B\ TFE DL L & R T
Ao

8% — ¥ Nol Tldano=—MIRD K b 4
B THBHEHEIPONITE VY, F/HERT
B.subtilis & B.licheniformis (34> { XJUASD 027
WS B.cereus 13T 3 & I L TH S NIT K
XLERE LD E TSNS,

8% — ¥ No2, 3 Tldanm=—MIkCHH
DU 5B b DX B.eereus, B.thiaminolyticus,
B.circulans O —& GEEEDOH B b D) TH
5o 2R CGERIEIWH UFIBEIRYT 5
D) /T A D DL B.macerans., B.circulans,
B.thiaminolyticus ¢, % 1# GERZEIEHE
TIENBED IR YT 5 b D) B.firmus-lentus H,
B.simplex, #5 3 # (ERIEIENL) B.pantothenticus
EFERICE DX SN D,

55 2 B B.macerans 133 0O X 9 12 R ALY
MHDOHADFEE R ML R\, B.coagulans
55 LR LB 2 BRI 2 F DR 2 RS
PIERIEEIIBE L Cikge L, 7T AGIETREE DY
L COBMALT 5 2 L3k, PPAA LIS
FRIFCREERIZY X {ER D, H2WOKR
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x5
Cit | Nit | St |V-P| Gel i#
+ |+ | + | + | + | B creus, B. subtilis, B. licheniformis
Anae. | Arab. | Lecith.| Anae. | Anae.
! 2nd gl xyl. NaNO3 | gl.
B. cereus =+ — —+ =+, —
B.subtilis 1 + - -
B. licheni + + — =+ —+
— |+ |+ | — | + | B. macerans, * B. circulans, B.C., B. thiaminolyticus, B.D., B. firmus-lentus G., B. simplex,
B. cereus, B. pantothenticus *, B. stearothermophilus *
— |+ |+ | — | L | B coagulans, B. circulans, B. stearothermophilus *
ond N- Anae | S- 10% Indol | Carb PP Lecith | Temp.
Agar | gl Agar | NaCl gas AA 65C
B. macerans + + + — — + — —
B. circulans + + 1 — — — — — —
) B.C + + + - - - - -
B. thiamino + —+ 1 —+ — — + —
B.D faint + faint - - - - -
B. 1 G. + - - 1 — - — — —
B. simplex + — 1 — — — — —
B. cereus + + + . - - + -
B. pantoth + + — + — - . — —
B. coagulans + + —+ . — — + — —
B. stearo =+ + 1 — - — =+
— | 4+ | + | — | — | B. macerans, B. circulans, B. firmus-lentus G., B. D
ond N- Anae | S- pH Carb | PP urease
Agar | gl Agar gas AA
3 B. macerans + + + 5.0 + - -
B. circulans + + 1 5.0< - — —
B. coagulans + + + 5.0> - + -
B.fG. + - - 1 6.4 - - u. +
B.D faint + faint 6.4 — -
— | — | + | — | + | B circulans, B.C, B.D, B.firmus-lentus G., B. pantothenticus *, B. stearothermophilus *
—|—]1|—|+|B.D
ond N- Anae | 10% S- Indol | Temp.
Agar | gl NaCl | Agar 65C
B. circulans + + — 1 —
4 B.C + + + - -
B.D faint + faint - -
B.fIG. + - T — —
B. panto + + —+ — — —
B. thiamino + + . L + -
B. stearo + + — 1 . =+
— | 4+ | — | — | — | B. pulvifaciens, B. laterosporus, B. brevis, B. firmus-lentus G.
+ | B. sphaericus, B. cereus
Ind Anae | Indol | pH 5% Lecith
gl. NaCl
5 B. pulvifaciens + - 5.0 .
) B. latero + + |60~74 -
B. brevis - — 8.0< -
B. f-1G. - - 6.4 +
B. sphaericus — — 7.8< +
B. cereus —+ — . . —+
x5 () . 10%NaCl, 5%NaCl --10% Bi5H £ U 5% BISM&REREH
*Bergey's manual DER#ICED < Indol -4 > K— JLDREEE
Anae. Gl -7 NV A—XTOXTOHRIMEREE PPAA -+ 7OF 4 —INXT F BEEXR CORS

Arab. Xyl. P SEJ/—Z, ¥ O0— XD

Lecith. *-Lecithinase DELE
N-Agar - EBERDEE
S-Agar - KERRXDEE

Temp. 65C L BERTOERE
pHJ)WVa—-XJOX7HT®OpH

Carb. gas R IKAEHD (%%"‘%Fx#ﬁ) IRikLE# D S D H ZEE
urease -+ J L7 —ERESBERDOESE
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Cit | Nit | St |V-P|Gel &
— | — | — | — | + | B.E, B.D, B.sphaericus, B. badius,* B. firmus-lentus G, B. brevis, B.laterosporus
2nd N- Anae |pH 5%
Agar gl NaCl
B.E + + 5.0 .
6 B.D faint + 6.4 +
B. sphaericus + — 7.8< +
B. badius + — 7.6
B. f-1G. + - 6.4 +
B. letero =+ —+ 54
— | — | — | — | — | B. brevis, B.D, B. sphaericus, B.firmus-lentus G.
2nd N- pH 5%
Agar NaCl
7 B. brevis + 8.0< —
B.D faint 6.4 +
B. sphaericus + 7.8< +
B.fLG. + 6.4 +
+ |+ | + | — | + | B megaterium, B.simplex, B. pantothenticus *
2nd N- S- 10% Anae
8 Agar |Agar |NaCl |gl.
B. megaterium =+ —+ —
B. simplex + L -
B. panto —+ — —+ 1
— | + | — | — | — | B aneurinolyticus, B.firmus-lentus G., B. sphaericus
2nd pH Lecith |5%
NaCl
? B. aneurino 8.0< + -
B.f1 G. 6.4 — +
B. sphaericus 7.8< - +
— |+ | + | + | 4+ | B cereus, B. polymyxa, B. subtilis
2nd Anae | Arab. | Lecith | Carb
10 gl xyl. gas.
B. cereus =+ — + —
B. polymyxa =+ —+ + +
B. subtilis 1 + - —
+ | — | + | — | + | B. megaterium, B. pantothenticus,* B. firmus-lentus G.
2nd S 10%
Agar | NaCl
1 B. magaterium + .
B. panto — —+
B.f1.G. —
+ |+ | — | + | + | B cereus, B. pumilus
2nd Anae
12 gl.
B. cereus +
B. pumilus -, L
— | — |+ |+ |+ | B cereus, B. alvei
2nd Indol
13
B. cereus —
B. alvei —+
14|+ |—|— |+ |+ | B pumilus
15| — 1|+ |+ |+ | — | B coagulans ‘ ‘ ‘
16| — | — | + | + | — | B coagulans
17| —|—|— |+ |+ | B cereus
18| + | — | — | — | + | B sphaericus
99— -]+ — | B. circulans
20|+ |+ | —|— |+ | B brevis
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R I1E PPAA I HHE Y, KEERTREREN
HEYREFTERL, 77 LBETHREORME &
I ENDBBEEAL T 2EAD B FHHBEE
BYed 5, Bsimplex 13 EZbD TEWVEEE, W
DL thread Ik % 2 L ghost cell WL < R 5N 5,
ZOWMO a0 =— % B.cereus |2 TR
T 5, Bfirmus-lentus TEIZFKTHS 207 X
HITHERIICIZ 7L O — A TRE LS, K
HERIZCHEEHEET, B.coagulans & X H &
%o BCIIE2HIIET 27%, HHERTITE
DO THROBEIEL, HEHELREW

x6 BEZRENFIR

[ paeme @E%x) toin=—

| =xvrEme— geEw (B R
J
1]

— WAL LUV EZRT OB TH 5,
B.D 3% 2, H3MHEOHRME LW 575, *
Hifaint LA LTHAH L) ICT T = —DFEHN
55 TR 7 121ZEW 0 2 1 = — T Rhizoid £
® outgrowth Z /R TEDLO THHWTH 5,

8% — Y Nod TIEEE1, 2, 3DKRITT
NENFERTHoEN SN L, Id/ 8y —>
No.2, 3 THBNZEAEH SN L Ho /85—~
No.5, 6, 7 Tl B.pulvifaciens \358H H3 55 T
PORBEMO I —Th b EIEEar D),
B.laterosporus 355 2 HE TN O 1 AN HE KD
BEMPAET AMERF R ME RS
IZIXBIT & o Bbrevis b [a] U < 55 2 B CThf 4
MO R E 23N % 43 %, B.sphaericus
ZEKIE 3 CTdH A, B.E & B.laterosporus & A=
W PER DL TV 5 25, HBEDOFERE T+
X B &I B, B.brevis & B.sphaericus 13 9K

; L . 1 FRERE SEAR 1T Spread A\ Z R T T LB Y,
TV THEIE b ) V=P | [EZF: - < 4 < > ° ~
‘EUI);UFH‘ ‘@ﬁﬁ‘ U)Zkﬁ?‘ ‘}iﬁlﬁ ‘0)?}(@;‘ Lm‘lﬁf%ﬁ‘%ﬁiggf%%tbxz'%o Ak Anid

{ l I l l No.8 T & B.megaterium 3 2 10 = — Ik B X

() RRFEEBRECES URPERTHDLH T ENL, /85—
BSOS DEFEE N . . .
— RUTWB, No9 Tl L Fau = —Fr i TR B4
@ T RE T & 5o B.brevis & B.aneurinolyticus74) [
B 18 B licheniformis E28 B alvei 3R
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Lecithinase™ TLAK SNV, bHEHAT
JANF—EEREZRL THEPO LD 0 L,
/8% — ¥ No.l0 ~ 13 T Tld a1 = — 23R
HbDEEAFERESHDET, HHIZKFISN
%o B2 Bacillus DRIEDFIEEZFK6 IT/RL
7oo WM X o THBWEMZ Tt & 2 4%
ETHL5DbHDLN, HAHAREHATIILRE
AR EDOFESE b sk 9,

hEHZE

eIy - e L oTHBY, /X
y—rrf—t L, WRZoMEkEARE SN
7ToTREIEBIZE 2 TR L T 5 J e v
2L TOFRITL o TRWBRT & 9 12fE
ROMBRFRTEI LPL RIS AOED H5EK
RICEFIEEN A K)o/ b W2 BDS, B
MEEZZHEHITTHRII,

Ny — DR A BT LR, kb LW
f#C variation & L CTH TS N2k HFH 7212 F
IS TEfmrEThIToNL S, KTH
LHIZ20D88 — 3G o N2, Lo
HTW2 T I8 — OB 2 72 & U7
WThRW, W15 = 2RTH00b
BIICLR, TEHE2 2w LYY —Vick
RLDOPHTEZ, ZOZENSHEMIZE - T
Bl Eb Xy —ro s HIREHICE L Tidlt
BE—-RREELZbDE, TN OF L F
DORCHEEOEREEDLND LD LN, T
X EXBIENTL B, F 72 Bacillus J& 4K 12
blzo THEEEZ DG, TREH5252 L
LR BNTHL ) —HARI LVXY —
YA TL BRI L E RIS TE v,
L2 LEBED B OB D D15 72 AR AL L

72RFEIN T 5> S 45 728k A3 Lak D /X 8 — > A
NPIZEEINTVBE I ERD, RNy —UHRTh
DBz 2RI e b EZOND, 4
BRI = OBOBF LD BEMEIZ LT
IREN DY — ISR D typical 7 b D2
atypical % b D& T3 R#T 5 L DN X
DEET, T2 ULERT/NY — VLT
CFAREOEEECREOLNLINE TV L
DHAERETH b, ZD72DIZIFFR2D L
HHEIED KNS — » DOFHESEEE & B IZTEHIC AN
TBLLEF DS, LI EOFEWIL Bacillus D55
HAICKRE PR A IERBEE VW L,

L2 LEBSHE S LTIl 2 & Cot
ENDHD/NE — 2L B AT, Lo
FIEEH O KIEORE 2 ATV, ZNLUEDIG G5
DIRER, & B TG YHEH DR IZRIL72E 5
CENEETHDLERDND, L TR R
I 5 LEFREL LTI TWIZRHED
MBS BRICIBIBE N, L2 >TEND
DERFUIZBUT B570, &5 VIZEREIZDOWT
DHFSEHRSIND L1242, bivbhog
HEINOORHEDERZEISNITT 52 LM
T&LI,

BbDICTHEZ HC/HEE ERICRE
OMEERT 5. F 7ML THE % 15 > 72K -
WIAEE, SCEkE CBS5-THW 72 50K - EKE
¥z, KB - MEBRURIESE, EMOE O &AL, 3
BRIDUE LS SHBTEV 720K - RIS Bh#EdR, T
AV b= T - TR, SR KR HE,
HIF - FRBT- DO FAL % & IS EBEITIC D
W) % G- 7= TACHE T - I RIS < #IfL
DEELR BRI RLDOBEEIIFHFEERHE
IZ& o7z IEHTHER 22V,
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[ +)
JIa—2TAR BTN OREH S RUMEEE (GETE) i
1.0% BT b= E/@FRUNRT > 1% 7 )b 32— X % /=13 1%NaNO3
0.5% Ko2HPO4
03% AI¥X

02% BEIXX
ZHEK (pH7.6) 0.2%BTB &% 0.2% (A %
TA—ZERNZ50% DFRELTDLY, LEBREMERFRICA - IL—TE1% 53
LD ICEEICIZ B
B E1EREE Vapar (RE/ST 74>, TEVCOEERAR) OHEELAZDDESE Smm LY
LIChEBESICHEMEICEET S

TIEJ— A, ¥ 0—0iEH
0.1% (NH4)2HPO4 05% F7SE/—XEkiFFA—2
0.02% KCl
0.02% MgSO4
0.02% BRI % X
1.50% BFREX

K
0.04%bromocresol purple % 2% Hl A %
TEILRNC 10% DRELTDLK Y, LEREMERFNCFT - FTL—TH05% (CEB LIS
EHEAICIMA S
SR RS 0
A 5% JNE B 1% N7 k> A 100ml ([CEEBEE 2g A & RS
1% ~T k> 0.5% BiE Ty I7F—B LUV 1 VikBE TIEB
0.5% Big 3% BMEREXR
7K Pa7K
(pH7.2) (pH7.2)
B MEGRE L 7288, #945CICRE, IBBED AREEEMA TERFRET S
LEEXR
1% 7T k> EalE 0.5% ~7T k>
0.5% NaCl 03% AIFX
1.5% MEREX 1.5% MREX
At FEK
(pH7.2) (pH7.2)
AEEX
AERER, BEBKXE 100g & —B 1200ml DZEEKITREZ 90 223 v RETE LB TEAL 1000ml
&7T3
0.05% KoHPO4
1.5% MEREX
AERHR&
(pH6.8)
BB S

LREXRD SMREXRERVZMHEDHDICFIED NaCl £MA =HD

A > R—IVEEARTER ©
1% Difco tryptose
1% BBL trypticase
EEK
BE )2,63 H%& % (P-Dimethylaminobenzaldehyde, 1.0g : 96% 77JL.3—JL 95ml : iE1EE,
20ml

TOFA—ZANRT N BEER O
A 1% 7574 —ZNRT p > B MEREX
1% BRI XX KK
1% 72— 2X
0.8% KHoPO4
ZEK
(pH5.0) (pH5.0)

LEZEEFLICA— NI L— T TRERNSOCICRSERMNIES L TREET S
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PHEIEAN /I OA—X7TOX
BlFR V-P RICH D &R L
#%E 7 HEO pH HBRE THE
KAL) (FBSERD) ki

LETMI, CLELTRERIUMKEXRERVAHEROLD A—Z LEEAND
e
A 01% T b B 20% FRZ%&
0.1% FJ)a—ZX KK

0.5% Bif
0.2% KH2PO4
1.7% PMEEX
E- 3V
pH6.8 ~ 6.9 02% 71/ —ILy R&%E 1.2% ICNA 3
ARISFT— b7 L—T7 THE®RSOCUTICRS, BRIEY M VIEBBETT-> 2% AR 100ml I
U B 15ml ZM0A T”IRICHE, FliEET 3
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A% ¥ UEMZLEEE (Lactobacillus Buchneri SU-6) DX &
KEMIZEDO 7ON1F T 17 X E L TOHEE

A J5ER (MAEDA Hiroaki)! 1811 ¥ (ISUNEKAWA Hiroshi)?

TR aHt ) Y v R LR TR, 2EI2 ) =y 2 RE

Key Words © 573 L FLEEW Lactobacillus buchneri SU-6  7UINA 54 7 A SA

I ®HIC

A, BANWEONT v ADYUFEENLT
FAOBBRICREVWEREL S 2 5MAEYSB X
0, ZNEOEEYZECEMBTaNA F
TATALMIENT, BEOMREED
DR ERLTWS, FREDOHIE, I
Bifidobacterium J& < Lactobacillus J& %5 T & ) #%
WateERCIEE ), B o5 l, KETRi%,
Kex RRPHE SN TS, $724H, HL
Wi B TWwa e b EFIER & OHERGR
HREBHNTE YA 2 ONA G — LGEN S
R E N T2 BN # L EOBR T,
B P O 4 BIEALCTH B AL E XY TR
<, BhEE 07RO M OREE & b B
BB EPHLNIIG > TETWS MY
AR 22 BB A, WH 1g M 720 1 fEE
RERE DS B D AR AR R R W A3 &
INTBY, REETHYETERTH L LH
BRICARICR D 74 73R %2 72632 &AMK
TENDLZENLEM SN, BESNT, A
ENTWELTUNL T4 7 ATHbD, HHE
DREN B FEREEMS, Lo
DEBTLBDb, ST LIIHERE - RFE
THsLFEMIZ, EARRYZEDONLVOHD
BAETHY, BRIMEERED D OfEA
ELTHEHEN TS, FEHHIE, BHEEEE
TOEED 5% L OETF KD O HBFLER %

ik, W LBSET S E BN, KEEHLIZ X B
KEREEICHII L7, FOFHBE OMEIR & B3
W FanNA F 540 7 AL LTORRENE 2 W
T 5,

1. &7 LoFREER

SHFTLIE, ABEICLAIRBANTHLZ
EPSTUNAF T4 7 AL L TOEBGIEN
R, HwENON LR OB EPYHTEL, B
BWEBON 21X, TS DOR)EZ I
HoTBY, B BEOTTHENEICITE
ML THARTLEAENTE L, EMZE T
PO 1C X AEIEN Y, KEBESICEAT Y b
DIFNEFE I RITTEEY 2 WD D,

2. 35T LIEEE SU-6 DK & 1
BYOHH

AIEEWIL, 57T L LD gHEs N/ 3 M
@ Lactobacillus buchneri ®—7F& T, I 0.4~1.0nm,
£ & 08~3.0nm DIF . 7T L Getnly ik, i
REEENPTCTYH v hu— X2 ELT 5, HiE
WIRL 2 BEEALTBY, ZEWOE
SHARMIERIE, ALMEBEMR TSN TV, L.
buchneri IZF L TIE, MVaAEDOFT—2o T
25 458k & L7z L. buchneri LB RO EA T 5
PLHE W8 Buchnericin LBY, 5723 L 205 408
&7z L. buchneri 193 DK S BNHIER © 7
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573 LHSRFLBRE (Lactobacillus Buchneri SU-6 ) DYEIR & KEFHEEZY O 7 0NA 4 7 14 7 2 & LT ORREME:

EDOHWEDD B, 050 A pBs * P<005
B Prednisolone * P<0.01
s S oo
3. HEDHH - O control (student Htest)
KEEMO LA RIE, ER E |
ENTVE5%T LORMEER 8 03571
EE R TEHEMES T 2 AT % 0.30
Vv, TENAFF 4 2 AELT ioﬁ_
HREMtER~NCHT s TH
o —MHIICILBRW OB 0.20 1
Va— A% RFERE T H MRS B 015 L~
o TAT 9 A5, AW OEEREME O 0 4 6 8 10 12 14 16 18
= L OIS EY b E Days after sensitization
AT E L L %Z_ LD END 1 7 hE—REETFIVIIT 3 RESHIER

TEKDABIREEIEDIT 572012
%%ﬁ’ﬁ%?"bt**ﬁﬂi%%fﬁ \3’9"%7@%:
Hi (Rice hydrolysate (RH) medium) % —#5&
RICHELTHELTNS (F1),

#* 1 RHmedium

10% Rice starch hydrolyzate

0.35% Rice protein hydrolyzate
1% Yeast extract

0.1% Tween80

0.2% K,HPO,

0.5% Sodium acetate

0.2% Triammonium citrate
0.02% MgSQO, + 7H,0O

0.005% MnSOQ, - 5H,0

H. Maeda, et al.: Bioscience and Microflora
Vol.22(2), 2003.

4, A3 LT LIBBESUGIEEDOE
2{EA
41, 7 hE—=RET TV T 3 RIEMH
ER
HEICT L M VICL D RETESEDLET
V= A (BALB/c) ZxF LT SU-6 553 % #%
O#53228108), REFDRHSEOR
JEAE AR S iz & DOAF R I A R R
ELTHW/ATuA Rl (7L F=vay)
CIRIFEETH - 72 (K1), MG
DFER, SU-6 B TIE 7 LIV F—REPIE
IgE ORAHROON (KW2), —FTHEMFD
IgA OIEMASFRD b Tz HLENDRE LR

Ime IgE JBE
2000 ¢iE# BALB/c ¥R w P <0.001
100ng/mL vs SU-6 vs PBS (student t-test)
3 1500
S T
= T
(o)) ok
[
~ 1000 - T
i | [
2
S 500f 1
0
PBS Prednisolone SU-6

K2 7LIL¥X—3EHRK IgE BE

12 JNA TILARER
~10F T
iz T
5 ° | :
B el 1
H 4l
>
X 2}
0
PBS Prednisolone SU-6
3 JHIEE /N1 TIVIREL
AE L 7oA, N mvlRE oD (R3) &oxX
A TIVRDOHEFEDEEMAEDO N T W5, —f%
B FLBRTE 1 & 2 I IR sE oot 1, FLER

B D 2 AREH RNA 2554 TV % #i L CTRHIR
Mgy FY =2 ETE MV 4 27 Lk
7% — (TRL) IZfEsk&ENh, A v ¥ —7xza >
BOREELXRETZIEPHLNIZENTWVS
Zens T, RILBHEEYOBIUIBWTD
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579 LHIRFURRIN (Lactobacillus Buchneri SU-6 ) OMEIR & KBS O 70N A + 7 4 7 2 & L TORREN:

THALE R O SRR RE 2SS S, JIEAM ]
ENbDLEZ D,

S.Kitamura: The Study and Development of
Functional Food using Lactobacillus isolated from
Funa Zushi. Agribusiness Creation Fair, 2009.

5, EITHABEOBAREOHRED
VEHICESSCALET LIER
SU-6 NDHEH

B2 ) =y 7T, DPRABEITH L THd

DG TH L AFEOETEMWAIKG L, EEL

TWwWh, EFEEICBVWTIE, MEEE BN

WREPEELGERTHY), BRELZEZL L

ﬁﬁ%é@%ﬁk%ifwéoiﬁE%®Eﬂ
S5 [HoBIEOEY | £#2 61T

bb L TP EEZWIZY A 7 0N, F —

LA DO MR I, BRI R, %

B, NS W SIEBE ORI 2 AR 2

BB EME L TWA I EDPHLPIIENT

H23H B 5% T LILEEW SU-6 & L FE Thig
DTV ABZICEPHERL T 5, Z0
TER 2 BIgZ L 72,

HER A&

(1) Ehapar - E\INz ) =y 7 (ZERE)

(2) Pt DA DMEGHE SR LICERD
BB TTROBIZER QOL DU, Ik
D708 7 ) = v 7 OIS G
WTHHLEH MG LYy I C EERE
20g~50g G 1~2 M F 721%H 2~3 [A]) %%
R OETOSABRE WEMELE 741,
BIVH 9B, AaF 166l (R2).

(3) SU-6 @ & B & & 48 B [ :SU-6 %t #I
(250mg) 5~10%E/ H % 40 7 H ~80 1 H i
FEELL 72,

(4) MANE  SRIERERE IS DO W TIE NKEH,
HIMEREL, V) >/ Bk, RFRIREE OGN X
ME7NV7T Iy, Y vy A7F7—+, ¥F
SEVIIESS~ — 7 — OB & Risk L 7o itk

Wo, FalL, ETVPABRZEOGNEREIZX b RERTE X BT BE R IRFE B & U NE RIS 1

LA, BEFEOBNEORLD, GEROBIEH: &, R GHERFICHZ L, FiskL 7o,

A BRICE), EANLEERTRARTH S

EEZEZTWD, AL ANIKT T 5 7 aINA oF = R

T4 7 ADFRERCKIE DA DT RiEh R H S 40 7 BOBISRYMTbE IO EH 76X

XNTVE I ERE Y, BNEEEGEIEH O RTEHFL TV (R2), TIEMHEEIE NK G

xR2 FRIEEREINER 761, BVEI9 B, &5t 1641
WERE , . )
Jasitgn) 417 EF]l &l Fh ESH A=) FEEERRE

I O F NN 65 i 22/ 8~ 25 /12(40M)
I O F NA 70 FE 22/ 4~ 25/ 8 (40M)
I O M MK 57 AIALAR 22/ 7~28/ 1 (78M)
I O F FK 82 E 22/ 1~26/ 5 (40M)
I O F MS 65 IE 25/ 10 ~ 29 / 2 (40M)
I O M IH 72 B AR 23/ 8~29/ 2 (54M)
I O F NT 63 ILE 24/ 2~29/ 1 (59M)
\% O F SM 52 i B 22 / 12 ~ 26 / 4 (40M)
\% O M SM 70 B i3 22 / 2~ 28/ 12 (80M)
\Y% F MY 79 FE IE 23/ 1~23/12 (11M)
\% M MS 37 Frapg i 23/ 1~24/ 1 (12M)
\% F TK 69 Frapg [E 23/ 1~24/ 1 (12Mm)
\Y M Wi 72 AIILAR B 22/ 4~24/ 8 (28M)
\% M YM 80 Nl L=y 23/ 1~24/ 6 (18M)
\% M [\ 62 N B/ 22/ 8~24/ 2 (18M)
\% F AA 71 N i) 22/ 8~24/ 6 (22M)
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5723 U HIkFLERT (Lactobacillus Buchneri SU-6 ) OTEIR & KEFHIEEREY O 7 0N A F 7 1 7 2 & L TOMFEN
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NA 55.0 4500 32.8 4.0 380
MK 51.0 5000 42.2 4.1 289
FK 24.0 2800 29.0 4.4 322
MS 40.0 3600 33.4 46 266
IH 33.0 4600 31.1 4.3 441
NT 51.0 4800 37.9 4.2 297
H¥EE 30~60 3700 ~ 9400 25 ~ 55 38~53 200~ 495
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579 LHIRFURRIN (Lactobacillus Buchneri SU-6 ) OMEIR & KBS O 70N A + 7 4 7 2 & L TORREN:
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SV ADOEFIMEH L T AR o AT T v
7 1) — MihT, FERESCERLIIEKREBY) T
HotzVs
1-3. BUKBIE E DR
ARERBGAIE & #E TR ICT X A5 10 B3 24
> oL, kil s EA, HM&U@
W DGH EAT 5720 T2, THEFHIC
FTOM BT Cafkosiricf L7z,
BOMILTNE, HHEE, OHES TR Y
ERICTH - 72,

2, #HR

1. FAERE

RIICHBEREEZ RN T AfkETmX Ik
95% VL b C RS <, ffxhE (MEEX
100/ #8fHE) & & 28y BahE (BEE X 100/
WHy UNZHE) MR OTE Do 72,
KT X O FE R 75.6% 13 RN R T
B LB IEONAEL ) RReBEVRET
Hotzo FBFRRELHHWT 5L b 2~ A
BHEINT 2O BTl L T\ 5,72 B,
WET%@@E%%‘@Ofw%@@iﬁﬂﬁﬁtﬁﬁﬁ%

MAEEPSHMOEEIE>7-DT3 A 10H
uumal:@ﬁia\%vﬁk% L7447, fEMESsD
f 1 BYYBEAEIIHEFELTH - 72,

®3 WABENE

HEaX AZHX fUAaX
EERE (%) 98.9 97.7
HWEE (kg)

FALARF 160 200

ETRE 191 252
HEE (kg) 31 52
REEE (ko) 41 57
BRIIE (%) 75.6 91.2

2UINTBEHR (%) 1782 2122

2-2. RAKAIE

R4 ZHAEMEORHERE RS, KUK D
UMM OB L VL 2H-1ZL, WEY
IR L2 U Cdh o 720 AEMGEE (RE X
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*4 AFATE
Eapaiss BRTRE
AEHX  FUmX
4187 EFE B-Fw EE
HE (g) 190 264 319
BXE (cm) 25.3 28.7 29.5
Jilab)ic 1.17 1.12 1.24
BarEL (%)
Al L& 7.97 6.82 9.42
FF B 1.15 1.11 1.38
DL* 1.85 1.56 1.78
Ll 0.12 0.09 0.11
it} 0.08 0.14 0.16
GRE 0.57 0.66 0.58

* 1 [RREAERF B TEAE M

100/ B 7)) B & OVLIK & Bk % B < Mgk,
Wrlis, RERENBRRGSREAAL (DL) FofkEIE
HIE DT AR E Do 7o IR L I3 eI
LM X TR, FEOENITAMX ON
M BEE 5% < BAE L T 72 DAY 5 A & T
KB o KEIHX O MITFRERBLARE & D AL &
MR EILAVNE S o TB Y, FAFHHFIC
JE CEMIBE A L TW7-F25 0 5,
2-3. —#ERS

ek, WA, ITiEs L OO s %

REIWIRT BEIINSLSTEP DL h o7

x5 2Rk, BA, K, PEO—KKRS
FAgaRF TR
REMX fmX
=N

Xa (%) 71.2 71.0 70.2
22878 187 18.5 18.9
) 8.0 8.4 9.0
K5y 2.1 2.3 2.3
B
Xn (%) 73.8 74.1 73.8
22 Ng8 233 23.1 22.7
Bg&E 1.3 1.1 1.5
k5> 1.7 1.8 1.7
FFER
X5 (%) 74.6 75.6 75.4
22878 163 16.6 15.3

= 4.7 4.6 4.6

[R5 1.6 1.6 1.5
PRg

X5 (%) 72.8 67.1 70.6

fs& 14.1 20.2 17.3

THWHER G o7z, £72, JIED 4 &
EOMTHICIEESIAE L TWADT, Ky
kﬂ‘*’*’fﬂ)&'%ﬁtto BRI X I EER B
TEWRE 2 & KA TN IEA, BRE &Ko 33
M TdH - 720 HTEOMEE LT 5 & Al
DGO, BRENE D> 72, BRIT A
XOPREDE L, Koy & & 87 I KEMX
BRRL o572, KEMX ONRE LBHIGR & b
D7 o T, TR REMWMEX DS >
7B MK XY %o 72 DIARCTE S I3 ER
DHENLH o720 BIZBWTH I ho
BOZ) A= U REEN, KEREFTRVEE
BULVEPHSNT NS, ¥ 87 EEED
HEWITAMX D7) a—4r o EEDNS o 2H
WX BDDbHNT
PR DK G &R B AR & VI IR I
<, PNEAREM & ORIFRAR <, JIEARE A
KEL R BITHE > TRTIEEA L, H“’* 13 H
ML CTwiz, JIBMAEL x) LAkOER (y)
D2 1E y=1222.2x*-1505.6x+532.27, H 1 (y)
& ORI IE y=-1194.4x+1473.6x-443.88 D JL L
ANz, /2, K5 x) ERE (y) ©
M2 1E y=-0.9286x+74.21, MR R*=0.953
SRE ORI DEAE L7z HEti o MEAYE -
T b HRR G D E U CHILUSIIE O KS & i
HasdNEARELROZIC X > T E, &8
OERIIIFETH S Z D505
2-4, BERHERHERK
ROIWCEHEROIRBAMK Z R, M ‘?EEI:
O3 RIEIGEED S © 5 H A (In3) 5
n6 & Cn6) T A - 720 HiEt > T In3/Zn6 ﬂi
DHMX DT A ED o 720 BAIHIX D In3 &
Sn3HUFA 28 & 22> 72D ix £ & L TEPA X
DHA IC L o THBY, KRIHX D In6 2555 >
72D1F 18:2n6 12 X - Tz, HERETEIZ
ﬁ*‘iﬁh[@ >n3 & In3HUFA B L 0 & <
, REMEX TIEMEL > Twiz, Sn6 i3
‘(EEET%UE@.M, KOMRIZHEML TWwWic, =
FIFER I X CHR EEDPEL, T F/ T U
KEWME D E 2> 72,
F RO NETHTRARLRL 25 FEL D IR R AL oD 5228
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6 HADKEHERER

EaetiEd TR

AZHX FuBX

14:0 (%) 1.3 1.2 1.4
16:0 20.4 20.3 21.3
In7 22 2.0 2.0
18:0 5.6 5.6 5.3
1n9 23.5 23.0 18.8
1n7 1.9 2.1 2.1
2n6 8.6 10.8 8.0
3n3 0.6 0.8 0.6
20:1 1.0 1.0 1.0
4n6 1.4 1.5 1.6
5n3 3.3 2.8 43
22:5n3 1.1 0.8 1.1
6n3 222 20.0 24.6
>n3 28.4 25.5 31.9
>n6 11.9 14.7 11.5
>n3/En6 2.39 1.73 2.77
Sn3HUFA 27.5 24.3 30.9
>n BaF0ER 273 27.1 28.0
SE/ILE 28.6 28.1 23.9

M ZITAZ LRI MOENTVWE, E/ T
YIRLIAMEIG o ) 127 o Tz, fiELOE
S I VPR O B H A LA AR D o 720,
TADE TV BBIIKEMXE o7, I
G EF O n7 RIENiIEE (16:1n7, 18:1n7) 134
WX CTE Do 7225, WHTIRW X ICET S -
T2HIZX b,
2-5. MRS

RT7CMERS OFWAERE TR T, 85~
N7 (TP) #2125 17— )L (T.Cho)
GRIIMXECENEL, P S ETA
F (TG) &&= TNV I )T+ A7 75—+
(ALP) (&M FIMIX OIFHEH o 720 FEHS
BT 5MAPFLET, LrdfARolEas
BE LU CTHNE, fAFE2L CAENTEENRE
WEIED TG &8 & ALP {5125 W 7] A5 32

£7 MERD
EEhelics TR
KEHMX ABX
TP (g/dL) 4.0 5.0 4.8
Glu (mg/dL) 63 111 87
TG (mg/dL) 404 431 678
T.Cho (mg/dL) 190 205 200
ALP (K-A.U) 3.6 3.9 5.5

DOLENLHEFINTTO=Y T ADRKETH

LhTHhb, Zha—A (Glu) EmIEKTM
X DA D> 7255, Glu \TERIALET O O FEK
W% C DERTRE BT A LS
NTWV5, WXILEFEMEL ) THEEZ
72DT, ZOEITFARUNOERHSEG LT
Wz EEMEDSE W EHEEIT B,

TP & T.Cho & &I X TEWAED - 72 5H
H5, KREJMXTHRZHEIC 2 DIEDOHKER
HRMIEEN T Do 72 LRk S, fFH
WP N AR LT o7 5TH 9,

3. B

BORE, fEoER, MEoEHEFEEL
NEIHERAL B & OIS 335 70 5 b A < A fil
BRI A i n3 RIENGER, 47| n3HUFA
2 HECHRMAEL T A EHIM L 72,

B -2

ER -1 T X ZAHEEHIEINT 2 mid A
WA L CWAFE S I Lz, RKEETIE
FFHORIMT R EEZ A L 72,

1. A&
1-1. #iA
K % - BB OREET, Lo b fam
DETIME % 2L 2 72 BAEEO R 2 IV CH T
FERBEAT) L IIWENIC S BENIZL R
HREEISI VY. & o TRAFII S L L TR 2
BIGT 2R OfM A2 H W TR 2 F 12 L
720 HEFL & A TEENIRINT RSO EAF
CCRWORBPEIARHATH 22, #1234k b
E#E 2T,
1-2. HEREF
N—=F_Ly r2 TN Y THAHHRD
STV AR & AR R & L TRV 2, o
wWingEsEco, 25, 5, 7.5B LU 10% D
SEREE L7z AR ZEE O MBIl E BN
LCTanciRa L, B E LTSS S
Bz, REICKHER O S % RT, Ml
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=8 @ARO—BED

HANE (%) 0 25 5 75 10
K (%) 90 88 85 84 83
22 IN78 520 506 492 48.0 47.0
=1 77 100 12.0 141 157
&5 126 122 120 116 114
R 176 174 182 17.6 16.1
55

5
D 45
L]
*
N 4
&

35

3

7 8 9 10 11 12 13 14 15 16 17

ARDOEEERE (%)
H1 FAROEEEECRER

DIRMED L L B0t TIREDP S 2D,
ZFOMB I 7% L 7o Tz, N OEE D
W ER A ) OISR AR LT, Ml
EL LRI AE SN TneE v b,

1-3. FAEHER

Moy O IHE B EFF i 5 T & VTR U R
O RIS AER D6 H 14 HE T
E ki L7, MIEEHRITRBOEREBY D
FFFETIT o 72,

1-4. BERIE &9

6 H 14 HIZKRERM 2 S 5 I E LR
049 500g (BET105 525 156 ) % % €
T P T FA100 THREEL, & 4V ETHR%E
Yol KEBICEKROESZHEL T2 LR
Bax, FHREEZRD L, FXIZZD
HFS 30 BT OMAELICHU) L, A5
IR E LR EZ e L CIEWME 2 R 72,
WIS L7230 b5k oft —FEICL T
XA ofE L, ko —#kir, IRE2
I A, IR O 5HT It L7z,

x9 FAFRTHOAMAE
MANE (%) AE (g BEXE (em) BWEE

0 3.2 7.1 0.89
2.5 5.0 8.2 0.91
5 4.9 8.1 0.92
7.5 45 7.9 0.91
10 4.9 8.0 0.96
2. 7R

2-1. FEREEAFAE

K1 ICEXDOFHEREEZ R T AMRNE
B 5% £ THREIZERGIIIML, £hll R
HhLEPLThiz, HEPSHBIT L X
~ A FHER OB #EAIMRINE L 5% T, £ O
OERORRE G/ 12.0% TH - 72,

FT O THAMRNE DR LR T MM A
ERIMX T <, 2.5 ~7.5% X THEIZFED
SN o7205,10% 275 LB L o Tz,
10% X AZ PR AN & Do 72 O 12 PRI EE AS
KEholzEnr s, FEICTTWREIERL T
7 EHEIE R B
2-2. —fEmS

T 10 Iy 2R T AIMRINE DT 2
DA o TRGZWA L, JRE AL Tz,
& X7 B LRGN & ORI —ZE D
TEIENIRED SN o 72,

fR O ER x) L &AROREER (y) O
M 12 1F, y=0.6115x-0.1168, R’=0.9551 O ifi \» IE
DR O LN (H2), AEOREG =
BFAKOBEERICL > TROLNLT WS, [
KRIZKRD &R (x) & DRBIZ13 y=-0.5155x+82.555,
R’=0.9396 D EDHEIH - 720 kO KGE
# (x) LIREER (y) OBIZIE y=-1.1611x+95.895,
R’=097, WA L7 IBEERE ) & ¥ 3y

=10 2REO—BED

HAMNE (%) 0 25 5 7.5 10
X5 (%) 79.0 767 765 754 745
2LINTE 146 15.1 144 147 145
Be&E 41 65 176 83 93
%5 19 20 19 19 20
2 INTB(REY) 695 648 613 59.8 56.9
55 19.5 279 323 337 365
%) 90 86 81 77 1718
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10
9 y=0.6115x-0.1168
R?=0.95508

<8
]
a
m
6
S
®
@ 5
H

4 (@)

3

7 8 9 10 11 12 13 14 15 16 17

FAROEEEE (%)

2 FAROEEEELLAKDIEESE
B (y) DRICIE y=-0.7248x+84.19, R’=0.9791,
BB (x) & K55 (y) @ 2 13 y=-0.0791x+10.612,
R’=0.9084 DE DM BEADIFAE L TV 72,

RO &R IR OIREEEIC L - T
I, ARTRIBESELKD, ¥ V30 E,
KRG DEEFD TRDHENGN D, BRSO
EHIREROLICE > TRZY, K, ¥
YRTEB L VIRGIINEE OZALIC & o THN
BICEEHLTWSE E VR b,

2-3. BBV SR

JBE 7 9 2% ISR T, AHRMED
B2 BIHE o THMAAD NL (R EEIRE) A5h
BLEEHHZ, PL (BHEARE) 3o Twiz,
FHREOEMRIEITG (M) 7Y E2T5 4 F) T,
ZFDfBIZ SE (A5 ) — )L A5 )V) % FFA (G
HERRRGER), DGHFS (774 77U & J 4 F + ek
AT =) FELFEL T,

SR OIRE && L kD NL 255 0 2 E450
MFRER3IIRT, GEOIREEED» 1% F
THAEONL AL O 25328 CEHL R
N, ENL ISR 2 LHEHIVNES 2o THIN
LW/,

NLOEDLE A% x, TGO HD L E &%
y &4 5 &, TWHE DM IZIE y=2.1901x-121.41,
R’=0.9688 D5\ IED B AR & 17z, Sk
DIREEGEIIFAROIREEREICL s THROL
n, AEREOFERIERKETHL NLTH
D, NLOBIZTGIZL > THFROLEN TV S,

PL CIRRDBLZVDIIPC (7T AT 7F T =)

11 BEIVSZ

MANME (%) 0 25 5 75 10

NL (%) 89.8 953 964 969 974
PL 102 47 36 31 26
NL (%)
SE 59 20 42 23 23
TG 749 89.1 884 914 912
FFA 30 17 17 15 20
DG+FS 60 25 20 17 21
PL (%)
PEA 21 09 05 05 05
PS 02 0.1 0.1
PC 71 32 23 22 18

SM+LPC 09 04 07 04 05

NL: 148 &E, PL: fM4EE, SE: X7V —ILI XTI,
TG: )T ) t5 41 K, FFA: BeBfgisEE, DG: 7« ¥
Jt54 K, FS: 8 X570— )L, PEA: 7+ X 77 F
S—=NWVIR/ =TI, PS:p-t)>,PC:ip-a1) >,
SM: 274 >dAxY>, LPC: )Y -p-aU >

98
97
96
95
94
93
92
91
90
89

hEREE (%)

7 8 9 10 11 12 13 14 15 16 17
AROEESE (%)

3 FAMOEESEL2RFOEE THEEEY
HH3EE

a9 ) C,PEA (74 AT 7FIV—NVL¥y /) —
VT IV)HBFNICKREPS(TH+ AT 7FT—
LVt v) ESMHLPC (A7 4T XA) ¥+
VT F AT 7FI—=0al) )z hkhrolz,

N&E 27 Z A D5 AT A & fPkF o 258 faiiin
wERODLFIIN R D 5705, Ll LA
HOREEED 1%, FIEMNETH 4% DL
WBVETH L EHENT S,

%5, 887 7 A LBLEBROSHHIZ oo
RNV L Xy — )b =21 R THI L2/
OB Lotz KL, wmines%
{72 BITHE > THWED D SRS - 72881012
FTEEL T,
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12 BERFERMERL
HARIE (%) 0 25 5 75 10

14:0 (%) 24 32 33 32 39
16:0 189 190 17.0 157 173
1n7 35 44 44 45 52
18:0 57 54 49 47 47
1n9 233 228 209 199 20.0
2n6 109 93 83 80 75
3n3 07 07 08 08 07
4n3 07 08 10 12 13
20:0 1.0 13 1.7 21 22
2n6 05 03 02 03 02
4n6 09 08 08 09 09
5n3 36 46 56 67 68
22:1 09 13 19 25 24
5n3 13 16 20 23 22
6n3 174 152 158 167 145
Zn3 237 229 252 277 255
Zn6 123 104 93 92 86
2n3/Zn6 193 220 271 3.01 297

2n3HUFA 223 214 234 257 235
>n E3FNEL 28.0 289 269 257 28.1
SE/IEE 277 285 272 269 276

2-4. HERGERHERK

T A2 ICIBMBAR 2 7R ¥ MUmRINE 27
R BIHE> T n3 R 2, n6 RIRNIFR
WA AEINATEED S N7z it > T In3/En6
Wb BiamE st TEmd e, 75% T
EEERL, FRUEICZR L LR RoTz
(H4), n3HUFA b [T - 72,

T X AEOLERMNBRIET 7 F F Uk
(20:4n6) X EPA, DHA % ® n3HUFA T, 4§12
DHA 7"EE L EhTwb, R12 DEIFZ &I
B DRI TH Y, BHRITHFEL TVHET
3 7% v RAEIEZRAFTE 2 IX S IRIER O AL
WCIREEREZ R L TROMTE V. ZOREIC
LCRD2T7 T F FUEEO RIS AMBRINED
10% T F7Z2EMAICHEML Tw7z (K 5) 75,
n3HUFA (X 6) % DHA 3ZRNED7.5% T
EHAIICEEIN L T —E DAEIZE LT 7z,

3. B

PO, SROIRIIEALL, SAEOIREE
i X ENEIIR O MBS DR R, S, b AT
HEE O SR E L 5 ~ 7.5% AYEYI CTH 5

3.1

2.9

2.7

25

>n3/2n6

23

2.1

7 8 9 10 11 12 13 14 15 16 17
FAROEEEE (%)

4 FBBOIBEEE CARMFEED In3/5n6

9

8 y =0.4652x + 3.836
R?=0.99241

BHEEEE x20 1 4n6

o 2 4 6 8 10 12
ERINOFHRINE (%65 E])

5 FARNDEHMAMEELAROT I x KB
(20:4n6) EE
240
220 o}
200
180
160
140

y=16.176x+94.74

120 R?=0.9953

BRIEESE xn3HUFA

100

0 2 4 6 8 10 12
AR OEHRINE (%542

6 BRNDOLMFINE & 2840 n3HUFA £8

LHTL 720 L, ZOEMEGEAF RO/
BRI EEOENZ X o TEAEALT 5 fE
WA D 2 b b, FEf X B Tl 7 R A
[ 1T d 2 2 5 7R AR R T 2 TS
FEESBETH S,
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alB% -3

HRER -1, 2 Tk A~ 2 AR Az wsind
% LB RGE, Ro—#E, IRE2 7 X,

HBghotz, £, HAOKBRTHEL DD,
SR O BIBRINED 5 ~ 7.5% TR W E»E
LNBHEL G o7,

KRBT AIMAINER T X v Az &
WIMEE LR s, BRI, WK E47- 720
ZFOBEMICaEY T L, AREE
AR DM ZAT o 120 Z DFFRZ MG
SR CHEIE L 71RO FG M R A O K

ANOMBIMFNIRN R & 720

1. A&

B -1 OfIMRIME 0SB % 20 F F[H L
FCTCOHIOHFETHEL THE L7z, o TH
BHMIEZ2ASH2»S9HOHETOHT I A
Ml 5, HL, fRY A X ZBOREIHE-
TRELL7Z2DT, WAEMBEP ISR 3
1 L7z & DR — R & NRITTMRALK % 5347
L7228, B -1 R 2 DfE & R & Lt (32 -
726

REAOFAITH 1H & L72AS, 8 AICIEE
HEHR 7 225 720 BRI OFRIUE IS AARHEIE &
BH, s & CAEROGHHIC 102, &
BIROGHAIC6RE Lz 2A5SH2S5A
13 H F CEMERES 3o L, #hllkEs

BENRATHC & < FETE L 720 CHEHER £ 12 B2,

2, #HR
2-1. R

B IER & 2 WA % 5% N L 72 k¢
fF L 72 OB RS NE R CHE L7
MERDMOEE?Y X AWE <, s
Lo THO DICHREDUE SN, LA e
RORE, WREESEE EMICEEL T o/
DTETTRT I EIFHELZ VD, REE-1H
FRERL O RhEE & M2 S T w7z &Ik
%,

2-2, A{FAIE

BRNZEOREERAS IR T, MM I34
FEAR SR & < 70 BICHE > THEMEFHE RS AR &
LY, MEDMEDTHEL Y /NS WEIATFED 5
720 PUlBERDOEEILIZHET 6 ALBNE L 7
0, FICHMITREL B> Tz, ZOELICIE
HFEROKE SR DB KRELEELZRIZTLTY
720 MEDFFHRARE ILIZHRIIR N S 2o T W72
A5, ZTAUTINZRER D ZE DAL DL E ]
Crur= s 2 AT 2 LEIEL 25
HEBRL TS, PRI OINATZHITFE S
BHEFICHMEOFIRAELL AR E 2Dk »
AR SFEETIRALETH S Y,

DL £ (i 3 A SR D 3833 1 AE - TRGRIZ
WAL, WS, PEURERICIITE SR o Tk
72 (B7), HETWEEE LTI ANF—F, It
TIZII~DOIFE AR & T AV F = E L TN
HEANTLEIOTHA ), WD 6 Hi2

®13 AWEE

2A5H 3AIBH4RA4HAS5A13H

6A10H 7R15H 9A9H

J ¥ J % J _a

FE (g) 190 319 326 333
EXE (cm) 25.3 29.5 30.3 30.4
Jilabn)icd 1.17 1.24 1.17 1.19
BE2SRELE (%)
A £k 7.97 9.42 8.64 7.80
FF B 1.15 1.38 1.34 1.35
DL 1.85 1.78 1.49 1.11
Lt 0.12 0.11 0.16 0.14
it 0.08 0.16 0.58 2.04
GRg 0.57 0.58 0.79 1.35

587 441 487 442 544 466

36.8 337 348 345 353 352
1.18 1.15 1.16 1.08 1.24 1.07

10.3 9.68 823 11.7 6.13 175
1.13 1.68 1.03 1.55 1.59 1.24

0.50  0.75 023 0.12 ND ND
0.16  0.14 0.13  0.09 0.16  0.11
4.717 4.66 2.95

3.46 7.31 13.9
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2

18 ° o5 ; §+$
16 AR
. 14 o
E 2
x O
¥ o
S 0.6 °
04 -
0.2 0
0 - A
12B27H 2B15H 4H6H 5H26H 7H15H 9)51u3E| 10B23H
X7 DLFELLOERZE(L
R 14 RRADAFAE
Ed £
FE (g) 440 430
EBXE (cm) 33.1 332
EmE 121 1.18
[EasAEL (%)
g2 E 7.85 20.8
FFR& 200 1.09
DL ND ND
i 0.10  0.07
B 3.94
PRE 17.6
T HECRAEI G DR E o 7205, 7 A3 E

EDMEL T o Tz TIUTHEDE & ) Bk
%’&%?%i@ Wt T AR I I IR~ IR
PREIZEVAINLFEERELTNLDTH
59,

PENRARE LIS HED 25K & WG 0, A
L FFETH > 72,

AR E L ORI L2 B 8 IC/R T, 1
FAIHERGm o 6 4, 7 IR AKMEEZRL,
BB E A E/NS 5, JIRIGHIIE C—
FHNCREL Y INEL b 2 L3N - 72,

RUHTBE & BFRRR, TH, ZEFEBRSS O R E i3 M
MR R CRE L2 fEk0 M & R & v
13780 5 N7z Do 7278, DLAKE I MAnzsn
BIRCEE LA S PSR ED o 7, FIR
WZHEHERINT A 2 L2k o THRIRICER/R S
THRE ORI Z 720w 2 5,

R R\ A I L, i o ke Rt
THAT 5§ THIMERETEEL TR

BREEL (%)
w

SRERELL (%)
@

0 0
12A27H 4R6H 7RHA15H10RA23H 12R27H 4K6H 7A15H10RA23H

8 ATERRAELLDRERFEL

Bdyotrr7y) o7
Lfﬁwﬁmhﬁbt%%%§14uﬁ¢om
S, MEXBHEIN L Tz, Ayiasing R e
BHLAHEAD 9H 9 HICIEHk, BILTw
=0T, MEBBHLWT S, MERICKRAD
7 DI AR & SRR DR E I ATK & B o 72
IMHEZR IR CRE L2 ek f < b [F UIEm
Thot Y,

Kokfa, MBI DL 3R &30 5,
Al BE & FTFBEAA LI BBV AT D 5 72
5, REAOBERESDL WFIZ L o THFHR
HREHED/NED 272D TIELVENGTN L,
JHAR & RIRATIINBEEREAR S (v, JEH)
BHLHE L ES TWAELRDOTHMICIZVWA
WS, BRAETECETE LRI RRMA L) RE
125 ® 5 EFEIROEN G DN S WITREEDH 5 6
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AA XS Lonicera japonica Thunberg
(A1 HXS# Caprifoliaceae)

HROBNE, WSEE LTV S I0H,S
CEBL, BECEYNB, Bl EEET
CEEEABOLE LS IENDF B DY)
ERANFBCERBYET, CNBAAHRS
TF. AEMIEEA, BEEE hE LB
PEL, BEOWEES, DOEYEDH S
Ik CEBTBHROBUARTT, 5~7
BHE, 162 ELATHRE, BEHLET, T
RSO E LTEY, BERD S5 KOETS0
S5 4MIEAELTLAICRVEY, 1RIET
BUCERA A TOET, BAICE>THREDDSDLS TERIELAND 4 £ 5
SNTHERS L, BigsTIEW LS ICERBAET, B, EUSEETTH
BAlCBEBEY, —DORICHABE BEOTEERBICNTZC A5, 2B (+
RVA) ELENET, [RAHR5) DRI TROE) 0BT, &< 3EEOIC
ChZTHWEERS & MTEDNIET Elebid, HOEDODE Lh-TE,
WREOROY ELTAHRLWLONTWELD T, XA AXTEEDEH honeysuckle &
TEDBEERS T EHBNIFENLLIT, EDEHEEMDOTAAHRSDZ DR

BE1 RAMHRX5 (BFR)

BEE2 RAHMR5 (REWSHDBEEDIE) BEE3 RMHRXS (ABRLEERDESOfTE)

56 New Food Industry (New Food Indust.) 2017 Vol.59 No.6



BOEMDIEE NS DA TEERD T EHTT
DTV EBDODNE T, AIBEYDOZBIEEES
(EASRT) TABEDOKICEHFDVNTR
U, BRIEFETEDODNTVETH, RBICEILE
KBRVEY, BEiFBAETHEEL, KEETIES3
~7cmRE, ElFei KX TLEREIABATEER
T TVBDEVNDEHERTREZ (ZVFD) &£

KENET, REI ifiﬂ/’(ﬂ HmHERIHL
£9, FEKTIFRERICHEBINTOEITL,
FAAL L THEDOMRICEZ>TLE>TWVSZ
5TY., AEMIERE LTLERT, TrE FR4 RANA5 (EHAORENE)
RLUIEEDIEF>F o h (RIRE), ENUELZFZBRLIEEDIEZ Y FY (BX, Lonicerae FoI|um
Cum Caulis) E/EBEHE (CV KD RD) EVWET, FURIADY RO, R, hE
B 3%7&&0)/5%75&75 ICRRZR, MRERIE UG, EIRIERE, e, | UNTORREGEICHAEN,
ZU RIS 17 HNEHAERAICBNE TN TVE T, EOEPEIFEIHRVOTHREITZL,
HFAE RLBE) ICbETNET, COBKLBIEHRIERLD Y, BHA, BREBRCEBR, BEIC
HERWEEINTWVWEY, & LTE 71/ —IULEEWD chlorogenic acid, 1) K4 REZHEMR
D loganin, 7 ZR./ 4 F®D luteolin, lonicerin (luteolin-7-rhamnoglucoside) 2 > =2/, HRZ>
HEDNREEIN, FFUAH, ZVRIEEELLAEZHE LT, BEOEDREH#, bbb
nicALLN, PEENWVICLERICBERVLWESTY,

COOH H COOCH;
X
OH o]
! HO H
OH OH CH3z O-Glucose
chlorogenic acid loganin

R1
luteolin -H
lonicerin - glucose - rhamnose

1 S OEER

21

New Food Industry (New Food Indust.) 2017 Vol.59 No.6 57



® FYT—UiEE &
Naoko Ryde Nishioka

7 YX—U TIEFRDAR

SORET YR —0DHHFACKODBRBZEBTUEENEBNET,

HFAF, EREECRIIANSNCVDBERDARBIZEBVNERTY, FYY—ITHHSN
TREBODFBh. TIYN—O ANDREREDICERIBLESNDHODCEL, FalF, TIYV—ITEKX
ARC, ZORBEXE, BEAABU2KDITEZIENTEFRNTU & DD,

Bz, R—/{—=ICIF, HBFIVERTHENDRDIC, SushiRice (BBEFY + A=Y S5 AW/
AR T A A ADRDRBROVEDIADBERDT, BFRKDLDIR, ©E5H5EULEHFIIC
BUL7ZOX7% SushiRice CUCHRITLC D) HisebNTWLa L, #HZEFHIFIE, SUSHI EERES
FAUARSYPNSBRREZELIHDIFTET . K2 RUNNING SUSHI EWSBERZERDITDZ
CHEBDFERIND, TNEOETFUESADIET, BEREFULDIC, IIRTF—ANLKIEDTE
FZEFTOICULTWVET, Ez, BT DIBICIE, IITBRENDLDIC/NKy II(ICEDODTNSD
PBHFEADBHEDBOHDERT . INBIF, INVN—TYPEMEIEWNE D TIE, HBIZDRE]
DXRDICBICTDHRT, FACWLDIBXED, LWHICTYN—D([CRBLTVDHEVNDIEE

KUTWBEECTL & Do

TH .
— ﬁ L]
L] !

————
l-u-.._i_l_ —_—

_E ﬁ =

i
Pogr g O
ki 5,5_ Eﬁ EE

58 New Food Industry (New Food Indust.) 2017 Vol.59 No.6



T — U DIEYEF] Be) eV TRIEEE D HREEHR

TlrREABRBROOBFIADDHDDNENDE, T, BARCAUKRDICTYY—oTE Nigiri &
VWOSRBRICERDEDEFIN DD KT, b—EVPYIO, TEREFESCTID, DPHIE,
1A, PrOBRER>BIRDENTERE A Kz Maki EWVWDBATT, EEHFIAHEHD, HEHIICE
AU ZFO-IBEDLDBREREE (BEDRAITTEADIMAICEOINTZED) BHNIK
BHESPREZTEHDET, DOEESPHANES, T—EVEZTELIHOEIN, RFHOE
EPHATEDBEFHIROEDTFTEEA.

TYN—ODOHFAE, BEICHENDE, ROPEBROBREKREIZRNTIL, Z20RDDIS,
RPBLUSNDBMEZSE(CE DT, BLRHEAGHE CEERHEXRIETDESTHIADBANE
HOFERITo U—EYPOFPRAORZEROEEESEY, YIOICTFUTKRNETELTCR/\7Y—YF7ZE
DO OEEE, TEOTCASSZEEVZIURE—Y21UYTEE (RE5DI2E0DAHUAHY
ORI D) BEF, BERAKQT, 2IDTYY—IANTHENTVKRT, KzFUDRLEY
IxR=XDHLSHNTLED, XYT—PIOU—LF-—IMERASNEZDE, TESDFI,
BIEMENT, BEDEDTREBEEDICTILEYT—Y3YSNTHD, BEAD [HF3] O
B CRBICFEELURZ, [SUSHI CWLSHULLATIU—EWN2TEVLDHEUNEE e

TC, TYN—IADPICE, ¥—D—RESFCTH, FAFKEFE, CODABIBRHOEE
ho BEEE@IDBREID &, FaAFBWVIFENILY—TELOEERBENY, WD XA—IH1E
FOTC, TIYN—IANCESNDBMEULTOMUZEESUTVNDERD T, KZLEL Ry bRy
O DN 7ZE UIZEICEMNEIULD, BFDT7—ANI—F (BFLRODT7—F) BEERAET,
FADEFHHNRY b Ry ODEFHYZERVZ, CODBEBERBRIERSNEZIEHDDERI. 7
IN—ODBERNI 7 —ANI—RORY bRy IDEH (Bl CHRSEDTDRY by DD

New Food Industry (New Food Indust.) 2017 Vol.59 No.6 59



Frw—r@E $120 Frv—27 TEERIPAR

hERIELHHET 2HFE S A, Nihao Sushi&Wok

JVEZD) B, BADSPOCELEBORLTHDHFIICHRDNEZ, EVDDIFKEREEE
[CIRD7Z2HD T,

FADERBICEELHOEIN, T7I7DMEECULTVD/NSBREHELNE, FI—VE
AUCWDLEROAEERHFIVARSY, It TARDEFEIVA NS YRERL T, Kz, fthd
7IPDEIRZEHTLCVD I EEZL<HD, fIRE, FADLY hAZ21—0DPIC, NhFLE
BFBESHADOTCVED EBEFIICULERER), PEHBDOIAIHL—BEAXT1—(C—HICTATN
BIEEHBDERT, FTETYN—ITHBRBREFIFI—VIECWVZIK, Stick&Sushi T, Stick=
BHEEEHFIZEPOICRELTHD, SREFDS, BICZIDATHRDOTVWALVANSYT,
FYR—UVBENCERALTVET,

FTYR—VITRDIEARD DX, BOIES5D SUSHI Xt ZEBRIR T, BADHFIEHERLT
HBDDEEBLDEULNEIE Ao

60 New Food Industry (New Food Indust.) 2017 Vol.59 No.6



FUILOT1Y HBODIRN

—Discovery-Journey of of the Greek Wine —

FiZ BT (FUKAZAWA Tomoko)!
/A FEB (SAKAMOTO Shizuo)?

T RRRIH RS RSB A K — v BHERSeR AR B
2 FURR RS A K — ) B4l e

LIS

2016 £ 6 B 20 BICERR, 22 BICKRRT, IVA—TS54 X - FUY v BKIOEBFY >+
KEEBOHEICKY [FUIYPDAY IRX—DAVELZIF—2016] HBRESNTC, HDE
FIY Y HBIYRE— - FT - DAVOHSHEEDIVRARYT A /R - ZFSFRK, COBT
LEYTF—YavsnicoarviEBory 6@ (OBE020Y 1 BEs), ROV L5EE
OEST M BE, 7HEBICBIATL FUIYYDAVETSIVR, AR POBREMMEDD AV
DERICLDHREEGE, ETEBEDROAB CTH o7,

XUy T74r RXA2—74 >3+ —2016 ALRE>T4 /R FHSXHIK

FUYRICB3MBUEGDGDNTIT « BFRVA UHSHIBICHEET D, CDEES> 2014 FT
290 ANO RU W Rbe HRT17BEBLEB>TWVSD. KRIOAEBDAVDHEFH 1:2, EAE
BICBD 1 DEEDHEERDZO, EAIFEREEDPLTHo1Ch, BROD 1 Uiz E#EL
PROVAVERT, BROICERBSNTESLFI I vDAUICDOTBN TS,

1. FUDY 71 VDORIVEEE

DAVEERDBF YUY v {E%ES LTRIRBEDTHY, FUYrEHESHRTRL
E<H BV OEREFDED—DTHD. SHF UV vZRRESNDZDE, T ROFE, 2
TV DBRS, FR, BRXLTIOAVORLAIFENDILDIC, D1V OH502ABESHIL
EERBS B CETHD, DAV, XPRELEIBBEEL THESSKESX TS|E LF BN

New Food Industry (New Food Indust.) 2017 Vol.59 No.6 61



F x4 UFER DK™ — Discovery-Journey of of the Greek Wine —

TOIZe PRSVAVHIEDBEELN DAV SAR—
D&, BEICHBTIREOV LU ITICEZTIS [4
A/ 3R] EEINTCIREINBUILBREIZT, &1
FUIPICENWT, DAIVEREARSNIOKES
L CTHRYRONTOTIZ,

FUYPERICBTFEEOODRVWEREZFH DT R
DEPKZ<FETSN, BeOLWI FOBEYY bk
U—Z8IlHB. XNEFBEDT FORPTS LY
[CEBONICZEDRB0WT FOBRA B Y 3,000 FLA L
DERZFDEFREEELF>TUD,

COLICESRBEDEENBDF IV v DAY
THBY, O30 FBOBFY > vDOAUEREIC
FEEDRARE, EE5DEVD ELRBIBED
HIUBEDTONTEICDAVEEND, 58, R
DREMNMEZEDHFANEEDS> TEC, DAYV
EEBREAM, HE, /DON\D, RNICZKIKE
Z1TL), SETROBY / ONDODRRICERSN
T3,

2. ¥VIv740fffE

T EODORBARBICERUYDDDICODAVDEESEROSN, FEAKBSHT —RERFTIDE
FERICLLS, XDHBEFUI YDA VDEDETHD EVAD, NS T« T —ITHN
&, FUYPEET, RV RF—DEEEDH¥NZHINCBADSSVDELNEESNBVDOR
FUY P ANRIFEAEFU YDAV LUHERET, LHOBLKREBICERGTICD, MEMBICATTIEE
DOTHIHRBRELHZSNTORBNI LIRS, BRMBTIE, OV I IMECKIYD Y
DWMPEBRIBED CEIC>FB5T, TLAGBATO<BOICHD EVWABDIED D,

3. FUIY MV aHALEHFECRDI/HEEN
TRORMZEDTERIESN, ADICRE S ICRRZEHMIEL TOBEFETIERZIDNY F v —
NRIUSNTOB D, BRFOESBZROBHSIRREDSD VI, PREICEEE>TUVD, FiC
75T, TH/REABICE] EHBPL, MBHOZ—XERBICHIOTEB LRI DT -7
HEIBD. CNBSDAVIMBEEDRIEICHSHOND LOBEETORREFORICLICEEZCEIC
KO TELSNTWWSD . COLIHFBIFERD STES SICIFIREX T, D1 F U —TThHndicw,
BMERBHRDOOWEL TRNT<S, ¥XDRBRDA ) —TFEEDEEHTEDZETHBICHD
IR EDBNTEELO0, ZREDT FOEROLLTRNDERSN, FUBHREIDHETHE
BOICFERE DRI RERDOVWEEHBITCODFEE B >TOSD, Y R —Z8DT FOD
AITITE (D2 ¥, NORBD [PT70KUF] AN O—BFITHS,
FUYYDOAVEEBEIBATHY, 1/ XN=Y3VEEREMBRICKEHED, =5
CTA] CEOUDEBERDI7ANE—%BITCET, FUIYFDAYDREBBHO—DEL S
TL3. HILLERBREMD / DNDEBEROGBRREEBSLODICHETHRL, FU

62 New Food Industry (New Food Indust.) 2017 Vol.59 No.6



F1) v T4 XFERDNRN — Discovery-Journey of of the Greek Wine —

YrICRVYSEPINBZB I DA VEPIREL T, FICODAVEEBEL TUEEL TOLS, &1
FUY v ORZTERERDD A VEFIRICEZEKL TLD,

FUYPRFT ROOERBODFEETHY, COERKBIXENSH, MBOBRSNICHSTSREN
EBHOTWBe FUYPYARBEAELETOYFaI—Y3VTOAVEHREL, BHBEYEK
PHOTEPHEVDIBIFDORRAINDDA VR ATERC, FIY YDA VEEZBIEHRELTE
AMBER—T v FCLTELICOFY Y v N\OBRICHDODBTOAVZEETEHEEROON
TEIZ, ZDfcD, PREHIBHEHERODVAVERDPTIO—NIVE FL Y FDSEBEHENIC
B> TOWCHAERDNABE THSICH, 0FS, D TFI Y v DAY OERERITIVET HTE
BL&DELTLWSBEANTE>TLS,

FUY YDA VEHBEOEMED KO BHSTORFv—, ODPZRPHNICITSIER, XL
TEMDORBD DD, HBEDBMDORE, PPIVI—VEE, BELILRADDISDBRE
ODRHBEFI YDA UDFORHTDHD,

4. WBETNRZ X
41. F7O7-

HBVEDDT FHODRER, BRPFFEITELRBTEDY, [LORE] 2HA5TE
DTEBDVAVE, BENICXDBRAMICRNVIIRBDTDTHB. 21 HROBNIZD 1V
YDBYERKEZBLT, YOERD [EZTHLO] OTREB, HEDEIH] THEIE
ERTEARDENTNS,

New Food Industry (New Food Indust.) 2017 Vol.59 No.6 63



F) oy T4 YO — Discovery-Journey of of the Greek Wine —

[FOD—)] OB THR VT OSRODA D
BOB TS ESERERIBINTODD, Y—oT 1V
TEBEE FBICTOD—IICRELICDA V%24 ETSD £
T, TOD—IDRTVY % )uETDILET S cH, @
HRICERAFEEL T, IREBOLEFXDEEMSA LFTWD,

FUY P OREREEBESBOMPBESIRESST FZP, AEQOR, F5FP, bR+ v, N
ORRYVREEDPRBDYDAEETIRICKE DT OND, Tz, DA VEAEMEE S DOX
BT bNs.

DOFVUYvIES (RS5F, ¥V P, /1EOR)

@QPRFUI v EPYT AR

ONORRYR¥EEEA T ZTHES

OS]

OI—BOEL

64 New Food Industry (New Food Indust.) 2017 Vol.59 No.6



F1) v T4 XFERDNRN — Discovery-Journey of of the Greek Wine —

42. ¥V vdeEp
COMETHERRBEOY /T
J0, KBEHPEHD THRIRHD D
B, BMTHBLONNGB T LZ XX
5EMEEFT>TVD, < Es2
EBFA—OBER MIVTRRL TS
BTCMBICARBI D, Ly FTIU—
Y, bk, AU-T, TIgT S L4,
BEDPFYVYEDEMTEEDDS
FYUARBBIENTED, RLP
ICBEEROBUIMNDLDZ&EHS
D TdHDo
43. FRXY S v ET v T h
TyvHUP, T T47P&, TaH
TAT, PYT A HDT FOoFBH
PEFENTVD, CIHTETTR
ORBICHTBEREVANEILL T
oM THD. BEFEMT, 2
< THERBHIBOXRIERT FOE
PERT, OF 4 T REY TP T o
P/ Tohofch, NvoDoA4V &g
MEICESZESE, RERFENICE
E2HDTho1c, LHL, 1980 F
RIZBDEDAVEEDOERCEEDRDIRVIC, FHICBBRDT FOFIBEICEE, ¥N&ETIC
B SN TOICT FOoRESH, R0 B YvHIsRiICEBziasE, &7, Bl TAY
VIRZAUDE, PRV T AR ED, #Z25 200 ~ 700 X — M VD D& USRL Wbl A #IRL 1o,
LT, BEEBIBEITIREABIRIDCEICIYIDDRLY FORRERICEN >/, O&
DEIPVIVT 4D, IZOIPRBEFYS v DMDIBFAD SDEREBEOEH, 2 DBIFYV—EZA
Y T3SY, YRJURR, YS—PINIVR - V-EZAVRBREBERREA R, =DBFY LS
F, XOOOV RS SEOSICENONICEREZEFTSED 0D FUY R TH 1. B!
RPEBZ3F7TIO—FARBOETHASHLED ZEICKY, FUIYYDAUHADIVO—VTRETD
BRREG o1,
PYTANEPTRECODBDEESCTY P CEESOEICHTIERLS, FIYrOEBWTHS
PTRIMIBITEDZEHDBEFY YDA VICE>TERBROSOMIE THD, P TRIED1VER
SIOPOMTELDRITHICCTHEL TWOWD, £oEH, PTROEBBMEMDT FoFiSH
[CEDTIEFBBBEDRIETT > TOWD, BERLBIE, BAMENETICDONT, 7 FOBOMI/IRENL,
SEMEOED SIBIHNE<B>TOWEHLETHD,

4.4, NXOKRZJA¥BEAFZTHE
BOAYDPRSYAYVDOREMUICHDOHANORERY R¥EDDOICHEIRIVYTAZPT, B
DAYVOAEEICROSNBEIFVFYHIRERIDI D)4 LADOFPRSVA YV THD, EXIT74 L0

New Food Industry (New Food Indust.) 2017 Vol.59 No.6 65



F) oy T4 YO — Discovery-Journey of of the Greek Wine —

\
=

1'_"

o,

FEVORORE, FMSEIRTIVAKITENTOD, PIVI—VERITPERENMEITEAL
126% % BAD ZEFBVICEMDDOET, BOPHATFr—IVITHURBHD, ROEKEEGKH
NZVRELKBBSND DAV THBD XVT 4 ZFPIFEF 050 X— b EBABBIRT, [UE
FREMESE, BEFEL <8<, RIIRLEIBDPREEEIEN. CORRIIZEZENL T
F—HZvoODOT FOBOEIEHMEMNL TWO5,

YUY FROBROHOELICHEBEITDRATPIE, FUYr TRADSEBRRE CESL ICIRD 1
VDOTPRSIAERR D> TND. 1460 &, BRERXFPHPFAR-TAIVFAR (FYU Y LEBETIER
SXIVFAR] OB) ERENTOICIEANBERICTFAIVFT « &R DT BNICRSBES R
AXAP2EICHESNTUOD, RAPE, BREFODRDA Y THEIHN PRSI AVOFRTIEED
RATDRIAERFT TS, BHSELS, LY RON—VDRBLI-TYTEM THD. AHDDHD
RT4(F, BREORRLICHY ZV EBEGOFHS ICL> TRIOSNTOS. FRICRAPICEM
DERBFLDY, A—OBR_KNTRTICINEERK Yy BTRET D PDORIAZZHTOBDTRIAVE
HBdo

FRAT DEIREEEG P BEUTIEE AEESEMEAE DT >ICEDTHD D, BREBHIE
VDI THD . RIGBYH T, EFREEBPOTBDEAKETN. FICRXAPDHFEGE
DOTEMRT, 2HLBTIEAELIES(E 250 ~ 850 X— U EREE THD, THOFANGE
ROBAIRTBDRIRY EEX DN, ROBEEH SINEF TLEBICHIc > THFEETITONS,

ROOXT7Z - A7 - NESREFUY P THERLBEADM Y THd, ¥TOXTZE [RBOAE
&l #RBRL, COJIFHAEDOH TR TEMS, BUEBHBUBER> TS,

AFA P EEERTHERIRBBIEORS THD, ¥LTr 2770 P8D0ORZIET DI T
—DEODA VDRI AV %TF D, ORSEUVEVDXDRBRII—T 4 — EFBLBBKRE T
O3 H5, BE, IRZVAHKEZTRICSTRBELBDMVHIMELND ., HOEBZRBICF v
IhBdY, LEVYNFIVOBYEEBHICRINAY—RBUBHIRABNL T3,

66 New Food Industry (New Food Indust.) 2017 Vol.59 No.6



F1) v T A YER DK~ — Discovery-Journey of of the Greek Wine —

45. 7L 458
HUABERFF) Y vy TRERICHIRE
KEOWETT FORBOBRINORVEE
BRETHD. VL ABRULLHAZOICDS
WSIRDMEE D RO, T FOBIEFZ U H
HER<ERZH<IOItREORBICH
Do FUYYDT FOBDI 16% B EFT1E
L, *OBBIRLZODEIZH AV
B, NZFPE, LYL/BYLTIVVER
EH<lo TEOXBAEREEBIRBET,
< DBPICIIRELZDEERD R,
OUAEBIZE 7T DDOPRZIFAP U HD, POEBEOHEDASOUF DI DDPRNZIF
Vi, FODOAVEHODA VDR DORR, FOORDAVDHFEESETDPIVN\RRE, FOD
BOAYVERDAVDNESND, RADPNZIVAY, XFHBIZTHS,

L B =

46. I—-TBNDE%

BAUONBOVEEDELN DD IT—8BICF, 2<ORSDTOD—)U, BEODREYDT>VD
RBAINWD DD, CDPTEHCHEUISODOLY Y R —Z82E0bNTWD, ¥V U —
ZEDERRBEFPIINT 4O, BETERAAL TERLDDFOBDAIUHNESND, FlET,
HHOVSEEOR, ¥ RS RROBEFLBYEROIRSIAKEFT > TWVOD. A—0RBTRAL TOV
204V EL>HYELICBRERYURKIEMICED, YV ) —ZE8D7T0D—IF, ﬁ%?
FIZ—DRHEDT, BORNUDANTSEI—FBICL>TERNTOENTOWD, TEEBS, A
WIREBBTTETHY, BHEADFERDSNE ), ﬁ&ﬂ¢@%mﬁ?ﬁ%¢ﬁ@8waqu,
FEDE [XIVTIP] EHENBRORIMFR CTDD. BN ORETDIRIEIEDE, 7 FD
[CRBEBEARETD, BINEZEE, 7 ROORARTEDMORBENSRETDI-—2
BIDVRTLADDEDENDIETHD, COIIVRTALAICKIY—EFEEHI—0OV/N\EESZTH
DRFPISLY (D40FE2) OFEEAZSFILIEHNBV, TRORFPISLIYNMGRETDICH
[CIEHIBICEAR<<ELE 5% OMEBEHIVEBTHD D, YV ) —ZEDTIEDKLFE 0% THhd
foth, TRORPISLIYPORBVIZHTRLS, TRORFISLVICRERTERNDBODTHD
Do

YERE, VA/RETREIYRAY FEHAOREBODDAVHIESNTND, YERETHRIES
NTOBDEFIYRAY - TSV, SBRERIEDAVH D, KBFLSNICT FOE2BOCEHOD
VETEESNTHRYI—0OvNTRERERSOEODIVICKA BN TV,

UL/ RERGFI—7BIEBTOAVEENTOND 2EBICKELBET, YRAVvE-*T -
UL/ RFBODAVDOETOESEHEICEL TOWBD PRIV AV THD,

ORXRBERFTHIVRBEDREKETRET, RERBOIEBICFr—IV I TRAPTO
BEOEDRN=OUVITDAVHEEELTHY, ORROPRSIYAVICEEFNTOD, /NOR
BEFFO/STREBEOPRICMUBLERFTY Y v MEHASODA VEEMODOEDEODONTS
YU, NOREWINDB PRSIV A VD HDD,

New Food Industry (New Food Indust.) 2017 Vol.59 No.6 67



F1) v I A PEEFDR — Discovery-Journey of of the Greek Wine —

Eh)IC

[F)Y v TlERKRDUICDAVAREG] EBOT 1999 EICIFLHTFY Vv AEHNIZ, £
VYBROCRBE T TREBF FEVRICHBIEIMRO—I - AT - TO07 v I3V THBE
L, FUYPHRBAZEETOCIESICODTH 2o MHTHOFY Y v(E, BOBELEABZT
FOFIEBEOVBZIELD, INTHETELHEEN T 1. 1Y, F—X, HBE [RE
ERENLB] EVWDNBPESITEDERBY THREPICH ZHRL 12, SBEEXEDA DR —/N—

TREBEODAVENIVOHLBRY FARRVICEATEBUSFEULBY, 1Uw RJL2~300

A TH oo, TNARICTZL Yy aTELLD T,

XD%, 130EFEKRZROME - BEZSHOTCOAFHY—E5HBLIC. SODEIF—T,
UEFHNIZTF RSV T A DDA F ) —THRBLICFY Yy OEFHNERBOEREHYETEIE
LD o7,

BES, RS RV RELT, 2HMICRFVICRBAY —EZAY - T35V, IN)b=x - V—
EZAY, 35—, YY) RRICBABA TO<BERNRE > TWVSD, YA F—REHSAY v—
REBICEVWDEBDLOICH, REEKEICRNVIC¥DL LS TIEOREBH SEESND D
AV EDDVAVICO>ICUDRBASHE S, BREL THEL TESOT0,

FUYPDAVICBELT, CORTETSODLD ITHRRVICHNBH T EHOBNICI EFERFL
OBRUTHY, S8, T ROEEBH OO VERSEPIRE T, T, D17 VRGBEHN OEEEF T,
HRODAVHBICED > TOLS T EAIFITS

5| FSCHER
[¥USv74> RO Enterprice Greece

W A
I>%—754X X1+ Enterprise Greece INVEST & TRADE

RAZ—FT T4 ALAZLT 4/ X+ THFF X Maste of Wine, Konstantinos LAZARAKIS

BRHX Y v AERZABBN 25 - BEFBBR 74242 - 70 MWUXZ
Counsellor, Head of Economic and Commercial Section, Embassy of Greece in Japan Dionyssios PROTOPAPAS

BRXY) v KEFEEREEE WA 2>XE2>71 /X 15

Economic and Commercial Section, Embassy of Greece in Japan Konstantinos-Makoto SUWAMOTO
KATOGI & STROFILIA ¥ 3> « /N1 5% %) X John BAIRAKTARIS
BARXU S vis EBBR JIlE 18 Secretary general, Japan Greece Society Shuji KAWAKAMI

BREAXZI RN —YRZR2ME 28 RASEESE Professor, Faculty of sport Sciences & Graduate School of
Sport Sciences, Waseda University Shizuo SAKAMOTO

Corresponding author : &Z ¥ (Tomoko FUKAZAWA)
BRBAAFEAR—IYMEMRE L 2 — BEMREE (RAESHREE)

AR - BEAER BAVLUIBRBEVLUI

Adjunct Researcher, Waseda Institute for Sport Sciences (Prof. SAKAMOTO Lab.)
Cuisine and cuisine culture specialist, Sommelier in Japan Sommelier Association

68 New Food Industry (New Food Indust.) 2017 Vol.59 No.6



BRI 2=5—-Y a3 ViEhDEEH (4)
— [PEHE] CR5SN3BREPEICHIT SEFOHEE

Importance of international communication capability (4)
—difference in the palatability of Chinese cuisine between Japan- and China—
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Abstract
Chinese cuisine from China has been arranged according to the taste of the Japanese,
and has made quite different "Chinese cuisine". By importing abundant natural resources
and food stuffs from China and combining them with traditional Japanese cuisines, we
can create a healthy and tasty menu.
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Introduction (Hiroshi Sakagami)
(I) Momentum of China

China has set up two goals: 2021 "Chinese Communist Party 100 years" and 2049 "One hundred years of
the foundation of the People's Republic of China", aiming at the realization of "Reconstruction of great Chinese
people" V. "One step” is an economic zone concept proposed by China. China is exploring the regional economy
of the land (One area) and sea (One way) route from China to Europe. Japan should learn the know-how from
China about the group ownership of land, the competition among local governments, the mixed ownership system
of companies, the Chinese innovation, and how to approach the uncertainty”. Chinese President Xi Jinping has
confirmed his status of "core" in line with Mao Zedong and Deng Xiaoping at the 18th Central Committee Sixth
General Assembly (All-Chinese Medium). He is paving a way for establishing an equal status with the United
States in the summit with the next president Trump”.

China's newly introduced wind power capacity reached 30.5 million kilowatts in 2015, getting the 1st
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share position in the world (occupying 48.4% of the world). China provides maintenance services towards
approximately 17,000 wind turbines in more than 500 wind farms around the world ¥. Hong Kong Nicaragua
Canal Development Investment is procuring huge total construction cost as high as $ 50 billion (6 trillion yen)
(about 5 times GDP of Nicaragua) and will achieve the construction of Nicaragua canal in 2019. During 100 years
after the construction of canal, China can freely transport supplies and weapons to the Atlantic Ocean without
being known to the United State>. The world's largest 500 meter spherical radio telescope (fully encompassing
aperture radio telescope) will be constructed in the southern part of Guizhou Province, the southwest China
in 2016 ®. China is increasing the military power in the outer space and launching 142 satellites for the report
collection, navigation support, communication and weather observation” o

In China, rain is few except for the southern part of the Yangtze River, and the resultant dry lands have
prevented the expansion of the farmland. Therefore, Chinese seed companies are developing genetically
modified seed corn and wheat seeds . Supercomputer developed by the National Parallel Computer Engineering
Laboratory Center in China can do the floating point calculation approximately 9.3 Kyo times (Kyo= 1016 times)
per second. Its computing speed is about 5 times that of American Titan in third place, about 9 times that of "Kyo"
developed by RIKEN and Fujitsu of Japan”.

Oppo and Vivo, China's emerging forces, have doubled the number of shipments of smartphones using high-

end (top class) semiconductors '*.

In China, mobile payment using a smartphone application is spreading.The
customers should first charge (deposit) Renminbi to the account that they have previously set up in Appli from
their bank account, and then they ask the clerks to read the QR code displayed on the smartphone screen, the
fee is paid. The ability of the Chinese government to develop this mobile payment into a world-class settlement

platform is being watched '

(ll) About the dietary life that supports developing China
How will the eating habit that supports the progress of China change? Do Chinese people have different
palatability of daily food from Japanese? What is the future direction of food industry in both of country?

Li Xiao

The "Eight Regional Cuisines" of China include Anhui, Cantonese, Fujian, Hunan, Jiangsu, Shandong,
Sichuan, and Zhejiang cuisines. In China, the most popular cuisine is Sichuan cuisine. In Japan, Mapodoufu,
Dandanmian, and Huoguo are well known dishes from Sichuan cuisine. The main feature of Sichuan cuisine is
the combined taste of Ma (peppercorn) and La (Sichuan pepper). Sichuan cuisine uses many spices including hot
pepper, Sichuan peppercorn, star anise, caoguo and baikou (some of those spices are known as the herbs used
in Traditional Chinese Medicine). I did not like spicy food when I was a young girl. One day I went to a newly
opened Sichuan Hot Pot restaurant because I was curious. I saw there are many boxes of tissue on the table.
I felt a little bit strange about that. But when I ate the food I knew how necessary the tissue was. The Hot Pot
had a very delicious smell and red color. The very first taste burned my lips and tongue. I had to wipe away my
tears and blow my runny nose all the time while eating. I eventually used a whole box of tissue. However, after
eating I felt very exhilarated. Since then I became a big fan of Sichuan food. By the way, almost all people from
Sichuan prefecture are good at cooking, especially men. In the cities Chendu and Chongqing in Sichuan, almost
all restaurants can serve delicious Dandanmian and Suanlafen, no matter how small and simple they are.

There is an old proverb in China which says "When in Rome do as the Romans do". It means that when you
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g0 to a new place, do what the local people do. Sichuan cuisine is the same. Outside of China, Sichuan cuisine
always combines the local style and culture. In Japan, Sichuan cuisine is less spicy and a little sweeter than the
original in China. Because Japanese do not like star anise and some other spices, the chefs reduce the spices and
put more sugar in to the food. Although this is better for the stomach, for Chinese people who like hot and spicy
food, Japanese Sichuan cuisine is not as tasty as the Chinese one. Also in Japanese Chinese restaurants, they use
the red pepper markers to rate how spicy the food is. So customers can choose the food they like. Instead of using

a big plate to contain one dish for everyone, they like to use small plates for each person.

Qiujuan Dai

Heralded by the expression of this era, "there is no pleasure without spicy tastes," spicy dishes are becoming
indispensable for Chinese dining tables. China is a major producer of red peppers. The area under cultivation,
production, and consumption of red peppers in China is the largest in the world. A survey of preferences revealed
that, among the five tastes (sour, sweet, bitter, salty and spicy), spicy has been the most preferred taste in China
for three consecutive years. Regional dishes seasoned with spicy tastes, such as Sichuan and Hunan cuisines,
are popular, and Korean cuisine—known for its spiciness—is the most popular foreign food in China. Further
evidence for this spicy-tastes boom in China is that fast food restaurants such as Kentucky Fried Chicken and
McDonald's are selling spicy hamburgers.

Prof Lion Yong (Department of History, Southwest University, China) analysed regional eating habits and
created a map revealing the popularity of spicy tastes among the Chinese (Figure 1). As Figure 1 indicates, areas
favoring 1) heavy spicy tastes include Sichuan, Hunan, Hubei, Guizhou and Yunnan Provinces; 2) moderate spicy
tastes include Beijing, Shandong, Shanxi, Shaanxi, Gansu, Qinghai, Sinkiang; and 3) light spicy tastes include
Shanghai, Jiangsu, Zhejiang, Fujian and Guangdong. As the figure reveals, people across almost all of China,

except for certain parts of northern and southern China, exhibit a preferences for spicy tastes.

1 Red peppers in China

Red peppers used for decoration: Red peppers were transported to China from America via the Malacca
Strait and south eastern China 400 years ago, but initially tended to be used for decoration and not consumption.
During the late Ming dynasty, China and Jiangnan were the region's richest areas and the residents valued
freshness, originality, and sweetness over spiciness in ingredients.

Between the end of the Ming and start of the Qing dynasty, people in Guizhou first tried spicy tastes: Red
peppers transformed from decorative plants to indispensable seasonings in Guizhou, Hubei, Hunan, Yunnan and
Sichuan. The spread of ingredients and tastes is tied to human migration induced by political, economic and social
changes. Between the end of the Ming and beginning of the Qing dynasty, natural disasters and warfare swept
China. People abandoned cities for the countryside, where food was scarce, and red peppers became foodstufts.

The Chinese first started to eat red peppers in mountainous Guizhou Province, in the southwest of the country.
Salt was expensive and, as such, often unavailable ; red peppers became a salt substitute as well as a seasoning
for bitter and rotten vegetables. Moreover, red peppers offer a warming effect that can help people endure long
and cold nights. At that time, however, red peppers were not mainstream Chinese cuisine, which valued original
flavors and ingredients. Indeed, the consumption was a symbol of poverty. Theories hold that spicy foods are
popular in southwestern China because of its humid climate, but socio-cultural factors should not be ignored in

understanding and explaining demand.
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Proliferation of hot foods : Between the Qing Dynasty and establishment of the People's Nation, red
peppers enjoyed only limited favour as a seasoning. Reform-driven migration and opening up of the nation
encouraged development of spicy foods. The population of Beijing totalled 21.5 million people in 2015,
including 8.2 million refugees. Like other major cities (such as Shanghai, Guangzhou and Shenzhen) ,Beijing
has seen its population climb over time as China's predominantly rural population felt pulled to migrate to urban
areas, establishing new trends in cuisine in the process. Since the mid-1990s, for example, hot and sour fish, hot
and spicy fish, hot hemp pots, and Sichuan fire pots have become popular in Beijing. In short, in the 1990s spicy
foods were firmly established on the mainstream culinary stage in China following a build-up and expantion in

popularity in earlier parts of the century.

2 Why the Chinese have spicy dishes

Nutrition: The nutritional merits of red peppers include vitamins A, C, E and K, as well as carotene, folic acid,
iron, calcium and vegetable fibre. Eating red peppers has been associated with improvements in blood circulation
and they have been lauded for their roles in beauty, dieting and alleviating colds and pains.

Appetite stimulation: Red pepper promote secretion of digestive juices and restores appetite. For this reason,
seasonings such as red pepper miso are common on Chinese table.

Stress relief: Unlike the other four tastes, spicy tastes occasion physical sensations akin to pain. They prompt
secretion of pleasurable endorphins and the subsequent relief of stress. Also, red is a cheery color, according to
psychologists, and Sichuan cuisine, with its red seasonings and shiny oils, is considered to relieve depression.
Revitalised sense of taste: The sense of taste is thought to be altered by the pressures of work and life and restored
by spicy flavors.

Training chefs who can cook spicy foods: Long training is required to become a premier chef, but in
China the education and social standing of chefs is relatively limited. Because chefs need skills and creativity
to cook delicious traditional dishes, doing so is difficult for those who are poorly trained. Use of red peppers and
oils that yield spicy tastes and numbness can help lesser-skilled chefs cook tasty dishes—which may explain the
large number of chefs who cook Sichuan cuisine.

There are hundreds of varieties of edible red peppers in the world. Their use depends on people's experience
and tastes. Red peppers can bring out the delicacy in foodstuffs and enhance unaccomplished gastronomy.
However spicy tastes are complex and cannot be easily described. They enliven dishes by combining salty, sour,

sweet, and bitter tastes. Red peppers enrich Chinese meals and are indispensable in Chinese daily life (Figure 2).

Ryusuke Oishi
(I) The history of red peppers in Chinese cuisine

Chinese cuisine is known as one of the world's three biggest cuisines'”. There are eight regional dishes in
Chinese cuisine. Sichuan is one of Chinese cuisine's representative dishes '?. Sichuan food is characterized by its
spicy taste called "mala." Mala expresses a fusion of two tastes; one is spicy, and the other induces a feeling of
numbness .
According to history, large amounts of red peppers began to be used in Sichuan cuisine at the end of the

13)

Ming Dynasty (17th Century) ~. Many people are under the impression that red peppers have been used since
antiquity; however, they originated in Latin America, and Columbus introduced them into Europe in 1493 '¥.

Initially, the Europeans were cautious about the spiciness of red peppers and, much like the case of tomatoes and
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potatoes, red peppers did not easily spread across Europe '

. Nowadays, the consumption of potatoes is to such an
extent that it is considered central to Germany's national cuisine; however, their popularization in the country did
not start until the middle of the 19th century '*.

Even though Chinese cuisine exhibits regional differences, a uniting feature across Japanese cuisines is their
lack of spicy taste.

In Chinese cuisine, cooking methods using high temperature oil and strong fire are popular, and red peppers
are frequently used for scenting this oil. By contrast, Japanese cuisine does not use strong fire or spices (i.e., red
peppers and Japanese peppers) as heavily as Chinese cuisine does. In addition, Japanese cuisine promulgates
ingredients that invoke sweet and salty tastes, rather than spicy. The history of red peppers in China is relatively
short-standing, and there is no mention of them in Chinese literature until after the 16th century . They have
been mentioned in Chinese cookbooks only since the 19th Century . Therefore, it appears that before then
Sichuan cuisine was not very spicy '~. Since China is a vast country, there are considerable regional differences
in cuisines vis-a-vis the use of red peppers. Even though there are exceptions, it seems that modern Chinese
revolutionaries like spicy tastes'”. For example, Deng Xiaoping and Mao Zedong, born in the Sichuan and

14)

Hunan provinces, respectively, seemed to like the taste of red peppers . On the other hand, Sun Yat-sen from

Guangdong Province, Chiang Kai-shek from Zhejiang Province, and Lee Teng Hui from Hakka did not seem to

particularly like it ¥

(Il) Chinese and Japanese cuisine in the wider world

Restaurants serving Chinese food can be found in many places around the world. This has been associated
with, and is indicative of, China's increasing "outward orientation" '”. Despite its large population, Chinese
citizens exhibit positive migration tendencies, and Chinese communities are formed in various destination
countries '?.

There are so-called "Chinatowns" in many cities of the world, and I had several chances to experience Chinese
cuisine while studying abroad.

In particular, while studying in the UK, I often went to eat in the Chinatown in London where many Chinese
restaurants stand side by side. Aside from the food service provision function, it simultaneously exists as a tourist
attraction. However, as I have mentioned, the characteristics of Chinese cuisine are spatially heterogeneous, and
in the case of London's Chinatown, there were many restaurants offering cuisine derived from Hong Kong. This
is likely due to the political history the countries share, the UK having ruled Hong Kong until 1997.

In terms of Japan food, even though there are restaurants serving Japanese food across the world, it can
be relatively expensive, particularly for students, which reduces its appeal and accessibility relative to other
dining options. Indeed, reasonably priced Japanese cuisine is often managed by Korean or Chinese people. |
personally think such "Japanese" cuisines are very different from the original. This is a personal opinion based
on my own experience. Representative menus of Japanese restaurants abroad offer sushi and tempura. In Japan,
tuna is fairly commonly material used in sushi, whereas tuna is only served in very high-class, elite Japanese
restaurants abroad. The most popular sushi material abroad is salmon and not tuna. In addition, creative sushi
such as California rolls is recognized as Japanese cuisine abroad and is indeed popular. From my perspective as a
Japanese person, I find most Japanese food provided abroad is derived from the original cuisine rather than being
representative of that cuisine. By contrast, Chinese dishes offered and served abroad better resemble the original

dishes that originate from that country; in other words they are more authentic. Nevertheless, Chinese food
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served in Japan does not perfectly match that served in China. Indeed, many Chinese dishes served abroad are
adjusted in some way to accommodate tastes prevailing in different countries. Moreover, Chinese cuisine abroad
is likely to use local ingredients produced in the host country. During my study period in London, I had various
classmates from Hong Kong. In their opinion, restaurants serving food of quality similar to that available in Hong
Kong were hardly to be found in London. When entering overseas, any new cuisine has to make some changes
to gain acceptance among the consumers while trying to protecting the original nature of and culture inherent
to that cuisine. Refusing to make these changes, perhaps by placing particular importance on the culture and
tradition of food, can reduce demand abroad. The corollary is that high responsiveness to foreign tastes can mean
disregarding culture and tradition, leading to degraded Japanese and Chinese style dishes, rather than authentic

alternatives.

(llN) Import and export of red peppers

Next, we discuss trends in the Japanese people's consumption of red peppers—specifically, the quantity and
price dynamics of Japan's trade in red peppers (a notable ingredient in Chinese cuisine, especially Sichuan
dishes). In recent years, Japanese tastes have diversified, and international cuisine is common in large Japanese
cities. In particular, younger Japanese people exhibit positive preferences for strongly spiced dishes, and spicy
flavors have now penetrated Japanese dining. For example, Korean kimchi is the most popular pickled dish in
Japan'.

In terms of quantity and price, Japan's import of red peppers from China dominated imports from all other
countries between 2012 and 2016 (Table 1) '”. This may be attributed to China's population and land area,
which give it extensive capacity to produce red peppers. As shown in Table 1, Latin American countries (where
red peppers originated), such as Mexico and Chile, produce red peppers, and Spain is Japan's second-largest
source of imported red peppers. Moreover, red peppers are prominent in South Korean cuisine. Japan grows and
exports red peppers as well. Figure 3 shows the quantity and value of production of Japanese red peppers (A)

19)

'®: however, their export to China (B) ' ranks far below the import of red peppers from China (Table 1). Ergo,
Japanese consumption of red peppers is unsustainable without Chinese imports.

Licorice is a major component of Kampo medicines and is used to alleviate pain, allergies, and inflammation.
Approximately 90% of the licorice consumed in Japan is imported from China *”. For this and other reasons,

China is considered to be a treasure house of natural resources.

Tatsushi Kanzaki
Food safety in Japan and China

Chinese dishes regarded as classics in Japan include ramen—the national food of Japan—dumplings, mapo
tofu, chinjaoro-su, spring rolls, and almond jelly. Although Chinese dishes in Japan differ from those served in
China, Chinese food has penetrated Japanese food culture. Japan is China's largest market for exported food and
Japanese supermarkets stock many Chinese vegetables.

However, some Japanese reject Chinese foods largely for reasons of safety, owing to occurrences such as the
poisoned dumplings incidents in 2007 and 2008. This brought about diplomatic tensions between Japan and
China and instilled distrust among the public for Chinese vegetables and foods; further, the image of China more
generally was sullied. Criminal acts by former employees of Tianyang Food Products were reported by Japanese

media, creating rumors that all Chinese foods are to be looked at suspicion. The Chinese authorities never directly
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apologiszed for the incident.

Since antiquity, right from when historical records proclaimed, "eating food is to be in heaven," , food culture
has been important in China. More recently, however, the record proclaims that "safety should be a priority
for food." As China's economy grows and living standards rise, concerns for food safety have increased. Both
wealthy and middle-class Chinese people want organic foods and food without artificial colors and preservatives.
President Xi Jinping often speaks of "ensuring the safety of people's dining table."

China's government takes food safety seriously and strengthend relevant legislation in this domain. China
enacted the Food Sanitation Law in 2009 and, after several revisions, announced a replacement law in 2016.
Section 123 therein specifies restricted or prohibited pesticides and indicates the dangers of residual agricultural
chemicals and food additives. The Chinese populace has become educated about the harm of agricultural
chemicals and additives, and the internet disseminates such information.

Organic vegetables are expensive; therefore, their consumption is concentrated among those people who are
relatively affluent. Consequently, the division of the responsibility of food safety, based on the wealth in different
areas, is the need of the hour. Although major cities such as Beijing, Shanghai and Wuhan host farmers’ markets,
such markets have not spread nationwide. Nonetheless, increasing numbers of farmers grow organic vegetables,
mainly around large cities. Agriculture, rural issues, and the welfare of farmers remain national concerns; over the
long term, these very factors may raise the quality of agricultural produce and the incomes of Chinese farmers,
thus revitalizing Chinese agriculture.

Despite concerns about the quality of imported Chinese foods, the safety of Japanese food is also open to

" "SIOW

question. Terms such as “local production,” "organic vegetables," "farmer's market," "vegetarian foods,
food," and "macrobiotic" have become commonplace as Japan promotes national health and fitness. However,
organic foods are sold only by specialty shops and select supermarkets; moreover, they are expensive and
luxurious, and consumers of such foods are dismissed as "health geeks."

Of concern is the use of pesticide per acre of arable land in Japan, now the third highest in the world.
Carcinogens such as nitrates, trans-fatty acids, and neo-nicotinoid pesticides are not regulated, even after the
mass death of bees attracted widespread attention. Japanese organic farming practices lag behind those in the
European Union and the US. The appearance of freshness in the vegetables that are displayed in supermarkets
can unfortunately belie the backstory in terms of their safety for human consumption. Japanese consumers have,
paradoxically, become oversensitive to food safety while sensing little danger from pesticides and additives.

"You are what you eat," declares a song by Yano Akiko. To enjoy a healthy life, consumers must raise their
awareness until "foods become part of your body and spirit." Systems relating to food safety have progressed
rapidly in China; however, in reality sellers have not kept pace with these changing systems. Although Japan
has been slow in terms of system change, consumers generally relatively aware about food safety-and food
companies promote it, at least ostensibly. As food globalizes concomitant with regional and national economies,
Japan and China should promote bilateral and multilateral cooperation efforts that accommodate differences in
national circumstances. Moreover, it will be necessary to take political measures to mitigate against food safety

both at home and abroad.

Conclusion (Hiroshi Sakagami)
Chinese cuisine handed down from China has been arranged and completely changed into the taste of the

Japanese,becoming "Chinese cuisine" in Japan. For that reason, Chinese regard them as a kind of Japanese
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cuisine, but not that of China,when they visit Japan. For example, Annin tofu has become a standard as "Chinese
desert" for Japanese, but many Chinese students experience it for the first time only when they visit Japan.
Therefore,"Chinese food" in Japan and China fundamentally are totally different .

We should consider the possibility that different eating habit between Japan and China may lead to the different
palatability against Chinese cuisine. Capsaicin, a bitterness substance contained in red pepper, binds to the
receptor known as transient receptor potential vanilloid-1 (TRPV-1) and induces pain and pungency *. Daily
intake of capsaicin may have induced tolerance mechanisms against bitter substances.

It is not until the Chinese came to Japan to know the merit of
Japan. The number of Chinese and repeaters who know Japan is
steadily increasing *”. In order to deal with coming elderly society
and talent shortage problems, it is important to secure the talented
personnel, improvethe working environment > and introduce the
huge capital from China *."Communication", along with "exercise"
and "intellectual activity", is important for improving the quality of
life*”. By improving international communication skills and deeply

understanding the Chinese food culture rich in natural resources, we

will be able to spend a more healthy and enjoyable life.
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