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FE WMAOERLHED

1. BEFORKLERA
BRA4A0fRsICE, FHizRbOY, LMERDBHAITS FHKORN L
WbhTALWL, MEBEORERFKRICLI2BROHHAKED N LB X AW R,
Emm T, ki, FABERSEOESERCOERITHO, B AETmNEL
O, MAAOEEHICIGUT, MLLWBOZHHBMICRIRL TARSN SR E
WMATWL, LALZOXD BEIFh.LOoORBNSHECRE MBI, b
POULBEDOREDORBRAROBMNECTETWS, £k, THETOR
HEOFRORENAKRLEINZOBMK, SilLE, BB EZ2ELCD ET 54K
BRiEmL, coRBANVTFEBICOALN, KEMILBRICH D, KXihtt
AMBO—DElEoTWS, LIEEHEMN (Life-style related disease)
FE @, WEHEE, KE, BRE, KWESFOLEEBREN, ToRAE, #EiTcy
53 2KBE EBINTWS, 196 F0 N RMAERBZABREE PO & h T,
ABEEA2EEITLZ LD, KMORECEGA T TE2E0nSBAN
5, kO ABEBEFBFEINLbOTHSZ (BAEH 1997) .
COESBERMPSBEOREENRED A SN, AR P O RN E-> T
W%, DDA —J IV R EORBICIVWEVDNIZAMOBTENRM T & &
b, RXKILUEREENORANS, KBNS D AOENTEHAR AR D
REINTET0ns., HARRAREWE, DREHORERICB T % KKILY
(Carbohydrate) , # > /87 ®E (Protein) , PME (Fat) © 3 KFEHKPFCD
TARNF—HENRKETET RN HEM (P:F:0=12:30:58) L hitbo
RKiiWwbDEhxoTWwho s, REFBORMEEALITIY, KESITRR
HEXONT AR NE LEZERED2EBYNBERBITCERAKELERO
BEMS, IBUEOBRBBESEROANMNTRESNLDBOTHSL., TORMEL
T, 1) REKFHRICHBLARKERES, cokkMhichid 2B EALERE
W, 2) By R VEERDEY O V7HOBIBRRIEIEXLATHS, 3)
FONTHMEIC DI KEDOBERBW EhERE T NS (B8 1987) .
COXESEBEER, KXERRZoLERCRLIOMETHD, BRI
F—HEBOBWKKERMNSODHEHINTETWS., LML, 19954F0RRK
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FEHARBE TR TN F—, RKKIEYDBRABTHL0ICH LT, BHHvtEs
7 E, BHtEREEEMsmA AN, BHBERBI LAV RO R
EFRESND2%ZMA, 20.8% LB H>TETHD, RAIINT AZRE
DO dHDH (JREAGRBERR 1996) .

HARIAEEORREL S TVWLIONKTH D, KiZS D 54000~ 50004 il
W7 27 TREEIREICY, HARIIIHSTREACKRI D S 3R R ICE K U =
EFINTWVWD, BIEDEZ SRSl WK IO BB 2300~ 25004F jif & HE i X
(4K 1995, BHK 1996) , AAOKEBMA LCWEIFICHE L & 2 v R = fi
EgxlLictnwbhsd (A8 1982, &)@ 1993) . HANEKXEL T2 X -
NS, KIBREL TRHRFOPLICHD, WMELZPLETIRFAETRAA
Ao ELZ>TERFL, BELE-S>TVS. BRXOWAXLEM LI S &
S, KEZWHWPLETOHMAOKBEXAEN I NETCOHABIUHAAZEIKRL
TEXEDBVABTHSS (MK 1996) .

KDOFxFLENWZE, BMZELEIHRAKEHVRKISXEZ LD TS, BHEHIX
1.3% &<, ZONRV7EITXRERET, AT BOY D NBEARET S
N, oBERICHEL, 73 )8 (Anino acid score, &Y > X7 HOR
FlghboFAT I /) BREREZHEY N IVHOBWAT = /) BE KL T,
ThIbhhnwERE2RIE-HRY = BRoEH%E) , LW (Biological
value, ANKBUY 28K N7 HORNE) Ebitm<EKEMNITENLTL
LHRAHTHDH. HIE, BHORBEVS MmO I, 4 & o 4 BIE TS %5
KDDL EOERAMOBELENREHINRTETWVS, XIZBWTH, M
BENBAVFLAITFY (PAFATOT4F—LEBRNICHET 25
SNRVBTHIHEPH I ASYTF D) Pr-FVY /) - (T VSBEMY T
WX NA—=INVDITATIN) BERR T4 NVAENCHMBREERESE WS 2R
fkzboLxhs. LML, —AT, EENTHECEBI KOS BT VIS L
BH5HbOLHFEELTH, APRI>ZRILLED, TUIWT 2 2HET LR B
NDEHFHETHhTWws (G 1995 .

BHMIIAYM I AN E—D50% %2 LD THD, TOREHESHSW I AMKDIK
DNTRHTHVWLDTHS. ROEERILEEBIT, RPANT T4 —RED
NERBOBERME, KOMBERIIELAHPLTETVWDRE, 8o —o0
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25% kNS EMEIN (HAREFEEPTS & 1996) , ERELU THKRREE
L EED TS, Xk, MEBBFxoREOhLMBBIBEHES THB D, K
Mt Ko LA 8@E, LRBAMIL, ABRRALELEH LIRS, ARR
BRFEVO LM TOREIRB/HEZRELTETVS (K 1996) .

HADOREFEOBEBZHMCIZ2ZHMERSRETORTIE, ABAKOIK
FTELAEH>THED, TORMAKRII I DY —X— X TI19954E 1013 42% & %
HEHPRETH S (FAEEKBERR 1996) . R~ A%/ 0 0E + i
Bz, NBIE< VARSI T, RMBENRI4% XY 2072%, 75>
AD55%, TAV B OMBITHL TIHEBCL LR, HAOE L A &N R4k
KBIBWZEWRHEERTHS, LML, BRAKEKITIIHFEOR R TITI% H
D, bIFNMVEOBICHML TV (BX 1996) . &5, HMEKBE O MM
EAORM, REL, RERBLSEREELZELINL, BI5GB K
HTIEHFET 2. BREERICHLT, TONHEBEIARSPEOARFHFIIC
FERbHHDD, HEOXSGHMRERROENS S AT, BMAL LD A 2 RN HLER
KHELATWLEKRNRS 2. BEROMESRE, ADEMICRAEENRBV DL
R<IE5WEHELEETEY, BRHAOMBANkET 5 AR oW (B
1990, #HPA 1994) . BEOECZ2A 5 5 HERRIBEEL TR IC2Y
RN TELLOTHD, XKKOTFTRELIKEL THLLEBEHOHLH L., LN
T, REHIMNBET TCHNERECLILZ2BANORELLLAKNZMA THE Z L
HARCEELSRETCHDENZ D,

E5I, 19MBEOH Y b - INTTATY Y REBO-RIZLZ KO -BA
HibicEbawn, MAXRKBIEBRICALSES Kok, EFRKE®H] &b
BH21993E0BEIREI2KXKOKKEORIC, REBMASINLABEEXNHAEX
AMBHCBH>ZORAANINERI»OLBELDHD, THOMAKNIXTH
ANOHIFICHEL TWSERBS AW, MAT, KIERMIERT 2 EXBbo
VRF I F—FioloBEANRBIALL, SXKEVREC TRAKRRSHILT S, X,
XOFKFHICED 2 BAB2%BELEVNDT, LB THHEIHEOI VB D
EROLBAIBELABEOTVWS, TOLDERELTOXRIET TS, Hif
s 2620V REDEVEIAEXRCBAKORMNZEY, HREXMREL
TRKOFLOUMIARZHARIT AR E, kKHBRIEXNORAAZRO TS Z &
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i3, SEISIKMBBLEBRSDTLSKDETHA). BERKBVWTHNLADELDXD
FMTRAEBBHUBEIATVILN, To—@#ELTHER (1993) KR L TWwLE
2EZEL, Table 1AL, KOEHRMOEZMTHSEL T, 7HHECKRA
CFORMBHEVAEXNZLOLELTET SN N, KMCEMALZICbALH
LZEHOCWMEMERMUTHEZREMRIE, E®EMLED, REFE2EHD -
DI 2RMEWNIE, BAANOEEMNZRORNBMTHS MR 1989) . 2h b
EHRERUEHCHEMITREBCMAT, LB LbOZMBLTOIBICE, @iHF
BREKHENZEVSHU[BINDSOMRICEIMELEZ SRS, BEOH
ATWEEU LOAORLADD T %D S 15% 127525 £ T o WA 2546 & JEH
R<, BAROEHMERIMECRZSABZWAL - RTH#EITFLTWS (W%

1991) . £ LT, 20504FiIcid e AOMR32.3% s LB hTws (FE
B 1997) . HROS AR I ABEBMELALAS ETHMKZ2EX, whiclL
THBRENRE TCTRBIAWEEZ#METEL0NS5HOKXRESLREO D &
WX 5. BOATHREFEICOREALEB VR, BL L, XKLL AXRSDZ &L
XERELTOAMBEFOmMMSEbELD, EEREO D LD, BRAEH
JFANEDRBEITHAD.

2. emERAMALRERMR

LA A, 19924F, BRI Lo T, s &SRR A RS2 W
HESREI I, THWHERID A, THWE - s PR A N
ERBRARMOFMNMNERBEL THEMNT SN, TOFAIREER IR TVS
(R 1994) . /2, BRENAELHRCEIHFARIE T CERRNRBNMN
THEY, WV LBAHCEMTELSIS5CT DTV DDA
LABORMHE Ohsks 1987) RS0, TS, LN, &IV
COUNBEFEBRANDLARELTORMEORERTTODR TWS (&Y

1994, &R EILE 1997) . BB AEHFN T bOIETTEAL, EERED
RKE<EBEBLTEY, BOhTOLREGLOMDOYBREY, ThZ2LLTHTH
LTWISETHBEALSTYAF—T7—X (PP OoAH KRS 2 Xk
KR THoLDIcTyA o3nad) oFtEREMHEL, Kt ZEREEN
WHARZ B ORDVEHINRTETVLS (BE 197 . ZhsommENA
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x 1 KOMIBHDITE

Table 1

Classification of processed rice food.

Traditional processed
rice food CKOGEHMMTIAS)

New processed rice food
CKOFMIAR)

Alcoholic
beverages
(AR
Glutinous
rice cakes
(M H)
Rice crackers
(CKEE)
Snack cakes
(05872

Confectioneries :

(M7F83)
Noodles

€ 1:)]
Rice flour

(R =)

Condiments
(HAH)

Favorite
beverages
(B )

Cooked rices
K E)

Rice gruels
(€23 )]

Processed
rices (M1 k)

Breads (/S ) :

Materials
(XHH)

Cooked foods
(ARRS
)

Sake (Japanese rice wine) &)
Japanese distilled spirit (8%%&)

Rice cake (#%) , Glutinous rice
cakes (F3EM) ,Packaging rice cake:
(51%M) ,Frozen rice cake (ki)
Rice cubes ($5H) ,Rice cracker
(¢.21 )]

Japanese style confectionery
(F¥¥) ,Dumpling (HF)
Rice noodle (¥-77)

Nonglutinous rice flour (L#H#:) ,

Glutinous rice flour (BE®R, BH)

Rice granule (¥i#{#K)

Mirin (sweet liquid flavoring)
(k) ,

Rice vinegar (KH&E) ,

Fermented rice paste (CKEkw$)

Brown rice tea (3kK3%)
Dried cooked rice (F#&) ,
Perboiled rice (A-£{AF3{2) ,

Vinegared rice with fish and
vegetables (#x3 L)

Roasted rice (#Ex)

Brown rice bread (¥&X¥/%2)

Rice oil (i) ,Rice starch
CkR®R)

Rice wine (3{1742), Beer (t-#)

Aseptic packaging rice
cake (MBAGIIEM)

Rice snack (34x2179) ,Flakes (7v-91)
Frozen dumplings (A #MHFH)
Rice noodle (3{x3-F#)

Precooked rice flour (7A727-{L¥R) ,
Brown rice flour (FL¥H)

Retortable cooked rice (VMAb¥MR) ,

Canned cooked rice (fEESM) ,

Frozen cooked rice (A#¥Mk) ,

Cupped rice (h77742) .,

Precooked rice (7477-4t3)

Retortable pouched rice gruel (VRAMESR) ,
Canned rice food (fG%%) ,Rice powder (%K) ,
Pressed brown rice (EXALX)

Vitamin enriched rice (E:iy3&fbk)
Precooked brown rice (Sfxm¥Xk)

Rice bread (34{a4)

Pilaf (£37) ,Chahan (fried rice) (i)




BOMBRIUTFTOLOILEMEORBEZSEIA TR INTVEIHDTH S
EEEO RN RFENRERE, Ml bniRaICEILT 24BN ER SR
ThHhoEICEHTES, BEMNICE, MREK, K2, BRoOBRD L ED FK
Mo ZAL, AR EEE)E, AR E, ODMBEZRICDET D EME, B
BEOBREOBEFAEToNS., BRAERITHND 2 B AN T, ML AE
HOET, DOKBECHKRFEOEMABEICI2REREBEOIE T, 28N M
MBOBEDICKELZICHBREROMK F, WROEM, MOXRBPICLZHBHOME T
MHS5ND, CNSOEBRVAKR, RPHEMAEHZ LA L, WillE, O
W, BEIRE, BB EEMFTCEVWEBICREAEE 252 T0nS (BKE
1984) . S HICHEAICE G HHFMBOBMER FITL D, 3IK KA 054Kk
EDZBEDSDOENAND IV AR (BRI CBWO N/ s Fi)N
ML T EnbNd, FiCETHIEO WS RLERE S ®#0 o fEiE2
EADIOATHKRKEHMEBO —D Lo TWDSD (IIKEEEE 1989) . £/, &
MEERHAMNBECK FICXLD, MENICOLARETHD, KENICB T 5 A
BBEEO b T TI)a EICRNT 2 BKAIKR, SEMNLREIIC LS &% 6
ERELDABABITEREREOKBIZIHOST W, LAMALANRSE, — /T, &
ERAMPHSNBAMNRICHLNT, LR - BRICLDZEEOPD T XK
BOHHFEL TS, BELOLS L EMBALZMO G BRECREE G0 THME
DEEBEICBNVWTERIXRIFEZETTAHSL (LK EEZE 1989, MK 1989) .
Boldmmic s bad BLBERICLD, BEBE, MLEIAED, HEH o
FPRBMFECRL2LETH2. BRI EORBRSFNT, SMA0EEICD
b adEE - EIiricko ARHORI, HEBEORH, %A JoIFaREELL T
ETVD, BECHUIEREREOKR T2 bV, KBS L
DHEFTEZRDHDLOT, RMPEREZMERFLLD, BOLI2METOHLEMESY = >
BeIxI), FEAEIRZEOREFRLZL<GVDRAMOPEWMAZEL L E
EAOGNTWVWS, LadBmBANRRKOMBICEWTEIIN D A EBRIEEY
HERBIZEMLTNWS ZERERANBMNTVWS, R EL TTHREL,
L EMENBRHOFWLE2RATOSEE, Lo =mis HLERIENR
<, KBMICHLEN, LIHArbRTFNLEEBIFICEBRLEDBOREENTLSDLE
ASN%, TOLIBHEFORKO —DLELT, RBACHELLEOFEHALR
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REFOLND. CNSORMBREMIIERS L OB KB LIMBIEL X —
Zicl, THRKRERBICEIENDZEILICEDECLEBELS IR PICHMBIL
FMAEMOAEICH T LHRBOUBENMAMINTVWEZNLSTH S (NE 1992)

il AR ERICE S &, RG220 MBI, Netchnikof f4% 5 AL
EMicL 2 I FERFR) 2MALIELS, RECLMERICEE>LEX D
., D, 1960FERIVMBINLE FCEHYO ML REICINT 2 HF580C
L0, LMRABLUCRBLOMRCRKCKETIREEMN SN CINTETH
% (BE 1996) « HATEHIISFEGN S REILOAKNZWER LT D 5 h
EINTWLN, REHO TIRTABBORSIRESFICHMIZ2E845) (1
HEN) kD E, "WoRALT LRAEAT N EFSL Lo LR EIE S
EUDASE, LMAEX AWM TRERIE, BIRELZIBRICLEDD, ¥
FRIhsZREIELbOEVDS, LhhoTWa (BRI & 1987 . R
BILORHTHZI (R 37/ BEARNKERTED, = %9), B3
DIREBRBLETLZFEAEITRTORBREZEG S, T O RKEROMILBILK
b@Ww (UM EE 1989) . LML, AP ICBA~5%DT7 27 b—2 (1
) "X THD, BEARRBZOS IV —RA2NVA—RAEHNT Y F—2
KRS 2BEN L0, RZLTWSZARMEODHFEET S, LIRS T,
O L—ANSMENTICBENICERL, FRLEKRLEEE I FHS BN
ERBAMAE I 2ERNBNL2BA40H 5, WHBEEIMEE ML, A
MEAERIZ2MBOBHT, LbkBVWTRIV b—RA20ML, CEVN
I—AZHRICERT S, ko, LWRAEOELET LIRS fMAEFR G BN T IR
AMERBMICHFS LTV, LEBR>T, FARKDEVWAEAMAEO A &
THIFBRREHENVWA D,

AMHT AR P TRREMABBCELLTANIATWS A, £ olic i,
A, N, KW, B S oMo R LS RS S T
HERLELTVWS, BAERMBIEERICL Y, BB KB, XEREMERC
IO FEREATFORICANEINS, 198048 L Tk, Lactobacillus,
Streptococcus, Leuconostoc, Pediococcus® A BIZHaBMEIhTwic. Lo L,
LEO B Hmom L LCEEICB Y 288 (DNA, RNA) 75 &R
DRRFTICE D, 8 - AEoEmsERL, BETI ELR4BOMITHLZITT

._7.__



Eambbo, BB TWwa (FME 1995 .

AN EERT BRI, UF0LSKA>TWD, LBk E QR
FNaA—ABEOBBEICHML, VIV A—ADSHABRO A% ERT %K E KB
s, Fig. 1LEARTEOREINSENPEE (AT - ¥4V —5K7 + 1
v A K, Embden-Meyerhof-Parnas pathway) Z&H L TEIE L TR
Hahsd. FREEHET (BK) TE, EVECBMNS T E2FIL00AE KT,
pToBYA 7NV ERBAL , ATPZAEELLENS BREMNICITREB T A &KIZK
Hxhz. Lol, BEOBBNATH/kKMEET (BB ol
NECBBHAONMTAHALND IS CHBEL TEHEMINS ., LEUMNICHE
B, T /=), KBHAABEZEKT ST ORKETIL, UM 75 INPRE R
(ASIRBEY 8, Hexose monophosphate shunt) TEA VI E OB E T
HENnd. HE2VIEENPREEP TEHRAKRS I —E&EK (Phosphoketolase
shunt) I BEL, T ) — )V CBEROEREZEBBEVWENE U BETRHS
nNs (=5 1984, @ 1992, B 1994, Cogan 1995, &1 1995) . &/,
AMEORmBICLD, BMARECLROESR (DB, L&, DLB) 2ARi-T
B, ThoORBNARABOREORED — DLk T,
RELOBKEB TN SARANELSARICEL S, LRABE TR NS N,
TOXRBEBROREL THE, HBoHWEZREL, TALES MBI ZERICT 5,
iz T s -vfiofmEREVMOLEFTEZNWNT S, WV I AL, UV, oOF
Mtz EEnos EENNETFSNS (JII#E 1996) . £ LT, FEML
BRIMAEICELD, YORV7ERTHMHILIN, BRI LT hoTnd L
biCHcicEy I Ul ENEREh, FARLDBRBMBENS ST/ LT
W2, SHIKBWTH, REAOEBREMCIFBE T, mhalbX50-—)b
KW EM, mERFEN, HEBENSREHExOEBRNRNIRAS NI h, TR
KO BANBHNAR LK ETH L LR BIE<BREINDITES
TWwa (N 1992, % 1996) . AMADB L UREMILNbO LI REE
BoREE L TTable 2icm Lz, MECBIZHAOERTLD, B
BMEOBANADAE, ABAECLIAMEZELETL2ARBROELE, AHEBEOD
YRS, MMBONMEYEO AR, REHYHMBOBELZBD DB EL 0
FEBRMRZRIABAEOEEPAVBRA SN OOH S, L L, FERALHM
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CH20H CH20P0,H, CH20P04H,
ATP R 0 CH20H
O p, el ‘0” mf:::: OH p |
OH
" OHOH OH + AOP ol
Glucosa  Glucose-6-phosphate FYUCQOSB‘G—ghosphate
Ih3-2) (IA3-2-6-UM) ll arp (7370-2-6-U7DD
CH20P04H, CH20H CH,0P0H
CHOH sy ¥ S0’ CHL0P0, I,
CH,0H CHa0P0H, === [ A
Glycerolphosphate Dihydroxyacetonephosphate OH -+ App
7veavsm) CGEFo¥S7Er-YAR) Fruclose-1,6-diphosphata
(739+-2-1, 6-21
(')H:OH HC-Ol 1,6-2U0)
o Heon
1
CH,0H |
Glycerol $\§ CH20P05H,
N Glyceraldehyde-3-phosphate
& ////’ CIUEATATLE-3-U20)
2 0=C-0H
O00POMe o o Wi
Heon == +ATp === HCOPO,H,
S 0P8 iy CH 01
=i e CH20P05H2

1,3-Diphosphoglycerate
UeUoR-1,3-200m)

0=C-0H

3-Phosphoglycerate
(e sR-3-0)

2-Phosphoglycerate

JUeysa-2-Y70

NAD  NADH. 0=(|:—0H ADP  0=C-0H
HG-0H 0 | COPO, i
CHs CHa P CH,
Lactic acid Pyruvate o Phosphoenolpyruvate
am (EEym) (Uy1/-AEREIR)
NAD  NADH
e T oo 20 CH,
EFT: B~ O ¢0
thano! Acetaldehyde SCoA
AFA7AI-H) GEFIATLE) Acetyl CoA (7bFACOA)
(|)00H
CH2 H20
Oxaloacetic acid gﬁou HO-é—COOM \\<<:\ ?OOH
(1yyoEm) bo’ éH. gH
booi Coon g—coou
COOH Citric acld H, H20
bi, 204 o) Coon
| " cis-Aconitic acid
"ﬁgon GR-TIZ9HD) ool
HCOH
Malic acid TCA cycle "
COOH ym (TCABR) &
H20 (I;H Ha
o Coon
211
Coot COOH N
Fumaric acid 2 900" 2[H] éO
(73-M) gHz 5, HC-COOH
1
'Hl éH: ' ?Ht
COOH Cco, | " C02 COOH
Succinic acid coo

anm

Fig. 1 The metabolic pathways of

B 1

Ketoglutaric acid Oxalosuccinic acid
paoy 0INIR)
Ca-THIAS-M) G

glucose, focusing on EMP pathway.
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FESaALATO—VOBETFTEABOSRBEVEVNS WECHME, #kickbvE
EMBEOEBREREOBIEICA BV OENRRON L, £, BMALEBIRT 24
BAOABE, EFMELOERCIVTONRORBOAEIIR L TL %,
LER> T, BELVLARNTOLRBODNRORFTBBETHLENVZ D (
sanders 1993, ®¥F 1996, B{& 1996) .

BB EENZALL, REMERFICOLENDZE T 4 ZAHC IR H
AR L, BWNBWB, mEE, WERERSAENT Z28mchsE0nwbhTns
(6 1984) . FEREFL (FLE) oBIIC KD, BNOFAHBEOMMAME L,
E74AAWEWMCIRELTHBNBE®BEEZ RIFICKRD 2 &, MBEMER, WK
OF - BPEEEICHEEVWZS, COXSIH%EmN, RENTI» S HEN
T2 REEILBEEMERNZORBRELTANTOLEEZSND., L L,
- ARBONHEOMMABERFREURT, MKOoFEL, ABOHN S I—
7»h@&@%%&é%iDﬂi@mﬁﬁ%%ﬁ&?bt%iahéouLw
IohEmEOREZLEZIL L, KRR EoRHBEMEIZHILIEEb0 DT
MAMBIIITENLSIBERHLZ THAS S,

3. REREEMLERMKH

R XS BABRAOBETVERD SN, WO NV Tl <, MR
MmO TR L, LA, MY RLRNLSORMMNMEZIIKRT L DI ARO
TR TdH MM (Hamad and Fields 1979)° K Wiz & © 0 KT I8 7 B 20 ik 4
5T, AMAKARMNFAWINTETVS, LML, EELUTRKICHENH
D, TOEIHOFMIESEOR< LWV, BEOLNMTHRERLET SR
B, BALRAKXZERLTIBEACT AV EBRECBVWTHETRAS
NTHY, KEy /N7 H (Mok et al. 1991 % =)~ (long and Ko 1991) /s
CORFERSZFRMLTI-V I MEARNABI N TVS, £k, K CKH)
EMWERERROFBLMEIN TS (Lee et al. 1992), kKD b D &
8y D EEmEIC L Rk EL, WAL O EEINTVNDL LS T
HHN, TOWBTRANLZVHEHETHY, ELURORBAEE W,

Xz, XkZ2REREMI U EARELTHE, WHARERNTHL., ML, ¥
B¢ (Aspergillus oryzae) \C X VL Kk ZBiiL ¢, ThEml



(Saccharomyces cerevisiae) WX OIS, FARINL., WMEOEKE &
BIEHBESND LI AoLE VDR THEY, AACHBY2WED O RED R
B, B, MEVR /NI -ZAEZ2RBL, TFNEF—-2HHBLTVL., BY
B/ NA—=ZADRY I —=TdH 2N, BUEWITERE 2 MK NI I D A T 8 R
L, TOEETHRMMATEIRVWEEGNE WV, 22T, BYE2E (Z/)Lad—2)
AT LBENBLEELL. HHRNERE O MER (Y25 —t) 24
KTELWLEY, ERIOBEEDICE LR OB ERXRBRY ORI R =
NTx/e. MAEHI, FTig. 2RARTEO5CHRMEFRBRICKRO H 2% Ko
a4 (Lukaryotes) o BS54 (ligher protists) EEBO A WK%
bOAEY (Prokaryotes) o FEM MY (Lower protists) o 5h %
(e 1992) « BB OAMAELZ EOMBBN FEMEDICBT 2, HE, B
BAEBEWBOLDMOHEBBEL THEREHITBL TV 5,

Animals
()
Protozoa (FAKi#n)
Plants Eukaryotes
(k%) Algae (GHE¥R) (A
Living Higher True fungi (JHER)
World —~ Protists protists Fungi {
(Eym o EYM (RS A Y) (Po) Slime molds (H5BE¥R)
Virus
(T4 IVR) ]\ Bacteria Archaebacteria (ZHI%R)
Lower (AHPER)
protists Eubacteria (MIEAMEE) Prokaryotes
(FEHEY) Actinomycetes (AARBE¥R) ()

Blue green algae (5 /%)

Fig. 2 Classification of microorganisms.

M 2 @WEVOSE

AERRY, HR, BEOEK, ZREELTAShTLSH, RIKEO A
Oryzaelk Wy, Bemt, %m, BMAZ CoRBARNBICRMIE LWL E T, K
EA, Bic735—t, 7JoFr7—tComEERBY., £/, ABOA niger
BRERBERDOT S T—¥, RVFF—¥, tVIT—VCHREOMEEZAL,



o, YharBREEOARREAERL, TENCAMIN TS, Asper-
gillusBUAKT 27 —EZ2FONLELLTHEZ €/ AN ERDRhizopus
piveusid b. TNHOEIBAVENSHFREZRBEBL, RN VO —A %
MEdT 2O TEMNICRANEIRTVS (L 1989) . BM %= /) a—2RKH
myor727—EWRIZNVayY 35—+t (exo-o-1,4-Glucosidase) &MEdh,
HREEALZBHEO a-L,4-7)V 2 FRGIENL, ERutEREZ IV a—2X
BIEOV NI FREEII NI - ABNITYLIBEETH D, £z, a-1,686
CHLENT2HENEL, B2V ACRLECHML TV, BY %45
RLTWSBACRB a-TI7—ERINHHEINIEENE NV, ¢a-TIF7—F
(a-1,4-Glucan-4-Gluconohydrolase) B #WALB LB I g —tF &b
HiEh, BRS04l a- LAV FEGRZEKTICYN T 5,
¥ o Bacillus subtilish SKBEINL0, HICEXOEETEH A MY
Y, AVIMBREEZEL, BBROKEZARCETEIES, Y Vvar7is—+F
La-727—V2EMNTH2EHMUBOBELDLAMENRKERS,
BEBOT7 N I—IVERERE, LBROXSRIEDHBDT7IT—VFIRLDR
panman, Fig. 1A LELSRRERLEZNVO—AZENPER TENLE
CRBRIECABILZETHILRAZEBICD ELEBOWMEHELIMTH L, T L
T, TIHhS7 T BEAKZES TIKEINECERTE ROy F—ViIc ko Bk
ah, 7EMT7NVTERERY, ThRBITINTIY ) —IBRERST NS,
HREEOREBHIN D LD, BRE2TFIAKME, 2L A& E
ORIy 7ICE—®E2hoTWW2bdhHd, LML, REMTOAY v H
A<, 7Va—NVEHFBTEEBMICEKBEIAEKRKIABREIND N, oK
BT E R T T A I B, S R U U, ok,
MERBREEREbRHDT D, HEAARBTIVTE EAMMERNP LV EN
ASHTHY, 7UWFEERERLOT W, £, BEllicbEs % RKTEIL,
Ao fERML, FEEZ5ERILEZD, 0o LYK E O ¥
bEFIhTws GER 1997 . S5 EHEMKTICE S 7 )V a— )VIKIFE,
TNA— )R ERBEICE2HEOIE<ASNTEY, MBHAALALT OM
ATHEZVWHEAEBLS W, HAWWE, BREZAVEOHANOEIFCSH >
EREIO D TH LM, GATNVI—NBKRALFRBETCLELEMEE RS,



FAEEORABTYOLDOBEETA BRI b T5RE, BUW Tl HE R
LS T ENBED TERTWS GRE 1996) .
HABEBICBWTRZ Va— EEbic TRAF , TLIFKFI, [&H
H] MERIhZEvbhiTws, BRTAKIN, JIV—F 4 —7/xRAKDOM
o fBEREBERBSFMINS L5, TORMEYMEL TERS ND FHXRS
NAKER EAE BB EZRELTVD, TOEDIE —XKE LTINS KR
HAETOMIWMTHLBICHEKRTLHED, BMHEPRRZREMIT L EICE-
TELSNDLED (ZKE) , BRKES> THERLUTLK 2RRENRDH 5. HAW
DHEDDORDFIFEL HHEVWDNEN, EBFEOORDLEB T 2+ TFNT
WA= NVAVYTINTNA—NRBREOBRET VI I ECPHERLFII, BFRR
AVTINBEDITATIEBLITARRC VIV AR NVILEMTH D, £,
BHREBRSOMBILAEVCERBHFILED R LEORELLEFVIBRICHME L TH
e MATRKAPOEBRODBOIWICHELLEED 25X, BHhEObLOIIL
WoRAMED EEbICEKREZRMS T2 EITWVWS (il 1994, )10 1995) .
BRIICE28ET IV — )V OERERIT, 2-AFVBIBKKEKL 2,
ThWTEeE EREARD, ThlBrxshT7ha— I BEhs. EIEEBMS T
) —=IVINERENLBEMERMBRERIKBIERXTH S, T02-FFYV 8Ok
M7 BN TN A—ANOET2HMODERBEERNBH D, 73 /B0 MK
B, il 2V BROMAEMEBESCSY >Eo A BB ENRGTFIZ2RFEROE & RIC
L0, METINVI-INVOERERS XCERRERB@BEI N Tnws (G 1995).
HEABEZICYD, VA PE— I REODT NI NHEBEREOFARICIT
SaccharomycesiB O BERF R I BRI S T WS A, Saccharomycesh8 AR IZ
lansenulal®, Pichia@/z EXB T 2MBEIKROTy L AL L THMTE
DEIVWEVEZRITZ2LONGFIET D, BREMPOFEZIRS W, MR THHMLH
WO, PLRi € o MRS 0 N BRESIEFRICHBETH > . HEDOF
YESYU - SACED2BHBENA 70 NI 74—, BMBREDEZDD
GEARZ bOA MY —ORFEICLD, DSBS FTEHRAESEL UMK 1997) ,
RS MBS IC k> TERSN2HRBUELRD OB E N ATHIC RS T
FTW2% (Pastore et al. 1994, Albertazzi et al. 1994, Fabre et al. 1995),
LU, TOLSnMBICLFEEEZEAL, 7NVI—NVENERTER



iz b W REEKEHCET 2 RMFIE RIS m 0,

BB W TRESFOREENO®mEVICLD, BR - KR, MifEksen
KHoN, BHEX, BX, AXBZEORRKAVBL2AEKOI SO L 2505 —F
T, AR—YREBPLIXINUr—F—REOBEBNREMLTWVWS, £k, E
p 2, WL, SEIFARED TREHE) EHFERIEZMNT T XX
niEkElL, B, MEEBICELMMP TS 2., KRB ISR L B b
D, 20U —HKRBENEINDEGLE<, Ho X0 U 7&KE U 8N
BME-oTWVWD (I ERZE 199 . EirkoBWKREICRIFE L WH O X%
Eexhn, ELN, KREMPBESTVWLIRNT, 7AW BRETHERR
FHEMNO b oI “Natural” o 2 EERBOShTWwS . LT, XKRD
JL—N—IMEERO KR 7L —N—ZFML TH I T 2VONF(With Other
Natural Flavors) O FBEX AV HE B LA > TETWD EWS (JIlKy 1992) . L
o T, MEVOERTZ2EVZRBUDETLIREREZEN LIoKEHL, &
gXSICRAERABES TOSATREHEIR WL,

4. XKAROEM

AAANDOERTH 2K, BEOLENMTHRENCOENTE Y, WHHOK
RazloRMESRZE LD, NN, METFLRE, SEIETMTINFN
ENTWws, LML, TONEBIEARPOBMICH S, —FH, BRAKCR
FobOoELHEE, ARRBEMEFLEOMMSKOMBIIKER > T Z &
BBETHD, XKOMWEILKO LD ITHK DM &L S H s RITEO W
EBRRANhT0Wa, BETEIFEBRMTINEEYS 7, K, hy 754 Ak
ENRFRICANTELZIOEA> TV, 5%, chosofMkicmi Tl
KCPBMAKOHEHRAN S, FEXLIT THLSBBHBFICHIENDI EVWI B AL
EHLROFMARZEZZEZADLIZATREL RS2 THA D, ROAREO@MMILIMEA
KHZABWAE—RTHEHFTLTHED, WHhIZL THMHFEAMETHR®E LA
EEEZ BT 20N AKEABBMEALSTVD, BMATHREE R O MAL
WO THES, MBICEL2GU0BEOBRTFTALEOBMEORME S XN,
HILRINHER R <, RENICENR, L2HAbEBZOEIFHEICAERLEbONY
INTL2LEIZOND. TOELIOBARBD —DELTRBABEORMAR



S 5N BN, KBEEORBHMRER L ERMKENAFRTINE, L0
BREICITEND TREND S,

¥ RBEXKEHEBBHRNRERNZLOTHDMN, GHTIVIA—IVIT I o THEE
2T L BAELH . REALOLICKEALRREMIECLRALCT L I—LE
ROAEETE2RECAPLLVERKHOMBAPBHREOL ISR NAV, K
b OREEROBEDRENS, KARPOHERN L KD 5 O FEREMKEHI M
%‘éfén&iﬁ?ﬁkﬁ‘zﬁé’f‘zﬁé’)o TIZT, AmXTWHXORMED —D ELT,
BRHEMNORBHELTORMOEZRLAENS, KRZE2T7 I 7 —EiIck b
t, LEECRRICL DKL O RS, WAL I O BT 7 58
Btk Rl Z2FBI DL L L,

WIETE, kKR2HTROBMEY = 5 —E TR, &I RSBt
BB A ZEZ T, AL EREZRESLEDSBLBORB A2 R/, T L
T, 2, 3BXFTAETKHMILIKZIERET 20108 U 72 FLRR WS B 2R
RU, WEANHEBESCABENREEZPLCENSHOREERZRAZ EEBIT,
FEBLEAEREESY, ThoBNBEOALEFE, BRMELECEB I LZMAN
AR LAANS, MM LBEEFARLL, BORETHIETHRL TN
MR > LM ELTHNL TS EvoRBEHZBEMNT 260
KHBLULCRREBDAERICHBEOEIECEI bONES DEEH (F4)
EOMEITEE B LN S KD LEMBOMKEIE L TofA 2 WL &,
METAMANETEZ2EHL, 5B%OBEBIVRATOVWTEEL -,
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#15 kBOBE

=18 BEBRORTBREKCRETE

1. F&

¥RBOEERWAED, BLEDLTRERS (KR) ZENFEAMETHD,
ERHCKRICREI NS IO AXThBRPENLZEMTREEZAL T 5,
LHL, kE2BICLTEe (BR) BRbh<, 2REMICEERICE 0
soXmEmMTLEmSAALN, ELOFBMNERICHDOETESHTEDD,
A—0bDTHMRICLD EONERLNRRIELbONE N (GEE 1980, HMEF
1989) . k¥ EERCRETEREICIDSBLULLbOZFig I-1-1IKRT (A
1982) » FRI4FICBY 2 RBOERRILICE D, KBNS, BEKAKML
TEREDTORBEEL TKOKENSHBEANOFNICHLA G N, XH
ON PR ENODFEMAFERINETCD, BEMITEEREL ToXE, XR
B, BICEHFRC LM ARE0k0EEoXknoBBECHEALZENERI NS
Il oTEL (GRiE 1980, MI¥F 1989) .

Glutinous rice —Glutinous rice flour
{ () (BE¥, KIEH)
FNongelatinization
(EnE ) Nonglutinous rice — Nonglutinous rice flour
(EX) (EF¥%, 438, LBA¥)
Rice flour
(K¥) Glutinous rice Roasted rice granule (Z#5¥)
(%) Roasted rice cracker granule
(FiRkEK)
Steamed glutinous rice flour
“Gelatinization GHEAF¥, LMK, King)
(WieL=bm) -Nonglutinous rice — Steamed nonglutinous rice flour
(%) OF _Em¥s)

Fig.1-1-1 Classification of rice flour.

B 1-1-1 KEOSR



LEE, LNBEBTYNLTRHRAXZEBLELOT, KEM, Mzl
g, MFBCENSh, LB oK RARERMN W, BEHIKE, IV T
gk A REEARY D L, I lRERE TR 2 20% i I L, [
BRI HBBEELTVD Gailk 1980) .

BRI TXoRI D, Hik KxEZ2RPEREL, XFELREHTE
LABROBENS ThD. 1M4EENS, a-7 2 T —ENRMBILA & L
TR S LD, BRBAGENHRE I N, 4 HO R BLIE O LB
WSS Nz, VNV aAT 2T —EZ2 N0 2MRRGEG1MBEBIC TR h
RN I N2 0959 EBIT, EERNIC LBt Ihs L5
o TEERBHHNEL., BRRRLICED, BRBESLES W, fiRex<
WoFHOHWKER /o7 (A 1960, /M 1983) o« Bl WwWa 7 = 59—
YAEEICE, BRPAETHECSHEORIKERRNEINTE TS, MRy =
I —HIEE100% 7 )V 3 — A5 RS % Rhizopus™ & I K80 % F2 15 L 43 g
LizWwAspergillusBIiC KNI TWD, MBOSMBICIBESNH 20 (KA
fE 1987, AME 1974) , HAECHEICLD OMECRIL D EOR MR Rz
TWwa UM 1960, MR 1961, 4ol 1961, ZEAF & stlE 1963, llayashida
1975) . £/, BH OB (AR LA 1985) LXoMM 5SS 1978, fi
5 1989) METHLHMBICLLO0MNBRLBELEVS BELHD, MEAKDK
WHRES JOBFR OB BUCH I 5 IGHEIC B R EARAN R bE W, KRR T
i, BB CHFROMBUCL2MIEANOREZEZRAXRL DI LIV ICEMO T 2
ToUEREMNIE, BuolEREIES, sMoshhzlEdsZsicky,
LEEBICEL TLWLEEXONLBEMRORREZRAZ Z LT Lz,

2. RBHX

(1) BitRoEAR

TR O FHM 2K MAKCBERIE, 5 %BEBRICALZLIOFATL 2, BE
W250m A 500mE — ) — I AT VI FHEMNRYE, TXSETY kB k
DEIEXLEETE—H—Z2FS L2050, HAmMBRL, Wb g, B
fLhBFELT, VYNaryis—¥ (7<) (a7 s—+ 3000/ m,

Q-7 IT—F 65U/ mg, Mt oF7—+t 2500/ mg, MHEHINVRF RS



54—+t 40U/mg, g/ VA7 7 —¥ AEBT) , JIWVI YA L AF6 (
a7 Io—t¥ 6U/mg, ATV FA LEWT) , VI YA L NL 4.2
(R EALRESRE, a7 25— 4.207ul, BIEBORT NV YA LA ERT),
v SB (A 150U/ mglh b, Rt 40U/mgbh b, AV V7 EWT),
725—F¥ ADI7< /) (a-725—F¥ 100/mg, Blika-7 X 5 —F ADLE
BA)ONWTNH KFHUEEREOSMOMKREZMEM LI, ThSBERZBME
Fida-7 27—t ADEOHHN THREBRE HOBWLEB 108 LT, 1. 25mg (
WAk 2560) , 2.50mg (2.50p0) , PFMOBHIE a-7 2T —1 AD%E 0. 5neg,
LomgoHE&THEML, 56 1 CoRMPTIRFEMRL, Mk gk,

(2) ExBOER

Somogyi-Nelsonik (#JF 1990) kvl LSic@R U7, BERKNLE
I8 278, SBHL 2 &R (10, 30,60, 1804 ICH SO UBHHEL TH W
FeAK B OEEFICSAEBZ 2mI 2L, 10,000X g, 204 st 5 B
2TV, o LEZ250EICHRL, ERARKE L. V)b a— AERERK
%7 )V a— A /N30, 50, 100, 150, 20048,70. 5meic 7% LSO ICFHB L /=, BT
CHRLU B, ARV )0 — AR O K URH0. 5me & At 2K0. Smo
AMAT, 7TIVIHTHFrv 2L, BBEBPICISEES 2, TOHRAN
L TNelsonad%E 0.5me% mAx THPL, BENThTNI12.5mIC78 % L DI %
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Fig.1-1-2 Effect of enzyme species and reaction time on
reducing sugar formation.
Enzymes used for saccharification:Glucoamylases (0.125mg/g
or 0.125u1/g), a-Amylase (0.125mg/g, when supplemented) .
Substrate:5% Rice flour solution.
(@) Glucoamylase A, (M)Gluczyme, (A)Liquid gluczyme,
(¥)Gluc, (@) a-Amylase AD, (O)Glucoamylase A + a—Amylase AD
() Gluczyme + a-Amylase AD, (A)Liquid gluczyme + a—Amylase
AD, (V)Gluc + a—Amylase AD.

1-1-2 BRBYERKICRIEIIEROER L RICEBOLZR
— RN EEEEN0. 125mg (0. 12540) /eDIHE —
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Fig.1-1-3 Effect of enzyme species and reaction time on
reducing sugar formation.
Enzymes used for saccharification:Glucoamylases (0.25mg/g
or 0.2548/g), a-Amylase (0.25mg/g,when supplemented).
Substrate:5% Rice flour solution.
(@) Glucoamylase A, (M)Gluczyme, (A)Liquid gluczyme,
(¥)Gluc, (@) a-Amylase AD, (O)Glucoamylase A + a—Amylase AD
() Gluczyme + a-Amylase AD, (A)Liquid gluczyme + a—Amylase
AD, (V)Gluc + a—-Amylase AD.

B 1-1-3 RIUCBERICKREITHROER ERICHKEOZE
—RINRE{LBE R E 0. 25mg (0. 2540) /gDIFE —
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Fig.1-2-1 Reducing sugar formation by treatment of gelatinized
rice flour with glucoamylase A or gluczyme.
Amount of glucoamylase A and a—amylase AD(—--):([3)0.025
and 0. 1mg/e, (A)0.05 and 0. 1mg/g, (0)0.25 and 0. 1mg/g.
Amount of gluczyme and a-amylase AD(—):(M)0.025 and
0.1mg/g, (A)0.05 and 0.1mg/g, (@)0.25 and 0. 1mg/e.
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Fig.1-2-2 Effect of heating time for gelatinization on reducing
sugar formation by incubation with glucoamylase A or gluczyme.
Enzymes used for saccharification : (--=)Glucoamylase A
(0.25mg/g) + a—-Amylase AD (0.1mg/g), (— )Gluczyme + a—Amylase
AD (0.1mg/g). Heating time for gelatinization: (O, @)3min,
(A, A)Smin, (O, M) 10min, (V, ¥)20min.
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Fig.1-2-3 Thin layer chromatography of rice flour saccharified
solutions.
Samples:(Authentic (G:Glucose,M:Maltose),@Gluczyme-treated
saccharified solution (Heating time for gelatinization:5min),
®Gluczyme-treated saccharified solution (Heating time:20min),
@Glucoamylase A-treated saccharified solution (Heating time:
Smin) , ®Glucoamylase A-treated saccharified solution (Heating
time:20min). Reaction time: (A) 1hr, (B) 3hr.
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Fig.2-1-1 Effect of enzyme treatments and additives on the
acid formation by L. helveticus.
Enzymes used for saccharification:(---)Glucoamylase A,
(— )Gluczyme. Additives: (O)Yeast extract, (A)
Soybean peptide, ((J)Sodium acetate.
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Fig.2-1-2 Effect of enzyme treatments and additives on the
acid formation by S. thermophi lus.
Enzymes used for saccharification: (---)Glucoamylase A,
(— )Gluczyme. Additives: (O)Yeast extract, (A)
Soybean peptide, (CJ) Sodium acetate.
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Fig.2-1-3 Effect of enzyme treatments and additives on the
acid formation by L. helveticus.
Enzymes used for saccharification: (---)Glucoamylase A,
(— )Gluczyme. Additives: (O)Calcium acetate,
(A)Calcium lactate.
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Fig.2-1-4 Effect of mixing ratio of saccharified solutions and
skim milk solution on the acid formation and pH in the culture
of L. helveticus.

Enzymes used for saccharification: (O)Glucoamylase A, (A)
Gluczyme.
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Fig.2-1-5 Effect of mixing ratio of saccharified solutions and
skim milk solution on the acid formation and pH in the culture
of S. thermophi lus.

Enzymes used for saccharification: (O)Glucoamylase A, (A)
Gluczyme.
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Fig.2-1-6 Effect of mixing ratio of saccharified solution and
skim milk solution on the acid formation of commercial yogurt

starters.
Starters: (O)Product of A company, (A)Product of B company,

(O)Product of C company.
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% 2-2-1 74 7R SHESN/CHESHER

Table 2-2-1 Yeasts and bacterial species isolated from kefir
grains. (Angulo et al.1993,Kwak et al. 1996)

Yeasts Lactic acid bacteria
Torulaspora delbrueckii Lactobacillus brevis
Saccharomyces cerevisiae L. viridescens

S. unisporus L. kefir

S. calsbergensis L. bulgaricus

Candida kefir L. cellobiosus

C. holmii L. fermentum

C. friedrichii L. casei subsp. rhamnosus
Kluyveromyces lactis L. casei subsp. tolerans

K. marxianus L. casei subsp. pseudoplantrum
K. fragilis L. acidophilus

Pichia fermentans L. gasseri

Torula kefir Lactococcus lactis subsp. lactis

L. lactis subsp. cremoris
Contaminants L. lactis subsp. diacetylactis

Micrococcus spp.
Bacillus spp.

Acetobacter spp.
Escherichia coli

L. filant
Leuconostoc dextranicum.

L. mesenteroides

L. kefir
Streptococcus salivarius subsp. thermophilus
Pediococcus spp.
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Table 2-2-2 Characteristics of genus [euconostoc.
(Thunel | 1995)

Gram-positive coccus

Spherical cells,often lenticular on agar

Occur usually in pairs and chains

Nonmotile

Catalase-negative

Not spore forming

Facultative anaerobes

Cytochromes absent

Arginine not hydrolyzed

Nonproteolytic

Indole not formed

Nitrates not reduced

Nonhemolytic

Vancomycin resistant

Generally regarded as nonpathogenic

Optimal temperature 20 to 30T

Chemoorganotrophs (require rich, complex media)
All species require nicotinic acid, thiamine,biotin, and pantothenic
acid or one of its derivatives

Heterofermentative (uses a combination of the pentose phosphate and
phosphoketolase pathways)

Produces primarily D(-)-lactate

Milk is usually not acidified and clotted without added yeast extract

(except Leuconostoc lactis)

Some, but not all, species produce dextran from sucrose




Fig.2-2-1 Scanning electron micrographs of (A) kefir-bacterium
and (B) L. mesenteroides |AM 13004.
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Table 2-2-3 Effect of various saccharides on the acid formation
and pH of lactic acid bacteria.

Kefir-bacterium

L. mesenteroides |AM 13004

Addition of Acidity (%) pH Acidity (%) pH
saccharides
(10mg/ml of Cultivation time (hr)

med i um) 24 48 24 48 24 48 24 48
None 0.165 0.165 6.4 6.3 0.139 0.167 6.3 6.3
Arabinose 1.221 1.268 4.5 4.5 0.744 0.840 4.9 4.8
Cellobiose 0.179 = 6.1 = 0.196 = 6.0 =
Fructose 0.576 = 5.0 = 0.550 = 91 =
Galactose OIS R U 6.3 6.0 0.281 0.347 0 § 5.4
Lactose 0.166 0.177 6.3 6.2 0.197 0.238 6.1 bl
Maltose 0.352 0.651 9 4.9 0.629 0.619 k) 4.9
Mannitol 0.168 0.184 6.2 6.0 0.211 0.233 6.1 5.8
Mannose 0.204 0.678 5.9 4.8 0.236 0.407 5.8 5.3
Melibiose 0.207 0.181 68 B2 0.678 0.679 4.9 4.9
Raffinose 0156 0:152 6.4 6.4 0.629 0.604 5.0 5.0
Ribose 0.243 — 59 e 0.484 = 78! =
Salicin 0.202 = 5.9 == 0.188 = 6.1 o
Sucrose 0.510 0.508 5.2 5.1 0.500 0.500 5.1 B
Trehalose 0.650 = 4.8 = 0.679 = 4.8 =
Xylose 0.2100 0.223 6.0 5.9 0.598 0.664 5.0 5.0
Glucose 0.641 0.672 4.9 453 0.686 0.708 4.9 4.9




Leuconostoc Spp. :cocci or coccoidal rods,Gram-positive,gas from glucose,
no NHy from arginine, D-Lactic acid from glucose

l
pextran formation + Dextran formation -

I I

L-arabinose sucrose
= + - +
|
|
maltose raffinose fructose galactose

- + - +
|
grovth at 37T
;__J—___‘* L.cremoris L. oenos

l.carnosum  L.dextranicum - + L-arabinose trehalose

D-xylose - +
l l _ A _L_____1
ribose galactose ,——l—’
- + growth in 6.5% NaCl
[——‘—‘ L.fallax L.gelidum = +

mannitol L.mesenteroides - +
- | + | 1 growth at 15C L.pseudomesenteroides
- +
[ ]

L.gelidum L.mesenteroides ’——‘—’ Keissella (L.) paramesenteroides
L.amelibiosum L.citreum

L.mesenteroides
Lolactts L.argentinum

Fig.2-2-2 Scheme for presumptive identification of Leuconostoc
spp.  (Villani et al. 1997)

B 2-2-2 LeuconostociEDH#EEMZREE D=8 D F k1

DGOSR B AN Ic L 2 RERBRAITbNhTWS (Farrow et al.
1989, Villani et al. 1997) . ZOHWKICIBRT HHMMIL T LB, M
(Farrow et al.1989) 7 4 U E > O Ix#kiM /s FERER G T HPuto (FERED A
BE) (Kelly et al. 1995) Zw&hoB@IhTws, BB, FEUstcl
BOSERE AR iz 2 5N 2 I MM & E RS BRI O LBRFTDONIRENH S
(Ludbrook et al. 1997) . Fiko k> K EREARMIHBMEND LS5 1Tl >
EOWR, BB (DNA, RNA) ZMTic L2 60T, 77 4 7 LB O MBS b Ic &

SREMAREIZOWTHSRORMNBETH 5.,



w3ffi T4 THoOHBEABRBZPLLETIRIEADOARRES

1. =

74 7INEREIO A THEFATRET, FBKIEIK O 8 [ AT /s 7L A B 2
w7, MOBMHEORREEN S HBIMRAILL citreund MKICIKET
AEEOBW I ERBEE SN, ThE RO R 2 RER TR L 2B L#Ic
LB AT, 2ARFRIERE O BB OB 0 O TRR O K E, SR8 5
FBILEOEFTIREBNR RS TWiz., T OFEREMED 21, Bibich o k5 4l
R EWWEFRENEEBL TWSAEIESRE W, £ 2T, RAIFAFRREKE A M
W B0, RHLRACHERBRE, BNWENL EoflBENHZZEL TR
Hak®EL, 74705 HELU LR A ORLBT O ROl % R & a3
rrkblic. k7, IKFEMixLeuconostockio> —D Td % L. mesenteroides
IAM 13004 RIkRICHE# L, EBEMBLOFHERELREZ B L AN SBT3
ZERLE. £LT, WM ELTWEHE L ETHWK L helveticus®S.
thermophilus®F{HICEF B LI OCBKIER AN K BFE S NI AT AN Y ZHFRNT
AIELEL, FIATHOHBLELBRAELETREKRSZEENRACNDZNES
MZOWTHRF L.

2. RBHE

(1) EAMZRSLUARE

BEMBRELT, 18 WIMoZNVaT7IT—F¥ A, VIVIYA LA
BLUa-735—F ADEMHEMLE. AMEELT, H2E W2MilchnT
TIATNO WML LR (U 7 ¢ 7IMH) B XL mesenteroides
[AM 13004% f 11 U 7=,

(2) BB BRS L KIgE

774 7B B L L. mesenteroides 1AM 130040 K53 1o vk il o — R 9L
BRI E BB, L. 555 U 1500 T 2 REHBL L9 2 i
VTR b A GRBRET I AL BRI M A 10mT O B TEL, oA — |
TV EMATI2ICTI04 MMM, A% UL, BEEREO T 7 o

TR, I mesenteroides 1AM 130040 & 4- 77N FHm s 538 U 72 4 %,



ﬁgﬁa)qlfl‘ﬂﬁﬁ%mblf, B2 OBBPFEWMITEERMBAL, Yy TFI+Y—
cppik, 30COA X FaX—F—pT2UNMEEL .
LA R B, 10% MR H250n0 A WU L. W1 352 M
0. EBRAHICHEY, BHLOZD O MAREZ 3, 5, 10, 2050 & FbkiCZE
[ WUGHEE T TR S ML e, 758, RS BOS ISR T 5 /e
wm L R EHSD UDERBEL TBVWET IV I+ vy TP ERBRE I
T 2AEL, A= 7 L =T ZMNWTI2IT, 25HEMARER, aml
., BEBOWT, HDOMUOERABEL THBWEMBRNEZ/NAY —)VEXY
hEMWT, LA S KL mesenteroides IAM 130040 K53 # % & 4 O B4t
Wi 2T OB, BERE%, Yy TFIFV—THREPL, 30COA > F a2~
- T2RFREIER L 2. LAV EHLBICAERRETH L Z E 2 EBL, —
BAMEERNEED S OKAEZ NI Z0IC, ZOJERERMLIK A [FER I R L
WL, 30CT24FMIER L2 b D0 2B L L. mesenteroides 1AM
B4 i E L THWE. A% S LR LBZTIWY, S5 M CHER
BEL TBWAETILIF vy v I EHBREICHELLE. £, HEIZWKLCTIO
RAFLINIBBEMEOHAGTRAEL, 262 1mE L. A— k2 L —
TEMWTI2ZITT 2 MM %R, amlic. r 74 7S LKL
mesenteroides IAM 130040 Fis M A2 H SN COEBRBHE L THB Wit
ENAY = ERy bEMWT, EHHOP TS WEBEM I ACOX2 MW
TORBLE, ToO%, ¥y FIFH—THEREL, 20, 25, 3035 L K37TCTIY6
WEETEELE, oH, BEBEBLTLWAEVWDLOEIY PO—)LELTHW
B

(3) &8, MES L UpHO M E

REBIE R h o AF IO VT, ADSD BEF o2 L @IEst (Kl
&b, &rsm (3,6, 9, 12, 24, 48, 96§ [H]) 12660nmo B )& 4 e L, Wik
FEBIE & 5T0nm % 72 1360000 T DRI & OBIHRR 2 W, BB L /-
(Ueda et al. 1978) . 72, PERXKLULTEOEZORKEEZPRIMEEL (OF
WEemE 1987) | plizTwin pll B-111 CRBRAEF) Lo, H28E W1 M
2 BB VE L .



3. ERERBIUVER

(1) BERICRIEFTHLED DS

w1 28T, WMEEORWIT LD FE U RGO o Rk 4 ik k2% iR
), 54 LA L O MBREE S TE RAF s RAE BN BT S 7. W RRHE
DEIER ENBWICRIEZY, WHEEOBNWIZ I DRERICENRTH L HHEX
5N B, N5 WL DR 2 RGBT FURR A & BERR L, 96Ky [ 15 38 % 0 B 1%
e Lo &R ETable 2-3-11C/" 7.

% 2-3-1 AMEOMERICRIIIHRLEL UMD LHD
INEARSFE D 722

Table 2-3-1 Effect of enzyme treatments and heating time for
gelatinizatin on the acid formation of lactic acid bacteria.

Kefir-bacterium L. mesenteroides |AM 13004
Acidity (%) Acidity (%)
Heating time

(min) Glucoamylase A Gluczyme Glucoamylase A Gluczyme

3 0.076 0.216 0.107 0115

0.076 0.229 0.089 0.136

10 0.063 0.246 0.067 0.094

20 0.076 0.228 0.112 0.112

*Acidity was measured after 96hr fermentation at 30C.



mmwt@@W%ﬁ%m%Km#be,ufh@%&%éMuf%&wv
A LMBOHBIINAT ST~ AMBRLBELD DRERBBN SV K
ppRgohiz. ¥, 2HOBLBERIC LS AERD £, L. mesenteroides
[N 13004L D BT 74 TABRBEOLBKREL, JI 7 VA LRBERLB OB
a7 A TIHREOANBIERZ L OB <Aook, IRFBIEREZICB L TIIMR
WO AT L LARBOBREROZIZI LA LEASNT, W OBILE
FBWTHRREREOHGSNLAEMBAFABMTE L, LEN>T, UEOR
Bl 5 o EmBMLEZ T TR S L OB AR T L s s Lk,
(2) REB{LARTPOABBAOEBTESLUBREOBRNE(L

gL TOEBFRREDD DI, 774 7MW, L. mesenteroides
IAM 13004% R L, REMICEFEZMEL CRRZFIg 2-3-1IKxmd. £F
ERZN A LAMBOERVTHOLBEEZ W THORWEZRL, K3%96
KBy 74 THBREO AN 2HERERS/Kok. ), V/)VaA7 35—
¥ ARERLBOGEICE, MBEOLMBEDBICRROEFTEL R &
BELEBICERNMNZRELTILEZREL cDONFig.2-3-2Thb. VIV 7 YA
LAMIBOANBENRE /25 DIX, Table 2-3-1IcmLEEBOTH DN, 7
TATHREO DA REENE <, 2405 #E TH L. mesenteroides
AN 13004& thed 25 &, 2MERIECORIEXIEN > /. L. mesenteroides
AN 130044867 )V 7 A ALBEERLIRIE R OB G, BIEIHRLIC LRI M
FABO S, EHFELBAEREZ KL ZBE, I6RERERBICIT T 7 4
THMM B KL mesenteroides TAM 130040 BRI N/ D EEL TET
WOH, EREI2HBEOREND S, £k, 74 THBREO EH I
BUNRBUBS LRLTVS0IHLT, BERAXT<EELLTOAL,
“J. L mesenteroides TAM 130040 565, 75 JE 1 2R ) 55 3% % LA BB 13 K &
SERLTuawoRHMLT, MER2HBRIEELLTVS., LENRST, %
RECRIEIC S o BEOMBBIRSRBD 5N oM, 74 7 LEEEEY )L
T AR O B A I, HORME S IR RET LS5 b0
ﬁ*ﬁﬁ(:%%‘éﬁﬁiéh‘tb\%ﬂﬁﬁﬂiﬁifé%t%k b, HHWIE, EHEES
RREORE R /s & 78T % OILMB TR > T VD EbELLND., €O
BRI Ow TS ROBMETH B,

e
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Cultivation time (hr)

Fig.2-3-1 Effect of enzyme treatments on the growth of lactic
acid bacteria.
Enzymes used for saccharification: (---)Glucoamylase A,
(— )Gluczyme. Inoculated bacteria: (O)Kefir-bacterium,
(A) L. mesenteroides |AM 13004.

B 2-3-1 ABEOEBICKITULEMREOLE
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Fig.2-3-2 Effect of enzyme treatments on the acid formation
of lactic acid bacteria.
Enzymes used for saccharification: (---)Glucoamylase A,

(— )Gluczyme. Inoculated bacteria: (O)Kefir-bacterium,
(A)L. mesenteroides |AM 13004.

B 2-3-2 ARMBEOBMEMRICKITFTVEBREOLE
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Leucouostoclﬁ@l‘é‘ﬁﬁiﬁiﬂﬂﬂizo~30°ctb\bﬂ“(z‘sD (Garvie 1986) ,
-hETCTHERL TN, BRAERORIFSHRRIELSRMT DI,
g MepiA AL, 20, 25, 30, JTCTHEL, BEFMICRIEEILAEREL /.
7ORRETIL. 2-3-3, 2-3-4ITRT .

EEBRIEICAND ST, WINOLREZINTWTH 7))L 7 A LR
pFEMZNAT 2T — AMBERBEBE LD bRERERIH ko7, VIV
F4 LB OB G, WTNOILKAS20~30C ORI TRIFCKRIED 5T
L. L L, STCTHERT 2 LB MICAERBENRITFL, L mesenteroides
N 13004 ICEBAERNITIEAERBD N ko, B %
O6RFMILA FIER L7 & ZA20TCTHE BN MM sIEIHEALBBEEbICH LD,
I. mesenteroides TAM 13004130.27%, 77 7 4 7 LB WI130. 28% BIE £ T LR
L, MFOLBBEORAERITIIEIRF L L7, L. mesenteroides 1AM 13004
AREEBERICB W TR 74 THRAICHE L, FERNTE 5 KERH 0
FRLUTHY, MAERICKHELRKDZRAICED LN SRBEZ LKL TWD &
#xhs, LML, FERERHLIKAZFW T 2B 61013 TE 2720 BIRF RN 3 W]
aANENENZ, FERUNBOR R T 70 7THBRHZI0CTREEL &
bONMAERIEIROBSBY TN EEZL LN,

MEDOILMAZ BT 2L, M bILHERA SN DM, BB O FERENE L
BROMTR Y 74 TABBEO L NBIT, WbELOHMEWAWEY 74 T4
BREOAM TN —F 4 —SNHR<B L S Ik,

(4) BEBREZAFAIN I BBRLEOBEEROBERCRITTHE

L. helveticusis L OrS. thermophilusZ I WABEEI NI RH 2 RET 5
CETHOAEBEMNRRBIFE AL, I RAENRERMT I ChE JRIES
ERU~ (Fig.2-1-4, 2-1-5) . B O FBIC L 5 RMEED %13, L.
helveticusd)%é“ﬂibit/uE:?}Bﬂf&ﬂ\af:?ﬁ, S. thermophilus® % i3
CORORBIN, 7)) 2748 A LWL ERREAL IR T FERE & 7 5 708 M 2 R EE V85 T
SBolke. 74 7 IR S &L mesenteroides AN 1300413 Bi L 0 7
CHE TR AN EN S, INIRAERAET I E>TLOR

TESREE I, MiH MO & R o T B R RS AR B B,
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Fig.2-3-3 Effect of cultivation temperature and enzyme
treatments on the acid formation of kefir-bacterium.
Enzymes used for saccharification: (---)Glucoamylase A,
(—)Gluczyme. Cultivation temperature: (O)20T, (A)
25T, () 30T, (V) 3T7T.

B 2-3-3 U774 7ARBEORERICRIITERREL LU
MEBROLE
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Fig.2-3-4 Effect of cultivation temperature and enzyme
treatments on the acid formation of L. mesenteroides
[AM 13004.

Enzymes used for saccharification: (---)Glucoamylase A,
(— )Gluczyme. Cultivation temperature: (O)20T, (A)
25T, (1) 301, (V) 37T.

2-3-4 L. mesenteroides 1AM 130040 BE4 K IC R (T 3 1SR RE
BLULEBEROEE

o k- B



A A SV T E G RA LIS, 7 o 7 TR A B, M
tpﬂi’iﬂlﬁfL/'Ctt&ﬁfﬁbtig%@%ﬂé’&[“ig.2‘3‘5‘1/1—?75'0

,j}bgqj/r/,\ﬂ&wﬂsi&&@ﬁﬁwiﬁﬁ, AFXLZIINIWRBEDORGEND
:5g&ro)%®ﬁ*%%$ﬁéo)iﬁ-$ﬁﬁﬁ< Eole UL LIRS, BRERED
5% BIETH D, L helveticus®S. thermophilus& ¥4 % & KAk AE LD
NEERSBEVENVNZ D, e, BB EORGHRNE 1 2~5 : 5ETH
WO BB 5NN, TNBMEAF A VY RBORMESRMT 5 &
prWBELA</Eo7. DIBHRAICHEHERMIZ LR L Twoc. WK
BIES, MIEN0.3%RIEDS : 2~7 : 3O LONM<BLONE. T ¢
30bDIIEES. thermophilusE RIRREOMRBETH 573, S. thermophilus®d
PADLORIN VKD ORGICEDAKNBIFICAEDEEBNVWAT, E550
EVWAEELB O A THRBESEZ AR I N —T 4 —IbM<EC k. )
RS OFM T D BIARZALT 2 0T, LERPIEOATE Tl
ndhs.

JNVa7 27—t ANMBLBTRESES L, VIV YA LBl
ERRABYD, SNWIRHMNMELBDZTHEY, BEBRLZIZLERLTWS, Lh
LIERS, €O EREIII NIV ALUBOLO EHET D ENB DS, &
BOBRB LA SN/, BILBOA OB H, WRERWIIC B 2 RIE O M
SH2HEBRELD, BLBOLERNRT : 30HEDORBIEDENRBATH - /-,
MEINVIZRAZEMT S ETAaMCERL, SV VENROEVICHND
5T, INIHEMEOIO LRI Vo, LENRST, Va7 35—+
ARBRHEETIE, SV RABEMIC Lo TH, ThRHOLEB IR AXLE
BET, 2L/ 0BEENEZLDZIPTVEVAETI TH D,

L. mesenteroides IAM 13004 TRERICAFAI N/ RBAREL, KBatl
RRREFIR 2-3-61CRT . U 74 7HME ST EREOBINERLTHD,
TN A KPR OB S, 5 :5~3 : TOWKBED TROBIE LR
OB < 75570, S0, DIOZEBH S 7 4 7 HB I & VIR Bz BRI AT 2 5
e 7hayis—¥ AMBIEBWTE, 774 7ABEE LT 2L 2
VIRBEMTRIED LREEETH< 20, HROBEGZY 5Nk, pllid

BTHOTH LR N4 ABEOBE & FIEFEED R EE 5L Tk,
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Fig.2-3-5 Effect of mixing ratio of saccharified solutions and
Skim milk solution on the acid formation and pH in the
culture of kefir-bacterium.

Enzymes used for saccharification: (O)Glucoamylase A,
(A)Gluczyme.
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Fig.2-3-6 Effect of mixing ratio of saccharified solutions and
Skim milk solution on the acid formation and pH in the
culture of L. mesenteroides 1AM 13004.

Enzymes used for saccharification: (O)Glucoamylase A,
(A)Gluczyme.

B 2-3-6 L. mesenteroides |AM 13004 B4R & pHIC K 1F T H{L&
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fo LENRST, SIITRMIPORERERMT D EICES T, HOLETIC
PREDES TN, BEBRH LBRESENTORWERIEIE T 29,
IV YA LNLBBALB N O 5 2 R BBETH 5 2 & i3 n,
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w35 774 THODEBARBICLSRMBLERORERIC
RIFTEHN

w1 BALETOESOHE

1.
KMBAL OB THAEFRAIEE Y 70 7 L0 BBL LN, MR
@l mesenteroides TAM 13004 TH L 2B & ICUBRERICI D AERFES &
SRIENRRAE D EVIRBRBO N, L Te ORI, TR A s
DEWT NI A LMBOENRBIFTHo 2. ZOFRMEDZED, KoK Biikh
ERENEWHOBBEOCROBNICL 2 RS NS, KIEBLRERIC L
DRBINTWVWEDT, TOELZERYEI I NI -—AZTEXKD LT LHETDH
R N R A2 2L~ ES T I NATET—E ALT T L
TETHORMRIIRZ>THEY, TOMNREMHEICEBL TWLIEWEWHOE
AhEBEAOLND, Fiz, BALREFR ORF-C LR R/ 5 720 BiALRER & A ik H
PEBERELTWDAEELH D, €2 T, £7, MAKOREBEARL
HIT, Py A ERMEFRBRICH LS URIMEBEZFARL, AREOLERICAD
BEBTIFABEORMMEZRNL, MEOMLBTRBELIRFITL2ELED

L, 82 OKIGRERZHFEML, TOLEFECERERICRTITEEEZRHMT 2 C
ol ok P

2. REHE

(1) EREBEs L UARE

BEMBERIE 18 BIGO/NATIT—F A, FVISALABIU
CTIT—F NDEEM L. LMEEE2E S2HicHBLEY 740 7R
BHE L L mesenteroides TAM 13004% J1l W 7=,

(2) BlegoEN s L xin®

KBS~ 15% MMM, v 1 CRPS SWBMBMEFNBL, B 1E 3B 1 i
S RBA o TRHLIE MW L, FUMLBIC BB E T, A%A

SV BRI R R, TARNENABKE EOEMM E s,/ MOHET, &



o EEBLHIC £ % O ST RER % B MM BN & B0 0. 25m8/md i L,
QL T, GEMBEMMAGHIC, B2 W3M 2. KKK TH
g L 7o L M BB L, 30°C T 9BRERINE R L

(3) LHES L UREONE

A MEEEE OB LTI, B25 WM 2. HRAKCHST
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Fig.3-1-1 Effect of saccharified solutions and addition of
inactivated enzymes on the growth of kefir-bacterium.
Enzymes used for saccharification: (-——)Glucoamylase A,
(—)Gluczyme. Addition of inactivated enzymes to the
medium of glucoamylase A: (O)None, ((J) Inactivated
glucoamylase A, (A)Inactivated gluczyme and to the medium
of gluczyme: (@)None, (M) Inactivated glucoamylase A, (A)
Inactivated gluczyme.
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Fig.3-1-2 Effect of saccharified solutions and addition of
inactivated enzymes on the growth of L. mesenteroides

IAM 13004.

Enzymes used for saccharification: (-—-)Glucoamylase A,
(—)Gluczyme. Addition of inactivated enzymes to the
medium of glucoamylase A: (O)None, (O) Inactivated
glucoamylase A, (A) Inactivated gluczyme and to the medium

of gluczyme: (@)None,
Inactivated gluczyme.

(M) Inactivated glucoamylase A, (A)
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Table 3-2-1 Effect of additions of inactivated enzyme or enzyme
inactivated after incubation on the acid formation during
fermentation by kefir-bacterium.?

Addition of Acidity (%)
Additives additives (mg/ml)
Glucoamylase A Gluczyme
None 0.078 0.177
Inactivated 0.25 0.087 0.203
glucoamylase A
Inactivated 0.25 0.116 0.191

gluczyme

Glucoamylase A
inactivated 0.25 0.085 0.207
after incubation

Gluczyme

inactivated 0.25 05145 0.193
after incubation

*Acidity was measured after 96hr fermentation at 30T.

EnmEsL Tws EEXSNEEY, BEBE/ VI TII—¥ A,
VA Ao HEWMILRISHI %O T 3 ) EEZEBLE. COEEFig 3-2-1
CRT. Z70a73 55—t TRERNEOTIVBENRBEAEELLLTLA
WORK LT, V)V H¥A ATRFERICEOTERMY S ) BRESRRATE T4
BEFMLTWE, cnid, BEERPCFAMMELTEENS T0FT —
DREARMNS <, AOMILREF Lz EfiEans. £, WIholi
BEOD Y b2 Bx THRBOKESBBONE, BT, oI CREBLTAH

CHMIES /Ly 4 1% “RBZ VYA A" (Incubated gluczyme) &
T3,
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Fig.3-2-1 Contents of amino acids measured before and after
incubating of the suspensions (100mg/3m¢ each) of
glucoamylase A (J) and gluczyme (E) at 56T for 15hr.
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Fig.3-2-2 Effect of incubated gluczyme on the acid formation
by lactic acid bacteria.
Enzymes used for saccharification: (---)Glucoamylase A,
(—)Gluczyme. Inoculated bacteria: (O)Kefir-bacterium,
(A)L. mesenteroides 1AM 13004. Acidity was measured after
96hr of cultivation at 30°.
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Fig.3-2-3 Effect of incubated gluczyme on the acid formation
by lactic acid bacteria.
Enzymes used for saccharification: (---)Glucoamylase A,
(— ) Gluczyme. Inoculated bacteria: (O)Kefir-bacterium,
(A)L. mesenteroides |AM 13004. Acidity was measured after
96hr of cultivation at ca.32T.
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Fig.3-3-1 Thin layer chromatography of incubated gluczyme.
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Table 3-3-1 Effect of the addition of TLC-fractions of
incubated gluczyme to fermented saccharified solutions

on the acid formation of kefir-bacterium.?*

Addition Amino acid® Glucoamylase A treatment Gluczyme treatment
(ug/ml of medium) Acidity (%) Acidity (%)
Control B 0.092+0. 003 0.230:0.010
Incubated 20.17+4.91 0.20510. 003 0.24210.011
gluczyme
F1 0.77£0.23 0.09040. 003 0.24710. 005
F2 6.6410.87 0.077+0. 006 0.2400.010
F3 3.8510.56 0.08040.011 0.234+0.009
F4 3.6241.01 0.08410.012 0.238+0.007
F5 4.1740.95 0.174£0.014 0.23410.019
F6 0.61£0.24 0.08140.012 0.244+0.001
Fi-FY s 0.20310. 005 0.242+0.032

*Acidity was measured after 96hr of fermentation at 30T.
"The contents of amino acids were determlned by the ninhydrin method of Moore

and Stein (1954).
Each value is the mean + S.D.



Acidity (%)

015 =

010“' -~
005} L_l—:—J_i_I_l_J_1—Ji:
0

F5

lle

Leu P

Phe

Origin

Fig.3-3-2 Paper electrophoresis-bioautography of the
TLC-active fraction (F5) of incubated gluczyme.
Conditions:0.52N Acetic acid, 800V, 90min. Acidity
was measured after 96hr of fermentation at 30T.
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Fig.3-3-3 Paper electrophoresis-bioautography of the
TLC-active fraction (F5) of incubated gluczyme.
Conditions:0.02M Tris-HCI buffer,pH 8.2,800V,90min.
Acidity was measured after 96hr of fermentation at 30T.
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Table 3-3-2 Analysis of amino acids in TLC-active
fraction (F5) of incubated gluczyme.

Amino acid Contents (ug
Leucine 55.09
Isoleucine 43.94
Phenylalanine 42.94
Tyrosine 5.16
Valine 3.81
Glutamic acid 1.69
Alanine 0.80
Serine 0.42
Glycine 0.37
Threonine 0.22
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Table 3-3-3 Effect of various amino acids on the acid formation
by kefir-bacterium or by L. mesenteroides |AM 13004 in a
saccharified solution.?

Amino acids Amount of additives Acidity (%)
(ug/ml of medium)
Kefir-bacterium L. mesenteroides

IAM 13004
Control 0.06510.021 0.07940.013
L-Leucine (L) 5 0.075+0. 006 0.088+0. 008
10 0.066%0.016 0.090£0.010
L-Isoleucine(l) 5 0.11510.010 0.11610.010
10 0.122+0.012 0.11840.009
L-Phenylalanine (F) 5 0.077£0.013 0.091£0.016
10 0.075+0. 007 0.093+0.007
L-Valine (V) 5 0.05940.019 0.089£0.010
10 0.06210.010 0.08740.011
L-Glutamic acid 5 0.071£0. 006 0.093£0.010
monosodium salt (E) 10 0.07040.013 0.087+0.007
L+ each 5 0.11940.007 0.102+0.022
L+F 0.070£0.016 0.080+0.012
I4F 0.104£0.014 0.11640.009
1+V 0.113%0.011 0.1600. 023
LtV 0.066%0.013 0.0650.014
L+I4F 0.119+0. 007 0.09940.016
L+I4V 0.17740.024 0.150£0.016
L+I4F+V 0.193£0.019 0.161£0.022
L+I+F+E 0.120£0. 008 0.10640.013
L+14V+E 0.17640.011 0.167+0. 022
LtF+V4E 0.05810.016 0.08410.008
[+F+V+E 0.09610.019 0.160£0.011
LEIHF+VHE 0.18610.011 0.167£0.012

*Acidity was measured after 96hr of fermentation at 30C.
Each value is the mean + S.D.
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