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U700 L UG RN A KD (2% NaCl, 0.1% KNO3) RO @i 5 B
4 CTIGE LIz, R7F RORMIMAED bz, B TOMMRIZEE O DI
TORD DT DN 2 OEMITEERNIC L VREERZ R o7, £Tes ITTY
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MDoTe DY, BEOHBERIC LD RIFEIZE DD DOTRNWEHREN, ¥, WTno
BALT I/ RIFE—FPCLELHDIEERHREOEP - e b, MBERNEETET
OWEHET X BROBMOFESRTFTH D RS L.

BT 2 ) RIFH—CEMIINaCUT & D KX R E S, ZOREIR—#ET
BHEIZ LY RS> TWe, T3 R7FH —F COLeu-NA [T BIEMITH £ V¥
WA o Te S, Lys-NA 1253 B iEEARIS0%ME S iz, ¥, 73/ RTF
& —PHOGI-NAIK T BIEEIEA < B &S hieh o TS, Leu-NA 126t s 2GRN
32~34 B S NIz, 20X 51T, T I BROBIMIZEDERLTWDT /) 7
FE—¥ C L HDOIEMNNaCl O EE KRESZIFDIEBHALPLRYD, TDOZEMN
HIEHIVRINTCBRET X / TR ORI E N L ERTH 5 LB S hiz.
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—t—UREOERMTHFOBEERIIEMLTWVS, 25 ORF ORIz /AR,
ERRIE ., TRz B2 RRMIZT Y AK Y (GiEE) | HEXNZ2A0E Y
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IR GILER EIXEB L DBRNN EEND LRAMIZ, T2 AF v+ =07 L —"—H
BREND, FHZ, REIEELZ DD, 71— "= 23 ShTn3 2 & 8SERIIC
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RIFBDZENRKERBEL Ro>TWND,

RADBRIZ L 27 L — = RIZiE. B i 8ins 25887 3 ) o7 Kn
HikLTnab 2, che oy, BRRIKAET 37057 —CORRIZLD bib
ENBIENBMBNTVSY). —F, ANNTEFOHETIRICEI 37 L— -0k
R DN T OFIZRIZIE R IZ 720 THETIZ, Y —% — V0 AMERIF ORIE T
BCOUHET 3/ BOEALIL DN T DD st B, Fie. IREHIMBE . IR
T BT T —ETHIIT T UR0T I ) RIFX —¥ OIEPEIC RIE MR D58
ERATBES Dk 5, L L. WERICEBRTRICBIFS 7 L —S— iz onT
DRMREDIE L T L= N— 3 DL ONTIEE A SRS TR N ONE
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TIT, AR TIIEETETO 7 L —R— 50 OB E2THRD LRz, 7L —A
—RDDERRICEFEE T HNENE 70T 7 —BREE L. 7L — N —Ris O s 2 HE
Bliz, EHIZ. TN O OBREEOHBESNCHTIHEEPLNCTEILIZLY. F
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2.1 25tk
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A F o HBIEIIDE-52 (VY b= #HE) Z2AWe, 7I ) RIFX—FOHE L L
T. AlaB->7F N7 I K (Ala-NA) (Shigmatt#) L Arg-, Glu-, Leu-, Lys-, Pro-
NA (Bachemfti#) ZFH L. 7 I/ R7F X —POREXK & L LIZEDTA &
3 — NEERIZ. ZNENBIRILEE T IS4 T A7 L VA LTz,
2. 2 IRE

Ko — ZAOBIZRRERDI/I0BDOY » 7 VI (20% NaCl, 1% KNO3/KE#K) %
EHSETEAL. 4CTSHMMRE Lic, MBOZEEKEZTA LK — 2 D% F4&4:
T Lz bDEa ha— L& Lk,
2.37 ) RTSFH—L D5k o

FPIRRT DR o — A, B8 L CHRIEFIGIE N SR Il Lok e — 22 # X
LT, 3EBD01% DANI T & ) =)V E2&T40 mM b U ZIERESE K (pH
72) ZMXTHRETFA XL, BREHH LU, ZOMHmE10 mM b U MG
(pH 72) 1ZEHTR. [ UERER THEM L UizDE-52% 5 Azt iz, FEfkIz v iz
EEIRCTIERE X VI BETRITEN LT, B L X Vo8 B SR s aal:
(0-0.4 M NaCl) TrsHi L1,
2.47 3 ) RTFE—¥OIEWNERE

200p! DEEREHZ200ul D1 MM 7 2/ B-B-F 7 F L7 I K2mM DTTA 4 AR
100mM kY RiFRRESR (pH 72) LBA& L. 37CT—ERRA > F 2 ~_— |k LTz, Sl
BELTZB-FTT7FNT I %p-FAF NI U F AT NTE RTHREASE, 7O 540

nm CHlE Lied),
2. 5T X BRB LORTF RilllE skl oisl s

Jrge i D v — A, B K OEEFIRINE I RN Tl Lo e — 2 2 X iy
WU, LTEBOZEEKEML, 12MEETSFA X Lk, ZOKRET R — MISBIZ
BBESICN) I/ nafFRERINL. BZ 2RI BMEEToTe, mODEES. Bbh
Te LiEERW, T X/ BEZNE L. 512, 20 Lg% 6 NHEERE/E F. 110 °C
TR L, 27 I/ BEZE Uiz, 27 I BEILEMT I ) REY %
L3WeT I BBERTF KIET 3 /i L LY,
2.67 3/ BT _

TI/BBIEIANRY 7 6300ERT I B AW TERICE Y ER L.
2.7 INRA v O

il 51O OH I, IR ED X 0 % Ui, B E Wiz 3 (5B o 1mM
EDTA %&%20mM JRIRKFET I ) ¥ AREEMZ . SHRARESF A X Uiz, 10,000 x
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g T20 23 fhzE OB L1 Havre LiE% 1 N FER T pH 4.9 IZFH% L7z, 7,000x g TR
Sk UTc, /bhniciiBz. 01%AN K7 v =& ) =), 5mMEDTA. 10 mM NaCl
ZE&T20mM bV RIEEREEH (pH 70) TRE L. [FUBEE R CEML LZDE-525
S AT T, FEMEEIS BTV b1V ACASHT T ERIEELY L SA VBB T,
2.8 IS v DIEPENIE B

TINIA 2207 ml D01T% TP A >, 09%ANFT Nx=& ) —)b. 3.6mM Hiik
ANT T LEateTl0mM b Y RIEMEEW (pH 7.5 th, 30°CT302RIA > F 2 X— k
Uiz, MIBEA L7225 512 M) 7 aaf e x CTRIGZEIE Uz, 4°CTIRKE
#%. 15,000x g TIS4RHELTHE L. 5 bz L& D280 nm TOWSEE 2l Liz.

3. BRRBLUEER
3 HELRETORTF ROk
FEP & BB AN N R INT S A4 CTHE Lz L &, WFhoHa b~
TF ROEM»BRAD bt (Fig.1) . L L. WEAIZRINL THE LBEIIZ. +
OWEIMERERIND S DIZLLR Tz olz, TRNENOBMEIX. HwINLIZEBEIZ5.0
wmol amino acids/g B, EFRINDHEEA121%15.0 wmol amino acids/g T -z,
BRARFOXTF FEINCEBRL TS 7 a7 7 =& LTRINAA AV
WZHT T UB ELBHLNATND, £Z T, BKa—RX VIR, D
RIEANC KT D EE NI T —ZITR L TWIRWR, IR 2 OFEREIZHE ERNIC
KVESEEERZ RN EBHLNERSTE, —H., BT 7Y VB L LOER X, E
HOBHBETRIZBNT, BRAIETLTO S bOOE I ARICbMHBEIND LFgEsh

TnBID, Fi chb OEMIS A~ SBIFIE R T, 25~35%E S N5 = LS

MENTWSY), ZhbOMEL D, HESIEINOBAME T 7T K ORI il &
NIEDIZ. INSA TR, BT TV OB L AEEETIZE B EHR S,

3. 2HETIETOWERT I/ RO

KR 2 A IME IR INT 5 B4 CTHF LTz & &L WINOBE bl
HET X BROBEMMARD bivie (Fig.2) « TNZNOHEINEX. WmINLBER L OE
WINDHEIZ, TN FI 63, 9.1 pmol /g NTH o7z, FRHZZ HEMLET 2/ Bix. W
FTHOHEDS Ala, Leu, Glu, Ser Thore (Fig.3) . —H. WINEBOD o7 3
2%, Pro, Trp, Cys, AsnTHoTc, TNETIZ, Y —t—VEETOHETETIZ. Ala,
Thr, Glx, Ser, Leu 23, ™A DEEIZR I BIFETIETIX. Glu, Pro, Ala, Val, Ser, Lys»S
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& BT B LEESNTWSS Y, KPR TOREDS 2N b & REEOMR AR L.

HEAZ I L TR LTe a1k, SERET 2 ) B O InE A ERINO b DIzt
N TCNDP I ol Y ——VREEIZRBIT S 2 HFMOHEBE TR TIE. 15% Uhinfl
NEh ol LRESNTVSY), Zhid, HELEEOENCEELTNS £ bhb,
e, WIEROT I BROBEMBEERARINZ L v MflEShiz, UL, ZOfi sz
—d. HEFERIMOBE L EER L ThoTe 2 Eo b, HBETECOREY 3 /i
DRI RNBHROBRE L. LT I/ RAFE—PCLHIR E->Thiebsh?
LB s,

33EFEIBTOT /) RIFHE—LiEEDOEL

& 2 BRI R INIE NI R INT 5 B 4 C T d 22 &1k v, NEEDT
IRTFE =B OEWERE DX S IZELT D02 T Tz, ISR, TEEORE» 5
TI)RTIFE—REAEE. BRI o< bS5 T4 =TT I ) RTSFE—F
AWML, HEEICHT DEEERNE Lz (Fig.4,5) .

WFNORTS, EDOFVRIERH S LMIRESTHE L., 73 ) RIFH
—REMIE. JERGEES (OM) 12 12, NaCliz & 2 AHE ST 4 -2 (0.11,0.13, 0.20 M)
RO bfc, O MBESE. EITE KERIEZRERD 57205, Ala-, Arg-, Glu-, Leu-,
Pro-NA O R TI[FIREDVEEEZ R Lz, 0.11 M E5MZ. Ala-, Leu-, Pro-NAWZ & L&
HAED bNTc. FRIZ. Ala-NAICHT DIEAMBKE D 57z, 0.13 MEIZME. Arg-NAK
R UTHERZ R Lz, 020 M IS, X TORE K LAMS Of T b kX 2EH:
R UTce REIZ, Ala-, Arg-NAIZKS T DEFAN K E oz, TN b ORERIT, seicfki
DS IRP T8 BT AR 2) L 112 — B L Tuve, 7M1 L7eNaCl DM 5. 0.13
MESHEIT 2/ X7 FE =¥ B, 020MESNEIT I /) RFFHX—F CEHIZ LD L HEE
SN, ZOHGOmMEROHMINE. ZNENOMEREZ AN TITok. TH8bb.
EDTA (COMEAD) H5WEI— FNEER (HOMEH]) FETFTOEEs 7 EhT
I)RTIFE—FHHDWXCIZED E Lz,

WTNOT X)) RTFE =8 b 5 AOKIKIZ X 0 IEEORDIRED bz, L
22U, EEFIRIN TR LT E OBERIEMEO M S 13, ERINOSE L 1T LA PEZD
HENF. WFNRB020MEIG DT I ) RTFX —+ C L HOEMN RS BT &
ML, #-oT. ZOMBERSEELETOENET I ) BOBIMOE5RTETH 5 L
BEINTz, TDOE ST, FHERFIET THERDOREMNIEFIE FIZLERTETF LA
ZEn b, WIEFIGRINTE: Tl T 3/ BROBEIM, ERMD D DIZHER TR ot
DiF. BREROEBEANC L DEZEMEDIETIZEDDDTRNEHES L,
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0 M H5) D Leu-NA SMEEMITIIFBIC L VN Uiz, Z OESHZIZSE S D& 28
JEPEENTRBY., FEEDFA—BRIZEDEEFZIONRNDT, 55X 5IZ4HE
U CEMIZ2 R RN NETH B,

3.47 ) RTSFHX -V OHEFNZ L HEE

RGN X ek LT IR T OEET 3/ BROREINDS, VR INETRE 17 Fx ¢
M SNTCHBZMHAT D). &7 3 ) XTFX—POHBERNICHT 285
(Table 1)

WL DTS DFEFRIEYE ©0.1% TR DR E 2 2T ) -T2, —J. NaCl
130.11 M [E5 DFER LS ORERIEMEIC K E R EEZ RIE Lc, £z, A—EETHEE
&V EDRENRRIR> T e, 0M HEi5 DLeu-NAMRIEMEIZ, NaCIHHETF T2 ~ 3
I LTz, 0.13 M EiS OFEFEIX. NaCliz L V#I35 BfREE N, X512, 020M
53 DT ) NTFE—LHDOGu-NAIZH T HiEx2 {AEESh2hr o7, Leu-
NA IZH9 DIEMED 32~34 BIHEE N, FUES DT 2 ) X7 FX —+¥ CDLeu-NA
IS DIEPEIZ D & 0 EE 21720 57228, Lys-NA 283 BIEHEASHIS0%IRE S iz,
ZDESIT. BEROBRIC X 56MET X ) BOBEIMNIEDEHL TWET I ) RTSFH
—tE CLHDENEMNNaCl DR KELSZIFDHIENPLN LR oTe, ZDZ M, 1
ERININTHERET 2 BROBINZMH Lt ERTH 2 RSNz,

4. SBOB|E

FHEIZEL Y. ERMTHFOEETLRIZBIY 2X7F KO, h5 7>
EANASA L DERIZE Y. ETlilET 3 BOVERIZEIZT I ) RIFEX—¥YCLH
DIERICE D b TebEaN D RSN, T, WELERETRZF Kt ikl T 3/
BROBEIMBIFH S NIz DIE, BT 7Y WRNET 2 ) RTFE—¥ C L HOIEMHNaC
WEVRESN I LD EHEESNTZ. LI L. T3/ XFFE—FPOMREIZIZH
HREEMSHDZ b, T X ) BROE RSB DOLA 2 RS Dizdizid, i D
BT F REAWT, ZORRMEEZ S BIZEHICRE T2 0ERNDH B,

Fio, HETERTR7F KT 2/ BROBINZRET Doz, HEH 0%
Wr e RITBPoTe NS, VeEm LT 22 E8E 1 b5, BEMIZIE, Caat
VEEBEKIOPICERML, HETETHIANAALA VEESEILT A EI2EY. N7FF KB
FONEBET X ) BB R EAET D Z EDSAREIZIR D TH A 5.
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Fig. 3 Change in each amino acid during the storage of
pork with and without curing agents.
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Fig. 4 DEAE-cellulose column chromatography of the extract
from pork before storage, and after storage with and without

curing agents. (A) protein, (B) Pro-NA hydrolyzing activity,

(C) Glu-NA hydrolyzing activity
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Fig. 5 DEAE-cellulose column chromatography of the extract
from pork before storage, and after storage with and without
curing agents.(A) Arg-NA hydrolyzing activity, (B) Leu-NA
hydrolyzing activity, (C) Ala-NA hydrolyzing activity

-3566-


SSRF020
スタンプ


Table 1 Effect of curing reagents on aminopeptidase (APase) activities

APase Substrate None 0.1% KNOs 2% NaCl 2% NaCl
+0.1% KNO3

oM (Leu-NA) 100 129.0 245.0 270.4
0.11 M (Leu-NA) 100 90.0 85.1 85.1
0.13 M (Lys-NA) 100 95.4 66.7 65.5
(APase B)

0.20M* (Leu-NA) 100 124 .4 68.4 65.8
(APase H) (Glu-NA) 100 99.5 108.6 101.0
0.20M (Leu-NA) 100 101.3 87.4 83.8
(APase C) (Lys-NA) 100 98.1 553 49.6

#; The activities of aminopeptidase C and H in the 0.20 M NaCl fraction were
measured by adding lodoacetic acid and EDTA, respectively.
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Mechanism of the production of flavor compounds in the curing-
process of meat products

Toshihide Nishimura and Takenori Mihara
Faculty of Applied Biological Science, Hiroshima University

Summary

In this study, the changes in flavor compounds during the curing-process of meat products were
examined, and the proteases contributing to their productions were identified.

Peptides increased during the storage of pork with or without curing agents (2% NaCl and 0.1%
KNO3). Its increment during the storage of pork with curing agents was smaller than that without
curing agents. Calpain involved in the increase of peptides during the storage of meats was not
inhibited by both curing agents. A curing agent, NaCl, has been reported to inhibit the activities of
cathepsins B and L contributing to the peptides increase. The decrease of their activitiesin the
presence of NaCl seems to resultin the depression of the peptides increase during the storage of pork
with curing agents.

Free amino acids increased during the storage of pork with or without curing agents. Its increment
during the storage of pork with curing agents was smaller than that without curing agents. However,
there were scarcely differences in the pattern of the increase of free amino acids between porks with
and without curing agents, indicating that the increase of free amino acids during the curing-process
of meat as well as during the storage of meat is caused by aminopeptidases C and H.

Five aminopeptidases were detected on ion-exchange chromatography of the extract from pork
before and after storage. The activities of these aminopeptidases in pork decreased after storage with
and without curing agents. However, the intensities of aminopeptidase activities in the pork stored
with curing agents did not differ from those in the pork stored without curing agents at all.

Furthermore, these aminopeptidase activities were shown to be appreciably inactivated by the curing
agent, NaCl. Only 50-55 % of the original aminopetidase C activity toward Lys-f-naphthylamide
(Lys-NA) was recovered in the presence of 2% NaCl. Aminopeptidase H was also affected by 2%

NaCl, recovering around 66-68% of its original activity toward Leu-NA. From these results
suggested that the inactivation of aminopeptidases C and H by NaCl caused the depression of the

increase of free amino acids during the storage of pork with curing agents.
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