Bhpk#&5 0918

AT VHIRRINE S PRAF T DS 7 LR ZE AL

ANV

HABREE A A B2 R0 A AR e B2 i i A2 R

B ZE [EM] BRI TIZB W TR T ZEDTE e ‘YR OREREZIAOLNCTHZEE HREL T, AIF5E
TSR TR SO THIE AL LTl IV TO LI ERE O BN RFEEY e LA TR RIS 7o, dREEe R ofE
OB D BIEIEAE R O LG O FEIZE DI A0 | FRRARIZE B L TREIL-,
[E] e—2P% | SSRGS LOMERINRIC T 1 SERHIEL | BXfh0 | #itktk ., BV AL 7= 0%
FNEI, HEIE LR} (cured 3B 36 OV R~ 2508} (non-cured 30EF) &L, 0 H~14 HRERFLIZHOE AL
7o Flo, TR LOHAEIEH RN ST BT — VLIRSS L= DH B L, 7 B ~90 A RIRFELTZHD
U7z, BB O K TS, RS ERAR R EE | F AL e — LR (LU T, TBA i) . A FiAHIEL . B F %%
solvent assisted flavor evaporation (2 XVHIHL T, HAZO~ T TT =< AART haA—Z— 5 E4To7-,
[RERFBIOB L] BMLEZRTF A ey — /LI, cured BUEHCITMERAT RIS TOZDITRIL
non-cured FUEFCIIMAHINNL , HAHEESE OFIRRLAERED RO DAL, BRLOHETTLTZ non-cured #UEFTIL, HERIDRZ
(Lo i) &35 %2 VAT VT ERFED pentanal, hexnal DLRATH OGN TAE T o7z, TIRGUENCTEH | HANERIE RN

DT T — ) DT F SN — VRIS RN O /L= A RTNEL, 22
SOOI, TTHRGRENCIE, TAEERIR RN, UL~ N AMELFETZ hexanal DLIZ

STCFADFE LB 1 BT,

1. BIRE/M

B AL TURSBIN TV LBL T, B OM
(ZHE AL L CH IR - R L W o 7o I 1 T V2
WCHERERLESN D DN —KHIThH D, B AL TIE
HAEIE T FID A T RD A BRI OMEEE UYL %
BRELTED TERY, FfRnICB T D7 R
(NOy) #EFEIE 70 ppm 23 EREZ2>TUWNVD, NIHEFOE
YUV ZTOIR TN RRO — L B RN A FE
Frue AL, =hav A T ae s AR T
BENAHZELICEY, b ~Era LN ER L TR
HIEDRHBILTWD (T8 BFERE, 2007), 72, FEEFIT
HIERIIRATHRNDSH 57T LG R I
RNYUSXAHE (Clostridium botulinum) DB & 35 1E
MHEHNTWD (HEsE—, 2007), SHIZ, ZHETD
N7 i heb TR QNI X 17 WAV ) | A AN G

T HAHRRE O HIEALERED

. butanoic acid <> hexanoic acid &\

U7 BRI~ A PRBE R (235U T hexanal 2136
ETDTNTERBEO G/ BEOR W LN MRS,
HIEAN DT LE DR L 725 T A/ ey — Lt
< IR O3 fiE & LT VT eREED AL
DEZEZ B, HEEET N Y AOHER LRI REE
Too £ZC, AWFZE T, WAEEE T MU ABIEE R X
OMERINEIE (C KOFR L 7o~ 2B 2 R PR AL AR
HEE TN D A M L AHRAF R OF KBS LA~ D
WRLRE T2 BNE LT, Fo, RS Tndn
LG OHT, HAERRR AR TRIET 2 AA D
NI (NEET—/, Jamon Serrano) EERIMLZRWNA Y
T DINI (23N, Prosciutto di Parma) T%fEPO)f’%’j
BT ZEAIZ DWW Th R LTz, XAy IS

i N B TR & & £ 72 W solvent assisted flavor
evaporation (LA T, SAFE, Engel, W. et al.(1999)) % AT,
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BRI DINBEMEDAE IR LT,

2. IRAE
2.1 H#H
2.1.1 FAHENL

FEHEA BN Ch DK AL, BUBEF TN O RIS LD
FHELY BIZBEA L= O& HVZ, 0.8 kg DEE— AR
(Musculus longissimus dorsi)4 7 7 71Z%fL, Table 1 (2
TRTAENT 1 EFEIEL 4°C)  BERD ., fEfktk. 75C
GHc T ey 7 R ERREE DS 63°CIZEI#ER 30 43
B L, D% MA LTS D ZHEIE N 2308} (cured
ARE) LT, o, #iAEEE T MY AEARINR I CRARIC
B 726 D& B~ 2508} (non-cured 7K} &L7Z,
EEkE A COmEEIZTO0 B, 7 A, 14 HERAEFLT
FEBRITHERAL T2,

Table 1. Ingredients of samples

2.1. 2 mlR/NLA

MR LGS LT HAEERE 2 RIS L TV DA
RAVDANI(NELET— )/, Jamén Serrano) EERAIL T
WRWAZTT DI (2L~ D, Prosciutto di Parma) %
WA (DT RH MYy TR —F o TR, BURER) .
TS VEAL RSN DA N LB, Fig. 112534
FOUT, JREEHIT 1~ 1.5 00 THE - Ak S - %
H ARG LR BB CTAT A AEZE A B LT B,
DNVERHABE 90 H CTHRFESID, £ CAMIZE TIX, AL
A BIOAZIT NE BRI ASNZEZOEET 1
VI INDATA AEZEEEE LT BT 2 AT, 4 COMTHE
\2C7 H.30 H,60 H,90 HREIRIFLIZH DA FERIfE
LTz, ATAZEZE AT RE S 200 g LU, ATAAKL
i3 10 e~12 ¥ecdhoT,
2. 2 K EN - BHEEARRE -BILE-BRAE

FRHIL 7= cured #EHS LT non-cured #UEFLY Fig. 2 12
Y S1 OELAEREL | RS (cured #KFD 22
WE, 7RIk BREE (FA ey — L, LA
T TBA) ., 47 (ZE-2000 (X% L, a, b, HATE A T 3k
Nt BR) ZWE L7, IR 3 JOme b
[ZOWTIEEAREHC O E 3 [FFRLUHEL CrE¥EE
R, AFITREHELEY 4 EETEHIEL COESEER
D, REHH O B ERE LT 2 —F — O RR LA IC

TET 0w 7 BHHIR
— 360 H ——»

Non-cured Cured
Pork loin 0.8 kgx 4 pieces 0.8 kg x 4 pieces
Water 32kg 32kg
NaCl 8.0% 8.0%
Sucrose 1.5% 1.5%
Polyphosphate 0.5% 0.5%
NaNO, — 625 ppm {17,
£ | LS LA
S| e ik
B e R o

0 #30H #80H

L= N DOPAA 540 H
NEURT— ) OBA 360 H

- ©
oo
O ™

H

i & S

HAENE#E 315 H

2% HZ HZ
N gy Ny) N gy

[TUS SEN ok o] wk
R HRR R
90 A 90 90 H

Fig. 1. AN LORGE TFEOBINE L B ARE N TOIHE IR
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Center

Fig. 2. Sample positions for measurements

TIIREUBHZ DWW TIIK 43 TE M (Water Activity Meter
EZ-100, 7 A > MESERRA S, HA0 | BB (TBA) |
% FRRICHEC TRIE L 72, KTENE, BRILEEIZ DU
TS REHZ D& 3 [EIED IR LIIEL CESfEE RS, @
FNERUBRIALELY 10 EETA R E L CRAEA KD | 30k
MOE BEEREITT 2—F—DOEREHEIEIC IV T T,
72k, BEHC Lo T, — & kISR 3 5 T (8]
Wi oD & BRI KD AU T2 B 2 HNDEY~L YT
X2) BBHENT-DT, ZOETRENSHITT LT,

2.3 £F5HM

FRELEREE S2 L (Fig. 2) B L OHIEREHE 24 100

g [ZRIEOPAA L KERNL, BT T ARKIZEE 2
%%@ Tran AR ERA L (1 R EEED) | PRI

DU, FER R — NI Y ran s EE
BRELL | EKARES TR 22 ED 1 RERIBLK % IEIE L T,
VB A 7R B IRMELT=% | Fig. 3 \ORT BRI E
(SAFE) IZRV &Sy il L7z (Engel, W. er al., 1999)
BRAHEIZL 50 uLIZIRHRT ., 0.1 \LE T A0~ 757
— Y AR b A— 4 — (6890GC-5973MSD,
Technologies, Inc., Palo Alto, Ca, USA, LA~ GC-MS) |23
AL, 772 (DB-WAX, $0.25 mm x30 m, &= 0.25 pm,
Agilent Technologies) 4—7"> 40°CIZT 3 7[R FF —
8°C/min |Z7C 25 435 —240°CIZT 10 % F"ﬂf%ﬁ@ﬂﬁ#
THMTLTZ, SAFE & SAHHEITE LA R
WT, BVEINZ 22 SR THY ﬁ;@%ﬁ%ﬁﬂ@fﬁ
DI 72T~ FIR I TR T LR MR OF A HIC
IR L7 D&% 2 530S (Engel, W. et al., 1999)

Agilent

3. EFER
3.1 AL
3.1.1 BHBIBEE -BILE-BHRLIL

=S

Fig. 3. SAFE apparatus (Engel, W. et al., 1999)

FHBLL 7= cured #EHBS L O non-cured UL HEAHERAR
TREE PRALEE I LOMAFR O R4 Table 2 (27”9, cured
FRBE R O A ER AR R B L X ORAE TP R B S A S 4, HEE
(AN EBICERDIA 720 D DMEATE R FURHN L CHE K
BEILI-Z B 2 b7, TBA fEIX sk b IRAFIC
UL 72723, non-cured #EHZIITAIED 3 KEL,
ZDOEACDIRES KED o7z, §72 5, non-cured 7+

TIEBRALSUS DEATWDHZERFRBOHIL, —T5 T
R X LS E BT 22 RO HDZ LMD BT,
BAEE (L fi&) 1 non-cured B CIZIRTFIZ AV B LT2723,
cured ABHTITHFIIREILITFROLNR) ST, a fH
(EDOENREVIZETRADGRN) 1L cured FEFD 72038
non-cured FEHZILA TN EL, T 72D BIRA DGRV
EMFRDOOITZ, o, PRAET non-cured #UEFCIEHERTHY

(CZEBITRRO B> T=DIZH L, cured B Cladsid
L. RBDFIIR S TNDTENGTRD BT, b il (EDfE
DREVIZEHAHLDGRN) 1L non-cured FUEFD 5723
cured FAELLDREVMEA R HY, T2 6 AR DR
ZEMFRD BN, ARAFH O b XSS R EH IS
LT3 &)%Z’Liii))ot
3. 1. K[ ZE

nﬂﬁz/\b@ﬁﬁﬂj ARG % T LT 3L, 125 {ba
BEESHTZ, KAOFXR S EL TINETHE
(Poligné % 2002, Ramarathnam & 1991 3L TN 1993,
Shahidi 5 1987) S TCWOENRIIIHE, ~ B AbE
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Table 2. Properties of prepared samples during storage

Oth day 7th day 14th day
NO, (ppm) Cured 26.56 + 0.87° 24.05 £ 0.51° 31.15 £ 0.29°
TBA (—) Non-cured 0.104 +0.008°  0.177 £0.019°  0.227 + 0.002°
Cured 0.003 + 0.000° 0.005 £ 0.000°  0.006 + 0.001°
L Non-cured 60.75 + 1.73% 56.14 + 289%™ 5496 + 2.47°
Cured 55.58 +237° 5863 + 1.08" 60.01 + 1.14%®
Non-cured 423 + (.49° 3.83 +0.53¢ 5.14 +£0.17°
Color a b b
Cured 9.12 + 0.50° 6.96 + 0.80 6.95 +0.75
" Non-cured 7.22 +0.23° 5.61 + 1.75% 7.14 + 0.44°
Cured 3.96 + 0.45° 472 +0.36° 4.67 + 0.98"

Valued indicate mean = standard deviation. The different small letters in the same
measurement indicate significant differences analyzed by Tukey's test at significant level

p<0.05.

YR RBIE D IR ST, mRUEHE] CIRIFHR O
BICEOHZR LN DT T VT EREED pentanal & hexnal
THY, non-cured FREHCOHEMATAE T, 77 14 Hik
B hexanal [ 30847 0 A EUED 600 5 T 72, ZODIED,
7 VT B R ¥H O (E)-2-nonenal , (E)-2-heptenal . (E,E)-2,4
-Nonadienal, (E,E)-2,4-decadienal Lf£¥HD hexanoic acid
/% non-cured DERAF 14 HEEHZ O A STz,

AL G Z R AT IS K0T L C A~
IV (Fig. 4) 215753 cured 70EH: non-cured #EHZ Y
J—T 53T, Cured BB L—7 TR 7 0 HE
BHZHEAT, PRAE 7 ARUBLARAE 14 RREIO2H D57
IEWBARRCTH72, — 77, non-cured B L — 7 Tl
17 14 HEUBHIEH AT, (R A7 AR EARAT 7 HRlEOBE
R Te, HEE W O E k515 % A5 L (Fig.
5) . non-cured FAEHI A 5T 2L EHEL T hexanal,
pentanal, ethanol 3% T 51, cured FEHZF 5T HbA
#1213 toluene. ethylbenzene. p-xylene., 2-pentanone .
D-limonene, nonanal, acetone 735377,
3. 2 mWHR/NL
3. 2.1 KoEE-BILE-RAZL

TR DA BB O K 1R VE . BR (L EE F6 KOV DS
B2 Table 3 (2”7, NELEST— /BLUVILwALE

BITAKTEEX 0.90~0.92 OFEPHICHY | RAFHITITE
bixHHiei-T-, TBA i iﬁﬁéﬁ&ﬁiﬁ%ﬁiﬂﬂ@ﬁm
7OV LTI 0.092~0.121, IR O ANE 2T —
/TIE 0.028~0.068 DFEIPHIZHY W T O PRAFHHIC

BOTH UL ALD RN ET— ) F0E K& )
7o Flo  BRAFHRIZEBL72b OO | £RAF 90 HEELDE
IPRAE T HEUBHTIE A DEREHRIIC R E T2 TU e, B
(L fE) 1327 — 73R ClI R r R IcE BN I L2
HOD ., PRAF0 HIBIOMEILORAT 7 BB ST FTAIIC 22
WIERO LIRS T2, 7L< DD A IR TR
WYlic, HRAHEFRT a T, NELET— 7R BTN
PN ANDFRBHT AT L, fH R IE IR I LD FE
RGO ONT, A ERT bEIX, NEET—/
B CIIRIFE T LT3, 7S~ AT T
D E?Liﬁ#of_o
3.2 2 BRESHEMEL

*E&/\JA@?EE;EH RS a T LT 5, 158 (LW
DRIESNTZ, ENLOFR KT ELTINETHE
(Barbieri 1992, Bolzoni & 1996, Dirinck % 1997, Flores ©
1997, Hinrichsen & 1995, Rivas-Cafiedo & 2009, Sabio 5
1998) SALTWHT /L=—/LHH?D 1-butanol, 1-pentanol,
1-hexanol, 1-penten-3-ol, 3-methyl-1-butanol, 2-butoxy
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(15.8,5.0)

0.8 T T 6.0 | | | | | Hexhanal
1 1 o L
e i i A 4.0 ; ; ;
S ol o 3 o :
H B | | [
% ! ! NC14 ‘g 2.0 : : Pentanal |
Q02 e Do 5 : : 1-Pentangl Ethanol
g | . ®NCO 5 ! ! Re e
é 0.0 | ! ® NC7 8 0.0 T T Qg‘..—yi
N | |
2 | °co E A IR TR et
T‘; 02 F-—m m- - e 20 | Pentanong ® 2-Pentangne
% : : IZE . : | Hexane| o Eghylbenze e
~ I T [ ) .
'E 04 : : Acetic acid, butyl ester| o ¢ | D-Limonene
-0.6 ,,,,:,,,,,,,,,,,,,,,,Q,CJ ,,,,,,, 4.0 : : . Nonaﬁal
| ocCl4 i i 1-Butanol i Acttone
-0.8 s : -6.0
-08 -06 -04 -02 00 02 04 06 08 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0

Principal component 1 (49.5%)

Fig. 4. Eigenvector of principal component analysis

Table 3. Properties of purchased samples during storage

Principal component 1

Fig. 5. Principal component score

7th day 30th day 60th day 90th day

Aw (—) 091 £ 0.01° 0.92 + 0.01* 091 + 0.01° 091 + 0.01°

TBA (—) [0.041 + 0.004° 0.059 + 0.017" 0.028 = 0.010° 0.068 = 0.005°

Jamon
Serrano L 2824 +378° 2571 =183 2946 + 386 27.80 % 2.9¢°
Color | a |11.28 +265® 1236 =+ 269" 991 +341® 819 = 186
b | 853 + 088 787 +094° 767 =073 689 047
Aw (=) | 091 = 0.01° 0.91 = 0.01° 091 + 0.01° 0.90 + 0.01°
TBA (=) [0.099 £ 0.007° 0.107 # 0.006™ 0.092 = 0.003* 0.121 + 0.009"

Prosciutto
di Parma L 3184 +204° 3128 + 346" 2468 +339° 2830 * .62
Color | a | 5.02 + 133® 423 +276 6.24 + 1.64® 676 * 127
b | 628 079" 655 £070° 555 +080° = 568 + 195

Values indicate mean + standard deviation. The different small letters in the same line indicate
significant differences analyzed by Tukey's test at significant level p<0.05.
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ethanol . ~7 b > 8 @ 2.3-butanedione . 2-butanone .
3-hydroxy-2-butanone, 77 /L7 ER%H( hexanal, heptanal
RUBALEHD toluene, BTV U FEHD 2,6-dimethyl
pyrazine 3AGHIZBWTHREIHESNIZ, o, ZNVET
WS N B D7y o 72 benzothiazole . butyrolactone .
y-hexalactone SAFE SISV, RAFH O
BRI CZOZLNT-HO LTI, difgEETMELED
T 77— /IZI% 2,3-butandion, 3-hydroxy-2-butanone,
1-hydroxy-2-propanone &\ 7= /4 > $H. 1-pentanol .
I-hexanol 72E D7 Va— VENA LIV, £z, 7L~
INATIET VT EREED hexanal, BAXED butanoic acid.,
hexanoic acid <O HIL, PR1FEH D hexanoic acid D
BN TdhoTz,

B UL E W2 LR AT IS K0T L ClEAT <2
IV (Fig. 6) 245768 4, fdfsiEimibEo e 7
—/ 7 BIRTE, 30 HIRTE, 60 BARTFE, 7L~ b7 AR
FOTN—TE NEET—7 90 BERAE, 7L< A
30 HERAF, 60 HPRAFE, 90 HERFOZ N—T 12001,
LG D FER 315 5% Dl (Fig. 7). 7L~/ L
7 30 APRAE, 60 HERAF, 90 HERAFAEHTZIL, butanoic
acid, hexanoic acid N KELFHL TV,

4. &% &
B OF ER N LB SR TE T OB I RIFE
EEARTTT A0, 9. ETARREE L CHERH

0.8 T T T

| | |

! o H7 !

0.6 ; ; ;

£ s | o

s ! 0 H60 |

~— | |
,,,,,,,,,,,,,,,,,,,,, O H30 | |

g 02 | op7

ds.:) | | |

2 00 1 —

g 1 9 H90 |

S 02 | | |

5 | e P30 !

o | |

‘S ® P60

S Py~

[P [ | |
06 Lo S

| | |

'08 | | |
08 06 -04 -02 00 02 04 06 08

principal component 1 (69.0%)

Fig. 6. Eigenvector of principal component analysis

BRI (cured) 18 XL OMEERIN (non-cured) DFEI A FHEIL
7 (AL , Non-cured 30} Tl TBA fEDH ANk
TER ORISR FBD BV, ZIVUTHEISL THEEHD
(Lo it b B &5 2 HIVAHEXAKST pentanal, hexanal
DEHBDRIFIIEIC NI, — 05 0 difl R
IIND cured FUEHTIE, SRAAHIFI  ORR{LEEZ 7”4 TBA
TEOMEIFARINZ DAL, HAEEEEIC LD FIELIEH 2R
DBV, AFRRGUEHIHR %, 63 CITTINBVRE LT
MNETHY, 3EEL IR RIS 32, 22
C, RS OIEME R AL A TRY B, AR
Mg dn (NE BT — ) SIEGINELEL (L~ D) Db
BB T o7z, THENLIEHRINDTNOOIEINEE R RS,
FELEN S FOETH B ETOMIMI AR ZORFHIH T
OWEEHIZEE THD, dHERE SRRSO/ L
¥/ LD TBA VR, IS ONE BT — 7 JDREL
FEIME R AL B W Ch BRI I LD PTB L EH
IPFRD DAV, MNEEL G EIE BV L 2 bL i 32 &
ZHLELD non-cured #FEF 14 HERAFEEIO TBA fEN
0.227 To->7=DITRFL ., FANENEL T o HE AR AN
L= ANLD 90 ARAFFEIOMEIT 0.121 SAKL I
O T DEACIEMZ BTNz, FEINEERL G, o HiAH %
HREEAIN SV = N DR JEARAE P I L 72 B LS9
{213, hexanal, butanoic acid, hexanoic acid 238D 541,
Nei 53 R O 7 VT e RFAD A7 | IO I A3 TH
ETh-olz,

8.9,2.7)
6.0 | Diagetyl
| 1-Hexano} °
4.0 : o 1-Pentanol
o : Cyclohexanone Decanoic a¢id
|
2200 - L __1-Penten-3-ol _o — - 2M-furan  LH-Dp
g | e . o *3H2b
° ° tanoic acid
g oo : . ':.r;:. Octanoic aci
(5] N & L]
= | ‘.l"° *Octanoic acid, ethyl ester
& I H o Butanoic acid
3] | exanal
g 20 F--—--7-—""————— -
S
& |
|
|
-4.0 |
|
| Hexanoic acid —|—
|
-6.0 : °

-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0

Principal component 1 (22.8,-5.7)

Fig. 7. Principal component score
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5. SEDREE

ARFFE CIXA RS R N B L O INEE S L, 78
LT VR EHE TR OB EZ WV, WTho% 6
& A ERIE IS INERH B 1 D IR LB R 2 R LT, &
BITSIHIC, HAEBEIZLOPBILIERRE DXL T
HBSNTNDDN, TD AN =R LERRFTT D0E DB
HEZEZHID,
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No. 0918

Changes in Volatile Compounds of Mineral Added Food during Storage

Sachiko Odake

Nippon Veterinary and Life Science University, Faculty of Applied Life Science

Summary

Volatile compounds of loin ham samples were measured to investigate how nitrite influenced on the flavor
profile during storage (0 - 14 days). Loin pork meats were cured by using a solution of sodium chloride, sucrose,
sodium polyphosphate and sodium nitrite (hereafter referred to as cured sample), then rolled with strings, boiled at
75°C for 30 minutes after the center of the meat reached at 63°C, and then cooled down. Non-cured samples were
prepared as the same procedure without sodium nitrite. In addition, purchased products with sodium nitrite
(Jamon Serrano) and without one (Procsiutto di Parma) were also analyzed after stored for 7, 30, 60 and 90 days.

Thiobarbituric acid values of the cured samples were suppressed during storage, and those of non-cured
samples increased during storage. This indicated that sodium nitrite played as an antioxidant compound during
storage. Volatile compounds of samples were extracted by solvent assisted flavor assisted method, less affecting
of high temperature heating. Pentanal and hexanal, which were considered to be derived from the
oxidation-reaction of fat, increased during storage in the non-cured samples. Antioxidant effect of nitrite was
also observed in purchased samples, since thiobarbituric acid values of Jamén Serrano were less during storage
than those of Procsiutto di Parma. Hexanal, butanoic acid and hexanoic acid increased after 90 day-storage in
Procsiutto di Parma. The sodium nitrite was concluded as an important ingredient for anti-oxidation in cured

products.
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