Bhpk#&5 0845

BIRERIE (T — =D —2) IZBITHIR TNV H D R

AT R, S, BIATE RiE

HAERIE A Bk 22 RS AR Rk il Bk 22 i

B E [BEN] BArb0EXHHEN (T — =D —2)1%, B BOVLE 2k DER D — D> ThHEDITHHRS
BAtRT %, M1 L& MELEDOFIK - R TRRIZIB W TR T ZED TERWIEE D7 L — =V —Z2~DEh A 5
2T HZE& HNEL T, ABFE IR TR 50O Ch HiAHREHE - iR O RN RF I 72~ D2 B BT, Zh
SOHFEH OAEEN BT ERITE ENDELE MBI E DI B D02 HIE T LV EEZ VT
EtLT,

[5iE] Be—2W%, SHEEERINBLOERINEICT 1 EREEL ., Xk, kg, EvE, mAEL-b 0%
ZIE I, HiE iR (cured 70K} 36 JLOMERE TR~ L3808} (non-cured #EE) &L F7o, HIEHAEAATHIRNTRIFRIC
AL 7o 0%t FREEE (control #UEE) EL7c, ARUEIO K& &, BEIR A, MEAERAARIRBL . A4/ L ey — L RRfE
(LAF. TBA ) . taiiZHIEL , MHIGE T /VEEE I LA O R E XA HEL T, HRAI/a~v N'F7 —<v AR
NI A== BIOCHWIRE 21T o7, B0 2F LKA ESIZ- OV TE Solvent Assisted Flavor
Evaporation (UL . SAFE) &3 i L CoMrL7=,

[FERIBIOELE] Cured FEHZ 26.56 ppm D HEAEEEIRIREZ R THDOTHY , NLIMFFOE L 7 EEFEALT=DITKIL
non-cured S LN control FEHE, ICS WA A~ KB E LTV, BBLDE G VAR T TBA EIL, cured iEH)
b/ NS RWT, BEAERZ I control #UEFE72Y | dRAREAME SN T 1 MEITIAATE non-cured #UBHT
BIHENRDREL, BEOBEA TWHIENFRDBIL, T T /LA L ORISR ISR LT B K & 5T
L7z, control #UEHS LU non-cured 3UEFCIX, B 3 fRER (K LB Z LD T VT EN ORI B3 2L, 7203 Th
hexanal D& ENPE CTH-7-, —F . cured REHZBIT DT /T ERFEO R H S0 (K<, FASFEE RN LD
(LN R RS T, [FERROME ML, A SIIHERUIZ OV THRED BT,

1. IEEM
FRITEMD BOLS RO LERO—D>THY,

BENODOFEXHBEEE AR T 52805, &N L34
BN TIZ BT Dm i B S ORNE~ L2723 > T,
FEIOIN TA L & O FR M - SR TR IZ B W TR 28
DTERNGE" N, 27— =Y — KL TTED
FORNREFF OO VO ZEEH BN T HZEITR
EHESIIZB W CTEETHD,

ARFFERREHTIT N LA 5 o0 th T dR AR - fiF i
XN NIIRES S GOYAVAWA = U ol Wl 1R 5173 R 151173
HIFFR AR LU TUAALNTZRIImTHY, — i EE

DEALHE, Z2C, FEFI O HOF B G vs M
1R AL B o - G ENHFE RS ICE
DINTEET D ERFT LT, FERR R HTIZD
VT IR B S TOD R SR IS I B IZE I R
TOERMTIZOWTRFI L2 UNF, 2008 8 LT
2009) , ZOMHME AL SUL Fig. 1192012, HIE

IZH NG BIPEA~LRITDERTHY, ADNBERERETD
EROBNLSDOHIWHTIREE BT DB DL >TND,
BN T=> T, NOIHIGEE AL 7= 1 g7 L
4&1& (Van Ruth, et al. (1995), Odake, et al. (2006) ) % f >
TEBREIToT, iz, ZHEEHNIZ, Solvent Assisted
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Flavor Evaporation (UL T SAFE, Engel, W. et al. (1999) ) &
L AESH ARSIV TH R, SAFE 11,

PERPBELIHEE L T—RICHW DIV TET AR
BH 7% (Steam Distillation Extraction, YA F SDE %,

Nickerson & Likens (1966) ) (230> TIAFEF S AUILT
D7-H DT, SDE EAE KU LR TINEWIEEZTTHD
(ZXFL, SAFE [N LR Z & FRN TR XM TX5
TEDD, BRI ML DR S22 8D
AIEE T D,

Fig. 1. Perceived aroma during mastication

Center

Fig. 2. Sample positions for measurements

2. ARAE
2.1 HAHRARAGE

AEHEA BN CH DK AL, BUREF TN O R EEFIE L0
FHELY H (AL OE IV, 0.8 kg DK — AR
(Musculus longissimus dorsi) 4 7 = Z7(ZxtL ., Table 1 1Z
SRTRPEFT 1 HFHIEL (4°C) , BXfiid, fitktk, 75C
LN T ey 7 I HULERREE DS 63°CITEIER% 30 47 fH
INBREEE L, 2 D% AL D& HEIE L3 (cured
PUBh) L LT, Fo, HAEEE T N AEIRINRIZ CIRIER IS
TR 72H D& HEHEE ~ 2508} (non-cured 70K} EL7=,
KRB (control 0B 13, YEIEBRAEAAT O T B K
.| R BB M AILT2b D& LT,
2.2 KPEE-RERE BHERRE BRLE -6

BIE

TR =238 Fig. 2 12”74 S1 DAL ZEREL
Koy G & (R R E R R EE) | RERE (B— k) (il
TEMEAR IR (cured SBIOARNE, 7V {RIE) | BRLEE
(FA ey — LEgfl, UL TBA) | i (ZE-2000 (2K
%L, a, b, HAREETLEERASH, 30 ZHIEL, K
oy e, RHRIREL, HAEAARIR I B L UM LT DV T
I35 REHZOE 3 [FREDIRUIIEL CTCREEZRD .,
FTEEHALED 4 @ERTZHIE L CORAEZ KD | 3k
MOBBEREILT 2—F— DL EIEICEIVIT-
7
2. 3 RRHEBHHER

ADHIGL CWDBRITIEC 2B W &1 TH 7289 | Fig.
3 IR IHME T VA E A R AT o7, Z0%E
X, H7A ZBEEETICERAKZRL T 37CIR B2
MG, BTN T T AR LUV LHEER (Table 2)
)V VN Sl N 1L EST 1) S0 R el e @ X7 1L 2

Table 1. Ingredients of samples

Control Non-cured Cured
Pork loin 0.8 kg x 4 pieces 0.8 kg x 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
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1TV EOMICHIE LT BRI & T Ty I ATF 2—T1C
R T DHAEA LS TWD, A alEE S2 FBAL (Fig. 2) I
45cmX 1 ecmX1 cm (4 @) (LT3 N THERR (2.9
mL) & &G ([TIHIEE T /LA T KRR T U (MELEs A
1.36 [EI/FD, WHWSHFRH] 15 53 [H) | HIg P oKz 7 7
VI AF 2= T\ L T, INBYHLAE 24 E (TDS-2, Gerstel,
Miilheim an der Ruhr, Germany) |ZZViEH K # T A0
VNI TT =2 AR A—4— (6890GC-5973MSD,
Agilent Technologies, Inc., Palo Alto, Ca, USA, LA T
GC-MS) I3 AL, #7174 (DB-WAX, ¢ 0.25 mmX30 m,
S 0.25 pum, Agilent Technologies) 4~—=>7"> 40°CIZC 3
Sy [EREF — 8°C/min (27T 25 435l — 240°CI2T 10 43
MIRFFO S THHTLIZ, GC-MS Z3HTIRFIZ T, B S
UARNZE 5 40+ BV 1 46, FEIFG 22.5 7)) 12X D80
MRE T AR AT 572,

Tenax
tube

I

Water<—|

4
C

— <N, gas

C

| 37C°
Sample <~—Water

Fig. 3. Mouth model system

Table 2. Artificial saliva composition

Substance Quantity (/L)
NaHCO; 5208 g
K,HPO4-3H,0 1369 ¢
NaCl 0.877¢g
KCl1 0477 g
CaCl,-2H,0 0441 ¢
mucin 2.160 g
o-amylase 200,000 unit

2. 4 2FKME

a0k S2 HBAL (Fig. 2) 100 g (Z[RED A AL KETR
ML, BTV FTARZITEE 2 (FEOT 7 an AX R E
U (1 el | ARy it U7z, $HER R
NN a=1=5 O Vg b7 3 dBNE i ¥/ il - al Wiy NId
F0 1 R A TEE L C, iR a2 B iRAE L 7=1%. Fig. 4
R T EBF L 2 & (SAFE) (12 X0 &S5y 2 i
L7- (Engel, W. et al., 1999) , FXUIHHPIT 50 pL (A
#%.0.1 uL %2. 3 L[RAIZMEICT GC-MS 2347 L7, SAFE
FRHHE I E AR BT BN 22
RN THY | REFBEID /LD L2 RIR
TETLHEMABOELSMMEIITELZbDEE BN
TV5 (Engel, W. etal., 1999),

3. BIR#ER
3.1 KNEE-BIERE- - BHERRE -BRILE- &5
BB DKy G B AR AR E B L
AL DA% Table 312733, K4y E i3 control 5B
DIHIEL, RV T non-cured #UEF e | cured BN
H 7577, Non-cured 7k cured FUEIOIEIRIZEEL C
VL EEIRIOR VY CBRIE 2 TN 7228030 KAy B
<RI EB 2 HIND, BHEIRELIL, control FUBETIAH:
fHENTHY | non-cured FHELB L W cured BB TIE, 22
N 1.40% BEUN.37% Thoiz, HAELAREEE L, cured
PEHZ R T 26.56 ppm Th-o7o, B HAIEIZIVED
DIV LB O H IR IR B 70 ppm & EFRELTHS

liea=E

N

Fig. 4. SAFE apparatus (Engel, W. et al., 1999)
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Table 3. Properties of samples

Water content NaCl NO, TBA

(%) (g/100 g) (ppm) (—)
Control 69.0 £ 1.7° 0.06 £ 0.01° — 0.036 % 0.005"
Non-cured 71.4+21% 1.40 + 0.00° — 0.104 + 0.008°
Cured 73.9+0.8° 1.37 £ 0.00° 26.56 + 0.87 0.003 + 0.000°

Values indicate mean + standard deviation. The different small letters in the same column indicate significant differences

analyzed by Tukey’s test at significant level p < 0.05.

Table 4. Color properties of samples

L a b
(—)
Control 63.12+ 1.85° 4.69 + 0.62° 8.45+0.76°
Non-cured 60.75 + 1.73° 423 +0.49" 7.22+0.23°
Cured 55.58 £2.37° 9.12 +0.50 3.96 + 0.45°

Values indicate mean + standard deviation. The different small letters in the same column indicate significant differences

analyzed by Tukey’s test at significant level p <0.05.

0, ABREHIE EICFRESN b DN 2 5, RO ES
WA TBA fEI, cured 3UBF e /L, IRWT, i
ANBEZIZTHTLTZ control 3UKFE72D | HASEAHE LRI
T 1AMETAAT non-cured BUBHZ I HIED b KX
Mofe, ZOTENG, HAEREE I, FRLRISEZIHT2
HROBHHZEDFROOIL,

H A R X R LA AE VB IC B W R AAIE D FES N T
WHZENDY NDREBOE L IO RN DD E
T A THD, KilEtOBFHOFER%Z Table 4 (2%
7, HELTIE. control 7k} LT non-cured D 2 7R
BRI S WA B~ K A% 5L LTz DIZxf L, cured
AEHIN DR ARE L 7 EaE2 R TV, BFIEZRT L
i, control FEIOMEN FcH B< . ¥RV T non-cured #08H
L7729 cured FUBIOEA Eh KD T2, RERMEIZE TR
DRV L& 77T a filE, control #UEHS 08 non-cured 3
EES 4.69 33X 4.23 THo7=DIZKIL, cured 7K CIE
9.12 Lol b il CREZRMEIZE H AN IR LATRT)
1% control I R <, RUNT non-cured FAEHE7RD
cured FREOE N BB -T2,

3. 2 EEMEBTPMEHRERAS
NERERE 7 /L 24 18 T D BB LS H RO L 7o UK

3% b LT AE 3 (Fig. 5) . GC-MS # H{bA 421 control
FAEHZ I T 120 A4, non-cured FAEHZ IV VT 99 1k
a8, cured WEHZ BNV T R2{LEW Th T, ZILHLDR
HILE OIS | BWVIRE R RYZAMZ L > THIR S L
FLZALE I control FEHZ BT 84 LAY (L&
¥ 70%) | non-cured FEHIISWT 70 {LEP (71%) .

cured FEHIIBWT 59 (L5 (64%) Tholz, ZbIR
HL G DS | hexanal (OB ZILHET 571
TERNED 5D 2E| G B2 R T b vz (Fig.
6).

ThobH, LG DI S| control #UEFTIL 76.7%.
non-cured #UEFClX 58.9% 237 /LT ERFETHY, ZDH5
hexanal @ 58 2%|5 13 control #EHC 64.5%. non-cured
BT 40.9% b LTz, —77, cured WEHIBITHT /1
TENED EDLEIEIE 7.7% Lfthod 2 FEHT A~ TRL
hexanal [Z3V T 0.5% LB 2K -7, Hexanal LSk
D7 T ERFAIZIE, propanal, pentanal, (E)-2-nonenal |
(E,E)-2,4-nonadienal 23iH BT, ZDOMOFEZK /T
13, cured FEHZIV N TH h%H (2-butanone, 2-pentanone,
1-hydroxy-2-butanone 72&") D HL#E (40.0%) 23D 2 30k}
(control 70K} 4.2%, non-cured FUEF 16.4%) (ZH~TE M
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o7 2l BEO cured HEHZIB VTR B HH (1-ethyl
-3-methylbenzene, 2-methyl-1-butenylbenzene 72&) @ Lk
(24.3%) HMLd 2 7k (control #EF 12.2%, non-cured
FUEE 11.6%) (T TE D72 ZEDR0 LI,
3.3 £FI[MHAS

SAFE [ Z&0mEHEA S OB X /3T IC BN T
b 3. 2 BB A UK oy oo Tt SR & [RBR Dk

8
°
S

Abundance
[\

REONT, Thbb, BIEEEEIE control FUE
non-cured 7k}, cured FEIDNEIZ/ NS 72D, 7TV T EREH
O AT H D HEIADY control £}, non-cured 7R
Bh cured ABIONE T2l 0Tz, Tz, 7T EREIC
5175 hexanal 125 ®HDE A1, control FHEHB LW
non-cured FEFCIEFEIL, cured FEFTIZENLIEDS
o7z,

Control 7k}

0 L] g U ‘M\ L ‘ ‘ ‘
. 8 Non-cured FA4}
S
X 6
3 4
g
k=
3 2
i U L

O 5.00 1 C“}l.‘oo AUA dﬂk 1 5‘.(’“}{; - ZO.JCL;O J\ 25.‘1\30 30‘.00 35.‘00
~ 8 Cured 7B}
=
X 6
g 4
=
<
=
g l
= LU

bbbt L 1L I N
O T T T T T T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00

Time——>

Fig. 5. Time intensity chromatogram of GC
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Fig. 6. Released volatile compounds during mastication

4. % B

MRS IR 36 L OMHER R I3 A BLE T H WO LD R ih
WY T, FEEOF GBS THDEDTHY  NLEE
WCBWTIEIEFICEH DO TEEBEENH D
(Binkerd & Kolari(1975)), FECAFIDOEMBRIZIL, 41
ICH T D 2O 70 h 908005, B
FOBRKBI SR T TITOHRIE T O Y U XAEFE A DO
FD RN KL FNHNTUVD, AEBRBEHIIB T, cured
AEHZRB W T, e " DEF O 7 a R b
T=DIZHIL ., control FUEFHB I TN non-cured FUEFCTIT YR
DZERNBFRAITEL AN -T2,

ZOMO PR ORI R EL T, RN Z HV
FEBRIZ 3V T (Shahidi, 1987) . H{EALEE A L7y (HEAH
PR IETRIN) Y5612, TBA DS B5H- U B RERIZRVE LT
DWEBLDHZENMESN TS, AAFZEREHZ BT,
HEAHFEE A IR INL T2 cured 30K} TBA fEITAEBIEL, 2
AUZXF L, non-cured #UBFOED & m<7e> T, HAHE
AN LD BRAHNHI ) R AN I I SR8 D BT, control
ABFOEDY non-cured FABHI LTI 72D, JFAF
BIRZIEA LT BRI EHRGED | Sk AR % M A
L7eZlinh, BABICFH 595 TRREL TIRE o InE
BWEDH TH T LRSS (FIRN DO FE DN
BURFEIL 75 53T -72) , Non-cured #UBHI, /MEIR
FEIZT 1 I, EEARRR RN O (R4, oK, &Y
V) FIZRIES VIR BEIZHY | ZO RN LIS
DHEEATZHLDEE ZBND,

A ERWTEALFBHIHL IR . 63 CIls TME B 2
THHATDELED T, NLAD 5 FEELTIL cured cooked

product (27225, NLEEHE DB D TITZRW A, K —AD
AR T 25% BEDOAKAENNZ T 73°CIZT 10 53 FENER
L7c% @ (non-cured) . 3L, /KIZEHE (2.0%) . W5
(1.5%) . 7 AZLE % (0.05%) | dAEERHE (150 ppm) %
A TRBRDOEEEAT 726D (cured) (2D T, SDE i
ENR—=V &N T EE W TERE DT LT SR H 5
(Ramarathnam et al., 1991 33518 1993), ZNHIZLBHE,
non-cured #E} TP hexanal 33X T pentanal OF &3,
cured FREHIHLARTHFEIZEZ holcbmEIN TV,
SDE {EI13 4 S 2 TMBERAIER Y | £
Ramarathnam 50D/ N— & N7y 7 IEOF TSR,
65°CIZT 10 KT o T D, LIZA o> T, ZAUh s &
b, MEGETE COFXG Do A EEZ L2 T
IENF 720 E DD | non-cured FEHZI51TH hexanal D%
BRI AREBREE R L RO R Z R TWD, AT
ZFECIL, BN O E SR TE, EIRIZ TOREE
MM D E R EHE LT DO THHI LD, KRR
ADPETDEROF L[N DEE X HiD, F
7o, BEKIHB I TREZRR Y SAFE 2 HVch
DOTHY, ZIETIZH, SAFE [T — /L (Helge etal.,
2005) 4% (Tokitomo et al., 2005) 72 &, MEIRE IC
TRETLRMICBITDIERL MR T LT
TETWD, T7205 ABFETERALIZFIEZ, FEiuk
RIZBIT2FR RO E M T B EINWEHETH -
7o LIZD3o T IR E W BT LV RRBIO 2 T72< |
FEEO N LRGN BN TH B AE RIS ANC LY hexanal
FAEPIHISNDZENRHALDNI IR ST 2N R D,
TTEREEIT REMI OB i e LTRSS Z
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EMOINSTEY, IR LTEBED EEA VW E R T TBA
fEDEDH > 7~ non-cured ZFHZ BN T, hexanal 1T U H L
TLOT AT ENEB SRS Z &3 RIS L
TRk EEB ZBND,

5. 5% NDRE

ARWFZE T, B DR T, BRELEGHITH
HHEAYIRE A TR DB DN TE ST, TR
#“ORENZB W CHAE R B IEE Co i b 7%

I HIENHNT, ARITIHIT, B &L TRAFE
ENDHZEN W72 N BB ON T, FRRLEL S DR
17 BRI PES S FE I ETE H O Z B2 R AT 205
DoHEE ZHND,

X Wk
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Effect of Mineral-Salts on Flavor Release from Food

Sachiko Odake, Takayuki Miura, and Ryozo Akuzawa

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

Summary

Flavor release from food has much influence on palatability. Released flavor from loin ham samples was
measured to investigate how nitrate or nitrite influenced on the flavor profile. 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, and
control sample was just rolled, boiled and cooled down.

The concentration of sodium nitrite in the cured sample was 26.56 ppm. Thiobarbituric acid value of the
non-cured sample was the highest and that of the cured sample was the lowest. This indicated that sodium nitrite
played as an antioxidant compound. Released volatiles from samples were analyzed with a mouth model
machine, which mimicked human mastication behavior. The total amount of released volatiles from the control
sample was the highest following by the non-cured sample, and that from the cured sample was the lowest.
Aldehydes predominated in the control and the non-cured samples, and particularly, hexanal occupied 64.5% and
40.9% in the control and the non-cured samples, respectively. The content of hexanal in the cured sample was
only 0.5%. Aldehydes were considered to be generated compounds from lipid oxidation reaction. Then sodium

nitrate was concluded as an important ingredient for anti-oxidation in cured products.
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