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Time Related Changes in Flavor Compounds of Jinhua
Dry-Cured Ham during Processing
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Abstract: Sixty experimental Jinhua hams were processed based on a traditional processing
technology with green hams from local cross pigs. Samples of Biceps femoris were taken from 5
hams randomly at each of the key stages of production, i. e. , green ham, end of salting, end of
sun-drying, middle of aging, end of aging, post-aging(1) and post-aging(2). Analysis of flavor
compounds showed that, 89 compounds at green ham and at the end of salting, 90 at the end of
sun-drying, 91 at the middle of aging, 96 at the end of aging, 93 at the post-age(1), and 94 at
the post-age (2) were detected, respectively. The flavor compounds can be clustered in the
following chemical families; alkanes and alkenes, aromatic hydrocarbons, alcohols, aldehydes,
ketones, carboxylic acids, esters, oxygenous heterocycle compounds, nitrogenous compounds,
sulphur compounds, chloride compounds, amides, and terpenes, each exhibited different

changing pattern during processing. In the flavor substances of the final product of Jinhua ham,
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the contents of aldehydes, carboxylic acids, alcohols and ketones were 45, 07%, 18.39%, 13.
93% and 9. 00%, respectively. The first principal component was determined by a group mainly
containing 5 unbranched aldehydes, and the second was determined by a group mainly consisting
of 5 branched and unbranched alcohols, 2 branched ketones, toluene, hexane and some other

flavor compounds. The two principal components explained 90. 6% of the total variance of the

flavors in Jinhua ham.
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Bk A = BE/ Licbs)
IR K /d C BE/ %N
B¥ 0 7.82 79.0
#E 31 7.82 84.3
)5 51 10. 30 70.9
BREFH 124 18.06 83.5
5% %o 203 29.22 74.3
BB 264 30. 11 77.8
531 360 7.55 78.2
1.2 R4 RIBE

HHTERTRER 2~3 mm K/NH BB,
B 15.0 g SLEP3E FREBUME S, R AT BAAME
B (SPME) F % #47 Kk 4 W 3R B B &K Car/
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WNLOEBCLBRBERARER LT EH, T 60 C
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Finnigan) 17 KR B4 4397, S &SR THE
¥k DB-5MS, & K 60 m, 480, 32 mm,EE 1 pm.
BENAS HHEOBER 250 C, F&HEN
0. 25 min, R4FFEFE] K 2 min, FEFHE K 2 mL/min,
AHWR10: 1L, RAZHBREFIR, MHREBEN
40 CHARHF 1 min, F—FHEB B M 40~130 C,F
BHE&EK 5 C/min, B BN 130~200 C,Fi
HHRH 8 C/min, FE=BrBM 200~250 C,FiB&E
#% 12 C/min, 3 F 250 C/E£ 8 7 min. JHi%E&H
X BT RN EL RS 8K 200 pA, B FHE
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Tab.2 Flavor substances components at each key processing stages %
e &% kbR #}E i) BEFH RBEER BRO BRO®
bod: B

L RE 0.28% 0.46+ 0.44% 0.68+% 0.00t 0.00% 0.00%+
0.07* 0. 08" 0. 04° 0. 04¢ 0. 00 0. 00* 0. 00*

2 BE 3,93+ 0.00%t 0.76+ 2.39% 5,48+ 0.00% 0.00+
0. 89° 0. 00* 0.15* 0.67° 0.72% 0.00* 0.00

™ 0.08% 0.00+ 0.00% 0.00% 1,04+ 0.00+ 0.00+
0.04* 0. 00 0. 00 0. 00 0. 14% 0.00* 0. 00*

. BE 0.24% 0.33% 0.57+ 0.57%" 0.00+ 0.07+ 0.21%+
0.02° 0.01° 0. 03¢ 0.02¢ 0. 00 0.01° 0. 04"

5 bR 0.00+ 0.00% 0.38% 0.18% 0.00+ 0.00% 0.00%
0. 00* 0. 00* 0. 02¢ 0.01° 0. 00" 0. 00° 0.00*

6+ 0. 004 0.06% 0.00% 0.03%+ 0.18% 0.24% 0.20+
- 0. 00 0. 00* 0. 00* 0. 00 0.01® 0. 05" 0.01°

7 o 0.00+ 0.02% 0.00% 0.00% 0.20%+ 0.32+ 0.08+
= 0. 00 0. 00* 0. 00* 0. 00 0.05% 0.07¢ 0.01*

0.01% 0.01% 0.00t 0.00% 0.08+ 0.05+ 0.04%

8 tEER 0. 00 0. 00 0. 00 0.00* 0.02° 0.02° 0.01*
0.01% 0.02% 0.04% 0.00+ 0.09% 0.07% 0.12%+

o TEBM 0. 00" 0.00% 0.01% 0. 00* 0. 02 0. 02% 0.01¢
_ 0.01% 0.02+ 0.01+ 0.04+ 0.00% 0.00+ 0.00t

10 2,6-=F&FK 0. 00 0. 00° 0.01% 0. 00° 0. 00¢ 0. 00 0. 00*
— 0.03% 0.04% 0.03%+ 0.05+ 0.00% 0. 00 0.00%

1 2,6_FEER 0. 00% 0. 00™ 0.01° 0. 00° 0. 00° 0.00* 0. 00"
12 s 0.00% 0.05+ 0,02+ 0.03+ 0.00% 0.00% 0.00+
0. 00 0. 00° 0.01* 0.01° 0. 00 0. 00* 0.00*

13 L3E—# 1.00% 3.30% 2.50+ 0.56% 0.18+ 1.27+ 0.00%+
’ - 0.17¢ 0. 23f 0.11° 0.12% 0.04® 0. 08¢ 0. 00
0.00% 0.03+ 0.01% 0.00+ 0.00t 0.00% 0.00+

1 rRERNEFIR 0. 00" 0.00° 0.01° 0.00* 0. 00 0.00* 0. 00"
0.00+ 0.00% 0.00+ 0.00+ 0.00E 0.00% 0.04%

15 REFHL 0. 00* 0. 00 0. 00* 0. 00 0. 00* 0. 00* 0.01"
BERSH 5.59 4,34 4,76 4.53 7.25 2.02 0.69
BHEEBR (X109 1.30 1.32 1.58 1.60 2.65 0.73 0.24
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6 mE 5.64% 5,994 6.15+ 3.90+ 8.59+ 2.95+ 0.29+
0. 484 0.234 0. 294 0.56% 0.37° 0.79" 0. 04"
~ 1.03+ 1.41+ 1.87% 0.53+ 3.084+ 1.04% 0.46+
17 LeZRER 0.11% 0.12% 0.08° 0.04* 0. 25¢ 0. 22% 0.07*
_ 0.09+ 0.12+ 0.07+ 0.05+ 0.11% 0.31% 0.27+
18 1,2,3-=FEX 0.02* 0.01% 0.00* 0. 00* 0.01* 0. 09° 0. 04
_ 0.01% 0.00+ 0.04% 0.00+ 0.00+ 0.03+ 0.10+
19 4ZE-1,2-2FEX 0.00* 0. 00 0.02 0.00* 0. 00 0.01° 0.01°
0.01% 0.09% 0.00+ 0.00% 0.00+ 0.06% 1.43%
20 WHER 0.00* 0.01° 0. 00 0.00* 0. 00°* 0.03* 0. 20°
0.04+ 0.024 0.02% 0.004 0.10+ 0.27% 0.04+
21 1HE-Q-RRZDF 0.02* 0. 00 0.01* 0. 00 0.02* 0. 10 0.01*
0.00+ 0.00% 0.00% 0.00+ 0.69% 0.38+ 0.12+
22 &% 0.00* 0. 00 0.00* 0. 00* 0. 05° 0. 05" 0.03*
23 BE 0.024 0.02+ 0.02% 0.00% 0.00% 0.00+ 0.00+
0. 00* 0.00® 0.01% 0. 00" 0. 00* 0. 00 0.00*
- 0.00% 0.00% 0.00+ 0.00% 0.00+ 0.05% 0.13%+
% LrZZEX 0.00* 0.00* 0. 00* 0. 00* 0. 00" 0. 02" 0.04°
0.00+ 0.00% 0.00+ 0.00% 0.00+ 0.06+ 0.13%
25 -ZEEH-H 0.00* 0. 00* 0. 00* 0. 00 0. 00 0.02b 0. 00°
- 0.04+ 0.07% 0.06+ 0.04% 0.01+ 0.00+ 0.21%
0.01% 0.01° 0. 00° 0. 00" 0.00* 0. 00 0.02¢
BERESE 6.88 7.72 8.23 4.52 12.58 5.15 3.18
BHER (X10%) 1.61 2.37 2.74 1.60 4.61 1.87 1.17
.
v Zm 6. 44+ 1.07% 0.75+ 1.43%+ 1.55+ 2.92+ 5.70+
0.56¢ 0. 32 0. 15 0. 36* 0. 18 0. 64* 1.19%
8 1FE 0.05% 0.00+ 0.07% 0.00+ 0.00% 0.00% 0.00+
0.01* 0. 00" 0.03® 0.00* 0. 00* 0. 00* 0. 00°
29 LTE 0.00+ 0.40+ 0.34+ 0.00% 0.00+ 0.00+ 0.00+
0. 00" 0.10° 0. 04 0. 00* 0. 00* 0. 00* 0. 00
0 LRE 4.20% 10. 444 6.53+ 5.52+ 2.69% 0.00+ 0.00+
0.55¢ 0. 34° 0.12¢ 0. 234 0.22° 0. 00* 0. 00*
0.15+ 0.32+ 0.29+ 0.40+ 0.15+ 0.43% 0.41%+
3 1-RR-3-BE 0.06" 0.03® 0. 04* 0. 06" 0. 05* 0.08" 0.04%
32 LEE 13.07% 0.00+ 9.04% 3.91+ 1.59+ 1. 14+ 0.83%
0. 66¢ 0. 00* 0.75° 0.23° 0. 04* 0. 14* 0. 06
33 LEE 0.663 1.47+ 0.69+ 0.32% 0.52+ 0.36+ 0.25+
0.11° 0.12¢ 0. 06° 0.03* 0.03* 0. 04* 0. 04
3 1M 0.30% 0.60+ 0.51% 0.17+ 0.53+ 0.32+ 0.44+
0.02¢ 0.04° 0.03° 0.01* 0. 06° 0.03% 0. 06™
1,78+ 5.16+ 2.81+ 1,49+ 1.69+ 2.03+ 3.424
35 1-FMm-3-H 0.12% 0. 34¢ 0. 26" 0.12¢ 0. 07" 0. 24% 0. 50°
0.13%+ 0.70+ 0.37+ 0.20+ 0.07% 0.18+ 0.34%
36 2FM-IE 0.01° 0.06° 0.04° 0. 02* 0. 00° 0.03* 0.11°
37 LTm 0.04% 0.08+ 0.06+ 0.02% 0.09+ 0.13+ 0.17+
0. 00* 0.01% 0. 01% 0. 00* 0.01¢ 0.01¢ 0.01°
0.00 0.00+ 0.00% 0.00+ 0.23% 0.30%+ 0.46+
38 L-ER-4H 0. 00° 0. 00 0.00? 0. 00 0.04* 0. 04 0.11°
7.98+ 4.88+ 0.65% 1.16+ 0.004 0.00+ 0.00+
39 FFELTE 1.51° 1, 50 0. 31° 0.18* 0. 00 0. 00* 0. 00
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5.06+ 0.00% 0.19% 0.00+ 0.00% 0.15+ 0.00+
40 rREL-TH 0. 82" 0. 00* 0.12° 0.00 0. 00 0. 05 0. 00
3. 0.21% 0.80% 0.69% 0.03% 0.02+ 0.13% 0.00%
4 2ZE1EH 0.06* 0.07" 0. 08" 0. 00" 0.01* 0.06* 0. 00°
e 0.04+ 0.10+ 0.08% 0.00% 0.00%+ 0.00+ 0.00%
2 2ZEERIE 0. 00" 0.01¢ 0.00° 0.00* 0. 00° 0. 00* 0. 00
—— 0.79+ 0.96+ 0.00% 0.00+ 0.00% 0.00% 0.00+
43 rREFH 0.10° 0. 09° 0. 00" 0. 00* 0. 00* 0. 00* 0.00*
e 1 0.00t 0.00% 0.00% 0.01+ 0.02+ 0.00+ 0.00%
44 TERI-FH 0.00* 0. 00° 0. 00 0.00* 0.01° 0. 00* 0. 00°*
o ap 0.02+ 0.00% 0.04% 0.04% 0.00% 0.07% 0.04%
45 4ZEFEH 0. 00% 0. 00* 0.01% 0.01% 0.00* 0.01° 0. 01"
0.43% 0.16+ 0.16+ 0.06% 0.06 0.05% 0.05+
16 FELE 0. 10° 0. 06" 0. 08" 0.01* 0.01* 0.02* 0.01*
R 0.29%+ 0.00% 0.00k 0.85+ 0.59+ 1,06+ 1.82+
47 2.3TZH 0.22% 0.00* 0. 00 0.14¢ 0. 14 0.17¢ 0. 27¢
MR 41. 64 27.14 23,27 15, 61 9.8 9.27 13.93
BHEEmH(X10%) 9.72 8.31 7.73 5.53 3.59 3.37 5.07

B
8 R 0.00% 0.00% 0.51% 0.00% 0.00% 0.00+ 0.00+
0.00* 0.00* 0.07° 0. 00* 0. 00" 0. 00* 0. 00
0 R 0.81% 3,12+ 3.93% 4,93+ 2,29+ 3.30% 1.924
0.13* 0. 40" 0. 45« 0. 39¢ 0.13* 0. 47" 0.28*
10. 08+ 22.81% o 29.26% 17. 42+ 24,70+ 20.78+
5o EE 1.22° 0.86%  23-661.50% 7 o 0. 38" 1. 94 1,78
0.00% 0.51% 0.49% 0.45+% 0.20% 0.21% 0.13%+
51 -EAE 0.00* 0.03° 0. 05° 0. 04° 0.01° 0.02° 0. 06*
[ 0.00% 0.11% 0.09+ 0.09+ 0.00+ 0.00+ 0.00%
52 24¢BRE 0.00* 0.01° 0.01° 0.02° 0. 00* 0. 00" 0. 00*
53 R 1. 094 2.73+ 4,16+ 2,96+ 3.53% 2.77% 3.91+
0.08* 0.31° 0. 27¢ 0. 24" 0. 20% 0.33% 0. 284
54 Tm 0.34% 1.49% 1.87% 1.03+ .91+ 1.65+ 4,03+
0.03* 0.21% 0.13° 0.11% 0.18° 0.23% 0. 50°
J 0.11+ 0.42+ 0.41% 0.21% 0.39+ 0.40% 0.96+
55 MR 0.01* 0. 04" 0. 04" 0. 04* 0. 05" 0.04* 0. 09°
- 0. 00+ 0.03%+ 0.00% 0.00% 0.00% 0. 00+ 0.00%
56 2.4-FME 0.00* 0. 00° 0. 00°* 0. 00* 0. 00* 0.00* 0. 00*
57 IR 0.48% 1.36% 2.16% 0.74% 3.45%+ 2.82+ 4,34+
0.04* 0.17% 0.15% 0. 06* 0. 45% 0.42° 0. 644
0.02+ 0.06% 0.05% 0.02% 0.17+ 0.09% 0.27+
58 rEME 0.00* 0.01* 0. 00° 0. 00° 0.05° 0. 02 0.07"
_ 0. 00+ 0.00+ 0.00+ 0.004 0.02% 0.00+ 0.04t
59 24EME 0. 00* 0. 00* 0. 00* 0. 00* 0.01% 0. 00* 0.02°
60 ZRE 0.01+ 0.02%+ 0.06% 0.02+ 0.10+ 0.08% 0.14%
0.00* 0. 00" 0.01* 0. 00" 0.02% 0,02" 0. 02¢
0.00+ 0.00% 0.05% 0.03% 0.18%+ 0.12% 0.26%
61 2RME 0. 00" 0. 00* 0.01% 0.00%® 0.05% 0.02% 0. 04¢
0.00+ 0.01%+ 0.00% 0.00+ 0.09% 0.00t 0.16+
62 2T —BUBRE 0.00* 0. 00" 0. 00" 0. 00* 0. 04 0.00* 0.05°
0.00%+ 0.02+ 0.00% 0.00% 0,00+ 0.00% 0.00+
63 TIBE 0. 00" 0. 00* 0. 00 0. 00° 0. 00* 0. 00 0. 00"
0.00% 0.01% 0.00+ 0.00% 0.00+ 0.00% 0.00%
8¢ THHE 0.00* 0.01° 0.00* 0. 00° 0. 00* 0. 00* 0. 00°
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- 0.03% 0.05% 0.55% 0.04% 0.084+ 0.11% 0.14%
65 AW 0. 00 0.01* 0. 14 0.01 0,03 0. 05* 0.01°
0.16% 0.00+ 0.00+ 0.13+ 0.16+ 0.20+ 0.00%
66 2-HENE 0.03" 0. 00" 0.00* 0.02* 0.05° 0.04"° 0. 00*
1.65+ 0.00+ 0.10% 4,38+ 2.00+ 3.34+ 2.16+
67 SHETE 0.37% 0. 00 0.02* 0. 89¢ 0. 24" 0. 29% 0. 29*
0.95+ 0.32% 0.25% 1.21% 1.01% 2.05% 1.33%
68 ZRETE 0. 19% 0.03% 0. 04* 0.07° 0. 09° 0. 30¢ 0. 20°
0.00% 0.00% 0.02+ 0.04+ 0.20% 0.20+ 0.13+
69 HE-2-THE 0.00* 0.00* 0. 00 0.01° 0.02¢ 0.01¢ 0.03"
0.00% 0.00% 0.05+ 0.07+ 0.08% 0.12+ 0.08%+
0 SRE-2-THE 0.00* 0. 00* 0.01* 0.01% 0.03% 0.01° 0. 02
0.00% 0.01+ 0.03% 0.02+ 0.00% 0.00% 0.03%
O CZEERE 0. 00 0. 00 0. 01° 0. 01 0. 00 0. 00* 0.01%
0.67+ 1.02+ 1.33+ 1.62+ 2,464 2,57+ 2.57+
Tz KRR 0.11* 0.09* 0. 04% 0. 098¢ 0.09¢ 0.26¢ 0.12¢
0.32% 0.10+ 0.22% 0.234 0.53%+ 0.82+ 1.69+
3 ELE 0. 05* 0.07* 0. 05 0. 03 0.12% 0.13° 0.19¢
BREMK 16.72 34,2 39,99 47,48 36, 27 45.55 45.07
BEEA (X10°) 0. 39 1.05 1.33 1.68 133 1.65 1.64

;]
" 0.42+ 0.70+ 0.67+ 1,02+ 2.68+ 3.31+ 3.27+
0.11° 0.11* 0. 05* 0.06* 0.07" 0.54° 0. 66°
5 oTH 0.00% 0.71+ 0.23% 1,17+ 0.00+ 2.12% 127+
0. 00" 0.07® 0. 05* 0.11% 0. 00 0.24° 0.41°
% 2R 0.37+ 0.44%+ 0.20+ 0.65% 1.36% 0.27+ 0.62+
0,07 0.02% 0.02* 0.08° 0.15° 0.03% 0. 20"
7 2BM 0.19% 0.20+ 0.59+ 0.26+ 0.10% 0.00+ 0.00+
0. 03" 0.03* 0. 26" 0.09* 0.03" 0. 00* 0. 00
18 M 0.38%+ 1,02+ 0.73% 0.74% 2,55+ 0.48+ 0.46%
0.02* 0. 06" 0.03* 0. 09" 0.36° 0. 04" 0. 04"
70 %M 0.15+ 0.20+ 0.10+ 0.00+ 0.00%+ 0.00% 0.00+
0.02¢ 0.02¢ 0. 00® 0. 00* 0. 00" 0. 00* 0. 00*
8 2T 0.05% 0.09+ 0.09+ 0.034 0.39+ 0.39+ 0.00%
0. 00 0.01* 0.01* 0. 01* 0.05° 0.16° 0. 00*
9,37+ 1. 40+ 1,474 2.02+ 0.44+ 0.68+ 0.34+
81 3RE2TH 0. 94* 0. 24* 0.53 0. 08" 0.04* 0.12* 0.02*
0.02%+ 0.11+ 0.12+ 0.10%+ 0.59+ 0. 00+ 0.00+
82 6HE-2RW 0.00 0.01 0.01 0.02 0.41 0. 00 0.00
0.25%+ 0.68+ 0.34% 0.27+ 0.29+ 0.28+ 0.18%+
83 6 2-5-BR-2-M 0.02% 0.06° 0.02 0.03* 0.03* 0.03% 0. 02*
1.03% 2.59+ 2,084 .15+ 1.88%+ 1.06 1.34%
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