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1 1000 *

Bayonne Corsican Iberian Parma  Serrano
Aldehydes
Acetaldehyde 3.8 4.8 5.9 3.5 27.0
2-methyl propanal 2- 46.2 230.7 210 46.7 126.7
3-methyl butanal 3- 888.8 2731.8 4560 941.3 2461.6
2-methyl butanal 2- 281.4  1794.0 1982 278.8  956.1
Pentanal 185.2 883.8 2492.5 225.2 675.4
Hexanal 1103.1 1744.5 9571.2 1486.3 3195.4
Heptanal 113.3  148.3 888.5 128.8 238.9
Benzaldehyde 33.3 589.4  61.6 34.5 45.8
2 4-nonadienal 2 4- 16.5 20.9 70.8 23.1 34.8
Octanal 83.2 131.7  249.7 120 95.0
2-octenal 2- 0.2 0.9 0.3 0.6 0.9
Phenylacetaldehyde 29.3 36.9 123.2  20.3 35.3
Nonanal 149.4 158.1 195.4 172.4 108.7
2-Noneal 2- 1.4 1.7 1.2 1.2 0.9
Decanal 6.4 9.9 10.6 8.5 4.0

2941.5 8487.3 20422.9 3491.2 8006.5

% 65.7 58.8 82.9 67.3 66.5

Alcohols
Ethanol 120.4  67.3 121 186.1 935.8
2-methyl-3-buten-2-ol 2- -3- -2- 56.7 138.8 73.4 66.8 48.5
2-Methy! propanol 2- 29.6 99.9 35.5 55.2 87.6
1-penten-3-ol 1- -3- 107.7 1661.5 261.5 133.6 156.9
2-pentanol 2- 5.7 76.7 296.2 6.8 303.1
3-methy butanol 3- 45.3 190.4 163.1 80 231.2
2-methyl butanol 2- 31.5 1.7 8.3 43.6
1-pentanol 1- 100.2  814.7 309.1 154.4 271.8
1-hexanol 1- 1.9 10.6 285.8 8.5 168.4
2-heptanol 2- 0.5 21 30.7
Ethyl phenol 0.3 4.3 26.2 0.1 7.1
1-heptenol 1- 0.2 3.2 4.9 1.9 0.3
1-octen-3-ol 1- -3- 30.7 106.4  54.4 53.7 80.9
Dodecanol 1.1 1.2 5.3 1.3 0.2

499.7  3111.0 1592 756.3  23066.1

% 11.1 21.5 6.3 14.5 19.6

Ketones
Propanone 81.9 70.7 79.1 79.3 118.6
2 3-butanedione 2 3- 61.1 61.1 91.2 120.0  67.9
Butanone 154.9  422.9 441.8 170.7 209.1
2-pentanone 2- 161.0 405.2 735.1 102.3  233.4
3-hydroxy-2-butanone 3- 2- 19.5 2.0
3-penten-2-one 3- 2- 9.3 6.7 4.2 8.8
3-methyl-2-pentanone 3- -2- 21.8
3-hexanone 3- 16.9 5.7 2.9
2-hexanone 2- 0.8 39.4 127.6 0.4 23.6
Cyclohexanone 9.1 0.9 0.6
4-heptanone 4- 8.2 1.0
2-heptanone 2- 4.9 155.8 376 6.9 137.7
4-octen-3-one 4- -3- 0.1 1.2 1.9 0.3 0.5
6-methyl-3-hepten-2-one 6- -5- 2- 6.0 43.1 13.1 31.3 21.5
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2-octanone 2- 6.8 27.5 100.3 2.7 48.0
8-nonen-2-one 8- -2- 4.5 3.8
2-nonanone 2- 2.6 13.0 11.8 1.4 14.8
480.1 1305.2 1244.7 539 893.2
% 10.7 9.00 5.0 10.4 7.4
Esters
Ethyl acetate 1.0 1.8 58.9
Ethyl propanate 0.1 5.3
Ethyl 2-methyl propanate 2- 2.6 0.1 0.3 12.8
Ethyl 2-methyl butanoate 2- 0.3 4.7 1.1 0.5 18.1
Ethyl 3-methyl butanoate 3- 0. 12.4 2.5 2.5 39.8
1-penten-3-ol acetate 1- -3- 0. 2.5 0.1 1.2 0.1
Methyl hexanoate 0.4 0.6 0.1 0.8
Eythyl hexanoate 0.4 10.6 18.6 2.4 59.8
Pentyl butanoate 0.4
Ethyl heptanoate 0.6 3.2
Ethyl octanoate 2.6 3.1 3.4 3.1 3.4
.5 24.3 26.4 7.5 162.7
% 1 0.17 0.1 0.14 1.3
Nitrogenous compounds
N-methylene ethenamine N- 0.9 0.7 1.4
Pyrrol 11.9 16.0 0.6 0.1 1.1
Methyl pyrazine 2.9
Hexanenitrile 9.0 18.8 10.4
2 6-Dimethyl pyrazine 2 6- 298.4
Trimethyl pyrazine 36.3
3-ethyl-2 5-dimeth ylpyrazine 3- 2 5 12.7
2-ethyl-2 5-dimethylpyrazine 2- -2 5- 7.9
2 3-Diethyl-5-methyl pyrazine 2 3- 5- 0.5
3 5-Diethyl-2-methyl pyrazine 3 5- -2- 1.5
11.9 386.1  20.1 0.1 12.9
% 0.27 2.7 0.08 0.11
Alkanes
Hexane 97.2 140.2  252.7 65.5 38.8
Heptane 54.7 9.8 3.8 66.8 36.0
Octane 170.2  232.1 505.7 94.9 143.0
Nonane 2.0 6.1 3.6 1.6 2.7
Undecane 2.23 3.0 2.7 2.6 3.0
Dodecane 5.1 5.9 5.6 4.0 8.7
Tridecane 3.5 2.6 20.6 2.7 4.7
334.9 399.7 794.7 238.1 236.9
% 7.5 2.8 3.2 4.6 2.0
Aromatic and cyclic hydrocarbons
Mythyl cyclopentane 56.2 70.3 112.6  30.5 60.5
Toluene 8.6 21.5 17.7 7.5 11.4
Ethyl benzene 5.2 10.4 5.1 5.4 7.3
Dimethyl benzene 13.4 56.9 134.5  13.2 51.8
Ethyl toluene 0.8 18.7 56.8 6.0 19.2
Trimethyl benzene 2.3 2.3 6.0 1.9 0.3
1-ethyl-2-methyl cyclopentane 1- 2- 12.8 6.6 1.3 6.2
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1
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Diethyl benzene 1.5 0.2 0.1
1 2 2-trimethyl benzene 12 2- 1.5 0.8 0.4 0.3
86.7 195.9  340.3 66.3 157
% 1.9 1.4 1.4 1.3 1.3
Sulphur compounds
Carbon disulphide 4.5 4.5 5.9 4.7 4.7
Dimethyl disulphide 97.0 297.0 159.6 70.2 172.7
Dimethyl trisulphide 0.4 31.1 23.9 0.8 10.8
Methyl n-pentyl disulphide n- 0.1 0.7 0.8 0.1 0.6
Methyl n-hexane disulphide n- 0.3 3.0 1.5 0.3 7.1
102.3  336.3 191.7 76.1 195.9
% 2.2 2.3 0.78 1.5 1.6
Total of terpenes 12 199.5 21.2 17.9 18.2
% 0.27 1.4 0.09 0.34 0.15
* Sabio et al 1998
2 % *
n-alkanes and alkenes 2-methyl propanal 2- 3.13
Butane 0.08 3-methyl butanal 3- 6.23
Pentane 30.44 2-methyl butanal 2- 4.96
2-pentene 2- 1.75 Pentanal 0.61
Hexane 7.42 Hexanal 0.17
Heptane 11.70 15.11
Octane 13.37 Sulfur compounds
1-octene 1- 1.12 Methanethiol 0.14
1-pentene 1- 0.24 Thiobis methane 0.14
2-octene 2- 0.86 Thiourea 0.07
66.97 2 3-diethyl 2 3- 0.86
disulfide
Branched alkanes and
alkenes t2l
Methyl cyclopentane 0.49 Other volatiles
Methyl cyclohexane 0.23 2-methyl furan 2- 0.25
2 5-dimethyl hexane 2 5- 0.35 Chloroform 3.38
2 4-dimethyl hexane 2 4- 0.88 Benzene 0.15
2 3 4-trimethyl pentane 234 1.75 2-Ethyl furan 2- 0.49
2 3 3-trimethyl pentane 2 3 3- 1.55 Methyl benzene 0.46
2 3-dimethyl hexane 2 3- 0.54 1 2-cyclohexanedione 1 2- 3.45
3-methyl heptane 3- 0.48 Ethyl benzene 0.07
3-methyl-2-heptene 3- 2.11 1 4-Dimethyl benzene 1 4- 0.09
8.38 8.33
Aldehydes 100
* Du 2001
Serrano Iberian 80
Bayonne  Parma 70
36

84



29 11

1.2

Iberian

C10~Ci12

Dirink 1997

Corsican

2

2%

2.1

11

Corsican
1 2
2 2-
2-
1 2
)
10
3 1 1
2
8 9 10
9 10 12

85



Food and Fermentation Industries Vol.29 No.11

13 9 10 12 CO,
13 15 16

5689 11 12 14 15 1

NH; CO,
Strecker
o
ROOH NH; H,S
Fe?*
RO ROO 2 RO
Strecker
RRO R
RO
) 2.3
0.88
Heath  Frankel 0.92 pH 6.02

60 %

2.2
Parma
PI 23% ~28% NSO
22 %
BLDH C5~
Calpain C10 N S
Strecker
Strecker
2

86



29 11

2.4

90

1999.251~253
2 . 1993 2 16~17

3 Careri M Alessandro Mangia Germana Barbieri et
al. ] Food Sci 1993 58 5 968~972

10

11

12

13

15

16

17

18

19

20

21
22

23
24

25

26

Garcia C Berdague J J Antequera T et al.Food
Chemistry 1991 41 23~32
Coutron-Gambotti C Gandemer G. Rousset S et
al. Food Chemistry 1999 64 13~19
Christial S. Meat Sci 2000 55 1~5
Drumm T D. J Agric Food Chem 1991 39 2
336~343
Mottram D S Edwards R A. ] Sci Food Agric
1983 34 517~522
Frankel. JAOCS 1984 61 12 1908~1915
Sabio E  Vidal-Aaragon M C Bernalte M ] et al.
Food Chemistry 1998 60 493~503

Forss D A.Prog Chem Fats and other Lipids
1972 13 4 181~258

Germana Barbieri Luciana Bolzzoni Giovanni
Parolari et al. ] Agric Food Chem 1992 40 2389
~2394

Heath H B Gary Reineccius. Flavor Chemistry
and Technology Connecticut The AVI Publishing
Company INC 1986.92~95 121~133

martin L Timon M L Petron M ] et al.Meat
Sci 2000 54 333~337

Maria O L Lorenzo de la Hoz Maria I C et al.
Meat Sci 1992 31 267~277

Maria Jose M Fidel Toldra Pablo Nieto et
al.Food Chem 1993 48 121~125

Monica F Casey C G Fidel T et al. ] Agric
Food Chem 1997 45 2178~2186

DuM AhnDU. J Food Sci 2001 66 6 827~
831

Timon M L Ventanas ] Martin L et al.] Agric
Food Chem 1998 46 5143~5150

Timon M L Ventanas J Carrapoiso A 1 et
al. Meat Sci 2001 58 85~91

Parren M. Food Chem 1994 49 1 15~21
Dirinck P Opstaele V' F  Vandendriessche F.
Food Chemistry 1997 59 4 511~521

Sarraga C. ] Sci Food Agric 1993 62 1 75~78
Solange B Berdague ] .. Monin G. J Sci Food A-
gric 1993 63 69~75

Antequera T Lopez C ] Cordoba ] ] et al. Food
Chem 1992 45 105~110

Toldra F. Food Chem 1997a 59 523~530

87



Food and Fermentation Industries Vol.29 No.11

Flavor Comparison and Formation Mechanism Analysis of Dry-cured
Ham from China and West Countries
Huan Yanjun  Zhou Guanghong  Xu Xinglian

Key Laboratory of Farm and Animal Products Preocessing and Quality Control

Ministry of Agriculture Nanjing Agricultural University Nanjing 210095

ABSTRACT Flavor is very important for dry-cured ham quality which depends on type of raw
material processing technology and operational parameters. Flavor compounds of dry-cured ham
from China and west countries are compared in this paper. The results show that compounds con-
sisted in these dry-cured hams are similar in that alcohols aldehydes ketones esters sulphur
compounds nitrogenous compounds alkanes and alkenes are common substances. However
there are important differences in the content of some other compounds. Alkanes and alkenes are
the predominant substances in Jinhua ham while aldehydes are found of more proportion in westrn
hams. In this paper the characteristics and possible formation mechanism of every flavor com-
pounds are also analyzed.

Key words meat dyr-cured ham Jinhua ham flavor
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