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Abstract

The changes in volatiles of the model system were analyzed by GC and GC-MS before and after retorting.
The GC data were analyzed statistically by applying the analysis of variance, and 42 peaks were selected at
5% significance level. Multivariate statistical analysis was performed with these 42 peaks as independent vari-
ables. Through the stepwise discriminant analysis, 8 peaks, which corresponded to the compounds such as 2-
heptanone, cis-3-hexenal, 2-pentyl-furan, 1-methyl-trans-1,2-cyclohexanediol, 2-hexanone, 3-octanone, trans,
trans-nona-2,4-dienal and l-octen-3-ol, were obtained in sequence to distinguish the samples with and without
retorting. The principal component analysis of a set of 8 independent variables resulted in 3 principal com-
ponents which accounted for 96.1% of the variance, while the first principal component (PC 1) explained 76.
5% of the total variance. In addition, through the factor analysis of the principal components, the peaks 11, 20
and 21 could be grouped togather in accordance with the direction and the size while the peaks 9, 33 and 39

constituted the second group in the direction.

Key words: retort sterilization, volatile component, retort flavor, stepwise discriminant analysis, principal com-
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Table 1. Probability test of each peaks by ANOVA
procedure

Retention

Peak No. fime (min) F-value Probability

1 273 138.53 0.0001

2 2.87 0.51 0.4794

5 4.81 4.73 0.0379

4 5.00 0.07 0.7973

5 522 21.89 0.0001

6 6.22 2.84 (0.1029

7 6.64 345.26 0.0001

8 6.82 302.77 0.0001

9 7.94 1244.02 0.0001
10 831 52.27 0.0001
11 875 2993.49 0.0001
12 9.00 14.87 0.0006
13 9.12 6.37 0.0176
14 9.26 1685.94 0.0001
15 10.22 389.26 0.0001
16 10.34 2.37 0.1349
17 10.55 1.08 0.3078
18 10.74 26.27 0.0001
19 10.82 532.44 0.0001
20 1091 2319.75 0.0001
2 11.03 3193.95 0.0001
22 11.25 1.92 0.1763
23 11.38 549.09 0.0001
24 11.85 0.45 0.5089
25 11.94 140.66 0.0001
26 12.00 15.30 0.0005
27 12.21 97.82 0.0001
28 12.47 168.33 0.0001
29 12.63 271.80 0.0001
30 12.71 3.96 0.0561
31 13.10 194 0.1739
32 13.22 164.23 0.0001
33 13.28 235.12 0.0001
34 13.45 163.73 0.0001
33 14.62 195.40 0.0001
36 15.30 13.12 0.0011
37 15.44 145.02 0.0001
38 15.54 17.47 (0.0002
39 15.72 275.64 0.0001
40 16.65 266.23 0.0001
41 17.02 119.64 0.0001
42 17.18 337.50 0.0001
43 17.27 60.97 0.0001
44 17.36 97.75 0.0001
45 17.45 339.86 0.0001
46 17.70 176.24 0.0001
47 17.87 247.93 0.0001
48 18.31 1231.73 0.0001
49 18.56 301.82 0.0001
50 18.81 112.70 0.0001
: 19.18 0.84 0.3668
52 19.34 1.45 0.2381
53 20.89 42.84 0.0001
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Table 2. Selection of peaks by stepwise discriminant
analysis

Step  Peak F-value

No. No. Compound to enter Probability
1 11 2-Heptanone 3428.06  0.000]
2 9 cis-3-Hexenal 28.66 0.0001
3 21 2-Pentyl-furan 1831  0.0001
4 32 1-Methyl-trans-1,2- 7.75 0.0073

cyclohexanediol
5 3 2-Hexanone 504 0.0289
6 20 3-Octanone 4.40 0.0408
7 39 trans,trans-Nona- 8.50 0.0052
2,4-dienal
8 18 1-Octen-3-0l 6.58 00133
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Table 3. Aroma properties of selected volatile com-
pounds by stepwise discriminant analysis

Compound Aroma=properties’’

2-Heptanone green, pungent. sickly, cinnamon-like,
chemical odor

cis-3-Hexenal deep green. leafv odor

2-Pentyl-furan green, undesirable

odor

pungent, sweet,

1-Methyl-trans-1,2-
cyclohexanediol

2-Hexanone sweet-fruity, ethereal, pungent, chem-
ical, sharp odor
3-Octanone pungent, herbaceous-fruity, spicy-but-

tery, warm odor

trans,trans-Nona- green-vegetable, oily-green, cucumber-
2.4-dienal like

1-Octen-3-ol sickly, sweet-earthy, buttery and fer-
mented-like odor

"Aroma properties described in references 8 and 9
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Table 4. Correlation matrix of 8 peaks selected by stepwise discriminant analysis

X1" X2 X3 X4 X5 X6 X7 X8
X1 1.000
X2 -(.249 1.000
X3 0.302 -0.966 1.000
X4 0.081 0.661 -0.543 1.000
X5 0.323 -0.966 0.989 -0.527 1.000
X6 0.324 -0.967 0.989 -0.570 0.981 1.000
X7 -0.156 0.927 -0.861 0.652 -0.851 -0.852 1.000
X8 -(.190 0.937 -0.896 0.635 -0.872 -0.890 0.932 1.000

"X1=peak 3. X2=peak 9, X3=peak 11, Xd=peak 18, X5=peak 20, X6=peak 21, X7=peak 32, X8=peak 39
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Table 5. Results of principal component analysis for 8
peaks selected by SDA

Eigenvalue Proportion Cumulative
PC 1 6.11884 0.764855 0.764855
PC 2 1.10943 0.138679 0.903534
PC 3 0.45782 0.057227 0.960761
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(%¢°S) € 401084

o] wkon] 3W(a) peakiz 2.3 2l&)), 18H(d) peak
1= gal2el o) b7k deE el whiz e vy}
whe}

=3 L = P

AL AT T AR Aol Gk
23k GC peak &4 2-heptanone 5 87)| peak & 4=
i}l‘}_‘ii oég\—l; "’:Tu -

} o]o1x1 A1el %] 871 peakZ
O

Mg % A, )RR

Fsahg o 4 glglon, _1;3] PCl&

L. ]
76.5%2] o] 7Fest 0w viehyte) bk, T4

N

peak A& 7h2| -?}74]'3‘ HES A3t 11, 20 21“4 peak
= o2 ek 9 377} 7{9] ka1, 9, 32, 399

3
T
=
&
=
=
jd
i
)
A
No)

L8 chileg EAE o3 N &Ittt 26, 11
(1993)

. Resurreccion, A.V.A.: Applications of multivariate
methods in food quality evaluation. Food Technol., 42,
128 (1988)

3. Aishima, T., Nagasawa, M. and Fukushima, D.: Dif-
ferentiation of the aroma quality of soy sauce by sta-
tistical evaluation of gas chromatographic profiles. .J.
Food Sci., 44, 1723 (1979)

4. Aishima. T. and Nukai, S.: Pattern recognition of GC
profiles for classification of cheese variety. J. Food Sci.,
52. 939 (1987)

. Headley, L.M. and Hardy, J.K.: Classification of
whiskies by principal component analysis. J. Food Sci.,
54. 1351 (1989)

6. Buckholz Jr., L.L., Daun, H., Stier, E. and Trout, R.: In-
fluence of roasting time on sensory attributes of fresh
roasted peanuts. J. Food Sci., 45, 547 (1980)

7. A7, ekl ool Heksh AR E 394 A%
wal A Fe] Ay 4. BT Eheke) A, 28, 772
(1996)

8. Persson, T. and von Sydow, E.: Aroma of canned beef:
Gas chromatographic and mass spectrometric analysis of
the volatiles. J. Food Sci., 38, 377 (1973)

9. Steffen, A.: Perfume and Flavor Chemicals. Vol. 1, 11

Montclair, N.J., USA (1969)

Reineccius, G.A.: Symposium on meat flavor: Off-fla-

vors in meat and fish-A Review. J. Food Sci., 44, 12

(1979)

11. Pippen, E.L. and Mecchi, E.P.: Hydrogen sulfide, a
direct and potentially indirect contributor to cooked
chicken aroma. J. Food Sci., 34. 443 (1969)

1

n

10.

(1996+3 9% 18 A=)



