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Fig. 1 Total ion chromatogram of aroma compounds in spawn of Chinese mitten handed crabs
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Tab.1 Concentrations of eight classes of aroma compounds in spawn of Chinese mitten handed crabs
ng/g
sample grade
aroma species i -1 -2 - -1 -2

J&-special &-first J&-second Q-special Q-first Q-second
(X1) aldehydes(X;) 4683.85>* 5155.33** 4227.42°4 5461.88%A 5120.55%4 4467.61°4
(X>) ketones(X>) 642.75C¢ 945.31%¢ 903.24*¢ 426.97°° 428.48°¢ 307.074P
(X3) alcohols(X3) 263.19°P 207.13%PE 244.02°P 318.445P 363.69%¢ 167.36°°
(X4) aromatics(Xy) 42.76%F 12.024F 0.00°F 38.97°F 33.92%F 0.00°F
(Xs) furans(Xs) 358.774P 334.40%P 344.414P 1853.47°F 2084.59*" 936.06%C
(Xs) S-containings(X) 27.33%F 57.56%FF 1.36% 0.00%F 23.52%F 0.00%F
(X7) N-containings(X7) 26.66>F 70.59%EF 22.99%E 0.00%F 0.00%E 0.00%E
(Xs) hydrocarbons(X) 3135.13%8 1962.70%8 2409.99"8 1568.60%¢ 2215.81%8 2229.15>8
(P<0.05), 6 8

Note: Different letters indicate significant differences between analytical data (P<0.05). Small letters represent the differences between 6 crab
samples in conditions of same aroma species. Capital letters represent the differences between 8 aroma species in conditions of same crab

samples.
b b
) ; 3 ;
> 5
8 3 ( 3)
23 > £2 EHAWBERRAERRE
47.04%, Tab. 2 Eigenvalues of principal components and their
variance contributions
’ 0, 1%
0
27.61%, principal . S cumulative
eigenvalue contribution .
component contribution
> 1 3.7629 47.0361 47.0361
16.06%, 2 22091 27.6131 74.6493
. 7 3 1.2849 16.0615 90.7108
4 0.5081 6.3514 97.0621
5 0.2350 2.9379 100.0000
b 3 b
*3 EHOHIFHERE KRB EER
Tab. 3 Eigenvectors and loading matrix of principal components
PC] PCZ PC3
aroma species
eigenvector loading eigenvector loading eigenvector loading
(X)) aldehydes(X7) 0.3034 0.5885 0.5007 0.7442 -0.2178 —-0.2468
(X2) ketones(X») -0.3996 -0.7752 0.2774 0.4122 —-0.0084 —-0.0096
(X3) alcohols(X3) 0.3879 0.7525 0.2413 0.3586 0.2903 0.3290
(X4) aromatics(Xs) 0.3092 0.5997 0.3369 0.5007 0.4958 0.5620
(X5) furans(Xs) 0.4963 0.9627 0.0395 0.0587 -0.1309 —-0.1484
(Xs) S-containings(Xs) -0.2224 -0.4314 0.5522 0.8207 0.0588 0.0667
(X7) N-containings(X7) -0.4004 —-0.7766 0.4162 0.6186 —-0.1000 -0.1134
(Xs) hydrocarbons(Xs) -0.2147 -0.4165 -0.1447 -0.2151 0.7693 0.8721
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Tab. 4 Comprehensive scores of principal components
2 3
No. sample grade PC, PC, PC, S rank grade S rank
1 - J-special —0.7439 0.2747 2.0339 0.0526 3 19576 |
2 - Q-special 2.5466 0.4473 —0.7245 1.2050 2 special '
3 -1 S-first -2.1416 2.0930 -1.0058 -0.5909 4 1
0.6410 2
4 -1 Q-first 2.1364 0.5505 0.4674 1.2320 1 first
5 -2 &-second —1.6091 -1.2230 —0.0423 -1.1014 6 2 1.8987 N
6 -2 Q-second —0.1885 —2.1425 —0.7288 -0.7973 5 second o
08 6 ., 803 (§=S +§ )

Note: S represents comprehensive score of principal components of 6 crab samples, while S’ represents comprehensive score of 3 grades of

crab Samples (8'"=SwmatetSremale) -
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Fig.2 Biplot of principal component analysis (PCA)
Notice:““Dot””and “Arrow” are the symbols representing the projection values of aroma data for “overall profile” and “every single

variable” in the PC;-PC, plane. The values shown as “Dot” can refer to major axes which load inside of Fig.3 and posses the meas-
urement-range from —3 to 3. Similarly, values shown as “Arrow” can refer to secondary axes which load outside of Fig.3 and posses
the range from —1 to 1. Distance from Arrow-top to origin point indicates the contribution degree of variable. The relativity between
“Dot” and “Arrow” can be evaluated by their approaching degree in the PC;-PC; plane. If a “Dot” and an “Arrow” are in the same
quadrant and their angels between X and Y axes are almost the same, we could conclude that this variable (Arrow) is just the charac-
teristic aroma species of the objective crab sample (Dot)!**!,

PCA
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Evaluation of aroma-quality Chinese mitten-handed crab (Eriocheir
sinensis) gonad

GU Saiqi, WANG Xichang, TAO Ningping, ZHANG lJingjing, WU Na
College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China

Abstract: HS-SPME-GC-MS technology was applied to identify the aroma compounds from the gonad of special,
first and second grades of both male and female Chinese mitten-handed crabs cultured in Yangcheng Lake.
Fifty-eight volatiles, which can be divided into eight classes, were identified from six kinds of crab samples and
further quantitated based on internal standard analysis. The concentrations of eight classes of volatiles were stan-
dardized first and then principal component analysis (PCA) analyzed the standard data. Comprehensive scores
(also called S-scores), which were calculated from each principal component value and its variance contribution,
were used to evaluate the aroma-quality of gonad. The results showed that special and first grades of female crabs
had the highest aroma-quality among the six crab samples. Meanwhile, furans, ketones, aromatics, and aldehydes
were identified as the four characteristic aroma species that related and contributed a lot to “better quality of
aroma”. With a unified consideration of gender factor, we conclude that higher grades of crabs result in better
quality of aroma. However, female crabs always acquired higher S-scores than males of the same grade. We have
demonstrated that PCA can be used to successfully establish a model for evaluating aroma-quality of crab gonad.
Our work offers some theoretical references for future efforts in flavor property improvement.
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