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Principal component analysis of volatile compounds in chicken

soup based on the gender of broiler
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Abstract ; The volatile compounds of traditional chicken soup based on
the gender of broiler were identified using solid phase microextraction
coupled with gas chromatography-mass spectrometry (SPME—GC
MS) and were further quantified based on internal standard analysis,
and the main flavor components were analyzed by principal
component analysis, respectively. Results showed that; 78 kinds of
volatile compounds were detected in chicken soup . 76 and 67 volatile
compounds were detected from hen broth and rooster broth, and
were 1 369.84 pg/100 mL and 1 029.61 pg/100 mL, respectively.
The main volatile flavor compounds in both chicken soup were alde-
hydes, ketones, alcohols, hydrocarbons, acids and esters. 65 volatile
substances were in both samples. Trans-2-Hexenal, Trans, trans-2,
4-Heptadienal, Tridecanal, 2-Heptanone and Hexyl alcohol total of
13 volatile substances have a Significant difference. They both have

two main components and the cumulative contribution rate can reach
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100%. But, the main volatile compounds of them have a large differ-
ence in type and content.
Keywords: hen; rooster; volatile substances; principal component

analysis
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Figure 1 Total ion chromatogram of volatile compounds

in hen broth
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Figure 2 Total ion chromatogram of volatile compounds

in rooster broth
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Table 1 The main volatile components and principal component loading matrix of two chicken soup

e 1 B8 I L /(10 Ppg e mLTY) BXG 1N OGN
[8] /min B3 A ¥ N AR FSr 1 FEMSr 2 FRS 1 FSr 2
3.336 O E 428.7146.16 334.434+11.01 0.302 —0.795 —0.607 —0.375 —0.927

4.103  a-2-C M 43.114£3.74" — 0.023 —0.745 —0.667 — —
4,874  HifE 58.84+2.32 37.19+3.83 0.469 0.319 0.948 0.975  —0.223
5.884 (Z)-2-Bilais 126.4545.95 61.724+1.90 0.065 0.597 0.802 0.521 0.853
6.766 [ 21.86+2.68 36.48+3.37 0.574 0.918 —0.396 0.875 —0.484
6.925 (E.E)-2,4-FF "KW 6.2140.38" 1.32+0.20 0.038 —0.288 0.958 0.212 0.977
7.853  JL-2-- T 51.38+1.09 41.5540.69 0.306 —0.998 0.065 —0.299 —0.954
8.765 T-iF 117.3842.29 74.70+£1.99 0.762 —0.603 0.798 0.439 0.898
9.848 X -2-T- I E 31.64+£2.09 20.31+£1.32 0.291 —0.997 0.074 0.606  —0.796

10.526 (E.E)-2.4-+ —hk s 3.5440.49 — 0.050 —0.984 —0.180 — —
23 10.736 2%[iF 9.43+0.07 6.6440.19 0.082 0.998 0.069 0.861 —0.509
% 10.934 (E,E)-2,4-F " Js 12.4240.69 6.1240.45 0.420 —0.813 —0.582 0.429 0.903
11.804 (Z)-2-Z8 I 43.964+3.59 36.92+2.59 0.421 0.996 —0.094 0.930 —0.368
12.402 [ 30-2,4-3% U5 16.9443.54 5.76£0.90 0.127 0.308 0.951 —0.447 0.894
12.627 +—J§ 3.524+0.11 2.7940.12 1.000 —0.607 0.795 0.398 —0.918
12.835 2,4-%% i E 20.21+1.34 18.4641.16 0.649 —0.738 —0.675 —0.998 0.057
13.644 2-+—ffe s 5 26.17+1.66 16.7240.66 0.106 0.525 0.851 —0.144 0.990
13.924 Jii-4- 5 J5 s 9.45+0.32 6.7240.34 0.919 0.884 —0.467 —0.998 —0.064
14.425 + % 5.9040.05 3.944-0.55 0.073 —0.901 0.434 0.547 —0.837
16.126 + =W 1.1040.34" 1.51+0.06 0.037 —0.469 0.883 0.057  —0.998
20.785 | PupE 13.1441.00 8.3940.35 0.093 —0.953 0.304 0.999 0.043
24.945 + )\ 1.00+0.06 0.664+0.01 0.093 0.884 —0.467 —0.217 0.976

4.625 2- P 2.3740.12* - 0.034 0410 0912  — -
6.384 2,3-3% 11.46+0.29 13.3440.48  0.330 —0.999  0.033  0.980  0.197
%E 8.475 2-T-H 2.5440.06 2.3740.06  1.000 —0.988  0.152  0.984 —0.178
T 10448 255 1.4940.26 12540012 0.282  0.977  0.215 —0.970 —0.243
15.068 6,10- " H F&-5, 9-+ — XU-2-d 1.9540.05 1.8440.06 0.781 0.626 0.780 —0.484 0.875

4.298 ECEE 2.48+40.04" - 0.021  0.236 —0.972  — —
6.105 BEm: - 0.81£0.02  0.116  — — 0.993  —0.114
6.312 1-3K5-3-HE 23.62-£0.40  18.33+1.82  0.207 —0.999 —0.035  0.994 —0.106
7431 3,53 -2 3.78+40.21 2.5540.40  0.468 —0.949  0.316 —0.996  0.093
E? 8.556 (AE)-2-H $-4-00 Jis-3-i 3.8640.13 2.7840.14  0.911 0711  0.703 —0.781  0.625
* 15,517 + 15504110 19.18+0.74  0.405  0.997  0.072 —0.994 0,111
17.617  2-T H-1-3 1.5340.07 1724011 0.434  0.974 —0.226 —0.713 —0.701
19.278  E-2-+ DU s -1-1% 0.92+0.07 2.4840.16 0.174 0.517 0.856 —0.273 —0.962

22.642 (Z,Z)-8,10-1 U XUds-1-f% 0.50+0.05* — 0.036 0.913 —0.408 — —
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B
Fik 1%5-’3’51‘ e FE/(0 Ppg e mL™h b BEAG R I
[ /min B3 1 AR FHr L FERS 2 FRS 1 FEMUr 2
7117 1-%% 4k 3.88+0.47 " — 0.049  0.644 —0.765 — —
7.323 2-WIHE-3-23-1,3-C0 0 4.7240.63 " 0.7440.07 0.024 —0.399 0.917 —0.273  0.962
14.251 +=4% 3.914+1.66 6.5741.28 0.680 —0.847 0.532  0.973 —0.230
15.932 | H 4% 6.6442.82 9.2940.51 0.053 —0.161 0.987  0.946  0.324
16.658 2.6,10-= I 3+ — 4z 0.9740.13 2.82+0.70 0.215 —0.184 0.983  0.999  0.051
16.754 3,7-ZH R+ —k2 1.2040.11 2.6440.59 0.190 —0.311 0.950  0.998 —0.066
17.064 3-H1 34 py g 10.0742.75 12.9742.23 0.606 —0.157 0.988  0.510  0.860
17.527 +75%% 11.3740.95 4.2240.20 0.186 —0.128 —0.992  0.954 —0.300
18.232 6-H FE 1 = 1.4240.07 0.814+0.13 0.468  0.190 0.982 0.991 —0.136
B 18.301 2.6.10-=FI Rk 2.23+1.94 2.12+1.20 0.279 —0.282 0.959  0.854  0.520
A 18.400 8-CLHEF kR 1.5940.36 4.604-0.82 0.171  0.152 0.988  0.921 —0.389
X 18.493 2-H bk 1.8341.42* 1.47+0.23 0.034 —0.269 0.963  0.893 —0.450
18.603 2,6,10,15-PU B L e 35.5145.00 12.63+1.13 0.170  0.953 0.304 —0.242  0.970
19.036 L4 6.214-0.74 1.2740.18 0.185 0.742  —0.671  0.672 —0.741
19.655 3-H1 Ha-5-75 B4 1.834£0.47% 0.3540.03 0.028 —0.484 —0.875 —0.290  0.957
19.708 6-H1 FE-+—4%% 2.0540.09 0.6540.02 0.072  0.803 0.595 —0.923  0.385
19.951 +/\%E 6.79+1.54 2.154+0.33 0.101  0.885 —0.466  0.173 —0.985
20.063 3-F Lk 2.1240.69 0.6040.11 0.087  0.982 0.188  0.950  0.313
20.501 +Juke 14.36+£2.10 4.134-0.38 0.134  0.833 —0.554 —0.526  0.850
20.597 2,6,10, 14- Py H 35 4% 9.1640.21 3.6040.26 0.965 —0.467 0.884  0.992 —0.126
22.241 —+ k% 1.8240.57 1.6040.35 0.289 —0.221 0.975  0.828  0.561
2.829 iR 1.66+0.30 3.4940.28 0.885  0.597 —0.802  0.822  0.569
10.058 ¥k 4,5740.42 20.8240.64 0.326 —0.978 0.211 —0.029 —1.000
13.533 %2 2.2040.12 5.2940.24 0.167 —0.914  —0.407  0.803 —0.596
16816+ 2.09+0.30 12.4040.36 0.683  0.979 0.205 —0.176  0.984
iii 19.839 + pUfg 20.7840.75 22.98+1.42 0.345 —0.79  —0.613 —0.999 —0.038
- 21.409 + IR 1.16+0.18" 1.064£0.04 0.045 0.988 —0.152 —0.918 —0.398
22.969 iz -9-+ S B IR 16.954-0.36 3.4140.24 0.576  0.716 —0.698 —0.645  0.764
23.458 T NHR 22.3341.20 70.0641.19 0.905 —0.615 0.789 —0.463  0.886
26.988 L= - /B I R 2.7740.07 9.6440.22 0.093  0.559 —0.829 —0.910  0.415
11,136 P& F 5% » B 0 3k W 3+ = g ik i 3.73+0.15 1.37+0.17 0.852 0.835 —0.551  0.698  0.716
13.571 y-T- N R 4.600.32 1.7840.24 0.557 —0.149 0.989 —0.816 —0.579
. 15.841 0-%% N i 0.9624-0.04 — 0.016  0.626 0.780 — —
Pf‘i” 19.508 B R, T 2+ L e TR 0.84-+0.03 — 0.050  0.037  —0.999 — —
* 20.867 I DU R 574 Pk 3.4740.07 1.484+0.10 0.599  0.932 0.362 —0.548 —0.836
21.495 82K W 5 T g 0.4740.02 — 0.071  0.703  —0.711 - -
22.742 15-F K+ 75 0k H g 0.5440.04 — 0.021 —0.517  —0.856 — —
W2k 16.021 3,5- T LM — 0.45-40.04 0.116 — — —0.596  —0.803
Bk 18.952 %Sk 7.5440.08 — 0.099  0.803 —0.596 — —
5.082  FP 4R LI 4.584-0.35 1.4340.16 0.133  1.000 —0.025 —0.806 —0.592
i 6.504  2-1F Ji 3 kI 13.1640.13 4.2140.21 0.393 —0.083 —0.997  0.731 0.683
12.277 1-W A FE-4-[(2D)-1-N IR R 28 1.524-0.35 5.5140.32 0.910 —0.986 —0.164 —0.951 —0.310

T —FRARRM M ; x FR2E R B (P<C0.05),
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Table 2 Comparison of contents and varieties of volatile {la-

vor compounds identified in two chicken soup

BJXS 1 N AR
(4’ & P
2k ‘ Ui ‘
(107 2pg » mL™1) (10~ 2pg » mL™")
e 22 1052.36 20 722.34
LS 5 19.81 4 18.80
L2 8 52.19 7 47.85
WA 21 129.59 20 75.24
7ES 9 74.50 9 149.16
Mg 2% 7 14.60 3 4.63
HeE 4 26.80 4 11.59
it T 1369.84 67 1029.61

xR3 EIHSHMEEMIEKE
Table 3 Eigenvalues and contribution rates of

principal components

W ERS BRI RR/% BETTRE/ %
1 41.601 54.738 54.738
2 34.399 45.262 100.000
1 38.215 57.038 57.038
N
2 28.785 42.962 100.000

B3 P37 A0S G P37 43 i R 5 RRT 4 FRER 2, Bk
RN 2- P AE B R Ak . 2-T L 2. 39
XM 5 1 S5 A KRR TR R L 7T 4 B T XS 0 B A A
AN BRI G PR NE T A AL B TR, S IR (R AR
B ZBER YA AR R R A A S R
Hh ) A, 3 F SO A AR ] Z PR DT

XS A 7 R TS 1A 1 4G 0 51 9 Fh BE S 9 5 5 IE & |
MCZ,Z)-8, 10+ MU RU-1-FEALAE BRI R s . TEC
T 52 B B SR M K SR T A B D AR AL 0 £ R R e AL R
ECEET 5 (Z, 2)-8, 10~ DU X A1 15 {2 A %o 458 6 X XL
WRTTRR K . 2 X9 PR 0B XY PR B AN HRLRI R A A
27.86,32.68 pg/100 mL, J i 1-2F #5-3- B 42 25 3 % i
B A B e ELEE — RS B B AT (R 0,994 SR AN A
JG 07 R (0 S A = T A RIS R A .

BEXS PV 08 PV W B AL 6 W S 43 0o 129,59,
75.24 pg/100 mL, 27 H 5 & (A KUK B E2 5Tk 6] 8
TR ) B o A AR T BEAS R  2-F 3-3- 2 -
13- M-Sk 3-H - TR EREF R T
ISR R (P<0.05) , 2 W Bk & A G 40 X 24 08 1R 37 B 3 1A
Y I R BT kA TR [

BEXS PV A0 PV v SR D R B 9 A, BT
RKEF ARXYRHHREMEGY & REHBYRIGE 2 £,

H TR Y 3T K BN G EHESTTA K.

BEXS P37 v A HE R 2 7 R L& il 1406 2g/100 mlL,
B v-T- MR O-ZS N TR AN B A & R T Coo K55 i 7 R 11
B2 N TG P R R - P R L DY R S TR B R
H O R = b A, B A RN 4.63 pg/100 mL, [
5 Hy U0 5 1 T TR R0 i 7 4R B T AR T B 2 T AR B AR R T
PR PR R S B R s B G~ Coo i 17 R 19 TR 2 — i
BB AR, &8 KT Co K 4E N8I 82 1B 25— BLA 8
o7 IRUBA T2 i 2 g 5 A T e SR A R P RS R R R B2, 4-
2% IR

BEXS R 1 2-1E G & B AR I 3 %L R
TR 5 AR =4 B B S 05 B SR X 3 11
PR A AR KR WA, 22 B0 8 X9 R % AR XS N 3 R R BT
ENGP
3 gk

TR 005 37 A6 T M 4 2 MR T 78 b L RS P RA XY T
VR ERI RN S 43 500 2 76,67 B, a4y gi oy 1369.84,
1.029.61 pg/100 ml, 3= 2K WE 2 28 28 e Je 28 LR 38
B, P E L W & A IR EY B 65 Fh, BEXS 7 Al
AXHTH R R -2-CHEE . (E.ED-2,4-FF IR .+ = 8.
2- B OE O B AE 13 Pl KUK 9 T 1) B i 25 R B 3 (P<C0.05)
BEXG R 17 A XS R 1 (0 4 R M A PR 3 B4 LR 5T
kS 100 %6  (H 4 2 M) 0 ) PR 2 RN A i 22 B K, xt BE
X PR A R R TR A K 28 L R 22O M
(E,E)-2,4-1 B T L (Z)-2-28 M T L 2- B i L 1F © 1%
(Z,Z)-8, 10~ VU WU Ia-1-BE . 2- T JE-1-F e . . 0- %8¢
g 15- B 3L SRR R P B L - N R LB R R R I L 3- O
FEge 8- ke 3-F BT e, T k. 2,6,10-=H
FA The 6 F A =R XA TG A U AR KU BT R A R
YA PEEE  (E L ED-2, 4- B8 TR I L 21 — B 0 B L 2- T
2,33 TR 13 -3 PEEEL 2, 6, 10-= H 3 Tk
3, 7- WA — 5. 2.6,10, 14-P0 I 3 N ki 6-H 1 =
BE o ToHI T — B R W) I Sy Al R 3 T A T T
Dh 288 HE RS R TS — BT,

S ik
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