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Effect of different boiling methods on
flavor components of chicken skeleton soup

ZHAO Qin,ZHANG Li-yan~ ,ZENG Qing-qing

(College of Light Industry and Food Sciences,South China University of Technology , Guangzhou 510640, China)

Abstract: The effect of atmospheric and high- pressure boiling method on amino acids of chicken skeleton soup
was analyzed,and the volatile aromatic compounds were extracted by sold-phase micro-extraction( SPME) and
analyzed by GC/MS.Results showed that high- pressure boiling had a significant effect on the content of amino
acids and free amino acids( p <0.05).62 and 54 kinds of volatile aromatic components were identified in high-
pressure boiling and atmospheric boiling chicken skeleton soup respectively.The varieties of volatile aromatic
components in two kinds of chicken skeleton soups were similar.However,the contents of these various aromatic
components were different. There were no significant difference on sensory evaluation of the two kinds of chicken
skeleton soup.High-pressure boiling was a viable boiling process.
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#1 ARRKETZAEHNEILRE S & (mg/100mL)
Table 1  Amino acid composition content of chicken skeleton soup prepared by different boiling methods( mg/100mL)

bR

ORI - ‘Eﬁ%MQEAA : - ‘WQQ%MQEL ‘
W R = R IR IR = SR
KSR (Asp) 56.13 £0.01° 57.53 =0.02° 473 £0.01° 6.14 +0.01"
AE R (Glu) 114.28 +0.00° 134.86 +0.06" 10.56 +0.07° 12.63 £0.08"
2455 (Ser) 30.88 +0.03" 31.46 +0.01° 3.89 £0.09° 4.66 +0.00"
H& w2 (Gly) 135.15 £0.02" 129.93 +0.00° 3.37 £0.01° 4.01 £0.04*
202 (His) 22.54 +0.11° 29.38 +0.13" 3.91 +0.02" 471 £0.11"
K& (Arg) 70.39 =0.01° 71.79 £0.01° 8.02 +0.08" 9.29 +0.06"
FRER (Thr) = 2225 +0.15" 22.37 £0.05" 31.68 +0.11° 34.02 +0.01°
TR (Ala) 64.60 +0.00" 64.60 =0.00" 4.96 £0.00° 6.18 +0.00"
Jifi% % (Pro) 69.62 =0.01° 70.91 =0.01° 3.15 £0.01° 3.84 £0.01°
1% 5% ( Tyr) 12.50 +0.06" 12.14 +0.13" 3.81 £0.01° 4.67 +0.13"
AR (Val) = 16.93 +0.10" 15.27 +0.02" 243 +0.03" 3.02 +0.21"
R (Met) 1.05 +£0.02° 4.10 £0.09" 1.39 £0.01° 1.68 £0.17°
LR (Cys) 0.50 £0.01° 0.54 £0.01° 0.10 £0.00° 0.13 +0.00*
SRR (1le) * 13.79 £0.07" 13.61 £0.01* 1.76 £0.06° 227 £0.13"
2405 (Leu) * 29.58 +0.02" 29.88 +0.05" 3.01 £0.13° 3.90 +0.00°
HNE R (Phe) = 16.82 +0.00" 17.34 £0.00" 1.48 +0.09° 2.03 £0.01"
HERR (Lys) = 37.00 £0.01° 35.00 £0.07° 5.15 £0.03" 6.96 +0.05"
#2422 (Hyp) 76.66 =0.01° 73.81 =0.02° 0.33 £0.11° 0.29 +0.01°
FHEWR M (TAA) 790.64 814.52 93.72 110.42
BEBR LR A (% ) 21.55 23.62 16.31 17.00
MERMB (%) 0.20 0.57 1.59 1.64
DT HLTR (EAA) 46.73 53.88
EAA/TAA(% ) 49.87 48.79
EAA/NEAA(% ) 99.48 95.27
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Fig.1 Total ion chromatograms of volatility compounds

of chicken skeletonsoup by atmospheric boiling
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Fig.2 Total ion chromatograms of volatility compounds of

chicken skeleton soup by high—pressure boiling
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Table 2 Volatility compounds of chicken skeletion soup by different boiling methods
s S 1%%?!311‘@ WIRBENS B mIREESEY
(min) MXFE (%) AHNEE(D)
(Z2)=2-FH #-3—+—k 12.66 0.38 £0.01 0.22 £0.01
10— F 3% Lk 19.99 0.43 £0.03 1.08 +£0.06
11-383 — 21.35 0.27 £0.02 0.64 £0.01
+ Uk 22.12 2.84 £0.00 8.11 £0.02
9-4H 24 [ 6.1.0 | 3F k% 12.43 2.86 +0.01 1.12 £0.04
13-4 2 —3R[10.1.0 ]+ =42 19.32 6.09 +0.04 2.76 +0.11
1- (LML) o5k 23.03 0.36 £0.02 1.59 +0.07
e 1-(1,5- 3L 5L —4- (4- PRI B 4 23.90 1.52 +0.11 4.12 +0.02
(1?{}:) T-2 Ikt 24.13 5.45 +0.01 8.75 £0.01
e 26.05 9.43 +0.03 12.19 £0.13
17- =+ s 26.83 3.45 +0.00 2.44 +0.01
WA E M 21.59 0.24 £0.02
R -1-FHEE-3-F IO ¢ 22.50 0.43 £0.03
S5-I FE A = 22.81 0.97 £0.00
T 37.27 0.63 £0.03 0.27 +0.01
RWVAY S 20.01 1.08 £0.10
1,5,9, 13— DU pu s 11.94 0.93 £0.01 0.75 £0.07
1-Pilis-3-i 9.18 1.23 +0.11 0.51 +0.05
3 F B 6- PHfEE 11.19 3.81 £0.08 1.41 £0.01
1- -4 (1-F 32 5L ) -2- SR B 12.05 1.37 £0.02
(Z)-3-T-fmz 13.48 13.43 +0.05 433 +0.01
(27) -3- % 3-2 A4- % — dise 15.52 0.63 £0.01 0.49 +0.06
1,10-%% — 1572 1.00 £0.01 0.51 £0.01
(Z) =10- T BRdasme 18.02 0.23 £0.08 0.15 £0.00
L (R)=(=)=(Z)-14-H 8-} HM—1- B 18.97 0.19 +0.03 0.10 £0.01
(%ﬁ> (E,E)-2,6- —H3-2,6-F " JF-1,8- _f 19.67 0.10 £0.01
TR 22.03 3.03 +0.12 5.93 £0.15
S G AN i 22.81 0.99 £0.00 2.20 +0.01
2 N\ d—1 3T 25.44 0.61 £0.01 1.84 £0.01
o TR /4 27.37 0.51 +0.09 0.58 +0.04
2-H3-2- 2, B+ =R 27.88 228 +0.10 2.24 +0.01
gt 21.10 0.22 £0.07
DY - — e 29.10 0.23 £0.04
(2-Z -2 4- 0 ) Wi 11.97 0.93 +0.02 0.75 £0.11
[ A7 10.27 0.92 +0.04 0.45 +0.04
(E)-6-T-Jams 14.71 2.69 +0.02 1.08 £0.01
(E,E)=2,4— | —f —Jams 16.69 0.19 £0.01 0.13 £0.07
T (Z,Z,-10 12— 7Bk — St 17.28 0.20 +0.08 0.11 £0.01
(8 ) (St 17.79 3.68 +0.02 2.20 £0.02
(E,E)=2,4- T 4 18.32 4.01 £0.13 2.45 +0.06
(E,E)-2,4-%% — Ji5 it 20.25 0.29 £0.01 0.75 £0.00
2- I BE-3- 4 O T 11.31 1.41 £0.01
6,71 —fk T 10.72 0.66 +0.02 0.29 £0.13
[EES 728452~ Tl 13.19 0.21 £0.12
(4 Ff) 3-SR 18.87 0.17 +0.01 0.12 £0.01
1-(4=R-T4&) -2-WRBEMNT 23.54 0.61 +0.00 1.69 +0.02
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Sk Sk 1%%’}3#@ WIRAEXNS R RIREENE
(min) MXFEE(%) AN EE(D)
2 IE R 10.94 1.37 £0.01 0.33 £0.05
FER AN A 3— (1-FReH I ) nk g 14.99 0.24 £0.02
& (4 Fh) T T 17.04 7.59 +0.11 3.27 £0.01
I Mg Y 400 K vl 2243 0.39 +0.02
(Z,7)-9,12—F /\ B s B2 H fig 13.24 0.39 £0.03 0.20 +0.00
T- 30— 1 - B2 R TR 17.37 0.10 £0.06 0.08 £0.01
AR -+ \Joe 5L I R 21.27 0.36 £0.01 1.07 £0.09
(E) -8— I 3:—9— - PURRI— 1 - B 2, FRTig 24.05 1.23 £0.02 3.56 +0.11
(9 F) K e g 25.02 3.52 £0.01 5.59 +0.04
11,13= —H 3 12—} PURRK -1 - BEZ BR TS 25.82 0.28 £0.00 0.84 £0.01
Wb T 21.60 022 £0.02
RS O T R 19.47 0.20 £0.01
BRI B 2222 0.78 +0.04
P G,y Hyy N, O 28.43 0.82 £0.02 0.57 £0.10
‘(3 b 4-WIH-2 6- Z K3 ,5- T M1 ,4- Z A MLiE 29.09 1.36 £0.11 0.75 £0.07
N,N- 339K 7 29.83 1.13 £0.03 0.53 £0.08
ives TR 23.49 1.55 £0.07 0.42 +0.01
(2 #) T AT R 26.38 0.43 £0.01 0.55 +0.02
He 2,6- BT IR 2234 0.93 £0.07
(2 #) (Z)-14- — - PUtkisia £k 28.24 1.02 £0.01 0.79 +0.04

STEEW T, KRB RIS W BE b w, XT3
KGR ST A SRIR B FEmMEEE,
o XS -EF 7 0 B AR XU A S DG ERE H , AR S 3 S 8
SR ENIN

AL R 1 XA BRI AELAEG , DU R 1 - B —3 — i
1 — 34— 3 — B ) B (E S8 AIG, LA 3 BB 2 19 XL
U ARSI r RS T A T R 22 R S A A,
H1(Z) -3—TIlE 1 - BEli -3 - FEAE 2 DR T 3
FREH, B (Z) -3 I mEAI T & A o Seik 2517
ARy, ELBEM FITEE B (B A F 500~20000 g/ kg, AHXT
e 1 B — 2 W B A AR TR, (H i XU 2 i
FLaBE W B R TG 58, IF FEREA AR TE A& OB
SEARER R . UNARBF IR AE 2 VRR & TP E RGN H Y T
TR — A A, BT 2 R
FAR ST S e, 43 9 SR 3.03% Fil 5.93% , X5 3
E A — 5 B RBR BTk

ARWFFTIAG H O PRIy BT, Hovp 32 2 A
RS TP B FE 2ok A TR Afb, K2 ZH A
VARG W IR AL T P A, — A I LK, LA R
Wi AR, Noleau 45" I\ Sy, X g W7 76 $ 4k PR i 7 v
PR AR A XU 22 1R ) I i T (0 G I T RN 0 1)
RV X ISIRFEAL A, 3G PO £ 2% 25 HOMU AR bk
THAS 2L T2 SR 76X PR 7 i XUBR £k &
o, ORI 2,458 TR R B B WS A, I
HR AR BB R 15, 2,4 — 2% T 19 (0.00007 mg/ kg)
FH OB 2, H A MmEE R IEE, S8R
5 KU v i B B R AR T, XoF RS B i KUK R
FHAE o ASSZEG G R A S K g T O R
2,4 3% TR AR [RIRE S 22 18] O 2,458 U
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BEM & A T AR, Horh oy RS E 7 OB S
(3.68% ) %5 vt Yk vty JE X B 377 1) L T 5 i (2.20% ) 15
T 2,438 T S i F B A, 76 XY -E- 17 F e
JEXS B 7 & i 43 ) R 0.29% Fi12.01% , 33X 7] fE &
R R ST TR S A 1 SE AR = L BE AN 2,4 — 28 0
P, 107 B8 AR VR AL BT, &7 A4 R E A 2L, 18
TR AT U A= i S 22 iy 24— 3% i

NE Wi EAL I 55— FEZE =R R, A TPk Y 4
FRERZEAL G AT B /N T 5% o ERZE0 A X B
RN A YA W A S AR X B A R A9 BT Rk H AN
MR, Bifa —s22 g, I &Y E
P RN i 22 S R 1 AN W) PR s XU 22 55 19 32 2 it [
1 R S — P Ak B X X B U A XU
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IS 1AW A T BR s SR A AR B B 5 Ui S
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ke B E A R EAA 9 B (B y— T NERSEL
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FRER, 55— J7 T AT BE SR PR IO R AR R . ARSI
R e R 2 AR A TR HH R S R, TE 2 PPk
WA Ay R 3.52% (5.59% , 181 D1 g™ S gk nR
R S S R AR TR 1 LA TR TR AT B R
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Table 3 Contents of different volatility compounds of
chicken skeleton soup by different boiling methods

. WHEAGEY A

T R MER (%) B R ERN(%)
Pk 13 34.64 17 46.76
(S 15 30.34 15 21.49
K 7 11.98 8 8.58
il 2k 4 1.65 3 2.10

il

POy 3 9.20 3 3.99
fia2k 6 5.88 9 12.54
sRAEY 3 3.31 3 1.85
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Table 4 The sensory evaluation of chicken skeleton soup

prepared by different boiling methods
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