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Abstract: The relationship between the quality of chicken soup and stewing way was explored by using silky fowl and intelligent kitchen
gas as raw material and equipment, respectively, and the effects of different stewing way and time on the sensory quality of chicken soup were
analyzed through determining the contents of free amino acid and purine, and the volatile aromatic compounds were identified using solid phase
microextraction coupled with gas chromatography-mass spectrometry (SPME-GC-MS). The best silky fowl soup stewing condition was
determined: cooking the silky fowl soup to a boil for 10 min, and then turning to low heat and cooking for 30 min. The results showed that the
stewed chicken soup under this condition had little grain of floating oil with creamy yellow color and the viscosity was moderate with rich
aroma and delicious taste. The soup was found to contain 17 free amino acids and 4 purines, and their contents were 35.47 mg/100 ml and
154.74 mg/L, respetively. A total of 33 volatile components were identified in the soup, including 12 hydrocarbons, 12 aldehydes, 3 ketones, 4
alcohols, and 2 nitrogen compounds and sulfur compounds, and the percentage were accounted for 13.4%, 71.26%, 2.29%, 11.73%, 0.4% and
0.92%, respectively. Compared with the samples of four kinds of stewing modes, the samples with medium-grade boiling for 10 min and
low-grade stewing for 30 min have good flavor, rich nutrition, low purine content and short time, which is a kind of healthy and nutritious
stewing way.
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BHEERgNEENGE, HERMES TR
BRI, AMUREAN SRR, T H S 2
fH.

RGGAERR AR, e () — LKV It B
fREIXG 7T, FEREE TR TR e, XS E TR R
G RN, X857 P 2% A B R
MEAPREY), FEAEEREE PUK. LA
—LLNEIE . EEEREYI . AN A A
YR T 17078 —TC XK. 399 A [FIRE & A IR
i TEHLEL. 4ed RMERRSEHRRY. BRYG
HE TRV A RGP s, R — e SRR S|
HXFIE RGN rT, RIBCE RO, (2 B R
B Rk, FEHAE KRR, S
EIREL TR K, A NS SR .
N BUE B S NI HR VB IR, X AAHTRAR
B RSN 2 B

WEE R BE BT AT L R FE, BRI Z R BE
Joi§ e ARV Ay B RS R R A AR, AATT SN
T BB AESE B AT ) 5] A, i B K g

RO . R UL, AREF K
R REA] )RS DIRE R S — 1k, SEBL T X
RERAERIRIZIMZ AL AT, B RER AT IR
TR R EZL AR, S MBI I E A
e, TSR RE 2 SR U S H

AT B AEIEL I E 087 (0 AR . VRS
ARIRE N SFARAR, [R5 S B VR bR, B2
R RIS, IS E R REMR Uk — AL
RETT A SEIAR BB S

1 HNSEE

L1 SRR

G A3 2 OHERKE.

ZROW. wRR. SR, B AW,
B (o) S5, JRIERS . SRS | YRS IEENA I F5 2
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BIRESUL; PL 2002 B FRF, MEREE-HER)
ZAEs (i) BHIRAT; Agilent 1100 E0RAH (i
%4, Agilent Hypersil ODS # (5 ym, 4.6 mmx250
mm); Waters 2695 %! HPLC. 2489 UV fjll#%. C18
B iERE (5 pm, 4.6 nmx250 mm) GC-MS S

1.3 52877k
1.3.1 52874

x1 B AERER
Table 1 The stewing mode of silky fowl soup

P! SR X k4] B 18] /min X BT 18] /min
A BAS BT, RASH 30 min 30 345
B BRI E, KAk 60 min 60 64.5
C A% I/ ke 10 min, $5KAS 4 30 min 40 46
D EEDRIF G, S A (A8 90 min ) 76 90

BIESERI S0 Gl WA WD VISR
RPN /K, KPR 1 min,  EAIKAWE,
Vi, M E. FARE K TN, xR
100:1:500 (P4 : 22 : 7K WILLBIIIAAL, 220K, i3
AT, IS5 SRAT 10 min JOANER (A - 25=100:1).

AHENETG, LBk LEFE, BUERAH
FEEIFTBON 4 CUKFEN 585 o
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Table 2 Standard and score of sensory evaluation of silky fowl soup

AT X H BB R ATE W
BHZEIEERILE E 9~10
% 2K ~
e (109) Zgi;;f;gé?‘ g~§
wiH 2l EARE 0~2
Hit k@A TR, TEL 9~10
‘ Ay RN, T 6~8
A (104) B REA AN I, AL 3-5
Hitikk AR L, SRR, AR 0~2
AT RARE S, A FIIRE 9~10
) AR AR S IR 6~8
& (104) 3y i A A 3-5
2377 7 oK St T A 0-2
N G 9~10
. A Ek, Fokk 6-8
AR (105) HERAE, RRoR 3~5
R HER, ARk 0~-2
Xy AN EEeRIE 9~10
. sty 79 Bk A 5 AT T IRAT 6~8
stk (109 i SR, BATEEA 35
LR -2

ok
A7 0 BB R, Bk 9~10
o B R R R FEE, TAKE 6~8
B (104) ki, BESEE, KA 3-5
AR, AT FoA 0-2

133 B38:7% B 2k Azl

KREGVES O EC. U, SR SmL, M1

BUzEE, 10 g/100 mL =5 JFRZAR R RS,
TCSRARBEAEEL, TR R TCA LR EER 5%,
RE. WZIEASIE, BUBTHEIER SO, R
15000 r/min, 5.0 30 min. _IHEA 0.22 pum JEfET
J€, B 400 uL FBorReE S

WBIHH Az 27.6 mmol/L BEFREN-— £ - DU S K

(EFRLEA 500:0.11:2.5), pH=7.2. ¥izh# B: 80.9
mmol/L FEPRIN- HEE-PU AR (RFAEL N 1:2:2),
pH=7.2. RABHEEBENL, BEWAETH: 0min, 8% B:
17 min, 50% B; 20.1 min, 100% B; 24.0 min, 0% B;
BIARAEA 1.0 mL/min; #3840 °C; SAMEIIZS

(VWD) KK 338 nm; flZ R LA 262 nm K611
R T ELUSIMRE T .

134 53720h45n "

¥ 5 mL [KAFES 10% (V7)) (SRR 15 mL &
&, BT TKE 1 h, REKAHNERR. H1
mol/L A1 0.2 mol/L E A EMVE W & _FidRE A

mol/L BEFRIEOA™Y pH £ 4, A S 10 mL. BHE
it 0.22 pm 7K FRUEMES JEAE HPLC 7347
WENMH: A N 7.0x10° mol/L f¥) KH,PO,-H;PO,
(pH=4.0), B NWEE, RSN, Wzt A 1B
EL1 o 99:1, RN 1.0 mL/min, #EiEA 25 °C, il
it 254 nm, HEFEEE 20 pLs
1.3.5 Lyt 7384 v oo A7)

SPME 2% KUSKRAT A ECR A B 20 100 [ AH
TIEEEL, AERAFEEL 5 mL SXSAHFE ST 20 mL T2 [#
AHREBU T, #5201 SPME ZEBUKIE A THZS i,
1 55 C/RIBEH AR 30 min, 250 ‘C FBEHH 5 min,
FIF GCMS 23#7 o

GC ZAtF: {faif: DB-WAX (30 mx0.25 mmx0.25
um), #HS He, ¥tk 0.8 mL/min, A43it; FHEFEF:
ECIAIRTE 40 °C, {34F 3 min; 5 °C/min THEF] 90 C,
SRJE LA 10 °C/min BEZEFHERE] 230 °C, {*KF 7 min;
FAETEE 250 °C.
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MS ZfF: Bl HHESUR, HFRER 70 eV, JT2K
SPHLUL 200 pA, EFUREEN 200 C, BOERE
250 C. FMEESE 1000 V, FHFEHEETEEA 35~350
m/zo
13.6 FIE2H

8] SPSS 20.0 L Z 7 %538 (ANOVA) Pl
EE T FIEERANERS S . KA Duncan #6556
INTEEE R EEZER (p<0.05).

2 ZR5E

2.1 FRH AT 5878 EE 5B

A B, T R, XS EEE
Dt ERAL, HEAL, PR E P E 570
XK. D B THERIN ALK, X8RI A K
KL, A DVFITE, SRS AE, BILEDF
I RFRINATE 54570 B4R,

PR ) R AT AR S N g, SR e b
SRV, MITIRILH ASRIEEABRR AN o 12
9% o E B R — Sl SRR SN SRR SN2 A
R RN T B A RN —, W R AR R I
WEYIRLEIERE 18], FF A A RAR R G .
FEAZIRSIIRIAERT B, G JE RSB 5 2 I S48
o, SHNERIY R TR . BEE, XSS
SHEAMRN RSy (W, 2R, B RAEMED
RAAMENER, HERESER. k3 T,
AR R XS T A R B TR PR A
FMEER (p<0.05), AFRFEFT SEZ0REE
PEAF I AN o INFFRIRS AL K TR AL SRS 0 K FY
TR R R . A B, T A ()5,
JEUR b AR 5T DA SR A MR PR AR
FERAR,  BRUIHERAN 2 o C M ) 2 XS 7 B Ak
BERANE RS, AR, ARIUH HIRERR, A
WRIHE o

& 3 TREIEHIR S TG HNRE MR
Table 3 The sensory quality of silky fowl soup in different stewing mode

A B C D
WA SRR, RMt ST kM PHIRIFE M 10min,  RASBTTS, SH1RAL k]
30 min 60 min FEA% A% 45 30 min ( %" e 90 min)
&% 6.7£0.62° 8.6+0.97" 8.6+0.82° 7.9+1.2%
910, 6.1£0.92° 8.2+1.23° 7.4+0.84° 6.7+1.34°
& 5.3+0.51° 8.1+0.74° 8+0.94° 6.9+1.2°
A 5.8+0.35° 8.1£0.74° 8.9+0.57* 8.9+0.57°
sk 5.6£0.52° 7.3£1.06° 9.1£0.57° 8..440.7
IR 4.9+0.52° 7.8+0.79" 8.7+0.67° 8.6+0.97°
&5 5.340.65° 7.91£0.4° 8.57+0.39" 8.09+0.33°

E BATHF EARP R REATHIENEZRE R (p<0.05).

22 BEAXEBMNELER

BRI A AIENBRIER) — KA ED
FRERR, A PRFEARA R A R

R REZAE IRV, B - RERhEENE
R XR TR, A PSR i P e R ot 3 22

*® 4 TEIESIFM TSI AHI5MIL

Table 4 The appearance of silky fowl soup in different stewing mode

A B

C D

X BAS RIS , A% k6 30 min

BASETT S , IKA% 60 min

A% HJE 10 min, ARARETF G, AERAS M
45K Ak 30 min ( #8108 90 min)

) . . . .
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x5 TRIFIHRA T S ARTEBRLERL
Table 5 The content of free amino acid in silky fowl soup in different stewing mode (mg/100 mL)

A B C D
BRI L AR BRI S, Y= PR EM 10min,  RAARTE, SRS
&AL Kk 30 min &A% 56 60 min %A% 45 30 min ( %517 90 min)
RARER (Asp) 1.57+0.05° 3.24+0.06° 3.284+0.05" 4.35+0.08°
AE2E (Glu) 4.75+0.08" 10.75+0.17° 11.66+0.06° 14.99+0.19¢
L 5B (Ser) 0.34+0.15" 0.54+0.01° 0.54+0.02° 0.61+0.02°
1A (His) 0.44+0.03° 0.86+0.02° 0.94+0.03° 1.010.03¢
H&E (Gly) 1.85+0.02° 4.88+0.06 4.81+0.03 6.1240.05°
F&F (Thr) * 2.65+0.02° 5.46+0.02¢ 3.81+0.01° 477+0.03°
R (Arg) 1.0440.05° 2.43+0.13° 2.38+0.02° 2.97+0.03¢
AEE (Ala) 5.55+0.08° 11.92+0.18° 15.72+0.24° 18.96+0.33¢
BAREL (Tyr) 0.630.03° 1.46+0.05" 1.88+0.03° 2.38+0.04¢
FAE (Cys-s) 0.08+0.01°¢ 0.08+0.01¢ 0.05+0.00° 0.06+0.01°
HEE (Val) * 1.37+0.01° 2.88+0.01° 3.3240.02° 4.22+0.05°
BRI (Met) * 0.47+0.04° 0.96+0.01¢ 1.17+0.09° 1.44+0.11°
KAZE (Phe) * 0.66+0.03* 1.42+0.01° 1.50+0.01° 1.93+0.03°
FRRE (Te) * 0.47+0.01° 1.13£0.01° 1.49+0.01° 1.9120.02°
ZRE: (Leu) * 1.18+0.03 2.47+0.01° 2.7140.01° 3.48+0.03¢
BEB (Lys) * 0.0120.00° 2.58+0.07 4.28+0.04° 5.28+0.04¢
MEEE (Pro) 0.01::0.00" 3.02+0.03° 2.8240.16° 3.55+0.13¢
%% (TAA) 25.31+0.14° 56.06:0.35" 62.35+0.01° 78.03+0.93¢
ReARALIR (FAA) 13.71£0.15 30.79+0.30° 35.47+0.13° 44.4240.62¢
Btk BB 6.32+0.13° 13.99+0.23° 14.94+0.11° 19.34+0.27
EAA/TAA (%) 26.87° 30.15° 29.32° 29.53¢

TR, FATRF LAY FERTREGREFRE R (p<0.05).

5T AR R XS A I A SRR A . &
FEMRHIRAEIR. BER. HER. WaRIRHZ R
SE PRI LT T, SN NIREIEER (FAA).
PRI 17 e B, REEIR . BER. HER
EERE, HORER. HEIRE.

SEOLRW], ANFINRAR R R R RS Hh il g
BRI & BATAEZE e TUMMEE U R IO XS T i ) S
B IR 99 25,31, 56,06 62.35 Al 78.03 mg/100
mL o X7 E A R b i B IR 2 LR H W A4 2
RN IENA TR S B KRB NR R EERR, LA
FAE R R A i S hi A8 s N ARG I R IS )
(ol B R SRR R b .

UEAh, Bl N b R R . —, Refeit A
HRE . WERGIEThAE, SREH AL TR,
C 1 D Ff by A IR ) 2 B 2 vy T LAl

23 ERLSENELER

BEX 4 DMREAEAT e RS fall,
AFERR BRI BT A6 AT I E =K, FERAE 2 S
AR I 6.

AFHEERIUT, BXS7 RS & B2 R A .
MEATLUE H, BEFRIER KA E A, 2
TR S R B2 A, TSHERX AR 22
IRHIEIAT,

FHh, ARIRAIR A GIRAL & fyHh PoRh 2 RBNEN SR NN A IR A & AR (2 —
R R IEIR . EVRITT B S R IRAE AN R RS i it 11 7, B 6-FRAENENAZ IR (IMP), {EAY RIS

WREEHN 6.62. 13.99. 14.94 F119.34 mg/100 mL. C Fl
D FEan R IR IR & B %, JUHE D M, IXAT
REtAZ CFEAL AN D R L 7E B VAN B OR A Hh 2 H B
fa U I A

R T 352 RIS IR L H R (AMP),  BRZ
A RS TR (XMP) 5 2 S A
MRS FIR (GMP) [, B il 1A A AE K 4 Fhie
WA HF IR BRI I A HF IR & B S W R T v )
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F, HAUGEER AL TR & EAEAS R TR A & R E R R 2 —, XA RE R C FESLRT D AR S e
B RIS IMP FT GMP & JE RS A RHIE PP AL Hh FE I T T A0 B 53— SR A,
=6 TRIZIHEATEB IR S E
Table 6 The content of purine in silky fowl soup in different stewing mode (mg/L)

A B C D
R AR KARRIZ KABEI)E A E M 10min,  MEREIE, Ak
)N 30 min )N 60 min #4630 min ( %8318 90 min )
PRt By oot 23.66+0.70° 31.71+2.61° 27.11+1.32° 34.65+2.22°
KT 62.83+3.73¢ 112.29+7.04° 109.08+17.99° 122.51£16.96*
Hogeh 15.74+0.28° 19.67+0.41° 18.55+1.17° 20.55+2.21°
S 3 102.23+4.71¢ 163.67+10.06" 154.74420.48° 177.71£21.39*
E BATEF AR 9 FHEATHBENIERER (p<0.05).
24 R AT B G R R AT 250
4 PR R S AE S R MRS K GCMS 200
PR 1~ 4 fos, HAPRMEELE 7. AL B, & 150¢
C. D IR TR BAH 3 27, 30, 33 > oo
3UAS, EEARe. B WL B ST AEIEY sl
SR, IR RN S5 R, A L
BT 2397 ke, 1. B AR & 23 I T T R T R T R TR T
B, B SRERA SRR S 2R, minutes
200k 3 C R EIG AP IELMENAIRR ST RE
Fig.3 Total ion chromatograms of volatility compounds of
150 — chicken soup by C mode
& :
> 100f 250
0 Mml IIIII TN Ui Lk A L — é 130
5 10 15 20 25 30 100 ¢
minutes 50
B 1 AER SIS AR & MRG0 B T S R L
Fig.1 Total ion chromatograms of volatility compounds of T
chicken soup by A mode minutes
250 4 D RA 38 7hFE & M RKII R BB FRE
Fig.4 Total ion chromatograms of volatility compounds of
200 chicken soup by D mode
& 150 FERS tH A HE A E R B o, ke S
* 100 Bi%: HUGEER, BRUEYEERE=. &k
“ W R R BRI, Horh L
. RAEFABERRT AE . RYERRAL B AR BE L
T T 0 s 30 e X RS RE KR TTHRANZAROK, (E T E A
minutes ;7’@$';E; ’ X‘TL%X%/% B‘JE‘MWL”?’I‘(E%?%’B@’EFH ’ ﬁé’@ﬁ%
B2 B ER 2387 L R R B BT RE XS AR R o 8 RS A LIPS H i = BRI AN 454
Fig.2 Total ion chromatograms of volatility compounds of PEmEAE, BT lEREAL, ATUFERAF = A B EE R DL
chicken soup by B mode ANHHERI UK, 1T 52 () B AR AL S B A 2 AR
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T AL A A 38 R Bl 4 O
FOR B TN, K2k LA R H I =R )
LRI AT A, — R LR, HA
A HRNTE R, B S YIRS KURAT B2
O, R FUIRIE, 2-HE  2,4- IR A KU AT B
TR, R R R-2,4-28 IaEE T, FERS TR
WRALEDIT, TR HFE S MBEREY, KRR
DRUA A R SE M R AS = A CUBEAT 2,4-5% Ik,
1T AR B AR =R T, ISR
o, SR SR BRI 5 — R

ERATFHESRL, BRI MR SYIXT 5355
REAIE U AT AR AR A 202, DR, X 05 AR
IR PRSI E B I R I R AL AT T A A A B
VI Z= R IE ) o

BRI, BRI EWZAL, ARTTUHIGE, AP
Wb S AR S B ETRAIMEEY, BT R
RS, —BOFATEL FEER CHREREA A,
KA S B T8 A B A XU 7 <P, sl
FATINE] 2 M ETRAERACEY), CIF 2- LB HEME
PR AR 2R R EATTERRS ZAR R B A

FEIRERR, BRSO S A R E Y B SRR,

RUIRA 5 o
R 7 FRIEERN T G AEL R FHLE BN S 2
Table 7 The content and varieties of volatile compounds in silky fowl soup in different stewing mode

A% % B} 18] /min AR AE/%
5% 2 AR
A B C D A B C D
2-Jk M 590 590 590 590 14£0.17  0.93+0.09 1.65£0.07 2.6+0.31
EFE / 255 255 255 / 1284022  139+0.07  0.26+0.03
LFS 632 631 632 631 0.59+0.04  0.26+0.08 0.28+0.04  1.04+0.28
K 6.88  6.88 688  6.88 5.18£0.58 2.88+029  5.66+0.1  6.84+0.69
6-THHI3-FAE1-FRTH 991 990 992  9.99 1.07+0.37  0.83x0.08 1.26+0.35 1.970.06
2-FH3-THE13-T / 1506 1505 1507 / 1.07£0.01  0.98+0.07  0.73+0.05
BAEE KT / 20.16  20.16  20.18 / 0.13+0.02  037+0.14 1.31+0.17
- / / 771 170 / / 0.32+0.14  0.2+0.03
X / / 1140  11.46 / / 0.16£0.04  0.33+0.17
yk 75 st M / / 11.85 / / / 0.12+0.02 /
AR WK / / / 8.81 / / / 0.41+0.25
EU / / / 18.11 / / / 0.54+0.38
2k ¥R 9.19 / / / 0.22+0.08 / / /
15k 10.53 / 1057 1052 0.62+0.37 / 12046  1.52+0.16
Kot 17.46 / / / 0.78+0.3 / / /
ek 15.61 / / / 0.59+0.07 / / /
E+AR 17.52 / / / 0.31+0.14 / / /
Alpha- ¥ 1992 2020 2019 2021 037+0.11  0.12+0.01  021+0.18  1.25£0.2
EF - - - - 11.13 7.50 13.40 19.00
NA-6- Kl 1701 1703  17.03  17.05 0.98+0.14  1.03x0.13  1.13+0.19  0.75+0.15
(B)-3,7-=F 2-2,6-F —HEt  19.70 / / / 1.31+0.93 / / /
TR 732 732 732 7132 38.73+2.82 35.15+1.82 30.33+0.95 33.18+0.71
R 503 503 503  5.03 1.84+04 293041 237£0.04  2.5%0.19
- ) S 9.67 966  9.68 971 6.3£2.94  7.04+032 5.14+2.16  6.99+0.87
EFE 1217 1223 1222 1227 8.82£0.63  7.24+058  7.15+03  5.88+0.11
(E)-2- B Mt / 13.14  13.14 / / 8.96£0.22  6.6£0.61 /
TE R / 1643 1642 1645 / 0.67+0.18  0.68+021  1.43+0.49
S / 1687 1687 1687 / 0.38+0.01  0.44+0.09 2.73+0.24
2-+—Hi Bk / 19.94 / / / 0.94+0.02 / /
TR

257



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.9

LR
B X245 B / / 20.64 / / / 4.22+0.36 /
EXi3 1452 1457 1460  14.60 13.45£044 8.62+1.09 9.29+0.92 11.86+0.87
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