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Changes in Texture and Flavor of Cantonese Soy Sauce
Chicken during Traditional Cooking

HE Zigiong, ZHANG Liyan’
(School of Food Science and Engineering, South China University of Technology, Guangzhou 510640, Guangdong)

Abstract: The changes of cooking loss, centrifugation loss, sodium chloride content, pH value, texture, tenderness,
microstructure and flavor substances in typical Cantonese soy sauce chicken during cooking were studied. The results showed
that in the early stage of cooking (5 min), the cooking loss and salt infiltration increased rapidly, which were 4.47% and 0.22%,
respectively, and the centrifugal loss also reached the maximum (32%). The color and luster of chicken skin and chicken
meat were gradually formed and steadily improved after 10 min of hot soaking. During cooking, the hardness, elasticity and
chewiness of chicken meat gradually increased after 10min of cooking (P<0.05), and reached the highest after 25 min of hot
soaking, which were 1.65 times, 1.54 times and 4.35 times, respectively, those of raw chicken. The muscle fibers in chicken
were continuously contracted and tightened with heating, and the fiber structure changed significantly. The total amounts of
free umami amino acids, free sweet amino acids and free bitter amino acids as well as the contents of characteristic aroma
substances of chicken increased gradually, and the contents of these flavor components significantly increased after 25 min of

hot soaking (P<0.05). The sensory scores of the chicken gradually increased, and the overall acceptability was continuously
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improved. The total free amino acid content of the chicken was 328.81 mg/100 g after 25 min of hot soaking. The chicken

meat had certain hardness and tenderness, good chewiness, high flavor quality, which met the taste requirements of Cantonese

style soy sauce chicken.

Key words: soy sauce chicken; traditional cooking; texture; flavor
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Fig.1 Changes in soup temperature and chicken temperature

during production
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Fig.2 Cooking loss and centrifugal loss of chicken at

different cooking stages
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Table 2 Color of chicken skin at different cooking stages

ikl L* a* b*

AME 7146+1.53  0.98+0.07° -0.63+0.08°
ME 3K 6541289 1.48+035° 227+047
#5min  59.13+2.16° 593+0.60° 12.04+0.96°
# 10min  52.98£2.04' 9.16+1.00° 17.47+133"
# 15min  44.85+290" 9.17+1.18" 1533 +232"
#Z 10min 4537+ 1.64° 12.80£0.96" 12.51 % 1.54"
7 25min 41.75+£2217 12.66 126" 11.42+1.19°

E: FI—A AR EFERFHELFRE (P<0.05),
THE.
*® 3 FRZEHMERGANEF
Table 3 Color of chicken at different cooking stages

ikl L* a* b*

AWK 49.96+0.61° 1.87%0.16" -1.10*0.14
AE 3R 4991£0.70° 191%0.16° -1.13%0.15
A S5min  83.14+1.60° 4.59+0.70° 6.77+0.36"
# 10min  81.60 £0.60° 3.82+0.25" 6.811.59"
# 15min  82.55+1.87" 4.04+0.43" 549 +0.45°
#Z 10min  82.87+ 1.11"° 1.99+0.77°  7.63 +0.42°
2 25min  84.43*120° 2.58+0.39° 6.30+0.53%
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Fig.3 pH values of chicken at different cooking stages
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Table 4 Texture parameters of chicken at different cooking stages

.5 /g 3ot MR wH i /g = Ak
A4 8 7 3013.14 +375.19% 035+0.01°  0.26*0.02° 274.95 +24.58° 0.15 +0.02"
WA 3R 2971.89 +213.43° 0.34+0.02"  026%0.02° 261.40 £26.97° 0.15%0.01°
# 5 min 3259.89 + 168.39% 0.39+0.01°  0.36+0.04° 454.39 + 58.09° 0.13+0.01°
# 10 min 3619.02+279.61% 0.45+0.05°  0.40 +0.05" 651.79 + 82.63" 0.14 0.02*
# 15 min 3967.86 + 522.26® 0.51+0.02°  034+0.02°  692.49 +127.79° 0.11 £0.01°
7% 10 min 4665.24+217.16" 0.49+0.03  039%0.06° 884.53+157.83"  0.13£0.03"
7 25 min 4986.62 = 721.19° 0.54+0.03°  042+0.05° 1194.85+349.99°  0.13+0.02"
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Fig.5 Shearing force of chicken at different cooking stages
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Fig.6 SEM photos of chicken breast at different cooking
stages (x600)
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Al Kzl N & 15 min B i B R R
RESENRNEEEEZR (P>0.05), ATEE&H
T EIRATPIAN SR R FE s FAGR 25 min I B 2 AR
Bear B R ERIN (P<0.05), JITATHESR X7 1
HRER CGEMERTED BB AR &R
PIZ 25 min XGNPl A ERMEEE, &
BEZF AL TR, HA sk, @k, ERE
FEBR P 5 E A543 90 23.12%. 18.14% F1 58.30%,
B SRR N E R (122.69 mg/100 g). B &R
(59.82 mg/100 g). N (17.36 mg/100 g) FIFHE
g (16.67 mg/100 g), XS PIAHL R FHAEIA -
=5 TEAZHMECAPHFESRERNIMERSSE

Table 5 Types and contents of free amino acids in chicken at
different cooking stages (mg/100 g)

BB BARERAT R LR Z#| 15 min #iZ 25 min
RAZ B 485+0.30° 3.46%0.59°  9.39+1.23"
AR 1829+0.71° 39.11+5.56° 59.82+9.21°
B 2 BR 432+145  2.64+057° 6.82+1.59"

YEck BB 27.46£2.46° 4520+6.72°  76.03 12.03°
BB 15.75+£2.90" 1529 +1.09" 16.67 =3.06"
EEN 1050 £2.17°  9.75+1.92°  1526+2.16"
HAER 434+098  430+1.13" 647273
R 927+224" 807+0.71" 17.36%1.34"
P 2R 3.12+1.13°  2.81+029°  3.89%1.15°

YHEAAME  42.9+943°  4021+5.14° 59.66  10.45®
HABR 6.40+138  573+048" 1028211
FERB 483+1.56°  3.69+021°  543+1.73"
F R 418+ 156"  3.64+0.71>  7.90+0.59°
TRER 6.84+3.07° 551+0.73°  12.61 +2.20°
ENSE N 8.44+148°  528+093°  13.00+3.28"
A ER 12242 +0.91° 12221 £19.65" 122.69 + 17.86"
20 AR 675+ 145"  556+0.76"  9.96 = 1.69°
R BR 6.82+1.17°  452+1.05  9.80=*1.19°

YERAIE  166.66 £12.59" 156.13 £24.54° 191.68 * 30.65™
F PR AL 1.00+043" 111033  1.44+0.20°

YHERER  1.00+£043"  1.11+0.33° 1.44 £ 0.20°

S B ARMLE 238.12+24.91° 242.67 +36.73° 328.81 +53.32°

Z: AT RR NS FEATHEEREE (P<0.05).
2.82 X NELRMERAN R HT

W 6 o, 3 MAS A= IR BOs P 3L ket 58
FREERAE AR, FEAFERER . WK, HHEAN
PR R LAY, HAAEXSAL, &H 15 min R
25 min X A Hh 45 R UK A 5 A K 43 S O 28 37
A130 Fo Az DA b B 5 AP UK 5 T O e e
KIS, ] 15 min FEEZONEERMEEL, HiX
PR R A AR T AE XS AT BT N ;- #4425 min
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FEFREE T M) 15 min FF A 28 J SRR 2,
FPhRIEIN, HEANEAS H — Ll

3 b AN [ 2 ) o B X PR S 2R R R G R A
B, RSN 61.88%. & il 15 min ££ 4 78.03%.
PIF 25 min ¥E Ry 54.23%. B NG W B AR 1) 32 B
P, BT R T B AR, XS
XA 2 ek . R R A AR AR, HARXS
FrRAEE S 15 min B &, 7RG 25 min BGE R
i RS RIS IERE EEoRYE, TEE. 2- )G
FE RGP F R AE AL S P B B R, X 3 AR
JRAE AR PR R AR B s 5 AT AR A 1 Ji R

T REAZ B W VIR I RE AL, ERKRECRE, T
WEE I RIHEAT, SERLE B N B T Jie 3% Ak A S A o

SN P A A SR R R A RN, B
1% 25 min B3R VE R Y S & & & T AR XS AL AN
ZH 15 min XS P, K BEE 9 BT AR X R

W S St AR 588 % B AR A 5 I A e I 3 T
&Eﬁ%,ﬂﬁﬁmmﬁ¢@%ﬁﬁiﬁiﬁ
A 15 min, FREE T S B R R S A
S SL 7 40 38 A PR A S A PR g U T SR AL 034 i R
o TR TR A A 4- I R T A
b B AN A BIN P, AE AR 25 min B RS H

& 6 FREZHMERIGAHERERKYREENSE

Table 6 Relative contents of volatile flavor substances in chicken at different cooking stages

%7 gt i 245 /0
A5 & * /‘?n[ii A 2 38 ) %::']] 3-5 mgiln/ /;L 7% 25 min
1 ARBT I 3.331 0.50 0.02 —
2 1- U 4725 084 3.51 0.16
3 ARSI 22471 0.10 — —
4 1- R 7.537 — — 0.24
5 . o- M 23.162 0.1 — —
6 Rk ES 23.426  0.09 — —
7 1- R -1- T 14.506  0.89 0.14 —
8 -+ =M -1k 10.127 — 0.03 —
9 18] % A F R 12519 1.74 0.27 0.85
10 12- 30 ( =W etk ) K 21.574  0.10 — —
1 4 5874 0.56 0.72 —
2 %Eh% - Bf 11.238  23.74 5.85 20.85
3 2- ¥ -5- Ak - Z3R[3.1.0] Tk -2- BF 12252 0.85 — —
4 A4 8% 12.864  0.06 — 0.23
5 (+)- FArREE 13.561  0.07 — 2.63
6 (Z)-2- F N -1- B2 13.847 141 — —
7 (2R,5R)-2- ¥ -5- Alz -2- FWIR[3.1.0] Tk -2- B 12.189 — 0.03 —
8 2- WAk 5. Wk 50 B TR CHAMIR[3.1.0] S 2- B 12.231 — 0.13 0.33
9 4- THIRTE 11.711 — 0.02 —
10 2,4- —F AR TBE 12.854 — 0.08 —
11 Bk FokitFAERz 16.696 — 0.01 0.48
12 2- F i -1- B2 13.842 — 0.38 0.96
13 la, 3a, 4a, 6a) -4, 7, 7- =0 HWIR[4.1.0] )% 3-8 10.054 — 0.03 0.06
14 3-FAE -1, 6- BN 3-8 14.687 — 0.28 0.73
15 Z WA B 12.854  0.76 — —
16 2,6,6- = ¥ Z3R[3.1.1]-2- BBEE 14.333 — — 0.44
17 4- 7 MR 17.311 — — 0.15
18 [2- FA& 2-4- FA -3- RIHH )RR |- FEF 19.782 — — 0.11
19 Azt & 12.695 — 1.16 —
20 2- Bpk -1- B 21.007 — — 0.07
21 kR 17.061 — — 0.13
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. w2 A StAE /9

A5 A * /‘:nﬂi?‘] LR i;:l j—S mi/ /’;‘ 7Z 25 min
1 5- P& -2- THA 8.14 0.11 0.39 1.02
2 . 7- T Ak - AIR[3.2.0] 4 -3- i -2- BA 13.097  — 0.02 —
3 3- (1- 3R THARTHK) -3- T -2- KB 10.145 — 0.02 —
4 5- THAZR 4 TR -2-krhiA 14.335 — 0.12 —
1 S REE 3.183 — 0.14 —
2 KB 3.313 — 0.11 —
3 s 5529  16.83 66.65 22.36
4 BX -2- ks 10.283 — 0.60 —
5 (2)-3,7- =F & -2,6- ZHiis 18.98 — — 0.17
6 ) 8.524 1230 3.10 8.46
7 " FEr 11.806  10.73 2.77 10.17
8 B -2- ¥ Ml 13.553 220 0.86 —
9 =S 15.021  18.43 3.35 12.07
10 RX -2- 8 16.695  0.29 0.15 —
11 eSS 18.066  0.85 0.21 0.79
12 R -2- BHntk 19.647  0.25 0.05 0.21
13 (Z)-4- R 11.681 — 0.04 —
1 AT B A N e 2865 0.50 0.62 —
2 2 PR E & BE 10.756  2.12 0.57 1.76
3 sk 78R E ¥ Bg 13.959  3.67 0.58 1.46
4 FE)r B Z F B 3.586 — 0.93 —
5 iE TR LA B 11.231 — 5.54 —
6 B G B KB 14.85 — — 0.41
1 F Pz 21043 0.10 — —
2 e, BRI 13.085 — — 0.28
3 ) N-(RFEAL) ToBmI K 10415  — — 2.78
4 ) A 20.258 — — 0.09

E: EAEPHIE AN EE (%, mm), —RTAREE,

LR, R R PSR R A XU T
REEMTBL, — @ KA AR HE 7 BETE B R U IR
AEJRUBR o SR R e TR R (A 4 2 1) 15 minD,
ANF) T3 PURRAE KUK I T RS &R, 38 A& SR
WAR T =iz EFFRER RS E, Hzmti
BRAIERBAAT Iy, WREERA L ;. (HRK K
TR AR SCAN T T X PR e 11 R DR
29 ZHAEFGHRE&ERNT WL

K 7 WoR, BEAE IO 3G A, XSS
WU B PR Y3 b, AR 52 BEAN W 2 &
2 B S ) R A A T B RN BT . TE AN T
[, &l 15 min B, X9 A A9 I (65 5, Bl 2 IR AT,
WA A, K&BH. BIES, AR @R
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Fig.7 Sensory score radar map of chicken at different

cooking stages
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