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w4 HAO Zhilin,LIANG Li,LIU He,et al. Effect of thermal pretreatment on taste components of chicken breast meat and chicken
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1.1 #E 5

DREERE M A (= B0, A KoM T A R
Al XS E AR B TR A SRR R DT R KUK
HHWE(10 7 U/g) S AEAM(10 71 U/g),)
BT AR YA B AL FORTER , IR AR 5
ABRTE A A HEE O (4 e, REERFHE
(P E)ABRAF,

1.2 E5iE&E

Agilent 1260 RIS R0OR AH (015 , L EERFHE (h
) A PR/ ] s Thermo U3000 7Y =5 %0k AH €65 | $% 2R
KRB (R ED) A R F] DF-1018 BI4E G E
TR INARE I FERS , LS TR A PR TR A F
LX-635L #3728 K i iy, A B AR R B Y7 ik
FHABRAT QST -BO3H2 AL ML, |~ A /NAEHL 7%
A BR2 A3 ST TR B, JBR B i 2 A LR A BR 2
F);GNM-130AQ 1 i JJé B | JiR I i 2 A HLAK AT B
NG
1.3 ZWHE
1.3.1 %04 A A ufe 2 B AR 50 09 H] &

65 i) PR AL B 3 g = T XS 14 XS ) A 9 ok
AT HZUS  VIBGH K 2 em 2245 B R HE, HEAC A
PLLE B PR BE , 75 2 3t 1) 1R) JBE A

PR A IPLEL R Y CY = 0 i S T P ST N
THUE, R URYIE], SRR B AL IR AR AR 15
SRS B YRR

it 72 Wi AL BT 1 L BF 50 g X0 PR A JBE B RS
VIR A TE 150 mL A7KH , 76 AH R 1Y AL BRI B2 T
N 30 min , P AL B I FE 4351035 E R 60 .80
100,120 °C (3% $AT kb B 3R B A7 v i < 1 4 ok
1) RN ERE HATER, LUK S TAL 2 ) XS
69 DAY A JBE SRS B LR A T AR R 6 R

FtRfiE 5 o AEXS T PR R BE SO B T ALK &
A i R U 2 1 7, i B S 3 000 U/g (4G
F BN XUAREE g S Lo 10 1) BRI LG m (XS
WIPBE) : m(7K) =3: 18 m(XHI): m(K) =3:1,
55 C N EHiF 3 h, BRSSO K AR S iR B THE 2
95 C , TEI%Ih B 254 T AL 15 min (5K

TR 9 K A A R T K T Ay e R LA
1:1. 25 ST AT, 4 1 - B e A B AN A |
TCAKEFE (70 °C,20 min) ,ReAE it 149 50 0 T F5 - PR
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R, RS A EHUIBE R AE
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XS PRRES ) : m(K) =1:10 F L1431 T # 2l 7K
b g A5 BRI AR AR
1.3.2 REFRHTE

& GB/T 12315—2008 (S E /b1 7724 HE
FEIEY O L AT IR E PR, Bk 7 &4 2t iR E
FEUNE AN B2 5 A i 10 5 2 8 4 e AT 28] oo 2
THEF (1 B AR BRI, 5 B R ey ) , 45
AR IR AL, BIER . BR AT DLRAE VAN 5L XA
A REAREN R B AP . R T PTG RE S Y
TR BIAN, B R B Bk A 5 e WZRE ik 32
WGl SR Friedman £ 50, 11H55 F (B A/
13525 (LSD) SR HAIWT 5 HE S 18 E 547 B2 B

[FIURTE-S d =22
1.3.3 i & 2R B I %k
e Huang ST IR B

FESATALEE K 2 mL ARSI BOINA B 50k
10% A 3 K 47 BR K 75 W 2 mL, B JS FH 0. 1 mol/L
IR FRIE W HE A 2 5 mL,9 600 t/min 4 °C 1%
TELC 10 ming, B EIEW, & 0.22 pum JEAR, 38 1
Durashell AA Z M7 & 6 RE i FE 47 A1 A4 e 15 21 5
M .

4% 25 {4 Durashell AA (3 pm, 4.6 mm x
150 mm) , FE 45 °C ;K28 by 55 SR RS I 4% | A6r
T3 143551 49 338 nm F1262 nm; HEAERE 10 pL; i 30
A 9 0.025 mol/L, pH i K 8.2 ¥ Na, HPO, —
Na, B, 0, 28 Wi, Wi shAH B oK (o3 9 B s | (53
9 NG B AR R 101 45045 AOIR AL,
JEVEWFEF .0 ~ 6 min, Wi ShAH B H 6% = 10% ,
WML 6 mL/min;6 ~ 8 min,‘iﬁiﬁ]*ﬁ B N 10% i
HN1. 6 mL/min;8 ~ 10 min, FishAH B 1 10% 1% =
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16% , i K 1.3 mL/min; 10 ~ 23 min, #3140 B H
16% 34 % 40% i A 1. 0 mL/min;23 ~30 min, Ji
A B 1 40% 14 % 50% , it A 1. 6 mL/min;30 ~
31 min, Wi 3 AH B /1 50% 3 = 100% , Fi#E N 1.6
mL/min;31 ~34 min, Jii 314 B 2 100% , Jiii#h 1. 6
mL/min;34 ~35 min, i 3IHH B B 100% [ % 6% , Ui
BN 1.6 mL/min;35 ~38 min, M BIHH B N 6% , i
A 1.6 mL/min,

1.3.4 ERBEFmaen 7k

S8 Kong %" BT RS BT,

Frifie ph 26 1 22 1) . B 5'-CMP ,5'-GMP . 5'-IMP
5'-AMP 4 FhA% H B 1R A b T VRN & K 2.0.5,
0.1.0.05.0.01.0.005 mg/mL %5 Z %1 i JF 45 1fE 15
W o F Y AR AR A -y = 169. 54x - 0. 100 5
(R*=0.9998),y =213.15x —=0.794 2(R* =0.999 4),
y=222.91x-0.176 9(R* =0.999 9) ,y =300. 31x +
4.039 8(R*=0.9970),

FESATAEEE A I IRAE 9 600 1/min 4 °C 5
FEC 10 min, YEREE 2 mL _F3E R R 10 7,
3T 0. 22 pwm JEREASRIFFINE .

2. MP C18 (5 pm,4.6 mm x 250 mm) ,
FEIR A 25 °C 5 A #5F A 58 AW ST T 8%, A 8 <
k254 nm; J S A A B KH, PO, (0. 05 mol/L, —
FIRFE R 5: 95) ,ii#H A 1 mL/min, #FEEE 10 L,
ERRREVENL
1.3.5 skAF S A F 7k

RAG 24 & {H (equivalent umami concentration,
EUC) J&48 100 g A i 7= A i i R m DL 4[] 7% 20 1R
£ ( monosodium glutamate , MSG ) ¥ i 1, BR K 24 i
HEIEWA (1),

#1
Tab. 1

thermal pretreatment and enzymatic hydrolysis

EUC= Y, a,xb, +1218( Y, a,xb)( X, a xb),
(1)

K (1) HEUC,g MSG/100 g, a, A HE R 2 KL 1R 14 5t
HOTEL, ¢/100 g; b, R EEIR 24 FE R A X T MSG 4 48
Xif i 22K, Ho Asp B9 0.077,Glu 198 151 218
Je B TR P 1) R 0 O SR AT TR 19 B O3 4
/100 g3b, Ky FEBRAZ H FRAHXT T IMP 1 ARH X B2 3
¥, Hoh 57-IMP; 1,5'-GMP:2.3,5'-AMP.0. 18,
1.4 HEE

BER F SPSS v17. 0 B4 iE 47 o0 #r . RE A
A 5 A BT A 38 o LR R 5 22 43 BT AT Duncan £
TR BT HRRE i Z [R] A 25 5 (P < 0. 05)
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21005 3 % 3% 1 2 14 AE 60 °CF il kb B 60 min, il
T RS WA AR O 0, T DA 2 TR R

FITRUAL BT AR A5 A R PR X R i SR PR HE 4 2R

Sensory evaluation ranking results of chicken breast meat and chicken bone paste samples obtained by

XM AR i B PR 4 R

X JERE A B PR A R

i pOgE| 60 °C 80 °C 100 °C 120 C it HR 41 60 C 80 C 100 C 120 °C
1 4 5 2 3 1 3 4 2 1 5
2 1 5 4 3 2 2 3 1 5 4
3 1 4 5 2 3 1 5 2 3 4
4 2 4 5 3 1 1 5 2 3 4
5 2 5 4 3 1 1 5 4 2 3
6 1 5 3 2 4 2 5 4 3 1
7 4 5 1 3 2 1 5 2 3 4
FE R AN 15 33 24 19 14 11 32 17 20 25




110 BB ROR AR

2022 47 H

35 33
30+
25+ 24

T 15
D:E 15+ 14

7H_
10k
5,
1 1 1 ]

0 1
XL 60°C 80 °C 100°C  120C
ZH 5
() X5 Bl R

25
20

p 11
't 10 | -

sk

0 1 Il 1 1 1
Xof B2 60C 80C  100C 120C

2051
(b) X JEAE b

BIT AATUAL BT RATR A5 A S 1 DA RSP R A il BRSP4 2R

Fig.1 Sensory evaluation results of chicken breast meat and chicken bone paste samples obtained

by thermal pretreatment and enzymatic hydrolysis
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HrP e G R T B 2 5 T B DR 220 R 7 1 1 o 22
INT R B RETR, N 14.94% ; TR E LR R & T
36.91% ., FRERAG M PR i 7F A 48 A Ak B s 252
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W R 75 I R TG A 2 5 A o T A A B L 1) | T
ST R a5 m R R PG ek H A IR A 3
120 C B, SERR AP R 20 3 1R 7 i w3 b T (] e Jk
BT iR 120 C BFESE T 100 °C, J5 X AT g2
SR 120 °C B I B2 AR BRA e i A B XS - 1 2R
AR AN, A T2 R F T4 U G, s 1
it RE e

XF 60 C FA T A 3 ik A5 9 X kg PR R XS
SER/ = T RN DR =B S R D C R S gy = s Rt )
fER A R K 1A & R S & R, K3 o i ik
R IR 2R IR B AN 2R, 4 Ik
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fitf IR 28 SR RN 57 A% R H AT e o (1) U [) 34 £
VER , i A5 1 0 A9 JRUA T i ff S e iY77 iR 5 6
5'-GMP 5'-IMP £ 5'-AMP 25 4% H R fE #E Ht— 2 i)
BELRTS [R]IE 57 -GMP 15 -IMP 205 v o B (14 ff
BRI, 5 H R /N T LS B RS A 1) G A T, A%
TR Z (A1 1T DA™ A= P [FIR000E , XoF B 44 13 IR 11 144 5
HATERM " £ 4 H2E ARG 6
fif AT ARG B AR S AL T R 1 i, R 5 A& AR ]
FRITUAL 3 A A A RS B R AR T IR B .
F 4 FN3R 5 PR FEXS A XS B Je st dh b s 2 1
4 BT IR , FNET AR S0 70 XS 1 25 A o ) R AG:
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Tab.2  Free amino acid content of chicken breast meat samples obtained by different thermal
pretreatments and enzymatic hydrolysis mg/100 g
w( EHERR)
it HE 41 60 C 80 C 100 °C 120 C
RITAHIR 16.73 0. 15° 15.48 0. 19° 11.94 £0. 09" 4.43 £0. 50 6.54 +0.11°
fif B 33.79 +0.72° 27.49 +0. 45" 21.74 +0. 34° 8.16 0. 10° 11.54 +0. 02¢
Js87) 50. 52 42.97 33.68 12.59 18. 08
22 R 19. 81 +0. 43* 11.68 0. 18" 7.60 £0.41° 5.80 +0. 07¢ 7.84 £0.02°
It a2 29.31 +2.45" 24.90 +0. 41" 20.93 +0. 95¢ 34.42 +1.35® 26.00 +0. 59°
HamR 7.77 0. 14* 4.50 +0. 14" 3.54 £0.31° 2.84 +0.07¢ 4.87 +0.01"
Ak R 10.77 0. 19° 6.46 +0. 10" 4.46 +0. 454 3.09 +0.05° 5.82+0.01°
N2 R 30.00 +3. 14* 14.08 £0. 16" 11.58 0. 19% 8.84 £0.02° 13.27 0. 10*
Bt 97. 66 61.62 48. 11 55. 00 57.79
BTN 34.71 0. 50° 19.73 0. 28" 14.79 £0.22¢ 10.45 £0.33° 17. 62 0. 03¢
R 27.62 +0. 19° 17.84 +0. 22" 11.72 £0.51°¢ 8.27 0. 69¢ 12.09 +0. 05°
SR 19.45 +0. 46" 5.05 +0. 264 15.61 +0. 36" 6.89 +0. 40° 6.51 £0.45°
RNER 41.64 +0.27° 26.95 +0. 32" 20.33 £0. 32¢ 12. 66 0. 06° 23.56 +0. 08°
., R 37.13 £2.29¢ 23.29 +0. 14® 15.57 0. 17°¢ 12.00 +0. 26¢ 19.96 +0.03"
e
8 SRR 93.97 + 1. 70° 54.39 +0. 58" 36. 16 +0. 42¢ 22.12 +0.20° 39.19 0. 06°
FEE R 31.12 0. 54° 19.00 0. 04* 16.54 +0.21¢ 9.38 +0.43° 17.87 £0. 12¢
2H R 6.48 0. 03" 3.58 £0.02¢ 2.72 0. 04¢ 3.77 £0.08° 6.16 +0.01"
ik Z R 20.01 +0. 32° 3.19 £0.02" 1.40 +0.01¢ 3.44 +0. 05" 2.01 £0.51°
=83 312. 12 173. 03 134. 84 88. 98 144. 96
Tohk e 2R 0.77 +0. 02" 1.31 £0. 03" 1.03 +0.25" 0.58 +0.02° 1.00 +0. 02"
MR B 461. 07 278.93 217. 66 157.16 221. 84

IR A T LA B R AL 7 7 B3 22 5 (P <0.05)

PR AR P R REAG I HE 5 4 WA TR . LA it 1)
FEMTER AR IR PN 25 2R 60 C K, H 5'-CMP .5~
GMP 5'-IMP 55 F oA 2 $A P01 Ak 34 2 i e ) 45 1100 4
i) PR i 3 S B TR A B I JER R TR 45 2R 60 C
T, H 5 IMP Fi5-AMP 5 A 4 41, 57-IMP R
1A B B ek - H AN R BRIV FE R n] LA
SREERACR ), 5 -AMP A 106 R B, IR S
5/-TMP &[G 75 FH AT AR e S ki ) 3 mT g 2 Y
P S PR SR AR AL B 60 °C R B PR
AR Z —,
2.4 HRIEYEBEST

EUC {H (g MSG/100 g) J&: 4§ ff bk 2 5L 1R 5 4% 1
iz (5'-IMP 5'-GMP 1 5'-AMP) B [a) /5 F Bl 7= A 14
fef IR iR 3 45 [ T 22 /0 e B G R RS A i e i R

TIFFE 2 W AS A v (1) = B R R AR EUC
(B3 7 I 2 S B i DR R B 1) A8 Ak, 9 SR X g A%
R 5107 2 IR B s A T T ok i S AL 3R
SHRE AL R LA A8 2, R 6 Gl I AL B
S FF A TR A (R XS B R RS AR S ) EUC B, 4N
6 R, 5RCE AN 5 R — B, AT 3R E R
60 °C HURSMa P A EEerEsh 1Y EUC {H% & T HAhAA
AEFRLH 435120 0. 52 g MSG/100 g F110. 96 ¢ MSG/100 g,
XS PR Ay it o AR T A R B2 1 T i R 2 R R
DAL EAWIRAL, BT IS B4 i T
TR IRTTA P T il A5 A XS B PR XSS I AR
HRE IR 2 R R & A, [H BEUC {H3R 5 R &
A&, W PR EE S SR TR AL B B 60 °C B
FEA Y EUC {H & T XA, T 60 °C #4 i ik B
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Tab.3 Free amino acid content of chicken bone paste samples obtained by different thermal
pretreatments and enzymatic hydrolysis mg/100 g
w( EHERR)
it HE 41 60 C 80 C 100 °C 120 C
RITEHIR 23.83 +0.11° 19. 64 +£0.29" 11.38 £0. 03¢ 4.24 +0.11° 5.07 +0.03¢
LEVN BB 41.42 £0.22° 35.91 +0. 49" 22.98 +0. 06° 6.38 +0. 14° 7.21 £0.02¢
JEN2 65. 24 55.55 34.36 10. 61 12.28
2% N7 14.71 £0. 09* 13.81 0. 19" 5.1120.01° 4.11 £0.09° 4.67 +0.02°
it 2R 33.73 £0.92° 33.45 £0.55° 30.17 £1. 24" 30. 81 0. 32" 28.60 +0. 66°
HaEmR 6.84 0. 04" 6.98 +0.09* 3.16 £0.01° 3.56 +0.36™ 3.96 +0. 36"
Aok AR 10. 73 +0. 07* 8.71 £0. 12" 3.24 £0.01° 2.95+0.41° 3.41 £0.43°
N2 R 24.48 0. 13" 21.98 +0. 28" 6.79 £0.02° 5.54 £0.13° 6.30 0. 04
=83 90. 49 84.93 48. 46 46.97 46.93
AR 30. 81 +0. 18° 27.8 +0.31" 13.6 +0.04° 9.98 +0.19° 11.12 +0. 03¢
T R 2.8 +0.03° 2.91 0. 00" 3.24 £0.01° 1.08 £0.02° 1.15 +0.01¢
LR 19.95 +0.32* 15.24 £0.39" 20.39 +0. 19° 14.97 £0.28" 14.30 +0. 04°
RN 26. 66 +0. 16* 24.17 0. 32" 13.1 0. 05° 9.17 0. 16° 10. 04 +0. 041
. R 15.16 £0. 33" 20.74 £0.51° 8.69 +0.06° 7.03 £0.13° 7.69 £0.01¢
o SR 66.94 +0. 34" 62.22 +0.81" 32.89 +0.09° 23.23 +0.42° 26.18 £0.07¢
AR 28.36 +0. 15° 24,86 +0. 14" 13.38 +0. 05° 9.74 +0.20° 10. 71 0. 044
HAR 6.67 0. 36" 6.21 +0.08" 2.62 £0.02° 2.07 +0. 03¢ 2.41 +0. 02
& 2 R 17.20 +0. 06" 14.88 +0. 18" 2.05 £0.01° 1.97 £0.03° 1.35+0.011
=82 214.55 199. 03 109. 97 79.23 84.95
Tehk Jht R 1.30 +0.01" 1.56 +0.01° 0.95 +0.01° 1.1+0.03" 0.86 0. 211
T R 1 371.58 341. 06 193.73 137.90 145.03
[JA7 B0 AN R) bR bk e m 4 IR A i 25 % (P <0.05) ,
F4 TN[RIRAT Al T T i o A X e PR o A R S
Tab.4 Nucleotide content of chicken breast meat samples obtained by different thermal
pretreatments and enzymatic hydrolysis mg/100 g
w( BAR)
5 H TR
Xif HE 21 60 C 80 °C 100 °C 120 °C
5'-CMP 2.11 0. 08" 2.23 +0.10° 0. 06 0. 00° 0.29 +0.01¢ 0. 88 +0. 08°
5'-GMP 0.58 0. 04 1.77 £0. 10 0.39 +0.04° 2.82 +0.13° 1.31 0. 10°
5'-IMP 1.97 +0. 06" 9.78 +0.32" 0.11 £0.01° 7.33 £0. 63° 14. 44 +0. 75
5'-AMP 0.49 +0.03" 0.08 +0. 00° 0.52 +0.02" 0.53 +0.01" 1.52 0. 128

[T AN [R] B An 7 R R L M7 R 3 22 5% (P <0.05) ,

il RSB A RS JERE a3 B TR AR B EUC fE
i TS PIAE L ) EUC (., SEXS - JERE i LS i P
FEah S HA SR BUE PR SRR A TAL B S

MR R E PN A R B TREHBUC TG IFRE 7 HAE R B P R
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Tab.5 Nucleotide content of chicken bone paste samples obtained by different thermal

pretreatments and enzymatic hydrolysis mg/100 g
PR w(BZHR)

X B2 60 °C 80 C 100 °C 120 °C
5'-CMP 1.80 +0. 12° 1.76 +0. 09¢ 3.91 £0.29° 3.42 +0.09" 1.80 £0. 12¢
5'-GMP 3.60 0. 17¢ 1.98 +0. 13¢ 0.27 +0.02° 2.33 +0.04" 3.60 +0. 17*
5'-IMP 3.50 +0. 08" 14.07 £0. 41° 0.73 £0.02¢ 4.29 +0.03" 3.50 +0. 08¢
5'-AMP 5.43 +0.30" 7.78 £0. 44° 2.72 +0. 06¢ 2.68 £0. 054 4.82 +0.06°

[EJA7 B AN R bR ik e om 4 IR A7 & 25 5% (P <0.05)
226 FAIRAL BB S I B AT O XY R Y XS R W EUC {H

Tab.6 EUC value of chicken breast meat and chicken bone paste samples obtained by thermal

pretreatments and enzymatic hydrolysis

EUC {4/ (g MSG-100 g~ 1)

[ETE Y]
X B4 60 °C 80 C 100 G 120 °C
X 6 PR o 0.18 +0.01" 0.52 +0.01° 0.05 +0. 00" 0.15 +0.01° 0.02 +0. 00°
X R 0.51 +0.01" 0.96 0. 02° 0.08 £0.01¢ 0. 09 +0. 009 0.12 +0.01°¢
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Effect of Thermal Pretreatment on Taste Components of
Chicken Breast Meat and Chicken Bone Paste

HAO Zhilin, LIANG Li, LIU He, ZHANG Yuyu"

( Beijing Key Laboratory of Flavor Chemistry, Beijing Technology and Business University , Beijing 100048, China)

Abstract; In order to explore the effects of thermal pretreatment temperature before enzymolysis on the
taste components of chicken breast meat and chicken bone paste, sensory evaluation of chicken breast
meat and chicken bone paste samples after different temperature treatments was carried out. The contents
of free amino acids and nucleotides were determined and the equivalent umami concentration ( EUC)
value of each sample was calculated. Chicken breast meat and chicken bone paste samples with thermal
pretreatment at 60 C for 30 min, followed by enzymolysis and milling exhibited the better sensory
evaluation results and taste characteristics. Compared with the control groups without thermal
pretreatment, thermal pretreatment can improve the overall taste of chicken breast meat and chicken bone
paste samples. With the increase of thermal pretreatment temperature, the contents of free amino acids in
the chicken breast meat and chicken bone paste samples decreased, among which the total amount of
bitter amino acids declined the most (leucine content decreased the most), followed by sweet amino
acids and umami amino acids. With thermal pretreatment at 60 °C and then enzymolysis, the content of
5'-CMP, 5'-GMP and 5’-IMP in chicken breast meat sample were higher than that in the control group
without thermal pretreatment, and the chicken bone paste sample had a higher contents of 5'-IMP and 5’-
AMP. In addition, the umami amino acid content and the EUC value of chicken bone paste sample
(0.96 g MSG/100 g) were higher than that of chicken breast meat sample (0.52 g MSG/100 g). In
conclusion, this study laid a data foundation for the effect of thermal pretreatment before enzymolysis on
the taste components of chicken breast meat and chicken bone paste, which might be helpful to provide a
theoretical basis for the optimization of enzymatic hydrolysis process in the industrial production of

chicken flavored condiments.
Keywords: thermal pretreatment; chicken breast meat; chicken bone paste; free amino acid; taste
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