MK EEBHE Modern Food Science and Technology 2020, Vol.36, No.3

8% £ & 37 BV AR I K XU B s &

$E', FA, B, foUE, KB, T2, mMER, EE, TEE
(1. R FRBAFE TSR, LT 4 SR E RAHCE6“R S8 #m LA R %25 TARRFLF 7,
LT 121013) (2. FIFERREF B Ay £ B AR A FRAE), LTHRIR 113122)
(3. RARAR I A R 8], LR 264309)

WE: AL & F AR L, BRI & FHORERF TELARKETTHAR, ST S/E&HEKS 15, 30, 45,
60. 75. 90, 105 A= 120 min idA2 & 49 Rk RALAME, ML HAT T F Efe i R IE & B iH RSN £ F. AREREY, SEAFIR
HEIEEHEAHRIL 12, BA 110 °C, 818 2 h, &G H£4(74940.26) /100 g &8 ; SHE&FHLERkFEdLY, ShREMAE
30 min B F45AA P s, R4 A 200 mg/l; 3 APARIFERE 90~105 min 49 X 18] PR A 2 R B, AAER £ R IR A2 £ 90
min B+3X 2|5 %, 4 67.91 mg/L; GC-MS /M A74 R EAEE L, BRAXZMREFTHRAGEZZMFA; SELFTHTHRQREEE,
% kA= 5°-AMP 89525 2 %R &850 154, 1.20 A= 4.87 &, A% E&FHFd k& F 5T 2R 2] 33 F= 37 Fr4E KM KR
YR, AESEEHTAET R S08E, BAEMR, LA ZIFRA,

KR BeE; @B BAEKE KRR, FRER

YEES: 1673-9078(2020)03-226-233 DOI: 10.13982/j.mfst.1673-9078.2020.3.030

N\

Cooking Progress and Flavor Release of Alaska Pollock Frame Soup

BU Ying", LI Yue', YANG Wan-lin!, XU Wen-ting*, ZHU Wen-hui*, LI Xue-peng, L1 Jian-rong", BI Lei?,
YU Jian-yang®
(1.College of Food Science and Engineering, Bohai University, National & Local Joint Engineering Research Center of
Storage, the Fresh Food Storage and Processing Technology Research Institute of Liaoning Provincial Universities,
Jinzhou 121013, China)(2.Dufengxuan Gushen Biological Technology Co. Ltd., Fushun 113122, China)(3.Rongcheng
Taixiang Food Co. Ltd., Weihai 264309, China)

Abstract: In this paper, the optimum process parameters for Alaska pollock frame soup were studied. The variation of flavor in high
pressure fish bone soup was analyzed during cooking for 15, 30, 45, 60, 75, 90, 105 and 120 min, and the difference of flavor substances
between normal and high pressure fish bone soup was also analyzed. The results showed that the optimum process condition for high-pressure
process was material water ratio 1:2, temperature 110 °C and time 2 h, and the protein dissolution rate was (7.49+0.26) g/100 g. In the boiling
process of high-pressure fish bone soup, peptides began to dissolve out steadily after 30 min, and finally stabilized at 2.00 mg/L. The
concentration of the three nucleotides reached the highest within the interval of 90~105 min, and the content of lactic acid in organic acids
reached the highest at 90 min, which was 67.91 mg/L. The results of gas chromatography-mass spectrometry analysis showed that aldehydes
and ketones were the main components of the flavor of fish bone soup. The protein dissolution rate, polypeptide and the content of 5 '-AMP in
taste nucleotides were 1.54, 1.20 and 4.87 times higher than those of normal pressure Alaska pollock frame soup respectively. Thirty-three and
37 volatile flavor substances were detected in the normal and high pressure fish bone soup respectively. Under high pressure, more aldehydes
and ketones were produced, which have better flavor.
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Table 1 Factors and levels of the orthogonal array experiment
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Table 2 Design and results of orthogonal test

wp A B < N ES
BriEh ARk BEIC /(g/100g £0F)
1 1 1:1 110 4.25+0.01
2 1 1:15 115 5.55+0.02
3 1 1:2 120 6.87+0.02
4 15 1:1 120 6.28+0.04
5 15 1:15 110 4.71£1.00
6 15 1:2 115 7.05+0.04
7 2 1:1 115 5.46+0.04
8 2 1:15 120 6.58+0.90
9 2 1:2 110 6.75+0.00
ky 5.56 5.33 6.58
k, 6.01 5.61 6.02
ks 6.26 6.89 5.23
R 0.71 1.56 1.34
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Table 3 Release of non-volatile flavor substance during the preparation of the fish bone broth of high atmosphere

B 18] /min 15 30 45 60 75 90 105 120

%A% 156+0.16°  1.00+0.007  1.33+0.00° 1.67+0.00°  1.67+0.00° 1.89+0.16°  2.00+0.00°  2.00+0.01°
5-GMP /& &  091+0.00° 0.75+0.00°  0.83+0.00° 0.96+0.00° 1.13+0.00° 1.17+0.00*  1.14+0.06°  0.94+0.00
5-IMP %% 1124000  0.91#0.00° 1.13+0.00°  1.30£0.00°  1.46+0.00° 1.48+0.00a° 1.52+0.06°  1.26+0.00°
5-AMP k& 852+0.05"  6.89+0.049  8.77+0.04° 10.11+0.02° 11.88+0.02° 11.95+0.03° 13.48+0.03° 11.62+0.04°
SLBR %% 36.91+0.10f 27.81+1.11° 46.39+0.15° 63.12+0.16° 63.98+0.14° 67.91+0.30° 54.93+0.40° 38.72+0.56°
JEIABRKE  56.47#0.17° 3156+0.20° 26.29+0.88° 34.34+0.35° 27.85+0.29° 26.24+0.35° 26.79+0.14° 16.30x0.57'

i BUTRARTRE A £ 57 2 2(p<0.05).
x4 BEETHREIEIEPIEL NIRRT
Table 4 Release of volatile flavor substance during the preparation of the fish bone broth of high atmosphere

15 min 30 min 45 min 60 min 75 min 90 min 105 min

Homwm * pmm  opwme o oswm o swme o oswme F sum
%E 11 592 14 632 9 474 9 538 5 244 13 763 4 253
BE 9 1502 10 993 8 1413 12 1298 7 10.69 8 668 8 794
X 8 755 5 716 5 1016 7 594 7 54 7 46 8 2304
Bk 3 355 3 354 1 004 4 394 1 317 2 226 3 444
m£i 1 005 1 061 0 - 1 068 0 - 1 016 2 224
SRE 2 748 3 133 3 506 3 44 3 514 7117 5 496
%k 1 062 1 075 1 101 2 211 1 061 0 - 1 072
L 1 428 1 056 2 211 0 - 0 - 0 - 2 113
A0 - 1 076 0 - 2 134 1 064 0 - 0 -
BE 0 - 0 - 0 - 1 054 0 - 0 - 0 -
BmE 0 - 0 - 0 - 0 - 0 - 5 291 0 -
40 - 0 - 0 - 2 031 3 284 0 - 0 -
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Table 5 Comparison of the contents of non-volatile flavor

compounds in fish bone broth cooked with atmosphere and

high pressure

A FELFH BELFH
&akl  &amEEFE 487000  7.49+0.26
(9/100 g &%) %k 1.67#0.00  2.00+0.00
. 5-GMP 0.9420.00
/(gD 5-IMP - 1.12+0.00
5-AMP 1.75#0.02  852+0.05
A IR/ LR 24324018  38.72+0.56
(mg/L) I 30.43+1.08  16.300.57
4EhER Tau 3913014  44.37+0.46
K AAB Asp 454+001  3.69+0.05
A Thr  410£005  3.79+0.08
2 A Ser  625$017  6.05+0.02
5 AB Glu 6113009  5.08+0.00
H &8 Gly 1015002  11.49+0.19
AAH Ala  810£007  857+0.16
T T i
(mg/100 mL) HAB Val 1824012  1.28+0.06
WELAS Met  1.84+0.04  1.77+0.10
FEAB lle  2.87+0.04  1.47+0.02
7 A B Leu 1.74+0.03
Bs 2 BR Tyr
SR #BR Phe
AR Lys 125004  0.93+0.01
48 A B His 6.8£004  5.76+0.05
W AEB Arg 1514005  1.17+0.01

ARG AR KB v R R e, KA
KRG 2P R AR, MR 5 v, Wikt e
(103 S A SRR 2L LA, & R i 2R iR
T EAE, SR LTREZEN, SEl
BAK, UiRHAE RS R RN, RPPAER
ZHF R AR .. EHRZRR P 5°-GMP 1 5°-IMP
BIRAEE R AFmPRg, SEagEhEd 70
&[] 5-GMP.5-IMP I K& (1] 5°-AMP, J 1 5°-AMP
()& B s TRt 1 4.87 175 . Il A iz i A
MRS EHIRT LT E Y, FURR T e s PR ol DU
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Table 6 Comparison of the content of volatile flavor compounds in fish bone broth cooked with atmosphere and high pressure

. wIE &k
(/i:) ot AR g AaxtE g g AaE RE4
B(RT) »5%% HHRI) B(RT) 245%/% #(RI)
SR 13.54 0.49 1029 13.54 0.41 1029
& 24.90 3.96 1295 24.90 118 1295
+—1 16.09 0.81 1102 16.10 1.04 1103
2-A AR 2.23 0.52 <800 - - -
T 7 A A 4E 6.67 0.54 <800 - - -
EF iz 38.25 0.36 1812 - - -
7E ¥R - - - 4.99 0.53 <800
Al — % R - - - 8.20 0.23 <800
V9 R - > - 21.71 0.94 1217
2-F R A mEE - - - 2.09 1.72 <800
24-=F K1 M - - - 7.24 031 <800
E=Feiz : - - 14.48 0.52 1056
+=x - - - 36.08 0.24 1710
SR 9.33 0.85 902 9.34 1.33 902
R P EE 11.45 3.00 966 11.46 151 967
SRS 12.75 1.45 1006 12.77 1.60 1006
eSS 16.34 2.99 1107 16.35 414 1108
gt s 34-—F AR P L 22.04 0.35 1226 - - -
T+ wEt =4 28.82 0.66 1400 - - -
IREE - - - 2.80 0.14 <800
KEE - - - 2151 1.24 1213
2-F M EE - - - 2.09 1.72 <800
2-TARTEE - - - 21.97 2.55 1224
3-C.5 553 0.95 <800 5.56 0.53 <800
3-¥8A 12.21 5.37 939 12.22 2.48 990
1 B 12.36 1.64 994 12.37 1.24 994
- 2-FER 15.85 2.09 1096 15.86 1.27 1097
nx 3k K F AR 2091 0.66 1198 20.94 0.52 1199
G AEHLER 40.01 0.50 1899 35.77 0.04 1598
2- %8R - - - 9.01 0.43 <800
4-F 3K-2- 7 R - - - 10.62 0.18 941

BT
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