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Effect of Temperature Change in Circulation on Quality and Biogenic
Amine Content of Frozen Fish Dumplings

MA Jiayin, ZHANG Chao, LIU Qian, CHEN Qian, KONG Baohua’

(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract: The aim of this study was to investigate the effect of temperature changes in circulation on the quality and
biogenic amine content of frozen fish dumplings and its intrinsic mechanism. The fish dumplings were flash frozen at
—25 C and then stored at —7 “C (simulated retail temperature), —7/—18 °C (simulated transportation temperature and diurnal
temperature variation), and —18 °C (storage temperature) for 180 d. The results showed that with the increase in storage
time, the brightness value L” and redness value a” of the fish dumplings showed continuous decrease, and the yellowness
value b* and cooking loss gradually increased (P<0.05). Furthermore, the hardness, elasticity, and chewiness of the meat
fillings were significantly reduced (P<0.05). In addition, the thiobarbituric acid content, carbonyl content, total volatile base
nitrogen content, and biogenic amine content of the frozen fish dumpling samples subjected to the retail temperature and the
transportation temperature were consistently higher than those of the samples subjected to the storage temperature during
frozen storage. The results of the correlation analysis further showed that the quality of frozen fish dumpling stored at the
retail temperature of —7 °C and the temperature fluctuation of —=7/-18 °C for 90 d was similar to that of the frozen dumpling
samples stored at —18 °C for 180 d. Therefore, it was important to maintain low and stable storage temperature during the
circulation to slow down the deterioration of the dumpling quality and to safeguard its nutritional value.
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Fig.1 Changes in pH (A) and cooking loss (B) of fish dumpling
filler during frozen storage
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FPEEIIK, A nl BEXT AR AL . —EL
MBI SZ A0, AR BT AR N ) SR e S e 2Rk
HAe . XSS ey o741 N8 A AL S AL

A 1.57

TBARS (mg/kg)
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Fig.2 Changes of TBARS (A), carbonyl content (B) and TVB-
N (C) of fish dumpling filler during frozen storage
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LN L RPN i A = = S N = S U E 22 ) 9119
H AR, S 2D T RIS T Y, it
S, LS R, —7 °C AbFHZH ARG B AL S &y
3.89 nmol/mg, SN R AR EY 2 £%, H 53w T
LSS AY—18 °C Ab3HZH (P<0.05) . XM A Al e
PR RS o VR URIE TR T, VKA I S A R 253
{8 S0y T 25 R JRTT, (45 0 2 S vk B R 7% .
(RIS, TR0 T B PRI A A Al FE oAl v 1
A REASHEALIIC =/ A R 3k, 3 el [ i ka2
K FERIFRIE S BANY, BT B T3
BB TEPT R Y 1Y 22 25 N K ABE 14 AR T E
o AN, SRR T ER SRR I B LR R . 7E
HE Wi EAG R T = 2E B 3 R 2E (U1 COO/CO45 ) 23
SR AL, SEORILE B2 LT, X3
45 TBARS ZEALIEHIAHFTES . R, AE/K iz i
A e S TR B R Ok TR A AT IRLEE, LB RE B
AR PR B KA () 5 T o
2.5 AFERKREREREAEN TVB-N T
TVB-N 1] FHF 3P B 4 s ARG | 2 A A TR
Ko AEE R AR T, 37 AR i A e 2255
S EA LAY, R TVB-N 2 kg Dl i B 25 1
Jo I55 e R v, T 9 W B AL S o ik
ZP9, AN 2C PR, s e 5 [a) X TVB-
N FE2R A5 W35 (P<0.05), TVB-N &
T UE A AE R VRV it A v, [ TR A 2B, 7RIS
PG HR B A B BT 7 A B B A T S R T o R I
SRS PR, 72 T ¥ RS MRS . W e
SOV B T AR )4 1 R B, SRR £ 2 R s o
FsZI, G5 R T B YRR TR A 2B TVB-N
TrEARWT E T, AR CEE L ARSI TEK T ORI,

BURIR /KA KR TVB-N &8 15 mg/100 g A,

(AN il T, WkHES 15 ZM—7/-18 C
AEFHZH AR BE R B TVB-N 455 T—18 °C AbFH,
TEN g 4s o s Hogr 8 16.68 mg/100 g, EE&#BIt T
T H A Rt A il B FRAEL . ARk A A v,
TR Sh i HH EREER T A P AT ZE 4544, 1 s i A
B, S350 oA i R S KA 5, [
B LRI S 2 A B I S I I, e

B TVB-N {H & % IF e 9 AH e T HoAh P9 21,
—7 °C AbFRZH T TVB-N S s oy W2, H
TENK 90 d B, TVB-N & & &t T SR Edn ik,
& 16.50 mg/100 g, i 24N 45 3R s TVB-N {Hik
F| 18.25 mg/100 g, BB HFRAER 21.67% . ik, 7EF
R (=7 COH) S R A /KBS, B SRS
L 180 do DA BEEIRUEIH—7 C My BRI 2
i TVB-N 2 %, [R] AR 4o DR i 28 B iR = A
I B 2 B SRy Z FE IR R S R TS, B
Jinsge T AR A X S AN AR YRR )
e
2.6 AREGERKRERBFEHENEETK

16, R KBS RV I (PR RE NS 1422 S R AZE 11 it Joi
ACAVRREE . ANFR 1 PR, TER R R D, KB AL
VAR S FE(E LT ANLT A o S8 F RS, [
Bf, ZEAY B UL (=7 °C) Sis ik S /s AR A i
(=7/—18 °C) FZEPE(H LML E(E o F AT N B
FHo WAFIREXT S EEE L2 AR IS, 5T &R AA,
TEVK AL LA i BE, o PRI 2 T T i B B R, TR
PO, S BEE L7 T WiE vk S DR AT
Mg, B AR E RS2 R, 2B E L72s TR,
A PN HR SR, f A & O, (B EALA S & 2
BALIEA . FERIIETAAR], T RERIAn e Y 258
SEJRA, LT8R sz A vl e Ak, Ot il T 2T (E
a TREAR . AN, IR I 8 (=7/-18 C) R = i R
TR (=7 C)esit— R FARIG T REEY IE R
Bt ()75 e, A ILLT B P 0 S A AR B IR, e 28 38
IXPILHAE S BOLT (B —18 °C A FELAAE S A LT BE AR
RIS, A, B RS (] A B 1, £ PRI KA IR 1
VAR b BT i s A E R RATR, FEEEE b7 |
THiE BRI, AR SRR E o X R R S AR R
h, fa PINR T & A2 S AL AN o 2 A I 0, 3ok 3o A 7]
F 1 FEANIRIIE G T R 1] ¥4 5 fh1 PA) 7K 8 1) €0 3 75 £

Table 1 Color changes of frozen fish dumpling at different

storage temperatures and storage times

WAL (°C) Vo e] (d) L a b
0 50.82+0.24%  7.76+0.41* 14.22+0.10"
30 47.26+£0.07%  7.65+0.08* 15.17+0.32"
-7 60 45.41£0.16“ 7.16x0.11%* 16.59+0.06“
90 43.79£0.07" 6.82+0.31<* 17.73+0.11%
180 41.36+0.05%  6.24+0.12%° 18.79+0.17*
0 50.82+0.24*  7.76+0.41°* 14.01x0.12%
30 47.81£0.25%°  7.49+0.39* 15.03+0.17™
-7/-18 60 45.96£0.22°"  7.49+0.34* 16.08+0.05
90 44.21£0.19™  6.68+0.34% 17.22+£0.21%
180 42.58+0.09"  6.35£0.23% 18.54+0.09*"
0 50.82+0.24%  7.76+0.41**  13.99+0.04™
30 48.48+0.08% 7.38+0.374" 14.89+0.10™
-18 60 47.53£0.18“* 6.95+0.41% 15.95+0.06
90 45.41£0.45  6.75+0.02% 16.43+0.04%
180 44.51£0.18%  6.53+0.46° 17.48+0.24"°

TE: KRG - BER R AR [ o) =2 17 25, /NG B3R R [
J 2 ) B £ (P<0.05), Fe2[d] .
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Fig.3 Changes of hardness (A), cohesiveness (B), springiness
(C), and chewiness (D) of fish dumpling filler during
frozen storage

KRS (RS E RS T A1, DI ESSE NN B, D,
H AN L) A 9 88 F i (CAn g g e R e r= A4 1 238
B R HE T 2 KRS, B B RS KB
ZEA TR G I TR ISR, FETI S T KA
PBCE BT, 3 4h, WRis s e DL et A o
AL TR RE I BT, KA R AR TS A HH BRAS [ R B 9 45
AR, TR 25 AR R BE AR T A0 B (— 18 °C) 4
HHLH B2 ETF(P<0.05), X1 B A T /KRB G TR
Fhad A T RIS L ZHE U7 A T 308
FOMLIRIRAG, 1 B T LR LT 428 P 25, T S8l
KBS IR B | SRR S NE N ) R R, R AL
PIZH AR TAN S, KBS AR SR B T Rk
Ho MAb, MUKBAEFHE AR T, W0 S
RN YRR RS A, SRR K A
TEHI™EE, NS T PIAE B AL, Rk, 7R
KB s i AR h A B N B AR EL
IS TR, CRUE SRR Py 0 P 7K R 5284
2.8 AFRERKRERBEFHGENEYRSET
WIE 4 pr7s, B URE R KBS v A Y 6 R A
YIRE, ST . R g Al WASREANZR Z,
B aniEl 4A PR, FERIVR PRI 0 P 7Kg, IRk
W ERRIAFAE . SR, Zaad—A~ A BN )5 , KBS
FA U HH B U, I HL IR [ A I RS A A T
ARWrkg ., X5 Shi &85 BFREESRAHLL. S5 UL
A5, MU T e al e R TR RE  shst, (i
FHE R B35 (P<0.05) . MERE IR NG = S et i
SRR, —7 °C. —7/—18 °C F1—18 °C AbFHZH A
P4 P B e MU R A 1 0.05 mg/kg, 433 3% EFF
% 6.55. 5.35 1 4.87 mg/kg(P<0.05) , Dai ZEFY X}
AT A0 T AE—18 ., —25 F1—33 °C W IR T 2Rk
TERAMGRIT T Y. WSt iR, AT IRIRE & 20,
TEVS YR HHR], S fa 5 T is e S W g .
RN Nz ReAEAT i 25 Jvie PP Ll (X i P, B T s 2H ke
mEEE . IEEAnL, T O E TR ST R 4
IRGEAFEIR. WNEl 4B 5&l 4D B, Bl T AT a]
AR IN, T AbFRZH (4 B e B B4 S B
_ETFHEaFE(P<0.05) . Bita P PR T i A
TSN P Fh A E 1 BAs IS AR, 45 5 R
7N, TE—18 C AU A5, )7 RS R & 3
T EE, X S5 A SO a#H—3. WE 4E o,
ROREF UL FAEYINE S s e —3, WA
FAAE TG R I (P —FP AR S5 ZER I8 0~90 d,
[t 5 VRsB st TR) A RS , VRS e & e . 2Ram
TE 30~90 d, -7 °C A-FRLAFEHC MG AR SE, ixX—3
SART] GESR A T R o RS e SV E LR LA
FIFH, AT SO S E IR B B g™, X5 Krizek
GBI B R — B, I IR 45 R R A LA %
A 5, VAR S B R A AT D S s
WO ad kA, B TS B, W BT R
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Fig.4 Changes in biogenic amines of fish dumpling filler during frozen storage

RN B2 indOVAS R . AUF5EHEH, 24
7 R A B e SRR 10 mg/kg IS, BRSSO
XA EAE —EaFE, W a R E, 4 F-7 «C
B KB, BRI 5 A e i) B 243
7.12 mg/kg Fl1 9.32 mg/kg, B3V A YIRE I RR E1H -
LU S5 IRFTR I, KBt TR, 2344
Jri et A= i, 46 0 P K AZE B B AR

mE 4G s, WA S S 3.71 meg/
kg, WSS R 2 J5—7 °C. —7/—18 °C FI—18 °C 4b¥izH
Hh B R B A ) 32.69. 24.92 FT 19.96 mg/kg
(P<0.05) . [FIBF, =7 °C F1—=7/—18 °C ZbFRLH A% &
iz I B i 3 0 T —18 °C ARFRZH (P<0.05) .
TE—7/-18 C B @it 2, EE SR AL
AT I E AN, X — i RS RAZE R A H T
SSHNERSS AT SR, A= et A= s it 7 Rt
BIRIMARY) R, X ] HEJE T 8—7/—18 °C AbHRLH A
B S R RS I B, =7 ¢ dH AR
(A SUER S TS S L N =P S SR e E NS R 95
AEXTES S, S EAME A R B . PR, S
HEAOIG Z 0] GROR BN BRI A, IR R b i
T AR AR, PRI, i RUK BT L s, 55 4
BRI RS, ST et S E R
2.9 AFEBRKRERBFREABNRERRTL

EPEM A IR 2 oR. g5 R, 5-7 C

F—=7/-18 C ALFRAAIFESAALL, —18 °C ZRFRZ 7K
A B AN 227 B 7 TS50 .25 B i (P<0.05) o 31X
— SRS T LA I, FEI R A R RS AR E Y
RLEE, X TR dsR fi KA B 8 i B EAR B AR o
223 180 d WY, E— 2B B9 o3 BB, —7 °C
—=7/=18 °C 5 BIRR AR BE V-3 2 25 T (P<0.05) .
XKW, TEARGI L LT el PR B R s i o R It
S £ PR KRS, JHG T ST 23 WAL, T 2% 8 0 H A
T2 AR s W R 28 TR, B T
RORGEVS VR O R /K BN B I BB, BE A Ak dsy ™
F 2 TEAIFREERE 0, 90 A1 180 d MYV ff Y
KRBV
Table 2 Sensory evaluation of frozen fish dumplings stored
at different temperature for 0, 90 and 180 d

st ¥/ & ih) BB
BECC) @ gy Zibte MW Sk
0 6.55+0.36"° 6.37+0.52"° 6.64£0.37%  6.56+0.07"
-7 90  3.13£0.16™ 3.21£0.16% 3.51£0.19%  3.22+0.25
180  2.01£0.32% 2.12+0.15% 2.26+0.28%  2.13+0.17%
0 6.55£0.36"° 6.37+0.52"° 6.64+0.37"°  6.56+0.07*°
—7/-18 90  3.45+0.19%° 3.65+0.29% 3.76+0.28%°  3.54+0.09"°
180  2.54+0.24%° 2.54+0.23° 2.66+0.14%°  2.68+0.17%°
0 6.55+0.36"" 6.37+0.52" 6.64£0.37%  6.56+0.07"*
-18 90  4.31£0.24™ 4.15£0.29% 4.21+0.16™  3.94:0.17™
180 3.25£0.37% 3.05£0.17%* 3.14+0.24*  3.12+0.87%
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Fig.5 Person correlations of fish dumpling in different storage
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