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1 FRFESEMIEZIS SO, % BERBE TS

Tab.1

The sulfur dioxide residual rate and sensory score in the whole shrimp after cooking with different methods(Mean +SD)™"

AL 3 Cooking modes

s ] 7K 7. Boiling /K 7% Steaming W ML % Microwave oven baking JMYE Frying
Time SO, MR JREIES SO EREER  REIES SO, 5% 84 % BB PRy SO, B H  REIF
(min) SO, residual  Sensory SO, residual  Sensory SO, residual Sensory SO, residual Sensory
rate (%) score rate (%) score rate (%) score rate (%) score
0 100 100 100 - 100 -
2 74.20+0.24"  6.01£0.21 93.90+0.31" 5.76+0.41 97.10+4.90" 5.67+0.36 92.80+0.84"  8.91+0.90
4 67.30+1.30" 7.11+£0.42  86.70+1.24"  7.25+0.50 96.50+1.51 6.49+0.68 88.51+1.31"  6.41+0.51
6 69.90£0.14°  9.76+0.40 83.70£0.92° 9.23+0.52  86.10+5.21" 9.58+0.67 82.45+4.11°  3.98+0.45
8 56.40+0.82" 8.05+£0.27 72.90+1.117  5.29+0.33 71.90+£3.19 5.37+1.21 72.60+3.02°  1.52+0.31

e (D8 3 WEE R FEEMREZE, R R XNE UM SO, BB T35 (2)* W S RT—HIESEAHLL, SO, 5%

R G PR (P<0.05) . (3)- AR E ., THRM

Note: (1) The numerical value is the average and standard deviation of 3 repetitions, the residual rate was calculated for the SO,
residue after cleaning; (2) * indicates a significant reduction (P<0,05) in SO, residue compared with the previous time point; (3) — for
not measured. The same as below

F2 FAEZEAZEMIEIM-F SO, REXRBEES
Tab.2 The sulfur dioxide residual rate and sensory score in peeled fresh shrimp after cooking with different methods (Mean+SD)
AL )73 Cooking modes

s ] 7K 7. Boiling FR7K 2% Steaming TR ML ¥ Microwave oven baking i 4E Frying
Time SO,5 8% JWEIWS SO REE  EHIFS w7 % BETES SO 5B ER BEIES
(min) SO, residual Sensor SO, residual  Sensor SO;?EEEI$ Sensor SO, residual  Sensor
2 Y 2 Y S0, residual rate (%) Y 2 Y
rate (%) score rate (%) score score rate (%) score
0 100 - 100 - 100 - 100 -
2 61.80£0.41"  7.21+0.38  84.0+0.31"  5.98+0.63 80.60+£2.41" 4.54+0.24  87.90+3.31" 8.73+0.69
4 5530+0.36° 8.23£0.66  76.4+0.51°  7.56+0.89 72.00+3.20" 5.87+0.87  85.10+2.52°  7.01+1.01
6  44.70£0.72"  9.82+0.24  65.5+0.50°  9.04+0.41 73.20+2.89 8.27+0.52  71.30+3.06" 4.22+0.83
8  33.00£0.90"  6.95+0.51  55.6+1.23"  5.47+0.34 74.30+4.21 5.03+1.03  69.40+1.52" 1.30+1.42

KA R SO, 1R B8 23 514 132.00% .146.70%
78.25% . 48.90%. KRN T AF|FIFH SO, 5k & &
FITH B

2.2 RTFEREMBHCITENA S SO, =R

AR XA, JF R R K I35 SO, Bk

BRILF 30 ER 3 Al LU Y, Bl AT i ) f) S8
2.3

SO, W R ELTHE R R G, REBE, SO,
B o A B, BR L . MK IR E] 20%
Bf, 20°C. 40°C. 60°C. 80°C 4 KT J5FE 15 | uF

KERR N TEHR A AR SO, 2 ER T FER

24 B8 25 (1996)TEMF 5T B2 R % R A4 I T 1T 25 ik
Fr, FAEMYERLE R 60°C TR EKIT N 30%, 60°CIRL
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#3 RTFAEFATRASEES SO, 5% 8% (MeantSD%)"
Tab.3 The moisture content and sulfur dioxide residual rate in the shrimp meat during air drying (MeantSD,%)
KT KR Air drying temperature (‘C)
o 20 40 60 80
Air KoargEa SO 5RE%R Kargm SO EE  KoEE  SO.EEE KiadiE SO EE
drying  \foisture SO, residual Moisture SO, residual ~ Moisture ~ SO, residual ~ Moisture SO, residual
time (h)  ¢ontent rate content rate content rate content rate
0 73.65+0.28 100 73.65+0.28 100 73.65+0.28 100 73.65+0.28 100
4 67.40+£0.31 102.00+2.71 54.40+0.33 169.10+2.03 45.70+0.53 111.40+2.77 30.10£0.17  57.50+1.62
8 60.40+£0.24 139.80+2.61 42.50+0.35 184.50+2.69  25.40+0.18  95.50+3.91° 14.10£0.27 35.60+1.40°
12 45.10£0.30 194.30+1.14 20.30+0.15 148.20+3.51" 17.80+£0.67  71.30+3.01" - -
16 37.50£0.31 178.20+2.71 14.90+0.41 124.70+£2.41" - - - -
20 28.70£0.25 146.60+1.55° - - - - - -
40 16.40+0.42 128.40+1.02" - - - - - -
§ Ko, SIEVEESIR  RAKAM TR, Kt
3 H 2 P AT T RE IS S SEAFIERR SO, IR, (2%
"2012 R CE, PO, AR R K, #i 4 fhE
£ FEIT SIS #0R  HKZE  BOEHERS 6 min,
2 A 2 min,
E“ — ko 32 R EME ERERA t SO, & B H M
%9100 200 300 400 500 600 700 800 900 (EMTRIRE , KO RO ATUR R SO, AR
SO, 5 F# SO, residual rate/% B arEH, BEE T B9 HEA T, SR AP Y 2 A
BT 60°C KL T 1 i o i RIR 52 oh SO, % B2 2% SRR SO, ¥ Bk E 2 S, XHEFPIH SO, e 1) JBE R 1
Fig.l The sulfur dioxide residual rate in the shrimp shell o 20°CH BT ZAKSET 20%}F, SO, 5% &R K

and meat during air drying at 60°C

T, HRRAERSER SO, FR R ILE 1. MIE 1 1]
PIFEH, 7E 60°C K i, IFRAIFTEH SO, 5%
P B DAL B T ) BRI RS, 32 PR R K 1
TRXT SO, i EIVRAEIEH . BRI SO, 5k R
T e B, IR5E T Y SO, 5% B I — B A+ .

3 HrhHitie

3.1 AREFEFHEIEEFE(— G SO, SEHI M

FRE AT A ARIR A v SO, 3R B i, JBLBR K
S NBR 2 55 70 51 KK, > Bk ZE > AR > Sk At
TR SO, BEER R M 12.10%~55.31% A%, B4
(2016)FN12= A 25 (2015) 431 LAZE (H F #8548 58 A5
X4, FRRIESS T Z2F0r UM RE SR
SO, 5% B A WEBRVE I o (A AS BE TG R LE K 2 AT 1)
B, SXJEH T SO, ARUE , TEH IR T A5, J
B B2 T o2 RN VA T B T R AR iF SO, #4543 file o 4t
BUH 25 16 ALK RS, S B A M R AIK SO, 5% F X

132.00%, 3XJ& ik BT 4E R ARk SO, 5k B & i br ™
HWIRHZ — =g e e i, N R AR R
BHIFH SO, BRERTE L, (IS BT G A DGR fE, WA %L
B X JEORHAEA T SO, B i I B Al A= T2

3.3 N ITRERAFEREFR SO, S EHWTHIEFER

AR, SR 2 b R A BLER 555 (2015)
R L ZR 48 £ b 24 o W B A B ) I 32 (20115) 2% A 1 7K 72
mn AN GRS E Boh &I, T IR SO, 5k B bR
O, G5 AT, FEREEWT . (DS
it FE %) SR 22 SR VA AR AR, Sy 7 6 11 A 0 ) O A PR
B2 (WIS 5155, 1999); ()R IR HRIVE I RE AN BB |
N TRIRF . Rk T HERE F &1 SO, 1RA (Y 44 5
SF, 1996); (3))% IR A JEURHIR 7E Ak PR AR v 2o Bk
G, CRER RIS AERST, MiE ks Hl B SO, i 5
FEMR 5T R4 .

FE HE SATRE, U 9 vl R SE L K E
T M REA S AT ) A EORBE IR K KR SO, 5k
i KR AR AL T B AT L ARG H A BT R
1 SO, FR R AEAL, & M ERIN T T2, iz BEhe
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Effects of Processing Methods on the Content of Sulfur Dioxide
in Shrimp and Its Products

HE Liu"*, GUO Yingying"”, WANG Lianzhu'", ZHU Wenjia', LIU Fen'?, YANG Zhenzhen'*

(1. Key Laboratory of Testing and Evaluation for Aquatic Product Safety and Quality, Ministry of Agriculture, Laboratory of
Quality and Safety Risk Assessment for Aquatic Products, Ministry of Agriculture, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071; 2. College of Food Science and Engineering, Ocean University of China,
Qingdao 266003; 3. College of Food Science and Technology, Shanghai Ocean University, Shanghai  201306)

Abstract Excessive sulfur dioxide (as residual SO,) residue is currently one of the main factors
affecting the quality and safety of shrimp and its products. In the study, the effects of processing methods
such as boiling, steaming, microwave oven baking, frying and air drying on SO, residue in sea shrimp
were studied. The findings were described as follows. Using appropriate cooking methods, such as boiling,
steaming, microwave oven baking and frying could remove SO; residue to certain extents. Different kinds
of cooking mode had different eliminating effects on SO, residue in shrimp, and the order of eliminating
effect was that boiling > steaming > microwave oven baking > frying. The SO, residue in shrimp meat
increased first and then decreased in the process of air drying, with the higher temperature, there was
better eliminating effect. Under the conditions of air drying at 20°C, 40°C, 60°C and 80°C, the residual
rate of SO, in dried peeled meat were 132.00%, 146.70%, 78.25% and 48.90% respectively, when the
moisture content was in accordance with the standard of dried peeled shrimp. The air drying methods at
normal temperature in most dried peeled shrimp production went against the elimination of SO,. Shell
peeling treatment could effectively reduce SO, residue in shrimp during the production of dried peeled
shrimp and roasted shrimp. The results will provide scientific basis for the control of SO, residue in the
shrimp, and help the consumers and producers of shrimp industry reduce the risk of SO, residue by proper
processing methods.

Key words Sulfur dioxide; Shrimp; Residue amount; Cooking modes

D Corresponding author: WANG Lianzhu, E-mail: wanglz@ysfri.ac.cn



