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Effects of Cooking Methods on Heavy Metal Levels in Crayfish Tail
and Cooking Juice
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Abstract: In order to explore the accumulation of heavy metals in crayfish cooking juice and its effect on the level of heavy
metals in edible parts (crayfish tail) under different cooking methods. The levels of nine heavy metals As, Ba, Cd, Cr, Cu,
Hg, Mn, Ni, and Pb in crayfish tails and cooking juice at different stages were detected by inductively coupled plasma
spectrometer (ICP-OES) under three different cooking methods: Boiling, frying and seasoning. The single factor pollution
index was used to judge the heavy metal pollution degree of crayfish tails, and the influence of heavy metal accumulation in
cooking juice on crayfish tails was explored by correlation analysis. The results showed that high concentrations of Mn and
Cu were observed in the crayfish boiling juice, the concentrations of toxic elements As and Cr increased by 88.8% and
80.7% in the crayfish frying oil, respectively. Furthermore, the concentration of Mn in the crayfish seasoning sauce
increased by about 5.4 times compared with the control. With the increase of complexity of cooking method, the level of
most heavy metals in the cooking juice would accumulate gradually with the processing process. The correlation analysis

revealed that there was a significant positive correlation between heavy metals in the cooking juice and certain metals in
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crayfish tails (P<0.05), and crayfish tails were susceptible to Mn contamination during the boiling and seasoning cooking

process.

Key words: crayfish; cooking methods; heavy metals contamination; cooking juice; ICP-OES
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Fig.1 Box-plots of nine heavy metals levels in crayfish tail under different cooking methods (dry weight)
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Fig.2 Concentration of heavy metals in boiling processing
liquid at different stages
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Fig.3 Concentration of heavy metals in frying processing
liquid at different stages
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AR (SeH % ) S s A AT, EBR i 2 eRoin 1
T 4 B I EERTR . Lhann T AR v R A R
R o v e 1 SOk 45 5o DN 3 v s R/ s
LR AR R 1Y, HBRAE 25 5 B CdPY,
Mn 7E H 2R AR X v, SRR AE T,
et 5 B AR VARAEYIH . Cu. Ba X Mn 550 (A
i) A MR R T A JE A S AT R P i & VI oG
Beo AR, AR = SN Tad F v g2 8 T4
JE R SR ICIRPER, IX AT B2 T E i i Tad e ds
Gy AR o

£7 b, MM T R TN TR T B A JE AT
LR MBIS:, 4R s YL IR RE S A S5 YL T )
Jr=X, MFETE g/ NIRRT o FEAKE RN LR
WELE T Mn JTE A9 2 T EAEDE

3 /NIRRT A 5 R e U AR A A

Table 3 Correlation coefficient of heavy metal concentration in abdominal muscle and in processing liquid

FEJEICE As Ba Cd Cr Cu Hg Mn Ni Pb
KA T ORI TSR
Ba - 0.331 0.855 0.543 0.426 - —-0.703 0.561 -
Cd - 0.281 —0.041 0.741 0.300 - 0.147 0.270 -
Cr - 0.668 0.535 0.697 0.775 - -0.293 0.686 -
Cu - 0.169 0.768 0.58 0.275 - —0.608 0.420 -
Mn - —0.554 -0.897" —0.157 —0.495 - 0.987" —0.749 -
Ni - 0.531 —0.237 0.122 0.498 - 0.271 0.303 -
KN T il in i S5 HF R )
Ba - —0.389 - —0.287 —0.834 - —0.898 —0.063 -
Cr - 0.161 - —0.145 -0.677 - —0.243 -0.673 -
Cu - -0.357 - —-0.057 0.372 - -0.133 0.596 -
Mn - —-0.530 - —-0.163 —-0.220 - —0.557 0.370 -
Ni - 0.334 - 0.068 —0.678 - —0.237 —0.426 -
PN T GRS TS5 AR )
As 0.209 —-0.320 0.862 0.248 —0.389 0.386 —-0.196 —-0.011 0.651
Ba —0.635 0.165 —-0.229 0.051 0.967" -0.292 0.907" 0.124 —0.887"
Cd —0.484 0.692 —0.512 —0.728 0.535 0.237 0.473 0.411 —0.754
Cr 0.506 —0.713 0.173 0.585 —0.148 —0.256 —0.096 —0.622 0.345
Cu —0.494 0.135 —0.402 —0.002 0.908" —0.315 0.829 0.007 —0.885"
Hg —0.192 0.527 0.516 —0.699 —0.198 0.920" —0.024 0.578 0.186
Mn —0.693 0.132 0.183 0.100 0.906" —0.083 0.934" 0.241 —0.706
Ni —0.065 0.031 —-0.223 0.154 —0.063 —0.347 -0.172 0.030 —0.024
Pb —-0.386 -0.264 0.212 0.516 0.668 -0.379 0.674 —0.086 —-0.409

s P<0.01, BB EEAHDE; *: P<0.05, SEEAHE,
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ASSCHSE T /INIBARAEIK . L I KE B s =i
T FARR N T b 9 i 4 s B 8, 371
JHARSE PSRRI T P B4 8 15 Y iR R A 52
mi . SRS AR N T A AR TR A, I Tk
Z B 4 TR KRR E N T T F B Wi A B, Ak & L i
KEPIRIN T 7 =0, S Amas 5L T 7K GRO X T
W EE A JE AR RS IR IN, A I T U E]
i Cu ¥R 5 A= yiAH Fe 2 3 E 35 Esin T
T, PRSI T As JTTE M EZRIE ., e T
/NIBERIE, N T 4 i AR R 5, /NIBITROK A&
WL E] T B EE Y Mn I Cu JT2E, JHKE/N R IR
JEIM TP A2 ICE As Fl Cr BOHEE Sy BB T
88.8% F1 80.7%, /INEHFIHIEH H Mn ¥ JE 525 HAH
e in T4 5.4 fi5 o PR TS YL FE BOCAR M 4T
LB IN T 2 AR BEMIIR A, KRR 255 32 BN A
FIEESBITYs . 25 L, AT/ INR IR T 5 fa sl
PRET AT T BORTFERAE T S, R T e
{EALFHIRAE T HE IR . (HAR SCREEST /N R IF T
FEARFEASEIN T 7 =N N B AR n AR b, IR
TR T 3 B TS YRR 75 I — 25T
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