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Distribution characteristics of 24 elements in different edible parts of Pseudosciaena crocea from
Hangzhou market
WANG Shuting, GONG Like, XUE Ming, HE Huali, REN Ren
(Hangzhou Center for Disease Control and Prevention (Hangzhou Health Supervision Institution) Center

for Hygienic Inspection, Zhejiang Hangzhou 310021, China)

Abstract: Objective To investigate the distribution characteristics of 24 elements in 5 edible parts of
Pseudosciaena crocea from Hangzhou market. Methods From March 2022 to April 2023, 51 Pseudosciaena crocea
samples were collected from Hangzhou market. Twenty-four elements in the supraaxial muscle, infraaxial muscle,
fish skin, swim bladder and gonad of samples were measured by ICP-MS after microwave digestion. Correlation
analysis and principal component analysis were combined to explore the characteristics in the edible parts, such as
the correlation between elements, the distribution differences between edible parts. Results In the 5 edible parts,
Zn, Fe showed highest average content. The average content of essential trace elements (such as Mn, Fe, Co) and
pollution elements (such as Ph, Cd, As) in gonads, fish skin, and swim bladder were higher than muscle parts. Fish
skin and gonad samples were both exceeding the limit value at the rate of 3. 9%. There were obvious correlations
between multiple elements in various edible parts (correlation coefficient was 0.702~0.992). The distributional
difference mainly focused on Sr, Ti, Ba, V and other elements. Conclusion There was a certain degree of
contamination of Cd in the edible parts of Pseudosciaena crocea samples from Hangzhou market. The distribution of
elements showed obvious difference between different edible parts. These characteristics of Pseudosciaena crocea
should receive more attention in the contamination monitoring, dietary assessment, resource exploiting, product
development and other related work.
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Cr (71 55 s A X e T AR AL, 43 391 AT 3k 4l B L
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Cd.Cr LA F R AE T A CRR 2k . 5 Ml &
H AL FE S A Ph . Cr % dit ¥ T A48 N B £ 22 5K (Ph<
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3.9~40.7 55 (Bl F L) 2. 7~22.5 5 (f J ) (3. 5~
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Sb AL Pb 7t J¢ t i ~F- 1 B s ARG e T A ER 407,
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Table 1  Results of 24 elements in Pseudosciaena crocea samples/(mg/kg)
AL iR L i1} PR fi %
ECPEE C amem O gm0 agwm O apem TR apum
(HifE) (P ifE) (HhifE) (P zfH) (HifE)
. 0.0130 0.005 66~ 0.0179 0.006 67~ 0.016 4 0.004 99~ 0.0207 0.008 10~ 0.013 4 0.005 35~
' (0.013 8) 0.020 7 (0.018 3) 0.027 3 (0.015 6) 0.037 8 (0.020 6) 0.033 4 (0.0137) 0.020 2
B 0.235(0.214) 0.078 7~0.372 0.297(0.281) 0.121~0.466 0.447(0.466) 0.164~0.764 0.283(0.247) 0.116~0.704 0.233(0.219) 0.114~0.388
Al 0.894(0.712) 0.134~2.84 0.984(0.831) 0.213~4.24 1.89(1.99) 0.585~3.50 0.746(0.580) 0.158~2.60 1.43(1.47)  0.309~2.54
Ti 0.300(0.224) 0.174~1.52 0.581(0.434) 0.201~2.60 0.960(0.793) 0.299~4.90 0.325(0.293) 0.107~0.866 0.261(0.175) 0.075 5~1.24
0.001 50 0.000 523~ 0.002 47 0.001 29~ 0.008 30 0.004 82~ 0.004 24 0.001 92~ 0.006 39 0.003 25~
(0.00136)  0.00374  (0.00205)  0.00882  (0.00791) 00128  (0.00401)  0.0103  (0.00582)  0.0122
0.0215 0.005 86~ 0.0353 0.004 28~ 0.066 0 0.006 02~ 0.126 0.018 8~
Cr 0.471(0.434) 0.196~1.30
(0.016 2) 0.074 3 (0.0259) 0.124 (0.028 6) 0.506 (0.060 7) 0.805
0.079 2 0.049 5~ 0.117 0.063 0~ 0.086 2~
Mn 0.181(0.157) 0.360(0.334) 0.118~1.22 0.220(0.208) 0.121~0.396
(0.075 4) 0.136 (0.094 4) 0.549 0.570
Fe 2.42(1.13)  0.788~27.3  2.66(2.44) 1.49~6.68 7.69(5.82) 3.89~86.9 11.3(8.32) 3.03~34.0 6.23(5.67) 3.54~14.4
Co 0.001 82 0.000 895~ 0.003 08 0.001 89~ 0.006 62 0.004 00~ 0.0177 0.006 59~ 0.009 97 0.004 83~
(0.00151)  0.00737  (0.00291)  0.00499  (0.00632)  0.0133 (0.012 9) 00525  (0.00937)  0.0184
Ni 0.006 74 0.001 87~ 0.009 14 0.002 00~ 0.023 1 0.008 49~ 0.023 7 0.003 00~ 0.0325 0.004 75~
(0.00402)  0.0307  (0.00545)  0.0425 (0.020 2) 0.079 7 (0.010 4) 0.203 (0.012 5) 0.197
Cu  0.139(0.139) 0.090 4~0.188 0.172(0.169) 0.107~0.305 0.223(0.224) 0.167~0.280 1.73(0.900) 0.222~6.39  0.367(0.325) 0.217~0.792
Zn 4.35(4.36) 3.32~5.07 4.22(4.22) 3.27~5.18 7.36(7.35) 4.40~13.3 29.9(14.9) 2.67~187 5.92(5.88) 3.23~8.36
As  0.999(0.898) 0.365~3.16 1.22(0.864) 0.393~4.07 0.770(0.617) 0.274~2.25 5.59(1.77) 0.354~36.4 1.84(1.29) 0.241~6.53
Se 0.381(0.376) 0.305~0.496 0.423(0.427) 0.336~0.516 0.435(0.436) 0.326~0.570 0.736(0.641) 0.354~1.60 0.627(0.634) 0.473~0.916
Sr 0.444(0.282) 0.198~2.79  1.12(0.894) 0.356~4.47 2.00(1.68) 0.621~8.22 1.10(0.939) 0.341~2.47  0.809(0.669) 0.326~2.87
cd 0.001 05 0.000 119~ 0.004 66 0.000 390~ 0.022 6 0.003 01~ 0.032 1 0.002 68~ 0.019 1 0.004 71~
(0.000 508) 0.006 39 (0.002 88) 0.026 3 (0.012 6) 0.133 (0.026 3) 0.140 (0.0147) 0.072 9
Sn 0.026 0 0.009 92~ 0.024 7 0.011 9~ 0.009 56 0.003 35~ 0.043 9 0.005 13~ 0.0103 0.002 09~
(0.025 8) 0.044 8 (0.024 0) 0.046 5 (0.008 39) 0.0330 (0.043 8) 0.114 (0.005 85) 0.060 6
Ba 0.0107 0.001 92~ 0.021 4 0.002 30~ 0.108(0.110) 0.026 4~ 0.024 4 0.004 15~ 0.036 2 0.008 49~
(0.007 84) 0.034 1 (0.017 3) 0.109 0.247 (0.020 7) 0.072 2 (0.0299) 0.127
He 0.030 8 0.017 2~ 0.027 5 0.014 9~ 0.004 20 0.001 97~ 0.017 6 0.001 50~ 0.004 10 0.001 72~
° (0.030 0) 0.058 4 (0.026 3) 0.053 6 (0.003 64) 0.009 54 (0.016 1) 0.048 7 (0.003 88) 0.007 96
b 0.001 08 ND~0.003 31 0.001 79 0.000 287~ 0.0116 0.002 29~ 0.004 22 0.000 624~ 0.004 29 0.001 56~
(0.000 955) (0.001 42) 0.005 54 (0.008 78) 0.036 4 (0.002 94) 0.0211 (0.003 96) 0.009 34
Sh"  0.967(0.853) ND~5.85  0.744(0.723) ND~1.75 2.01(1.62) ND~12.4 1.18(1.09) ND~3.96 0.930(1.09) ND~2.09
Mo~ 0.159(0.0564) ND~1.36  0.551(0.271) ND~2.07 4.82(4.29)  0.490~13.5 8.68(7.74) 2.83~38.3 5.40(4.53) 0.343~18.9
R 0.049 8 0.042 8 0.0719 0.052 3
Tl ND~0.118 ND~0.135 ND~0.150 0.365(0.250) ND~1.21 ND~0.167
(0.051 0) (0.003 55) (0.009 16) (0.041 9)
B 0.033 2 0.109 0.084 9~
ND~0.222 ND~0.506 0.465(0.470) 0.175~1.17 2.12(0.435) 0.309(0.242) 0.052 9~1.19
(0.009 23) (0.006 68)

TE ND R, 78 B 4480 b L 1/2 LoD (K H BR ) 3, AR LOD 4351 24 : Ph(0.000 102 mg/kg) . Sh(0.620 pgrkg) \Mo(0.113 pglkg) |
T1(0.006 87 wg/kg) . U(0.007 68 pgrkg) 5 *# 7~ 1% 70 2 M i 45 2 16 B0 pe/ke
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B4y k0. 611 H1 0. 945, T Hi s A A4 06 75 8 i T
BB AR SC VRS, AR OC R B4 X <0. 465, X T
Al As.Cd.Sb.Hg.Pb Tl % 7 Flii5 Y u K, HAH & 7]
B R DG T A X 58, A O R B4 ) A <0. 493, Ik
L A5 V,Ti 5 Mn . Sr.U,Mn 5 Sr,Sr 5 Cd. U,
Cd 5 U REEREFENIEMCH, HXREN
0.705~0.992, 1 As 5 Li & — & i A et A6
ZHh-0. 561,

R AL, AMA LT HEICE G 5 Ni,V
Fe 5500 3 (19 IEAH G, AH ¢ R B 510 0.954 F
0.851, Mn 5 Co,Sn 5 Fe & — & W IFEAH &%, 4
X 2y R 0,512 F1 0. 606, 1 A A4 06 75 1
I TG 3R ] A9 AH DG PR B 55, AH DG R B 48 X <0. 483,
GYITE P, ALS Cd BRI A MK R
H 0.707,Sb 5 TIN5 — 78 4 17 A G M A G R
Bk —0. 683, i HoAth 15 Y 0 K 18] A9 4H 5 1 AH X 4255
HH 2 2R B4 X <0. 499, BLAk, Al 5 V Fe.Cd,Ti
5 Mn.Sr.U,Mn 5 Sr.U,Sr 5 U # 8%  & 19 1E
A SEE (K56 2804 0.703~0.990) , 1M Li 5 As, B
5 As,Ti Y5 Cu,Cu 5 Srli— & B9 A S M (HH 56 R
1 H-0.508~-0.676) . [AIf, AHOCICRAE ik 2 4>
AN TR) AL PR3 457 o) B 4 A R B R ) Y 22 S - AL
5 Fe.Cd,V 5 Fe,Fe 5 Cd.Sn 7E51 T L (9 1EAH
Ktk (MR BN 0.606~0. 851) W W & T4l 1 UL
(MK Z M 0.095~0.266) . Ti 5 V.Cd, Mn 5
Cd,Cd 5 U,Sr 5 Cd 7e%h b LA 9 1 A8 5C M CFF ¢
RH0R 0.539~0. 716) B & = T4l R LA SE R ECHh
-0.171~0.211),

TEA T, AR ST EICE Mn 5 Fe.Sn, Co
5 Zn B — @ B IE M MR ER 0.524~
0. 635, il FHAth A A4 00 575 5 12t 70 2% 1] 8 AH DG PR 59
A5 R B AT <0. 482, 5P e K, Al 5 T1 &
— 2 [ IE A DG A DG R BCR 0. 542, 11 HoA 15 Y T
3 [R] 1 AH OGP AR X 55, AH OC 7R B0 48 X <0. 484
WA, Ti 5 Sr,Sr 5 U 25 WM IEAH G M C &R
B9 A 0.982 F1 0.743,11 B 5 As . TI &£ —E K
M S (FH G R ECH -0. 549~-0. 587) .

EEM T, AR EICER Cr 5 Ni,Mn 5
Cu.Se,Fe 5 Co.Zn,Co 5 Zn,Cu 5 Se 2 EE1
TEHRH P, A6 BB 0.702~0. 953, V 5 Fe.Co.
Mo, Se 55 Fe.Co & — & [ IE #H G M, AH 56 R B

0.516~0. 670, 117 He i A A 26 F5 f3f 3t o0 2 8] /9 A6 3¢
PERZSS , HH OC R B4 X <0. 469, 15t E W, Cd
5 Pb.As 5 TI 2 AR FE B 19 1E AH G #H OC R0y
S 0. 813 F 0. 658, T H:Ath 15 4 5T 3K (7] 14 45 ¢ 1k
AN A2 55, AH G 2 B4 X (B <0. 457 LA, B 5 Sr,
Sh,Fe 5 U,Mo 5 Cd.Pb ¥ 5 % & 3 /) 1E A1 5 1
(K Z BN 0.709~0. 845) , 1 Ba 5 Tl &£ —E
TS (RO R B -0. 577) .

AR AL THMEITE VE Mn,Cr 5
Ni, Mo 2 4 i 2 () IE A0 CHE A C R BN 0. 746~
0.897. V5 Zn,Cr 5 Co,Mn 5 Zn,Mo 5 Co.Ni
PR —E M IEAHOCHE  AHOC R B 0. 501~0. 688, 11
At N A 06 75 B T 3R T 4 AH DG PR 55 A O R B
Y XP{H<0.475. TSP ITTET ,As 5 Hg 22 —E M IE
A, M2 R B0 0.510,Sb 5 T1 0 & — & 1y
A SEPE A 06 280 -0. 604, T Ho Al 35 44 ot 2 (8] 14
AH PR R 355 , A G R B4 XA <0. 472, BLAR, Li
5 Zn,Ti 5 Sr, ¥y 55 W35 10 15 AH 26 M (F 56 R 4K
40.712~0.969) 1} Li 5 As,B 5 TI & — % )
AH G AH G R B 51 2 -0. 685 F1-0. 651

AN Ta) AT £ BB A7 ] o0 3w A 0 A O AR i B 8K
WY G Y 22 5k - Ti 5 Se 7E 4l EUL R UL  fa R R
5 v AR B AH DG P (AH C R B 0. 969~0. 992) 5 T
PERR (HISE R EHR 0.516) , AL 5 vV 7EWLIA Chil L
BHFIL) v S A A M (R OG R 0. 750~0. 857)
iy T R PR AR CREOC R B 0.296~0. 538)
Sr 5 U TENUIA i rp s AR AR G P O OC R B h
0.743~0.877) = T 0 8 VR B (AH OC R 25050 5k
0.453.0.318).
2.3 A[E AT EERAL T R W A A 25

Rt T AT B AL TR 5L AR
SCXERE A 1 22 T8 20 g 45 B HEAT T PCA 43T, 1R
PC1-PC3 #4 WL 1 = 4E45 73 8 B (L 1) A UL, A TR
A B AR AV A A B 43 AT B I L 0T 2R A A R AE B 8K
o BB 25 5 o 38 R IE A8 e i A% B 1Y 4 B 2
KWK PCIOJr Z 0Tk 31, 11%) th B 5K 8
H I ICZE K V(0.695) Mn(0.801) .Fe(0.622) .Co
(0.807) . Cu(0.523) .Zn(0.575) .Se (0. 672) . Mo
(0.768) .Cd(0.646) Hg(-0.558)., PC2(Jy 2 viiik
22.93%) T H AR KEAEMITTE R AL0. 627) .
Ti(0.566) .V(0.543) .Cr(0.670) .Cu(-0.558) .Se
(-0.538) .Sr(0.514) .Sn(-0. 602) .Ba(0.721),PC1
M PC2 EHELA T V.Mn. Fe.Co % MK 7 %
HILE . PC3(Jr Z TR % 12.33%) i B AT 5K 4%
TG 98 & 9 Li(0.718) . Ti(0.632) .Sr(0.600) ;
PC4(J7 Z 5THk R 6. 62% ) h HLA B KR MA ML ER
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9 Zn(-0.526) ; PC5( 7 2 BTHE SR 5. 70% ) h B AT ¢
KEFEMIICE A Cd(0.607) ., L&A E R E
WLE SRR X A0 5 TR 0 IC A A
SOk (LA AE REBD B KB ICER A Sr(0. 214) \Ti
(0.194) .Ba(0.190) . V(0. 183) , H:¥&k & B(0. 150) .
Li(0.143) .Cr(0. 140) ,Cd(0.137) ,A1(0. 116) . Mo
(0.101), 71 Mn.Co.Fe %% T & 5T #ik 3 /N (45 &5 AL
FE<0. 1) Mo, AR b 75 SR o0 2 A E R 5
FIH 0. 637,115 40 R B ALE RECEATN 0. 174,

v AL
© 4 AL
o fh
o iR
o PR

BT Ok A ] Al Bl A7 9 PCA IR
Figure 1 PCA scatter plot of different Pseudosciaena crocea

edible parts

3 i

Xt BN T K fa B L BRI
Ji A B S Al AL R 24 FloG R T E g R SR
B, H&E % Zn.Fe.Se .Cu.Mn.Sr 5 A\ RO T E T
Fo MR AEEh R V. Mn . Fe . Co.Zn &£ Fp
ANEDFTMEITTR WS /AT 2 MR
AL, X T Al As . Cd.Sb.Pb . TI %5 Y on % , fr
Ko MERR PR S R E TR . &%
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