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Risk-benefit assessment of polyunsaturated fatty acid and methyl mercury on neurodevelopmental
effect resulting from consumption of marine fish from coastal areas of Guangdong Province
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Abstract: Objective To survey the fatty acids and methyl mercury ( MeHg) of marine fish from coastal areas of
Guangdong Province and conduct risk-benefit assessment of neurodevelopmental effect, providing scientific basis for dietary
instruction of marine fish from Guangdong Province. Methods The fatty acids and MeHg contents were detected in 20
species of marine fish samples collected from coastal areas of Guangdong Province. A quantitative risk-benefit assessment
model with a measured value of intelligence quotient (1Q) points, proposed by Food and Agriculture Organization/World
Health Organization (FAO/WHO ), was performed to assess the net neurodevelopmental effect. Results The average
content of total lipids for 20 species of marine fish ranged from 0. 73 to 19. 95 g/100 g. The content of ploy unsaturated fatty
acid (PUFA) ranged from 0.18 to 5.82 g/100 g, the n-3 PUFA ranged from 135.69 to 2 232.74 mg/100 g, the
docosahexaenoic acid ( DHA) ranged from 73.61 to 1 334.00 mg/100 g, and eicosapentaenoic acid ( EPA) varied
between 43. 76 and 945. 67 mg/100 g. The MeHg content in all the fish samples did not exceed the GB 2762-2017 China

W 7% B #9:2019-03-14

HEEeTH.-BEREAFEITX (2018YFCI603101) ;" HREEHAMFEESTIH (2018A030313230)
EEBN:FN % ZTFENF MRAHFTAARRLANKEIFESRE  E-mail: huangr@ gdiph.org.cn
BEEEHEF L+ #HIE HRAHFTOARRBLALRNKEFEMH  E-mail: yangxingfen@ 21cn.com



R AR AR

—200—

CHINESE JOURNAL OF FOOD HYGIENE

2019 4E56 31 &% 3 )

National Food Safety Standard in this study. Three types of marine fish consumption were used in modeling. It was

calculated by the mean intake ( 100 g/week ), P97.5 intake ( 830 g/week ) among Guangdong residents and

recommended intake of aquatic products (280 g/week) for the consumption level of marine fish, respectively, and the

corresponding net 1Q point improvements were 0.5-5.7, 3.8-5.6 and 1.3-5.7. Among these fish species, only human

exposure to MeHg via consumption of Muraenesoxcinereus at the extreme consumption level of 830 g/week exceeded the

provisional weekly intake tolerance (PTWI, 1.6 wg/kg BW). Conclusion

According to the recommended intake of

Chinese dietary guidelines, intake of marine fish widespread consumed in coastal areas of Guangdong Province could bring

positive neurodevelopmental effects to newborns or infants, while the consumption rate should be lower for fishes with high

content of MeHg (such as Muraenesoxcinereus) .

Key words: Guangdong; marine fish; fatty acid; MeHg; risk-benefit; assessment
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Table 1  Concentrations of total fatty acids, SFA,MUFA and PUFA in common marine fish from coastal regions in Guangdong
i 44 BT RROE e —
BT g 6% Trachinotusovatus 11 19.95+1.27 6.48+0. 37 6.73+0. 46 5.82+0.50
KE e M Larimichthyscrocea 6 15.78+2.24 7.68+1.15 5.66+1.05 1.79£0. 36
L iy Sparusmacrocephlus 6 14.74£0. 87 4. 80+0.26 5.61x0. 36 3.68+0. 26
AR Pampusargenteus 6 6. 06+0. 95 3.0320. 50 1.74+0.28 1.02+0. 15
iy fE 11 Siganusfuscessens 5 4.82+1.54 2.57+0. 94 1.22£0. 43 0.82£0. 11
Giigiel Trichiuruslepturus 12 3.41+1.19 1.72+0.53 0.94+0. 44 0.62+0. 22
W R 6% Decapterusmaruadsi 12 4.06+2. 45 2.04+1.24 1.08+0.73 0.76+0. 38
K R Paerargyropsedita 12 4.01+2.35 2.01£1.18 1.14+0. 80 0.69+0. 30
Bt Epinephelussp 12 3.91x1.57 1.84+0.73 1.02+0. 50 0. 88+0. 30
AR BE 047 0 Sciaenopsocellatus 6 3.89+0. 12 1.61+0. 06 1.17£0. 04 0.92+0. 09
W15 Sparuslatus 13 3.64x1.57 1. 60+0. 69 1.26£0. 56 0. 64+0.29
15 4 Plotosuslineatus 6 2.93+0. 60 1.41+0.30 0.77+0. 15 0.61+0. 13
i3] Muraenesoxcinereus 5 2.84+0.13 1.35+0.08 0.81+0.05 0. 56+0. 09
i Scomberomorusniphonius 12 1.99+1.94 0.82+0.79 0. 64+0. 66 0.46x0. 41
Z i s S Sauridatumbil 5 1.53+0. 88 0. 67+0. 39 0.32+0. 19 0. 48+0. 26
&4 n Nemipterusvirgatus 11 1.42+0. 85 0. 66+0. 38 0.31+0.20 0.40+0. 24
Z i i Sillagosihama 12 1.37+0. 86 0. 65£0. 40 0.35+0. 28 0.33=0. 17
Je sk £ Harpadonnehereus 5 1.27+0. 24 0.66+0. 13 0.35+0. 07 0.20+0. 03
S R Priacanthusmacracanthus 5 0.74+0.22 0.31+0.09 0.16+0.05 0.24+0. 07
i Soleidae 12 0.73+0. 47 0.39+0.25 0.13+0.09 0. 18+0. 12

F % n-3 PUFA & n-6 PUFA & 4558 0% 2,
JT A K £ n-6 PUFA & 5 (AT & HR) {8 [ 4
31.31~4 283.05 mg/100 g, H {64 DU M iR (AA)
2 (LA) (9 & & B 808 B n-3 PUFA & &
(AT &B) ¥IME Y5 Bl R 135. 69 ~2 232. 74 mg/lOO g,
FEAFE DHA EPA Ml o- W KEZ (ALA) , & & ¥{H

Ay 5K 73,61 ~ 1 334.00 . 43.76 ~ 945. 67 il 2. 66 ~
374.42 mg/100 g, AMF5EH , EPA+DHA & & = 1Y
=R K A0 SRR R AR R BRIE BR 65 (L3R 3) .
20 4 ULV K 4 19 n-6 PUFA  n-3 PUFA ,DHA HI
EPA & 1543 5 SOlg D R & i 52 0B AH O, A0 ¢ R 8055
W14 0. 817 .0. 880 .0. 764 F1 0. 573, P {f#<0. 001,
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R 2 JRAUTHE R LKA EE n-3 PUFA K n-6 PUFA % & (8+5, mg/100 g)

Table 2 Concentrations of main n-3 PUFA and n-6 PUFA in common marine fish from coastal regions in Guangdong

AR S n-3 PUFA DHA EPA & n-6 PUFA AA LA €20:2
U8R 6% 412.27+166. 35 214.10£73.22 153.48+78.44  39.15+20. 87 223.13+134.79 83.75+23.93 109.26+103.38  18.64+8.21
N A 908.23+130. 20 681.29+99.22 188.29+26.49  31.09+7.01 109. 09£16. 53 66.29+9. 15 29.89+5. 68 10.62+1. 85
AR 512.49+187.13 391.08+144.00  100.96+36.10  16.07£5.73 111.04+35. 31 61.10+19. 63 35.47+11. 84 9.43+3.86
LR 451.87+85.16 332.20+66. 50 100.24£18.09  15.42+1.23 108. 84+11.22 60.04+8.20 31.52+2.01 11.84+0.75
7 i 404.83+214. 81 294.08+143.19  103.44+68. 64 6.45+3.31 74.38+41.02 43.40+22. 64 16.97+9. 86 4.68+3.01
i 2232.74£171.52  1334.00+115.02  720.20+51.24  162.60+11.24 1 448.96+92.77 136.40+10.69 1 160.00+73. 82 41.34+2.37
[ 5 512.95£217. 16 300.42£125.74  198.52+128.67 10.53+6. 34 181.06+89. 58 98.49+46. 45 31.12+20. 63 17.98+9. 24
TR 197.81+53. 08 150.20£33.71 43.76x17. 54 3.85+2.23 41.7£13.21 26.48+8. 11 10. 16+3. 57 3.40+1. 65
11 5 £ 1.375.28+301. 45 348.50+75. 34 945.67£168.96  31.90+4.20 418.73£57. 35 202.83+£37.79  107.67+12.06 20.05+3.25
MRBEHLA 1 541.87+206. 91 902.27+133.18  191.55+21.92 374.42+114.70 4 283.05+339.14  71.98+9.64 3 850.00+295.09 272.09+37.09
5 342.72£206. 96 242.12+128. 87 89.34+69. 78 8.51+6.78 56.94+27. 80 33.24+15.84 13.91+8. 68 7.15+4.25
115 522.40£221. 50 333.13£122.82  159.94+108.88  25.56+18. 90 239.56+203.75 79.47+42.51 147.97+154.17  21.42+15.28
15 8% 135.69+93. 04 73.61x41. 10 59.30+56. 69 2.78+2.23 47.00+28. 14 30.19£17.75 7.06+5. 38 6.39+4.81
I fi f 174.28+26.72 119.64+18.97 51.98+7.73 2.66+£1.36 31.31+3.74 21.34+2.57 6.64£1.20 ND

% 1 g i 403.09+353.27 303. 68£263. 69 85.42+78.44  10.68+9.38 62.38+56.23 30.83+24.79 15.67+13.55 4.48+3.19
Gk 490. 68+108. 67 227.83+47. 39 239.17£62.76  16.65+8. 17 123.80+37. 80 74.43+24. 16 24.67+6. 86 18.17+6. 33
2t iz 689. 97+80. 66 356.67+41.86 307.67+£36.86  25.63+2.54 234.94+14. 84 58.17+5.79 144.00+7. 13 7.02+0. 37
ek 592.91+34.48 446.40+35. 40 117.26+50.56  23.84+3.15 228.98+83.03 176.60+79. 64 31.22+3.56 14.58+1. 86
ilzpN Y 242.75+104. 03 128.56+37.93 109. 16+77. 53 5.04+£2.81 94.34+85.33 50.01+28.58 10. 06+6. 29 8.59+5.83
Gl 729.04+256. 26 451.08+129.04  253.28+127.37  22.69+7. 89 150. 48+46. 28 59.36+11. 85 64.98+21.29 9.00+1.61

M ND R KR 5 C20 2+ B AR
2.2 EPA+DHA 5 MeHg J:48 A X #2424 B B9 K
W -3k 25 E Ak

K FAO/WHO $2 H 1 DL 1Q B by fa BRE 2 5 1Y
DRI - 3K 35 o PEAR AR ARY | AR 4l AS [5) A 91 9% A5 =X 1E A
FEA 20 Fofrgg DL v /K Al R 1 1Q Ak o VK £
(R o i T 2010—2012 4R ) R 48 o IE 9 S5 (@
FREIR 0 VR 2 45 T K AR B R O 13,8 g/d
(100 g/J&) ,P97.5 {ik 117.9 g/d (830 g/J&), %
A SR RN 95 R (2016) )11 H K 7
A7 5 (280~ 525 o/ JH) 1 s /A (280 o/ 7)) 1E R
S % W, AR TR 60 kg 7155,

e = Fp i A, 2 A R LR B AR IROVE AR Y
AR EPA+DHA 53k 1Q K (14 3k 25 ## it
T MeHg i j 1Q #5129 WU, W3 3. £ 100 g/ J&]
T30 2 KR B AR R 1Y 1Q RN (5.7) K
T 5. 7F 280 o/ A WU HEFE KN, SR R H K
GO IE 6 65 RS 47 BE IR BEAL A 1 L T A
TR | (5 655X 9 i K AT R 1Y 1Q H RN
(5.1~5.7)¥3 KT 5, 1F 830 g/JH 1y P97.5 W4 %K
LI 16 Bl K o ok 1 1Q AR (5.1 ~
5.6) KT 5,08 GG A R SR 1 1Q B
R A 3.8~5.0,

HR AV K 0 2R B 5 R IR L & R K- 1Y
R - R G R I TR R U HE (2213 iR L
K JLE ) ,2003 4F FAO/WHO £ & i fin il Bk & % K

5145 (JECFA) ¥ MeHg 19 % 5 & J7 it 52 £8% A 12
(PTWI)ZEH 1.6 pg/kg BW'' o i3 3 A 0L, (X fE
830 g/ J& (i o 114 2% 7K - T 4% AU 68 4 5K (1) MeHg

R R T PTWI, $F A # 6 i 117 £0 45 ok 1Y
MeHg 255 & #id 7 PTWI By 50% , i Ho 4y 17 Fhifg
K A0 AE = S A U A R 19 MeHg %252 &
K% F PTWI,

3 itig

AT A [6] ¥ K 1 45 Fh g 05 R 5 Y 1
5 IR, X 5 T A Y 10 2 B R A g 4 R —
B sk T 2011—2013 4F A) R 4 TR [ #
Vo U A VA S R LA K 0 B HE AT
R &5 B, 45 SR = A il 0 K £ 08 I R & T
Bl 0.5~17.1 g/100 g,n-3 PUFA DHA 1 EPA %
EIEEN A 43.1~1452.2 43.1~1223.4 f14.2
~725. 1 mg/100 g, 5AHF T PRAG ) 2348 Wb o
WK ARG R A R A A — B RA
PE YT U K f B T R A S R e Sk £ (2 mg/g) A
i (3.5 mg/g) () EPA+DHA % i 5 AW 58 Hh Al
Tt K A8 1) S5 KT AH 2 T K #4640 (5. 4 mg/g) Al
GUIEBR 6% (2. 6 mg/g) B W AR T A i 5% v W) A ifg 7K £
(B KT, T RE SRS s R A

EPA F1 DHA €9 52 2 B LI 3 & & F1 A0 1)
JIES & T 6 T AR SR W I, 6 LA S TR T A A
PEHIYY  FAO/WHO HE#5 AR 55 1 I 2 39 o iy 1.
W% M B RAMFE 250 mg EPA+DHA 171 % - 42 3 Al
W LB 2 M, B KA 5E 300 mg EPA+DHA , Hop 2 /b
4 200 mg 2 DHA"' | AWF5EH DHA F1 EPA 14
5 B TR & 5 IE AR G R R T 2% 3 B E
TR B ] LI DHA Fi EPA A .
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Table 3 Net neurodevelopmental effect and human exposure to MeHg of the common marine fish from coastal regions

in Guangdong with different consumption levels.

- 338 Fedat (100 g/ J])

P97.5 i %% 1t (830 g/ Jil])

et (280 ¢/JA)

P P
134 Epé:[rf;fg)m “f(i’;zj Q%  MeHg GIARBE 104  MeHg MHREHR 104 MeHg i RHH
BN /(ng/kg BW) ES QA /(ng/kg BW) MR /(ug/kg BW)
L iy 20.5+1.6 57.2+6.9 5.7 0.10 5.1 0.79 5.6 0.27
Kfefn 12.9+2. 4 27.8+5.6 4.9 0.05 5.4 0.38 5.7 0.13
T ¥ 68 5 10.921.2 22.0x11. 4 4.2 0. 04 5.5 0.30 5.7 0.10
AL 8.7+1.3 18.8+2.9 3.3 0.03 5.6 0.26 5.7 0.09
B 7.0£2.5 45.5+7.2 2.6 0.08 5.2 0.63 5.6 0.21
AR BAE 4007 By f1 6.6+0.8 37.1+6. 8 2.5 0. 06 5.3 0.51 5.6 0.17
iy fE 11 5.6+0.3 15.2+3.7 2.1 0.03 5.6 0.21 5.7 0.07
TR R 5.0+2. 1 52.5+9.0 1.8 0.09 5.1 0.73 5.1 0.25
W[ % 4.9£2.1 46.5+27.6 1.8 0.08 5.2 0. 64 5.1 0.22
il 5.4+2.3 61.2+25.8 1.8 0.10 5.0 0.85 5.0 0.29
5 4.7£1.0 42.4+6.3 1.7 0.07 5.3 0.59 4.8 0.20
i 3.9+3.4 20.3+6. 8 1.5 0.03 5.5 0.28 4.1 0.09
21 I i 4.0£2. 1 46.8+5. 8 1.5 0.08 5.2 0. 65 4.1 0.22
1 8 4.3£0.8 139.4+11.8 1.4 0.23 4.0 1.93 4.0 0. 65
g 3.7«1.5 96. 6+34. 1 1.3 0.16 4.6 1.34 3.5 0.45
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