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ca chautsi) in China, a total of sixty fish samples were collected to detect heavy metal content in muscles of manda-
rin fish from East China. Those fish were from different farming modes including mono-cultured pattern, mixed-
cultured pattern and wild pattern, and from different cities of Nanchang, Chizhou, Chuzhou, Nanjing, Yangzhou
and Jiande. Atomic Fluorescence Spectrometry (AFS) and Graphite Furnace Atomic Absorption Spectrometry
(GFAAS) were used to detect heavy metals like Cr, Cd, As, Pb and Hg, in an attempt to evaluate food safety and
health risks. The detection rate and the rate of over standard of heavy metals in all samples reached 98.67% , and
11.67% . The over standard rate of Pb (17 samples), Cd (9 samples) and As (9 samples) in all samples were 28.3%,
15% and 15%, respectively. The over standard concentration of Pb, Cd and As were (0.612+0.111), (0.181 +
0.031), and (0.474+0.035) mg-kg™' (wet weight), respectively. 71.43% of the over-standard samples were distribu-
ted in the wild population of mandarin fish. Cr and Hg content were below the national standard (GB 2762-2017).
The distribution of heavy metal contents has consistency (Pb>As>Cr=Cd>Hg) in different regions with different
culture patterns. The contents of heavy metals in wild fish were higher than those of the cultured (P<0.05), but
there was no obvious difference between the mono-cultured fish and mixed-cultured fish (P>0.05). The edible safe-
ty of heavy metals in mandarin fish with maximum exposure was acceptable, based on the model of health risk as-
sessment recommended by United States Environmental Protection Agency (US EPA). However, the content of Pb
and As accounted for 14.42% and 21.54% of provisional tolerable weekly intake (PTWI), respectively. The result
of health risk assessment indicated that the ingestion risk of heavy metals was below the maximal acceptable level
(5x107° a™") recommendation by International Commission on Radiation Protection (ICRP). In summary, the food
safety of wild mandarin fish is lower than that of cultured fish, but the health risk is higher. The results of this stud-
y provide information for the safety assessment and healthy farming of mandarin fish.

Keywords: heavy metal; Siniperca chautsi, risk; East China
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1.1 SEgepbe

SEIGFEAT 2018 4F 9—10 A EREAR#IX 10 4
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HURE S i | G BRLIAL, 3 2R B TR M
F148 (RIRIZ 16 B0 % B -80 C UKARARAT , f5
1.2 LRk
1.2.1 Kok

B IR RS EEER . R I < B
BLFREEL.000 g, R &R R £ B, VB AH €3 - 7 5Ok
FEREIBE TR i D < B ALARAE2.000 g, oK



270 tx #F

PLINN O EARES

FHASER+ = AR+ R (AL L 20 :4 :1.25) {815 7H
i, S A K SR F DO T A TIE N E =
D SE < BEALFRFE0.500 g, SR FH Al 2 + = S R (IR AR L
RO )RR R, A BRI R R R L B L
& B A& BEPLARAE2.000 g, 2% FH Al IR + 2 S R
(ABLEL 20 2 1) W07 1 A, A B8 D7 R g kel 2
ELRHT AL HL K A3 #T 5E 2% GB 5009.17—2014
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R1 ERMBRIFHEMRE

Table 1 Samples of mandarin fish collected from East China
HiL X x5 B MREE /g /g
Region Categories Quantities Weight range/g Average weight/g
HBBH Poyang Lake B4 Wild 6 874 ~4599 26434537
Ft4:#) Shengjin Lake B Wild 6 652 ~375.1 2113£202
FiliBi5) Gaoyou Lake £ Wild 6 1524 ~5379 29254249
T-&i Qiandao Lake BP4E wild 6 1012 ~4375 1887123
T4 & Nanchang I 35 Mono-cultured 6 4321 ~6574 516.7+324
#H Chizhou % E 5% Mono-cultured 6 3903 ~5274 4488+56.5
I Chuzhou I EFE Mono-cultured 6 436.7 ~587.6 5124+348
M Yangzhou I 35 Mono-cultured 6 4493 ~5783 4763+493
#M Yangzhou M IFEEFE Mixed-cultured 6 532.6 ~724.4 643.6+68.1
P4 Nanjing HhIEESE Mixed-cultured 6 6504 ~865.6 7543+358
2 BARKFRESEMRERE
Table 2 Limit standard for heavy metals in fish aquatic products
ROR i 4 TeHL it
Total mercury (Hg) Cadmium (Cd) Chromium (Cr) Inorganic arsenic (As) Lead (Pb)
FRE{H/(mg-kg™")
1.000 0.100 2.000 0.500 0.500

Limit standard/(mg-kg™")

1.2.3 At SR KR AN

g o T 1 R & VPN < DU AT i A2
$ A & (provisional tolerable weekly intake, PTWI)
WA (R 3) ) LUE 4 J& JH e K 8% A i (maximum
weekly intake, MWI) 5§ PTWI 1 43 He i R/ B REG
PRUE, AT 100% BUJE T Al #2329 [, o L s )
B, TR,

A=[(ex Wx1000)/(PTWIXBW)]x100% (1)
A R SR B R AR A 3 HERE T A2 6 1) U AEL(% )5
¢ RSN R 4 JE A (mg - kg ) s WORBRATLIA R H A
(kg - week '), RS LA 0.525 kg - week ' i
PTWI T 43 J& 19 4k % i 32 i (pg - kg™ BW -
week '); BW DU ASREART , L) 60 kg 111,

SCER I SE H PR AR R (US EPAYMERE (T4
AR MR i o 4 R 1 e RS R B E
G B TREEGR A, AR AR AL C LA SR TS (3), ok B
R @I B IR AP 24X (a7,

D=cx WxBW™! @)
R=1-exp(-Dxq)x(70)"" 3)
R=(Dx10"*)/(PADx70) @)

X D H B AT B i (mg kg™ -d7); ¢ A5
(1); Wi H ¥4 A 8% LN 5 5 (kg), LA 0.182 kg -
week 1T B10.026 kg-d™' ; BW [RlZ0(1); R AR IL
R 4 i (P Y fa AR KU (a7 ) 5 ¢ W 4B 4R L5
FE A AR BUE A R B 6.1 mg-kg -d7 K
15 mg-kg ™' -d” FlIf 41 mg-kg™' -d”'; PAD JyoK 4%
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B A EAR VR B 5 i (mg - kg™ -d "), PAD =RfD/ %4
K RID 54 & 47 R R 808 fa 3 25, 4%
14x107° mg-kg™' -d™' 5K 3.0x10™* mg-kg ™' -d™" , AL
B A FHL 10% ) AR 454 LL 70 a 712,

i 2 Tl i 4 T o A A ol ) e P 11 S IS
VEFT, A SRR XU A - Ry =R . + Ry + Ry + Ry + Ry
1.2.4  Hduibp

GET 5 LIS Y A bR ME 25 (x+ SD) B 0%
No F Excel #HATHIIIALFE, R H] SPSS 19 i AF#E1T
AR 2293 M1 (one-way ANOVA), 2422 53 I & (P<
0.05)i} , 1547 Duncan [R5 WA TEEE 5347 .

2 R 5457 (Results and analysis)

¢ AL PR 4 e B O PRI R A R R A
PRFANZR 4 FT7R , 60 M FF G LA P OR 3% 49 e AL
MRANET 5 FhEE 408, JLAE I 300 ¥k, K i 296 Wk, &
K R 98.67% 5 #AR 35 IR, MUBFR R 11.67% , H
o TCHLE RN S 0 B AR 9 4.9 A 17 1y, A3
S REAR B 15% 15% F1 28.33% , 7R AR A
bR, AR JhyE R IR E R W ESE
o R BE AR fE AR AL (3R 5), & Pb>As>Cr=Cd>
Hg #a34 Br & i, R B i i IX, R AR L IX
g A PN 4 o A A KO BT — B, B AR B
B JCHLARS: H v B2 B Sk w3 T Tt % 32 SR Rt B 2
FRUK(P<0.05) , 1t I 3= 7 6 15 3t I B FR 0 2 (R IA
A B 2200
2.1 7R 4%

% 60 AL oK B A T 100% ,96.67% ,

*3 ELEMNEERZE
Table 3  Provisional tolerable weekly intake

of heavy metals

A 52 AR
JTER Ang-kg™ BW-week™) KA
Element Provisional tolerable intake Organization
Ang-kg™ BW-week™)
K Hg 4.00 JECFA
f# Cd 5.83 JECFA
B Cr 2331 ~5831 WHO
TeALAH Inorganic As 15.00 JECFA
B Pb 25.00 JECFA

T :JECFA /R B b i IR K 5 & R 2 5t 2, WHO R it 5 TR
M,

Note: JECFA stands for The Joint FAO/WHO Expert Committee on Food
Additives; WHO stands for World Health Organization.

YIToBhR, FI% BB 2 (A0 3 25 (P>
0.05).
2.2 i

% 60 FEAE i P AR A R 100% , HibR 9 17, o
FEA B 15% , Horf A5 8 % Jhy i A 5% - 3 g 38
R4 1y ,66.67% ) /6 BH 5 B A= 6% (2 17,33.33%).
T-55 W B A= 8% (2 10y, 33.33% )5 TN Tt i 2 3R % (1
$3,16.67%), B A 0K H 7 #(0.096 +0.056) mg - kg™
A3 SR 3 T 5507 (0.066+0.034) mg-kg ™' WIEEFE
%(0.048+0.019) mg-kg™' #¥ 1.55 £i5.2.00 £i5, 22 % .
F(P0.05),
2.3 JCHLm

5% 60 AL & Hh I HLEAS 3R 100% , AR 9
0y, AR B 15% o Hirb A 8 0y B A 5 - i S
59 Y A= % (4 1y, 66.67%) ., T & W BF A= 6% (2 1y,
3333%) T MEFA Q2 15 ,33.33%); B GU ML
FEWR(1 A7, 16.67%)., B A B AN 7 2 (0.425 +£0.140)
mg-kg ™ SN E FE05(0.308+£0.098) mg-kg™' [ 1.38
¥, 25 5 1 3 (P<0.05),
2.4

% 60 FEAE & TR HE 2R 96.67% , B bR 17 47,
HIREA B 28.3%  BFAESRAE O 1, o7 B AR SRR A
W 37.5% , FREBAE AR 8 iy, HIRFFEA R
333% , BREE S s 3 IR0 A0, HoA R R S A
b o BBAREEST N < = MR T AR 88 (3 10,50% ) . T 5
WA 8% (3 107, 50% ) 0 BHIBHF A= 65 (1 15,16.7%)
Th4x 1 B LR 65 (2 10, 33.33%) I N E TR (3 1y,
50%) M FFRKQ 03 ,33.33% ) P sl E TR Y,
16.67% ) M EFZH 1 17 ,16.67% ) i == F= 0% (1
$3,16.67%), BFA 0K #(0.463+0.176) mg - kg™
5 T R 5 1 (0.362+0 209) mg-kg ™! I
FERAL A 5H0.43020.115) mg-kg ™' Z 0] 22 558 i 3
(P>0.05),
2.5 BHZEETN

P AR oK BN MWI/PTWI H(2.90% 3.13%
F11583% )5 N T-FRFH%(2.33% .3.10% Fl 13.47%)
AR (GR 6), BFAEURER  JCHLE MWI/PTWI {H
(15.01% 24.81% )% N T F=FEM%(9.01% .19.36% )1,
SR E R 5 Bl 4 )8 MWI/PTWI (HE RN 1.01%
~30.10% , BRI 100% , 72 B 145 2R b X 65 L
PR A HL 2 8 () B AN e PR, BT
BERRITCE ST, AR ) B R A AR A v, B
MWI/PTWI {84351 4 21.54% F1 14.42% .
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Table 4 The contents of five heavy metals in muscle of mandarin fish
K H e LEAIES LIS
i1 X %51 B Amg-kg™") % 1%
Region Categories n Detectable concentration Detection ratio  Over-limit ratio
/(mg-kg™") % 1%
7K Hg
FBBHIA Poyang Lake A= wild 6 0.012+0.003 100 0
Jt4x 1 Shengjin Lake A Wild 6 0.014+0.002 100 0
=Mk Gaoyou Lake WA wild 6 0.009+0.005 100 0
T-5) Qiandao Lake Hf4 Wild 6 0.018:£0.006 100 0
B & Nanchang 34 E 3% Mono-cultured 6 0.008+0.003 100 0
4 Chizhou 34 E 3% Mono-cultured 6 0.012+0.006 100 0
M Chuzhou 3 E 3% Mono-cultured 6 0.013+0.006 100 0
# M Yangzhou b IE FF Mono-cultured 6 0.011+0.001 100 0
# M Yangzhou JBIEESFF Mixed-cultured 6 0.010+0.009 100 0
B4 5% Nanjing JBIEEFF Mixed-cultured 6 0.010+0.005 100 0
s e i
s K51 o (meke) "o v
Region Categorics n Detectable concentration Detection ratio  Over-limit ratio
/(mg-kg™") % 1%
% cd
FBEHM Poyang Lake ¥4k wild 6 0.092:+0.048 100 333
F+4:1] Shengjin Lake P Wild 6 0.069+0.021 100 0
=l Gaoyou Lake P4 Wild 6 0.138+0.077 100 66.67
T 1% Qiandao Lake ¥ 4E wild 6 0.101£0.082 100 333
4 & Nanchang b FF Mono-cultured 6 0.050+0.017 100 0
4 Chizhou I3 E 3% Mono-cultured 6 0.095+0.050 100 167
1M Chuzhou 3% £ 37 Mono-cultured 6 0.054+0.027 100 0
# M Yangzhou b IE FF Mono-cultured 6 0.065+0.021 100 0
#M Yangzhou HiYEEFE Mixed-cultured 6 0.050+0.021 100 0
P4 5% Nanjing JBIEESF Mixed-cultured 6 0.046+0.020 100 0
Hothez Kt R
i #5 o meke ) "o v
Region Categorics n Detectable concentration Detection ratio  Over-limit ratio
/(mg-kg™") % 1%
B Cr
FBBH# Poyang Lake ¥4k wild 6 0.114£0.053 100 0
F+4: 1] Shengjin Lake P4 Wild 6 0.078+0.031 100 0
=5 HRIH Gaoyou Lake $7 4 wild 6 0.120+0.078 100 0
T Qiandao Lake ¥ 1E wild 6 0.164£0.053 100 0
5 Nanchang 3% F# Mono-cultured 6 0.070+0.042 100 0
#4H Chizhou i 3E F F# Mono-cultured 6 0.067+0.096 66.7 0
#EJH Chuzhou It 3 3% Mono-cultured 6 0.179+0.125 100 0
M Yangzhou 3% FF Mono-cultured 6 0.154+0.077 100 0
#M Yangzhou ML FE Mixed-cultured 6 0.132£0.057 100 0
&5t Nanjing HiYEEFE Mixed-cultured 6 0.107+0.046 100 0
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A e Kz i % HEbRR
Ha X Sl ok Amg-kg™) 1% 1%
Region Categories n Detectable concentration Detection ratio  Over-limit ratio
/(mg-kg™") 1% /%
JEHLEf Inorganic As
FBPHMI Poyang Lake B Wild 6 0286+0.015 100 0
J+4:i] Shengjin Lake ¥4k wild 6 0456+0.021 100 333
MR Gaoyou Lake ¥4 wild 6 0.516x0.029 100 66.7
T 5] Qiandao Lake B4 wild 6 0443+0.027 100 333
F9 5 Nanchang 3 3% Mono-cultured 6 0.187+0.015 100 0
4N Chizhou Y% 32 5% Mono-cultured 6 0.333+0.012 100 0
I Chuzhou 3 £ 3% Mono-cultured 6 0.373+0.012 100 0
#M Yangzhou 3 £ F% Mono-cultured 6 0.340+0.016 100 0
# M Yangzhou MIEEFE Mixed-cultured 6 0354+0.017 100 0
B4 5% Nanjing JIEEFF Mixed-cultured 6 0.404+0.023 100 16.7
Heh IR IE IE b
s F50) o (meke) "o v
Region Categorics n Detectable concentration Detection ratio  Over-limit ratio
/(mg-kg™") % 1%
4t Pb
HBBH M Poyang Lake P4 Wild 6 0.390+0.110 100 16.7
T4 Shengjin Lake A wild 6 0.519+0239 100 333
MBI Gaoyou Lake P4 Wild 6 0.450+0.169 100 50.0
T 5 Qiandao Lake PFA: Wild 6 0470+0.154 100 50.0
BB Nanchang % E % Mono-cultured 6 0247+0.111 100 0
M Chizhou 3 3% Mono-cultured 6 0.294+0.107 66.7 16.7
M Chuzhou Y% 32 5% Mono-cultured 6 0.496+0.100 100 16.7
# M Yangzhou b IE = FF Mono-cultured 6 0413+0.177 100 333
%M Yangzhou HiEEFE Mixed-cultured 6 0455+0.112 100 50.0
P9 5% Nanjing JBIEESF Mixed-cultured 6 0.404+0.122 100 16.7

x5 ARAFEEXFIATFESESE

Table 5 The heavy metal contents of mandarin fish muscle in different culture patterns
(mg-kg™")
FrBH A xR L % TeHLA il
Culture pattern Hg Cd Cr Inorganic As Pb
% Mono-cultured 0.010+0.053 0.066+0.034° 0.132+0.058 0.308+0.098" 0.362+0.209
4537 Mixed-cultured 0.010+0.072 0.048+0.019° 0.120+0.051 0.379+0.101% 0430+0.115
P71 Wild pattern 0.013+0.051 0.096+0.056" 0.139+0.061 0425+0.140° 0463+0.176

T < [A]—FA [R1 38 30 R RR 28 54 35 (P<0.05)

Note: Different letters in the same column showing significant difference (P<0.05).

2.6 filFEXUESPEAL

4z R P 5 B 1 2% B 23 (ICRP)HE 7 B e K ]
PZ (R 5.0x107° a™' A HERUE, 5K A5 ik
AR AL T 107" ~ 107 $i g, 8% mib T 107 %L
WHERT), A R P E S R Bom | AR BUE AR B
XU (B F4 A i 2k ICRP i 7E 1 e K T 452 32 K, &

WA 2 b DX AR LA 28 £ AR AR S S804 ft R A1 3 41 KL
A T ol sz i 2 N, (Bl TR A 8% Ry H N
1.198x107 a™', 5 ICRP =47 i e K A] 4552 7K F-(5.0
X107 a™" )b T [a]—Hci 4%, 150 I B A 0 T DXURS: v
FbIE T FR0%(6.031x 107 a™") I = F7 65 (6.694 x
10°a™),
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3 iFif( Discussion)

AWFGE R AR T X B A0 Tth 3 = R A
T IEEE SRR LR S R DN 3] 5R.(0.011£0.059) mg
kg™ 45(0.070+0.036) mg-kg™' #%(0.130+0.057) mg
kg™ JCHLAHI(0.371 +£0.113) mg - kg™ F4%(0.418 +
0.167) mg kg™, FE—EFEEE [ S B A8 2 3t X A L
A B 4 i 1 AR

AR MERNEENES B SHEEAN
Al MR K Z 22 S M AAfE I B 22 72 B IR &
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Rk R E RS, AR EN, REkfA

FXTE R EERERTREEME R M
ERTh BZ RN E R T RN 414
B A AR VAP E SRS R,
IR SE AR AAERC S 6 8 R N Ol A
SR P A R AR R e S T AR A
B, 00 i B A ) B DR AR R B =, AR R
18 AR TR S K RS, Sy i
BYPRER ™ TN TSR A 65 (it 9 = 5% 5 b i
BFRE RN TR, FRI8 A AR X B, fr ) ik
AR B RS, Hoh TSR R A AR
T 32 IR0 Mt I SR L Y 4 e ) S ]
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F6 MUMWLPTWIHITMERMKEHESERATE M
Table 6 Safety evaluation on heavy metal of mandarin fish in East China with ratio of MWI to PTWI
X 25 K% 1% /% TCAILTH/% 151%
Region Categories Hg/% Cd/% Cr/% Inorganic As/% Pb/%
FBEHI Poyang Lake B4 wild 263 13.81 1.71 ~428 16.68 13.65
Jt4:1% Shengjin Lake B A= wild 3.06 1036 117 ~293 26.60 18.17
fRiliBi5) Gaoyou Lake 54 Wild 197 2071 1.80 ~4.50 30.10 15.75
T 5] Qiandao Lake 711 Wild 394 15.16 246 ~6.16 25.84 15.75
4 £ Nanchang W3 3= 5% Mono-cultured 175 750 1.05~2.63 1091 8.65
i Chizhou M3 32 7% Mono-cultured 263 1426 101 ~2.52 1943 1029
M Chuzhou #i 3% 32 3% Mono-cultured 284 8.10 269 ~6.72 21.76 17.36
# M Yangzhou Y% FFF Mono-cultured 241 9.76 231~578 19.83 14 46
#M Yangzhou HhIHEEFE Mixed-cultured 2.19 6.90 198 ~4.95 20.65 1593
5% Nanjing HYEE SR Mixed-cultured 2.19 7.50 161 ~402 2357 14.14
- Average 256 1141 178 ~445 2154 1442

1 PTWI A JE Al i 32 3 A, MWL N Bl KIEA R,

Note: PTWI stands for provisional tolerable weekly intake; MWI stands for maximum weekly intake.

x7 RAEEWRRIF(US EPA) REFENERIBRFHES B RERRKE
Table 7 Health risk assessment of heavy metals in mandarin fish in East China by United States Environmental
Protection Agency (US EPA) model

X 25 K/a! ffi/a~! Hifa! Hi/a™! TeHLA/aT AR {E /!

Region Categories Hg/a™ Cd/a™ Cr/a™ Pb/a™! Inorganic As/a™' Summation/a™!
FBPHI Poyang Lake WAL Wild 2476x107°  3348x1077  3486x107° 5986x107° 1.869%107° 1.168x107°
J+4:15) Shengjin Lake BFA: Wild 2476x107°  7717x107%  3656x107°  2612x107° 4.874x107° 1.122x107°
{RilIE) Gaoyou Lake A Wild 3921x10™°  6459x10™°  5204x107°  5.197x107° 2682x107° 1297%x107°
T- 5 Qiandao Lake Pk wild 3714x107°  1.700x1077  3425x107°  3.801x107° 4.659%107 1206x107°
R & Nanchang % EFF Mono-cultured  2270x107°  7676x107°  1907x1077  1.901x107° 1.818x107° 3.989x107¢
M Chizhou HhIEEFE Mono-cultured  1444x107°  6.686x107°  3571x1077  3573x107° 2652x107° 6.521x107°
M Chuzhou % EFE Mono-cultured  4240x107°  1.050x1077  2.022x107°  2.020x107° 3.058x107¢ 7209%107¢
#M Yangzhou % EFE Mono-cultured  2270x107°  1.098x1077  1.902x107°  1.901x107° 2492x107° 6.405x107°
M Yangzhou HIEETFE Mixed-cultured  8254x107'°  1.001x1077  1741x1077  1743x10°°  4.146x107°  6.063x107°

g 5 Nanjing HYEEFE Mixed-cultured  1.032x107°  1.114x1077  2454x107°  2.448x107° 2311x107¢ 7325%107¢
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RELAAAF ARIR M DR UL PN B2 5 e BUAR 55 XURS: 3B 275

5 R, [l — KR b i 4 R T 45 5 o0 A TR
TERETEY /DB AT AR KA b i i
S Y KoK AR R E 4 I 1 SRV E R B 4R T
RIS ) AFESEERFRLEDENE AR
[l A 2 ) SE AR A, A iR P R B R SR
WA YR S R R ER, AR
g5 TP & B v I B A AL PR 4 B 1 (0.031 ~
0202 mg-kg ") -5 7 o b X il FH 7K 44247 (0100 ~
0320 mg-kg™" )& A A SCPER S B0 BH A% AL 1A B
1#(0.03 ~0.24 mg-kg™" )5 BB B ULIR K £ (B T
0 55 i T AR T S W8 UL A B 4 (0.030 ~
0.123 mg-kg )5 T &l A AR i £:(0.001 ~
0.008 mg-kg " )VA AHICAETT bR T4 1 65 L
S (0.067 ~0.128 .0.045 ~0.127 mg-kg ) 5K
VLA B Teib B 22 DB | nt BRI VL BK 4
f1(0.002 ~0.008 mg-kg ™)1 B A A e

ARSI BRALA A e S M E SR TP,
R B HIE SRR A1, F A B AR 5 R A R A AR AR
HHAAE SRR B A o AT, X S AT FE K AR IR
e CEYARTR IR Y B E 25 by W ST e, A
WFFE R B AR S h e BB S 20 BRIEFEK
5 WA B By Y K R 18R JF
RAZE AT YHES ) BRI SRR AT
FE R e SR I8 T /K AR R B 0 4R

ARG 45 R R, AR AR M X AR AR S 5 A
FELR MR A 05 T 4w s T IR A R
R, x5 H filh % & 0 0F 5% 45 R R A —
Flros AR ST Wl DX R B A Ak
JHRE XU 41 40h F 1T 2 32 7K OF-  WF G0 485 SR 5 Ho A2 2 1
ARS8 0 e P et S IR EE R
R R (2016 Ji)) M 47 1 N T R 0 2 i
0280 ~0.525 kg, izl s —4 A2 DR K
$AT(0.525 k)it B Al 1, HAT, 48 7R Hh X 65 68 %
IR B [ AR AE B £ 2K T A 2R b DX R SEBR A
T 2RI LY B AR T 0.525 kg, 06 T{aHE KU 1T
Hr, Z SRR il 2 0.182 kg™ Ch B %
SVES AN 035 %), HE 7R i X5 B XURS: v
Fil5 ICRP #E42 0  K Al 3 32 H AL T [R]— K7
ft R XU B AR AILAE 100, D% B AT 4331 >4 30.91
33.58 Fl134.17, BFPAEBRAEA R G BAEA R 40% ,
fat R XU BT R o 53.25 (8% 16.27 % 18.95 il
17.32), NTFRFESRFEA & 5 60% , fat 5z KU B ik
9 46.75(5% 14.64 At 14.63 FIff 16.84), X, &

Rl DXL PA) B <5 T o A A ) et DXL = R U T
B BT AY A P AR R A XU =

BIFEEB M AL R969—), ¥, 8+ #ig, T2 EF
o) AR E SRR RS R AEE A,
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