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Abstract: [Objective] To explore the distribution characteristics and accumulation rules of polycyclic
aromatic hydrocarbons (PAHs) in cucurbitacae vegetables, and evaluate the health risks of each cucurbitacae
vegetable to people in different age groups and genders in Nanning. [Method] The samples of Cucumis
sativus, Momordica charantia, Luffa cylindrical and Benincasa hispida var. chieh-qua were collected. For each
type of vegetable, we collected roots of 30 plants, 1 kg stems, 1 kg leaves, 1 kg petioles and 20 fruits. The
vegetables were pretreated by ultrasonic extraction and solid phase extraction. The contents of 16 different
PAHs in different parts of vegetables were detected by high performance liquid chromatography (HPLC).

[Result] Sixteen types of PAHs were all detected in four kinds of cucurbitacae vegetables, the contents of

total PAHs ranged from 88.44 to 1 229.85 pg.kg™'. The order of detected PAHs amounts in cucurbitacae
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vegetables was 5-ring PAHs > 6-ring PAHs > 2-ring PAHs > 4-ring PAHs > 3-ring PAHs. The cancer risk levels

of diverse population groups in Nanning by ingesting fruit from cucurbitacae vegetables were in the range of

1.48x10°° and 7.87x107°. The cancer risk levels caused by ingesting only edible portions were in the range of

2.23x107 and 3.35x10°°. [ Conclusion] Comparing different organs of the same cucurbitacae vegetables, leaves

had the highest PAH contents for all four vegetables, C. sativus pulp had the lowest PAHs content, M. charantia

and L. cylindrical flesh had the lowest PAHs contents, B. hispida var. chieh-qua petious had the lowest PAHs

content. Comparing leaves of different cucurbitacae vegetables, PAHs content was the highest in B. hispida var.

chieh-qua while the lowest in M. charantia. Under the current consumption amount of vegetables, potential

carcinogenic risks exist for Nanning residents by ingesting fruits of cucurbitacae vegetables.
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Table 1 Ingestion amounts of cucurbitacae vegetables for different groups of people gd!
TSN o JLE Child FH/DME Adolescent  AAE N Adult Z4FE N Senior
[E BN BB AL
St etk S ik S et St
Vegetable type Vegebable part
Male Female Male  Female Male  Female Male  Female
R L Fruit 2.19 2.07 3.68 3.22 5.52 5.06 5.29 4.60
Balsam pear A & F#47 Edible portion  1.79 1.70 3.02 264 453 415 434 377
K JL Fruit 1.43 1.35 2.40 2.10 3.60 3.30 3.45 3.00
Chich qua A F#Ar Edible portion 0.97  0.92 1.63 1.43 245 224 2.35 2.04
22K SRSE Fruit 0.95 0.90 1.60 1.40 2.40 2.20 2.30 2.00
Luffa A £ F#47 Edible portion  0.74 1.25 1.25 1.79 1.87 1.72 1.79 1.56
*x2 TRIABNELHNENE
Table 2 Ingestion amounts of Cucumis sativus for different groups of people gd!
R AL JLE Child FH/b 4 Adolescent BAEN Adult Z 4N Senior
Cucumber part B Male %14 Female 1% Male %14 Female 514 Male %4 Female 5% Male %14 Female
5K Fruit 3.99 3.78 6.72 5.88 10.08 9.24 9.66 8.40
RAFIRH Flesh and pulp  3.47 3.29 5.12 2.64 8.77 8.04 8.44 731
LA Flesh 2.63 2.49 4.44 3.88 6.65 6.10 6.38 5.54
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Table 3 PAHs contents in various parts of Cucumis sativus

I w/(ug-kg™)
Benzene PAHs GiKd E - 49 B KA Rl
rings Root Stem Leaf Petious Peel Flesh Pulp
2 Nap 42.61£2.02b 30.63+2.04c  128.74+4.68a  21.19+£2.32d  18.14+£10.47¢ — —
Acy 39.13£0.38b  28.24+5.06c  109.42+11.01a 18.86+0.21d  17.83%£1.01d  1.89+0.30e —
Ace 96.83b+7.23b  72.42+10.28c 218.33+27.48a 47.31£1.76d  40.54+3.15d 14.18+£0.24¢ 12.07+1.76¢
Flu 32.23+13.48b 18.02+17.11c  63.65+1.05a 12.94+2.67¢ 10.56+0.94c  7.56+0.07¢  12.30+0.50c
A1t Total 210.80:24.08b 149.31£22.69bc 520.14+31.55a 100.30+4.07cd ~ 87.07+5.10cd 23.64+3.01d  24.37+2.12d
3 Phe 20.26+£1.56a 13.94+0.45b  13.32+1.77b 8.74x1.17¢ 7.55+1.86c  19.37+3.87 6.05+2.76
Ant — — — — — — —
Fla 32.05+£0.76a 23.08+0.98ab  43.39+8.58a 13.93£1.33b 8.66+£7.51b 13.55+£3.65b  8.01£1.70b
A1t Total 52.31+2.15a  37.02%1.16b  56.71=10.36a 22.67+2.39cd  16.21+9.35d 32.92+7.51bc 14.06+4.39d
4 Pyr 4736+4.66a 31.36+4.56ab 27.35+£15.9ab  13.92+10.24b  3.60+1.67b 40.17+12.24a 27.56+11.89ab
BaA 22.63+4.61ab 23.14+18.56a 12.55+23.8abc  3.54+6.13abc — 6.34+3.07abc  2.88+3.65bc
Chr 2.02+3.49b — 8.79+1.50a — — 3.66+£0.27ab  3.61£1.14ab
&7 Total  72.01+5.41a  54.50+21.17ab 53.48+£12.94ab 17.46+12.24cd  3.60£1.67d  50.17+14.84ab 34.05£14.11bc
5 BbF 8.07+0.19b — 15.23+£0.25a 4.77+£2.09bc 1.51£2.02bc  3.80+0.02bc  2.90+0.14bc
BKF 15.36+5.07b  21.32+10.38b  4.94+1.12b  23.96£17.56b  65.43+31.82a 7.17£2.35b  7.04+£5.01b
BaP — — 166.63+42.37a — — — 0.05+0.04b
DBA 182.67+8.12a 164.41+20.54a 17.90+£7.06b  34.66+£17.68b 22.84+9.08b  0.40+£3.72b  1.13£9.27b
A1t Total 206.10+24.19a 185.73£50.93a 204.70+35.59a  63.39+35.80b  89.78+22.67bc 11.37+2.49¢c  11.12+4.89¢
6 BPE 24.77£5.16a  2.21+1.99b 4.53+£7.84b  11.70+£3.67b  10.94+11.92b 4.80+0.04b  3.39+0.17b
IPY 17.15+1.80e 321.83+15.03b 231.52429.20c 134.50+£14.40d 517.76+71.25a 11.51£0.40e  1.45£1.0%¢
&7 Total  41.92+6.81¢ 324.04£19.11b 236.04+£33.37c 146.23+18.06d 528.69+83.16a 16.31+0.36¢  4.84=1.12¢

1) RATREE AR RN B FH 4T £ 5% 2% (P<0.05, Duncan’s %)

1) Different lowercase letters in the same row indicate significant difference(P<0.05, Duncan’s test)
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Table 4 PAHs contents in various parts of Momordica charantia
SR wi(ugkg")
Benzene PAHs ics = s AR R RA Pl
rings Root Stem Leaf Petious Peel Flesh Pulp
2 Nap 65.90+1.01b  36.56+19.76cd 92.44+1.14a 31.01+£0.81d  13.37+0.44e 13.57+0.20e 45.82+3.25¢
Acy 45.09+4.72b  54.59+2.44a — 29.11+1.81c  11.16x£0.70d 12.38+1.04d —
Ace 131.82+23.98a  79.58+5.23bc — 44.58+£5.28c  73.48+0.52b 68.61+£1.02b 67.39+1.47bc
Flu 22.27+£19.43a 24.73+11.81a — 13.81+1.56ab  11.01+2.19ab 19.614+4.52a 17.31+0.81ab
A1 2645.08+£10.80a 167.43£14.53b  92.44=1.14e 118.52+16.70cd 109.02+2.27de 114.17+3.41¢cd 130.52+5.03¢
Total
3 Phe 15.84+1.39a  16.50+0.85a 1.01+0.47e  7.58+0.74c 3.80+0.68d  4.46+0.12d 10.93+0.58b
Ant — — — — — — —
Fla 26.22+23.13a  36.31+5.59a  15.82+0.47a 16.29+0.94a  21.19+23.77a 39.00+0.31a 20.90+0.24a
a1t 42.06+24.53ab 52.81+14.53a 16.83+£0.80b 23.87+16.69b 24.99+24.22b 43.46+0.19ab 31.83+0.81ab
Total
4 Pyr 16.43+4.87b  18.62+0.99b — 12.90+2.18bc  5.98+0.56bc 12.87+0.52bc 23.19+0.88a
BaA 14.844£9.67b  11.21+9.31b — 7.25¢7.55b  10.30+0.08b  0.96+1.34b  57.04+19.06a
Chr — — 328.73+77.31a — 1.64+£0.08d  4.44+0.22¢  8.29+7.20b
A1t 31.2749.31cd  29.82+5.64cd 328.73+77.31a 20.15+£1.59d  17.92+25.75b 18.26+2.08d 88.51+27.11bc
Total
5 BbF — — — — — 3.47+1.87a —
BKF 109.84+12.35a  80.34+7.58a — 11.03+9.47b 2.86+0.01b  1.38+0.87b
BaP — 53.98+6.60a — — — — —
DBA 78.38+6.67cd 108.43+13.48c 227.15+37.24a 63.4+22.69d 0.26+8.75¢  0.75+0.24e 180.23+£21.23b
41t 188.22+11.47a 242.74+8.69a 227.15+£37.24a 74.43+9.59b 3.1240.01b  5.60+2.60b 180.23+21.23a
Total
6 BPE 0.65+1.10c  21.15+12.03¢c 199.35+1.93b  3.17+5.49c  28.44+1.11c  0.59+0.47c 241.77+43.53a
IPY 110.80£13.10a — 123.32+42.53a 49.56+35.44b 27.96+£2.34bc  2.43+1.46¢c 12.78+18.08bc
A1 111.46£13.78c  21.15£12.03d 322.67+43.86a 52.73+31.96d 56.35+2.66d  3.02+1.00d 254.55+40.48b
Total

1) AT 5485 0 R ) /B 54 k& £ % % % (P<0.05, Duncan’s %)

1) Different lowercase letters in the same row indicate significant difference(P<0.05, Duncan’s test)
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Table 5 PAHs contents in various parts of Benincasa hispida var. chieh-qua

R w/(ug-kg™)
Benzene PAHs R E I -4 R RA Bl
rings Root Stem Leaf Petious Peel Flesh Pulp
2 Nap 11.2249.71ab ~ 9.5549.28ab  15.65+4.38a  3.944+6.85b 7.71£2.57ab  3.91+1.57b  4.12+0.53b
Acy — — — 14.25+24.69a — 8.07+13.97a  8.79+15.23a
Ace 38.55+33.39bc  3.77+6.53¢ 64.87+4.43b  9.25+8.92¢ 10.90+15.59¢ 321.16+£9.95a  44.40+23.00c
Flu — 16.66+15.38bc  38.39+8.69a  38.31+5.91ab — 5.39+4.76c  19.06+25.19abc
&t 49.77£43.11cd 29.99+£15.49cd 118.91£15.77b 62.43+18.07c  18.62+13.11d 338.83+2.71a  76.37+34.81c
Total
3 Phe 10.61£9.20bc  14.04+7.33bc  31.23+3.28a 8.44+7.31cd  19.11£4.98b — —
Ant 22.52+3.90a 2.83+2.60a 3.13+542a  5.84+4.76a 8.15+7.26a 3.41+5.90a —
Fla 63.47+6.91a  30.56+15.68ab 34.07+2.87ab 24.02+£14.81ab 30.87+5.89ab 48.29+4.54ab 12.33+0.30b
Gl 96.60£39.19a  47.43+£6.54b  68.43+11.32ab 38.30+12.13bc  58.13£15.02b  51.69+£7.22b  12.33+0.30c
Total
4  Pyr 51.2940.49ab  9.85+17.07b  65.20+£35.60a 36.19+£12.68ab 23.77+£10.86b  7.63+1.50b 8.71+0.34b
BaA  35.23+1.70a  31.26+0.82a  49.24+9.40ab 23.13+1.11ab  30.45+13.23a  3.22+0.47b  4.26+1.45b
Chr 32.34+1.36a  14.72+£7.90a 17.76+1.69ab 12.41+8.48ab  22.77+4.35a 3.61+0.07b  4.45£3.92b
&1 118.86+031a  55.84+13.75b 132.19446.19a 71.73£20.00b  77.99+16.87b 14.46+1.82c  17.42+3.49¢
Total
5 BbF 30.14+£2.55¢  27.65+10.83c 147.29+28.36b 37.84+1.79dc  43.28+11.92c 45.58+47.8c 931.05£36.01a
BKF 28.84+0.05ab  18.72+4.84abc 38.984+7.80a  15.98+10.61abc 34.26+18.77ab  6.60+2.89c  12.58+8.34bc
BaP 17.18+14.88a 12.35+8.18a 17.33+£1.28a  7.37+12.76a  27.04+10.95a  7.13+4.27a  19.43+14.39a
DBA  41.14+£2.32¢  40.61£9.81c 78.39+£16.98b 18.50+4.09c  103.08+16.55a 15.75+40.67c 19.86+13.68¢
B 117.29£14.76cd 99.35+7.10cd  281.98+39.32b 70.41£29.11cd 207.66+39.46¢c  60.75+34.09d 982.88+33.33a
Total
6 BPE 15.30£1.08b  19.92+3.09b  154.93+40.35a 27.21£17.89b  30.90+£14.67b — 21.57+19.68b
IPY 58.13+4.42¢  135.63+34.15b 473.40+24.00a 58.36+24.38c  79.17+£26.11c  1.53+0.46d 1.58+0.50d
&1t 73.43+£5.49d  155.55+33.34b  628.32+18.61a 85.57+9.17cd  110.08+12.10c  1.53+0.46e  23.14+19.97¢
Total

1) FUT 48 5 09 R RN B 8 & ® £ F 23 (P<0.05, Duncan’s %)

1) Different lowercase letters in the same row indicate significant difference(P<0.05, Duncan’s test)

24 2 &3L PAHs HEE

22 INAS TR R A2, 54k PAHSs (& 70 80
0.77~330.01 pg-kg ™', HH Acy 1E 7 MO AR AL
i, Ace £E It v AR B d ok A th, oAt 14 F
PAHs & H R 8 100%(£ 6). 2 FF. 3 3K, 4 FF,
531 6 3 PAHs & 20N E S &K 16.13%.
13.34%- 15.25%- 28.51% F 26.75%, 5+ 6 ¥ (5 L iy
K 204 R IRZ, 3 3 LA/, HLEsE 16 Fi PAHSs 76

22 AN [R) R AL 1 5 2 B, 49t 20 Al B A >
ZESHR> RS AR SLBI>- S (B 1)
2.5 4 MKERICR L H PAHs RO R XU 144
PN B R, 5 IOM 22 JIUR S ) BaP 433
N 86.61.34.24.294.14 1 67.00 pg-kg ™', ol £ FH#BAL
1) BaP,, 474 5.1616.55. 10.04 1 12.93 pg-kg s
o R P ) BaP,, 4 2.47 ngkg o 3 PR S
PAHs 2480 K& (ILCR) tn# 7 fizn, ILCR /)
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Table 6 PAHs contents in various parts of Luffa cylindrica
RIEY w/(ug-kg")
Benzene PAHs icd E I I A7 R RIA B
rings Root Stem Leaf Petious Peel Flesh Pulp
2 Nap 0.77+1.18b  14.40+14.60a  7.18+4.15ab 10.09+11.61ab 10.42+2.88ab  1.86+0.85ab  2.76+1.28ab
Acy — — — — — — —
Ace  124.23£30.42b 172.12+64.00a — 26.68+5.30c — 29.56+£12.17¢  32.18+1.61c
Flu 12.31+£10.67b  40.01+0.10a  15.56+26.95b 6.72+5.82b 20.16+£2.35ab 13.09+2.01b  20.61£0.69b
&iF 137.31£35.01b 226.59+51.45a  22.01+31.53c 43.49+4.07c 30.58+2.70c  44.51£14.49¢ 53.56+1.85¢
Total
3 Phe 20.16+£2.55d  23.92+2.60c  33.64+1.69a 15.13+1.13e 13.99+£2.05¢  35.58+1.78b  49.48+0.54a
Ant 3.5843.10b 3.89+3.40b  12.09+0.20a  3.44+3.24b 2.95+2.56b  3.05+0.45b 3.15+0.46b
Fla 31.73+4.34c  30.46+4.20c  41.94+1.59b 18.97+1.78d 17.01+£3.24d 36.12+2.31b  62.88+1.94a
#il 55.4743.54d  58.28+5.84d  87.67+3.45b 37.54+5.10e  33.9542.93¢  74.75+0.060c 115.51+3.01a
Total
4 Pyr 39.88+5.64b  40.37+1.40b  54.34+1.50a 35.11+£7.40bcd 15.24+13.31de 23.10+9.49cd  24.05+6.6bc
BaA 36.36+21.18bc 41.20+1.30bc  55.06+1.30a 30.64+10.92bcd 17.11+6.86de 20.43+5.22cde  6.50+0.54¢
Chr 14.97+427b  14.9842.40b  23.06+0.58a  8.90+1.40b 13.89+9.36b  7.25+0.75b 6.87+0.11b
A1 91.21£16.83b  96.56+5.15b  132.47+3.26a 74.65+13.95¢c  46.25£16.35c 50.78+10.74c 57.06+7.11c
Total
5 BbF 14.51+£3.14b  15.80+2.50b 147.11+74.77a 10.27+1.49b 21.60+16.27b  6.02+0.80b 5.44+0.20b
BKF 23.93+2.90bc  42.85+4.30bc 256.64+79.21a 23.92+9.97bc  79.24+3.39b 11.7144.96c  12.06+18.51c
BaP 12.43+1.07b  13.50+£2.40b  23.16+1.94a  6.18+0.32¢c 5.4444.75¢  0.93+0.32d 0.84+0.14d
DBA  17.33£7.21b  32.99+25.30b 134.52+83.90a 37.20+0.86b 30.66+13.15b  1.45+6.64b 1.9242.38b
A1 68.20+£2.68d  105.14+28.94bc 561.43+33.79a 77.57+9.60cd  136.94+13.02b 20.11+0.15¢  20.26+0.78¢
Total
6 BPE 29.98+6.64b  33.22+12.30b 84.974+42.57a 19.03+5.19b 15.49+£7.62b  9.28+2.03b 8.56+0.35b
IPY 34.71+£5.64c  330.01+42.60a 248.36+94.32b 48.70+27.62¢  37.95+7.52¢ 21.614+3.35¢ 6.84+0.09¢
A1t 64.68+12.27b 363.24+35.02a 333.34+76.10a 67.73+12.85b  53.44+5.85b  30.89+5.03b  15.40+0.31b
Total
1) RAAREE QR E B FH . T £5+ 2% (P<0.05, Duncan’s %)
1) Different lowercase letters in the same row indicate significant difference(P<0.05, Duncan’s test)
* 7T ABHERMERIFER PAHs £EBUEXK
Table 7 Lifetime cancer risks from PAHs for people ingesting fruits of cucurbitacae vegetables
B JLE Child /D4 Adolescent AE N Adult Z4E N\ Senior
Vegetable type 5% Male &1 Female 5314 Male % Female %1% Male %4 Female %V Male %14 Female
7% /A Balsam pear 2.18x10°  2.16x10° 1.88x10°  1.74x10°° 1.31x10°  1.40x10°  2.99x10° 3.03x10°
iR Chieh qua 1.22x10°  1.21x107 1.05x10°  9.77x10°  7.31x10°  7.84x10° 1.67x10°  1.69x107°
22 JI\ Luffa 1.85x10°  1.84x10°° 1.60x10°  1.48x10°° LI1x107°  1.19x10°  2.54x10° 2.58x10°

T 107 A 9 AN AEAE B0 U B B KU AT BA
2%, ILCR 7£ 10°~10"* 22 8] M A N AE EAR B0
A6 B 78 E B0 KRS, ILCR KT 107 B A8 K
(B AR o B T AN [A) N RN IR 19K 22
JIERE I Y847 V8 7 250 DA, JHG Hp o TSR S 350 X

W 3¢ e, o SR 2, 22 TR0 R e (o 3 R ] &
FHE A2 H PAHSs 512 H) ILCR @1% 8 FiR, BT
BN BT 3 IS 85 S5 (1 7T & FH A AT A7 75 v
TEBUE AR, f T )LE. HOHE EEANTE 3 F
JRZ R 1 AT & FH AL KUSHELE 107 ALK, A
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*8 ABRAMETRMAMI~ER PAHs ZEBFRNK

Table 8 Lifetime cancer risks from PAHs for people ingesting edible portions of cucurbitacae vegetables

frE i B JL# Child /D4 Adolescent AN Adult Z4E N\ Senior
Vegetable type Bk Male %1t Female 5% Male %14 Female 514 Male Z¢4 Female 514 Male Zcf: Female
7% /A Balsam pear 3.41x107  3.40x107 2.95x107  2.73x10” 2.05x10°  220x10°  4.77x107  4.75x107
5K Chieh qua 2.83x107  2.81x10” 2.44x107  2.27x107 1.70x10°  1.82x10°° 3.90x107  3.94x10”
22K Luffa 1.78x107  2.76x10” 2.41x107  2.23x107 1.67x10°  1.80x10°° 3.67x107  3.88x10”

A7 B0 U o AR R 7 11 B H 8 3T 304
[, X 3 JRAS A & FH #6472 PAHSs 511 ILCR i T
PPAL (R 9), T A R NHE S s TUR SER A7 4
TEAEBUE K, 25 5 I BCE R e R A, A
VA7 AETE AL BUR KU, HoAth 3 S NBEAAEAE KU

i 4 BTSSRSO 20 EB 3 2 R VP 57 5
o1, 4 AR B BOR R S DL A 7D 0L
NS E NS LT R, JLTRIT A4 AT
FAEEOR KA T Lo, SR AT 4 A 450
RERA T Bk

R9 ABERARRAIEM PAHs L4 Bz XK

Table 9 Lifetime cancer risk from PAHs for people ingesting Cucumis sativus

B NER AL JLE Child F /4 Adolescent BN Adult Z 4N\ Senior
Cucumber part B Male 214 Female 53 VE Male % Female 54 Male ¢ Female 54 Male %4 Female
52 Fruit 1.01x10° 9.99x10°  8.68x10° 8.05x10° 6.02x10° 6.47x10° 1.38x10° 1.40x10°

FPIFIEEN Flesh and pulp 5.21x107  5.18x107
A Flesh 2.83x107  2.81x107

4.50x107 4.18x107
2.44x107  2.27x107

4.70x107  4.75x107
3.90x107  3.94x107

3.21x10°  3.35x10°°
1.70x10°  1.82x10°°

3 Wig5%ER

3.1 PAHs 7ENEIRFIAE R 5 MEHEVIER

ZT PR T 3 R KAEY AR RN K 16
Fh PAHSs B J5 & 7 e 7E 82.50~448.60 pg-kg
2 1], FE B B SRR I B BB [R50 47 9 PAHS 1
SR BOE RN 57.20~1 078.80 pg-kg ', AHET
HE) 4 RS BARE 9 R 3625, PAHs B & & T
B DRA TS B SR A i FE L i T AR SRS AE
HR T B, HIREE ) PAHs #E A R T A K. Fl
HEAKFEPIAALL, TRKER RN PAHs B 5 B &K
EIAFH 2.50 fir, Rl = A KIABEA ], $EKED
MK HR IR BUE FRY0 5, T PAHs K2 NAER ML &
Wy, TEK A IR R P AR /DN, JLAE 7K A v oA 3 2 1 38
Hi{% . PAHs N B KSERE T, SEKBE YA 5 & K&
R =, AHRTANZE 5 A TR PAHS, A& AR A 7 &
KT RZEER M 55— R A

FTPILLEE L (38, BRIV APIERE T
BiSEANFEAL PAHs & &1 2 5, 15 8] 5 AR50 A1
A 4t 5, #R 2 A i PAHs & &8s, A
PAHSs 7] LA 75 i i S A FBURLAS RS 2 i A
(it SR 2 7 B8 ik A< FLEE N AR A AR, A T AR
A KT, S A B AR B RAR
KE R, ZIRE T PAHs [3h 25 (4% 5248, i

FAE R RN IS IR A, T AR I B F HAR 8K
=] PAHs™",

AR PAHs & 8EKE, 78 4 PR 2
P TR [F) R (ZE>EAR), BAR ZE R AR AR A
Yk R T AN SRR, B 38 TS AR
FEAAAEZE e, HH T30 779 JTORN 22 IV 25 B i %
B M, HZEBRA R4S T UZTE IR A )
B AR AR BT, T AR RS L 1 TE L 4G, P
DA BE 45 S il 3R RS i) PAHSs, A EFSTER
B MLT5 G 1l A8 A 2 B RSO T a3k N 90 5 8 T
TEARE TR AR AL T B3 S i i K% A
W, R T ANERALA AN PAHS & A K, R
JRS 22 KAl PAHs 7 & RAK, vl K&
i) PAHs & EEAL 2 i, 503# PAHs i@
57 B ZEAE AR AR, AR A B A A PAHS.

KT RELHH PAHs & 8K, 4 PR 25
BT RA. AR, 1 MR LT
XA PG R0 E LR ST R KT RN, 5AWHIT
S5 MIF . Soceanu F5EU 3 At PAHs £ 7 £ H A
RFHE, KINAFER K PAHs =XKW 8 £,
ARG R, FEFRER L HERETH
SRR TR R IR S KR E . T R Elh
1] PAHs & &K1, H §fE L2235 ot 70, A5t
FUXT RIS T i B TR s R 5. BN IR
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TR, S5 TSRS PN 2 2055 I8 (0 20 A RFAE L% f e XS 1At 91

Sl R AE R RIS, BT — R
(1 RE B I, 5 8 A R K A A DA B, e
7 B LA SR, BB PR 0t R R, ORI R
WG & 2wt PAHs EoEfatE, S EEDHIHF
ARKFEH 3 &4 H PAHs S ESEN &&=
2 B BLA R 2 IR A S, I IO 55 28 A 1
PAHs R E5MTFMERESER EEXR. #HN
B RS R, 22 IUR B PAHs & 2 RIRZ, N EE
SRR B GE SE R 20 2R I R, R P AR 2 3%
A IRFIE L 2 7o hh 1, B NAR R B R BUCRES T
(I (R0 o 22 VR BIh PAHs & &K T HAh 5 4
AL, PR 22 S L 3 A AT, 22 JTORE iy
P i B EAHA RPN LA R, BT DA 22 B
PAHs & &/, 3 MR B PAHs & &1
685.65 A1 1 112.14 pg-kg ', (& T A+ PAHs 1
B, A A TIPS O R, R
(22 )K) P i A 0 SR Fl 7 20 298 500~
800 Fiz, HAARLIR | RBIR AL J7 (I [, T A
T RIS A7 PAHSs & 55, HENNE A AT G
ST RAEZL T PAHs HLH UK S B i % B o
R 5B 4 PAHs.
3.2 PAHs EARIREM F ) RFREHE

AR 5o PAHs R R & s 22K, BIR
2, v A . TR BRI B, K. RN
15~30 cm; 22 )Ry =M B0R B Y, K. %88

10~20 cm; 8 JINH 58 BRR O, Kes 563578 7~20 em;

T RSB IRR B B0 B, K T35 4~12 em,
AT 1S IR T & 4 PAHSs [IRE /15 AR
KANBIE LG, A SR B s2ma 5 # J5Z RIK PAHS
) F B R R T R TR, g s
AARIG S5 WAHE . R RIA BRRE, BHA
FELAEE B, Ik 1 s, 0B % A R 22 i i T
A ik R G 286 9B IR T IN BEI M g
A ERETE R, SREE BERUN wN k R B R
WME, KR BRMG, SE% /N, HIa] A,
JRRER R A BB S A8 n 7 k1 5 =
ARl T AR, R e 0 A SRR B KA
PAHs, 5 Howsarn55P i FUAR 14 I8 45 31 (1) 45 18 4H
Ao Rtz Ab, A7 1CIE B 5038 T S B A AR
PAHSs 73 AT R AiE I R B0, P o 2 e o 428 ) ity o
PAHs & & & &I ZF &, KL FFAEY A
L PAHs MR S5 IT B fR B A — 2 s .
RSO S ) PAHS AN SZAE Y AR FEIR (1 5
Wi, PAHs HERACPE R (SFBE—K o0l R AL F IS
SEC R KL TR R MIREDIR (GRS

5 YU FE AR R R e [R5
3.3 iR PAHs BB RS HT

4 Fh )RR 5.6 3R () PAHs & &8 &,
2R, 4.3 A B RS, 24500 TR BLA /N
F M E T KFF R 3R PAHs & & bR E L i
K, SARIK 45 RAMF . Tao LW 5t R B, 2~4 31
) PAHs TEBE AR N & & m, 10 5+ 6 AEFR A
FrEAR. B SECYHE L PAHs TERAE b g SRR
TR A E S ER K, 3 28 PAHs 40 5
PAHs &M E 1 65.90%- 66.20% 1 64.50%:;
4 5 5] 5 PAHs &4 S B 27.60%- 28.20% A
28.30%; 5. 6 N E £ B2 MY 5 PAHs B4 B2
6.50%- 5.60% F1 7.20%, 5 AR 45 RAFEE 7.
JHH 2~4 38 PAHs 0 T E/DNHBRE SR, (EHTH
(1) 3= BAFAE 7 O, 1T 5+ 6 PRI PAHSs K#R LA
FORLASAZLE o TR Fr R MRS HL% 50, 25, 0t
WA TH B A 0 B 5, BT DA A RS E RE B K
SRR AS ) PAHs, Howsam 5558 £ H 3R 11 %5
R T MY A b PAHs W EE, 45 5 2 & 2R
PAHs [ FE LL R DL A s, BB
MR, AN TR AR AL B, R PAHS
FRYETRENY . XEORIE M RFETE
PO R R B, e 7 e L i 22 TN K ) E AR5
S A, FEAY G AR PR FE R SUBURLY) E =i FE PAHSs
RAETIRUTFE, 183 PAHSs i B2 S oy A 2 1)
PG FEAEY SR T, B T R AR AR S ok 2R 8
b, TS PAHSs D& BRIy, B DU R %
REM IS 2 1) 54 6 & PAHs. Urbat £ i 1, A
K4 — 3B 43 (BRI AH PAHSs 7T DL EL B B N
U, TR B SR A R R R, WA £
IR S 3R 7 0 Al s 5 7 5, X 1 AT R R JTCIS AR Ak Ak
R SR B PAHs (R A . FR B B A0
WF 5 RS [R]85 PAHSs 1521, 3 38 PAHs &M
R 30 2] 5 s 2R N34, 5.6 31 PAHSs & MR
BRI SRS B ARG SS . ATFR &I PAHSs 78N
S 7 ASIRALZ 8] (1) 43 A A 0 H A e AL 3 B804 ek
FE . BRI 5 SO AR Y, AR ASE
IR T 9 MrE SR A TR i) PAHSs AR BRRHE, VD
AR A R B SE BAE R A I Y, Gunther 251G
I3 3 5] J& 3k ) S0 M v I8 2 2% A7 AR R ORI
Y B IE 2.5%10% ng-kg !, DR N R
SRR N BP0 5 AR AE S DU AR G
VAR R, 9T RS2 R RN 4 i S AE — LS ) AR
F T 3RAF 50 K 1 B R 3t i A B A 2R AR Y, A
S % A 20 B D A T P R 7 AR AR A I R o T M
TE22 I 7 ANERAL B ARG Y, o B A S5 0 R 7 T
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S 3% PAHSs I 43 # 1) PR A S5 b S
3 b ) PAHSs V5 J451E, 16 Fh ik PAHs HE i
R, 1k 572.06 ng-kg !, T REAE RN E A
FH(11.55 m* mol ") F=ERE—/K 7 BL 54K (3.60) K
L, SESLE R TR R 5, R S W
R A1 T IR N 50 5O T8, BT DL 7R 22 )
3.4 4 MK RLH PAHs BIR R XL ITE
T ILE RREAN REANREZENHT
B S PAHs &3] & 1 B K 5 E 73 5N
7.20x10°° 6.13x107°, 4.44x10° A1 1.19x10°, &
W FEAS R N R SR SE 5 e i KU AE AR . 7
5 BT B A0 A PR A b A Sk 1 B R B
P S A T R I EoE ST T 10,
R, AR B0, T B e KA
SRS, 55 A 50 A 59 M Lot B IAT 5k
TETE SR RS 45 RAFTEZE 5o R Bt o I a7,
AR NI B B8 3 B 90 B R I, AN R 4R8I N BETE
H AT B S B & YA AE T8 AR 1) 200 RS B
FE RS, 5 A 5t 45 R AR E . o R ] & AL
PAHs 7 &AL T 97 N & H#4A7 PAHs &% &, (HEL
T AR B K T 99 I, PR R v IR R L SR R AR
PAHs #1538 PAHs 5 LK, 5.6 2F PAHs X T
BaP M)E % &8 IR, S EGE R A] & AL
PAHs B4 &S EEE, M2 5 5]k 80 X
Koo 4 B rb 22 ICR B0 KRS B 8 /), B 22 Jrh
PAHs T ERMCHABTMARRD. JLE, FE,
LR NS 4 iR SE I A7 A9 A8 B0 WU, (X5
N AT B FH 38 43 0 AN A7 B0 U, BT BASE IR 22
RS H B S5, 785 S 15 IS & 2R
AT, BN A g R, BN R K A HEER

B PAHs B E, @HI R R AR B

AR 4 PTG B 50 A AR A AR I AR B0
DA, PR A FE B8 N 5K HL 5 % N [ ik At A\ )
4~6 £, T ZAEFRE, G R BRI,
H BTN RSG5, BT LA e 7 AN RN B 5
SRS A H I PAHS 80 1 80 KBS VP S, BE 551
o R P IR A A A B0 KRS, £ B MR 8k
S I N AT R I B0 KR AN B . )L R E
KTFH D, X0 B2 H T L S0 ) T X
Uk . JLEAF D E N 5 EUE SR T X
P, B N N 20 B0 KRS KT 554, X
F IR 5 L (A i ) 22 R P B
3.5 g

1) PAHs 7 [ T 5 5 A [R5 A7 1) 5 B A
H9: BN, W > 25> B> RS R > > S

w7 JI I > S BIS AR>S ZE> AR>S R > J A 15, i
> B> B > RS> 22> 40 22, i >
ZESHR> B >R > SR B> SR A

2) PAHs fEAN RN GE S Fr i i) R ARRAE -
R AR R B, 22N B NIR 2, 35 R A
RERIK.

3) R E T PAHs B A5 1, 22 34 4. 54
6 & PAHs 7£ 4 PR RAN R 2H 20 & & 73 7l
BRI 22.25%, 8.61%- 12.14%- 29.74%- 27.26%,
Hr 5,6 ¥ PAHs & &8, 2 MR, 4.3 W &
B,

4) BT AN RN B F ISR A5 5] G ) 4 e
KSHEALE 1.48%10°~7.87x107° JEFE W, (NN A &
FHR 43 51 6 ) i B XU (L 7E 2.23%107~2.60x10°° 7&
W, 75 B AT B ST 9 & N A7 LRI 1E 20 KU B
FEAESUE AR o 3208 5, TR MR B SR
By AU #8 S ILHE R BRA: OE AN>EAEA>L
F>T DA M 4y, JLEME D AR SRS
NN - 5 X YN o DY N S ek € ) PN 5
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