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Optimization of Pre-treatment Methods for Fluorescence Spectrophotometric Analysis of

Petroleum Hydrocarbons in Marine Organisms
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Abstract: Petroleum hydrocarbon in marine organisms is an important indicator of the marine environmental monitoring and
evaluation mechanism. It is analyzed by fluorescence spectrophotometric method using “ Marine Monitoring Specification Part 6
Analysis of Organisms” ( GB 17378. 6—2007 ). However, due to the complexity of the pre-treatment operation in the standard
method, problems such as poor parallelism and wide range of spiked recoveries were found in the actual sample analysis. As sample
homogeneity, saponification process and extraction practices can affect detection parallelism and precision, different sample
preparation methods ( dry and homogenised samples) were contrasted and filtration or centrifugation was used to remove non-
petroleum hydrocarbon macromolecule interference from the saponification solution. In addition, different saponification temperature
and time were compared to obtain appropriate pre-treatment operation. The accuracy and precision of the method were improved by
comprehensive improvements to the current standard. The analysis of marine organism samples showed that the detection limit of the
method was 0.9 mg/kg, the precision level was 7.02% ~14.4% , and the spiked recovery ranged from 67.4% to 138% with well
reproducibility. This study provides a technical basis for the marine environmental monitoring and evaluation system.
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3~ 5 fE M AEA UG AT 50 IR T RE VIR T A ok
25 bR R, #5477 IRE Z W E , i 0.2 pm
PTFE J¥ R i 8 43 25 A v Bk 2 90, 25 C =l
T A, B E A5 R R bR A e 25 R0 O 1k R
HBR
1.3.5 B E EAERE NI E

ffif 0.2 pwm PTFE J§ B 38 4 5,25 C =il
TR A U G FE AR IR AT B IR AE 3 Rl

FEA IR S SR R4, 23 o) BEAT 6 YCE A2 N
R, Y UE T ik B A 5 SR A X ) SRR AT AR )
B3 mg/ L JEEFE PR 58 W 047 3 1 70 20 A s v
Jot, 9k 53 AT Tk PR HE R
L4 JRE¥H

(GB 17378. 6—2007 ) ¥, %5t 73 5t Ot JEE ik
SE AR AR R 0.2 mg/kg (R HE) o

2 #RE5itie
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BILFARERGE T, 0.45 um JE I8 66 JE IR
0 A5 80 J5 B A ik (R R VS 1 R A3 T, S0 H R T
WeE H 71.6% ~ 140% , + K¢ [0l e R 4 62. 8% ~
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=
8575 i LRSS 4}% (mg - kg™ ") la g 2/ % (mg - kg™') % ARG %
B LY 0 96. 4
FEP 3.0 2 16.7 75.8 ~119 17.8 64.3 ~113 97.6
it g 0.45 pm J& i 66 i 2 17.5 71.6 ~ 140 17.4 62.8 ~125 91.9
0.2 pm PTFE j§ o 16.9 77.0 ~ 105 17.7 72.6 ~ 104 100
0.45 wm fif 3 B 2 15.5 67.0 ~128 15.0 63.6~118 89.5
0.45 pm PTFE & £ 15.9 69.3 ~ 105 16.9 85.7 ~112 92.7

D5 S REFNTRE 1Y 5T B S i 3 it
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AP RSB TR R I BR I3 3. ik 3
APOL YIRS A BR O 0.9 mg/kg, AR E
Kt BR 2 0.8 mg/ kg, % itk 3 5025 FIBRAE b G
HBR (I3 0 g 206 THS) 0 0.7 mg/kg, ¥ L

(GB 17378.6—2007) iy K Hi B (0.2 mg/kg) &,
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e B RE I B I 2 s IR 5 2 R
" Bk w/(mg - kg~") S f o/ (mg - kg™") T w/(mge kg ')
1 20. 354 1.49 37.345 2.05 6.753 0. 60
2 17.345 1.55 33.316 1.79 8. 147 0.74
3 21.273 1.88 41.574 2.31 4.221 0.35
4 16.377 1.20 36.219 1.96 3.354 0.26
5 22.132 1. 80 43. 348 2.38 3.257 0.25
6 25.372 2.00 45.175 2.45 7.150 0. 64
7 19. 465 1.48 38.947 2.12 3. 040 0.23
FREAR 2 (S) /(mg - kg 1) 0.28 0.24 0.22
K B (MDL) /(mg - ke ") 0.9 0.8 0.7
M5E T/ (mg - kg™') 3.6 3.2 2.8
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— Bk,

2.4 EE A0 R

AR EE SRS AR LR 4, R 4
A DL 3 Tl VA R A8 A0 R R T RE A3 BT B
S RE(CV) R T.02% ~14.4% ;K ) 3K 57
BT, CV B At R F 1 B 43 B B K, o] R 2 R
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1A R T 22 S F S 2ok 07 0, 359 50 1 A R 48
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BT A T AR B 0 43 B Nk A RE S R
s

x4 EYVEERBEEENERE(n=6)

w(fifita)/(mg - kg™")

o(FEHEIAF)/(mg - kg™")

o(BRKHIF)/(mg - kg™")

‘o

i SR T SR T SR T

1 12. 8 11.8 21.3 18.7 7.07 10.9

2 9.90 11.5 16.6 23.2 7.65 9.75

3 13.2 10.9 15.8 19.8 9.33 11.7

4 10. 4 12.9 20.4 23.2 8. 04 11.5

5 9.38 13.2 18.0 22.1 10. 2 10.2

6 12.2 13.5 18.8 22.8 8.57 11.0

P/ (mg - kg™ !) 11.3 12.3 18.5 21.6 8. 48 10.8

FRMEMR2Z (S)/(mg + kg~ !) 1.63 1.05 2.13 1.91 1.15 76

HRER(CV) /% 14.4 8. 60 11.5 8. 80 13.5 7.02
IR R FFH0) / (me - L) 3 3 3 3 3 3

ks m %/ % 75.3 108 138 127 67.4 88. 1
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T RALE kR R R 0.9 mg/kg, A 5 RAEL
BT 02% ~ 14. 4% , i b WK K 67, 4% ~
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IR A 2 5 X TV A A v e I S
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