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Technique of removing polycyclic aromatic hydrocarbons from 7rifolium pratense extract

XU Long"’, CHEN Yingzhuang's ZENG Jian-guo"’, LUO Qi
(1. Hunan Engineering Research Center of Chinese Materia Medica Extract Changsha 410331, China;

2 Hunan University of Traditional Chinese M edicine, Changsha 410007, China)

Abstract: Objective To optimize the removal technique for extracting polycyclic aromatic hydrocar-
bons (PAHs) from Trifolium pratense. Methods The influence of various factors, including the size,
solvent, extraction methods, and their effects on the removal efficiency, were investigated Results The
best process for extraction: the ground extract of PA Hs was over 300 meshes by ultra-fine grinding firstly
and then the removal rate of PAHs was above 98. 0% and the total removal of PA Hs was below 10 0 ng/
g by ultrasonic extraction with solvent No 6 Conclusion The removal rate of PAHs in T. pretense ex-
tract by ultra-fine grinding-ultrasonic extraction with solvent No. 6 is much higher The title process is
stable and available
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Waters 2695 , Waters Em-
power » Waters 2475 .
AB135—S ( -
); JAC—300 (
)s (
); JB/ T5520 —91 (
); RE—52A (
); (
); GS12—2 (
); BFM —6A (
)e
PAHs Supelco EPA610
PAHs , . 1 000 mg/ L,
2000 mg/ L, N (h) . (a,

h) N (g7 hyl) 200 mg/ Ly N ~

(@) .. COIEN (@ . (1, 2,
3-ed) 100 mg/ L. N N
. ; . (
62~85 C )
. 20%-
40 %.60%.
2
2 1 PAHs
211
10. 0 g, . 15 Q5%NaOH
. . 5
1 mL , , s
212 Hypersil 0DS2(250 mm X
4 6 mm,5 Pm)( );
30 G 51 :Q 50 mL/ min;
-, ,0~30 min, 70% . 30~50
min, 80 % , 50 ~ 65 min, 90% , 95 min
,95% 5 FLD .
1.
213 :
\ 1000. 100+
10.1 ng/m1L, Q 45 Mm s
50L. ,

, , 2,
1~1000 ng/mL
1 FLD
Table1 Time program of FLD detection wavelength
/min /nm /nm
Q0 00 225 315
19 0 250 360
21 0 260 420
24 0 435 358
27 0 270 380
32 0 286 400

12 (ghd +  123ed
1 (A €:))
Fig 1 Chromatograms of P AHs reference substances (A)
and 7 pratense extract (B)
2
Table 2 Standard curve equations of P AHs

Y=148 269 X+ 2X 106
+ Y=938 728 X+ 204 166

999 9
999 5

0
Q
Y=1350 840 X—2xX 106 0 999 8
Y=1222 169 X— 1X 106 0 999 8
Y=132 714 X—1X 106  Q 999 7
Y=12877 135 X—4X 10° 0 999 8
(0 + & Y=566 125 X—6X 106 0 999 7
(b Y=112 633 X—1X 106 0 999 8§
(k) Y=0685 436 X—4X 106 0 999 8
() Y= 1X 106 X— 7X 106 0 999 7
(a h) Y=12X 106 X— X 107 0 999 7
(g h i) + Y=1246 578 X—4X 10°  Q 999 7
(1, 2, 3ed)
214 : )
’
100 mL , 1 mL,
215 : , 211
, HPLC ,
12 PAHs s 12 PAHs
[ = ( PAHs —
PAHs )/ PAHs

X 100%] .
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. . A 26
. 300 ,
23 . . . 4
5 100 g, 80. PAHs,
120.200 300. 400 s 6.
. 30 ¢ 4
8 10 h Table 4 Effect of different solvents on removal rate
b b 9
s s 3 s PAHs/ (ng * g7 1) %
. PAHs
3 465 0 58 4 87 4
° 465 0 51 8 88 8
3 463 0 62 5 86 5
Table3 Effect of extract diameter on removal rate 465 0 552 88 1
PAH¥ (ng° g D) % 5 4 PAHs
/- /
" ! Table 5 Comparison of four methods to remove PAHs
80 178 465 0 51 8 88 8 PAHY (ng ° g 1y
120 124 465 0 40 3 91 3 /%
200 74 465 0 27 0 94 1
300 48 465 0 16 2 96 5 463 0 13 4 o1 1
400 38 4635 0 15 3 96 7 463 0 21 98 0
465 0 49 99 0
465 0 75 98 3
N N N ’ 6 PAHs
PAHs , Table 6 Comparison of total flavonols contents
, ’ before and after removing PAHs
N PAHs. 3 . /%
/%
,PAHs s
PAHs , 41. 3 40 8 97 8
07 41. 3 40 1 97 2
PAHs . 413 345 96 6
, 300 . 413 32 7 95 4
2 4 PAHs ,
PAHs , PAHs , )
b
y . ; PAHs
~ o ’ b
80 30g , PAHs
’ 8 [} ’ PAH So
]. O h9 ) ) 3 2 7 PAH S
, o Al Al A}
. . y 4, s .
, 4 PAHs . 271
25 PAHs 30¢ , 8 ,
. . . 1 0h, s

PAHs
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Fig 2 Effect of ultrasonic frequency on removal rate
272
30g ) ,
60 kHz ,

7

Table 7 Effect of different solvent amounts on removal rate

PAHs/ (ng g D

/U
( X ) %
5X3 465 0 17 1 96 3
6X3 465 0 12 2 97 3
8X3 465 0 91 98 0
10< 3 465 0 72 98 4
15X3 465 0 63 98 6
273 :
30 o .8 :
60 kHz L. O h, ,
b b
, 8. )
3 ) PAHS s

8
Table 8 Effect of different times of extracting

on removal rate

PAH« (ng°g b

/%
1 465 0 350 92 4
2 465 0 14 6 9 8
3 465 0 91 98 0
4 465 0 70 98 5
274
8 , 60 kHz ,
3 .
28 :
PA Hs HPLC )

. 300

PAHs,

HPLC , PAHs 3.

, PAHs

0 6 12 18 24 30
t/ min
I- B 2 A
l-abiochanin B 2-abiochanin A

3
Fig 3 Chromatograms of samples before and after
removing P AHs by ultrasonic technique
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