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Enantioselective behavior of typical polycyclic musks in soil-wheat systems

XU Hui-lin, CHEN Cui-hong", ZENG Wen-lu, LU Yuan

(Key Laboratory of Pollution Processes and Environmental Criteria, Ministry of Education, College of Environmental Science and Engineer—
ing, Nankai University, Tianjin 300071, China )

Abstract: Galaxolide(HHCB) and tonalide( AHTN ) are common polycyclic chiral synthetic musks. The enantiomers/diastereomers of HHCB
and AHTN were separated by gas chromatography—mass spectrometry( GC-MS) by connecting a HP-5MS column to the outlet of a Cyclosil-B
column. Using an indoor pot—culture experiment, the enantiomeric compositions of racemic HHCB and racemic AHTN were determined as a
reference. The enantiomeric compositions of HHCB and AHTN in the rhizosphere soil and wheat seedlings were also studied. The ER,,, and
ER.
seedlings were 1.32~1.50 and 1.17~1.57, which were significantly higher than the ER of racemic HHCB. The ER of AHTN in the rhizo—

values ( ER =enantiomeric ratio) of HHCB in the rhizosphere soil were 1.13 and 1.09, respectively, and those in the wheat

sphere soil was 1.07, and the ER, of AHTN in wheat seedlings were 1.46~1.58 which were significantly higher than the ER of racemic
AHTN. The results showed that there was little enantioselective degradation of HHCB and AHTN in the rhizosphere soil, but there was con—
siderable enantioselective accumulation in the wheat seedlings, and (4S,7R)-HHCB,(4S,7S)-HHCB, and 3R-AHTN were more prone to
biological absorption in the wheat seedlings.
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Figure 1 The structure of the chiral HHCB and AHTN
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1 #R5FE

1.1 #FRFniK 5

HHCB 4§ JiF 47 99.5% , AHTN 41 i 98%, W [
Sigma A H] . SLH TR S e OE O bl A
ali, FEME(100~200 H ) I /KA ER BH A0 38 R 8 FH iy
PR — SR e B A I VR LA R BR 240 . RERCAE 180 °CTE
b 120, 3% A KNS 5 A2 T IE Ckerh 48 .
TOKBRERENAE 450 CF T4 6 ho il -8k 50 R B
W4, HBEbMEFR AR 1 iR, NEFR T (Triticum
aestivum )W F RO BF2=BE

*® 1 TEOBAELMER
Table 1 Basic physiochemical properties of the soil
HHLE/  CEC/  AHTN/ HHCB/ &K/ W 45550/
%  cmol-kg! mg-kg? mg-kg” %
747 0726 67772  0.058 0.0022 0.014 0.012 8741

H
P mg-kg"! mg kg

1.2 KHE

FRi - SERE b, 76 XUtE P L & AHTN Al HHCB
WIS, PRSI 5) i 22 - 383 1,
FEXS 5 HGE KE L 1, R A T, e 4%
s HHCB F1 AHTN [ 320046 8k 20 mg-kg™, SR ik
T BH i KA —4E 2 F o BE HOAFPR I B /N Fb 7,
FH 10% 0B K K 10 min, FAZEIRK SCE e $iox
J&  TEIRAEZE 48 h, SRS 56 R 245 3 rp, B THE R
K346 (IR, SPX—4001C) 8% 3%, [ AL P4 3
ANEE L FEFEREE R 2542 °C, 12 h JEHE, 12 h RIS, B
HIERRN K. ANEEREFRE 1A ROk, AR 25 it
A3 BIAET, R T 5 FREE , FF I

FESH AR VR T 1S A TR BB A A%, A T Ak 3
D752 B8 Chen S5 FRIUGE fAE 5 FH R QA IO B
U 24 h, FIFH A B G IE CGEIR AT FE I
Hlo 2GR RS 7% % AL (Heidolph , LABORTA4000)
WA 2 1~2 mL, FEFH A 0 A AE UMV AL, BRI
AR (KB R, MTN-28WW ) i 5,
FHIECUBEE 25, Fr . S0t rb BT FH B8 355 4 R B ke
WS Ko, Lo h i B e iy £
HEAT , AR SEBSAE S T5 Y o FE SRR R A AR [l i
%468.91%~93.53%,
1.3 XFBR{E S 4T

HHCB F1 AHTN Xif B < (14 2 4 A 2 240 R
GFEAS A - i Bk X ( Agilent 7890A GC-5975C

MS), FIf HP-5MS(30 mx0.25 mmx0.25 wm)Fi Cy-
closil-B (30 mx0.25 mmx0.25 wm) T4 8E 1 B 19 )7
2085 HHCB F1 AHTN 945 KA, FHEFR R :
80 CI#84 2 min; DL 10 C-min™ A E T} £ 120 °C;
L 2 Comin™ BT E 140 °C; L) 0.3 Comin™ 1Y3E
FFFE 164 C, LA 35 min(EI217HFE] 131 min), &
T HENEE TR 243 F1258, B 16 L %
BARTR, B TURHL RN 70 eV, B TIRIEE A 230
C, R A 270 C, B (A S WE N 2 mL-
min™' ,HHCB £ % B i) H W I 4 (4S, 7S )-HHCB |
(4S,7R) —~HHCB, (4R,7S) -HHCB #I (4R,7R) -
HHCB; AHTN £ X} B {4 () H W JI5 Y &7 3BR—AHTN Al
3S-AHTN, faigEaE 2 PR,

AHTN
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2 500 pg- L BIFRETE Cyclosil-B 1 HP-5MS f& 4+ B2 Bk
FE RS F R IEE
Figure 2 Optimised MRM chromatogram of 500 pg+ L™ standard

from Cyclosil-B column with HP-5MS column
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(4R,7R)-HHCB Ay X} Bk R KR K ER e 38 FH
SPSS B AEX B BEA TR BR AN G, SPWUA L ER, 2
[ ) S 2 25 T (P<0.05)iA T T K6

2 HR5iITR

2.1 HHCB #1 AHTN %R 5 B B XT B EE 2=
TP ER, W] LUAIR KA HAE IR iy %
fEFEACTREE, A 7T 54T ER, R,
SR E T HHCB Al AHTN Bl ARviESh a9 ER, A
FZ R I E 4 R FEH HHCB (R ES: B ER N
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1.016, X5 R AT 4 R —FL, Bester 5T
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PE2E 5 AP ST R ] HHCB 234 5 -3k
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IINFE R S R AR LU 28 5 R HE SN E i 22 S 84
KOARE) ER,ae HR 1.32, 251 ER,,,. (E R 1.41, 1111
ERyn fHN 1.505 /NFEAR ZE RN H ERG, BE 53501 R
1.17 .1.57 Fl 141, AR ZEFTA G BUA Fb R KT+
B, HZEFN 0] LA bR S AR ESMEIE S 2 (84 2

FXS . UL HHCB /N RN & AR T %) A i
BRI, H HHCB fE/Nz Hb b 3500) Bl (A 26 5 1 44
K, HH1(4S,7R)-HHCB Fi1(4S,7S)-HHCB J2&/N& fA
R 2 2 i BB o VIR TR 5T Tk 2 ik
IRAE/INFZAS [RIFRASE PR % AR 6 438 1 A1 A SR AR K
PR, P22 EIEIRAE/INAZ b B30 9 AT e O 55 P K
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Bt VR 2N B AR LIRS L PCBs 4575
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A, AR AR AR A N HHCB 1 %) B (AR A 5 fi
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HEEHARRESR

Gatermann ZFUSTT YR 7K 1A P B B 52 435 SR 3R B
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FEdh
3 /hNE{RK) HHCB BYFTBRE EE 2 ER,
Figure 3 The enantiomeric ratio(ER.) of HHCB

in the wheat seedlings

% 2 /NE{KPK HHCB #1 AHTN B9iR B R 33 i bk & ER,
Table 2 Concentrations of HHCB and AHTN as well as ER, of HHCB and AHTN in the wheat seedlings

e WS /mg kg™ XA L2 (ER,)
215}
HHCB AHTN ERyun ER.. ER wiy
it 0.05+0.00 0.48+0.18 1.13+0.06 1.09+0.01 1.06+0.01
il 1.78+0.31 0.18+0.00 1.32+0.01 1.1720.12 1.53+0.04*
E3 0.99+0.06 0.03+0.03 1.41+0.11% 1.5720.07* 1.46+0.01%
- 0.4120.08 0.25+0.11 1.50+0.25% 1.4120.23* 1.58+0.01%

TE: ¥ TR NLR AR G AN AR TSN e # 2 18] 22 S i 3 o
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it AR ZH U9 ) ER,..., {64 0.88~1.10,ER,;, {H K
0.95~1.00; fita 41 41H Y ER,.. {54 0.10~0.19,ER,;,
{H 0.41~0.54; KRR ER,,.. F1 ER i FIE/N
F 1, X AT R AR 0 4 20 22 52 OB R A5
RETIRIRA ¢, Hos AR B AR — R 5T
23 INER TR AHTN 3Bt B R B ENE
P4 i

+3gEHd AHTN 11 ER.{E R 1.06, #L ZEFIHFRER,
43500 1.53.1.46 F11.58 (F£2). MPrtrPiK ER,
{ELMS 25 F AHTN POARESNEE s, BERTZEARER L
AHTN [xf B Bt R A e J1ARAR, JL-PBA ™,
{H/NZZ RN G ERAEH 5 HME IE &b 2 (B 2 A B 2% 22
5t ULBH AHTN FE/NFE RN KA T 0 A s B A=
Py, Hor 3R-AHTN %555 & AR R FL

BEEZATX AHTN 723G M08 . DIRW DL oK
VA= Wy A e AL OIS HE 4 22 o Martin 2525 P27
JEAETURY) L2 R B AHTN & 2E TAEYR%
fi# . Gatermann 25 o8 SHR K M AT 9T & B0, A 21
AU ER E R 1.65~1.98, filita 249 ER, {H R
1.05~1.29, 8 £4 R I ) ER, {H A 0.87; Franke Z£19f)
BIF 5 U 0 #41 ZH 41 1) ER. {E 1.67~2.00, £ 21
ZURH) ER, (50 1.11~143, 880 (KN ER. {E450.77,
T DL Y Y ER, {5 R 0.91, 3 45 B ¥R 7K f2.%F AHTN
AR A X A B AR, T EAS Rl K A2 A=
Prxt AHTN Fxf Befie B E AR, ST H
HIA SCBFA XA A e/ D , B 28 h Tk
KoKAEEYIIESE , T Rl oo A= 40 S AR
A 0 X A B A R A 5, BT DA S5
B B AE ST Sk ) BH I A= W A R AL LD
AHTN (A 5 KU PN P AR B

3 &g
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(ER.) 73#r45 L3801, HHCB Fl AHTN 7E/NZ AR &
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