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An effective immunoaffinity clean-up method for DDT multi-residue analysis

Ji Youn Hong*** Jee Eun Hong, Myung Ja Choi*, Jong-Hyun Kim**, and Song-Ja Park,’

*Bioanalysis & Biotransformation Research Center, Korea Institute of Science & Technology
Sungbuk-gu, Hawologok-dong 39-1, Seoul 136-791, Korea
**Dept. of Chemistry, Seoul Women's University Nowon-gu, Kongnung 2dong 126, Seoul, 139-774, Korea

To increase detection sensitivity for DDT multi-residuegp{p,pDDT, o,p-/p,pDDE, 0,0-/0,pDDD),
immunoaffinity column was introduced for a highly selective clean-up method of sample. The immunoaffinity
matrix was prepared by coupling 1gG fraction of DDT antiserum to cyanogen bromide activated Sepharose 4B.
Three DDT antibody (DDA-1, DDHP-2, DDCP-3) were test for affinity column ligand that obtained by immu-
nizing respective DDT immunogens to rabbits, and IgG was purified using protein A affinity column. A suit-
able eluent and DDCP-3 antibody were selected to elute DDT multi-residues from immunoaffinity column.
The eluent was best with PBS containing 30% methanol, 15% DMSO and 15% acetone. When a sample that
contained ten organic pesticides and DDT multi-residues was applied for the immunoaffity clean-up step, 95%
DDT multi-residues and two pesticides (a-BHC, cis-chlordane) were recovered in eluent leaving off other pes-
ticides in washing step (20% methanol in PBS). Therefore, the immunoaffinity clean-up step using DDCP-3
antibody is highly efficient for selective analysis of DDT multi-residues by GC/MS.

Key words: DDT, polyclonal antibody, immunoaffinity clean-up, GC/MS

1. M £ A B 7ZILE wEld, 197058 v

H|E3le] FjEk=7lolA DDTS] ARgo] FAHAont,

DDT(dichloro diphenyl trichloroethane)= 18743  30:d0] A X7 E EolM A5 glow, I
o] 549 oA} Othmar Zeidlerell ©Jafl € #Hx  #slE DDES DDD7HA| $4 A=tk ol
o] 719 AEAEA, 19393 292 318kaF Paul  DDTE] &A1l ® B8k ofZe)7plMe wate]o}
Mullero] 2J8] sE2] 417 A%l BlES F= 4% 2 97 29 7T Ho| Hojrlal glouz Ay v
a3t BAsY AEAEN st HAYh Paul 83 2€E 335 78 DDT) thA] A=Az} g
Muller= DDT®] sl ubddl 7131 & gl olgk =7] A7k ZEkgol og 918 27epPEAl A
TEE 19489 =@ 9ith. DDTE 74, 232 DDTY AMSEAE 48 fr3 Agoltt® DDTE
ol A 2w Ao 2 HE JRE e BE ZHHE RSk dAle) FeE 3 Aol EaiE
ol 84, RAANA 1530} =, XA = & o] dichlorodiphenyl acetic acid (DDA)Z 71 8% o
WIS 9ol ol B, F7] FollA o V)7 2= = ABCA HESW, AAAA Akslslo] DDE ¥
3le], ZFoNM g & © il DDDE Esjdtt*) DDTe 7 F=AE BA48k=
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2.1. AleF & 717]
Bovine ovalbumin(OVA),
keyhole limpet hemocyanide(KLH)= Pierce Chemi-
cal Co. (Rockford, IL., USA)eNA FY&A7,
CNBr-activated Sepharose 4B+ Pharmacia Biotech
(Wikstroms, Sweden)olX #4342, column chro-
matography -&vl= HPLCHEE ARM&3l3lomn, o&
chemical= Sigma-Aldrich Chemical Co. (St. Louis,
MO., US.A.) % Chem Service Inc. (West Chester,
PA, USA)®] AEFS AHESIATE 2E 4589
Milli-Q water system(Millipore Inc, MA, USA)S
E AAE golrE ARSI

serum albumin(BSA),

W FAIEOm Al 5] DDT wﬂ@o A9t @
Agpe o _514:1%11 GEgow, A FHel YE

2 22-Bis(4d-chlorophenyacetic - acid (DDA), 5,5-Bis
(4-chlorophenyl)-5-hydvoxypentanoic acid (DDHP), 5, 5-
Bis(d-chlorophenyl)-5-chloropentanoic acid (DDCP)t},

2.3. &Hle| A

DDA, DDHPS} DDCPE KLHe| Ao AAFAL
3lo] 1o PHAHL protein AS AREF F2GA 2
< 3l 1gGE w3kt Protein A S2FER 9] A

Table 1. Chemical structures of DDT immunogens

37 -

25D - 2

Z3-8 th&3 722t} protein A Sepharose 4B gels-
0.IM sodium phosphate buffer (pH 8.0)2 AF&-3}]
g sletgrt. A7 ol packingd % 0.1M sodium
phosphate buffer (pH 8.0)7 0.1M citric acid® A3
st & thA] 0.1M sodium phosphate buffer (pH 8.0)
o7 AFsAY F8H 2mLe #Hsle] 01 M sodium
phosphate buffer (pH 8.0)2 2mL #7184 0.45pum
membrane filterE ARSI o3} T protein A ZHo
7F3tal 4°CoAT 2A170E1t Aol WhgAIF T 0.1M
sodium phosphate buffers A3l UV 280 nmell 4]
st A IgG T8 S0

24. HAYEH J20IET TR M=

CNBr-activated Sepharose 4B 0.5gS 1mM HCl
7mLE 713l 1587 rotatorol| A EA38kAz] &
sintered glass funnel*l4 1mM HCI 100 mLE A}
£3le] o33 & coupling ¥E=H (0.5M NaCle &
fral= 0.1 M NaHCO,, pH 8.3) 50mLE ARE-std
A sttt &4 3421 CNBr-activated Sepharose
4B gel ZHE M7 EBI8t protein A= ZAg 7}
7+2] IgG (PAb #1; 4.72mg, PAb #2; 3.59mg,
PAb #3; 4.37m@)= 7}5 & coupling =X A
Lol 2278 HE-S-BE B 40Cel A 12A417F E<F Wkg-E)
Ak, Zhzte] 7ol Gelt IgGel Bl&S 2Alsl 2
2 x4 RkgEinh vk F Hol e 1gGe= 5
mLe] coupling & o g AFE & A280004 =4
stlon, geldl A3 Gl =& AL 23 of
FEo] IgGrt A5 WS SeS & T g
& JoldE gelo] 849282 1M ethanoamine® E
2A7F whgste] B2 glsiglth 0.5 M NaCls: &hrat
£ 0.1M acetate €% (pH 4.0 0.1 M tris-HCl
=H (pH 8)0.2 33] AlF s3It

O

2.5. BMLIMA|Re] MY R HEEFESY MZ

&3] AMEEE SR T 4] FREE 10559
DDT €54 627FE Table 13} 7¥o] AA Tk 65

X
CCI X R Immunogen Antibody
R
DDA H COOH DDA-KLH PAb #1
DDHP OH (CH,),COOH DDHP-KLH PAb #2
DDCP Cl (CH,),COOH DDCP-KLH PAb #3
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Table 2. Recovery of various condition of elution
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Recovery of various condition of elution(%)

Column DDT residue

#1 #2 #3 #4
0,p-DDT 31 30 106 75
$,-DDT 92 31 82 73
o,p'-DDE 13 23 86 95
$,0'-DDE 12 24 80 99
0,p-DDD 20 54 76 92
$,0-DDD 17 57 60 101

#1; 100% Acetone, #2; 50% MeOH, 10% DMSO, 10% Acetone in PBS, #3; 40% MeOH, 10% DMSO, 10%Acetone in
PBS, #4; 30% MeOH, 15% DMSO, 15% Acetone in PBS

Abundance
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Fig. 1. Chromatogram of analytes in clean-up sample

¢ DDT f=Ale] s5=7F 2424 10 pg/mle] =%
Egheh 28 1059 TRl Bt 747t 10
ug/mle] H=% S5t RFGAE vEhdo] o] A
Falo] 4°CelM HAsto] ARgslin

At

2.6. £l DDT
MA

10 pg/mLe] 6%¢] DDT &
gl 3jMste] 1pgml 5% 20% "E-E §9&
AzH. o] B8NS 3mL 3l wle] Az
HHF2EA Y] gar, A4 2*17P H-g §- 6mLe
20% ©|e-2/PBS f9lo= x o] Ao
DDT f=A¢] S3es
DMSO02] 7189} PBSS]
ZAS AR § 1 S5 ES

Djod |54

dETEHS WEE/PBS

s

2.7. DDT Rz 2t 10529 sA4F
Z J=0IETJTlEE HH|

65-¢] DDT =4t 1052 5FE 27 55
7 1 pg/ml7t H=% 0&E WEkE 20% PBS &%

8.50 9.0 9.50 10.0

2o 3 ML PAb #37} A3rE Ao 21, 220
A 2N 7Y %%Alfﬁt} 6 mLe 20% w¥-2/PBS
Sadloz At & A 824 30% HWEE, 15%
DMSO, 15% =& ; 3= PBS $&89)S 4
mL 2 Sﬁ BEANAT Z47e] sigEe] GOMS A=
eI Fg 17 20, 2 34-8-& Table 49 o
Ehﬁi'it}.

24
=

1t

d

i)

wejel

Al E572 (DDA-KLH, DDHP-KLH, DDCF-
KLH)S 27 E] 42 Al F72] d84E& protein A 4
HE ARgalo] IgGE EeElaision 2 Avk= Table 1
3} 7}, B 5 74418004 DDT ¢ 2 EaEsS
GOMSE AMg3le] 7133l 918 g dxe) F4S
A ox- PN EA BRI ey Uj_o_t}_gz} AZnfEauAade
DDTe} 1 ®3llEs 7P 2 W848 Hel PAb #3

zs8c}. DDT9F 2 &
3)ag AL 3 A}
0% He-E, 15% DMSO,
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Table 3. Condition of GC/MS analysis

%

WA - AR - e

Parameters Condition & column
Injection volume 2 uL
Column Ultra-2 (cross-linked 5% phenylmethylsilicon, 25 mx0.2 mm [.D.x0.33 pm film thickness)
Detector MSD
Injection temp. 250°C

Transfer line temp.  280°C

Oven temperature 150°C (0.0min) 10°C/min
Programming 300°C (15.0 min)
Carrier gas (He) 0.8 mL/min

Table 4. Comparison of recovery by immunoaffinity clean-up column for DDT

No. Compound FwW tr(min) Selected ion{m/z) Recovery(%)

1 a-BHC 288 6.73 181 219 183 95.8

2 Propazine 230 6.93 214 229 58 4.6

3 Propyamide 256 7.09 173 175 145 4.4

4 Fonofos 246 7.14 109 246 137 34.5

5 Parathion 291 8.21 291 109 97 26.5

6 Chlorpyrifos 350 8.21 197 97 314 46.0

7 Aldrin 362 8.26 263 293 91 234

8 Heptachlor epoxide 386 8.65 353 355 81 74.0

9 0,p-DDE 316 8.88 246 318 176 98.9

10 Butachlor 311 8.91 176 160 77 27.1

11 cis-Chlordane 406 9.04 373 375 237 96.9

12 p.p'-DDE 316 9.18 246 318 176 93.9

13 0,p-DDD 318 9.28 235 165 237 95.1

14 p.p-DDD 328 9.56 235 165 237 94.6

15 0,p-DDT 352 9.64 235 237 165 98.1

16 pp-DDT 325 9.95 235 237 165 97.3

* Pyrene-d10 212 9.00 212 -
15% oML SH3hs PBS 95-89jolglon, 2)7}e] 1.4 B
%O“Oﬂ gk 3]48-2 Table 29} #t}. 652 DDT

A%} 1059) BORE BAFAUY TN F B AFE 4R DDTS] BAREE F247)7]

Saolol Zholel SRS A28 GOMSE 34 Sleh DT 9419 BI5A82 o3 e A7zl ¢
slof ANSIAT GOMSS) 422l W 2t SjgtEel  Felch DDT fwAlsh 85 4ese 540l 2%
A Table 3 3 Table 49 WehHSITh ©l&  woF 1052 AWl A9FHEYH dAwE Y
DDT %49} sokae] &3t HZgole wosxdasy  slgon, Badszxazde DDT Ao s sokaol

& ARgEl] BE-g AR A3, 689 DDT 24 984 xlolol] wht 3l4go] HERE EAA|5A
9} cis-chlordane¥} o-BHC®| 739~ 95% olde] 348  #4FE #A|AsIZ DDT F=AE a3¥ez #3d
< 19]om, heptachlor epoxides= 74%, YA th2  F AUtk o] AFolrl= DDT9 & vk e A
7E9 FAFHE HL IS HATHTable 4). 3= PAb #3301, Aol F3E DDTE £5A4

ol¢} 7+e Axh= AN EZHE DDTE HEL
2} & o, gE FUFES WIFAEAE AMEEle Al
Ao zn EHAES GCMS ZZrFE T A
noiseE F43lsl] aatdo s vjEe] DDTE A&
T U BT

Ny

PBS €283t} ojdf DDT

TAME A S48 Hojm=rR] %= 8&
30% Here, 15% DMSO3} 15% ow%—% ?ﬂ"r

ER donx tE sRtEs sEew Xﬂﬂf%

Ao ST

AAch. w2pA DDT 3¢ o

AHg
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