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IMPROVEMENT OF DEA SOLID PHASE EXTRACTION COLUMN METHOD
FOR THE DETERMINATION OF OCHRATOXIN A AND B IN GREEN
AND ROASTED COFFEE AND CEREALS BY HPLC

Osamu KAWAMURA *

Abstract

Previously reported DEA solid phase extraction column method for the determination of ochratoxin A (OTA) and

B(OTB) by Akiyama et al (1997) have some advantages over other methods in low cost, simple, and unnecessary

toxic organic solvent, but low recoveries from green coffee and cereals. For improvement, in Akiyama's method, the
extraction solvent and the HPLC column were changed to acetonitrile: 0.1%H,PO, (90 + 1) and a Capcell Pak C

(MG 4.6 mm i.d. x 250 mm) , respectively. In this improved method, the averaged recoveries from samples spiked
with 1, 2 and 5 ng OTA and OTB/g in green coffee, brown rice, wheat and corn were 100.5 and 88.9%, 95.3 and
83.6%, 90.5 and 89.7%, and 96.7 and 101.2%, respectively. The limit of detection was 0.2 ng of OTA and OTB/g in

green coffee and cereals. The improved DEA method was applied to the determination of OTA and B in roasted cof-

fee. But concomitant matrices in roasted coffee were not adequately clean-upped. The limit of detection was only 2

ng of OTA/g.

Key words : Ochratoxin A, Ochratoxin B, DEA solid phase extraction, Green coffee, Brown rice, Wheat, Roasted

coffee
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Fig.1. The structures of Ochratoxin A and B
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Table 1. Recovery of Ochratoxin A from the Spiked Extract
with Acetonitrile © 1% Phosphoric Acid (99 +1)
from Roasted and Green Coffee and Cereals

Recovery (%)
Means +SD (n=3)

The extract from

Roasted coffee 924£0.7
Green coffee 95.6£2.1
Browm rice 96.6 3.6
Wheat 94.6+0.8
Corn 98.3+3.8

Table 2. Recovery of Ochratoxin A and B from the Spiked
Roasted and Greeen Coffee and Cereals Extracted
with Acetonitrile : 1% Phosphoric Acid (99 +1)

Recovery (%, Means = SD, n=3)

Samples - -
Ochratoxin A Ochratoxin B
Roasted coffee 42.2£56 526+35
Green coffee 10.7+1.9 9.5*1.0
Brown rice 64.6+29 60.7+9.2
Wheat 279£99 16.4*1.6
Corn 62.8£8.0 529+58
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Fig.2. The HPLC chromatograms of the extract from green
coffee spiked ochratoxin A and B (5 ng/g) with aceto-
nitrile : water: 1% phosphoric acid (90+9+ 1) using
the different columns
(A) Capcell pack C8 UG120 (4.6 x 150 mm) , (B)
Capcell pack C18 MG (4.6 x 250 mm)
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Table 3. Recovery of Ochratoxin A and B from Green Coffee, spiked of 5ng/g, Extracted with Various

Solvent.

The extracte solvent

Recovery (%, Means * SD, n=3)

acetonitrile:water:1% phosphoric acid Ochratoxin A Ochratoxin B
9+0+1 10.7£1.9 95%1.0
9%5+4+1 66.9%0.6 65.7%3.5
90+9+1 96.8+3.2 924=4.1
85+14+1 64.0+2.8 41.1+19
80+19+1 33.1+44 43.3+1.3
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IKEEA5% £ 20% TUE, EIREIFET L7z, SKED
15% & 20% D ¥ 1 12 OTA % (& i L DEARE A Hil it % 17 -
724G, DEAS T LA NDOTADFREESRPLT 5 2 &
AR TE-0OT, ZNAEEKTORKTHS &
EzoNlz, TR MYV IKI%Y) YER (90+9+1)
T2 212, BERINETOTA & OTBOME AN HET
HhHIEIIRENT.

EFIELREDI - —S TOAEED S

IR EBROER, WliEHEE L7 b=
ViAK 1% Y (90+9+1) AV EEEIET
OTA L OTBOHENHFETH - 72hs, TDZ & % R
L7202, HEEHREI - —URIEERET - -1
CIRE LA L2 ANTY o — v —G T, HitaEy
Lh=FY K I1% Y CEE (99+0+1) L (90 +
9+1) CTOWUEMZEILEL 7. ZO4EE (Tabled), 7
Lh= R IR 1% VR (99+0+1) RV
A, KEESRE T, OTALOTB IV Fh bt s
9, IR R T390.25 ng/gDOTAD A D3 &
oo =0, TERZRNUNIKIL%Y) CEE (90+9+1)
FHWIGA, BRIRESETIE, OTALOTBIEZNEh
Y391.34 £ 0.34ng/ghR i Sz, T2, EiEERETIE,
OTA L OTBIZZNZINFI54.91 &£ 1.94ng/gh Bttt S 7z,
IR COOTAD M EM A T2 T2 =M

l

ViaK 1% YR (90+9+1) WA, #2065
BESWHEMBETHY, Fa—b—ETOT7EF= Y
ViR 1% R (99+0+1) DEIEDHI10% FEEE
Tho/zZ sl BB LT Do,
5, THRZFYIL K 1% VB (90+9+1) Z#i
WL L THWILUEL, SWENERTOTA L OTB Ol
ENRETH DL Z EAVRENT.

£0-b—-F, KO-t -—-SRUBRY TCORILE

Z 2T, EUTOREYB L 2T 5O B EIEAZ
NZN5ng/gk 3nglgTH s ¥ ZLxEEL T, XK,
N, buEOaY, EBIURKEO-bv—-EOETNE
Nnl, 2& 5nglg (KERIT— b —E Tixl, 2, 5&10ng/g)
DOTA &£ OTBO RN FEER % 1T > 72, Z DR (Table
5), OTALOTBOFEMENE, ZFhZi, ZKTIX89.1
~98.34£85.0~91.8%, /% T89.5~91.1&£87.0~93.8%,
M ET I TIX101.7~88.1486.2~108.7%, H a-—
L — 5 TI396.3~104.6£857~924% CTH V), /NTF 2V F
b 1ppbIMEETHETEOTH LT E DOV ET
Hotl. Tl BYEROAET——-ETOMNEKEIX
02pppbTH o7z, —F, EAa—k—7TIi FETO
70 —=r7 v I 54T 29, 1 ~10 ppbilsic B
TWVFIUIZBWTHOTBO Y — 7 3R T E L h o 72,
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Table 4. Determination of Ochratoxin A and B from the Artificial Contaminated Green Coffee Samples
Extracted with Acetonitrile:Water:1% Phosphoric Acid (99+0+1) or (90+9+1)

The extracte solvent

ng/g (Means + SD, n=3)

acetonitrile:water:1% phosphoric acid Samples* Ochratoxin A Ochratoxin B
9+0+1 low level ND ND
high level 0.25%0.03 ND
90+9+1 low level 1.34+0.14 0.34+0.09
high level 491+0.32 1.09=0.14

*The artificial contaminated green coffee samples were prepared that the ground green coffee inoculated with ochra-
toxin-producing fungus was diluted with non-contaminated ground green coffee. Low level and high level were diluted

50,000 and 10,000 times, respectively.

ND; not detected
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Table 5. Recovery of Ochratoxin A and B from the Spiked Cereals, Green and Roasted Coffee
Recovery (%, Means * SD, n=3)

Samples Added (ng/g) - -
Ochratoxin A Ochratoxin B
Braown rice 1 89.1 +49 918 £64
2 984 =28 85.0 =3.6
5 98.3 *3.2 88.2 =41
Average 95.3 88.3
Wheat 1 91.1 %49 93.8 =28
2 909 =*=1.3 87.0 =17
5 895 £1.0 90.2 £29
Average 90.5 90.3
Corn 1 1004 £74 108.7 £0.8
2 101.7 =21 108.6 =*2.1
5 88.1 =54 86.2 =26
Average 96.7 101.2
Green coffee 1 104.6 £5.7 88.7 *6.4
2 100.1 £0.6 85.7 =28
5 96.8 *3.2 924 =41
Average 100.5 88.9
Average 95.8 92.2
Roasted coffee 1 482 =153 ND
2 83.2 %53 ND
5 85.6 *39 ND
10 955 =31 ND
ND; not detected
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Fig. 3. The typical HPLC chromatograms of the extract from wheat (A), brown rice
(B) and corn (C) spiked ochratoxin A and B (5 ng/g)
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Fig. 4. The typical HPLC chromatogram of the extract from roasted coffee spiked
ochratoxin A and B (5 ng/g)
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