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Abstract

Seven brands of commercial apple juice in Korea obtained from local stores were analyzed for patulin. Sep-
Pak silica cartridge purification of the extract by ethyl acetate offered a good separation of patulin from other
components. Patulin was determined by reverse phase liquid chromatography using a J'sphere 4 um ODS-H80
column with an ultraviolet detector set at 274 nm. Patulin concentrations in four samples ranged from 4 to 20
pg/L and the other three samples from 30 to 45 pg/L. The limit of detection was 3 pug/L, and the recovery
was 80~90% at the contamination level of 3.78~125.9 ug/L.
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Patulin B3 3 Ajet
Patulin<- Sigma Chemical Co. (St. Louis, MO, USA)
o A F-9]5to] 10 mgL acetonitrile 10 mLoY| 527 1,000
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ppm patulin ¥ 5808 A £33 31, acetonitrile 2 ]

1%} 100 ppm, 10 ppm TFE-437 37 20°CellA) B

H3}edct. HPLC #4A]A] water-tetrahydrofuran (THF)

(99+1)¢-4 o2 343} 10, 1, 0.1 ppm patulin-§-2Y

& ¥5e] AHESHRT, A4S ol 2} palin £-12]

$EE AOAC ™22 Atsle] wAs T, A%
q& thest ek

pg patulin/mL=(A X MW x 1,000 x CF)/e
1714 A=274 nmoll A 9] %
CR=2.%4 4
MW=patulin®| #-2}2 (154 Da)
e=patulin®] & F33A (14,600)

ZFZ8-v] ethyl acetate2} HPLCH-A] & 7l-8-vl aceto-
nitrile (HPLC grade)2 Tedia Company, Inc. (Fairfield,
OH, USA)el| A, tetrahydrofuran (THF)}2 ©4F SCI-
ENCE (41254 A1)l 4] 7-a15h3ic.

ALZE FA0IM patulin & Y A
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3] 224 vortex stirrer® 18 29} 7}31A) 412 § A
XA F Y For FEEHHE AEHE 20mL
vialell &7}, 20 mL aliquot vial& A# rotary eva-
poratore]] @37 5}ed 45°Cel|A+] 722171 ¥ chloroform
2 mLel| t}A] &3] 2]}, Chloroform 5 mLZ #413}
A]Z] Sep-Pak® Plus Silica Cartridge (Waters Corpora-
tion, Milford, MA, USA)e| &N 2 mLE <% 4 mL/
min® E3}A]7] 37 chloroform, chloroform-ethyl acetate
(8+2) chloroform-ethyl acetate (5+5)& zH2} 1 mL¥ %
&2 3 Ze Hl 3, chloroform-ethyl acetate (2+
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o] FA ARAZH) AR E water-THF (99+1)%
A& 500 uL Hriste] k3] LA F, 0.45 um
filterE2 £3}A17 HPLC 24482 3lsich A8 ¥
EF 509 13] 3444 50 LA FJshsich.
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Fig. 1. High performance liquid chromatogram of ap-
ple juice sample without addition of patulin (---) and
with addition of 50 pg patulin/L (—). The arrow in-
dicates the retention time of patulin. Conditions: column,
Jsphere ODS-H80 (250X4.6 mm ID., 4 um, 80 A);
mobile phase, 1% (v/v) THF solution at 1 mL/min; detec-
tor, 274 nm at 0.001 AUFS.
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Fig. 2. Effect of Sep-Pak silica cartridge purification.

(A) not treated, (B) treated.
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Fig. 3. Chromatogram of apple juice without patulin
(A) and with contamination level of 3 ppb patulin (B).
The arrows indicate the retention time of patulin.

Table 1. Recovery of patulin from spiked apple juice

Sample” Mean SD Recovery
{ppb) (n=3) (%)
125.90 100.79 5.01 80.06
62.95 51.06 2.44 81.11
25.18 21.56 2.87 85.62
3.78 3.42 0.30 90.48

YConcentration in spiked apple juice (ppb).
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L3 8 kA Zb Al ekl 272 FEAS
%715 A A 2] &A% & 4= )} =&k HPLC de-
tector®] FHAI} e =F5 7IHA o T I 5Eo
d8FE 713t o] A= A2 E 5 mL A3




A3} F22] patulin 24 a15

Table 2. Patulin contamination in apple juice from lo-

cal stores
Sample Mean SD Sample Mean SD
(pb)  (@=3) (epb)  (n=3)
A 35.85 295 E 10.65 0.70
B 19.84 0.41 F 41.90 1.03
C 16.36 0.20 G 43.58 3.56
D 4.80 0.02
Su] ¥& 34§ T panlind &3] Y 2] &

Alol| 4] Sep-Pakel] 2]3}F A A #A 712 20 mL vialuol)
A FE2AE A2 go 2y 4] o]5o) w2 patulin®]
+AE 2 4:3)8191 3, 0.001AUFS (absorbance unit full
scale)ol| 4] I=. base lmeO] SFA 3L detectorE AME3Eo 2
A FL Ero 7‘:} & 715314 ). Detector®] 7¢
7F oz e OE-J peakell @8} 4]+= base line
9| noises} FHE 4 gleich

Al AlDp F=A2| patulin &2F

A 35 74.92%) FE 25%9] E£35~4 F Al
FEEAAEF)F A 79.9%, o 19.97%2) é‘—i}x’“]
G AFGFAAE)] 45 b2 AFe w8 =L pa-
tulin 25 Booh zep B AR 7749 A
F 25 vl patuling i3k 9le Ldg4E
o] W9l 4.80~43.58 ppb2 50 pug/L (ppblo]staich
(Table 2).
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ZANE Zhre] Al AR} E2ol] i patulin 299 A
HE B9 50 pgls g AlFe) A ole Aoz
HoarE[o]™ oA goliEl= A ] A 5
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7702 I Al Al 22| Fel] sl patulin £
£5& BA5lglr}. Sep-Pak silica cartridge S ©]-£-3F
ethyl acetate F2-22] A A| 742 HPLC £44] &
e & A -‘ﬂr—iﬁ-ﬂ patulin®] ¥-2] & £o]3}A|
3}oic}. Patulin 73E-2 J'sphere 4 pm ODS-H80 column
2 A}2-3}o] reverse phase HPLCE 274 nmol| A 24
shoich B A 4700 AEL 4-20 ug/l FFEOE,
W x] 370 A& 30~45 ug/L F£2 2 patulinel] £
Axe] elgdh o] 2o A= A== 3
pg/lol™ 3.78~125.9 pg/l 2A5Zo ols] 80-90%
o 3458 H3ch.
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