a0k HE3W AR AR XK ZZER (B AB2EMO Vol. 40 No. 3
2012 4 3 H Journal of Northwest A&.F University(Nat. Sci. Ed.) Mar. 2012

DOI;CNKI;61-1390/S. 20120223. 1728. 034 ) £ L i B ) 2012-02-23 1728
[ 2% 14 B b o1k s http: //www. enki. net/kems/detail/61. 1390. S. 20120223. 1728. 034. html

HHEBESRTERRIET AN LS RIE
A T KA

(PHIERMBHE K a A FHA S TR2EBE b A 45 2 e . BRVY Bk 712100)
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Methods for quick screening out ochratoxin-producing isolates

JIANG Chun-mei*,SHI Jun-ling*,LIU Yan-lin"

(a College of Food Science and Engineering ,b College of Enology s Northwest A& F University ,Yangling »Shaanxi 712100,China)

Abstract: [Objective] This paper aimed at screening out a method that can quickly identify the ochra-
toxin-producing ability of the isolates and set foundation for ochratoxin detection and prevention. [Method]
Three different methods of UV fluorescence, high performance liquid chromatography (HPLC) and colloi-
dal gold immunoassay strip were used to screen out ochratoxin (OTA)-producer from 189 strains isolated
from grape. In the UV fluorescence method,isolates belonging to Aspergillus section Nigri were cultivated
in cococut cream medium (CCA) and other fungi in Czapek medium (CA), respectively. The strains that
produce fluorescent colour were supposed to be OTA-producer. HPLC and OTA colloidal gold test strip
were also used to test OTA production in the culture at the same time. [Result] According to the HPLC
results,the UV fluorescence method yielded high false-positive rate but no false-negative rate. The colloidal
gold test strip method yielded false-negative rate of 47. 4% and false-positive rate of 0. [Conclusion] UV
fluorescence method could be used for primary screening for excluding most non-OTA-producing strains
and thus significantly reduce the HPLC labour intensity and testing cost. Combination of the UV fluores-
cence method and HPLC is a rapid and accurate method to screen out OT A-producing strains. Combination

of the UV fluorescence and the colloidal gold test strip methods could be a good method to screen out the
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strains that have high OTA-producing ability. Compared with HPLC method, this would be more conven-

ient,cost lower and have lower contamination for environment and human.

Key words: Ochratoxin Ajultraviolet fluorescence; OTA colloidal gold test strip; OTA-producing strain

screening

% il 25 # % (Ochratoxin) J2 il 55 14 J& F1 ¥ 55 14
Ja ) i B o 7 A B R G AR 7 X R AR S G
- MMM ERA TR P DUk
M8 5 2 A(Ochratoxin A,OTA) W31 &) 2 1
ok X NZEFISIEY S E R K, OTA AMUA &#
FEREVE B BE RN R L O B AT SO B0 AR A
B e Bl B E SR (TARC) 28 iy A
AREMECEY . PrERENTE R AR KRR, RS
A= OTA MARASKE., TH5¥EZMN T
JEE TR TG Gl oK T R R R T R
il A AR 7 il 11 R T e T I LR DE A
HAFEEEYL., A THEEMMAEEMEREEZ, N
rh ) EE R AR TR TR K HL R R,
RO AR BUAS AL 0 3 7 5 A 0 O T R S bR AR
PR E B,

F A o B 7 R LA RE T, OTA K i %6
AT 23 iR S8 BB SR 60O L Bk SR A T S840
Rl Sy 6 5,95 %, 1 B OTA & & 598 6 F 2 1F
Foo FH X — BB, Leong 20 FI) ] o] Al 3% 45 % 3
(Coconut Cream Agar,CCA) X} OTA 7= W k47
TIRE, & o Bl 55 (A, carbonarius) £ CCA 5%
I3 LY RT LR AR S i 2R B (AL niger) SURTE
M2 (A, aculeatus) Y] REE = 9. &% H
Fi CCA FIZLICH 5 3 (Cazepk Agar. CA)XF MR
o R R R A B U T T OTA
PRI . T RS A OTA 8 R 2 H W
PRRRE TS 7 1 R 0 B . BHET TR OTA
(45 FH A8 T 46 8 GG T 28 A v S50 (i ik
o VRORE RS R L 2 RO ik BOARRE S
B 1t 00 5 2 L (E LR o AR B L A
JAI A8 F = 8 A A w0 O . H At el H
OTA K i) J5 238 A7 )2 638 5 CTLC) Fl g X A
PEWL B2 CELISA) Y00 33 26 5 9k oy 2 i 1 vk AR
PTG o (H 0 75 2 4 Sy BB 0 5 i A A B R . IR
S PR AN AR AR R R AR T F TR R R
SRR 1 2 AN S R I AN B R
T PR ) R ARG ) B A X R
AE B4t G 000 A AT . R 4R b 56 S R I
S AP AT AT OTA Y T Bk 8 47 Pk i

T, {FL A DA G JHL 7 4 445 SR W A M 43 # Oy T 1
FEHRIE o e ARBTG5 AN e AR
Ha e X AR 45 1R HPLC 3%, X DA 45 43 55 1
189 ¥k# W % — AT T OTA 7= A fig Sy i &, O
LA HPLC il 25 5 AR e o3 B 1 HoAl 2 Fhos i 69
ATAT PR AT AR L LA O Sl ST v R AR AR | PR B
e OTA m™ bk kRIS % .
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L1 # #

L1l g4 S DR R0 fg B i) 7 48 2% 1 40 2
Y 189 HRTA .

1.2 &&XA #Mi&EEER A, FERMENTEK
NE B (EIE LD O (B3E 4l , Sigma A F .
1.1.3 Z&MNE  ZF-6 B = HLA 0. H A
Sy LC-2010A R0 AH B M i B8R A R
g ik gt k.

1.4 aA WG R H PDA K 5%
He . BEAM O R T 4% IR BE R (CA) FA] /] 3¢
iR 5L (CCA LR 2 50 iy aT a3 1 L, B4 fig 15
o),

.2/ &

L2.1 3Rk WA WRER T PDA #3557
B R SR 5~T7 d 5, DU S 2 S A R B SR
B LAAM Y H AL B AR L B2 3] CA K33t 1,25 “Calt
Bigg 14 d B s 23] CCA B3R 3t | .25 “Calblt
Rige 7 d. GG WK N 365 nm (1 AMT
R SRR, 2 S M T 1 0 e AR L. AR
FEFP B A L P AR A R X R O B S T AR Sk
SAATE(CA B 50 Mk gk 2 6 (CCA B 3750
B W 5 T FH 0 R A3 Bk 25 %6 ~ 28 4 14 42 UK ki O 2B
75 1 h, PR 7E 5 AR KT T 93 5im 1 11 ik B A A AT g
A OTA # R Wbk

1.2.2 HPLC i £ M Bragulat 2" 1532 %%
AP ZE CCA 5% CA K33 L5357 8 14 d J5 4T
FLARATHL 3 Bt F2 ) (B F32 3 R AR, B4R 4. 6 mm)
A 4 mL /N L FRE S IAHEE 500 L, i
P23% 1 min, # (L3R H 60 min J5 ., HFLAE 0. 45 pm P
JEE 3ok 38 ] HPLC $E4T R
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HPLC K 54« 2R H A< & 3 & 208 A 3%
X LC-2010A AL 528 6 I 3R 48 B ) A R 5.
DGR A5 A I P < R K 330 nm, R ST
460 nm; A% A . KA Cis 4,250 mm X 4, 6 mm,5
pms A 30 Cs A VL) : VOK) = Vg,
fi)=99 99 ¢ 2; Wi .1.0 mL/min; ¥FE&:20
Lo MR G0 1 2 2 o T B A B 1 A
B g BRAYTHRNWEE. RN FRT &
(ng/g).
1.2.3 KRAELLEERKFEE SEBEMEHTER A
JEEAAR A i AR A BB 15 K BR 2 10 ng/ g, PHPE 45 R
RFERIA H OTA I K TR IR, P44
RRFRM I OTA By & /NT R R
1.2.4 Wies e B EmEENEE 2K
P8 A FRAE AR B 7 T8 25 F1 B 22 R AE X 43 25 45 3
(0T B AT 2 R % E S I Pie AU [y
BT,

2 AR5

2.1 ERHMEESAE
2.1.1 CARRE KERBME RSNy 151 #
WTE CA Bi Ik b BEATHE FR 0, DAL A AT ] Bk 1
SRR X BB 1) A A2 B ™ A B2 (0 5O (8]
1b) 6 BB = A g O (B 1), 8 BRI 7= A i
3 BRI AR W S TR B AR IR Ak (0 98
6.5 BRI A S 5O, 13 BRI P AR I PO T Bk
BRI = A AR LT 8.2, 60 AR B A 7= R AT ] 5

HPLC B uEZ5 R (R D R, JLR A A5
MR AR AN OTA = HEZOG I bk HA 10 Bk
WAL A OTA L &5 BT 7= 96 Bk 9 10, 99% . fE
X 10 MR EEE LA 8 MR R ST, T A
LA AR TR Y 19. 05 %05 1 MRk P2 S (0 5k L o i
A EOTEEF R R 16. 67% 51 k77 W 8 (596,
i AT I O AR Y 33,3300,

K1 72 OTA Bitk#E CA Fil CCA 5373k Yt 4
a. % b, SLBB #E CA 5373 L8537 14 dGEMD 5c. 092506 7 CA B33k 1 }5 3% 14 dORTHD 5
d. % HBHD 8 CCA HigR 5 L 5% 7 dUR D
Fluorescence phenomenon of OTA producing strains on the CA and CCA medium

Fig. 1

a. CK;b. Strain SLBB cultured on CA medium for 14 days;c. Strain 092506 cultured on CA medium for 14 days;
d. Strain HBHD cultured on CCA medium for 7 days

HI 13 n] LU L 78" B 40 00 5 0 Y B8 AR
PR B IR FN A A B R AR AR BE < A OTAL B
HREEE BME 120 ng/g DL B B R A F
TR B 12, 820 A Bk R A OTA,
HIE OTA = BAR. 7 2% (050 19 3 bR 96
JESRBEIREN A+ A+ R R R AE S AR OTA HHER
7R R L 2O B IR B+ 7 R R AN S
A OTA, 7 A I 38 2O Bk L R 22

S BE AT+ H AR OTA B9 AT fig o th vl 3k 3
33.33%.

XU, T CA SR Lot ik JE Bt 22 1) OTA 7™~
A TR I I B A8 7 A 5 A 0, G R AR 5,51
A7 A I B 0,51 RIS 5 1 5 8 45 55) 1 TR R A AT
BB R, L HPLC K I 45 5 0 4k 4 . Fi 3
o 5 ¥ O 38 I 15 25 2% 7 AR T (L4 P B Ak 00 4
TSGR B A 5OE R D 72 OTA (9l B P =
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Jy89. 01% ., (H J&., 18 i 3% Fh J7 % 0l L B 5 b
66. 22 % 1R 77 5 B AR OIS P2 A2 AT 4] 26 Sl Rl 7= A= Ho Al

DG BRR) A TR D G5 UE IS B i KR

F1 CARBFEELEMNEHE HPLCH OTA RES XKL EZXNHIXETE OTARME R LLE

Table 1 Comparison of the tested isolates OT A-production results on CA medium among UV fluorescence,
HPLC and OTA colloidal gold test strip
Sk T e
UV fluorescence? OTA F=#t/ A
WY 5 B B 44 i (ng-g 1)’ OTA
Strain number Strain name B30 6, BB OTA yield by coiloida‘l
Colour Intensity HPLCP 80 d.tc‘*t
strip®
1 101119 40, Yellow-green +++ 169. 98 +
2 092506 W40 Yellow-green +++ 120. 58 +
3 101104 H LM Yellow-green +++ 138.70 +
4 091902 4t { Yellow-green ++ 98. 90 +
5 SLBB 243 {7 Green +++ 34.18 +
6 091325 W4k Yellow-green ++ 19.76 —
7 101108 H 40, Yellow-green ++ 16.08 —
8 091709 W4t Yellow-green + 4+ 3.93 —
9 091319 T 43 (0, Yellow-green ++ 17. 24 —
10 091907 [ 75 {5, Deep-yellow + 15. 06 —
092510,092509,091703,101111,092501,
091517,091911,090623,091533,121005,
091901,091704,091708,101122,120206,
11—44 101117,101106,092518,091510,091326, W48, Yellow-green 4+ — —
091305,091307,091308,091505,091507,
091530,091723.,091724,091918,CD111301,
CD111302,CD111303,.CD111304,CD111305
45—49 101105,101701,101102,101114,090624 44, Green ++ — —
120205.120210,120213.,091520,120214
n . . N N N e B o 7
5057 091912,120231,101124 % @ Blue-green t
58—59 091719,091532 1% % {4, Deep-yellow -+ — —
091712.,091508,101113,101109
— N N N N 3% o LeD-OTee — —
6066 120221,120211,101115 W%k € Deep-green t
67—71 091905,091715,091913,120219,092517 (5 Purple + - -
091522,120218,091332,091529,101704,101703, e o o
72784 091713 091701 .091506.,091903 091904101121 101125 € Blue T
85—91 W1.,091523.120207,091527,120212,091515,091333 #%41 Reddish orange ++ — —
101110,090617.,091917 ,W12,091303,101118,
091302,101702,091310,091313,091320,091324
120228.,091717,091716.,091711 ,W15,091710,
120220.,091504.,091528.,092502.,091526,091509,
- 101103.120222.,091915,091519,101123.,091908, o o
2151 091909.,091727,091914.,092507 ,091503,120215 , X None 7 None
101120,120216,092512,091511,091525,091311,
091312,091321,091323.,091328.,091329,091501,
091514.,091702,091707.,091725,091906,101101,
101112,101705.,092503.,091516.,091316.,091317
Hoea:+ 4+ -+ BRYOL, L BEIRTOE, H AN b — AR OT A e+ B, —. B, FER.
Note:a: + + 4. Much stronger fluorescence, + +. Strong fluorescence, +. Have fluorescence; b: —. No OTA production; c: +. Positive,

—. Negative. Table 2 is the same.
2.1.2 CCA &k NGB MEHEMAE CA KA
B EI R A L CCA B2 L1TTH K
k= OTA Bl B MR IR 3 . AR50 R 40 5 20 1)
38 MR AETE CCA Bk LRI, FERAMT R
HEATWREE R LI R AT 5 MR AR A il R 00O (A
1d) 13 BRA] = AR G 05, 15 MR ™= A B4k 5, 5
MRAS T H AR AT 51

% HPLC f I 5HIE (2 2) X W, L= 4k
PEOCHI T MRERBE 7 42 OTAL T B - H 8 5o (3

KF 80 ng/g), X HPHEZE HiE -, AMWE
R A B0 5 SR (0 98 0 1 TR RR L mT DL R
OTA, H R =R, s b mag @
6 TR R A 7 B B RTE 7 R I L B R (e
AR SR A T PR 28 K I S 24 RE T A 7 R T A B
S EBR A ATREA = FE R . 7577 B Sk O I R
B PR B 13033 %05 7 PR AR A0 9 6 Y T BE .
FEEETE 7 15. 3800 AN A AT A0 58 S I TR Bk S AN
OTA,
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UL, CCA fiii ik = OTA 19 & il 8 1),
A LA W g (0 58 5% S H bR E AT BE BRI . L BE i % 2
— B R I R T LS A AR
FEER O S NCA RE TR e T A R R AR . R
DL B €0, 5 6 T % €8 5% 5% Oy O 58 AR B B 25 ok
85. T1 Yo W B FHPE R . SR, FH b7 A SR T LA HEBR B

— BRI LR AN A OTA 1 B bk BV 28 A8 7 A= ¢
JEI B PR

A bR g R 0] LA . R A 2Otk X OTA
7 A TR R AT A0 5 P AR AR T A e ey o (AR
PRy 00 A1 T LA G rp S0 Bk 4 — 0 0 AE 3 &R
7 A TR BE AT AR08 SR I A i 0 A

F 2 CCABEFELEIILNE HPLCH OTA KRGS IKEZENBRE~E OTARMERMLLRK
Table 2 Comparison of Aspergillus section Nigri’s OTA-production on CCA medium among
UV fluorescence, HPLC and OTA colloidal gold test strip

L o HPLC OTA A
S AN i M OTA Bk
WY 5 UV fluorescence? et OTA B ALK
Strain Tk 24 B ) ] Jri/ OTA
3 Strain name e . (ng+g D colloidal
DN ¢ G
number *C’il’/”"@ f"'ﬁﬂﬁg OTA yield by gold test
~olour nten&lty HPIl(:I' slrip“
1 HBHD W 4% {5, Blue-green +++ 11 272.12 +
2 090908 W 2% {0, Blue-green +++ 11 325. 60 +
3 090614 W 43 {0, Blue-green +++ 13 179. 24 -+
4 091314 W 40, Blue-green +++ 2 274.13 +
5 091718 W 4% {4, Blue-green +++ 82.31 +
6 091327 L, Yellow-green ++ 17.38 —
7 090612 W4t Yellow-green ++ 20. 68 —
8 091721 23 {5, Green +++ 6.31 —
9 120208 2 (%, Green +++ 13.46 —
090607.,092514,090616,092508,120230,091518
. N N N . N . L ) o _
10722 190204,091728.091730.091315.091720 .092511,000603 2% & Yellow-green e
o o Q13,092513,092515,120223,090609,091706 2 < o o
23738 092505,120201,091722,091731,120217 B Green e
34—38 090610,120202.,091910,091331, 091330 J¢ None None — —

2.2 OTAR#EEIREKEE

MR LIMER2ALUAEDR, HAREFER &
B R A e OTA e A 4328 48 6 460 1 ok
T3S 22 5 3% 7 et I Y A AR s AR 2R A T 45 2R 34 2
FIPE. 5 HPLC Kzl &5 K40 L, OTA i {4 4 i 4%
AR AW EMERN 0, B RN
AT. 4%, XATRESZ I N 4R OTA ik AR T ik
AR I B BT 8. Aok i . OTA Jig {4k 4 ik
25 1 BB T 18 H 0 2 3 28 7 R 0 7 EE T

SN A A I, OTA AR 4218 48 55 11X
REAG H IR 2 35 28 7 v, 0 HLE CCA Ky g dk [ &2
P A A CA B IR 5 77 A S0l 4 (0, 0¢
MG TR AW . H OTA RIE L4
R OTA BBk & B A8 2806 7™ £ W
18.9%,

WPE HPLC 255, /] OTA R 43l 4% 4 5 46
IS FEPERY 10 BRI 8977 OTA B KT 20 ng/g,
AR S A BT D 000 22 B 2 8 SR v 1 U ] 5 o
il BRI PR 10 ng/g, Uh AR A OTA 40516 A
A4 355 5 2 v 42 3R 0 OTA B, GRS 0 R A5 T [
fik.2 20 ng/g.

2.3 FEERER

3 KWL 189 BRALIK T bk b, & At & o5 BT
HEE R 65. 1%, 7= OTA {4 B8 Bk 322 9 75 25 i
.1 MO HA . L HPLC 45 58 4% 4 » T A ik 56
N AR 19 ¥k OTA P28 5. b A 75 YL i
# 10. 1%,

x 3 189 KOS BEHKRMEMNGSEIT
Table 3 Species analysis of the 189 isolates
7 OTA BHE  f= OTA BN

Eki S Number of Number of
Species OTA-producing none OTA
strains producing strains
% Penicillium 6 61
15 Aspergillus 12 44
HiAth Others 1 65
N N
39 il

FIAT XTI 4 7 2> B AT B A ™= OTA B Bk A9 5
B BOR HITC A G RI #% i HPLC 361, ik
S5 HEG ] 5 (EXT B0 A5 10 BEOR L A I A B
JEHIR PR B A BB A 2% 5 Tl e 2 i 1) 3 R i 2
RZ 774 OTA BT AR A X B0, A HPLC i 8
7 OTA B R A& REEAR 2B, A5 R
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HPLC 35 A Wbk = OTA B RE ok 4T 7 8K 3E .
LL HPLC 3L 45 o K, X2 b 98 6 i f1 OTA
JE AR A AR 45 W W] SE M EAT T a0 b . SR AN S TR ]
T OTA P=# @ 1w i . CCA 5535 ik J T M ify
B A AE S LLE 2 6 50 AE Jy B AR 98O B T i
BE A2 K TR R F LA A BB P 5 2R R b O 2
FIF 137 44 77 B 2t €5 R % 0 1) TR PR 24 2 SECEE DY L Lo e
T 1 5 oA BT R ] CA X Ah iR (A iy 15 97 36 4 F) T
R0 45 S A WL L AR B P S5 AIG T AR HEBR AS 7= 3
TR R 1) [] s I B 3k B % 7 B TR 0 Tl ik . PR UL FE TR
MBI Z I AN G R HE B AR IR
R SR A TR T DL HERR 55. 56 %6 19 B AR . 7E R
FH SR AT BB % 15 75 3 1047 00 0 4G D0 i, 257 — s
TR 7 A I 0 W 2 (0 B0 A 50O L it ik UK TR
ZRJE T LI A 25 G A S T bR A L
T X I 2 TR R 1 O 2 L PR SR 0 3 X 7 AR SO 1 B
0 R 58 AT — 5 R

14 ik

SANIE G I 4 928 3 AR A% 1% R R 80 A
kgl J T OTA B0 0k . JT 48 40 98 6 vk
X OTA 7= Az 1 47 400 07 Bb 5 B AR LR B 1k R A
AR B 2 SR 0 BRI G FH 1 0 0 T A HE B 4w
4 KAy AE OTA 7= A, HI K R, OTA g
1A 4 3 498 2% 6 G 00 4% SRS A e FH O 0 L B 4 B
BIPE . FEdf BE OTA 7= Az i 55885 19 B bk B A7 38 KA
P, SR AN TG AR S ) 0 5 ik, 45 & HPLC
B X 7 G BE 0 B B I T AR AT 36 UE L R bR o
Wi/ B B 2 1) OTA PEA T, RNtk
T OTA BEAR 40405 L M 25 & 09 Jr ik, T AR
HERf L AS 2] OTA 7P A 7d L 1 H X A7 i s 4 0%
it FR 5 AR 9 75 Gt f /)N

(5% 3tk ]
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