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B89 W0 E B R AR RO A RS 25 A R Qe p0 o L K B R R AL . T5 3k SR TBUE Y % HPLC /973
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MW TR 2588, HAE 25 °C,95% W RHCKR M2 PF T, AR K RAF B 207 B4y, B AR A0 6 R 0] B A A RN 2 3R 4
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LB 2 AW AL BRI BAT T B A SRR 5 R S, Dl P 2 e AV Y R BRI R AR B SRR

[REiR] RFER M RS
BEEZEHETEE Penicllium 15 J& Asper-
gillus 1224 5 J& Byssochlamys %5 2 Fh B0 5o A= 1)
— R AR A T AN A Sh A
BEPE  FEE SO ME BB P E M e i AR T
IR A BT T AE 2 RKCR B b, B
R R AR A R O D A DA 2 v
I, N H: fe AR PR i 1 ™ A B E (< 50 g -
L) A AWK M . B HIRE 3+ 5
KM E T M R AL R R RV E
(MPC) 450 pg - kg™' ', i HET X T RH&H X
X 2R G e P AR O 2 b 1 4R Gt DL R R
T8 RN T 241l RN T 092 A PRI R WAH SE 1Y
il . BEE FE NI E TP 2N BN R E 1S £
I v 2522 R SRR S A TE R I . U HUE R
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WBE R )R TR 2 R 2 i A
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L2 JBEERERMEESR

K FH PDA $5373E
1.3 JREEREEN MR Y

W 4 C KA R TR BY JE  R 2 7 A TR E R E
fE () PDA AT 1,25 CHiF 6 ~7 d Ji, PREUL PR
Hee A2 A [R] 1 25 0 i, 25 °C, 95% 18 FE k47
Hidto
1.4 AR H 5%

PRI S & 8 R PR R Y R K 0.5 g,
A 60% H B i 50 mL 48R H 0 2 W, ARk 30
min, &I HEBGR , IR 7€ T)5 , KA 20 mL 2,1 2.1k
R PRI 2 U, BEYR 10 min, A IR BURUS , I 2 mL
2% NaCO, 5, ¥R 4% 2 min, § 8 70 2 )5, 575 Kk R
)2, A HUHET 40 CORIBZET, A 200 pL g H s
R, B0 J5 4t HPLC 4341
1.5 SF B S ) il
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10 mL fffi A, 75 101 mg - L™ @ i % R A
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o 43 KS 2 B LR AR MEVE MR 0.1,0.3,0.5,
0.7,0.9 mL EAZE 25 mL 1,15 0. 404 ,1. 212,
2.02,2.828,3.636 mg - L~ BIARIERT
1.6 ki

Agilent 1100 B AH (35 A% ( 35 [E Agilent A7) ) ,
BCPUTAR I L H ShiE eSS AR TR AR L DAD A5 2% 5
{011 4F . Packing Material HederaODS-2 % (4. 6 mm x
250 mm,5 pm); FSHAN L 7K (10:90) , ik
1.0 mL * min~" SR K 276 nm, 135 30 °C, gEfE
10 pL,
2 R 55
2.1 JRERRWN kAL
2.1.1 Frufefh&mil & LIRS &R E R E
(mg « L7") A REARR , BT A5 06 i B P AR BR AR, B
FEFRUERRZE Y =83.75X +39.305,r=0.999 9, 4
KW BEHRERAE0.40 ~3.64 mg - LT EHRIFH
LHEXR,
2.1.2 fRaEtils ki RE S R ER
TRYEAR L ZGFHR T 3 FPRE S A TR M 5
B o N W] — vk BEAE SR 10 L, 7351 F 0,
2,4,6,8,10 h #4710 %, J'e 5 % R 19 RSD 4351
1.1% ,2.3% ,1. 6% , 25 5 R FE S WAE 10 h [y
2.1.3 HEERE ez RE S R ER
1RYLAIEAR L ZG RIHLIRF 3 FPRE &, E A A 4% B 5
55 o R S WA — U BEAE SRR 10 WL, SR IERE 6
U, 0 0 T AR, R A R B RSD 4351 0.95%
1.0% ,2.0% .
2.1.4 FEMWRE SRz REER AR R
LB AR Ll 25 R R - 3 BRRE S, AT EE R M S

#1 AFEKREGNERE MR

B, MR Z AR YL B 2580 R S Dy, $5 R i ) 7 15T
TRETATT I E , T R RSD 0k 1 1% ,
1.1% ,1. 4% , RUIA I vk H S PR
2.1.5 [CRAE FREAS RESERMWER L
IR THAR L 0.05 g 45 6 3, 73] & T 50 mL
SR, B R 7 75 3R O0) IR VAR, SR A Ak B
Ty kAT e 7 3R B R, Fe (% A5, B kA
10 L, P 5E e 75 7 3% & &, B & R MR 1
82% ~93% ,RSD #£ 1.0% ~2.6% ,
2.2 AFREEERERAERRENRGEREYE
iR

AR S AT e P AR S0 2 DL K R Y
KR R AR Y oy B AR, YR R
Penicillium expansum 15 tf, & & % P. patulium 8
¥, BINE % P. cyclopium 6 ¥, e H % P. chryso-
gemun 6 ¥, AR5 Aspergillus clavatus 4 £, TENHL,
F 39 AR TR, R 21 RO 7 EE FHAE T , PR SR
53.8% ,MERET B R FHMERE S b 52. 4% 73 B T4 e
T, W BUKCR 2GRS R SR E R
WM R A, OO e w5 5 R R A - B i
o, b — k9 R i R 7 B AL F) 109. 8 pg
Lo AN, BT ORI R R R A R A K K
1RYMERE, RISR I 75% £ B3 18 758 6 0 173 1 3 1
R FEFTCTR /NG LI R B, T8 D AR 1R
KB, 825 CHEFE 7 ~10 d, PP AR A B,
JEBE B, GRERW, AR RERR A WERK
FAZGEVEREAFAE .35 22 55, 7 JR T B AR AR
REIBGR (R 1) Wi, e —HEFHER &5
MY T R IEATIR Y AR DG 2541 YD 5T , O 48 HAE
i h R ARG E M,

BROMEHRI I (2 £5,n=5)

[::L7S WAL FHPE PR AR FHPE=E/ % FedE/pg - L7 JEBEE AR/ em
R E 15 11 73.3 96.2 +4. 89 2.02 £0.91

W 8 5 62.5 77.6 5. 12 1.89 +1.02
BN & 6 2 33.3 48.3 +3.71 1.76 +0. 96
PR 6 1 16.7 26.9 +2. 16 1.72 +1.01
e 4 2 50.0 59.7 £3.02 1.82+1.03

2.3 MR EE HRERE R R TR R
J1BI 5

AR 2GR AR 125 HIF AL , e AR MR =28 R
TR A B B B 255F 16 BN

MIZGHE, B I B 3 E R A S R e LA LB R

BTS84 R R, R0 Z R R B R R R

Y2 b 22 AR BARZESE DRI B TR 204, HAE

XAZGA PRI R R . NI, 78 BRI
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fit b, b — USRS R R R W iR 2 KA PYERERZSEAM PARES TR R A A (R
(RYLIIR B R A S BRI, GO R e 2, 1) o bl L, B H R A WA S R E &
MGG AR A 2y Z BV R IR G, HIRERE R T LSRR Y R 2547

K2 EEEFRERRYPMRIER SRR T I KRR EY AN x£5,n=5)

2t 2 TR g - kg ™! 2kt (2 S o B e - kg !

MR + - LSS Hi 16.78 £1.52
H K + - W + 9.88 0. 63
EFN +H 15.92 +0. 89 5B Ht 15.26 +0. 67
=k + 8.82 +0.53 A TR + 8.17 0. 46
A i 18.01 £1.02 [ +H 12.37 0. 85
AP +H 10. 05 £0. 66 PN + -

BA + 9.62 +0.49 KFZ Ht 22.77 £1.09
NS + 8.07 0. 61 7t + 9.79 +0.59
A Ht 17.22 £1.07 EE Ht 20.92 +1.32
w5 Ht 18.86 +0. 92 AL + 8.05 +0.37
il e it 32.49 +£1.76 e fH 25.63+1.14
it + - b WIRS H 19.03 £1.27
NI it 20.56 +1.29 fii 7 + -

HAET + - AHSE + 9.64 £0.41

T+ FORRYR RS 5 + BRI ZYRE TR (K3 ~6 [7]) .

e BT FRBISLE S 2 B L2
VAR TR TS 6 %, 2 %2R 7 F T 3 B 5 B B S
“'WW \hmw. L7 SR P T R 2 2 R 2 b
N o L Z IO G5, 75 25 °C ,95% Wi
0 25 5 T5 10 125 15 17.5 %Hﬁﬁ[%ﬂ@‘ﬁ%‘{ﬂ—F,%{j&ﬁg{%ﬁﬁ%,ﬁiﬁﬁﬁ%,
v e 0 T P2 [ 25 269 1 40 5 0 <
‘ ﬁ( % 3 ~ 6 ) o
\'_\mew' Mt
§ % 3 251517 X3 IR R TR B2 b R
AT N
g " A ( % £ 5,n =5)
| ;
l | ‘ ikt IRE/C 1R YL IE L FE/ug - kg
| [ .
.. “M L\j\ﬁ“\,h W—Mh R 15 + 9.13+0.62
. : : i i : i 20 +H 9.66 +0. 83
(4] 25 5 75 10 125 15 175 25 H-H 55, 79 +2 01
‘ o 30 H 18.72 +1.24
JL } o il 35 H 11.03 +0.98
| LAY M! ‘ ﬂi I" 1124 15 + 6.27 +0. 46
__,)\NMU“ xlft/’UJJ - 20 H 7.81 +0.51
; ; 25 HH 17.59 +1. 16
] 25 5 1.5 10 125 15 175
1/ min 30 Ht 14. 86 +0.93
A g = 2 s o 35 + 8.35+0.52
GRS P R T YIS e SN £ - . A o
B T2 HPLC [ o " S 5400
25 Ht 13.24 £0. 89
2.4 FREEIR T IR T A A A R 2 B 3 » " o

ety ey Al
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x4 AFRRE R R RN R A M MER
WA IR (2 5,0 =5)

2kt W/ % fRYe M HHE/pg - kg™
EAR 65 + 7.16 0. 43
75 +H 7.58 +0.36
85 i 26.82 +1.91
95 HH 26.15 +1.28
fITES 65 + 6.09 0. 46
75 +H 7.03 +0. 39
85 i 17.88 +1.04
95 HHH 17.12 £1.26
HIRT 65 + 5.14 £0.32
75 +H 5.79 0. 41
85 i 14.28 +0.95
95 HiH 13.94 +1.02

RS ORFDEIEXT TR R R R AL M MR
WA IR (2 5,0 =5)

2k IR/ 1x fRYLAF B FE/pg - kg ™!
R 0 1 26.28 +1.29
1 000 HHt 25.76 £2.02

2 000 H 26.01 +1.79

3 000 H 13.87 +0.96

1124 0 fH 18.09 +1. 16
1 000 Ht 18.36 +1.24

2 000 H 17.51 £1.59

3 000 H 10. 84 +0.92

HIRTF 0 fH 15.02 +1.23
1 000 H 14. 57 +0. 98

2 000 B 15.31 £1.17

3 000 H 8.71 =0.51

#6 AR AN EEGER AR LR
WA IR (2 5,0 =5)

ErY) (R YIE. 1Yl #HF2/ng - kg !
iR €3 Ht 25.89 +1.47
i tH 17.91 £1.35
7Ip SR H 14. 66 = 1. 09
e €3 1t 16.97 £1.06
i) tH 13.52 +1.02
P SR + 10.21 +0. 74
T €23 1t 14.82 +0. 81
BN tH 11.65 +0.73
R4S + 9.12 +0. 61

3 e

3.1 s T R R AN AR R A SR RIS
FLG A AR R LA R QI sl 25 D] R B85

R BRI U oL A I AR E SRR, T
HOE B IR AR L] (C/N e ) Ao B A K I i
YR BAEEZ R, BREEA Y, 20
PRFE LUAICE TR W o, B 2R LU ) 8 AE 3 2 52 i 53
SRR E ] o SNBSS AR R O
VR pH A 2 R AR AR R A P 4 A
WG I, 8 L B B SE A5 1 ] e i T R E R
Bk, AR e WU 1 . teAh, ANT]
FLTR A9 A= K B AR i e 9 S0 S BRI TR 28 AT REAF A —
TERIZESE . NI, T — 2D s pik IR AP | 5 ) B
¥ RS R A PN R R X R R AR A T A
KEER AW G AR WIS, SR A AR K 7
YA B 1A R, B R R E R AN A
AR O BE R AR R SR AL, T AT B T
SEET R R R RR Y258 SO A LB if 4
NS
3.2 ASZ A BE RO A 7 e A T B T
&IF

H 2 bE R 32 R e R A W U E 1R
PRI b b R P R R RN R
—, RAFPLRET LI R L2, Ak,
[l A Shoxt b 20 o 24 5 B R o R R A )
A HCBSCER AL, T XT P 24 SRS U aE B0 4, LR
TE R R AR MY R AR L.
2yl R 25k ok A s A 5, Heh 3l i
Wy & B IR IR, A B TR AT GMP BRifi, 77 fif 26
Bige (Rl RHR AR ) WA 5 2 B R & R B
SERAEYIRR Y TR AR R, R
AR = ML A A i T R 2 A W AU E R
Gt , AR ZEIE2G RN, 2 2Ry B Bk
AT 0k 25 AR T A M, (H 2854 2 Th A 1 3k
VIREZS AR 250 1 OO in o A v, 1 B
A7 i S HOREE il 7 w5 5 AL W A U R G 1Y
WFTEHD s A P 2 I G A, 2R R Mk
PR AP0 0 BT, (H 55 52 T R R E TP 5 3
JEE 3l B RIIE AR JEE 25 22 b DR R B2, IR, 0
Ja TG RICRAN 2 38R 2252 BIPRE R AR B, B2
TPECM K w ARG P, BB RE Y
WAL AT R S EOR TR R R R
BRI A T B L A AR e S T AR B LA BL
X T 2 R G SR A A= 7 e e e v B 1k LT
TR TS YA HE A SRR =
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Research on patulin biosynthesis and infection of Chinese medicinal
materials by its producing strains
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(1. Nanjing University of Traditional Chinese Medicine, Nanjing 210046, China;
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[ Abstract] Objective: To investigate the effect of patulin producing strains on the different Chinese medicinal materials and the
toxin biosynthesis mechanism. Method: Microbiology and HPLC analytical methods were adopted in this paper. Result: It was showed
that the materials rich in starch and other polysaccharides were easily polluted by the patulin producing strain. This strain grew well and
produced more toxins under 25 °C, 95% moisture content and bulk package. And the effect of low illumination intensity on the strain
growth and toxin biosynthesis was not notable. Sample stability, precision, repeatability and rate of recovery were studied. HPLC ana-
lytic method was established and it revealed that the test method was suitable. Conclusion: The pollution of Chinese medicinal materi-
als by toxin producing microbes will be effectively controlled through establishing the suitable storage methods. So the study on the
growing characteristics and toxin biosynthesis mechanism of toxin producing strains will be an important practical significance for con-
trolling the toxin pollution of herbal medicines and contribute to establish the evaluation system of Chinese medicine safety.

[ Key words | patulin; Chinese medicinal materials; infection
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