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Identification and Traceability of Fungal Contamination in Microbial Limit Test of Drugs
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(Guangxi Institute for Food and Drug Control,Nanning ,Guangxi,China 530021)
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Abstract: Objective To identify and trace the obtained fungi in microbial limit test of laboratory drugs. Methods Identification and
homology analysis of four strains of fungi isolated and purified from drugs and eight strains of fungi collected from experimental
environment were performed by the morphological identification, internally transcribed spacer (ITS sequence) analysis technology
and matrix — assisted laser desorption ionization — time of flight — mass spectrometry (MALDI — TOF — MS) method, and a
phylogenetic tree was established. Results The maximum identification rate of ITS sequence was greater than 99%, which was
reliable. The protein molecular weights of four strains of fungi from drugs and one strain of fungus from environment were mainly
in the range of 2 000 to 18 000 Da,the overlap degree of their main mass spectra peaks was high,and they were identified as
Aspergillus restrictus, with close genetic relationship. Another four and three strains of fungi from environment were identified as
Aspergillus  sydowii and Aspergillus fumigatus, respectively. Conclusion The fungi in drugs come from sodium chloride — peptone
buffer (pH 7.0). We can use morphological identification, ITS sequence analysis technology and MALDI — TOF — MS method to

identify and trace the fungal contamination of laboratory drugs.
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Tab.1 Origin of strains

T kR % E

YPO1 AT A% &% SDAMK HJ03 ZH15R/E

YP02 A XAk SDA M HJ04 ZA55 %R

YP03 B u L BAR & SDA# HJ05 AN £

YP04 A AR ZRFHESDAK | HJ06 #AMBHEEE
HJO1 pH7.0R4L% - B @ %k | HJOT #ADibih % A& BRAS A
HJ02 MAMBEIERFMNETE |HI08 MASLEIEET

1.4 EHREEFE
RGNS TR #RAE T P & BBk T SDA
AR b, 23 CHEFR S d, WER TR VE B8 JBAR R/ 3R
TR 5 S T AR AT, 1 B I S BGE s R R 9
B (FLIR M 20 1 A, B WA Be I B T B AR .
ITS 750 3 A i « R A AC S AR A AL B A BR A F
DP350 AR AE 4 5 P 41 DNA $2 Gt & (R L
DNA $2EFT Al FH ) 47 FL 1A DNA A2, BAERES
Ui PCR § 34514 751 . 1TS1,5" - TCCGTAGGT-
GAACCTGCGG - 3' ; ITS4, 5 — TCCTCCGCTTATT-
GATATGC - 3' . ¥ 1K & 2y 25 pL, 1 10 x Buffer

(Mg?* Plus) 2.5 pL, 5% (10 pmol / L) 1.5 pL, dNTP
(10 mmol / L)2 pL, Taq i (5 U/ wL)0. 125 pL,DNA 5
pL, ddH,0 13. 875 pL. U ¥4 ¥ 4,98 C,5 min; 98 C
105,58 C 305,72 °C 60 s(H:35MEFH) 572 °C 10 min.
32N PCR 79— &8 40 FH T HEENS L Tk A £, — &840 i
ATITS JE A0 T, 95 Z3 FE b o Sk N BHE A BR A 7] 52
A% o A FH NCBI BLAST T K 45 21 () B 16 )7 51 5 Gen-
Bank & R 22 o 2 MR 9 3 51 2R A7 LU, 15 210 17 PR 45
o
1.4.3 MALDI - TOF - MS % % 3

SR FH TR £ B B0 1) 28 5 R RE Lo BURE 3% 5 1A
PRI B 22124 10 mg, B 2D H A 300 wLK IR,
PN JE /K 900 wL, #2713 000 v/ min .0 2 min,
FEE P, E R E 2 min FFEE ST, A
70% W RS W 50 wL, IRA), B ERE 2 min, MA LNE
50 ML,‘ZEI:/Q , 13000 r/ min 5.0 2 min; B 1 MLJ:{%E{T&‘Z{[%']
Jnz MALDIFE AR I, S A5, 0 1 pL HCCA JE BT
W, 7w T 0 b A MALDI - TOF — MS JE &
AT RIR S E -
2 #R
2.1 HEESERMES

VA R S ) 2 TR R R R B 1) PR T [ vk 4 5
Jei , BTV T A5 AR ARL A DA AR — I 2047 2 o DOV o A TR
YPO1 1) & #2800 28 WL 1, 4% T Ak Y 18 75 B
BB ROESHER WL 2,

A ABERE B ZHBE
E1 Etk(YPO1)MEZERSS BERES
A. Colony morphology B. Microscopic morphology
Fig.1 Colony morphology and microscopic morphology of the
strain (YPO1)
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Tab.2 Results of strain identification
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Fig.2 Results of gel electrophoresis detection of PCR products
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Fig.3 Superimposed mass spectrograms of strains
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Fig.4 Phylogenetic tree of strains

55 U AL B 3 BB 5T T [R50 R , B
— A B A, I T SDA B2 i L 47 37 1 PR 45 22 Ml i
RAE AL HURH AR i, L4k 2 T 8 bk 5B ARKE
s AL %) T o 8 I (AT 3 B d s, A5 R R A
B YPOL — YPO4 FIFREE B HIO1 A7 78 [R] PR e, BVARE 55
PR H pH 7. 0 ALY - 8 ARG vh i, o2 52 5 ]
R HS B )R ) B PR A X R A VR AR S e Ak
A7 4 T HE A R JB, HAZ s e B AT e B R A o — S il
FH B B 28 T 28 V3K TR S AT K TR 25 A A e
FERN B B A A ) 4, T ) O3 PR R I ZE Bl 4k
IEAEA% , AR N S50 =, B B W AE A S AE T G XL
B 5 o0 KBRS %) S 0 AR A B IR s A T 1 B 5 A
ZE P RE L 5 DR S an T 24 T T A i - 1) EE T R
— b VT BC A9 S 2E 5 2) 2 30 K TR i 25 7 I ZE A P sl sl 25
ARl N ST BPE 55 3) M BPRE K B ) i A A 1 AR
A L) — B[] (R e iiE P JC A R A

Je PR ot 2 TR N K sl it B e LA, )z 4
AT R R AR SR AR AT I E R
MLV AE G, PTAR AU K R R R i L B 5 il L B
1B M2 R G A AR ™ AT BROMO I AE o I8 B
MR T HAE KR BAE , v 7 A R 1 5B, 5
TR AAEAE T 25 3, Al 3d 2ok S8 N 5140 it 1 388
23 BTG Y S0 FE I 1 X R S 5 T 1 X B A
175 % v AU s, i 37 3t KRR, SR AR A = R 7
THRISEHATUIRIE A, AT ORI i X T

MALDI - TOF — MS %5 & B, Ja B i 55 7 119 7 i
T 1 %444 {2 MALDI — TOF — MS A4 8 128 v ke
Ry BR MRS  ARAT BN S 45 R IR A AT 2 B, YPOL -
YPO4 FIHJOL 1 ITS J¥ 41 e 3R A e /Ny 32, ik i i &
I, TR 8 SO 0% S AE R, R LB YPOL -
YPO4 FIHJO1 354 R AR F 12T .

ITS J7 5 55 58 S Wb S 2 B0, 5608 TR T 51 5 36
JE R A U T 50 R A T LR B s 28 /0 H B 2 A DE i 45

93



