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Abstract;: Spaceflight AIT center is one of the important environmental sources of spacecrafts carrying
microorganisms. Therefore, the research of microorganism identification and its disinfection methods
are of great importance for developing techniques to prevent and control of mould contamination of
spacecrafts. This study reports the typical fungal colonies and spores morphology of eight species isola-
ted from the spacecraft AIT center, including Penicillium sp, Aspergillus sp, Cladosporium sp etc,
which provids reference for mold identification and the construction of strain bank. The disinfection
effects of disinfectants, UVC irradiation and heat treatment on those moulds are then studied, so as to
provide scientific evidence for prevention and control of mold technology for spacecrafts. The results
show that the sensitivity of fungi with different species to the three disinfection methods has great differ-
ences. Combined with the diversity of AIT central fungi species in different regions of China, we should
select different disinfection methods scientifically or apply multiple methods when carrying out the disin-
fection work at AIT central.
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Fig. 1 The colonies morphology of eight species
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Fig.2 The spores morphology of eight species
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Tab. 2 Characteristics of typical fungal colonies and spores morphology of eight species
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Fig. 6 Germicidal efficacy of heat shock

3 i iR

FL R 25 W TR AE W B B S R — R A R
TR AN AR R e A B TR
TARBLR] BT S e R R
AR TR A W B 3 R i B ek s T R
R 2R HUE W) B B B e k. AR B EE T
b B ZE AL B R Oy 20 L T A K 2
NASA {980 4 37 B B o 5 325 - 61 4 5 N ok 2
EREA BT 117 “C AL PR 23 3] 30 h e AR .
T AR TR I T B R R X — 3 A 1) 2 A
T RE AT Re A7 5 o IR A 1 A Rk B o 1 2
Tk Aty 3 o ) T 5 A L R A PR AR e %
TR BERNTH 8 R A6 R AT v b B, ik
P38 BT R A8 0 3 R O vk L (R R B
KA %2 4 TG B2 2% 18 BR [R) F 28 14 st A i f
BWA T ENBUEE O AR, WSR2 HEEN
3B B R = T Bt R E R AIT T
i W A2 0 R 5 A o g 28 1) 2 S AR K X 3 2
AN [ b Jag 0 5 A A A PR 5 L AR S X AN [ R
TR 7 5 UM 1 BIF 5 X B 2 b 6 R 0 K 28 A
YRR TR AR R E L

TH B VR S — Fh A RO s A 45 o 1 i A [
SN 28 1 AR 25 AR B B 0 2 A B B
F T T 2 570 LA R L T R R L R TR A 4 1 T
AR 22 K TR G T B R R A% T B AR
W) 13 A SR 5T 6 0K #8 TH EE N R BA
WG, AR 42507 1 PHMB 7 1 37 711
BT B WA B R G A O R A8 ATT Hhats 8 A4
ol I 1 LR BT R ORI AT TS, BEOE A
R BT ) 42507 Ji X B B T AN RUR W
e F 277 0 7 K PHMB, 42507 % [ 3t 3k 25 @ 1@
S 7 STl A A LA AT T AR ROR L T L
AR5 A4 LOG LA, iif PHMB A %} 4% 4% 160 &
PR IR 5 R A A 16 8 S T A SR AR A i ke
PR R VAR E R M R ALk
JEFETH AR ARR 22 . X AT RBJE B R 42507 & i
A Ffbe B RS A N 2 P Sk W S 2
BRI F AR A W B A BRI dE R N
5 A B ) T B ) PHMB 2 XU I #5870
AR . A W5 Bon PHMB af RIAR 47 5% K
b R N EDO =N I S S N P S R
BE SN B ACR AR 6 4 B 2 90 SR AR e R R AE
A FURE B0 ) A AR B 5T A5 R R
PHMB X & 43 Fi & FL 0 1 I A BORAE. %



122 [ O R /A S N S ¢ 5 50 %
F) 4 B AT DA 58 AR RS L PR B — T B R e [3] DUANE L P. Microbial contamination of spacecraft

SCER T R W RO I AR B SR T 42507 Fi
PHMB & it (1 4% B 2500 - 45 3R 8 R % 3% W) 25 8
S HA 7 A8 % T . 42502 A1 PHMB 1 5 J7 15
AR 42507 BT ZCH A AL T 6 e [R] ) B A
5207 BN H 42507 BA )5 85 2%, 3% ] fig &
TR T 42507 Wk BERAR MY I A

AT R T LK g8 AIT | 543 85 1Y 75 25
J& R B AT R 4 8 S Fh Ay iR X 3
TR A 0 35 o 3 ) SO M R AT T RS L S5 SR B
AN [) ol Je 25 TR 6T AN [ 3 2% O ik i R M 22 SRR
K. BERS 0L )R T A1 AR 5 8 /W xF UVC 48 BRI
AU, 2 k] /m*UVC 5 BBF &R K 3~4 4
LOG fH . fH & X W 57 42507 AU . 2 000 X
10 °f% 4250Z A LLA K 5 4~ LOG H VA . sk
B8 T X R 425072 R AL 2 000 X 10 )
4250Z AL AT AR K 2.4 4 LOG i, fH & %} UVC
IR HUR .2 k] /m> UVC 45 B LR K 6
AN LOGHP b, 58 W w8 w2 8w,
SR A B FIR - J& R e UV C g BRI 82 77) 42507
HBH AU B AT AR K 6 A LOG A 4. A
SHGZE R R 8 Bl IE Y R B A b B AR L A B
B AR EAE AT LR 6 4~ LOG R b, % F
AN [ri) e g 5 TR XS AN )9 R T 1 Y 2 S L TR A
FEAFE H X ATT w0 5 o A E 1) 2 88 1 76 3F
PR E AT ot 55 B8 I T 4 TAE B 00 A B0 M
bRk 27 e B [R) T S O ik B 2R S N 2 A R
ik

4 LERIF

BIF 5 22 WA [) b s 2 7 0 AN [ 91 8% 5 3k 1 4
RE RA BRI 22 k. 458 R EAS R X ATT
G R R AR B A 2 AR AR BEAT FE ATT Aol
g R A T A% AR IS A A X P8 el B 2 8 A (R 1
AT LS ERE N Z R AT % .

S E 3k

[1] Novikova N D. Review of the knowledge of microbial
contamination of the Russian manned spacecraft[]].
Microbial Ecology,2004,47(2).127-132.

B R RO S R A R R SRR LT B
AAL K ,2014,5(5) :465-473.

LI Fei, YUAN Hui, ZHAO Hui.

(2]

Review of micro-
biological control technologies in space and develop-
ment proposals [J]. Manned Spaceflight,2014,5(5) ;
465-473.

(4]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[J]. Gravitational and Space Biology Bulletin, 2001,
14(2) . 1-6.

NATALIAN N, PATRICK D B, SVETLANA P, et
al. Survey of environmental biocontamination on
board the International Space Station[J]. Research in
Microbiology, 2006,157(1) :5-12.

W KT oK 22 W A W A -3 ] A (8] 3 T I
BRI ], AR ,2013,19(2) ; 38-46.

YANG Hong, HOU Yongqing, ZHANG Lantao.
Microbe control-A new challenge to faced by Chinese
space station[ J ]. Manned Spaceflight, 2013,19(2) :
38-46.

SCHWENDNER P, MOISSL-Eichger C, et al. In-
sights into the microbial diversity and bioburden in a
south american spacecraft assembly clean room[]].
Astrobiology, 2013, 13(12):1140-1154.

LA duc M T, VAISHAMPAYAN P, NILSSON H
R, et al. Pyrosequencing-derived bacterial, archaeal,
and fungal diversity of spacecraft hardware destined
for Mars [J]. Appl Environ Microbiol, 2012, 78
(16):5912-5922.

STIEGLMEIER M, RETTBERG P, BARCZYK S,
et al. Abundance and diversity of microbial inhabit-
ants in European spacecraft-associated clean rooms
[J]. Astrobiology,2012,12(6) :572-585.

LA duc M T, DEKAS A, OSMAN S.et al. Isolation
and characterization of bacteria capable of tolerating
the extreme conditions of clean room environments
[J]. Applied and Environmental Microbiology, 2007,
73(8),2600-2611.

iRV BRAL W, AR ER L AL B R AT b i
AW 5 A RRAE A3 T D] A R AR P8 AR, 2014, 4(4)
415-419.

ZHANG Lantao, WEI Chuanfeng, BAI Fanlu, et al.
The microbial distribution of spaceflight AIT center
[J]. Spacecraft Environment Engineering, 2014, 4
(4) :415-419.

R EAL, B S BURAY AT LRy 25
Ay (1. 25 Al Bh 224, 2017, 37(2) 1 185-191.
YUAN Junxia, YIN Hong., ZHAO Biao, et al. Mi-
crobial diversity analysis in spaceflight AIT center
[J]. Chinese Journal of Space Science,2017,37(2):
185-191.

KANTARCIOGLU A S, APAYDIN H, YUCEL A,
et al. Central nervous system infection due to Penicil-
lium chrysogenum[]J]. Mycoses.2004,47:242-248.
SR ARG T, LW AL S, JB/T
9348. 1—1999. Ju 2 % b7 5 . Bj %5 By B -1 30 7 vk
(ST Abat: EZ AL Tk 5 1999.



HT 2

TRSCHE A R AR ATT ot

HiL Ry

P ==

B WIE A R A BRI

123

[14]

[15]

[16]

Guiyang institute of photoelectric technology, Shang-
JB/T

1999. The test methods for the prevention

hai photoelectric institute research institute.
9348. 1
of mould, fog. corrosion of optical instruments[ S].
Beijing : state Bureau of Machine Building Industry,
1999.

PERFECT J R, COXGM, LEE] Y, etal. The im-
pact of culture isolation of Aspergillus species: A hos-
pital-based survey of aspergillosis[ J]. Clinical Infec-
tious Diseases,2001,33(11):1824-1833.

VIEIRA M R, MILHEIRO A, PACHECO F A.
Phaeohyphomycosis due to Cladosporium cladospori-
oides[J]. Med Mycol, 2001,39:135-137.
PAVLOVIC M D. BULAJIC N. Great toenall ony-
chomycosis caused by Syncephalastrum racemosum

[J]. Dermatol online J, 2006,12(1):7-7.

[17]

[18]

[19]

SHIREY T B, SCHUBERT W, BENARDINI J N.
An overview of surface heat microbial reduction as a
viable microbial reduction modality for spaceraft sur-
faces[ C]//47th International Conference on Environ-
mental Systems. Charleston, South Carolina:
[s.n. ],2017:201.

ANDREAS F, RAKESH M, PERICLES S, et al.
Overview of current capabilities and research and
technology developments for planetary protection[]].
Advances in Space Research,2014,54(2):221-240.
BPRYR, T 3C. JoN W RS 9 75 70 v B S i A Y
PERELT]. H L% S BE7 . 2015, 38(9):36-39.

LI Nini, YU Wen. Research progress of properties
and application of polyhexamethylene guanidine disin-

fectant[ ] ]. Detergent&.Cosmetics, 2015, 38 (9); 36-
39.

(¥ 2#)



