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Studies on the Characteristics of Microorganisms
Isolated from Ancient Archives

Kee-Hyun Kim,*! Jong-Sun Shin,"? and Dai-Hyun Yoon*!

ABSTRACT

Habitative microorganisms were isolated from the floated air and surface of record materi-
als of library with ancient archives. The major ecological fungi from them were isolated and
identified as Aspergillus niger, Aspergillus oryzae, Neurospora sitophile, Mucor mucedo, Mucor
rouxii, Penicilliun notatum, Rhizopus delema, Rhizopus nigricans, Thamnidium elegans, and
Tricoderma viridae. )

When the cellulase activity of fungi isolated from ancient archives and documents was ana-
lyzed, Mucor rouxii and Penicilliun notatum showed the highest avicelase and filter paper activ-
ity, to 18.089 and 2.819 units, respectively, showing destructive ability of old archives and doc-
uments. Whereas, Mucor mucedo revealed the highest CMCase activity of exoglucanase to
7.044 units.

_ Cellulase, Ligninase, Lipase, Protease &
1. % o BAE BHjsle] Yol TalsEa wast
A% 2t 2% A/HAE BT & e A

nAEE F7), EY dAFR 5 A9 RE T2 2E Cellulomonass '™ Pseudomonas
Zoll MAEH, Tyt 37) o2 alge] E 4 58 Clostridium<; 1V Cellovibrio% 1219
AFA Falety £E - B Zo] M 34 Acetivibrio$; 1415 Cytophaga'® So] &R
A FAAE BAsT A IAE 7] Fog I ler °]—°1 AAsLe cellulase® avice-
WAkt 58] FEolo wAMlE AR lase(exo-1.4-f-glucanase, EC.3.2.1.91)
2 A 714 BYEl E53F AN E 2 CMCase(endo-1,4-B-glucanase,
A7 EZAUAL SHE o9 9Adsie), EC.3.2.1.4) B-1,4-glucosidase(cellobiase,

Bk ohgl ol e SR 44 #-D-glucoside glucohydrolase, EC,
3 AAsteg A EAE F2 AW o)Az} 3.2.1.2) ZoA ZAA cellulosed ¥alste
29 Fo|71FEAN TL Az FA7E HA avicelase(B-1,4-D-glucancellobiohydrolase)
o 45 EAT IFole AEAZ Amylase, 7} 8ol cellobiosett short chain cel-

"1 AR E8EL HEFH(Government Archives, Records Service and Preservation Disivion 920, Dunsan-Dong, Sea-
Ku Taejon 302-701. Korea).
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A9l e %—Zﬂ‘é}E & 23] $lsko
715E FEAE vAES H2EE WhoE A3
8, Zzte ’ﬂE—ﬂHH?‘} Potato Dextrose
Agar(PDA). Malt Extract Plate(MEP) $
AN 715EE FadelelM 103 71 ESo] o)
AR2ATFE AT, e AR S PDA,
MEP®IA e A%, siFated o] A" n)Ay
EE 30CalM 72413t Bk widslug et
Aztety B8 zAlsle] 38l

L

g
Tl

A EX
S Jo

2.3 Cellulase Ajptate| EbAR

Z0] 9] FABC A2z ox FHudEZoA
walshe Cellulase A4+ nBES Es}r]
& AHujR] A EoEel s ’é" R ks
HAYYEE 37, vasdc,

1o o qju

2.3.1 Avicelase Activity

2% (w/v) avicel @& 1mL% 0.1M
acetate buffer (pH 5.5) 1 mLo 549
0.4mLE 718t 45CoA 6083 & whaA
Z1 % 100¢celA 583 7tdste] wke-g AR
A AFdue #dTe ¢S DNSH? oz
550 nmollM e EF3=8 A5t

Table 1. Compositions of medium used for isolating microorganisms from the ancient archives

and documents

Medium

Composition(per liter)

Potato dextrose agar(PDA) Potatoes. Infusion from: 200g, dextrose: 20g. agar: 15g (pH 4.5)

Malt extract plate(MEP)

Malt extract: 20g, glucose 20g. peptone: 1.0g, agar 20g
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2.3.2 CMCase Activity

2%(w/v) CMCEY 1mL$ 0.1M acetate
buffer(pH 5.5) 1mLe &4 0.2mLE 7}
st 45°ColA 308z WAl & 100CelA 5
B 7MEste Bbge ARAAA dedue &4
Fol & DNSHe= 550 nmoxe] E4=F
ZAstqich.

2.3.3 Filter Paper Activity

Filter paper strip(0.5%12.0cm) What-
man No.1¥ 0.05M acetate buffer(pH
5.5) 2mLol ¥2 849 0.8mLE 78k 45
TollAM 6087 & wgAZ F 100CA 58
2 rgaEted g2 AAAAG. deAu g
29 %2 DNSHez 550nmelrel F3=&
48

% &4 1.0 unite 99 ZdNA 1£
cellulose2FH 1 pmole®] glucosedl 4%
SAGS AAstE Fho] goz AHosirt.

2.4 chatmol Hay

Bovin serum albumin(Sigma Chem.
Co.)& EFAEE 39 Protein Assay Kit
(Bio-Rad Lab., Richmond, Calif, USA)
g o[&3to Bradfordd Wyoz ZH34
E}_.Zti)

2.6 0|dE 2¥o| ME X|Fo| Zrwsl

ool mE AF B=HsE 7] A%
of Fulgh wWiA(PDA, MEP) $jd vlg] 2d¢
ANa(3A)E 2 7 E 10578 FT4
o2 HFTT e, 28~3TTColA 3~54zt wjek
. FFole TALE AAT Al WAAE
3712 103 W % (MD)sto] Hagke o
Z2T(295A] B2 Fo] AR v AR)
g} vlwsiidt,

2.6 OIS WMol e X|fFel AAistey
EJ

A Ee WAz QI3 A Fo| A A=
F718o2 A8EE AFAF colorimeter
(Minolta model CR-200)2 Z43le] KS A
0063 wel L*, a* b* %o2HE AXAE A
ststdch, olul M E={(AL)*(Aa)%(A
b)Y V2e] FA& AMESIH oY, ME ZAA AR
= A& #Yd w1 FAY.

AulFS 297 AAsta 4Y3Ee] Bujoko] &
AL 3,000rpmoZ 15830 AR s)
At FAE E2stq in vitro FTE
A AAsIsith. FHele PDA - MEPHIR| &
ARSI T, AAHRE 79 FHd wel F24
AR oy G2ARFRS ZA st ALgSATH
233 E e ZA= WA 20 mLE petri
disholl %o $3AA 3FE VEDL Y T
A2 wjF3 ALEFFE FUuR o HF A
5mLE iAol FEo2 gEden Wi
ARHRe 7S AL WA F 5mLE @dF2
2 3l FH#WE A A3l S84
222 paper disc methodol wa}t sty on,
FoAE dF P4 FHsl 28~37C, 18~484]
b ket el JERd AAY(clear zone)
o AR (m)¥ 43t 1 gaggdez Yehy
At

3.1 0jdz2| =29t 53

nAES oredsty 4 (E4)s] Hsty
ue) Zvg PDA, MEPHAS 27 AgZa
o duet S AeH 54 vAY 2
3} Aspergillus niger, Aspergillus oryzae,
Neurospora sitophile, Mucor mucedo, Mucor
rouxii, Penicilliun notatum, Rhizopus dele-



88 A4 -

Al &
-0

it B - Fol7lE 30(4) 1998

&y

Table 2. Cultural characteristics of the microorganisms isolated from ancient archives.

Growth on MEA

Species Making Size{um) Color Clamydiospore at 25% (mm)
Aspergillus niger smooth  100-120  pale green absent 35-40
Aspergillus oryzae rough  400-500 pale green absent 32-34
Mucor mucedo smooth  70-90 grey absent 32
Mucor rouxii rough 80-100 grey present 55
Neurospora sitophile rough  125-250 green present 30-35
Penicilliun notatum smooth  100-250 light absent 25-30
Rhizopus delema rough  170-200 pale brown present 35-60
Rhizopus nigricans smooth 130-180 brow yellow present, 30-55
Thamnidium elegans smooth  60-120 grey absent 50
Tricoderma viridae smooth  100-120 green present 20-28

Table 3. Various enzyme activity of avicelase, CMCase and B-glucosidase from isolated strains

Species Specific Activity (units/mg)

(Culture supernatant) Avicelase CMCase Filter Paper
Aspergillus niger 0.141 0.070 1.153
Aspergillus oryzae 1.037 1.021 0.011
Mucor mucedo 0.142 7.044 0.523
Mucor rouxii 18.089 0.031 0.010
Neurospora sitophile 0.898 1.435 0.814
Penicilliun notatum 2.311 0.469 2.819
Rhizopus delema 0.033 0.899 0.022
Rhizopus nigricans 2.278 4.308 0.911
Thamnidium elegans 3.260 1.671 0.083
Tricoderma viridae 0.560 0.008 0.086

Enzyme activity was measured by the described in Material and Methods. Each substrate

was added into standard reaction mixture.

ma, Rhizopus nigricans, Thamnidium ele-
gans, Tricoderma viridae 10Z59 2%o]&

s (Table 2).
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3], AEFlZ 12 dteln dydEdz 5y
< Bodld g4ty e s 233 dxe
Mucor rouxiio|~] 18.089units®] Avicelase,
Mucor mucedo)d 7.044units® CMCase,
Penicilliun notatumo)x 2 819units® Filter
Paper Activity& Jeliigit}t. ol& Chey 5%
ol Bugt cellulomonas sp YE-57} Aitele

cellulase specific activityBt} & A4
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Table 4. Effect of folding endurance under contaminated paper

Paper properties Folding Endurance (MD, cycle/1kg)

Fungi 1 2 3 4 5 6 7 8 9 10 Average
Base paper 36 M4 30 27 28 28 35 27 22 43 31
Aspergillus niger 16 24 23 17 18 24 25 17 20 23 21
Aspergillus oryzae 23 26 21 24 24 21 17 21 23 24 22
Mucor mucedo 15 16 15 15 12 11 11 13 15 23 15
Mucor rouxii 15 11 15 10 12 9 11 14 15 12 12
Neurospore sitophile 20 23 19 24 28 23 21 22 24 27 23
Penicillium notatum 14 18 12 18 21 22 15 16 11 16 16
Rhizopus delimer 23 28 30 24 19 21 22 19 23 24 23
Rhizopus nigricans 14 18 19 20 12 16 14 15 15 16 16
Thamnidium elegans 11 11 13 17 13 15 17 13 11 11 13
Tricoderma viridae 22 21 21 20 19 22 20 19 22 23 22

Table 5. Color decrease under contaminated paper ( E)

days -
. 0 3 6 9 12 15
Fungi
Aspergillus niger 81 54(27) 50(31) 44(37) 39(42) 36(45)
Aspergillus oryzae 81 71(10) 62(19) 55(26) 52(29) 46(35)
Mucor mucedo 80 76(4) 72(8) 69(11) 65(51) 64(16)
Mucor rouxii 79 74(5) 72(7) 69(10) 67(12) 61(18)
Neurospore sitophile 80 67(13) 63(17) 59(21) 55(25) 53(27)
Penicilliun notatum 78 60(18) 59(19) 53(25) 50(28) 46(32)
Rhizopus delimer 79 67(12) 64(15) 59(20) 55(24) 52(27)
Rhizopus nigricans 80 72(8) 68(12) 62(18) 58(22) 54(26)
Thamnidium elegans 80 77(3) 75(5) 73(7) 72(8) 71(9)
Tricoderma viridae 78 50(28) 48(30) 41(37) 38(40) 35(43)
g3t 23A7)E Ao YEldtH(Table 4). 3.5 7lstio|dZof Cist &nd £

Zhsu| Bl oIt A8 AAFTA(F)
3.4 o|MEo| wilof 2 X|Fo| EHAYAE] 7 B8 Jtein| A B tiste] FaEo] Hol we
™, Neurospore sitophiledld 7} &2 3+

Aol Fgol ABHFE FFdA WSt o g5 HAon, Pa8HEE Mucor mucedo,
+ AAs A2AA A2 FH A Table Aspergillus oryzae, Rhizopus nigricans,
5y. 2 A3 F3o] WA o2 3 Mzl Asper- Aspergillus niger, Thamridium elegans,
gillus niger 45, Tricoderma viridae 4322 Mucor rouxii, Tricoderma viridae, Rhizopus
7V Zew, Thamnidium elegans= 92 7173 delema, and Penicilliun notatum o 2 3

A Jebgt), olite]l ANZRE Aspergillus g4 Jehfch.
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(c) N. sitophile

(h) R. nigricans
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(d) M. mucedo (e) M. rouxii

(i) T. elegans () T. viridae

Fig. 1. Antimicrobial activity of isolated microorganisms.
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Aspergillus oryzae,
Mucor mucedo,

3} Aspergillus niger,
Neurospora sitophile,
Mucor rouxii, Penicilliun notatum,
Rhizopus delema, Rhizopus nigricans,
Thamnidium elegans, Tricoderma viridae
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