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Isolation of Aeromonas hydrophila and Chitinolytic Properties. Kwang-Yup Kim', Chan-Yong Lee™*
and Ke-Ho Lee. 'Department of Food Science and Technology, Chungbuk National University,
Cheongju, 316-763, ‘Department of Microbiology, Tagjon University, Tagjon, 300-716, Korea De-
partment of Food Science and Technology, Seoul National University, Suwon 441-744, Koreq —
For the production of potent chitinolytic enzyme from bacteria, screening was carried out. Of 100 samples
from soil, fresh water and sea water collected from the Kyung-gi area, 7 strains of chitinolytic bacteria
were isolated. Among them, Aeromonas hydrophila S-3K showed the highest chitinolytic activity. Culture
conditions of Aeromonas hydrophila for the production of chitinolytic enzyme were inverstigated and lytic
enzyme was fractionated by the use of ammonium sulfate and Sephadex G-100. Maximum production of
chitinolytic enzyme was obtained at pH 7.0 and 30°C with chitin concentration between 0.2% and 1.0%.
Conditions for the enzyme production were optimized including fermentor cultivation. The chitinolytic sys-
tem of Aeromonas hydrophila 5-3K was composed of two enzymes, chitinase and chitobiase.

N-acetyl-D-glucosamine2] B-1,4 ZF3#l chitin
Afa g o g 2jFAbell F5-31A4 £A03= biomass®]
W dzt oF A E AHert sl FASETE, 5 T3]
Soll elsted 2ol AT T 912w (1, 2) chitin®] A
B8, A, AR S0 BAoE lsle] ot
AT, 554 2 H471E Ae] Sl WA o8]
I 9 rh(3-9). Chitin #38] &4t FAEH »] 4 EollA

o, T S AAAEE AR
o, o5, FA T,
55, 270 st e AEE ol o (10-14), A
E-o]| 4] Soybean seed, Wheat germ, Yam S|4 chi-
tinase7} H2 ¥ IvH(15-18). Leju} A A o2 o) g 7}
=8k chitin FaFE e 582 vAEZHE doxn,
Aspergillus, Lycoperdon, Conmidiovolus 52 4l %3l
S3o]&o| chitinased #v|3}v, Saccharomycess} 7
Ao xE ¥aEde}(19-22). Al A Chromo-
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Bal|v| A o] oA tE 9o, Wl Streptomycess E
HgE i p-F-o) chitin ¥-85-& 7FA 3 2l oh(23-32).
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d

Ol

Ja

*Corresponding author

Tel. 82-42-280-2438, Fax. 82.42-283-7172

E-mail: chanylee@dragon.taejon.ac.kr

Key words: Aeromonas hydrophila 5-3K, ‘Chitinase, Chito-
biase

cosamine 2.2 F|= AL dubH © 2 chitinase(E.C.
3.2.1.14)%} chitobiase(E.C.3.2.1.30)2} ¥+ 7}#] &49)
FEAg0 g o] Fo{xr}(32, 33). Chitinased] &z
245 o838k Astehy ukAle) 3tk ATE T W)
oAx| 3 gleh(34, 35). AkdAtelelA chiting protein,
mineral 57 H3AE JAJsta 9loev] AEZ e =9}
7R 2 oo AR o7 EAslo R, ¢4
chitine]v} 44 Fallol] 23t chitinfFr =8 7] 4] )
A A e sheby A e)vh 875035, 36).

Chitin®] thiE=ql o] dl2M FAEAS U1 EA
2 AREE = glucosamine] A4, A Elof| 2]3) chA|E
o] APk, 19] A FRof, ofekE Hol So|r o) &
#3ted= & chitin 8 EA4e] Aito] Aol
Chitin ¥3) TA42] A4t vl BB 2= o] o] Ao
AA gk, FABAS 9ol £7] H adbo] fold A
o] A etsled, w3l chitinase - AFe] H2)
o Felwrl= Aol felshet.
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EFT Jiﬂ*, FAEANA AT 100 F2] A A
2el®l 5 Foll A chitindsl] Ale| =& 455 AW
sled ARg-stR 2w, EelHl ¥E< 15% glycerole £
§3HE nutrient WAE ARS-Ste] WE »abalolch

HHX]

Chitin #3044 A2 2]+ 3k colloidal chitin
o 3gE- vl 2] (colloidal chitin 4.0 g, K,HPO, 0.7 g, KH,
PO, 0.3g, MgSO,-5H,0 0.5g, FeSO, 7H,O 0.01 g,
ZnSO, 0.001 g, MnCl, 0.001 g, agar 15g, disitilled
water 1 liter, pH 7.0)5 AF8-3}gi o ©EAagio = A8
% colloidal chitin Hsus2 vIH o2 A 2= o
(37, 38) ZAaAAE HsiA= AFAkeR=](Colloidal chi-
tin 10 g, Glucose 2 g, peptone 5 g, veast extract 5g,
K,HPO, 1 g, NaCl 2 g, disitilled water 1 liter, pH 7.0)
£ AHgetgdth

Alet
7HE A|oke GR i EPEFe] 24 dAlgle] et
1o p-dimethylamino- benzaldehyde% Fluka
(Buchs, Switzerland) A58 AF$8}53 32, colloidal chi-
tinAl Al = Wako(Japan)AFe] chitin & ARSI}
N-acetyl-D-glucosamine, chitobiose, chitotriose, pu-
rified chitin, chitosan, cellobiose, p-nitrophenyl--/N-
acetylglucosaminide, B-N-acetylglucosaminidase 5=
Sigma(St. Lous, U.S.A)AE-& AH8-3kict p-dime-
thylaminobenzaldehyde(DMBA) -£4-& 1.25%(V/V)
2] 10N-HC1& E33h= acetic acid 100 mlell 1 g#]
DMBAS Fo{A] vb5%] S 3 AREX] K o] A& vbE
o] A3}t

ChitinE2sll M|#e| E|

T4 A8 1g& ]”‘5{5“&01] Yy HE SHFF 10 mlE
7hste] ZFSiAl HbgE 3 1087 AA| A 7|2 AAsHE
AA] wlZol 2 F3}o] colloidal chitin 3 23wl %
streakingdFH 1 AH5-8-8 1.0 m/ #|3le] A 8ol k=) A
o} v 3]481ed pour-platingdhsitH(39). A= plate
= 30TColA 3~7L7F vk H, T clear zones
A A3 colonyE A2 oA w R of] i o]
2 o|Algfe] o= Ee 5Tt

Bojd 2F5o s4

deffsby A TA9 e ¥ =27 GramP AL
&tod #v) A } micrometerE AHEGhe] HASIYl 31 -5
A2 W33 i X] ol A zpuleksted ZAlsld e H
zo] EA= Jm%@«ﬂifﬂ_i Arretdch(40). wFA &
Al 2 AP B R] of| 4] 2] A gelatin¥E}, AR, co-

lony2] FHelgs 23 (40). AEEA E4 Mc
Conkey agar H 6.5% NaCl s =|<l|x{2] ABAF oxidase,
catalase, 24rd #%, oxidative/fermentative glu-
cose test, ONPG(orthonitrophenyl galactoside)test,
arginine dihydrolase, lysine decarboxylase, triple
sugar iron{TSD) test, IMViC test, phenylalanine
deaminase, urease, amylases-& ZA}s}sith(41, 42).
g4 A8 glucose, rhamnose, arabinose, mel-
ibiose, sucrose, sorbitol, lactose, trehalose, 1nositol,
mannitol, xyloses-°ll @3} phenol red brothss A&

sted &4 Asbs AR shadvh(42).

BAEN 3

XEAO| AAIT} chitinolytic activityZE &4 9]
AARE A= agars TR = -SR]l A4
o 2y peptonee 0.5%(W/V)= 7 #H7}&t brothel
Uzl AwtEl FFE AEdA 30ToNA 1~3€7 A&
vl oF5}ed oo chltmolytlc activity+ Reissig 52| vl
S W sle] 2R8I TH(15, 43). LA E2]g vjdl 0.5
mbs (.27 M2] potassium tetraborate -2 0.25 m1%}
Egel] #e EolA 887 7Vt R AT F
3 ml®] DMBA £9& 9w & EE7 370 208 &
Z| F 585 nmellA FHEE S5t oju 2424
1 pUnit-2 S0zl 2713} 1 pmole & N-acetyl-D-
glucosamine(NAG)< AAdst=dl HogF gako =
A efshadct,

Chitobiase(N-acetyi-D-glucosaminidase) EM&H
Chitohiase®] 842 Borooah%2 HH-E sl =
At (44). 349 1.0 mlod Z1AZ4 0.02 Me] p-
nitrophenyl-B-N-acetylglucosaminide-2% 1.0 ml&
7Felked 40°ColA 1087 vES- AlZ ., o)) 7)1z} B4
+ 0.1 M phosphate $F&8-Rofl Zo] A} 5j43}ed A}
23}2ie

BH-S AR 217171 A%k 0.25 M Na,CO484 2.0

mlS 7}3}o 432 & Pye Unicam pu8600 UV/VIS
Spectrophotometer=- 4&3}04 420 nmellA FF=E
m;x-]g]_oﬂr,} Bldl‘lk"ﬂ oﬂ [;H,&] 25_%,:1‘12 ,{]__G_a-}cﬁ
o FAEAY el arbltrary unit.2 2 Ab7] 2713}
oA 10F -ot8] SH =] Walgte g F A8kt

ERE2] 2™ §49 1.0mldA 7|HE2A FE
4.0 mg/mle] colloidal chitin€<§ 0.5 ml®} phosphate

2+5-8-<4 (pH 7.00& 1.0ml 412 F 40°CllA R F
‘i} Hh-S-A1 71 & A3 B8 Dinitrosalisylic acid®

= AH8-81e ;%* Fahsart(45).

HHQF % # A LAl
HHFEZ 300 ml AHHEeb2=2e] pH 7.028 2&E



) x}(Table 2)5 27t 50 ml# @3l 7pHA73 2lekay
of71ofj4] 10C~50CE wrl]a‘}ﬂ%ﬂ 24X 7F=3) wlj kA
AF e ko iy dAS 2 2agAds A

HAuFLTE #Flsil o] o4& hemacy-
tometer® AM-3lg om 27| pHE 0.1 N HCl 7 0.1
N NaOHE AH8-3}ed pH 3.0~pH 10.0°% %3 ¥ =
aokel & 1 mld A E8ted 30Tl A 244752k Aedl
A Z et wioF Zhzhe] pHell i3t + A5 R A
AA-E vl HA pHE &elskedch |

M =O| chitins&E  Peptone 0.5%(W/V), yeast
extract 0.5%% X33}l colloidal chiting%& 0%~
3.0%7t# Zeldt wlx] & 50 ml& 300 ml Fepzo]]
o pH 7.0, 30CollA 24A17F AleduleF3ted colloidal ch-
itinyF =2 48 £33t A chiting=F A
skt A F% colloidal chitin 7 $%7} 1 mg/ml
oduf 420 nmol| A FFE7} 0.80]% ).

EtARIQ] AHEF (.5% vyeast extract®t 0.5%2] pep-
tones EZsH= sllA} 50 mlel] Z+7 CMC, cellulose, cel-
lobiose, chitosan, coarse chitin, purified chitin, colloi-
dal chitin® 0.1%, chitotriose®} chitobiosex 0.01%% =
2 A7REEE 30l A AleuleoFsA] 8, 16, 32, 48, 56
AIZVE R A 85 AFHI 2R A0 S FSA ST

BARUQ| HEF 0.5% colloidal chitind £3§3}= pH
7.09] ®A] 50 mlell casein, peptone, urea, casamino
acid, asparagine, L-arginine, histidineS 7+t 19%(W/
VAl 28] (NH).HPO, NH.(CI, (NH,).S0, NH,
NO, NaNO, KNO. & ZH7F 0.2 M¥ A7 3 307,
pH 7.00ll 4 24217} -E-ob Al etulofgh5 A AAA 84
gAalo] it Fr|AHAHe] d3E SAsg o, 0.5%
colloidal chiting Z&3l= pH 7.0, 50 mle] Aol pep-
tone, yeast extract, tryptone® 24z} 0.1%~5.0%7}+ =
EE H7Ig ofbg 2447 Fqk AlEueRdt = foiA s
919] odske Zxysbeic).

THHQFN [FAMAL B2 dFFE slantol|A e Fol
o] 213}o] nutrient broth 20 mlell AEste] 307 el A]
2077k gt AleuloFA| 7] £ g4 AAkul =)ol A E-(0.5
% V/V)stae), nljofe Jar fermentor(New Bruns-
wick MF-114)5 AH&-8ld 27 wliefAl F7]+= 2 vvm, If

2k 300 rpm, 2%+ 30C, 7] pHE 7.02.2 3o
W AXAE 0.01%F F7Hivh 284 $13E #HA
A oF A ZH-& A7) fiste] 2417 vic) FAYEsT

EEA0| XX FARY

Jar-fermentorel| 4] 16A17F vljof & wljofR-& 4Tl A
10,000% g% 207 AlEejste Aeda Hel =
FAado g 3t o 4 ToA WAEAIHHA 74 ol
oA AlEshgdch 42 HA2E+E pH 7.0e04 10T~

Aeromonas hydrophila 5-3K & 22| % Chitin 23 54 153

70C7 Al 10C7 A o8 EANES- 255 elsle] &4
FAE AT A g4 o' Vepfigien §49) F
A pHe 0.2M acetate 25-8-H(pH 4.0~5.0 ), 0.2
M tris-acetate 2F=8-H(pH 6.0~9.0), 0.2 M glycine-
NaOH ¢F5=2-4(pH 10.0~11.0)Z Al-8-3}o] Z} pHel| A
ol A4%AE A st} pH St&blht}f‘“‘ 2r2+8| pHel
A s 1mlst 2EAY I mlE 4o 30TedA
24417} incubationA| 7! F- AFS B4 ﬂ”-&&*?ﬂ evi=s

Gel chromatography

Jar fermentoroll4] 16A]7F wfok3l Ba]+f
#j okl 2 4°CollA 10,000 X gZ 208-7F Y4 31%81 ﬁ}ﬁ%
SA-S FHaled ol o417 ammonium sulfated 70% 3
e A HAHE] SAAAM 4TAA SRS AR
10,000 X g% 2087 |AdF-este] 42 HAHEFL 0.1
M phosphate $F&8-d(pH 7.0 2 &3heli ol & F
Aatoll W1 479 20 mM phosphate 2F5-8-dof| 4 64
FEQl EA o] F-g A AT WAzl B aelw
A HE AAE $8ted Al8-slgdc). Sephadex G-100
column chromatography<= 20 mM sodium phosphate
&M (pH 7.00F AHE3t] &5 5w 20 ml/hr®
gzshgt,

;-HD.IH_.__;

2 3 A

Chitin2dl] M|2l 22| & Mut

A, o, 7dEh e o] okt ehAd ela M T
‘ﬂ]*‘] A A5 1004 ol di3ted chitin *r“ﬁﬂﬁl"ﬂ Al g
< % A3 Fig. 1o419} 7ol colloidal chitin -& -4 &}
Bl sk YRR AellA colony Tﬂ of %

H8he WS colonyi Hol7 Bael ofajel wpy
T, FBo), AT #0 MER vhehd 2T o)A

chitin¥sll-z¢] A2 g "kl gloly FE5 E4]
olel= A I} A X gkch(22, 39). F&|& ol R|of] Al8-%
colloidal chitin® F%7} 0.19%(W/V)elal o 7% &g
o] wfz|2} Fwigte] FRo] A FF ‘i%’ﬂﬂf—i 0.1%
CONgo red%°ﬂ__i 305-7F A2l3l3r 1 M NaCl-§efo
1587 Al A% 5= o 53 Frige] A S Hol= colo-
ny& ﬁ—]‘cﬂﬁ"ﬁ"HFlg. D).

Chitin H#3Hd ek =] o A colonyF-$ ol Hr}let F7 5t
S A= 775 ool F v oer yEs|e
o), WAF-E A ¥ MFukE i S E chtind-3)
= 543 HIl2 A Table 10149} Fre] B AH H35
Aol w2 750 #FE Akt 1% £l 5
3 K(3.73 Units/mD7} KM-3(2.04 Units/mD Bt} chi-
tindl5o] 1.89 v Eto o g o]|F AYFLE 5-3 KT
TE Aoz Avksle] 2l s s)e] .

.




Fig. 1. Detection of chitinolvtic activity from the colloidal chi-
tin agar plates by Congo-Red stainning.
After pour plating of isolates, it was incubated 3-7 days at 30C.

Table 1 Chltlnelytlc aclmly of isolated bacteria.

KM-4 KM-3 KM-9 5-3K KS K-N KM-7

Chitionlytic
Activity
(Unit/ml)

0.86 204 1.09 373 098 075 103

2elnFe 54

7 w2 H chitin®-8]43 AldFell A o1 Fallse] 713
% 5-3KE F-ulsle] FA|FFE AdA s ol o
3|o] ﬁeﬂ;ﬂ E.] ﬂgak;ﬂ E.A] Aﬂeql:ﬂ EA] 4l El 4 2] 2],
3-8 ZARSH 73”4# Table 254 Table 3l vfeh il

5-3 Ko7+ ZAE 3AI3HA] ¢+ Grame4d 2 ?J‘E
olm] FAdo] ¢l 71 oxidase Aol O/F glucoseﬂﬂ 2]
Aol 4] fermentative® VERG OB 2 o] FF1= Aero-
monas=-, Chromobacteriumz v Vibrio=s %‘94 Bhitol
F3h o oA Chromobacterium -2 Hepby A4
g Relv.F A=l ¥ arginine dihydrolase, lysine
decarhoxylase, ONPG testZ3} &4 o] #F7} Aero-
monass -5 #3lskivh46).

Aeromonassy A A. salmonicidav- S—5°] ¢l2
g Pz AAg Fa= 3AZE §13, triple sugar
iron(TSI) test, IMVIC test, ¥4-% A4
S AR ARE EdEZ A" REeldF 5-3KE
Aeromonas hydrophila 5-3 K& 54 83 t}H46).

»

TMEXA A SAUMEA
Aeromonas hydrophila 5-3 K& vjF2-5%0 W& o5
S gl o 8A44L 10C~5010] 7t EolA FARE

Table 2. Morphorogical, Cultural and Physiological charac-
teristics of the isolated strain 5-3K

5-3K
Charcteristics
Form Asporogenous straight
tods with round ends
Size (um) 0.7-3.0 um
Motility +
Gram staining -
Cultura] characteristics
Agar slant White
Broth Uniformly Uniformly rurbid
Gelatin liguefaction +
Colony
Form Circular
Elevation Convex
Margin Entire
Growth at 4C -
41T +
Physiological characteristics
Growth on McConkey agar +
Growth on 6.5% NaC(Cl -
Oxidase +
Catalase +
Nitrate reduction +
O/F glucose Fermentative
ONPG +
Arginine dihydrolase +
Lysine decarboxylase +

Omithine decarboxylase -
H,S (TSI) -
Indole production +
Methyl red +
Voges-Proskauer +
Citrate utilization +
Phenylalanine deaminase -
Urease -
Amylase +

Symbols: +: positive; -: negative.

Table 3. Assimilation of various Carbohydrates by the
strain 5-3K

5-3K
Glucose +
Rhamnose -
Arabinose +
Melibiose -
Sucrose +
Sorbitol +
Lactose +
Trehalose +
Inositol +
Mannitol +
Xylose +

Symbols: +: positive; -: negative.



Az 30TCAM dF AFF T GXe] 25 Hx
£ wodvk 7] pHell 218 ed3ke 2= pH 5.00) 3}l A
i -Mwﬁ} ?1 = UrE%LM ‘”"%wﬂ# pH 8.0~9.04}o] 4]

L= ;z] DH_? L]—E]—L]—] o ,;1, DH
30°C 1 4] 24*’*] 2k vioksl uf, chitin 37}
Tl W Ei%"é & Bk A3 &AL col-
loidal chitins%7F 1.0 mg/mlYu] 25 2edon
0.2~1.0 mg/ml8| F&xolA ke FHARE A& Vel
ol (A3el A A of AnpE n3bs) B Aeromonas hy-
drophila 5-3 K& chitin'®3l 8427} inducible enzyme%
= o & asdoh w A Fel gAY 2 inducer#® 7}
0.19%=52 thaaled FAZ v]R] o4 Redufokslar 1
FEANOZ §FA4AIAL v A3l= Table. 4942}
72l Purified chitin¥ 7b-+ 484171 wiefel 2] NAG

Table 4. The effect of CMC, cellulose, cellobiose, chitosan
coarse chitin, purified chitin, colleidal chitin, chitotriose, and
chitobiose on the induction of the chitinase system
Micromoles of NAG released/m!

8h I6h  32h  48h 56 h

Inducing Agents

Control* 0.08 (0.14 0.12 0.11 0.09
CMC 0.07 0.12 (.13 0.10 112
Cellulose 0.12 .15 0.12 0.11 (.09
Cellobiose 0.27 (0.20 0.1% 0.18 (0.10
Chitosan (.33 (0.25 (.24 0.17 0.16
Coarse chitin 0.21 0.39 0.40 0.39 (.28
Punified chitin (.73 1.18 1.48 1.50 (0.97
Colloidal chitin 1.08 1.50 1.36 1.28 1.10
Chitotriose .13 (.15 0.12 0.11 0.10
Chitobiose (1.39 0.34 (0.32 .26 0.23

*All flasks contained 0.1% of each agent tested, except chi-
totniose and chitobiose (0.01%). But control contained 0.5% of
yeast extract and 0.5% of peptone only.

Table 3. Effect of nitrogen source on chitinolytic enzyme
production by Aeromonas hydrophila 5-3K.

Nitrogen Compound Cell growth Chitinolytic
Source (Abs. at 550 nm) activity
(U/ml)
Casein 0.370 0.87
Peptone (0.997 3.775
Organic*® Urea 0.057 (.08
nitogen Casamino acid 0.124 0.43
Asparagine (0.266 0.50
(NH,),HPO, 0.703 2.13
NH,(CI1 0.250 0.80
Inorganic** (NH,),SO, 0.198 (.58
nitrogen NH,NO, 0.122 0.30
NaNQO, 0.093 0.08
KNO; 0.097 0.05

* n 1% (WIV), ** - 0.2 M.

0.5% calloidal chitin

Aeromonas hydrophila 5-3K 2} Bl ¥ Chitin B8 E4 155

(N-acetyl-D-glucosamine) A &3 1.50 pmoleol 1
collpidal chitin® 7F5 16A]7F vllekell 4l NAGAIA] ek
1.50 umoleZ A colloidal chitine] ©] A o] 85e] &
S FAg = 18 o 9 2l9dek Coarse chitin
o] inducing effect® lepllz] ¢t HoB wvlFo]
Aeromonas hydrophila 5-3 K7} #4)38}+= chitin®3] =
Aol ZAE chiting 78 3}}0!] 2 935t 7o g ok
A{CH,) factor7} =53 7oz A2 e}(31). whx| &
off Al ofei7pR} 7] W F-7 ]3}”"1’101 FAY N g4
off u]x]3= °dskg F ARSIl Table 5o vebligdch 7]

AU 2= peptone 777} 3.75 units/ml, F71%
%22 = (NH)HPO, 77} 2.31 units/mlZ4] 7}
% EE’%R#O]?JE S o= qlek Chitin %38 &4 YAk
13 w2 24 FollA 7h F83F J S vF= AL
A Aflelgl e, 1 T4 peptonee] 7} &3 o]
ong o]F AN S7F AAdod A

Peptone, veast extract, tryptone®] 55t o318k8- re-
lative activity®. 3Hibslo] Table 6] vepdiich
0.5% 2] & o= peptoned] 453] ¥ A& 1}
el 57, peptoned} yeast extractE 25 0.5%% A7}
gl 4ol Z2AAC] &Ado] 4£umts/ml-3§:- veb|el o
o]+ peptone} tryptone IEi= veast extract®} tryp-
tones 0.5%% 715k =34l o Egiclh K.HPO.2
KH,PO 8| = <dgk-& 7413k 23 K)HPU,IM 0.5%
A7 Z4-57F 7Fd 52 chitin #8585 veRU I}
Aetromonas hydrophila7} A}3}sE o= Qlolr @ted sl of g
T xtadde] ofdkel disted AR ZH3, 0.5%2
colloidal chiting E3l= vl x| ol 4] wlokalg o, A7}
gl o] Bl Agln WclE odsks 2x] oralu)l. Glucose,
lactose, cellobioseel] 2]3fA] 2k7te] AbEg abr) glgl o
7 RAE= oS- wieksielr}. Biotin, nicminic acid,
thiamine hydmchloride vitamine By, 52 A& AE
2}7t A v)sle] wRekdk & g sl L contml-*f]r v} ! 3}
< wellx A7} A weolx] ik abnAlA]).
Aeromonas hydvophila2] 5ol T8 Frledeg ¥ 11

Table 6. The additive effects of peptone, yeast extract, and
tryptone on chitinase production in the medium contained

eas —— — e m—-—
— — = e e

Concentration Relative Activity (%)
(%) Peptone Yeast Extract Tryptone
0.1 69.5 1.0 67.8
0.5 91.8 69.7 85.6
1.0 94.7 67.3 97.8
2.0 95.0 98.2 097.7
3.0 94 4 99.0 7.5
3.0 90.7 100* 07.5

*Crude enzyme activity: 4.05 Units/ml.
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Fig. 2. Effect of temperature on activity of the chitinolytic
enzyme produced by Aeromonas hydrophila 5-3K.

zlo] i+ NaClel] th3te] v =]l 0.1%~0.5%%] Fx=H¥
B2 H7tste] wliofdt F AAEAAS *i‘—'- g%k 23 0.2%%
o of7ke] FAagAl el S Hohrh EAaA4 T 3
A efefAZEE A7) flsto] AAMN Rl A jar fer-
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