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Effects of Organic Nutrients on Chitinase Production in Minimal Media. Chang, Ji Yoon, In Cheol Kim!'
and Hae Choon Chang*. Department of Food and Nutrition, Chosun University, Gwangju 501-759, Korea,
"Department of Food Engineering, Mokpo National University, Chonnam 534-729, Korea - Four chitinase
producing bacteria, Arthrobacter nicotinae CH4, Arthrobacter nicotinae CH13, Arthrobacter sp. CHS and
Micrococcus sp. CH3, were isolated from small crabs and shrimps. We investigated the optimum medium condi-
tion for the production of enzyme and high cell mass. The preferable medium composition was as follows: col-
loidal chitin 0.1%(w/v), glycerol 0.25%(w/v) and yeast extract 0.05%(w/v) in minimal midium (K;HPO, 0.7 g/,
KH,PO,4 0.3 g/l, MgS0O,-5H,0 0.5 g/l, FeSO4-7H,O 0.01 g/l, ZnSO4 0.001 g/l, MnCl, 0.001 g/, pH 7.0). This
cell culture medium could be used directly as sample for measuring chitinase activity. Because it hardly con-
tained reducing sugar such as glucose (blank value = 0), the detected reducing sugar can be considered as a chiti-
nase reaction product. The results can be used for easy preparation method for determination of enzyme activity
and analysis of enzyme-substrate reaction in step of screening of chitinase producing bacteria.
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Table 1. Chitinase activity and No. of viable cells in colloidal
chitin mineral media with additional nutrient.

Strain 1 2 3 4
Media CH3' CH4* CHI3® CHS
Enzyme Activity(mg/ml) 0.023 0.040 0.004 0.002
No. of viable cell(CFU/ml) [4.6x107 1.9x107 2x10° 1.6x10’
g |Enzyme Activity(mg/ml) | 0.016  0.09 0 0.007
No. of viable cell CFU/ml) | 1.5x10° 2x10° 2x10°  2x10°
Enzyme Activity(mg/mi) 0023 0044 0002 0.001
No. of viable cell(CFU/ml) | 5x10° 1x10° 1.1x107 4.2x107
Bnzyme Activity(mg/ml) | 0.013  0.032 0 0
No. of viable cell(CFU/ml) [4.6x10° 1.5x10” 2.1x10° 4x10?
Enzyme Activity(mg/ml) 1.01 092 0646 074
No. of viable cell(CFU/ml) | 1.6x10° 4.1x10'° 6.7x10'° 5.5x10°

A: Colloidal chitin 0.4% in minimal media"(K,HPO, 0.7 g/,
KH,PO, 0.3 g/l, MgS04-5H,0 0.5 g/, FeSO4+7H,0 0.01 g/,
ZnS0O,4 0.001 g/1, MnCl, 0.001 g/l, pH 7.0)

B: Colloidal chitin 0.4% + glycero 1 0.25% in minimal media”

C: Colloidal chitin 0.4% + peptone 5% in minimal media”

D: Colloidal chitin 0.4% + yeast extract + 0.05% in minimal media”
E: Colloidal chitin 0.4% + glycerol 0.25% + 0.05% yeast exiract in
minimal media’.

Micrococcus sp. CH3, 2Arthrobacter nicotinae CH4, *Arthrobacter
nicotinae CH13, “Arthrobacter sp. CH5
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Astelc}, LelFF 4% 25 B3] 0.1%wvelA 7t
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Fig. 1. Effect of colloidal chitin on chitinase production. Actual
enzyme activity is 1.34 mg/ml when relative activity is 100%. B :
Micrococcus sp. CH3, A : Arthrobacter nicotianae CH4, O:
Arthrobacter nicotianae CH13, : Arthrobacter sp. CHS.
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Fig. 2. Effect of glycerol on chitinase production. Actual
enzyme activity is 1.78 mg/ml when relative activity is 100%. W :
Micrococcus sp. CH3, A : Arthrobacter nicotianae CH4, O:
Arthrobacter nicotianae CH13, : Arthrobacter sp. CHS.

2) A glycerol ¥5=2F T-3}7] Y3t 0.1% colloidal
chitin +0.05% yeast extracts FH3F 4wR]o]| glyceroks:
0, 0.25, 0.75, 1.0%(w/v) A7}3}ed FAE wioksta FA%
I 74FAE ZA A cHFig. 2). T AS$2 colloidal
chitin®} yeast extract 7] 2u}=]o]| glycerols A7}3t A9}
H7bekAl & AF H 2ol 7t ¢l TH103~10° CFU/MmI).
Chitinase 8432 glycerol 0% A1= A3 &= =] dste
=, 0.25% A7 E T HAgA] o] Huz FA43) FHglo
™, 21 oA glycerol5%(0.5%, 0.75%, 1.0% I 23]
] of sl AEE vepldich(Fig. 2). oAk A
2HE] A glycerol FEE 0.25%(wiv)E A 3le] o] 5]
AlFE glycerol 0.25%clA As§s}ict.

3) # A yeast extract ¥EZF T3}7] sl 0.1%
colloidal chitin +0.25% glycerols- -3t #Awl=]ol| yeast
extract 0, 0.05, 0.1, 0.2%(w/v) @73l 2 J3S Aln
SkTHFig. 3). 0.1% colloidal chitinZ} 0.25% glycerol3to]
et o2 FF% viR(yeast extract 0%: 0.5~2x10® CFU/
ml)oll & yeast extract’} H.Z% F-(yeast extract 0.05~
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Fig. 3. Effect of yeast extract on chitinase production. Actual
enzyme activity is 1.32 mg/ml when relative activity is 100%. H:
Micrococcus sp. CH3, A : Arthrobacter nicotianae CH4, O:
Arthrobacter nicotianae CH13, <>: Arthrobacter sp. CHS5.

0.2%: 1.0~9.1x10°'® CFU/mE=} F4| A-8-o] 3] A
BFEIEH1073 ). o] 2HE] yeast extracts glycerolt &
2] A 3e] 7| e £ EEFEY growth
factor2 = 2H4-38 o 4 9)2=} 0.1% colloidal chitin
+0.25% glycerol A R]ol] o} 212 F(0.05%)S] yeast
extract?hS A7}sled = FAAS2] F7H10°~10'° CFU/m)
9} &7 ¥ chitinase B4 & 353l oH(Fig. 3). Yeast
extract A X e FF 45 F 352 0.05%, 1F
(Arthrobacter sp. CH5)2 0.1%% vepst ooy, 2 o]Ake]
yeast extract oAM= G434 o] @3)E 7HAsl= Ao
= et
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F23E) HULs QS B8 4 slsich 9 WAz
2 7]&2] B 11{3% tryptone[l4], 0.5% glucose + 0.2%
peptone[13], 0.1% yeast extract{2], 0.3% NaNO; or 0.5%
polypeptone[12], 0.2% glucose+0.5% peptone+0.5% yeast
extract[11]}9} 28] 2 x| ALY == glucosed} 2
£ 49 A7} glel colloidal chitin®lel] ko] ook
9] HZ(0.05% yeast extract & 0.25% glycerol)Tho &
rich mediad] A ¢} 2 A=l ¥ FAAS(10°~10"
CFU/MmIE 24A17F o] & A[7F o] 9& 5= 9ls 2
ohzl, o)) 2 FAFAE A& 4 Uk =3 wiR|
Well o2 33S T8 fot AEEE AW 25
2] W chitinoll A frellE 22 wioke] Bt wiodS A
7} ZAelvt HPLC 52 ¥4-& 53} chitinase AR
AR A Al Bk AAEAA gle] AR AME-sle] w
231 &4 B EEN e} AE AE 5 o RS
Ale}, B 743 chitinase T-2e|gHAdllA] A4
A5 Ba7|A vk BAS f8 B A B
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SEPETIY
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