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An agarase was partially purified from the culture broth of marns bactenum Saciffus cersus ASKZ202. Optmal pH and
temperature of this agarase were found to be 7.0 and 40°C, respectively. The maximum productivty of agarcolgosacchandes was
obtained from 0.3 %(w/v) agar by using of 1 unit agarase. As the results of TLC and HPLG analysis, [hese ohgosacchandas

consisted of necagarobiose,

necagarotetracse and neocagarchexaose.

Under the optimal reaction conditions, 775 %alwiv

necagarohiose and 6.2 %(w/V) neocagaroctefracse were produced from agar and the conversion yield of total agarooligosacchandes

was 83.7 lw/v) afier for 2 h reaction al 407T.

Kev Words: Baoiflus cerous, agarase, agarooligosacchands, hydrolysis
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o FAFANELRE AT (9 o EaE Vikric sp.
slramn JT0L07 (10, 11), Pseudomonas sp. PT-5 (12), Vibrio
sp. AP-2 {13) Z8liL Pseudomonas atlantica (14) #3] 33
THEA A nwd 23, 2 A9 AES Baallus
cereus ASK202 o7 Asstes 3B i4iE k25 ~ 35
W 7heF Alalso] Hold Aoz golyuy,

olel & gl Ae Bacilius cereus ASK2027} A4sles #
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gHlAgar)2 Junsa Co. (Japan)ERE] F3t9z, 44T
€ ddgeludy EHE 389 AMEE neoagarchexaose,
necagartetranse, neoagarobiose 52 Sigma Chemical Co.
(WA SEA%E AHLsET. 78 g8 Agse 53 2
< 44 Algke ALElyd

Uléﬁ% HHOI: ol HHJE|I-"~'|

Bacillus cereus ASK202 %L $3 7| 2a)7 24 = 109
AFHE (FF 1L NaCl 230 g, KCl 07 g, MgCl
SH-0 106 g, Cally 10 g, NapS0O4 39 g, NaHCOs 02 g,
(NH)2S5Cw 10 g, KsHPO, 001 g, Tns-base 605 g% #7h
pH 78] Bacto peplone 5 g, yeast extract 1 g, femc
ctrate 01 g, ammonium nitrate 00016 g, disodium
phosphate 0008 go] Hrbd dl=|& Algsielct (9)

AAANE S5 FFEHSA e AENA 03 %iwvie
4HE Astsle], 25THA 48417Hse 13} 2Fu ek Azl &
T U] 10 mLE 71RAIA 500 mLrb BeldE 1 L A
Naskell AEEe] 25 TollA 180 rpm & 36417 Hekilaksis o),

EEAo A=
ARl kel A ddela Agulgkd g 3000 rpmelM 2087 9
Aelstel, FAE AXE & oo Adnl zSaidn
TH Wjekd2Ae Milhpore Co.(Massachusetts, USA)e] 4]
#32)(PREF/scale™-TFT cartridge, 30kDa)s o] & #hal
FAAE G en], F2A4E SHBHRAE 1) mM MOPS
&9 (3-(N-Morphaline) propanesulfonic acid, pH 7.00.2
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Gl %(w/vie agar7t #7HE 10mM
MOPS 2t5-89 (pH 7.00& F971€8n 0T7HA) A48 o
M7 Fof agarases H7ielo] 3087wk AT gauS
of o8 AAd=le ge4ekE Somogyirslobs Arbele 1097
#Felal, Aoz WAl F arsenomolybdale AJ¢FE H7)aE)
o, 12,000 rpmelA] 287 42§ vk Akl fgdw 3t
S 510 nmellAd SAstogR Fetygnh @E, s ReEag

FeEY B99Y e
Hipe= 1

240 tiElMe 18% 1pmold palactosed AT 4 =
A2 %S 1unitE AosEthy)
AEH(total sugarkS Phenol-sulfuric acid ‘(5)01] _1-;5]1 >
stk Az 89 02 mLE AgEd Hae) 5 %iviv)
phenold-4 0.2 mLE F7}8 . g ¥4k 10 mL? X413
& ARA7IEA EREAL o

Agtate] LEsnz s

e 20-3087 Ao WS £ 490 nmelH ERRE
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Thin layer chromalography (TLC)

el A fq# FE dEa2nEagvE o et
A old AR AADE MerckA2 Kieselgel 60 plate®
ol gt en], AMEMZHE n-hutanal, acetic acid, distilied
walers 21:18] F-EH R Ao AMEsgrl 22 ethanolic
sulphunic acid (375 ml of ethanel plus 100 mL of conc.
sulphuric acd)® Agghe d2700, 02 %(w/v) naphtho-
resorcinal solution (naphthoresorcinel in ethancl) 2 T X3
F 110TalA 1087 Adgozy LAl 2 uds 128

293 vaes 29aed (16,

ARR R gy HEEAe HPLCE o dstden, o
AL Do 2 A= Aminex HP‘{ 424 (300 mm £ 7.8 mm,

Bio-Rad, USA)E ¢|8s}8T (17). 2|1, 9224 HE7E
¥ Hewlett Packard Co.8] HP1047A 242 Apgaidla &4
T T8 megaohm - c}E ol FAF 22 AME(0.8 ml/min)
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pH 3.0~7.074% 10 mM Citric acid-sodium cirrate butfer,
pH 6.0~807A % 10 mM MOPS buffer, pH 7.0~%07H]&=
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Figure 1. Eifect of temperalure on the agarase activity
Enzyme aclivity was measured al various temperatures m
10mM MOPS bufler. pH 7.0 for 40 min.
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Figure 2. Bltect of pH on the agarase aclivily.
® 10mM Citrate acid-sodum cirate buficr (0H 30 to
70% O, 10mM 3-(N-Morpholine! propancsulionic acid (pH
6.0 to 8.0) M 10mM Tris-HC] bufler (pH 70 to 90) and
(3, 10mM Glycine-NaQH buffer (pH 80 to 106

10 mM Tns-HCl buller, pH 80~1067=1% 10 mM
Glyeme-NaOH buffer® ARESETh 1 23 29944 BoF
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Figure 3. Effect ol agar concentration on Lhe neoagaroohg-
osaccharides production with 10U agarase.
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Figure 4. Effect of enzyme conceniration on the :garooli-
gosaccharides production with 0.3% (w/v) agar.
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1 ~ 2 units B7HAe] 744 22 A2 Jehigit) old H]
gt 2 unitse]d 34S F7FERS ASdE 3y e

mge] A4l 27 gadt 3R e ok & A
Rel AHE SALALLY AS, FERAW 2L AHE3Y
) W ¢AANE ERS AU ok gE zaFol
R A 3ER 930 1% Aol

ol Aoz AlnEc)
ME 03 Wiwl) BA7E 8437 10 wil®: ARRely]

Ags dedn

M Zo|athe FY
2EAAS #2EHEAE o) 2ale] agar, aparose, neoa-
garchexaose, neoagarotetracse 59 7123 wraAzl £ o
8 A4Ed dlsis TLCE o)£8e 4819 d (Figure o).
O HT SElagRe] A4E BelEyoy, o A4YEEnd
Foll diste] Reghs FESagd dast Ax $EE 2 4
89 2aFeR o|Fold &S o 5 3 (Table 1),
=5 03 %(w/v)H agarst 1 unitd] BREAANGLE o] &3
of 1087 WEAI71E, QB dige] HPLCE o83 AS
24 AT neoagarobiose, neoagarotetraose = mneoa-
garchexaose”} AAELE AT Figwe 6). FHHAS
galacLosea 71tz B p-13 B-14¢ WEBrEEH 2
2, 4, 6% F=2 *MEJ% ALz Hal Bacillus
= A-14 A¥F=7 dd

iT: ‘F 1:1
cereus ASK20? #d P aLe
gl B-agarase’dl HER "]’E{“ﬂr.

Table 1. Comparison of agarcoligosacchandes cbtamed from
agar and neoagarcoligosaccharides by agarase”,

Degrees of RS

polymerization

substrate  Okigosacchande

Standard Neoagarohexaose 6 0.27
Neoagarotetraose 4 0.40
Neoagarobiose 2 0.53
(Galactose 046

A Product 1 054
Product 2 0.39
Product 3 0,27

B Product 1 0.54
Product 2 0.40

C Product 1 0.54
Product 2 0.40

* Thm-layer chromatography was perform on glass plates
containing silica gel 60

b Solvent is n-butanol-acetic acid-water (Z1.1, v/v/%)

A . agar

B . neoagarohexaocse

C ° neoagarctetracse

527

Figure 5. TLC analysis of the enzymatic hydrolysis products
from agar(L), necagarchexaose (M! and necagarotetraose
{N). Samples taken at 10 min were analyzed by TLC Lane
A, galaclose. B, nepagarobiose: C, neoagaroletraose; D, ne—
vagarchexaose represents the standard sugars, respectively.

o
[=1
=
oo
A2
e
[a
]
(a8 ]
[=%%
(A) (B) A
R R
0 5 w5 0 15 20 {min)

Figure 6. HPL.C analysis of the agar hydrolysis products,
numbers in the under mean the retention tme (mn) and
DP refer to the degree of palymerization of the products
(A) Slandard of agarooligosaccharides; (B) agar hydro-
lyzates
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APE]e] AHFE agarohexaose?} agarchiose % agarotetraose =
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Table 2. Composibon of agarooligosaccharides produced
[rom agar by agarase at the optimized reaction condition
Agarooligosaccharides Composition (%, w/w)
Agar 163
Dp2 175
DP4 6.2
DP6 -
Total 1000

Agarooligosacchandes
prodoction {mg/mL)

Reaction time (h)

Figure 7. Produchion ol agarcoligosacchandes under optirmum
reaction condibion, [, agar, W, total agarcoligosacchandes;

O, DPZ, @, DR
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