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Purification and Characterization of
L-Galactono-y-lactone Oxidase in Pichia sp. Isolated from Kimchi

Ji-Young Oh* and Young-Sook Han

Doosan Corporation Research and Development Center
'Department of Food and Nutrition, Sungshin Women’s University

The purification and characteristics of the biosynthesis enzyme of vitamin C from microorganisms related with
kimchi fermentation were investigated to define vitamin C biosynthetic pathways in yeast. A yeast strain (Pichia
onychis 16-4) which synthesizes vitamin C with galacturonic acid as substrate at high rate was isolated from
kimchi. The enzyme L-galactono-y-lactone oxidase isolated from the yeast was purified and characterized. The
specific activity of the crude enzyme was 7.26 unit/mg protein, which increased to 4,698 unit/mg protein with a
chromatography of Sephacryl S-200HR; indicating a 647.1-fold level of purification. The molecular weights of the
dissociated enzymes were estimated to be 31,000, 39,000, and 50,000 KD. Among the substrates tested, L-
galactono-y-lactone was the most effective. The enzyme showed optimum activity at pH 7.8 and 35°C. The
purified enzyme uses O, as the electron acceptor for oxidation of L-galactono-y-lactone.
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7} D-glucose® HIERR] Co] HFA|RE ©]-8-3te] L-gulono-y-
lactoneS WIENR CR& AFgA]F]= S 2 L-gulono-y-lactone
oxidase(E.C. 1.1.3.8)°]8F= Eaol o8] Hlepl Co] Aol
A8} o] Eav F, ¥4 4 ' FolA Ful, A
71 BAJo] ERIFACH. v, 2 Eox HE] Cof A=
W ek 3l #Hste FHaAdoxE Bslal vk ol A
A =7t ofA $hHe wEAA] Ygtont B k] AR
7b AQtEle] ghrpae® AEo] gl o AP AR T
D-galactose® A T7A|E AMSd= ZEE L-galactono-y-lactone
dehydrogenase(E.C. 1.3.2.3)f] 93] #k-&-o] Zuj€r}. o] T4
L 2 EA ] nEZ=gold] A5k §4F NADPE A
ApgA Rz &, vER ¢ AREY] mAY dAeA L
galactono-y-lactone®] At8lE Fwsl= Zo2 dHA U,
TE A8 vEkl C AR BAaTE w2 A7t I3
Hol & A& oy, nAE F YN FEolst Bn 2 A
o] BElY) C T D-erythroascorbic acidE A4rettl= 7
o &#A Jedl, AR A9 F 599 Murakawa 5%
Candida?:°)| A D-erythroascorbic acid’} A gAdHtr &}
ou, gweA HERR] Co| Mol HAAshks Eadl o
ATZE Kenney 57V}, Nishikimi Y'Y 2 Bleeg 5%
sl Ere vwlEZ=glolo|A] L-galactono-y-lactone
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oxidase(E.C. 1.1.3.24)5 &2, AA|ste] B2 56,000 KD
o]al 712 E+ L-gulono-y-lactone@ D-altrono-y-lactones A}
g3tez A& HEYl ¢ AP E49 L-galactono-y-
lactone dehydrogenase(E.C. 1.3.2.3)2.t} FE2] H|ElY] C A
A FA2l 1-gulono-y-lactone oxidase(E.C. 1.1.3.8)Z ©
Aol stk W, Bleeg 922 AROIAM L-galactono-
Y-lactone oxidase(E.C. 1.1.3.24)8 Zg[siH o}, 1 54L& &
Z ko] 74000KDo} X, 71E &+ L-galactono-ylactone, D-
altrono-y-lactone, L-fucono-y-lactone, D-arabino-y-lactone %
D-threono-ylactone S AF&-317] w7l FE¢ L-gulono-y-
lactone oxidase(E.C. 1.1.3.8)2}= T 54 7 AT
ste], 22 Zho s E AFAel uel 2 Ao tE
Al BiES glck

AAE o] i EEE AFoE XY £4
71 HlER Co] go] By & AF F9 shiel
oh®, A A vERl CEEFE "2E 24, £4%7 5
w2t @A =l=d, glucose 9} galacturonic acidg H71gt
AR NA XA 710 HER] CY o] FrtEE Aol B
IE vt Y@ ol A AR Fo B4t 4TS U
A2 3o HERl cE& A o2 o TP i
glucose F7MA] Rt} galacturonic acid F7M 2 37| =
S FTh AR F9 galacturonic acide &4 g oA
X2 polygalacturonase(PG)E] ZHg-ll 23] Fub Hj5=of
¥ pectinol| A 3, AAE= SHo|TH. o]} o] F
29 TE F 4 A7l vER cgol Ikt @2
tiste] A57F Ao govt AR =4 I F, A=A
Al Aol oAl gk HlERL Cof Fo) AA Futshe B
of tiside &=x 87t |l

2 dyoie "X $97)d o] He 4 ngEd
ok vERR! ¢ F4 S #@elaak AXY BER ¢ §
F F7HE Hole Al7lel EdldE ERERY F4E §
At 2 BAE ZAEoH, plAEA HlER] Co
HHARE Wle 7|2ARE A LA} 3
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AR ANF & ¥lF(Brassica pekinensis), IH(Allium. fistulo-
sum), "FEAllium sativum), A7 (Zingiber officinale) B 35
7HEE 2001 19 AME BET TAT &4 A
Ay FY Adg Ag Tyt AR

AHX|2| M=

Wi 5= 4553t 7i3e] o] 40~50cm ZolE AAgt
3 HlF 88.0%, ¥ 5.5%, "= 3.0%, AFE7HE 2.5%, A7
1.0% ¢ B]&E NaCl 20%2] FAE Azt 70L #2148
of wol 20°CAlA R, SAAITIHEA AIEZ ARS-SIH T

]]U

X ¥& & pH ¥ SiEE 55

Ax12] pHE pH meter(Mettler, Toledo 345)E 43192
=AM o] 24 B 10mLE H3ked pHrE 8300

7bA] 01N NaOH &9o @ H A3l o]
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NaOH £8%& o 2o 48319 lactic acid(%) Y=
ikt

Total acid content(%)=
0.009008 X mL of 0.1 N NaOHXF %

00
sample (mL) 1

F: factor of 0.1 N NaOH

Z dlejll C &
% v]gll C9) L 24-DNP(24-dinitrophenylhydrazine)
"ol ol A &SR,

x| &S = polygalacturonase(PG) &N =3
AA NB9 PGEAEL T40 AL FYHE galactu-
ronic acid®] 8-S DNS(dinitrosalysilic aicd)el] <3+ W]AH
o7 Z2FHU®. aade X9 Ha, 4 HH F PG
o] g8 &4sly] Y8l 4 L' V7] A=A 2002 F
3 & S92 Whdo] we} EAAUSH, 0, 02, 04, 06,
0.8, 1.0mg/mL T2 A2H o-D-galacturonic acid FF8&
o 05mLol] DNS&Y 1.0mLE ¥o] 100°C = &4 5
A S-EoA YA FEA FFHF 5.0ml
Arrste & S T 2500xg, 5B 9AEYIA
ME 3l 520 nmollA] =8 2F3] &
F3Ae AT oW PGY 1unites B4 1mL7} 2
7+ E9F 1mge A FL YA w2 POt

.2 Bradford method®@sl] 27819 Bio-Rad protein
assay(Bio-Rad Lab. Technical Bulletin)®=2 &3t 3, E&
E72 =2 BSA(bovine serum albumin)S A3

UM E=o| 22, Y H SH

AR 7zt FEY] AHTE AR 1.0mLE 085% BT 4
A2 oA 3)489] spreading culture methodS AHE-3F
t} E%9 B+ 10% tartaric acid 1.7 mL/100 mL 7}st
PDA medium(potato dextrose agar, Difco co )8R & A}-8-3}
o 30°ColA 2~397F BjUYT & PDA slant agard] &5 E
¢ B9 u®, vEll cE Jske 45 AEsh]
£8) YPD HA|efR](yeat extract 2.0%, peptone 0.5%, dex-
trose 0.5%)° &2 1%Fo]E 50mL HAHIR| N4 180 rpm
o7 30°CAA 247 wjFsle) BN T A vl g
1.0mLE 1.0% L-galactono-y-lactoneS {3t 10 mLe] HA|
iR)e] &7 THA] 180 ipmeE 30°ColA 24417} viFslA ).
o] uj¥A-E 3,000 pmollA 1087 AR F A5
sl vElRl ¢ AAFE AT RSl wE
9 Cc AR & FFE AEIL Microlog™ system
(Biolog, Inc. USA)S AHE-3te] FA skl

ER0HM =g4H FE
A% 1YFolE 50mL YPD HA|uA]o)A 180 pml =
25°Col Al 2441 7F 12 KEeFsta, o] wigdE 100 mL
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YPD AR oA 180 ipm o2 25°CollA] 24A17F 23} RIEd
WS st 5 YRS 1.0 L YPD Oﬂiﬂﬂﬂzl I+ 180
pmS 2 25°ColA 24417 33} FElES 3 & 4000Xg
21087 AdEgste] FAE 3)5siah i@l—rl?l o+H =
1 mM®] EDTA(ethylenediaminetetraacetic acidy® ¥3%Hs+ 50
mM Tris-HCI(pH 7.5)2 F ¥ AFsI3Ath A2 #4= 50
mM Tris-HCl(pH 7.5, | mM EDTA, 5mM DTT-dithiothrei-
tol, 0.5mM PMSF(phenyl methylsulfonyl fluoride) 30 mLj|
L3 AlFHT o] AL jce bathollA sonication(6X 15 s,
20U, Vibra CellTM, Sonics & Materials Inc. USA)3}e]
33,000X gl &2 3087 YAHEYS & A5HLe 2842 3
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&) 1.0mLE 10mM potassium phosphate
buffer(pH 7.8)°ﬂ 84mM L-galaciono-y-lactone3} 3.2 mM
phenazine methosulfate® 713l buffers} ZEAN 02 319
A, ¥hEA S 37°Col A 208 7F WEEAIZ] F 100% TCA
(tﬂchroloacetlc acid) 50 L= WHSAA| & AlH T} o] whg-l
3,000 pml 2 5E7F YR s AL AAE T
Hol viglRl C APHE G, 4 1 mite
ImL7b 2027 A4S HE Cmg%) 02 Aol
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S HA|

RN FE23 2a4NL 4349 comns EHAIA
AAEAT 194 2849 30mgE 50mM Tris-HCL
buffer(pH 7.5, 1 mM EDTA, 5.0mM DTT, 0.5mM PMSF)
2 P4 3lA17] Sephadex G-25 column(1.0X 18 cm)& & 3=
ste] #d HEE dUem, o] 28-S PM-10 membrane
(Amicon, USA)2E F=3cH 0 1gAojA] ozl FAR
B& 20mM Tris-acetate buffer(pH 8.0, 10 mM KCI, 0.1%
Tween 20)= SFY3}A1Z1 DEAE- Sephadex A-50 column(2.5
X30ecm)l A 20mM  Tris-acetate buffer(pH 8.0, 0.11M
KCL 0.1% Tween 20, 1 mM EDTA)® FZolol &4 #3
< 4& ¥ PM-10 membrane(Amicon, USA)LE FZ&3}3]
t} o] %592 50mM potassium phosphate buffer(pH 7.0,
02M NaCl, 0.1% Tween 20, 1 mM EDTA)E 2447} %4
SHATHO. 3 A= FAS §4EHS 50mM potassium
phosphate buffer(pH 7.0)02 < FAIZ] Hydroxylapatite col-
umn(1.5X30 cm)®ll4] 50 mM potassium phosphate buffer(pH
7.0, 0.1% Tween 20, | mM EDTA)E FZsle] @4 RIS
de ¥ PM-10 membrane(Amicon, USA)O.® =& c}Hl0,
w22 GAlE F5E 498 50mM potassium phosphate
buffer(pH 7.0, 0.1% Tween 20, 1 mM EDTA)Z <FI3IA 7]
Sephacryl S-200 HR column(1.5X30 cm)elld 7+ buffers
FZslol &4 S 901 PM-10 membrane(Amicon,
UsA)e & HF 5o,

=g 53
FEE §49L SDS(sodium dodecyl sulfate)”} H7Hd
polyacrylamide gel electrophoresis(SDS-PAGE) 10% gel<

27} A AFshE L-galactono-y-lactone oxidase®| 2] A 2 £4 1137

AREEt] BEalge SAst9en, B2 marker precision
protein standard(25~250 KD, Bio-Rad, USA)YE AR}V,
SDS-PAGE®] ¢J3ll band’} &2lERA] ¢ - silver stain®
S22 bandE QA

g4 54
1A FolA: &aio 714 Bojd
galactono-y-lactone, D-,

84mMe D-, L-
L-gulono-y-lactone, D-galacturonic
acid, D-glucuronic acid, D-gluconic acid, D-galactose, D-
xylose, D-glucose 10559 71d& o]&3te 37°C, 2087t
ooz wkgAlA 24e FFsTh AHEE buffers 10
mM potassium phosphate(pH 7.8)8 ©]43}5th.

pH Eo)A: a9 A pH &% potassium phosphate
buffers AHEEII, pHY WHE 3.0, 40, 50, 60, 70,
75, 7.8, 8.0, 8.5, 9.0 FAdS ) pHl sk HYAHL &
Ao} Zhzbe] pHO| bufferS H7Fete] 4°CollAd 24717 W
2 T zkEsE il 84S S AT

X Boly: Thel e HALES A SeIA 4
10, 20, 25, 30, 35, 37, 40, 45, 50, 55, 60°CONM 247+ &
AHAE FRaATH,

A ARF: GAE 47T AAFEAR i &

0 RS Fole] ol&ate=A gotrr] fste] st
o 1.0mLel 0.1M Tris-HClI(pH 8.2), 0.5mM
NADP*, 200 mM L-galactono-y-lactones} &4W-& Z7}s}od]
30°ColA 2087 WHEAIA SEITE 340 nmellA FEEE &
AT, sk GAGO-20 Kit(Sigma, USAYS o|&sle] &
2 yhg-ol 1 0mLol assay reagent(39.2 mL peroxidase, 0.8
mL o-dianisidine) 2.0 mLZ #7}a}e] 37“C°ﬂ*1 3087 52
vtk 12N H,S0, 20 mLE ¥H&-2 FAAIZ] £ 540 nmollA

& = = 33
FYEE SR,

AANE FE SANIEA pH B F AT wake &
H3 B3k Fig 1] Jehhich pHO A% 1A @ A
T 500, G4 297kE 4129 e vERRied 71X

o] sAdel wet A o] $4 109 Aelle 3582 =2
A =St & S| A 9 A5 0.24%, 57
19l 027%, 54 290 0.55%% ek, X9 &
43 g FrbeEe] BE 10d Aele 143%9] geR F
bE ik, ek, & Abdere] A &4 229 7RE= X]—}i,\—

Moz ZriEnrt 44 259REH 44 339 7K ba
259 o)y HAZ: HEgE W Rl FHo=E D‘r%‘ﬂ
o] ato] AAHE BE &, F7|E pH7) Ly EE

Fuly|ofls Fabgo] AAE ARS o] gl ZAleke Abgh
Ere) Ao A AYE A 2009E Av A
Zre] it
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Fig. 1. Change of pH and total acid content during
fermentation of kimchi at 20°C.
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Fig. 2. Change of total vitamin C content and

polygalacturonase activity during fermentation of kimchi at
20°C.

HX &5 & & HlEIP] C & 3 polygalacturonase
(PG) &Y W3}

Az HE 7170 F el ¢ ¥ 2 pectin B A
4 PG8l &4 Wsl= Fig 20 JeRAATh AX 2E F v
B co Fpastel A X g7 ¥ 18.62mg%, 84
Z¢ 19.57 mg%, 2417 1925 mg%, & 29, 34AE 7t}
1925, 19.56 mg%= Jeh} 23 AZact BF 3987 =
ok SR, 4 15Y9AE 1958 mg%E 27] vlEkTl
C =R ta =7 SH4ol =AUk o] $ AA|7} 4l
A oA HIENL C Fere] ZAE vehle] 2E 33UAlE
770 mg%= BF AF9 oF 113 £ E AU A
o] &4 SOl dojub= el o FEF wste] g A
F o] 9 4z A& pAH F g7 USRS
Holtpzb Hzat aEe] AAldle 30% Yol Esch
3 BIEGITE B At e vER Co $hEe] &4 %

Table 1. Identification of yeasts isolated from kimchi

Fermentation time

(day) Code of yeast isolated Identification

14 1 Pichia onychis

3 Pichia onychis
15 3 Pichia onychis
16 4 Pichia onychis
19 - 6 Pichia rabaulensis
22 3 Pichia onychis
24 4 Pichia jadinii
28 2 Candida humilis
33 1 Pichia jadinii

2 Pichia onychis

3 Pichia jadinii

5 Pichia jadinii

719] AAIHQL F7tet A 4 FRI AsiAle) oA &
7VE s AS BHiled 2719 HER C @7l St A
2 AEW &l 7Rl Zog AZtEY o, HXTE A
W=z Al7]e] BlER ¢ @] oA @ W FTtEE AL
AR A& A EC] Rl §471 PGY HEoE A
A% galacturonic acidE 7]AZE o|-&3t HEIY CE #4
e Aoz AzZtEo] PG 84& vIEN C e Wt
o} g7 AW BT PGol %7] 842 143 unit/mg protein
oz e A8 HYou, IR 10¢ °1FE PGEHA0l F
7bsle] @& 10¥9l= 14.7 unit/mg protein, 13¥o]= 15.3
unit/mg protein® 2 F7}81$om, o] & Axl Z4EHSch o]
£ AR HEW cEFel Al FHEAY 2R 15493 &
ARgE 719 PGE] &4do] FrtElo] AXW HlER C 4
B47F PGE B0 E AXFE galacturonic acidE 71AE A}
g3l vEl CE A% Zo2 AL4EHAT. PG 4%
7t tisiA & 5992 PG 7Pt AA7E S5 wet 3t
a3l @7)e Frkeke FAE ol dgleH, £ &
A 7t @ mAEe] Ruse PG WELE 433
o} xE3 B 5008wy 139 o]F pH7} 3.8~39% ¥ E
e Holz Wi $7]d A FAH IFES PG B4
271845 vwA EX-E F7HE BT sRen, A
&4 2719 AR FEHY PG 84 U 842 AX 3
PRAA FEHE gaxeln] X 719 PG 84 71 @
fo wAEo] EHleke PGol| YFth 4383tk

o

swo| Falet v ¥ 54

Az g, £ 717 F E2E F 85dF7F EEHA
T, 298 32 F vel ¢ %0l % FFE A
BT Table 1). X8 ¥ £ wix]] A" vE Co
T B8 AFRE IR 13dU7kA] #elE aRCAME 076
mg%~2.66mg%h 2| FroZ & o] glo] Hlelwl cof el
A AU vy, 2E 14 o) F FUtE] 15YA &
29 153 759 A% 943 mg%, 1694 HIH 164 75
9] A% 1062mg%e] E2 FFE BT ol A9
Alof HIEI C3lgro] dAHog Frlsh Al7)sh dAE = A
oz FAXY AK3ke ARIF Ak HET ¢ @4 84



ARG Pichiads B57} A= L-galactono-y-lactone oxidase?] #2] A H 54

1139

Table 2. Purification of L-galactono-y-lactone oxidase from Pichia onychis 16-4 isolated from kimchi

Specific activity

Step Protein (mg) Activity (units)"” (unit/mg protein) Fold
crude enzyme solution 0.644 4.68 7.26 1
Sephadex G-25 0.046 3.96 86.08 11.86
DEAE-Sephadex A-50 0.032 6.00 188.44 25.96
Hydroxylapatite 0.044 11.26 256.00 35.30
Sephacryl S-200 HR 0.038 178.94 4,698.00 647.10
Punit: The content of vitamin C produced by enzyme solution 1 mL for 20 min.
7} PGell 9J3l AWAE galacturonic acidE 7|82 AME-&te] W
Rl CE ket 7lEe Aoz AZAEA 1E b) 250 » |
A TS AER C 98 JUeld 98 4% A3 Pichia, 150 > |
Candida S FAEAEY 141, 14-3, 15-3, 164, 100 »
22-3, 3324 25 Pichia onychis® WERGR 19-60-F
Pichia rabaulenis, 24-4, 33-1, 33-3, 33-5 w5+ Pichia jadi- 75 P
nii, 28-2 5= Candida humilisZ ZFZy A=)
50 p»
g4 EH|
e, $8E 3R F A" A M =& HER CE 37 »
A8t Pichia onychis 16-405F25E Za2HS FE3%
3, o] EANE 43AY] column AHESH] A S 3RS
W, 7 A3 Table 20 QoFaAth ZaAN specific marker 1 2 3 4 5"
activity= 7.26 unit/mg protemﬂ?igt“‘ FZH £H29%E pig 3. SDS-PAGE of protein samples from different
Sephadex G-25 column® 2 F&3F & T35 A} 3484 purification steps of L-galactono-y-lactone oxidase.
£ 86,08 unit/mg protein®])T, ©] FANS DEAE-Sephadex DMarker: Precision Protein Standards (25~250 KD), Line I:

A-50 columng FHAZ] Foll= EAEAdo] 18844 unit/mg
protein®] 9.2, Hydroxylapatite column®| Z3A171 &
o] g2 256.00 unit/mg protein® 2 FEEAG. o] FEY
& U}A] Sephacryl S-200HR columnel] E#AZ1 §4H3A2

4,698 univmg protein®. 2 UER} HSHU} 64710012 F2

HASE & Uik
Sa0| BRI

SDS-PAGEE AMg-sle] Exjaks 8l Ax} 3712 sub-
unitsE Z2H= E4E AAE 3hel XS 31,000, 39,000,
50,000 KDo.2 FIEiitk(Fig. 3). ©I5 Bleeg 5120 W &

FoA ®a, A T4 L-galactono-y-lactone oxidase
(E.C. 1.1.3. 24)9] EA5F¢] 74000KD2 &old Az 7
S AR F7 54 BAES Aolg Birh 1
#1} Sugisawa 0] Gluconobacter oxydans DMS 402591

<)

A EE|%  L-gulono-y-lactone dehaydrogenaset: HAI&
110,000KDS.Z 3702  subunits(61,000 KD, 32,500 KD,

16,500 KD)2 zt= §42 B APdis AAE E47) 3
N2l bandE ehNo] ¢ Axpe} SAREHS oF 4= 9t

g40| 84

714 Fo Vé 7di]°1]*1 Be]8l &5 Pichia onychis 16-47}
ok HEH C P49 E 490 L-galactono-y-lactone oxidase
o] 712 Ho]’d Table 39l “ERAATE

Z}7k2] 7142 L-galactono-y-lactoned 715 7122 &9
o oo gk e EAAZ VEREYH L-galactono-y-

Supernatant of homogenization (crude enzyme), Line 2: Sephadex-
G25 column chromatography, Line 3: DEAE-Sephadex A-50
column chromatography, Line 4: Hydroxylapatite column
chromatography, Line Sephacryl S-200 HR  column
chromatography.

5:

lactone®] 100%, D-galacturonic acidv 69.87+4.3%, L-
gulono-y-lactone>  36.88+6.57%% e ©] L-galactono-y-
lactone®] 71 & 4ol 7R ARSEHIEE & F S
Atk 2 ¢ D-gulono-ylactone, D-gluconic acid, D-xylose?l|
Me Zh Ao ZAFHA Ajieh 168] 71E F A &
284S 29 L-galactono-y-lactone?| FEF 2, 4, 6, 8,
84, 10, 20mM=Z FrE GEIUS W T2e) 4L =
At A Gao Fxof BE gAY 712 FE 84mM
A 100%= Hi FAL KIS L-galactono-y-lactone 2]
Kmzhe 475 mMo]gom, 10 mM# 20 mMelA & 718 A8
2 ol 959%, 66.8%2 E4B/do] ZHAE AT Nishikimi
S000] m oA By, AAS L-galactono-y-lactone oxi-
dased] 7= L—galactono-y—lactoneol 100%, L-gulono-y-lac-
tone 32%7} 7142 ARgo] ¥ ¥hH, D-glucono-y-lactone,
D-mannono-y-lactone 58 3.0% HIWHe] @4& Ho 7HE
ARgo] EX e Aow wIste] B Ao FX|oA E
23k gwel vE ¢ 4 q49 71 Bolde olg f#
Abst A3E BTh

pH Eo]Ad: aRA
pH A&

reld G240l 9@ X7 pHet
zAbs7] 98l pH 3.0, 40 5.0, 6.0, 7.0, 7.5,
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Table 3. Substrate specificity of the purified L-galactono-y-
lactone oxidase

Table 5. Effects of temperature on the activity of purified L-
galactono-y-lactone oxidase

Substrate? Relative activity(%) Temperature (°C) Relative activity (%)
L-Galactono-y-lactone 100.00£6.09 4 19.36+3.34
D-Galactono-y-lactone 3.17+£3.04 10 6431499
L-Gulono-y-lactone 36.88 £6.57 20 16.46+19.03
D-Gulono-y-lactone 0 25 15.58+7.88
D-Galacturonic acid 69.87 £4.30 30 36.691+1.92
D-Glucuronic acid 317+£3.04 35 100.00+8.81
D-Gluconic acid 0 37 4249+8.17
D-Galactose 3.17+3.04 40 18.48 475
D-Xylose 0 45 2.84+4.02
D-Glucose 3.88+2.48 50 0

YThe concentration of each substrate was 8.4 mM. 55 0
60 0
Table 4. Effects of pH on the activity of the purified L-
galactono-y-lactone oxidase
-0.10 0.085
Relative activity (%)
Buffer used (10 mM) o12be A A " - 0.080
Potassium phosphate buffer
pH value (A) ®) e 014 -1 0.075 £
30 0 0 Q Ho070 §
40 0 0 g 018 %
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9.0 0 404+388 024 Ll 1 0.045

(A) and (B) for the optimum pH and the pH stability respectively.
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Fig. 4 Absorption spectrum of oxygen consumption due to the
enzymic oxidation of L-galactono-y-lactone oxidase.
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