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Abstract

The microorganism producing an invertase (E.C. 3.2.1.26) was isolated from wine and tentatively identified
as Saccharomyces cerevisiae by cellular fatty acid analysis. The invertase was purified to homogeneity by am-
monium sulfate precipitant, dialysis, ion—exchange chromatography on DEAE-Sephadex A-50, and gel chroma-
tography on Sephadex G-200 from the culture supernatant of Saccharomyces cerevisiae JS59. The specific activ-
ity and the purification fold of the purified invertase were 7620.9 unit/mg protein and 13.9, respectively. The
molecular weight of the purified invertase was estimated to be 38.5 kDa by SDS-PAGE. The optimum pH and
temperature for the invertase activity were pH 5 and 55°C, respectively. The invertase activity was relatively
stable at pH 4~6 and temperature 55°C. The activity of invertase was inhibited by Ag® and Hg®', but on the

contrary, activated by Co®" and Mn*".

Michaelis constant (K,) for invertase reaction in sucrose solution was

11.5 mM. TLC analysis of the products produced in sucrose solution during invertase reaction showed the pro-
gressive presence of glucose and fructose in accordance with sucrose hydrolysis.
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8l3l JQTH(3). Invertase= sucrose?] B-D-fructo furano-
side 23S 7FER3813}S fructose?} glucoseE A A 5‘]-*7
raffinose® £33+ fructose®} melibioseE A 4]
o}y 2} fructotransferase W5 Zvl 3= 715 7}
2 53] sucroseZH-H invert sugars AR E
FHAA e E Az FE&3HA o] &=L UrhA).
fructose syrup 2 &l A8 445 WA 3]
of 7Id S s, A, A AF Foll FHLASA AHEH
Atk AEZ O 2 fructose syrupe SFF AEOCZHE ¢
—amylase, glucoamylase, glucose isomerase®l] 2]3] A5
Ao AFL invertaseE ©]-83} sucroseZH-H A4+
F QA FHAG5,6). Invertase= UIAYET LT5AE S
g BxE Jor HAES o]&ste] o] EZHEY &
HHA F2(73)7 FA F 549,10, 24311 & &4
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o] sit}h webr] B Aol A= invert sugar A4k o]
23517] 95k 7R oA x] St IEFZHE Saccharomyces

52 Bejste] o2 AARAS Fol T o] HwT}

- = 1
A3t invertases w8, At FA$ invertased]
Y EAE ZAEATH

Invertase A& #F=o| 22|
B Ao AL FEE A BHE T FZRE
-

529 ARE ASSAT. AR BIE 98 247e wEs
10 g0 B A2l A9 00 mLE F7ehel 3023 AL

10°~10°2.2 3438 & sucrose 3%, polypepton 0.5%,
KH2PO4 0.5%, yeast extract 0.3%, MgSO, - 7TH20 0.05%,
agar 1.5%((pH 7.0)Z ZA|SF H3 v x|ol] =23}e] 30°Cell
A ABAIZE H g & FEYUE XA ol BYE &
F F2ZYE FolA invertase Aol =& Ao w Jehd

RS At ARSI

Cellular fatty acid =4 &3 ¥ 79| %

IEFE2RE " a529 cellular fatty acid A4S
=238}7] 98t Saboraud dextrose agar(Difco Co. Ltd.,,
Detroit, MI, USA)ell A wjfst MEES o 3k, °ol &
ME XAZHE fatty acidE F2 A7) 7] A3l 8 A
°F 50 mg(wet weight)oll 50% methanol®} 15% NaOHZ
718 (NaOH 45 g, MeOH 150 mL, ddw 150 mL) 100°C
ol Al 30&%r 7tEste] &AH T o] o] A|Hite
methyl esterg A7 FE84FoNA F714S 2 fatty
acidE F% 3 % (hexane/methyl tert-butyl ether, 1:1), f+

S 84 (NaOH 10.8 g, ddw 900 mL)2. 2 A3}
FZH Al 89 fatty acid methyl esters= capil-

A=

NNFEE
AoH14).
lary column(25 mx 0.2 mm, phenyl methyl silicone fused
silica)¥} FID detectorE 2zt gas chromatography(Agilent
6890 series, Agilent Co. Ltd., Palo Alto, CA, USA)9l| 23}
EAEQ o ]9 profile& Microbial Identification Sys—
tem Software(Microbial ID, Inc., Newark, DE, USA)Z &
AstArt

229| Y Y THAMO| K=

Sucrose 3%, polypepton 0.5%, KHoPO4 0.5%, yeast ex—
tract 0.3%, MgSO,- 7TH.0 0.05%(pH 7.0)] v A=A S 2t
E AANAE o gote] BoE BRE 1¥Fo] FF et
30°Col A 24417 vl FSE seed culture 1%E 22 249 o
A ol HZ3F T 30°CY shaking incubator(200 rpm) <]
A 48A1ZE w et e, wi el 1 LE 10,000 g0 & 4°Cel
A 2087 AR st AT dE FHste xELHO=E AL

A

InvertaseQ| &AM =X

Invertase &4 A2 249
buffer(pH 5.0) 1 mL 28] 1L
e whgA s

05 mLe} 0.1 M acetate
0.2 M sucrose €< 05 mLE
5°C water batholl A 1087r ¥k3-A)171 &
AAE FAFS DNSH(15)e2 Ak = whs-dl 02
mLo] DNS A9 0.3 mLE 718t #E Bl 587 83
5 AolA 431 FF4 10 mLZ 343} spectropho-
tometer 540 nmol A FFEZE ZA}3ELY] invertase FAS
=A3tH o o] 2 At ghrelative activity) 2 YER) ATH
Glucose TFEFA 02 HE] S gkl g glucose o2
At G4 9% 1 mLY glucose pmol 2 YA, 18
74l glucose 1 ymol& AAd3he T8-S 1 unite 2 s Th.

CHHAl M2k
Invertase A2 T @94 T+ Lowry29} Rose-

o
brough H(16)°] &3} A =392, bovine serum albu-
min(BSA)S XFEAZ ALE3FA T

Invertase |

Saccharomyces cerevisiae JS597} A A3} invertase?)
?‘“ﬂ—e— fsted o] ERE 30°CellA] 48A17F vl A7 vl oF<H

< 10,000 % goll A 2023 AR st FsHS FHho
crude enzyme=S LAt ©]= ammonium sulfate 80~100%
o TEE JAES B3, o] IAMES I3 A7
0.1 M phosphate buffer(pH 7.0)°ll =°]a, cellulose mem-
branes ©]-&3} 24*]7} S BT o] AAE &
AAME FAAZ A1 & o]Z 20 mM phosphate buffer(pH
T0)Z THA] =o]a, %?4_ bufferi v|g] B3 3171 DEAE-
sephadex A-50 ion exchange column(3.0 cm x50 cm)oll &
Asta, A Al F4S 04 mL/ming NaCl&4(0.1~05
M)& AF&3le] gradienttH &2 3 mLA 28 3le] AR

g §EAA o]F SRS 4N S A FHEAXE
53l 53 ¥ Y bufferZ w2l H33}AZ] Sephadex
G-200 column(1.6 cmx70 cm)<
Atk

E3) invertaseE A A3}

Tl ol =0l

Sodium dodecyl sulfate polyacrylamide gel electro—
phoresis(SDS-PAGE, Mini—PROTEAN®, Bio-rad Ltd,
Hercules, CA, USA)+ Laemmli®] W17 wat 10%
acrylamide gelS YHSo] AF23} 31, size marker(Bio-rad
Co. Ltd., Hercules, CA, USA)2] ®F T &L myosin
(M.W. 211,806), B-galactosidase(M.W. 121,020), bovine
serum albumin(M.W. 100,216), ovalbumin(M.W. 54,395),
carbonic anhydrase(M.W. 38708), soybean trypsin in-
hibitor(M.W. 29,806), lysozyme(M.W. 20,040)& A}J‘lé}&l
o] T E=RN g EAFHe] AAZRE EAFS &St
At
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Invertase2| BH2 =& pH & pH FE A

Invertase®] t3t pHe J&S ZAMEL7] 93l pH 3.0
10 mM citrate buffer, pH 4.09} 5.0= 10 mM acetate buffer,
pH 6.0¢} 7.02 10 mM phosphate buffer 8ol &AL HS
28] 8} invertase 84S =43P on, el A2oA 7t
Zte] pHell A 303 &<t Wxgh E4 N9 invertase 84S
SA3te pH St A4S ¥ttt

M

Invertase®| B+S =™
Invertase®l o3 2
B 60°C7tA] 5°C 7+
3l Z+7o] &% oA
HH-3-A1 7 invertase 2

At

10 bt
to it h“ © o

mX?L }‘D{r
O_u 1-‘)‘

Invertase EHS2| 2= 0|20 2|t H&

AgNQOs;, BaCly, CaCly, CoCls, CuSQ4, FeSOs, HgCly,
KHPO4, MgSOs, MnSOy, PhCly, ZnClo] F40]L8 7hzh
20 mM 52 A X3 F o] FFHolL fHN 05mLE 4
0.5 mLoll H7FsFe (1.0 mM) 50°Col A 30&7F W] A 7]
5 A=3FAS =35} invertase A T X & FEolL

o 9Fe AR

E

Invertase kinetics

AAE BhdE o838t 1~10 mg/mLe] 712 Fxo|

£ invertase 84S S43td 2 =AY invertase
g4 Lineweaver-Burke plot(18) .2 ZAlstg o, o]
£ ol&3ty Ky #S SHsIAh

S MMES| TLC 24

Hay 5(19)¢] ®Hd| wa} &4 H(9.7 unit/mL) 0.5 mL<}
0.1 M acetate buffer(pH 5.0) 1 mL 22]3 0.2 M sucrose
L4 05 mLE EF3 HvF-§-AS 55°C water bathol| A 43
Azt BEEAIZ) o B EollA 587 FESH iS4
AN A ¥-8-g&A 5 yLE pre-coated Kiesel 60 silica
plateMerck AG, Darmstadt, Germany)(20x 10 cm)ol] &
3+ 3 n-butanol : acetic acid : ethyl ether : Z=FFZ 9:6:3:1
o v &2 s AL R A2 A 242 ANAI AT
PlateE €33 dxA171 & &2 (H,SO4/phenol/ethanol,
5:3:92, v/w/v)E HEaL 110°Cel M 1562 o/ THAIA £

43 aste] 1 weAEe FeAsgch
Zo % 1

Cellular fatty acid =4 &3 9 79| S5

EI=F2RE BEgd awel MIS(microbial identi-
fication system)& ©]-& i 21 Wake] A A B = Table 13
2o}t dA Y AR AL Cpe?t 3.63%, Croo”t 2.94%,
Cuo’}F 1.67%, Ciso”} 12.71%), Cie17F 51.10%, Cigo7} 1.82%,

E=FoA B3t Saccharomyces cerevisiae JS597} A Ak Invertase2] FA 2 EA 1323

Table 1. Fatty acid composition of yeast isolated from home—
made wine

Fatty acid Retention time (min) Percentage (%)
10:0 2.996 3.63
12:0 4.509 2.94
14:0 6.919 1.64
16:0 9.743 12.71
16:1 10.038 51.10
18:0 13.078 1.82
18:1 13.477 6.12

Cig1e= 26.12%7F £&8H Ao M, Ciei8t Cigad &3Fo] 714
Utk o] A3 Ay B AfoA EEE TFE 604%
9] fatty acid homologyS X °|+= Saccharomyces cere—
visiaeZ 7% A B3 Saccharomyces cere-
visiae JSHOE ™ 514}

Invertase &AM & EAtg £H

IeFoA EE3 ERE w3 A5AS ion ex-
change chromatographyll ¢J3] &% 7z} 383} invert-
ase®] E45 vEbd A3 Fig. 13 2t oA 9} 2ol
NaCl®] =& 0.1~05 M linear gradients}Al 3} S d)
il E peak’t YEIY £ F 848 A0 &-& fraction No.
39~44E Rol FAAXE 5l 5417 &, T4 buffer2
2] H& 3271 Sephadex G-200 gel filtration columnol|
FY3} fractionS W ZA3E Fig. 20 e eH,
FTHoE Gd DA peakE T 4 Jow, wul A
peake} Aol 714 &H& fraction No. 33~372 ®o} SDS-
PAGEE &Fal ©dAE sttt o3 ZAFHge uf
2 invertase2] FAAFE Table 20 YER AT HA A
¥ specific activitys *2 crude enzyme©l| A 548.9 units/
mgol e}, AA7E A3 gl wel ammonium sulfatel
o3 AAE JAEY FA Foll=

Sephadex A-50 ion exchange column©l A&

976.8 unit/mg protein,
1181.9 unit/
mg proteing B 2™, Sephadex G-200 columng A%l
F HAF A o2& 76209 unit/mg proteing UERN o] FAld

1.2

ABS at 280 nm (@)
Activity, unit/mL (O)

Fraction number (3 mL/each)

Fig. 1. Elution profile of chromatography on DEAE-Sephadex
A-50 of invertase produced by Saccharomyces cerevisiae
JS59 isolated from wine.
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Table 2. Results of the purification of invertase produced by Saccharomyces cerevisiae JS59

L .. . . Specific activity Recovery Purification
Purification steps Total activity (Units)  Total protein (mg) (U/mg protein) (%) (fold)
Supernatant 70364.0 128.2 548.9 100.0 1.0
Ammonium sulfate 45464.0 46.5 976.8 64.6 1.8
Sephadex A-50 19078.0 16.1 1181.9 27.1 2.2
Sephadex G-200 9702.0 1.3 7620.9 13.8 139

1.8

1.B A
® e) b
E 1.2 g c
o | =
& 5
— 0.8 .
© =
@ 0.6 = ”
< 04 <

0.2 ]

a
15 391317212528 32 374145 43 5367 61 BREI 73
Fraction number (3 mlL/each)

Fig. 2. Elution profile of chromatography on Sephadex G-200
of invertase produced by Saccharomyces cerevisiae JS59
isolated from wine.

A7} AP EAA specific activity7} Z7}stAth T3 A
SAo) e HA vlds HETHOE 39S RYor, 3
FEL 138%E YEHEY

Hiroshi®} Koji(20)= Japanese pear fruitol] A £2] 3} in-
vertaseg At 1 5L AN A, FAEL9
specific activity= 65.1 nkat/mg protein, H A == 8.554),
HE 352 231% 9t Rudg e, Lamia®t Zhang
(21)& Aspergillus niger AS00239 A4 2] 3} invertase2]
AA AP A, AA &9 specific activity= 7047 KU/kg
protein, FA W= 97.87H], HFI4E&L 12.68% ATt
3ttt o] wholl = Maria®t Rosa(22)+= Rhodotorula gluti-
nis7} A= invertased] AA 2 EAoNA HF HAH
849 specific activity= 0.20 pkat/mg protein, A =+
508, HE 5L 94% 90 Y-

o] 9} #o] ekt Ao v R Y E2lH invertase] Al
o] #g AFollA -ﬂi A invertased] A¥= 2t A
met IA gHFE B 5 Atk o= AREE Aoy 75
o] ol Al 47‘3 2 7 FRHI7 hEolA IjdskE
Ao g A7t

3 A A3 invertased] ©YA 2
Zt A DAANA =&

[e]

=

=

2 ZHE Hto

invertase 24-& YERd fractionr‘%
obx] SDS-PAGEE & 2% 7} ZA A A &

W4 9] band”} A A E ™ major bandE 35 0] Sephadex

G-2009] fraction< molecular weight 37,000 ~38,000 -

AR

A FFE @Y bandE AT ZH ZF AEAE FL
a7 AAERSS AT 5 AJATHFig. 3). 223 HA|
H invertase?] EAHFS Z2A3H7] $18] SDS-PAGE ol

Fig. 3. SDS-polyacrylamide gel electrophoresis of the in-
vertase produced by Saccharomyces cerevisiae JS59 isolated
from wine. M: size maker, A: cell free extract, B: after DEAE
Sephadex A-50, C: after Sephadex G-200 (purified enzyme). a:
myosin (M.W. 211,806), b: B-galactosidase (M.W. 121,020), c: bo-
vine serum albumin (M.W. 100,216), d: ovalbumin (M.W. 54,395),
e: carbonic anhydrase (M.W. 38708), f: soybean trypsin inhibitor
(MLW. 29,806), g: lysozyme (M.W. 20,040).

el E AR RE 7hHE &3t ©lF
AT ] BA A S o] &t EAEH
I B Aol A HAS invertase= Fig. 4914
W. 3850022 YERTH

5 #2 invertase2] FAol #3le] Quang@ Judit(23)

& Aspergillus niger IMI 30338691 A 2] 3} fructooligo-

Log (Molecular weightx10%)

20 40 EN an 100
Rf

Fig. 4. Molecular weight determination of purified invertase
produced by Saccharomyces cerevisiae JS59 isolated from
wine using 7.5% SDS-PAGE. Purified enzyme (@), size marker
(O): a, myosin (M.W. 211,806); b, B-galactosidase (M.W. 121,020);
¢, bovine serum albumin (M.W. 100,216); d, ovalbumin (M.W.
54,395); e, carbonic anhydrase (M.W. 38,708); f, soybean trypsin
inhibitor (M.W. 29,806); g, lysozyme (M.W. 20,040).
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saccharidesE A AF3}= invertased] G482 AdS A
3ldedl, BAE invertase®] Ex}#o] 125 kDaol i tkaL
Hu3dte] B Ao A A3 invertase . T 38l oA F o
M Kim 5(24)& & ¢ZdA, 32124 Bacillus sp. TA-11
o] AAd3l= invertase?] FA| & EAoA AA|H invertase
o] BA}gFo] 25 kDaolgtal Bildte] 2 Ao ARt}
okt 18y Elina®}t Laine(25)9] Aspergillus sp.25E
A A8 endo-B-1,4-galactanase?] A& 38 kDal & E
Aol A FAIg invertase®] EAFT Ao XA E
3} Muramatsu®}t Kakuki(26)= Aspergillus niger 1AM
25442 B-¥] E23} intracellular invertase®] #A}aFo] 50
kDao] {tkaL st

Invertase BFHS2| =X pH & pH oFE A
EF2HE 283 aR7F Ao FAE invertase
o] A4 pH ¥ pH ABAELS A AT = Fig. 59 2o
AA D invertases pH 50914 7} & 5434S YE
e pH 4ol = Hl a8 %] 4840l
AL, pH 694 E 65%9] EASAS Yot 3 pH
3 T E A7 2%9F 4% A BEAEAHE BH pH
407} 50 °F2H3 F2oA 7 =L 84S vEHh ol
3+ A3= Hong¥ Lee(27)7} Aspergillus niger7} AV =
invertase?] A} EAJo A FAH G499 FHZF pH7} 5.0
ot A FYS Ao, Sayagos}t Vattuone(28)
o] Pteris deflexa’t AAV3l= invertase2] pH7} 5.00] ot
3 Baste] B Ao Aol YAt
3t z

2t pHS) &2 §4& 25°Coll A 3083t WA & 7&
d& 5743 pH ¢34 2= pH 50014+ 100%
A4S Ueti o pH 30, 400149 FE 54
0%, 88%°]%1.2.H, pH 6.0, 7091 4= 2+2t 64%, 4%°]
BAEAS B pH 49 5ollA4 vl A b3k Ao 2

ettt Estere} Michele(29), Sanjay 9t Sugunan(30)2

g F

FPN ) FPN B e

BN B o

120 120
100 < qm 9
° >
Loao a8
B i
2 X
> B0 4 &0 —
© =
IS =
i 2
% 40 4 an @
2 2
o0 1 20 8
o

] 4 5 B T
pH
Fig. 5. Effect of pH on the activity and stability of the in—
vertase produced by Saccharomyces cerevisiae JS59 isolated
from wine.

Invertase®] FA] % 54 1325

invertased] pH ¢+3 4 ¥ 7} pH 4.0~6.00] k. ®R1s}
“o ™, Quangd Judit(23) & Choi$} Lee(31)= Aspergil-
lus niger IMI 3033863} Bacillus sp. TA-11¢] A4+s}= in-
vertase®] P17} pH 4.0~11.00] kL Bastick 1
U B AFNA S cerevisiae JSSOZFE] 7] FA S in-
vertasex &Z+g] 9ol nls] A FHA ¢ oI A
© 2 YElY acidophilic invertasedS 218 4 Aok

Invertase BF22| =& 2 4l 2 oMM
IEFENFH F2ld GR ofs) AdE FAE in-

vertase 849 4 2= 4 2% AAFAHS
Fig. 63 2th BA D invertased] 32 &4
Ao, ol o] §AEYE 10002 39S
87%9] A4S YL o]B o e 2521 30, 40°C
A= aadAo] 77 52%, 69% =2 "ol o FHF &%
Hoh £& 60°Coll A= 30%= "olx ot o]8 g A= Emel
I} Sibel(32) 2 Bahar®} Tuncel(33)2] ATl A 2 HF &
°Ce} AA3tE Ao E Kol T4 invertased S 4

s 4 Joh 23y Liuet Huang(34)9] Bambusa edulisZ
BE E83) invertase?] &% 7} 35°Co)%lar, 50°Coll A
= F5AEA O] 0% % 48] 524 invertase® A AT}
SToA 08T WX & 2% oFHAS FALSH
A7 @Xi]ﬂ invertaseZ 50°C ©]3&}oll A 30&37F Ex8] A&
u, §484L2 100%9] =& FE g4084S YeERGe
B, 55°CAlME 97% S A8 Boll g S B
t, 60°C o4 2xdAE &% 4 ¢ JE 4%
o] 45% olstE A A "olHnh ol =7t ool w
2} ZAo wiAdo] F43] doluf AAEAo| A AR
AZtEc}, o]y g AxE Lamia®l Zhang(21)9] Aspergillus
niger AS00232. 2 & £2]3} invertase2] 749 65°Coll A
80%9 4TS FA = 23, Emeld} Sibel(32)9]
70°Coll Al 30%9 EA2E84S FAgt= Agele Apolrt
AR, Aspergillus athecius?’} A733F= invertase?] &

25+ 55°Ce]
o 50°Cell A=

il

120 120
100 | 4 100
80 | 1 80
60 | 1 60
40 1 40
20 | 1 20
0 0

25 30 35 40 45 50 55 60
Temperature (C)

Fig. 6. Effect of temperature on the activity and thermal sta—
bility of the invertase produced by Saccharomyces cerevisiae
JS59 isolated from wine.



1326 FA5 - WAE -

Table 3. Effect of various metal ions on the activity of in—
vertase produced by Saccharomyces cerevisiae JS59 isolated
from wine

Ion Metal (1 mM) Relative activity (%)
None 100
Ag” AgNO; 0
Ba’ BaCl; 100
Ca”' CaCly 100
Co” CoCly 143
Cu” CuSOy 42
Fe” FeSO, 102
Hg™ HgCly 0
K KH,PO, 96
Mg”' MgSO, 101
Mn”' MnSO; 155
7n” ZnS0, 53
Pb” PbCly 96

g 42T = 50~55°Col9len, 60°Coll A 3087 I e
} Ao gadAo] 50% AL} BAITIE Ba(3h)ete

IxF2RE 283 27 A3 invertased B4
v A= F&ol29 AFEgE A A= Table 33

=7} 242F 1.0 mM
SAstsle o, 22 0%,
5‘01 Fastgon, Co,

Ve =AHQY 1
oA = ;q)\_,] F o] 2 JEFS

B4 o]l # Ag”, Hg”, Cu*, Zn”'9] ¥ =
o] HE&E Hrlete a4A8HS
0%, 429, 53% ‘/]-ﬂ-‘/]- &
Mn”' ol olej e & o] 5
g o2 %147—0]% |
R = okolt) o] A= Lamia®t Zhang(21)9) Asp. niger
AS0023% Quang®} Judit(23)e] Asp. niger IMI 303386°]
BH|8HE invertase’t Ba”, Ca®” Sol& Bl 3 rgsin,
Ag”' 3 Hg™'oll gJajHe As)S wekths Raol fAMSES
a1, Mg”oll ebgsl He”oll & &224d0] As)= ke
Liu¢} Huang(34)9] A#ol= FAFSSG Y. =3 Mariat
Rosa(22)7} &% Rhodotorula gultinis2%¥ 23} in-
vertased] EAo] B3 AT A} YL w, Co” 9l
oA EAFAO] Eolte Hilstes HIEIIP O,
Hg”'ol ola AslS A ¥gvhe daste @3

274
a4
]

Invertase2| BFESE=0]| D|X[= 7|&e L&
7149 sxo 2 g4 AAE ZAKSH] Y3l
AAH invertaseE ©]-&3F 1~10 mg/mL2] 71& (sucrose)
:oﬂ u;],f:'_ ;;L/\jﬂ-/\-]g ézqg]_o:] zr lr_:oﬂ;qg] ﬁ/\gﬁ
S Lineweaver-Burk plot(17) 2.2 YEhio], K.3 S =3
3 A3= Fig. 79 el (ot 2 23 K32 115 mM
(39526 mg/mL)& WEstth o] e K.#S Esterd
Michele(29)9] €o]& w&A|d 23] 3P invertased]
170 mM Ro&= @k o v Haq 5(36)°| Fusarium solani
ZHE 283 WA invertased 357 mMETE =4t)

o REARE:

0,04 ¢
)
X 003
-
€
=
5 ooz f
= y=0.0249% + 0.0063
- R®=09372
Z
- 0,01 Km = 39526 ma/mL
Wmax = 158,73 unit/mL
74
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Fig. 7. Lineweaver-Burk plot for sucrose by invertase pro-
duced by Saccharomyces cerevisiae JS59 isolated from wine.
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Fig. 8. Thin-layer chromatography of hydrolysis production
of the sucrose by purified invertase according to time. A: su-—
crose, B: glucose, C: fructose.
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