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Fig. 1 Effect of salt concentration on determination of Glucose .
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Fig. 2 Sephadex G— 25column chromatography of sugar cane juice.
( — ) protein concentration, (@—@) invertase activity

(O—0O) reducing sugar .

one fraction 5 ml column size 2.5 X 30cm.
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Fig. 3 Relationship of acid invertase activity to growth of sugar cane .
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Fig. 4 Elution profile of immature sugar cane investase on DEAE
cellulose column chromatography .
(—) protein concentration. (@—@) activity.
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Fig.5 Sephadex G— 200 column chromatography of fraction 2 obtained by
the DEAE cellulose column chromatography.
(—) protein concentration. (@—@) activity.
one fraction 10 ml, column size 3.7X 138 cm.
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1 2
Fig. 6 Polyacrylamide disc gel electropholesis (pH 8.0) of sugar cane
invertase purified by sephadex G— 200gel column chromatography.
1, stained by coomassie brilliant blue.
2, stained by periodic acid —schiff reagent .
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Table. 1iITRLc&Sic, MU LABROEES AR LHE Iy v a—17 D 2ABLUS 74/ —RIC

Table 1. Substrate specificity of partially purifying invertase .

Specific activity Specific activity

Substrat
Substrate (Ag‘lgu;oasoerﬁifismoc) ubstrate (nitrophenol #g, /100 #g,”30min ~45°C)
Sucrose 66.61 p— nitrophenyl — @ —D'—galactopyranoside 31.94
Raffinose 67.38 P —nitrophenyl — 2 — acetoamido — 2 —deoxy — 2.738

p— D —galactopyranoside

Melezitose 2.35 p —nitrophenyl — 2 —acetoamido — 2 —deoxy— 5.08
B —D —glucopyranoside

Inuline 3.19 p—mitrophenyl —&—D — mannopyranoside 0.46

MUTR, BOKREEIS SNIBANTF b= 2BLUA Y VIRMLTR, BALSH DRIED
RICEREEER 72841, p—nitrophenyl—a—D —galctphyranoside i L Tiz, L 3L ¢

BOKBELE NS Shic, p- nitrophenyl —2— acetoamide — 2 ~deoxy — # —D —glucopyranoside
# & U p— nitrophenyl— 2—acetoamide — 2 —deoxy — B—galactopyranoside i LTs HF »12
2o KBER DA SN 1z,

. ERREOEE

RIRDL DL, COBBMRIL, valE, 574/ — A ¥ L Up—nitrophenyl —g~p —galacto -

3
g = 0
£ o
8‘5 A
>
5 % o
s g 100f
N .
3
Q
§ /o/———\-
=
C;
0.025 0.05 01 (M)

Substrate concentration

Fig. 7 Relationship of sugar cane invertase activity to sucrose

(@—®) and raffinose (O—0) concentrations.
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pH 5.5 OBEKICIER L - BRBBKE, ThEh 40, 50, 70 °CT, 30 RmMBLALDSL, &l
L,%otﬁéﬁiﬁabfmmkogﬁtbfn,vnau—z,574/—z%mwto%®%%.
ﬁgsmﬁbt¢5m,EEtbrv;a—z%mmtgéu,%@gﬁmﬁiamﬁ%ﬁu.45%

—
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(=
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Activity
(glucose #g,7200 ug, 30 min, 45 °C)

\
/i i K ) A 1 A
4 50 50 70 °C)
Temperature

Fig.8 Heat stability of sugar cane invertase (@—@) used sucrose
and (O—O) raffinose as a substrate.

PLETIE, QBB 5ot 774 /7 —AXAVEEER, TORENT 2 /KBERI, 55°CT
EL D IRLY, T0°C Tid, BAEZTDERER >TOAZ LMD o1, CORKRR, TOBRK
i, Ya—20—Z2DARKIERT AMELT T4 —ADHIMEAT 2RS4 ICEET 5 EER
BLTWAHRD KD EEBREITIE > 1,

9. FEEERPDOR—/i—oaT bS5 T74—

COBREHRE T T 4/ —ABK%E, EROoFEDOEBVMAZ, 45°CT, 30~ 180 RIS ¥
12D, TOBREE, —/—sn2 S5 T7 4 -1, TOEREFIgIIRLILEIK, 77
4/ —RADAEY bOBRLIT, HF77 +—REV270—-RDARy b8H LN, 777 P—ZADR
Hy PoDTLRENOA SN ULEOKER, COBERKIE, Y2a/o-RERTE-777
P —RETT 4 ) —ARNERT A HF I VN —EBEET AL EETRL TN S,
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Fig. 9 Paper chromatography of reaction mixtures which was produced
by a— galactosidase and raffinose reaction (45°C).
Used butanol —aceitic acid —pure water (4 :1:5) as a developing
solvent .
1, sucrose, 2, raffinose, 3, fructose. 4, galactose.
5, reaction mixture 30min (reaction time )
6, 60 min 7, 90 min, 8, 120min
A, color producing reagent—2.59 % aniline hydrogen phthalate .
B, color producing reagent— 0.2 % naphthoresorcinol .

10 a—HSH by —FOERBE
ERDOXSIL, TOBRBKIKIZ, 1R E—¥PAIK, ¢a—H57 b o —ENBEET I E0D,

~ 140 s
g g
8 O . §
S 0ot @
5 X
+~ N > 8
s 8 / 2 AN
s g X
<3 | <3
o o/ ac)
g £
= ’1’11 { i 1 1 1 8
:69 50 70 °C) ‘é
Temperature ~

Fig. 10 Relationship of sugar cane invertase activity to reaction temperature.
(@@ used sucrose and (O—() p—nitrophenyl ~ & —D —galacto-
pyranoside as a substrate .




100 REAEBEREHBE 265 (1979)

p—nitrophenyl —a—D —galactopyranoside ZEH& LTRHWT, a—=#77 b vEF-CoEHEBE%
Bto Thd YRV E —FIROVTHEHRRT 700, TOBEER I, Fig. 10IRLIKI,
4 v~ng -€DBER, HBERERIK, 45°C TEBRENSS OO, a—HT 7 IV I -YOBE
2, TOBREIR, B, 60°CERH AT BT,

., ¢a—HS/ b 5—EOEHpH

AIREFEL R, BEERAVT pH4LLT
T CORBKAEABL, 60°C T30 AEKIG
2RO, a—#H77 rwE—-¥DEHEPHE
Fetz, £ORER, Fig, 11 IRLILED I,
ZOE@pH 3, 5.5IKHD, 41 Vi —+HD
‘E@{Ezd:—ﬁ(b‘cwf:o

\

Activity
(nitrophenol 2g,10 #g /30 min /60°C)

Fig. 11 pH dependence of sugar cane
o — galactosidase.

|

Used p-—nitrophenyl —a@—D —
galactopyranoside as a substrate .

12 =459 b9 —EFRICELZIZTHSI F—XREOER

ABLOBEOERLZRELLD, BHL-0T 28, COBRCRTIAI7 b -2E0EBERS
SEH B b, BIBIC LI -T, RERBEAEARL, CORICHT 7 F—2% 3 x 10 MIBEE T,

B

1or

( nitrophenol g/ 10 ¢g 30 min, /60 °C)

>
S
5 5
<
(@)
L \ |
1 2 3 (x 10°M)

Galactose concentration

Fig. 12 Relationship of sugar cane a—galactosidase activity to galactose
concentration.
Used p—nitrophenyl —a—D —galactopyranoside as a substrate .
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H4«ZATMA, 60°C T, 30 3MEE%
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Fig. 13 R U1 #1577 b= 2% 1248

TV, AMRBURCELEZTHI 2 b-28 é
BEOKEER~ Iz, Fig. 12IKRLIE S0, N .
AR, BIBKNICHT T 7 b~ ZABEEST 'é
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FETHEZOEHR, M50 BRI TR ¥
L, 0.028rEIETR, 30 B FicETR £ 9 {60
Dlte 32757 b - ABETCORBE 5 3
BRICE LS EMoH £~ T COBB, < 3 .
RGHSBITIR, #3527 b—2%0.01 1 g L, , .

&

:é/

Fig. 13 pH dependence of sugar cane a—galactosidase,
Used p —nitrophenyl —d—D—galactopyranoside as a substrate .

(o——o) a —galactosidase activity
(O—0O) a-—galactosidase activity in 0.01M galactose.
(@@ inhibitory effect of galactose .
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Summary

Acid invertase activity of sugar cane was high at the fouth internode from the top of the stalk,
which was low in sugar concentration (7%per juice), relatively high in reducing sugar concentration
(about 2%), and enough large in the lenth, and the diameter.

This enzyme was purified from sugar cane juice using ammonium safate fractionation, DEAE
cellulose, and Sephadex G-200 gel column chromatography with about 2,000 fold increase in specific
activity.

This purified enzyme preparation was found to be three bands by disc gel electrophoresis, and
glycoprotein by staining the gel with periodic acid-Schiff reagent. The enzyme preparation
hydrolysed sucrose, raffinose, p-nitrophenyl-a-D-galactopyranoside, p-nitrophenyl-2-aceto-amido-2 -
deoxy-(-D-glucopyranoside, and p-nitrophenyl-Z-deoxy-ﬁ -D-galactopyranoside. Thermal stability of
the enzyme preparation was different from the substrates used by enzyme assay, the enzyme was

stable at less than 45°C by using sucrose as a substrate, and at less than 55°C by using raffinose.

Reaction mixtures (45°C, 30min) of the enzyme preparatin and raffinose were found to contain
raffinose, galactose, sucrose, and fructose by paper chromatography. These results suggested to be

contained a-galactosidase as well as acid invertase in this enzyme preparation.
This a-galactosidase activity was maximum at 60°C and at pH 5.5 by using p-nitrophenyl-a-

D-galactopyranoside as a substrate. The activity was inhibited by galactose, and losed 50% at the
concentration of 0.01M, and 70% at 0.02M. The inhibition was maximum at pH 5.5.




