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Table 1. Stability for pH
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oH 3 | 4 5 6 7 8 9
Temp.|Tnvert|Ratio| [nvert|Ratio[Invert|RatioInver t|Ratio| Invert| Ratio | Inver t|Ratio|[nvert{Ratio
sugar sugar sugar sugar sugar sugar sugar
(0) |(mg)| (%) |(mg)|(%)|(mg) |(%) | (mg)|(%)|(mg)|(%)|(mg)|(%)|(mg) (%)
0 332 | 789 418| 993 421] 100| 4208] 999 421 [100 191| 454 83 19.7
20 329 781 419| 995 421 100| 421 |100 | 4208] 999 123] 292 51 12.1
35 316 | 751 419| 995 421 100| 421 |100 413 | 998 120| 285 43 102
Enzyme 1ml (0.01%)
Sample -5ml (Sucrose 500 mg)
Total 10ml pH 6.5 Buffer,35 ,30 min.
35 30
Table 1 pH
pH Fase
pH pH8 Cu Ag Hg
Table 2 Fase
pH6.5 0 10 M 10 M
3 B
70 15 100 Fase
Table 2
10 M 10 M
Table 2. Effect of Metals or Organic Acids on Invertase Activity
107%M 107°M 107°M 107°M
Invert sugar|Ratio|Invert sugar{Ratio Invert sugar|Ratio{Invert sugar|Ratio
(mg) %) (mg ) (%) (mg) (%) (mg) %)
CaCl,| 4193 9964 4191 9960| Oxaiate 4212 10017| 4206 10002
CoCl,| 4196 9971 4194 9967 | Acetate 4197 9981 4202 9993
FeSO{ 4209 10002 4210 10005|Mglate 4202 9993| 4202 9993
MgCly| 4235 10064 4231 10055({Tartrate 4204 9998 419.8 9983
MnSO4| 420.6 9995 4212 10010|{Succinaie 4196 9979] 4191 9967
ZnCly| 4198 99.76 4205 9993(Lactate 4208 10007| 4210 10012
Nile 4208 100 4208 100 |Nile 4205 100 4205 100
Enzyme e 1ml (0.01ml%)
Sample - 5ml (Sucrose 500 mg)
Additive: e aml
Total e 10ml pH6.5 Buffer,35 ,30min.




18

B h
ol
Fase
o B .
oL — A e
a : / e
500mg pH65
01 3 90 Pt o
Fig.2 T/
A/
/,
a o I TR Ta— R TR T—T 100
pH pH6 pH8 o
a Figure 2. Rate of Sucrose Hydrolysis.
Enzyme Solution 2ml Sucrose 5g, Total
Volume 20ml with Buffer pH6.5 at 35
15 Incubated.
Rf 0.5% enzyme concentration
30  =m====- 0.2% enzyme concentration
Table 3. Ratio of Hydrolysis
Fnzyme . Sebstrate 30 min, Incubation 60 min, Incubation
concggrélgratlon %) Invert sugar(mg)| Ratio(%) | Invert sugar(mg)| Ratio(%)
001 0.5 4198 7961 518 9842
002 05 5260 9994 526 9994
0.05 52.1 9899 524 9956
i 0.1 1049 99.66 105.2 9994
005 05 526 99.94 5263 99.99
10 9057 86.04 915 8393
005 526 99.94 52.5 9975
0.1 105.2 99.94 1053 12004
\ 0.1 05 526.3 99.99 526.3 9994
\ 10 970 9215 985 9356
‘ 0.05 525 99.75 526 99.9 4
5 01 1053 10004 1053 10004
02 05 526.1 9995 526.2 99.97
1.0 " 9905 9495 10525 9999
005 52.6 9994 526 99.94
| 0l 1053 10004 105.3 100.04
05 \ 05 5263 7999 5253 9999
\ 10 ‘r 10530 10004 10528 10002

Enzyme Solution 1ml,Sample 5ml, Total Volume 10ml with Buffer pH 6.5 at 35




Table 4.Rate of Hydrolysis
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02% Invertase 05% Invertase 0.1N
Sucrose 30min 60min 3o0min 6 0min HC1
(8 )|invertsugar |Ratioflnvert sugar | RatiolInvert sugar {Ratio|Invert sugar|Ratio|(009%)
(mg) | (%) (mg) C % (mg) (%) (mg) |(C % )|(mg)
1 1052 100 1051 99.9 1.053 1001 1059 1007 |1052
2 2108 99.9 2109 999 2112 100 2112 100 |2112
3 3154 999 3158 100 3162 1002 3161 1001 |3.157
4 4064 96.3 4218 100 4220 160 4222 100 (4219
5 4070 77.3 5186 985 5168 981 5267 100 |5265
6 4068 644 5183 82.1 5166 818 526 4 834 (6313
Enzyme Solution 1ml,Total Volume 10ml with Buffer pH 6.5at35 Incubated
60 4
0.2 60 4q
90 69
Rf
20 B
Fase
Glucose o
Sucrose i O
Fase iiﬁ%“::! O _ O
Dok O O
pHE.5 35 E¥e oo O o
Fase g0 min
fngubnie < ©
fachhaie )
Maltose
Fructose O
Table 3 ETE— — R
0.01 30 50mg
80 0.5 Figure 3. Incubation Products
1g 30 60 Sample...1g of Sucrose Enzyme
Concentration 0.2% Total volume
100ml  0.1N 10ml with Buffer pH6.5 at 35
30ml 30 Incubated.
Solvent System n BuOH Acetic
acid Water (4 4 1) Multiple
100 Table Development.
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B h
Table 5. Determination of Invert Sugar by the Method of Invertase Hydrolysis
Experiment A Experiment B
No. 0.2% Invertase 0.1IN HC1(009%) 0.2% Invertase 01 N HC1 (009%)
(%) (%) (%) (%)
1 5895 5874 5538 5506
2 5903 5855 5556 5543
3 58.86 5869 5533 5511
4 5892 5882 5533 5532
5 59.03 5869 5541 5518
AV 5896 5870 5540 5522
¢ 00731 00947 00983 01528
t 4714 2239
Invert Sugar Contents (%)
Glico® Hinode®™ Molasses | Bontan®| pineapple | Hinode®| Molasses
0.2 % Invertase 6427 5423 59.68 5584 7504 5394 6136
01 N HCi 6414 5407 5960 5591 7518 5377 6122
Enzyme Solution 5ml  Sample 10ml Total Volume 20mg with Buffer pH 6.5 at 35
90min.Incubated.
Fig. 3
90 0.2 0.5
B h
Fase pH5 pH6.5
pH8
10g 100ml
10ml pH6.5 0
0.2 35 90 3
Table 5 0.2 35 90
59
10.01 t 4.604
41 1 28 2
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Determination of Sugars by Enzyme(2) on the Hydro
lysis Conditions or Sucrose by B h Fructosidase

MITSUO DEKI MINORU YOSIMURA

(Nagasaki Customs Laboratory,1 36 Deshimacho,Nagasaki City)

(Pharmaceutical Faculty,University of Nagasaki Bunkyo cho,Nagasaki City)

As the enzymatic hydrolysis of sucrose is specific in the presence of other sugars,

the conditions of sucrose inversion by B h fructosidase from yeast was investigated.
Powdered B h fructosidase are dissolved into Mcllvain buffer solution at pH6.5 to
appropriate enzyme concentration.

Add 1 to 2 ml of enzyme stock solution to test solution containing O to 5 g of
sucrose,and the reaction mixture are made up to 10 to 20ml with buffer solution
(pH6.5) to involving 0.2% enzyme concentration finally,and the mixture was
incubated for 90minutes at 35

After incubation,invert sugar produced in the reaction mixture was determined by the
method of Lane Eynone and or Back Titration.

The activity of B h fructosidase was stable at pH 5 to pH 7,but inactivated irrever
sibly at pH 8 and over.The activity of enzyme stock solution was not decreased for at
least 3 mounths to stored in refrigerator at under 0

5 g of sucrose was hydrolysed to invert sugar by this method.

The few food stuffs were analysed invert sugar by this enzymatic hydrolysis,and the
results compared with those from an acid hydrolysis

We have found this enzymatic hydrolysis to be reliable in use.

(Received Feb.14.1966)
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