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Fig.3 Chromatograms by automatic analysis of maltrins
Analysis conditions Stationary phase Biogel P 2(200 to 400 mesh), Mobile phase H:20, column
size 2.0x 70cm, column temp. 95 , Reactiontemp. 95 ,reagent orcin H2SO4427nm.
Sugar peaks 1 glucose, 2 maltose, 3 triglucose, 4 tetraglucose, 5 pentaglucose, 6 hexaglucose,
7 heptaglucose, 8 to 12 higher polyglucose

a 1 4 a
a B
Table2
Tablel Chemical data of maltrins
Table2 a
Direct reducing Total sugary’< B 15
Maltrin sugar (%) (%)
M - 10 11. 06 96. 76
M- 15 14. 40 96. 27
M- 20 19. 24 95. 59 Table2 Hydrolytic behavior of maltrin
by hydrolase
Hydrolysed with 2.5  HCI for 2 hours _
Glucose determined (ag )™
Enz ymes Reaction time (min)
used
0 10 15
« - Amylase 4,98 4.98 498
B - Amylase 4,98 4. 98 4, 98
Maltase 4.98 61. 38 73. 00
Nile 4. 98 4.98 4.98
Fig. Analysed by the method of "Glucostat”

after reaction with hydrolases for
each time
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15 a B
10 90
a
Table 3 a
B
a B Table 4
120mg ml
B.Subtilis o
a
B
200mg
a B 15mg 250mg  250ml
0.5M pH5.8 10ml
700mg 0.5M
Table 3 Hydrolytic behavior of maltrin by mixed enzyme
) Glucose determined ( #g )™
Reaction -
time Mixed enzyme used
1
) Maltase + Maltase + Maltase + a-Amylase
(min) Maltase
a-Amy lase B-Amylase + B-Amylase
0 3L 4 3144 3.4 31 44
1 66.16 64. 85 65. 50 65. 50
2 103. 49 104. 80 104. 15 104. 80
3 123. 80 122. 49 125. 11 123.80
4 144. 10 145, 41 143 45 144. 10
5 157.20 158. 51 157. 20 157.80
7 176. 20 175. 54 176. 20 175. 54
12 199. 78 196. 33 203. 06 201. 09
15 206. 33 206. 33 206. 33 205. 68
20 206. 33 206. 33 206. 33 206. 33

*Analysed by the method of "Glucostat" after reaction with hydrolases for each time



Table4 Effect of sugars on enzymatic determination
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Sugar Glucose determined (ng)
added Additives in milk
(mg/ml ) Lactose Starch Sucrose
Nile 106. 81 106. 81 1086, 81
30 106. 81 106. 95 106. 38
60 106. 38 106. 38 106, 81
120 106. 38 106. 38 106. 38

Glucose determined by the method as follows

Pipet 1ml of sample solution and 1ml of 0.5M acetate buffer(pH5.8) into test tube
and let stand 5min in water bath at 30

containing maltase,

glucoseoxidase, peroxidase and o tolidine HCI,

, and then add 2ml of mixed enzyme solution

and stop
the reaction with 1 drop of 4N HCI solution after 20min Read absorbance at 630nm
against reagent blank

250ml
ml 0.5M ml
30 3 3 2
ml 20
635nm Table6 M 10 M 15 M 20
0.2mg 2.0mg 0.54
Table5
Table5
10
Table5 Regression for results
Regression analysis
X 0.2 04 0.6 0.8 10 12 1.4 16 18 | 20
Y N. 062 | 0.114 0. 161 0. 213 0. 262 0. 306 0. 354 0. 400 0. 433 0. 489
A
Y 0. 042 | 0.084 0. 120 0. 160 0. 200 0. 240 0. 280 0. 320 0. 360 0. 400
dyx 0. 020 | 0.030 0. 041 0. 053 0. 062 0. 066 0. 074 0. 080 0. 073 0. 089
i

X mg of maltrin, Y optical density, Y bx estimate of optical density from X,
b regression coefficient, dyx deviation from regressionb X XY X X2

Maltrin determined by the method cited in Table 4
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Table 6 Recovery of maltrin

Determined maltrin (#g )

Exp. No M-10 M-15 M-20
1 80. 19 71. 89 65. 25
2 77. 14 72. 12 66. 08
3 77. 14 71. 34 5. 30
4 80. 46 73. 27 66. 36
5 717. 97 74. 38 64, 15
) 717. 97 72. 44 64. 70
7 78. 25 73. 42 65. 81
8 77. 42 71. 89 64. 70
9 80. 02 73. 55 66. 08
10 78. 80 71. 89 67. 74
AV 78. 54 72. 62 65. 62
g 0. 425 0. 322 0. 347
C (%) 0. 540 0. 443 [ 0. 529

Analytical conditions are same as the method

cited in Table 4

3 32
2 4
25
Table 7

1) No.6 1 (1968).
2)

3) J.T.Brady J.A.Zagorski

4)

5)

No0.10 89 (1970).
AOAC 52 556 (1969).

10

No.l 1 (1965).

No.2 15 (1966).

Table 7 Yield of maltrin in milk powder

Exper-| Determined maltrin (#g)®
iment )

Maltrin added in milk powder ( g )B

- 204 304 509 607 806 1001

! 508 7.84 1057 1595 23.66 28 09

2 508 7.78 10.57 1601 2392 2829

AV | 503 781 1057 15.% 2379 2819
Y‘(e;d) 212 303 509 608 806 099
Ratio @)

(%) 103.5 99.67 100.0 100.1 100.0 99.9

a) Analytical conditions are same as the method
cited in Table4

b) Quantities of maltrin contained in 100g of
milk powder

c) Expressed as ratio of Yield/Added maltrin

d): Determined by the method of Lane Eynon
after hydrolysis with 2.5 HCI

02mg  2.0mg

6) W.J.Whelan "Method in carbohydrate chemistry Vol.4" (1964).

7) D.Keilin E.FHartree Biochem.J. 50 331 (1952).
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Determination of Sugars by Enzyme (3)
Quantitative Determination of Partial Hydrolysate of Starch in Milk Powder

Mitsuo DEKI, Soei SATO , Susumu SAITO
Central Customs Laboratory

531, Iwase, Matsudo-shi, Chiba-ken.
Yokohama Customs

1-1, Kaigan-dori Naka-ku, Yokohama-shi, Kanagawa-ken.

Partial hydrolyzate of starch which contains dextrine, hexaglucose and pentaglucose as major components, was
determined by enzymatic method with glucose oxidase in the presence of maltase, peroxidase and chromogen.
Partial hydrolyzate of starch is completely hydrolyzed to glucose by maltase, but hydrolysis of those compounds
was not affected by the addition of a -amylase and 3 -amylase. Presence of starch, sucrose and lactose in reaction
mixture was not altered for the determination at all. The precision is reasonably good with a relative standard
deviation of 0.54  being the largest encountered. The yield of partial starch hydrolyzate in milk powder is also
good.

—Received Oct. 1, 1971—



