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ABSTRACT - The purpose of this study was to investigate the contents of sugars and o-amylase and B-amylase
activities in 98 specimen with enzyme foods and enzyme-shaped foods (the other processed foods, beverage bases,
fermented drinks, liquid teas). The a-amylase activity in enzyme foods and the other processed foods were ranged
4.9~53,854.6 U/gand 2.9~1,182.7 U/g, respectively, there was a big difference in the same type. The a-amylase activ-
ity of the fermented products (beverage bases, fermented drinks, liquid teas) were ranged 0.1~1.7 U/g. The average of
B-amylase activity in enzyme foods, the other processed foods, the fermented products were found 126.0 U/g, 5.6 U/
g and 10.5 U/g, respectively, enzyme-shaped foods were a lot lower than enzyme foods. Total contents of sugars were
average 22.4 g/100 g in enzyme foods, 14.8 g/100 g in the other processed foods, 46.9 g/100 g in beverage bases, 41.1
2/100 g in fermented drinks, 39.5 g/100 g in liquid teas, total contents of sugars appeared high amount in the fer-
mented products. Correlations between oi-amylase activity and lactose content was statistically significant in enzyme
foods (r = 0.644) and it was strong in the other processed foods (r = 0.903). Correlations between B-amylase activity
and lactose content was statistically significant in enzyme foods (r = 0.648) and it was strong in the other processed
foods (r = 0.757). There was a significant relationship between a-amylase and -amylase activities in enzyme foods
and the other processed foods (r = 0.869, r = 0.760). That is, it was found that also the proportional relationship estab-
lished among the a-amylase activity, f-amylase activity.
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Materials and Methods

2
K1), BAEHAE 457 (1EIEE 307,
8 i 77d, M AF=} 574) 98

AJek g1 BMi7)7]

E Aol ARg-E AJ2kS soluble starch, calcium chloride
(Sigma-Aldrich, China), sodium hydrogen phosphate (Sigma-
Aldrich, Germany), sodium metabisulfite (Sigma-Aldrich,
Italy), fructose (Sigma-Aldrich, Japan), glucose (Sigma,
France), sucrose (Sigma, Switzerland), lactose (Fluka, Japan),
maltose (Sigma-Aldrich, Japan), 0.IN I, solution, sodium
hydroxide (Merck, Germany), sodium acetate anhydrous,
dibasic potassium phosphate (Sigma, USA), 3,5-dinitrosalicylic
acid (Sigma, India), potassium sodium tartrate tetrahydrate
(Kanto, Japan), acetic acid, phenol (Wako, Japan), acetonitrile
(Budrick & Jackson, Usa)s ©]3 SF<t Thermo Scientific
Barnstead NANO pure Diamond (Reverse Osmosis, Model
D126611/D11911, Banstead, USA)S ©]-&3lo] 18.2 MQF
To 7 AAlste] AREsIAT 4 Al o=
ADVANTEC 2 (Toyo Roshi Kaisha, Ltd, Japan)E, %
! oj3}olli= Membrane syringe filter (Nylon 13 mm, 0.2
um, Whatman International Itd, ENGLAND)E A}&-3}$1t}.
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Table 1. Operation condition of HPLC

Parameter Sugars

Instrument HPLC sys.tem
(Waters Corporation, U.S.A)

Column Cabohydrate performance
(Waters, 250 x 4.6 mm, 5 um)
Column temperature 40°C
Mobile phase H,0 : ACN (25 :75)
Flow rate 1.0 mL/min
Injection volume 20 uL

Detector RI Detector
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Fig. 1. HPLC-RID chromatogram of fructose, glucose, sucrose,
lactose and maltose.
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Table 2. a-Amylase, protease and B-amylase activities of enzyme foods and enzyme-shaped foods

(unit: U/g)

Food group

o-Amylase B-Amylase

Enzyme foods

4,625.06 (4.91~53,854.56) 125.97 (0.35~1,144.29)

Powder products

Beverage bases

Enzyme o Fermented drinks
-shaped foods Liquid products L
Liquid teas
Total

The other processed foods

116.67 (2.87~1182.72)
0.68 (0.11~1.59)
0.71 (0.16~1.71)
0.24 (0.11~0.59)
0.57 (0.11~1.71)

5.61 (0.46~24.15)

8.74 (6.94~12.90)
11.16 (6.80~16.41)
11.66 (8.14~14.60)
10.49 (6.80~16.41)

Table 3. The distribution of products classified by a-amylase activities of enzyme foods and enzyme-shaped foods

Range of activity concentration (U/g)

Food groups
<1 <10 <20 <100 <1,000 <2,000 <4,625 <10,000 <20,000 <60,000
Enzyme Foods 5 4 2 14 9 5 4 5 2
The other 13 7 6 3 |
processed foods
Enzyme
-shaped Beverage Bases 4 2
foods  Fermenteddrinks 4 3
Liquid teas
Total 13 23 11 8 17 10 5 4 5 2
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Table 4. The distribution of products classified by B-amylase activities of enzyme foods and enzyme-shaped foods

Range of activity concentration (U/g)

Food groups
<1 <15 <50 <126 <500 < 1,000 < 1,500
Enzyme foods 6 16 12 5 2 2
The other
processed foods 10 16
Enzyme  peyerage bases
-shaped foods
Fermented drinks 6
Liquid teas 5
Total 16 49 12 5 2 2
Table 5. Each sugar contents in enzyme foods and enzyme-shaped foods
(unit : g/100 g)

Food groups Fructose Glucose Sucrose Lactose Maltose Total

Enzvme foods 1.70 10.02 0.65 8.62 1.38 22.36
Y (0~16.36) (0.28~38.33) (0~3.93) (0.09~38.29)  (0.24~0.52) (1.84~59.96)

The other 2.08 8.91 2.16 1.43 0.22 14.80
processed foods  (0.03~13.22)  (0.24~45.93) (0~13.87) (0~10.02) (0~1.59) (3.20~48.23)

Beverace bases 23.37 23.16 0.09 0.05 0.13 46.89
Enzyme & (18.34~31.10) (17.14~30.37)  (0.02~0.76) (0~0.20) (0~0.78) (36.82~56.82)

-shaped foods  Fermented 18.57 22.09 0.09 0.12 0.27 41.14
drinks (8.56~29.94)  (12.05~30.55) (0~0.58) (0~0.44) (0~0.90) (22.93~57.05)

Liquid teas 14.28 19.43 5.39 0.20 0.24 39.54
4 (11.06~16.53)  (16.56~23.28) (0~26.11) (0~0.43) (0~0.61) (28.30~60.02)
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Table 6. Correlations between a-amylase, f-amylase activities and Sugars of enzyme foods
o-Amylase B-Amylase Fructose Glucose Sucrose Lactose Maltose Sugars
o-Amylase 1
B-Amylase .869" 1
Fructose —-0.047 -0.005 1
Glucose 406" 348" -0.026 1
Sucrose -0.17 -0.198 703" —-422" 1
Lactose 644" 648" —-0.206 0.14 —0.246 1
Maltose 0.018 0.275 —-0.106 —-0.006 —-0.189 0.055 1
Sugars .683™ 733" 0.049 652" -0.277 758" 291" 1
**p <0.01, *p <0.05
Table 7. Correlations between a-amylase, 3-amylase activities and Sugars of the other processed foods
a-Amylase B-Amylase Fructose Glucose Sucrose Lactose Maltose Sugars
a-Amylase 1
B-Amylase 760" 1
Fructose -0.18 —-0.055 1
Glucose 0.132 5717 —-0.094 1
Sucrose -0.092 —0.168 -0.101 -0.275 1
Lactose .903™ 757" —0.166 0.18 -0.122 1
Maltose 0.328 456" -0.312 5757 —-0.238 0.288 1
Sugars 0.250 663" 0.085 929" —-0.033 0310 .504™ 1

*%p < 0,01, *p < 0.05
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