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Multiple Digestive Enzymes*!
-—Activity and Inactivation of Digestive Enzymes—

Hiroshi Fukuchi, Minoru Yoshida, Hiromichi Shintani,
Hiroaki Ikeda, Yoko Seki and Yurie Kawakita

Department of Pharmaceutical Services, Hiroshima University Hospital*?

The activity of e-amylase, glucoamylase, protease, lipase and cellulase contained in
such commercial multiple digestive enzyme preparations as Aczym, Excelase, Politose and
Toughmac-E capsule was determined. These digestive enzymes were immersed in citric acid
solution with a pH of 2.0 for 5 minutes and the loss rate of enzyme activity due to acidic
environment was determined. Each digestive enzyme had characteristic activity against each
substrate. However, all the four preparations showed a 1009 loss in glucoamylase activity,
while the loss rate of a-amylase, protease, lipase and cellulase ranged from 30 to 76%.

Therefore, multiple digestive enzyme preparations should be coated with materials suitable
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for each enzyme contained in view of changing pH in digestive tract.
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Table 1. Weight Variations of Capsule Content

Weight of Capsule Content

Preparation . .n(mg) S.D.(mg) C.V.(%)
A 365 4.84  1.33

B 377 2.51  0.66

IC) 349 3.00 0.86

496 3.72  0.75

S.D.: Standard Deviation
C.V.: Coefficient of Variance

A : taka-diastase N 100 mg, cellulase AP 20 mg,
lipase My 50 mg, pancreatin 100 mg. (S ¢l
Lot No. MOO367N)

B : sanactase 50 mg, meicellase 50 mg, proctase
100 mg, olipase 2-S 20 mg, pancreatin 100 mg.
(M #: Lot No. XECV 2)

C : hirodase 25 mg, mamidase 35 mg, lipase A 12ng,
cellulase APg 20 mg, concentrated-panc 75 ng.
(T#:, Lot N 0293)

D : cellulocin AP 20 mg, diasmen 50 mg, diastase
40 mg, onotase 10 mg, molsin 20 mg, vonlase

45 mg, pancreatin 120 mg, polypase 30 mg,
onoprose A 40 mg. (O#f Lot N. F-2044A)
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Fig.1. e-Amylase Activities of Digestive
Enzymes
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Fig.2. Glucoamylase Activities of
Digestive Enzymes (pH 5.0)
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Fig. 3. Protease Activities of Digestive
Enzymes (pH 7.0)
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Fig. 4. Lipase Activities of Digestive
Enzymes (pH 7.0)
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Fig. 5. Cellulase Activities of Digestive

Enzymes (pH 4.5)
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Table 2. Inactivation of Enzyme Activities

A,
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B C D
A~Amylase 46.7% 76.0% 53.4% 48.1%
Glucoamylase 100 % 100 % 100 % 100 %
Protease 66.7% 60.9% 45.0% 66.5%
Lipase 48.8% 55.9% 38.7% 56.5%
Cellulase 30.3% 42.8% 49.4% 36.6%
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