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O P T I M I Z A T I O N  O F  T H E  P R O C E S S  O F  E X T R A C T I N G  

A M Y L O L Y T I C  E N Z Y M E S  F R O M  T H E  T E C H N I C A L  

PRODUCT "A MILORIZIN- Px" 

Pl I. Kabachnyi and V. T. Chernobai UDC 615.35.015.4 : 612.3 

In the p rocess  of obtaining the medic ina l  enzyme p repara t ion  "Oraz , "  which has been approved for use  in 
medica l  p rac t i ce  as an agent for the t r ea tmen t  of  d i s ea se s  of  the gas t ro in tes t ina l  t r a c t ,  one of the main  s teps  
is the aqueous ext ract ion of the enzymes  f rom the initial raw m a t e r i a l  "Ami lo r i z in -Px , "  which is a cul ture  of  
the mold fungus Aspergi l lus  o ryzae  su r f ace -g rown  on w h e a t b r a n [ O S T  (All-Union Standard) 59-6-72].  

As the method of ex t rac t ing  the act ive  substances  f rom this raw m a t e r i a l  we se lec ted  ext rac t ion  in a b a t -  
t e r y  of pe rco l a to r s  by the coun te rcu r ren t  pr inciple  which, in the opinion of a number  of  authors  [1-3], ensu re s  
the m o s t  comple t e  ext rac t ion  of the act ive components  both f rom plant medic ina l  raw m a t e r i a l  and f rom su r face  
cul tures  of mold  fungi. 

In view of the fact  that this p roces s  is a complex one and depends on var ious  f ac to r s ,  it appeared  des i r ab l e  
to c a r r y  out its opt imizat ion.  

To solve this problem we used the method of ma themat i ca l  planning of exper imen t s  with the aid of Latin 
squa res  [4, 5]. The p roce s s  of ex t rac t ing  the amylolyt ic  enzyme was studied as a function of the following f ac -  
t o r s ,  which, accord ing  to the l i t e ra tu re  and p r e l i m i n a r y  exper imenta l  r e su l t s ,  play a fundamental  pa r t  in it: A - 
the se lec ted  volume of the ex t rac t ,  ml;  B - t h e  number  of  pe r co l a to r s  in a ba t tery;  and C - t h e  t ime  of s teeping,  
rain. The levels  of the fac tors  ment ioned a re  g iven below: 

Factor Level of the factor 
A 200 400 600 800 
B 2 3 4 6 
C 10 15 20 25 

AS constant  fac tors  of the  ext rac t ion  p roce s s  we took the t e m p e r a t u r e  of  ext rac t ion (20-25°C), the method 
of ext rac t ion (countercurrent) ,  the sequence of technological  opera t ions  in the subsequent  isolat ion of the "Oraz"  
p repa ra t ion ,  and a lso  the nature  of the ex t rac tan t  (water). 

For planning the exper iment  we used a 4 x 4 Greco -La t in  square  accord ing  to a method desc r ibed  in the 
l i t e r a t u r e  [5]. 

The opt imizat ion p a r a m e t e r s  were  the sacchar i fy ing  power of  the "Oraz"  p repa ra t ion  and its yield c a l -  
culated to unit weight of  the initial raw m a t e r i a l ,  the values  of which, accord ing  to a Provis ional  Pha rmaceu t i ca l  
Art ic le  (VFS-42-570-76) should be  not l e s s  than 200 units pe r  g r a m  of  p repara t ion  and 1%, r e spec t ive ly .  

The m a t r i x  for  the planning of the exper iment  is given below (the r e su l t s  of the invest igat ions a r e  given in 
Table 1): 
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TABLE 1. Results of Exper iments  and P re l imina ry  Trea tment  of these Results 

Xt 

SA, ~ie lds, 
units/g / % 

1,9 
08 
0,3 
0.1 
3,3 
0,8 

10,9 

SA. 
units/g 

~ieldsJ SA, yieldsJ O/o lunits/g °l° / 

At r 337,0 A~ 299,8 
Aa 266,2 
A~ 266,2 

Btota I 1169,2 
Mean totals 292,3 
Squares of the totals 1367028,6 

266,2 
299,8 
29fi,8 
277,0 

1142,8 
285,7 

1305991,8 

SA. 
u nits/g 

3,2 [ 254,3 
0.9 [ 299,8 
0,4 [ 312,5 
0,2 l a12,5 
4,8 I I179,1 
1,2 I 294,7 

23.9 J1390276,8 

1 A Mean 
I tot ] totals 

~ie Ids,[ SA, ~ields, l SA, ~¢ields, 

5,4 254,3 5.2 
I,I 254.3 1,5 
0,4 266.2 0,4 
0.2 254,3 0.3 
7.2 I029.1 7,6 
1,8 257,2 1,4 

52,8 1059046,8 57,9 

1111,8 15,8 277.91 3.9 
1153,7 4,5 288,4[ 1,1 
1144,7 1,7 22~.~,Ii 0,4 1 110,0 1,0 I 0,2 

Squares of 
the totals 

SA, lyie Ids, 
units/g 1% 

1236999.1 250,9 
1331023.{ 20.2 
1310338,( 2,9 
1232100.( 1.0 

Effect of item C 

Btotal 
Mean totals 
Squares of the totals 

ct 

SA, units/g 

1180,0 
295,0 

1392400.0 

yie Id, 
~o 

3,8 
0,9 

14,6 

I 
C, ] Ca C~ 

I SA, units/g ]'yi~ld,~c SA, units/g [[Yield'9° SA, units/g yield,% 

1132,8 ] 6,8 
283,2 1,7 

1283235.8 46,5 

1099,2 
274.8 

1208240,6 

5.3 
1.3 

28,9 

1108,2 7,0 
277.0 1,7 

1228107,2 49,7 

TABLE 2. Dispersion Analysis of the Experimental  l~esults 

Sumofthe I F-experi- Source No.ofde- squares Mean square F-tabular 
of the dis- greesof . mental 
persion freedom yield, 

units/g a]~ iunits/g G 

4,76 
4,76 
4,76 

Rows 3 
Columns 3 3 
Item C 
Errors 16 
Total 

A, ield. A, [yield, A. ~leld, ~ A, 
~, uniu/g V % lunits/g 

377.2 35,5  t25,7 11,8 0,14 
3573.0 3.1 1191,0 1.0 1.34 1 63 4,76 
982,9 1.6 327,6 0,5 0,37 0:87 4.76 

5308,1 3,8 884,4 0,6 
10241,3 44,1 

Leveh of the factors 
D, A . ~ . ~ .  C 8 BI B2 Ba B, 

A, C, Cs C, C, 
A2 C, C2 Ci C~ 
A3 Cs CI 
A~ Ca ~: ~: CA 

It can be seen f rom the resu l t s  of a d ispers ion  analysis  that a r e  given in Table 2, that the l inear  effects  
of the fac tors  investigated on the sacchar i fy ing  act ivi ty of the prepara t ion  (SA) proved to be insignificant,  since 
in all cases  the value of F isher ' s  F c r i t e r ion  F-exper imenta l  was lower than F- tabular .  

Of the l inear  effects  of the factors  investigated on the yield of the prepara t ion ,  only the effect  c h a r a c t e r -  
izing the volume of  ex t rac t  taken f rom the pe rco la to r  (factor A) proved to be significant.  The other  fac tors  
proved to be less  important  under the conditions selected.  

By comparing the mean values for  each factor  separa te ly  it is possible to de te rmine  the optimum condi-  
tions for  the extract ion p rocess  according to which the activity and yield of the prepara t ion  will also have the 
optimum values.  The levels  of these  conditions with r e spec t  to the SA were  A2B3Ci, and with respec t  to the yield 
of prepara t ion  A1B3C 4. 

In view of the fact that an inc rease  in the number  of pe rco la to rs  in the bat tery  leads to a r i se  in the r e -  
s is tance  to the flow of ex t rac tant ,  and also to a fall in the eff iciency of the use of the industr ial  a rea ,  it appeared 
des i r ab le ,  f rom technological  cons idera t ions ,  to tes t  not only the optimum conditions found, A2B3Ci and A 1B3C4, 
but also the conditions A1B2C 3, according to which three  perco la to rs  a re  used in the bat tery .  This led to only a 
slight inc rease  in act ivi ty and to a smal l  d e c r e a s e  in the yield of prepara t ion .  The resul ts  of the tes t  a r e  given 
below- 
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Conditions of the SA of the Yield of p repa ra t ion ,  
ext rac t ion  p roces s  tes ted  p repara t ion ,  un i t s /g  ~0 

AIBsC 4 243.5 4.87 
A 2B3 C i 299.8 1.01 
AtB2C ~ 266.2 3.19 

As can be seen f r o m  these f igures  the opt imum conditions of  ext rac t ion a r e  r ep re sen t ed  by A~B3C4, i .e . ,  
the volume of ex t rac t  taken f rom each pe rco la to r  should be 200 ml ,  the number  of pe r co l a to r s  in a ba t t e ry  4, 
and the t ime  of s teeping of a pe rco la to r  25 rain. However ,  the r e su l t s  cor responding  to ext rac t ion  conditions 
A1B2C S a r e  c lose  and lead to a s l ight  i nc rea se  in the act ivi ty  of  the p repa ra t ion  toge ther  with a slight fall in its 
yield.  

E X P E B I M E N T A  L 

In each individual case, to perform extraction a battery of percolators was set up on the countercurrent 
principle in accordance with the plan of the experiment (see below). Each percolator was charged with 200 g of 
the raw material "Amilorizin-Px" (OST 59-6-72). Mains water was added from an overhead tank until the per- 
colator was filled, and steeping was carried out in accordance with the values of factor C. Then the battery was 
started up. The first !'regime" outflow of extract was used for the subsequent isolation of the "Oraz" prepara- 
tion by the scheme adopted [6]. 

The activity of the preparation was determined by a standard method [7]. The yield of the preparation was 
calculated to unit weight of the initial raw material. The statistical treatment of the results of the experiment 
was performed as described in the literature [5]. 

S U M M A B Y  

1. The influence of the ma in  f ac to r s  on the p roce s s  of ex t rac t ing  amyloly t ic  enzymes  f rom the raw m a t e r -  
ial  "Ami lo r i z in -Px"  has been studied. 

2. The opt imum conditions for  p e r f o r m i n g  the ext rac t ion ,  leading to a p repara t ion  cor responding  to the 
r equ i r emen t s  of the appropr ia t e  Provis ional  Pharmacopoeia l  Ar t ic le  have been se lec ted.  
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