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Mamoru Sugiura, Taroe Ogiso, Toshiyuki Sakai, Chihiro Watabe:
Studies on Enzyme Preparations XXXXVII*!

Pharmaceutical Studies on Anti-Inflammatory Enzyme Preparations*?

Summary

In order to find the best condition to prepare Ant-iinflammatory enzyme tablets, the effect of
dilluents, wetting agents, disintegrators, binders and compression on several proteinase as Anti-
inflammatory enzymes were investigated.

Dilluents used in this experiment had no effect on enzyme activities, and wetting agents in high
concentration gave little effect. Heat to dry granulles used for tablet have no effect if it was below
60°.

First pressure when the enzymes were compressed caused comparatively large decrease of the
activities and at second pressure less inactivation was observed. With solvent used in coating process

of the tablet, methanol caused the inactivation and others gave no effect.
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Table. T Anti-inflammatory enzyme preparation

Enzyme preparation Source Optimum pH Purity
A. S.A.P. Filamentous fungus Enzyme 8.0 Crystal
B. a-Chymotrypsin Animal Enzyme 8—9 Crystal
C. Trypsin Animal Enzyme 8—9 Crystal
D. Bromelain Plant Enzyme 8.0 Crude
E. Pronase E Filamentous fungus Enzyme 8—9 Crude

2. BEREEOREE

21 ® B &

HHROZEHE pH Wi U7z 1 % 2 vy he 4 A 1ml % 37°CCPEL, ZHICEEEGER 1ml 2mL,
37°C < 30 ARG 0.44M v 7 o VEEEE 2ml 212 %, 37°C ¢ 10 SRENEXRAET 5, A% 1ml % &
D, 0.55M K ) ¥ L1 Sml J6 X OF Folin M (547K 1ml iz 37°C T 20 3R - 70D b,
Z DD & iz 10mm, 5 660mp 1 dsiF BINEE (E) it 5, ZABMIBERIAIE 1) 7 o VEERR%
WD NEFCIN % 7=

22 BHEBREK

Iy hE 4 (Merck#l: Hammarsten Casein) 1.5g 2 0. IN /K5 b Y o 486 30ml 2L, INEE
i L7z, 0.1IN ) g pH8.0 il L, pHS.0 @ 0.1M Y o FRHi#EM K 20ml 3s X 0K% Jnz ¢ 100ml &
T 5

23 BEAK

W% 0.001M b v o 7 AIRIRWCISIRT %o 7242 L Bromelain i 0.001 M HHEE+ 2 7 4 L iKWK T IR
%o MRARBILIZBREE & Wb & DR ERED L $ % MDA T %,

3. SERIDIEREE

B 200.000kg ¥ CTHETE % €2 b o XIHER GEHETHD 28w, EE8mm OMHEEL, 1iix 100
mg & UTHERI Uleo IHHEM LS FE 5T & i 72 23 B R0 300kg & L HMID TSI 4 % & ChHE Lz,
RERO N BABUCHE Y v — o % o F LIz b DR EA L,
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1. BRAIICLDIZE

BFHINTOWL—ROLBIERTH B30 TASA, BRFABT V=740 3FERY, ZOXBIEA
LEER L SFREM LA D% 20° 40°, 60°C TN #3043, 6047, 120 73HALEE U A-D b BEE E % 8l
Lo ZD#iFE Table. T~VI, Fig.1 @R U7, FEERGTHIECH > CTHEARF DR B THEB A 772\
AP L7RSIR, SAP BIVEMIICIs W CREBREE 5 % C AL AL B IO R ARES TR IRIEHIR, HE
M ds & ORI X 2 238D Bt h - o,
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Table. 1 Effect of Diluents on Semi Alkali Proteinase

Table. M Effect of Diluents on a-Chymotrypsin

Ne | TOPR.,| Diluene | Tipe, | Remaining No| TeRF..| Diluent | Ti0e. | Kemaining |
1 20 L 120 100 1 20 L 120 100
2 40 L 60 100 2 40 L 60 100
3 60 L 30 100 3 60 L 30 100
4 20 S 60 94 4 20 S 60 100
5 40 S 30 97 5 40 S 30 100
6 60 S 120 95 6 60 S 120 100
7 20 A 30 100 7 20 A 30 99
8 40 A 120 100 8 40 A 120 100
9 60 A 60 95 9 60 A 60 100

L: Lactose S: Potato Starch A: Synthetic
alminium silicate

Analysis of Variance

L: Lactose S: Potato starch A: Synthetic
alminium silicate

Analysis of variance

Factor — ir m.s. | Fo Factor | s.s. | d.f. | m.s. Fo
Temperature 8.3 2 41 5.4 Temperature 0.22 2 0.11 0.95
Diluent 33.6 | 2 16.8 | 22.4% Diluent 0.22 2 10111 09
Time 1.6 9 5.8 7.8 Time 0.22 2 0.11 0.95
Error L5 2 0.75 Error 0.23 2 0.115
Total 5.0 | 8 Total 0.89 | 8

19.00

Fi o900 F% 99.00
Table. IV Effect of Diluents on Trypsin Table. V Effect of Diluente on Bromelain

No Te?)pC) Diluent Tm(lr?lin) R§$?$§?§ %) No Ter?op(:) Diluent Tlr?r(;in) RK?E?V’E‘J’?%

1 20 L 120 100 1 20 L 120 95
2 40 L 60 96 2 40 L 60 99
3 60 L 30 100 3 60 L 30 95
4 20 S 60 98 4 20 S 60 100
5 40 S 30 100 5 40 S 30 100
6 60 S 120 100 6 60 S 120 100
7 20 A 30 94 7 20 A 30 100
8 40 A 120 97 8 40 A 120 95
9 60 A 60 93 9 60 A 60 91

L: Lactose S: Patato starch A: Synthetic
alminium silicate

Analysis of Variance

L: Lactose S: Potato starch A: Synthetic
alminium silicate

Analysis of Variance

Factor s.s. | d.f. | m.s. | Fy Factor s.s. | d.f. | m.s. | Fo
Temperature 0.22 2 0.11 | 0.014 Temperature 16.2 2 8.1 0.54
Diluent 37.0 2 18.5 2.50 Diluent 36.2 2 18.1 3.9
Time 8.0 2 4.0 0.54 Time 5.5 2 2.7 0.18
Error 14.78 2 7.39 Error 29.7 2 14.8
Total 60.0 8 Total 87.6 8

F2 19.00 pz 19.00
99. 00 2 99.00



Bl DARECRES, R, T BERAIOBIE (A7)

57

Table. VI Effect of Diluents on Pronase E

No| Te¥R.,| Diluent | Time. | Remainng |
1 20 L 120 97
2 40 L 60 100
3 60 L 30 100
4 20 S 60 100
5 40 S 30 97
6 60 S 120 96
7 20 A 30 100
8 40 A 120 97
9 60 A 60 100

L: Lactose S: Potato starch A: Synthetic
alminium silicate

Analysis of Variance

Factor | p.p. | d.f. | m.s. Fo
Temperature 2.0 2 1.0 0.14
Diluent 8.0 2 4.0 0.57
Time 14.0 2 7.0 1.00
Error 14.0 2 7.0
Total 38.0 8
19.00
F% 99,00
100+ S — 100 4 1007  oe *c 9
[o 2N O "‘\ ? x 4 x
\%x “U——omn\?;b‘ (T
S o
S =] o z\(n
z
g 907 90 90
o
=
£
Q
jast
807 801 80
1 1
T T T T — T L T ™
60 120 20 40 60 L S A
Time (min ) T emperature Diluent
—— 0—— SAP
— A — ‘r‘[‘r(;;)'\sl?;) rypsin L :Lactose,S :Potato starch,
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Fig.1 Effect of Diluents on Various Enzymes
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Table. VI Effect of Wetting Agents on Semi

Alkali Proteinase

Table. Vi Effect of Wetting Agents on
a -Chymotrypsin

No |Gt Weting gene| 1o e o o Wewing agen | e [Reninig
1 30 Ethanol 120 71 1 30 Ethanol 120 10
2 60 Ethanol 60 72 2 60 Ethanol 60 17
3 90 Ethanol 30 93 3 20 Ethanol 30 23
4 30 Aceton 60 80 4 30 Aceton 60 10
5 60 Aceton 30 94 5 60 Aceton 30 13
6 90 Aceton 120 95 6 90 Aceton 120 32
7 30 Isopropanol 30 85 7 30 Isopropanol 30 9
8 60 Isopropanol 120 92 8 60 Isopropanol 120 9
9 90 Isopropanol 60 100 9 90 Isopropanol 60 70
Analysis of Vapiance Analysis of Variance
Factor s. s. d.f. m.s. | Fo Factor s. s. d.f. | mss. | Fo
% 354.3| 2 177.1| 3.0 % 1856.8 | 2 928.4 | 4.1
Wetting agent | 314.9 2 157.4| 2.7 Wetting agent | 285.9 2 142.9 | 0.63
Time 90. 3 2 45.1| 0,77 Time 539.5 2 269.7 1.2
Error 177.5 2 58.7 Error 452.0 2 226.0
Total 877.0 8 Total 3134.2 8
F2 39 00 F3 55.00

Table. X Effect of Wetting Agents on Trypsin

Table. X Effect of Wetting Agents on Bromelain

No gggcoin('%> Wetting agent | Time Iﬁiglfiltl;l(np/‘;;) No SZE%T(-%) Wetting agent | Time iii?\?iltl;l(riﬂg)

1 30 Ethanol 120 15 1 30 Ethanol 120 67

2 60 Ethanol 60 30 2 60 Ethanol 60 70

3 90 Ethanol 30 100 3 90 Ethanol 30 84

4 30 Aceton 60 24 4 30 Aceton 60 72

5 60 Aceton 30 35 5 60 Aceton 30 80

6 90 Aceton 120 100 6 90 Aceton 120 82

7 30 Isopropanol 30 28 7 30 Isopropanol 30 58

8 60 Isopropanol 120 43 8 60 Isopropanol 120 81

9 90 Isopropanol 60 100 9 90 Isopropanol 60 91

Analysis of Variance Analysis of Variance
Factor S. S. d.f. m.s. Fo Factor | s.s. | d.f. | m.s. Fo
% 10315 2 5157.5 | 1146. 1* % 1008. 8 2 504.4 | 58.6*

Wetting agent 156 2 78.0 17.3 Wetting agent | 1954.0 2 977.0 | 113.6%*
Time 11 2 5.5 1.2 Time 771.7 2 385.8 | 44.8%
Error 9 2 4.5 Error 17.3 2 8.6

Total 10490 8 Total 3751.8 8

F3 99,00 F% 8900
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Table. XI Effect of Wetting Agents on Pronase E

Concen- . . Remaining
No tration (%) Wetting agent | Time Activity(%)
1 30 Ethanol 120 89
2 60 Ethanol 60 100
3 90 Ethanol 30 100
4 30 Aceton 60 100
5 60 Aceton 30 100
6 90 Aceton 120 100
7 30 Isopropanol 30 89
8 60 Tsopropanol 120 95
9 90 Isopropanol 60 98
Analysis of Variance
Factor | s.s. | d.f. | ms. | Fy
% 77.5 2 38.7 6.7
Wettingagent 54.9 2 27.4 4.7
Time 33.5 2 16.7 2.9
Error 11.7 2 5.8
Total 177.6 8
2 19.00
F2 99.00
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o=t a a / * / N
[ J o A [ ] o
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Sl o __ °
[ ] o— @ o ]
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— X ——

Fig.2 Effect of Wetting Agents on Various Enzymes

Pronase I4

% LA D BILENE — T i B 5 IRHA,  Ethanol, Isopropanol, Aceton @ 30%, 60%, 90% #iEd & D%
WL, #EEELY 2N HDOEEFITERFR 3043, 60 573 X 08120 43 40° C i B\ CHEM X B 7z DB IE T ¢l

150a # % U Cligh
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YA Bl L7z, Table. VI~XI 3 L 0f Fig. 2 @ 2D RE R LTz,
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BB DI 2 B B CEE A 117 WHEFPRRI T % U kiR, Trypsin (2 IBHFIO BEHIC S\ CTERE S % T
BREE 238 b, Bromelain (& igHKI O, BER X ORECRSWCTEMNENZD BNz, ZDMDHIEE
FTIRBAERTD B h o1z, Table. 7~11 %X O° Fig. 2 /R4 & 5ic Trypsin ZBEFIOREC L YK
X BMEE 2T, Tihbb 90% DEEE T 100% i\ WEFEE L R 2 30% DERIETIE 20% DEFEN
EETOLTH D, R LT, SAP, Bromelain, Pronase i3 iBi#IDEE s & OEEICEIR 7 LB ZE
“Cd - 7= a-Chymotrypsin (3 EEEOEMFICE LT ELDTALETH >, BIELDDRWEBLNID
90% Isopronal T 70% DIEEEMA RTOHRTH o7, FioEMEFHE O F iz Tid, a-Chymotrypsin
& Trypsin 38 % 213 5<, 40°C, 120 53 < a-Chymotrypsin & 15%, Trypsin X 23% OEGFFEELX RS
o,

3. FHEERFICHIZHER BEROIE

WHXNTWBEESH], BIERO Acasia, Methyl cellulose (MC), Sodium carboxymethyl cellulose (CMC),
Polyvinyl alcohol (PVA), Polyvinylpyrroridone (PP), Gelatin, Sodium lauryl sulfate (SLS), Aerozil d®% 1
%BIKIEIR LRI ASREML, 40°CTcrhzh 1575, 304y, 60 MM E LD bEEREE 2 E Lz, £
OfEFIE Table. XI~XVI /R Lk, B0 & RO LR CRRZ TR WHEETZHI O IT% L7oKER, Pronase
BEEARL, SRR TERZENRED bR -7 ht,  OEKEEEAICIRREAH, AERE R L 0Nl
BWTRERE S % CBAENED BT,

Table. XI~XVI &/RT & 51 S.A.P.i3Acasia & & h BRI 5L, 40°C, 60 3ROSR T 54% DTG
HEETDORTH -,

a-Chymotrypsin % 40°C, 60 73RuEE% MC © 40%, PVA ©52%, PVP ©47%, Gelatin ©40% D%iE

Table. X Effect of Binders on Semi Alkali

Proteinase Table. XTI Effect of Binders on a-Chymotrypsin
Time (min) Time (min)

Binder 15 30 60 Binder 15 30 60
Acacia 100 72 54(%) Acacia 98 87 84(%)
MC 98 95 93 MC 73 67 60
CMC 99 96 93 CMC 99 88 83
PVA 100 95 89 PVA 69 54 48
PVP 97 94 87 PVP 91 71 53
Gelatin 100 92 85 Gelatin 87 79 60
SLS 100 82 80 SLS 90 83 79
Aerozil 92 86 80 Aerozil 92 86 82

Analysis of Variance Analysis of Variance
Factor | s.s. d.f. m.s. Fo Factor | s.s. d. f. m.s. Fo
Time 988 2 494.0 | 8.2% Time 3020. 3 2 1510.1 | 56.1%*
Binder 849 7 121.0 | 2.0 Binders 1413.0 7 201.8 7.5%
Error 842 14 60.0 Error 377.7 14 26.9
Total 2679 23 Total 4811.0 23
N 2.76 s 3.74 2.76 3.74
Fio 3o Fhogd Flo 428 Fh 4ol
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Table. XIV Effect of Binders on Trypsin
Proteinase Table. XV Effect of Binders on Bromelain
Time (min) Time (min)

Binders 15 30 60 Binders 15 30 60
Acacia 100 97 90(%) Acacia 78 70 62(%)
MC 86 83 62 MC 86 78 65
CMC 87 80 60 CMC 76 72 56
PVA 100 90 64 PVA 73 62 56
PVP 100 98 86 PvP 67 66 53
Gelatin 100 90 83 Gelatin 88 73 63
SLS 99 87 65 SLS 80 74 70
Aerozil 93 84 60 Aerozil 85 80 74

Analysis of Variance Analysis of Variance
Factor | s.s. d.f. m.s. Fo Factor | s.s. | df. | m.s. | F
Time 2520 2 1260 60. 0% Time 1237. 3 2 618.6 | 66.5%
Binders 1297 7 185 8.8%* Binders 733.2 7 104.7 | 11.2%
Error 295 14 21 Error 130.1 14 9.3
Total 4112 23 Total 2100. 6 23
2.76 3.74 2.76 3.74
Flo 428 Fh §s1 Flo I8 Fh g4
Table. XVl Effect oi Binders on Pronase E
" Time (min)
Binders 15 30 60

Acacia 100 95 95(%)

MC 100 100 85

CMC 100 93 89

PVA 100 100 96

PVP 100 98 91

Gelatin 96 95 95

SLS 100 100 100

Aerozil 100 100 86

Analysis of Variance
Factor | s.s. | df. ] mss. | Fo

Time 309.1 2 154.6 6. 20%*

Binders 120.5 7 17.2 | 0.69%

Error 348.2 14 24.9

Total 777.8 23

2.76 o 3.74
Flo 408  Fi g5

RH BTz, Trypsin 13 MC, CMC, PVA, SLS, Aerozil ic & D 40%~45% 575 7=,
Bromelain & & &5 &H], HIEHICE LT b HBE 205 Aerzzil D 74% DIREEMENRETH >0,
KAAL BIERICE UTEET, B ESEZH MCBsWT R85

Zhiexd L Pronase iz,

BTdH T,
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4. EAERBEICHIFREHOEE
BEEC L E 1 EomME #HABEcXE 2 EOMER & » TEEANKRE I NS, EEHETIRALTTAT

L O IEL TR BN ERE —RIEDGER & Lz, —KITIR & VB L2bRER L, & 5iczh Zh 5,000kg

TR,

Ihx ZREE L,

HRDOFFIEI L zDb, BEREEEEZIE L, Table XVI~XXI O & &5 %157,

Table. XVl Effect of Pressure on Semi Alkali

Proteinase Table. XVl Effect of Pressure on a-Chymotrypsin
1 st press 0.5¢) 1 2 3 5 1 st press 0.5%) 1 2 3 5
2 nd press : 2nd press :
02) 94 80 65 62 60(%) 02) 99 93 87 83 80(%)
0.5 80 74 60 59 58 0.5 90 81 77 77 76
1 76 64 59 54 53 1 88 77 76 74 72
2 61 55 51 51 47 2 84 74 74 72 69
3 56 53 51 47 47 3 77 72 71 71 68
5 55 51 47 43 42 5 73 71 67 67 66
a ) Figures are expressed in ton. a) Figures are expressed in ton.
Analysis of Variance Analysis of Variance
Factor | s.s. | df. | m.s. | F, Factor | s.s. d.f. m.s. F
1st press 3361 4 840.2 | 97.8% 1 st press 636.5 4 159.1 | 21.5%
2nd press 578 5 115.6 | 13.4%* 2nd press 1201.5 5 240.3 | 32.5%
Error 173 20 8.6 Error 147.5 20 7.4
Total 4112 29 Total 1985.5 29
s 2.87 5 2.71 2.87 5 2.71
Foo 443 Fb Z10 Fio 243 T 410
Table. XIX Effect of Pressure on Trypsin Table. XX Effect of Pressure on Bromelain
1st press a 1st press
2nd press 0.5%) 1 2 3 5 2nd press 0.5%) 1 2 3 5
0*) 99 91 83 78 | 73(%) 0) 92 92 82 80 | 70(%)
0.5 93 83 79 72 1170 0.5 88 86 67 65 | 55
1 84 79 72 68 | 65 1 86 84 63 63 55
2 75 72 70 65 | 62 2 85 81 62 58 54
3 71 69 67 63 60 3 83 74 62 55 49
5 68 66 64 60 58 5 78 70 60 43 42
a) Figures are expressed in ton. a) Figures are expressed in ton.
Analysis of Variance Analysis of Variance
Factor | s.s. | d.f. m.s. F Factor | s.s. d.f. | m.s. Fo
1 st press 1115 4 279 46. 5% 1st press 4249.9 4 1062.5 | 88.5*
2nd press 1711 5 342 57.0* 2nd press 1701. 4 5 340.3 | 28.4%*
Error 120 20 6 Error 240.1 20 12.0
Total 2986 29 Total 6191. 4 29
+ 2.87 5 2.71
ry 25 FL 50 Foo 443 Fo 410
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Table. XXI Effect of Pressure on Pronase E

2nd p%essts P 0.5Y) 1 2 3 5
02) 98 90 87 83 | 76(%)
0.5 92 86 82 79 |71
1 89 82 79 70 | 69
2 85 79 77 67 | 63
3 79 71 67 64 | 58
5 73 68 65 57 | 55

a) Figures are expressed in ton.

Analysis of Variance

Factor | s.s. | df. | m.s. | Fo
1 st press 1543 4 386 148. 4%
2 nd press 1888 5 378 145, 3%
Error 52 20 2.6
Total 3483 29
« 2.87 5 2.71
Fao 443 Fo 10
1007 Kg 100 ~
O
S ;
x
[ \2 ]
= D‘Dbszsg\o
5 o D\ér% X
< [e} [
:; \o\
= 5% 50 - oO———— o
o
‘S
=
(3]
o'
0 1 2 3 4 5 0 1 2 3 4 5
First pressure (ton) Secound pressure (ton)
—o0— SAP
@ — 0 -Chymotrypsin
—a — Trypsin
— 0— Bromelain
— X— Pronase E

Fig.3 Effect of Pressure on Various Enzymes

Table. VVI~XX & X" Fig.3 D/RT X 5 CHEARRIC L » TRIEOLFRZ R D NERCH W TRCOREER
RINFEC & - TRIET 5 Z L RBD b, FORERIZ 2ton FTOMETAEXL, FhUEDOLETRHIEM
KERE D ote, FLTRER L D2KERZ—~REOKREEL D /DI WA REL S NTS KENHABNR
720 HHZ S.A P BEIC X 5 TAX 8% 521) 2ton DINFET 66% DINTFFRMTH -7z, FDMDNKEEEF L
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WERSEU L EIE/RL, ITFCH L TR EBNEZETH B L HclBbh s,

5. BEICLHE

Table. XXI Effect of Solvents on Semi Alkali
Proteinase Table. XX Effect of Solvents on a-Chymotrypsin
Solvent Temp 20 40 60 Solvent emp: 20 40 60
Methanol 54 38 14(%) Methanol 85 79 67(%)
Ethanol 98 97 94 Ethanol 97 94 93
Isopropanol 100 100 100 Isopropanol 100 100 99
Ethyl Acetate 100 100 97 Ethyl acetate 100 98 87
Benzen 100 100 97 Benzen 100 93 88
Chloroform 100 100 95 Chloroform 100 100 96
Ethylen Chloride 100 100 97 Ethylen chloride 100 93 81
Petri ether 100 100 100 Petri ether 100 100 96
Ligroin 100 100 100 Ligroin 98 97 95
Analysis of Variance Analysis of Variance
Factor s.s. | d.f. | m.s. | Fo Factor | ss. | df. | m.s. Fy
Temp. 197. 6| 2 98.8 2.4 Temp. 342.6 2 171.3 9. 3%
Solvent 10826. 7| 8 1353.3 | 33.0% Solvent 1136.3 8 142.0 7. 4%
Error 656.4) 16 41.0 Error 293.1 16 18.3
Total 11680.7| 26 Total 1732.0 26
P 5% Fhogos Pl Sa Fho6s

Table. XXIV Effect of Solvents on Trypsin

Table. XXV Effect of solvents on Bromelain

Temp. T .

Solvent 20 40 60 Solvent P 20 40 60
Methanol 87 68 60(%) Methanol 92 91 90(%)
Ethanol 99 91 75 Ethanol 99 99 )
Isopropanol 99 93 77 Isopropanol 99 94 88
Ethyl acetate 90 89 82 Ethyl acetate 97 93 87
Benzen 100 91 88 Benzen 99 99 95
Chloroform 94 93 81 Chloroform 99 99 99
Ethylen chloride 97 92 90 Ethylen chloride 100 94 93
Petri ether 95 94 90 Petri ether 100 99 97
Ligroin 100 93 86 Ligroin 100 98 97

Analysis of Variance Analysis of Variance
Factor S. s. d.f. m. s. Fo Factor s. s. d.f. | m.s. Fo
Temp. 974.0 2 487.0 | 23.2% Temp. 230 2 115.0 | 6.05%
Solvent 1105. 3 8 138.2 6. 6% Solvent 939 8 117.3 | 6.16%
Error 336.7 16 21.0 Error 313 16 19.0
Total 2416.0 26 Total 1481 26
s 2.59 2 3.63 2.59 3.63
Flo 380 Fis g2 Flo 380 Tl 523
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Table. XXVI Effect of Solvents on Pronase E

Solvent Feme: 20 40 60
Methanol 36 34 20(%)
Ethanol 98 87 58
Isopropanol 99 94 93
Ethyl acetate 100 97 92
Benzen 100 97 96
Chloroform 100 99 96
Ethylen chloride 100 96 96
Petri ether 100 100 98
Ligroin 99 96 87

Analysis of Variance
Factor S. S. d.f. | m.s. F,
Temp 566.0 2 383.0 | 6.49%
Solvent 11628.0 8 1453.0 | 24.62*
Error 949.0{ 16 59.0
Total 13143.0; 26

SN

FERIEEER, 74 va, BIERAECL > THRATIBEO I —F VY OBRRCEWT, BbHEE5250RE
WThbLHIRELBNS, FTINBOI—F o FIMEHXNBEEE Methanol, Etanol, Isopropanol, Ethyl
acetate, Benzen, Chloroform, Ethylene chloride, Petri ether, Ligroin & CEEXELIIz0Db 20°, 40°, 60°C
T30 M X, W T AR L L O bEERIENE L HE L, Table. XXI~XXVI O & 5 f %187,

FRRGHEICHE > T REEECTERE T RWHEPER DR LR, ARBCHWe bR 3 X TA
BRI 3\ TERRER 5 BENERBD b, EAEMTId a-Chymotrypsin, Trypsin, Pronase 23f&fi 5
BCBAIEMNIED Bz, Table. 22~26 ird & 51c SAP, a-Chymotrypsin, Pronase (3 Methanol € k - C
HLL e H5Dicxd L, Bromelain i3 90% OIEFETMEER /R U, (b IABRE R REEF I U C L %
w38 7n L 80% LLEDILIFHEA B BTz,

% -3

MARRERDOBANCIC BN TEETREMEAC DX, Btz iz, ZOMFE, REAICE —RCHWHR DT
W, NvAvaFrSr, BRVABT V=Y AFrRIBEIR WL S EbN S, [BiFl & L <D Ethanol,
Isopropanol, Aceton GOME DKW DIIEIA X LI R 5D FDOEECHEL KTT2, ABRED DD
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REMFR=M - BEDM
HRNIZ 313 %5 FAD, FMN ¥Rk fFiconT

Isao Ishiguro, Rikio Shinohara: Enzymatic Hydrolyze
of FAD and FMN in Animal Tissues

Summary

Various tissues of normal rat have been clarified it have high spacificity in enzymatic activities
which can hydrolyze FAD and FMN. When the rats were poisoned with CCly, the hydrolyzing
activity, Bz contents and alkaline phosphatase activity were altered particulary in the kidney and
small intestine. The rabbits which were poisoned with HgCl;, in the kidney the activity which can
hydrolyze FMN was decreased remarkabl, and in the poisoned rabbit, FMN was excreted in large

quantity in the urine after the venous injection of FAD and FMN.

# o
EEEMOKNICES XN E2 10 By id, ATPEIS®% Lic Flavin mono nuclestide (FMN) ##%C,
Flavin adenin dinucleotide (FAD) &7zbh, 735 Er@Ee LT, AfclE3d 52, ABEERCH T -
7= FAD 13 Nucleotide pyrophosphatase 1z X 9 #F¢¢ FMN &7z b, Wiz Phosphomono esterase &k -,

Ribofabin (FR) iz ¥ ¢kt 2T, IRbiciitEh s,



