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Crude drugs which were commonly prescribed in gastroenteric medicines were tested for
their effect on various amylases. Cassia bark and clove powder strongly inhibited amylase
activity. The extent of inhibitory effect of cassia bark on amylase was found to vary depend-
ing on the origins of amylases. Activity of amylase from filamentous fungus was scarcely in-
bibited whereas that of amylases from barley, yeast and Bacillus subtilis was seriously inhibited.
The amylase inhibitor contained in those crude drugs was considered to be a water-soluble sub-
stance with a molecular weight of 1,000-10,000.
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ASAHIERORERC OV TIE S OWENR DB, L Ls b, BOIFERS, FHCHE A DO TASA ML
FEREECH T 2B DL TRV, ok, WHET FLEELBENTHD - bEEAEKDTA
SABERESRIEEC T 2 B2 B L.

TRIh2BEEEDO L, r4e, FavPIREENRT 15—~ ViEHHERENRD bR, F2C, RbLHE
BRORZCT A eRDONWTEET § 5 —E~OFBLTI LD, -7 17— CiERARLAETE L1
NCigoteh’, TOHEHRIT, 737~ EORFEICIVER - TWBI Edbhot. TDFr4ehDT 55—+
EHEREERDE Y, KBEWETHY, KEAZ O IN KRBT LV v AR THEI S HEIh 545 T5 1,000
~10, 000 DEFIC 513 2 HHETH - 7.

HEELTHE

BBEX 4AEITRIBEHTTL FEH) @it rfe (hE), Favy (Froain), vAa+ay
(FE), =27X7 AV FER¥7), vazvy (24), VavFay (FE), v 7Y (ALK, BF). LFKIHm
BLIDB 100 4 v > 2 (149 pm) TEOEL 7L DRA1-.

73i7—tER RIJv7 Az~ (from Barley; SFKEEE), © 7 A 2 v (from Bacillus amylosolvens; KL,
B, €4Y 7 A%~ (from Aspergillus oryzae; REFHIIK), a-7 1 5 — ¥ (from Bacillus subtilis; Sigma),
a-7 3 7 —+ (from Pancreas; Merck), -7 : 5 —-+ (from Barley; Sigma), a-7 3 5 —+ (from Filamentous
fungus; Sigma), 7 i 5 —+ (from Yeast; Sigma) »F\ 7.

7 I 7—EEMAE Somogyi-Nelson L% ¥ L7, HEAHE CASA (AEREEK) 4.3g % 100ml 0t
77 A2l AR, ThHIZ40° DIEK 15ml 2Nk, IRV EERASEE 45ml %0z PKIE T304 RmE L 7o
Db, 55° CHHATE. COMROKIT 0.02M Vv = v EEEE Y (pH 5.2) 15ml #/nx 458 100ml & Li-.
O] 10ml #FRBREWC L D7 37— LHIR AR, 37° T1MREERM, Somogyi-Nelson it »T7 3 5 — ¥iE
HEME L. 7k, ThEXhOBRC OV, BERIEEEEE-RENEHRBERCH D & 5 kR BEY L v R

(90)

NI | -El ectronic Library Service



The Japanese Soci ety of Pharnmacognosy

TasLe I.  Effect of Various Crude Drugs on Amylase Activity

Residual activity (%)

Diastase Biodiastase Diasmen

None 100 100 100
Cassia bark 22 54 36
Clove 40 80 58
Fennel 91 93 91
Nutmeg 81 87 78
Amomum seed 93 100 86
Alpinia 92 95 95
Swertia herb 100 97 100

Crude drugs were added to the reaction solution at a concentration of
2.0 mg/ml.
Each value represents an average of S experiments.

Fig. 1. Effect of Cassia Bark on Amylase Activity of Diastase by
Digestive Disk Method
Digested area was not stained by a iodine solution.
Concentration of cassia bark in the test solution.
I, Cassia bark was not added; II, 1.0 mg/ml; III, 2.0
mg/ml; IV, 5.0 mg/ml.

TaBLe II. Relation between Somogyi-Nelson Method and Digestive Disk Method

Inhibitory activity (%)

Digestiave disk method

Somogyi-Nelson method

Diastase Biodiastase Diasmen

Concentration
of Cassia bark

Diastase Biodiastase Diasmen

Control 0 0 0 0 0 0

1.0 (mg/ml) 68.9 0.7 46.6 39.6 4.1 24.9
2.0 (mg/ml) 78.2 6.9 63.6 49.0 6.0 28.3
5.0 (mg/ml) 83.3 17. 8 80.0 55.9 10.2 75.7

Control: Cassia bark was not added.
The value of digestive disk method was calculated by the following equation.
Inhibitory activity=[(C—A4) — (§—A)]/(C—A)
C: diameter of non-stained area of control.
A: diameter of a cup.
S: diameter of non-stained area of the tested sample.
The value of digestive disk method represents an average of 10 experiments.
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Fig. 2. Effect of Cassia Bark on Various Crude Amylases
O, Diastase from barley;
®, Biodiastase from Aspergillus oryzae;
x, Diasmen from Bacillus amylosolvens.

Fig. 3. Effect of Cassia Bark on Various Purified Amylases

A, Amylase from Filamentous fungus;
O, Amylase from Yeast;

®, a-Amylase from Bacillus subtilis;
x, a-Amylase from Pancreas;

A, B-Amylase from Barley.

ZiTofe. —7, &BRCIES pH B35 528, pH # B2 TRIET 5 & & T X 24T OBREREEWE O
HB(LE BT 57w, F— pH TRER Tt a¥k, HAuvi pH 5.2 35 h FhoBROEH pH B H%.
Ny TECEDAFE FBFODOHE? CEL T, Y+—VIRF A e REMX L TASABK (EX 1.5%)
10ml #HEAL, BE®, S5 0ml2EBLY » 7o T5. BEE, »v 7OhCERERK 0.2ml 2 EAT
B. 37°, 4B, oy FTEEDED, AELOIN =~ FEEREEML, RBELOTASARREIRTELL
EEDOHILAOERYRET .

g R

1. BEARBERCLZI7IT7—EEHEAEHE
BEEFTEHINIBEAERTELY R, BHCTARAE—¥, EACTRAE~F, CTAAVDOIEDOT 35—
CHPEH B ORERIER AT, FoEE, TABLEL BT L 51c, v 7V, Yarzvy+ TIZEALY
EREEHEHRIBDORRCS, M, Fav TR, PT7TAX—EERYFRERT8Y, 0%HEL. &
ho 3IEORER T, BREMREORECEIZD SR AIMARMI—HL TR, FofBEERRNC X5 TA
SABED pH B, WP 3BEIhicsh ot 22T, BREEEESEORIREnofer 4 L IEDWTHR
HEmzi.

2. N TEICEBAE

Somogyi-Nelson ¥:Ci%, £EZXHEMLAEFOBCEFAL TS 5 v 7E0HNNL bR, Zhix, £EPOR
TWEDOFERICIBEDEELbRD. 2T, Somogyi-Nelson D ZYMATHD e, LEFhOHEOE
et cE Moo ML k% ¥ L, Somogyi-Nelson k& © 8% 1T - fo. £ D#ER%Y Fig. 1 L
TABLE II iZ7~3. Somogyi-Nelson #: & b E I VHBRATT 200, UBOERIC B\ T HEEEER:
P L LT Somogyi-Nelson (&% = Lic L.

3. BREBROT7ITF—EEHICHELIETTI1eORE

TABLE | WRTLOWRIEDT 1 7~ AT, EHIHEDRCERIED b h e, 20k, REREFECHTS
A4 e ROESMEDRY X7z (Fig.2, Fig.3), RAC 7 A& —¥, U7 A2V, ¥4 cBE 1.0mg/ml ¢
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TasLe III. Inhibitory Effects of Each Fraction Obtained by Distillation,
6 hr, of Cassia Bark on Amylase Activity of Diasmen

Fraction Inhibitory activity (%)

Control 0

Cassia Bark 75.0
Volatile oil 8.0
Residue 34.5

Cassia bark and residue were added to the reaction solution at a
concentration of 2.0 mg/ml.

Volatile oil corresponding to 20 mg of cassia bark was added to the
reaction solution of 10 ml.

TaBLE IV. Inhibitory Effects on Amylase Activity of Cassia Bark Which Was
Extracted by Various Solvents and Treated with Sulfuric Acid

Inhibitory activity (%)

Solvent — - e T
Diastase Biodiastase Diasmen

Water 85.4 1.6 21.2
0.1 M Acetate buffer (pH 5.2) 77.7 0 16.4
Ethanol 77.1 0 23.0
Ether 0 0 1.1
Ethyl acetate 7.6 0 0.2
Chloroform 7.6 0 0
Acetone 61.8 4.2 4.3
0.1 N~ NaOH 84.1 0 36.0
1.0 N H,SO,® 16.2 — -
Powder 85.6 11.5 43.3

2) Boiled for 1 hr in sulfuric acid.

TaBLE V. Inhibitory Effects of Each Fraction Obtained by
Dialysis of Cassia Bark Aqueous Extract

Fraction

_ ..o
(Molecular weight) Inhibitory activity (%)

10,000 — 14.3
3,500 — 10,000 73.0
1,000 — 3,500 61.3

0 — 1,000 22.7

2.0 ml of each fraction was tested for inhibitory activity
against diastase, which contained the extract corresponding to
20 mg of cassia bark.

S04 DIEMILENZS bhic DRI L, E4 T 7 A% — CEREER, b ThoRid ot FBEHE
NI-BEHE T, FFHED -7 17— E~OHEENEETHY, a-7 I F—EATRIK VI ZhbIXL, 4
REHEKDO7 17— L U OHEHEESRE L /NE L, r 4 v BE 1.0mg/ml TH 1% OfEtERHERF L Tu .
4. T4 eROERIHEEMRICOVLTORE

A4 e KRR EERRO S BIEHERLC Y, 6 MEAG UBIhERECST, ThThoBRERLENR
i~ TABLE IIWC/R$ X 51, MEMRE, zokMssEEcilsbh, ¥4 747 e Fediiimcidas
W hhigh o
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Fig. 4. Effect of Gelatin on Amylase Activity

@, Diastase activity with gelatin;
O, Diastase activity without gelatin;
A, Diasmen activity with gelatin;
A, Diasmen activity without gelatin.

KT, AREEEC X 5 M A i{Zc (TABLE 1V). fitkoygu HRGE il EmE Ml s hd, KB XU 0. IN
KERALT PV A TR SR T Sl S hie, 70, EEQECS, WEEfs & OYEET 1 R A L 0BT 5
EBERIGHINE R ZED B i 5B,

74 kb (BEEERE SR %% e, Spectrapor Membrane® THLBLAFFRIIKEL HF . £hih
DOREF ISR EN BAFEc & 25, HEFAYEIZSFE 1,000~10,000 OEFAICKIT T FML 5D Z & DGERD
bhtc (TABLE V),

bz, TEAE-xAr— R, ©«7 75 v 7 A G-50 /s T OFFIEEBEWE D S84 RAbtcn, » 7 A EH
CIRESWEHIHRECTH -1

ERHIUER

EEARR, BEHEOREMINZLVEoRblkv. 22T, #BEEOHFTOWTORIO—EEL T
7 35— CIEMIAE OV TRET L .

FORR, v, FavIiil7 i 7 CENEELIETIRDZEABDOR, £V 7Y, v4Fay, Vs
UFav, YalZvy, =7 AR FEEER LG EXH LN ot Fh, BT I -F¥RATHEI M
DEEEY LI LA A ehOT I 7~ CEEINHEYEIL, a-7 17—+, -7 1 T~ EOMERICEHEOEIZL S
HOTREL, TALT7 I 75— EORBEIZIALDTHHI ENWH BN LT -1, Fig 2 2B} % Aspergillus
oryzae K O ©F 7 A% ~+, KX Fig.3 W/RL 7 Filamentous fungus fi3k D 7 1 5— ¥l r 1 it X %
BERIEMAERIT E A EFT DI LT, Yeast, Bacillus subtilis, Pancreas, Barley fi3g® & 0%, Bacillus
amylosolvens HE DL 7 A 2 B X Barley DR L 7 A & — ¥ L [AECFRERESILELY K X < Zit 1.

T3IF—E¥A Ve R —-DEELLEHEY ShT\w54, TABLE I KRL 7 X 510 6 BEfIZEEH DBy
EHEHERRPED LN D Z LY, 71 e HOBREEEEVEIEA TRV LEHMIFRLTWS. oy e
FPOBEREEREYEL BT TH B, H T 47 a< b THEEOE, COWENECRADOEL L LEEHTS
&, BB THET A Z L, 1,000~10,000 L\ SMEINCG FREGAiERFOIELENL Y = VBIEWETH
52ELE20ND, WWHELE, YMedDF e 77— CERHEDEICOVCTHEY LTV5. TOHET7 + )
YRICEETH 0, AFEBROT7 7~ eiEHHEDE L A—-HEcHHTRELEL LR S,

—Jj, rA4en7 7 —CiEWIHETHRET F 2 ML 52 &k - Tl I te. Fig. 4 TR$ X 9 CRIGHE
WH D IFRBRPCET T 2ENL Tk EMREHRRREIEED bRl Thik, 71 ehoBHKIGHEE
WENETFVERETIIDEELDRD. COMRIBREHILEWE 2 =V THLHREYIFHTIH O
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THBHN, ThicBL CRBERHFTHS.

ik, BOBBEPCEIND M e OBIAERTHWRELD 34, S oMM WTERTED Y
DTHB. LnrLiehib, ARRC I WARRAGOBRELCT : 7 - vHXEET 2548, AFHRT EHBETNEM
BEEEZDLRD,

B OB APREREOBSEY S 2 bt e — KA SHEE WHRBRCES - L E 3. ¥4, Bk
PRI - T I E 5 e RIS ARB LT (LIRS o L E T
SIAN#EES LUFE

1) HAFEZES 101445 (BBA, 1981) K T—HIRE.

2) MIRER, FEFIFE, 23, 151 (1963).

3) FURY, BMEEENE Gtirse®), v dik, %3, 1978, No. 224.

4) [UREBSEL, ROl ¥, RS, MEIREMEID, CkHERH, 43K, 36, 11 (1982).

(95)

NI | -El ectronic Library Service



