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Investigation of Effects of Coumarin Compounds on Pepsin Activity
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Abstract Objective: Based on the study of the interaction between coumarin compounds and pepsin, to
investigate the effect of coumarin compounds on pepsin activity, which may have potential relationship with
the treatment of stomach diseases. Methods: Using UV visible spectroscopy and Folin phenol method, bovine
hemoglobin was used as substrate, coumarin, 4-hydroxy-coumarin, 7-hydroxy-coumarin and 7-hydroxy-4-
methyl-coumarin were used as interference agents to mix with pepsin. The absorbance values of pepsin at 540
nm were determined, and the apparent enzyme activity of pepsin was calculated. The effects of ascorbic acid on

pepsin activity in coumarin compounds-pepsin systems were studied by adding ascorbic acid. The interaction
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between coumarin compounds and bovine hemoglobin was determined by UV-VIS spectroscopy. Results: With
the increase of coumarin compounds concentration, the apparent enzyme activity of pepsin decreased, but the
trend was slightly different. The inhibition rates of 4-hydroxy-coumarin, 7-hydroxy-coumarin, 7-hydroxy-4-
methyl-coumarin and coumarin on pepsin were 10.15%-35.92%, 7.27%-12.14%, 10.58%-29.29% and 13.88%-
47.13%, respectively. Compared with the coumarin compounds-pepsin systems without ascorbic acid, the
4-hydroxy-coumarin, 7-hydroxy-coumarin, 7-hydroxy-4-methyl-coumarin systems added with ascorbic acid
further decreased the apparent enzyme activity of pepsin, while the coumarin-pepsin system with ascorbic acid
increased the apparent enzyme activity of pepsin compared to the coumarin-pepsin system without ascorbic acid.
Conclusion: Four kinds of coumarin compounds can inhibit pepsin activity. Ascorbic acid inhibits pepsin in
4-hydroxy-coumarin, 7-hydroxy-coumarin, 7-hydroxy-4-methyl-coumarin and pepsin systems, while promoting

pepsin activity in coumarin-pepsin system. Four coumarin compounds also interact with bovine hemoglobin,

which indirectly affects pepsin activity.

Keywords: coumarin; pepsin; apparent enzyme activity; ascorbic acid; spectral feature

R B AR AR,
PS5 ANATH LTI RE K R LB B 2 I AR
B A 326 R RR S A, 2 — RS
SR IREE N VIR, RIKfEZFE AR HEA
i B E AR pH 2,044 %, NigZy254
GQILTRIRILIREE LK TR Mg, Fut,
B A A R N A RERIEEAY, B
F B A A 2 R 1) R RGE T, BRI
5EEAMEEE BN EIEME, —BE
Moy b e A8, 1 B S MR e s
EEME N H R EEAUEEE . pHE. &R
T, UR—/ Ny 5 B S B EAE
2545 R A REE RO 8 AR R A5
X BRI AYNRIT A —E R R E . RED
A — LR Y/ N5 R A AR R
Xt AR TG s T EX T TS R —
SEASARH 2407 N XF B B I 54 5 e SR RL
KAMFE A WARGE

TEUREUE  EafmTEeEmyt, 2
EHRPHARIE RS R R 0 AUy, —K
TAHCO-CIFAMAY, mmAmiidimk, B
BLRHEENE, ytHIV, Piedk. iR, Pl
S BEERES M R — AR SR A YIE
b B R F RS PER TR, AR S AT E
FA T S5 52 M) P R R0 2R DA R 5 B SR TR T A
SRI I R HAT — 8 Fe T 3o ARSCR FHAE AR
B, DA LT R AR, e R RV
FODRZIMCAYE T B E A RRERG 21,

zhgysh

THEAS R B 2 A A Y% B 8 A s M
I, R F S RREY S A4 LR A B AR
FH ., TN S B RS A Y (R 2 R

PURMR (42 C) ERHAYAEERNE
MURR, ELA TR shikos e i AEie sve e, BA
REEN MR ITE", 7E% B ARIREE 0 ek
il b, AEHFERERIFMEY-BEABKRTRNE
i HPRCE DLIPTIR IR, A9 LA I T X
BEAMEER R S LR RS, 5§
TR 2 Z A WA DU M R X T B 5B
IBITAFAEITEIE L R o
1

TU-1901 B2 AR a] UL A 66 BT (b5 AT
WAL A BRTTAEA T ), AE240SHL T KE[Mihs
B-FeR 2 (Bl ARAF], KQ2200ERLH
GRS (RILT A ESARATF ) , 25 pL
oA ( LIRS TRARAR ) o

FOR (s, B 254825 A R
oA, S 20140228 ) | 4-RIEFER (4
[£98%, HEZjEBAAARAR, Ht5:
20140808 ) . 7T-FAEEFEEE (4iE98%, EHZLE
AR A R AR, it 20140227 ) | 7-
BRI _A-WIRFTE (LifF97%, EH2G54E k¥
WRAERAR, 5. 20141020) ; #EARE
AR, B LR LRI BR AR, it
5 20141021) . L-PgEAMR (AEalH), 2548
A 2R T A BR A E, S 2014) | PLdRILER
(ortrat, HEAEELERFERAR, {5

TS P &) b b



1312

2023 11 37 11

20140826 ) . HEMAM (AWK, EER L
FRFABRAF, 5. 20150120) | A Im 208
FAEYAH, Ruibio (EE) AF], #F070%,
fit'5: 20150106]; WeEhfR (srtral, REHREAE
e A BRTT AR, b5 20141213) . A&
el (orbral, REETH R T, fits.
20140912) . HIEE (4rfral, PeBHH), ik

20140816 ) ., 4K (FHFHE=19 ps-cm™)
2
2.1

AR (1) $hRRA . R IOk Eh R

0.8 mLF1 LAERMF, #aikEss, fHpH 2.0/%:
FRysw, VpHIHE I sl pHfE; (2) BE
FRBRIEVA T K 2 PR ERL 1% 22 50 mels T°50 mL
e, HREBESR, HEE RN mg - mL™
P S RANEVR W (3) BEABRR : EMRAREL
0.25 ¢HEHMTS500 mLAERMR e, hREWRE
75, 9 N0S mg - mLHEARAR; (4) 1%
METE AV PRI g2F M2 & H F100 mL
At , BAKIE I, Bohl R s Bl
%y (5) 5% = SALTREEW : WERFREN10 ¢ =504
iz 1200 mLA R, BaUKEmtEs; (6)
10%Z SEACEA I HERIFRI20 o 2 A LA F-200 mL
R, BATKIRRITER

K HAEMRENR ] (DABY ) 3R LI R
FRUEIE W I B3 mLES R PR EA T 55 mL
ZRIBKAN0% Z E AT mLIEA, AT mL
WA, EAA15 min)g, 1540 nmAbDias
(3 mLZRIR/KARRR I S R AR VA ) X JEIN 5 %
JERE B I AE R %4 4T 8 R (5 mL)
WIRY), 50.5 mg - mL " HHE AR (1 mL) 7
25 C/AKW 10 min, 5% =5 LB M6 mLK
R, g, BER3 mL520 mLZEE KA mL
[EMWIBERIRS, AL mLEAKENRF, B0
15 minf&, F540 nmAh A7 F kX6 BRI 2 A A 2
R, DLBESYBh AR 20 25 A AL e mol i —
ANE ST 5 28 ORI e e B A6 mL =51
LR, FIMAS mUEHI W, e bk v ik
1o AT, BOEHIE,
2.2

I3 BIFREL—E B 4N F EZ AT 10 mL
AFIZE RN, RS, MRk

VOB i iR CEUTICAL A

H5.5% 107 mol « L7, &, HEMBIBURFEARFLR)
FIEZRAWRPEER (5.5% 107 mol - L)
T =, E A ORI B T, B —
FEEpH 2.0 £ 0. 1RV W T —ffrh, 752 ~
3 min, HERZE200 mL, PAHIER E R 55
il B 2R B AR N TR (5 mg - mL™') 4%
H, ZHEIBIRE &AW, JFHERRE R
ERESO mL, HEKRRTEOCREXMEYSE
T () B 2B IR RS LA 30,2 1, 0.4 0 1,

0.8: 1, 1.0 : IAILS5: 1. B HEABE I E
“2.17 T,
1 -

C, : G V. e/ mL Vo /L

0 1 5 0

02 :1 5 10

04 : 1 5 20

0.8 : 1 5 40

1.0 = 1 5 50

1.5 : 1 5 75

i V—pcpsin FKnEE E@@(‘gﬁﬁﬁg ATR %ﬂ?%g%%
eGPl RG C A0 G iR T LR R E Y E
RN EE KA

2.3 -

S TEAN B ERZ R A Y- B & A
HASO w LIPUIR IR - R FR i (5.5 x 107
mol + L7") , HUIRIMAR S 5 88 11 B2 IR Vi B2 L oy

1, HAWERER “2.27 i,

2.4

G BRI — R FE AN TR A Y T10 mL
AFE TR, PRI E R, I REZWRE
¥ R5.5% 107 mol « L', . MERIFRE3.5475 ¢
A LT F200 mLAS R, R BRSO R T
ERBZE, HEEIRWEIE H}2.75% 10" mol - L'
FMAFEABMR, #H. SREITHFETEREMLS
PIBEIRE R “2.2” Tk, ARl lEGE
RAED BRI T Aot TR EE, 405

zhgysh



2023 11 37 11

1313

] = M L0 mLAFE AT 8 A, R 40
2~3 min, FECHIBLE 2 REMEY 54 M 204 1 E
IR0 : 1, 0.2:1, 04:1, 0.8:1,
1.0 : 1. 1.5 V%R, IFLAS A R BE 1 A G &
FALA Y ERRRIF RN S O, i e g
ST LIRS,
3
3.1

AT Ko £ Z b B 2R S PR e it
BRI A

R R 2 WA N = (RN IROE R R x
1000 E,) / ( Wx E, x JERARFL x FS ] )

KHE N G BHRROGEE , E R g Rk
VSR B GEE . Wk T mLT B T e Y
H (mg) , MERAARBUAN AmL, SN]SRy
min, 1000241000 mg.
3.2 -
INFERBMAY -4 MaE A E/EHER
fE, A HE AR M 208 1 F274 nmZe A5 R0 06 A3y
BRWOCEE AL, FIWHE B A EAER
4
4.1
4.1.1 AN[FWRER S REAE YN E & OB
()5

BEER. T-REFEE ., T-HE4-PEF
TR, A-BIEFETRSNE E & AR K E

Aso{ a

=

&

FEUEFT/ (PE - ¢!

=]
=

I I 1 1
021 041 081 10:1 151
GG

<
=

o
2

=

FWEGFIE/ (PE - g')

C,: Gy
a FHE; b.7- BEETE; c.7- B 4- FEFTE,; d4-BEFTE,
1 4

zhgysh

HO:1,.02:1,04:1,.08:1,1.0:1., 15:1
P ROMA A ML RS, AP AR 1)k
D7 AR e RS, LR A A A an &1
FiRs o Bl 2 WA, B R R UL TG
AR FEARES, MAEC, : CoN04 : 1~1.0 5 158
FIN, B&EOBRWEE B TE, G CH
0:1~04: 1LIK1.0: 1~ 1.5 : 178 Bl F 0T
TR R . BiET7-FRIEE SRR,

BRI MRS ST AR, ¢, C,
H02:1,04:1,08:1, 1.0: 1F1.5: IHE
T 1 2 W B 2850 ¢ IRFREAR, TTAEC, : Coly
0.4 :1~1.5: 1ulEWN, B 5B WEE KA
, 704 :1~08:1/1.0:1~1.5: 11X[a]H#
T/NRE AR, SEVRRT-BREFUER-
HEABHRRLM, 7E7-BRE-4-PRETE-F
EHMAZRDC, : C,H02:1, 04:1, 0.8: 1,

1.0 2 1, 1.5 10 5 & PR S 24850 « 1
M. BE7-FRIE-4-H I F T RKWE MG,
B UG S U s R R R EC, : G,
KO :1~0.8:1LAKI.0:1~1.5: 1JEHEAN, H
BB S 2 TR, MAEC, : Col
0.8 :1~1.0: IWEFEPMHILT /MEEE BT, BiE4-
BRI SRR N, R B A T A
FElEs, H1EC, : G020 1~04 : HEFEIINER
Lt 6 A AL AT 2%

oo
=
o

-
=

LTS/ (PE - g')

. . .
0:1 02:1 041 0.8:1 101 1.5:1
GG

IS P &) b b



1314

2023 11 37 11

4.1.2 AN[FERER S REME YRS & AR
TR T P AEXT 0 i

SRS, DR 2 T ARG 5 &2k
A YRR BTG S M100% , HA KT IE
{14 it 7% 48 5 AR X i, AR R = (T-T") /
T=1-T"/T, FHrhTHIT 53 543 To il 50 Fn A 4
il 700 BE ) 2 UL GG o A [ BE R MR BE LL B ) A R
. T-REA-FRFGE, 7-BEFLIER. 4-
BREECTZMERERIFR2, MEFLRKE
PSSR, A O 20 R T R UL 35 141 o] e
hn, E/NR0.2 - 1IFAY13.88%, Fx R M1.5 : 1Y
47.13% ., T-FIE-4-H HHF G EX B E BRI
it 7% ) A1 1) 25 B e B R AR R IE Ea F, R/N
0.2 1BF910.58%, K M1.5 @ 18F1929.29%;

HAEC, : CpH1.0 ¢ TIFH20.8 : 1 B i 3R AR
THM, EC, : CoH0:1~04:1, 08:1~1.0:1
WHIN, MET-REESRRES, SEEA
fif 2% XOL it 05 A A R IG 0 E0.4 1 1~0.8 1 1,
1.0 1~ 1.5 IWERINBEET7-REF G RZWEF
. TR AR OO0 AR 1 R OUL I I A 410
FIEML. 7EC, : CpoH0.2 1 1~0.4 : 1YEEN, B
HA-RIF G RWEF S, X H & 1 H R UG
TG A HI R MAEC, : CooN0 2 1~0.2 01,
0.4:1~1.5: 1EEN, MEHEI-FZREETREET
o, X B AR R ULRES (AR RI N, 2 A
B, Xl S B R LR AT ) A AR P K
FNET . BFEEST-RE4-FIE G R4k
BTEEST-HIEFER.

2
HEUE T-FE-4-FREFETE T-RREE R I-FHBFETR

Cy: Co  AXTEHE/%  WHIR%  AHXSEREE/% IR FATERE% R AHXTERE/% R %

0:1 100 0 100 0 100 0 100 0
02:1 86.12 13.88 89.42 10.58 91.85 8.15 89.65 10.35
04:1 70.05 29.95 76.65 23.35 88.10 11.90 89.85 10.15
0.8:1 66.96 33.04 73.34 26.66 90.96 9.04 83.24 16.76
1.0: 1 67.40 32.60 79.07 20.93 87.86 12.14 76.85 23.15
15:1 52.87 47.13 70.71 29.29 92.73 727 64.08 35.92

4.2 -

FEPUIR LR 73 ) IS 5] JBE ZR v B8 LU 451 114 7 —
RH-4-WEFTR-BHEAMKR . 7-REF
OE-HEAMKR ., 4-REFTR-BEAHK
. BER-HEABKRS, AR )
%, HICPUIR ML RR A7 A B B 2R 2 ULl 5 A2 1k
BEHEILE2, ME2@T7R, FEPURNRAER, B
BT-FRH-A-PEF TR, B EAERN
Filg i & e A, AEXETC, 0 G0 s 1, Hiftik
JE LU B EAE RO BERS FHe sR ahb2e 4k, B
R R IR R TEC, « CooN0.8 ¢ 1 L TCHTIR
M FRAEAERT i, HCAthve B LUAG Ay B A 11 il

V@O i iR CEUTICA LA

PAR T AR B INGTIR MPR I 7Y R VLR . EA BT
MPRAFAE T, 1B R L il 7 s -4
A LR WL I A2 A A B YR LR A AR R
RARRAA ., E2b)FR, PR RRAEER
Wi 7R BRI I, SRV S U3 1
e, Bk, PR, T-REFUR-H
& B AR H E R WG 74 C, - Gt
TR T AREIMPUIA MBI R o FEPUIR MR A 7
W, BEE7-RET G RAENRN, HEAERN
(3Tt SRR 5ok 71187 N 1N -4i o N I &= I ) [
2o WMER MR, TEPURMMRAFERS, FEE 4
B USRS, R LN S R
1EC, : Cpo0.2 = 1F, B HE BRI R TI0t

zhgysh



2023 11 37 11

1315

IR RRAF AR 15 B OO, LAt B2 L o1l
A 1 T VLT TG BT SR L PR A7 AE IR o 7E BT
RMFRATAE, Cp: GRS = 1, B VLA
R REAC. W2 PR, TEPUR LR TR,

B3R - H E AR R B AR L

50 —— RV
—e— Ve

FUEHEPE g

01 021 041 0.8:1 10:1 151
Cp:Cp

—— RARIVC

—— Ve

FEMFEE PR 2

=)
=1

0:1 02:1 04:1 0.8:1 10:1 1511
GG

PEHMIFARRAE, BEER CRWERIN, 7
GE - B E AR R LA R0 sh AR e, bR
Cp: CuRO = I, HRKC, « Comiiy B R ABER
SRR 2 T A TS NPT M R 1 25 174 1 2 F il 2 O it
T, AR UERHEER

80 ——FiEinve
—e— Ve

FAPEE (PE )

.
=

! ! )
0:1 021 041 0.8:1 101 151
Cp:Cp

—— FIAVC
——Finve

FEMEGEPE )

0.2:1 04:1 0.8:1 1.0:1 1.5:1
GG

a.7- I 4-HEEFETE,; b.7- REFER; c. 4 BEEEER; I HFEE,

2 / 4

4.3
HNHE SRR G Y SYUR MR E & H
EPERERE AT, BB ST IR oo 18 2 R

WL B2, RO RE R LI 45 R WL 3R3,
BEE IS IPTIR M RRAARFRA I, 5 28 0 2 UL
BT

3
WOGEEAA (4)
UK LR A N3t /. L A B R AR RS / (PE - ¢7')
A, 4, 45
0 0.143 0.151 0.160 0.151 75.550
25 0.105 0.103 0.104 0.104 51.911
5.0 0.095 0.090 0.091 0.092 45.920
7.5 0.081 0.082 0.075 0.079 39.430
4.4 4, DG WK, WE4-RRER TR RY

fLfl4-FREREFLR-| 7-REA4-HREF T
- T-BREFER-. HFEE-WF ML EAAE
JEE IR W B LU BT , A B DA B X R B A ELR
KIFW NS, HEIN-T] WOt BT 6

zhgysh

|G o8 1 e = B SRR T R MR VA SR TR i i
SLRMH274 nm A T ANRIRRE LIRS (K07
s ), EAHEEERAAE—E BRI L bl
HA-FREAT LR G A ML B RV LL ] Ay 3

e piaRaciUTcAL A RS



1316

2023 11 37 11

B, AR M2T 2 FATE274 nmZe Ay I A T R,
AR e 538 8 AR AL AN 5 45 3 5 R Y 3
TR K Z . WE3BLb), BEE7-FRH -4 T
DRWREREIN, A M 218 R e A [ R
Ak, Cp: G025 1, 0.8 : 1AI1.0 = 1HFEA4T
%, MAELS « IR RAER (M m#gs))
0.4 @ LRI B AR ARl 2 ML HFE274 nm
A BRI B R AR, H4-RIEF T REKR
HL, PRGNSR 7R -4-H R EHE TR
WEERSIMEXT N R . BT B, 7-REE

R IMLLE UM AR FH 04 12188 T 7E274 nm
LA AR AR I SR RS AR M T-FR AR LR 3R
MM (274 nmZB4 2279 nm ), HAFFEWE
BB AN Bt 7 -8 R A 17 28U 8 3 i S X G R
mEB3 AR, Cy: G021, 04:1, 0.8:1
1.0+ 1BF, A= 1208 A RRAE 0 38 & AR 41 7%
(274 nm”EfEE280 nm ) , AELS @ 1B A& DE
W, ML 7E274 nm i A ARG T %
WEEHS I A FE AR B AR, H WO E AT
SRR R R

03
| 2 1
| R
035 | l —0:1
p— N I
6 0.2:1
. 0.4:1
1 —0.8:1
o | —1.01
1.5:1
01 l/\ 1
200 300 400 500
J /nm
03
1
025 l —0:1
—_—) 2
6 0.2:1
- o 0.4:1
—0.8:1
015 = Lol
/ \ 151
01 1 "l 1 \
200 300 400 500

A /mm

03
b 1

025 l —0:1
—0.2:1
- 0a 0.4:1
—0.8:1
015 —1.0:1
1.5:1

0.1 .

200 300 400 500
A /mm
03
d 1

025 l —0:1
—02:
6 0.2:1
- o 0.4:1
—0.8:1
015 —1.0:1
1.5:1

0.1 "

200 300 400 500

A /mm

a. 4- IR G R b.7- BRIk —4- WIRE R, o 7- BAEFER; d FER.

3 4

5

AICRHBEEAMN ., 2 EIEEY. iR
MR ARG, S M SRR ik, 5%
A IR I B AT AR I A G R 2B Yt S & A
PTG , DL SR 2R rfomT g 5 AR e
A I & BRI A Y S 4 20 & A A
HAEH .
5.1

AN[F R BE B AT LB AL S YN 1 R T
PEXEIHEIVER . Bl 1(a) BT 0% - & i E
IRHEFEFEANO = 1~ 0.4 = 1784k Ry I i iRy 2t T

V@O i ARVACEUTICALATIAIR

e, 0401 ~1.0 0 WU TS, HBEA
s PE LT AR R, 1.0 1~ 1.5 WEBH &
I M SR AR B R R () h 7R
GR-HE AR RWE 0.4 0 1~ 1.5 : 1X[A]N
RS AR o ob ) L ek L (EW SN NS I N 5
# Klle). BB HESE1 (0, 5 EA
AR RS, M7-BREE-4-HIRT R
4357 G 2% B E AR S R — R
(R TRIAE FH o 5 2 1 T O A T A XS AN R R 19 72 Ak
RN BN EE RIS B EAMK N E
Z B AH AR S8,

zhgysh



2023 11 37 11

1317

MR, MH GRS E AR
K15 U, R Y FOULE IS T R EN i A
DEM52.87% , B EFEXTE B PE R0
RHRATA3%; BT-HREA4-HRERELTERSEHEN
itf PE SR e P oM 1.5 ¢ LB, T R R A 3 O T
TRERIANT -2 He—4-H HFHF TG ENAY70.71%,
T-FR I -4 I T F ) R T A R
29.29%; M7-RIEFEGREHEAME/RKE L
RS 1, R R RULERS T R IN T2
/T EMNM2.73% , T-FRIEF G RN E EAM
WEPERE R R T.27% ; B4-RIEFGEEHE
FABGEE SR RE Lo 1.5 ¢ 1, B 2 1 T ) 28 WL BEHG
TFRERIAINA-FE A R 064.08% , 4-FE5EF
RN R R A E R 35.92% . ik nT
W, 7-Pi BRI & B R A W B R AT
PESN AR AT 34, 417 UL DL S O
FERACE YN B RS R A R
— LU, AN FERBMEYS B EARRSG D
TR Z M AAE—E RO R, AFRFTRIMLE
WXt B ER R OUL RS 410 1 4 1 22 S v g 5 LA
PIAEL . PLERFPAEC, XWATReESEE TR
A B Y5 E R I R 5 R sl VR A O SO ] )
HzZ—.

5.2 -

HIE2(a) 1T, TEDUIRIMLBRAFAE T, BREEZRUE
JELEHR0.8 : 1HIR R, T-RE-4-HEAFER-HE
FIBE AR 2 b S RIS PER IR T A S iR LR
FIRARAR R s B2(b) s, PUIRILIRAFTE T 45 BE K
W LR 7R A B R - B EAM AR D E EO g
FOMBHG T A S HURMBRAIAARAA R 5 AIEI2(c)
A, BREERMEEEHRO0.2 - IR R, SHPUR
MARA4- T R -HEAMER B EAMER
WLBEETG S ICTAS S PR MBR AN AR & 5 1#12(d)
TN, BREEIRIREELL MO « IIRR, SAPUIRMRN
AR -HE AR TS E ARG T
AE YR MPRAIARRARF o BB TR i R H
HEHMEER N, 459R BRgS PR mmRe &
FIRER IS PSR T A S POR MR B E A, &
TR I R T B 7 5 3% - 18 S A &R LAy 31
TEREUEY- B EARRR P S E A
PR, b T 18 R R A

zhgysh

YER; MIPURmm A G, HA BS540 EFU R
AWt ARG T EARH, AR
R A2 2% B DR R LA S S Se s s A . BU i g
X EE-H R AR S e A
SRR, HIRRNATRE b O E SHURm iR ) & 4
AN F 5 HAB3AN B B2 A AW 5 [ A AR
ML T EESRERIE R A0, Mk
IR RS T P G A AR 0 e R A
5.3

TEARMFTEAR R, 4NF G RGN E &
PR P B SRR AR s oeah, &
D EZRAE YN E B OB 25 S
Z TR R, FTREATEIE S RLS A I E E E 2Kk
EW, MiXEeb 495 20 40 & A nT REAF AN
YERL, 5200 S AR A4 208 A Bk i 72, il
PR 37 2 —E R sz, Rk, nlaEad R
AN WIS TF B R /O 2R EY 5 L&
P2 TR A A X B R P T = 2 5 ) ) A A
Fio mE3AIAL, 25954 40 8 (1 EE SR MR HL 4y
BIH02:1. 04:1, 0.8:1, 1.0: 1, 1.5: 1Ak
F A L1 RO TEFRIE I TE N =274 nmff
i, HEiEEG RGN, 4 ma A
FRRAE IR SO0 2 A R R R P RS B, D 4 I 21 26
FRRAEE (SR/EKE ) AR, 4 M4 EA
A FERBMAEYZ M EEMEER, 2ME
HY, BUEA ML B E RS R A AR, X
A= IMET AR P A B = A g, B i i —
S, B A5 520 B R R PR A (] AR
F, T RES 0 B AR B A 2T 2R A KR
7=
6

LR, HFOE, T-REFTE, 4-8BE
FrOER . T-HH-4-WIRFH RN E E AT
AARIVET, X R R UL 14 100 1 23 3
INER . T EST- R 4- P TR T Eo4- R
GEST-RIFET R, BRI EA MR,
X B AP E I, TR R i 22
B G IIRTT s FEPUR L BRAFAE RS, 7-F3E
FEE, -RIEFETE, T-REA-FEFTRN
N I B 3 T P Xt P 8 1 TR e = A P il
o MR, BEEPIRMBRN T & 0 B & ARG
FEAARIHER, AHIT B BRIt 227 PR

IS P &) b b



1318

2023 11 37 11

PR SI6Y7 . FET AT WO, HEE.
T-RIEFEGE ., T-REA-FRFER | 4-RIER
TR 5P M A Z AN R EE A EAER
XA MLLT 2R FH RS = TR, ATRESE I | B 2R
FA X A I 2T 8 K R A =, X B
WM AR R . T B YN TG
T B 2AE o T 2

(1] V. /NEEGRGH JL B Ab R 401 o
RS PUIRE:, 2007.

2] JAERIS, BITLL. A B R S A E
1) PHERIR2E4, 2000, 17 (1) @ 59-60.

[3] Schlamowitz M, Peterson L U. Studies on the Optimum pH

YRR D].

for the Action of Pepsin on" Native" and Denatured Bovine
Serum Albumin and Bovine Hemoglobin[J]. Journal of
Biological Chemistry, 1959, 234 (12) : 3137-3145.

[4] John T A, Onabanjo, A O. Gastroprotective Effects of
An Aqueous Extract of Entandrophragma—utile Bark in
Experimental Ethanol-induced Peptic—ulceration in Mice
and Rats[J]. Journal of Ethnopharmalology, 1990, 29:
87-93.

[5] Shahlaei M, Zamani P, Farhadian N, et al. Cholesterol—
lowering Drugs the Simvastatin and Atorvastatin Change
the Protease Activity of Pepsin: An Experimental and
Computational Study[J]. International Journal of Biological
Macromolecules, 2021, 167: 1414-1423.

[6] Cheng X, Liu B' S, Zhang H C. Spectroscopic and

Molecular Docking Studies of the Interaction between

Meloxicam and Pepsin[J]. Spectroscopy Letters, 2020,
53 (1) : 32-43.

V@O i ARV ACEUTCAL AT

[71  Nai X, Chen Y R, Zhang Q, et al. Interaction between
Caffeic Acid Phenethyl Ester and Protease: Monitoring
by Spectroscopic and Molecular Docking Approaches[J].
Luminescence, 2022, 37 (6) : 1025-1036.

8] XIEHEE, Bk, H=x, % =MELCREUEMS
LT FEE A EAE I fesesidie, 2004, 62
(16) : 1484-1490.

[9] MXEIE. “FRAREET AT RS AR ). P
JHBk AL, 1986 (6) @ 3-8

[10] Padayatty S J, Katz A, Wang Y, et al. Vitamin C as an
Antioxidant: Evaluation of Its Role in Disease Prevention
[7]. Journal of the American College of Nutrition, 2003,
22 (1) : 18-35.

(1] SRFIR, e, XU, 45 MRl e K Bl E & F
LRTTE R hE 25 AR, 2003 (4) @ 49-
50.

[12] BEE, B BEARHE IEE SR A4k
ZiZkas, 1991 (2) : 74-76.

[13] i, A, s A AR IMELER S 9K B
ARG chﬂi[l] ek 56, 2008, 28

(4) : 852-855.

[14] FKIERE, HKIR, WP, 45 SAha] WLt Ek
AR 4R R C (], LAk, 2009, 32 (1) ¢
50-52.

(15) Zexmn. HEZAL SIS B & A B AR S
TEPESZI AT FE[D]. FBIN K252 B¢, 2014

[16] Ggemk, 5KF-, Tk, % 4Rl BRI aYxT B
&S ARSI, ThE 2, 2022, 25 (8) -
1334-1340.

(s B H 202346250 %% THRT)

zhgysh



