Korean J Food Preserv, 30(1), 170-178 (2023)
https://doi.org/10.11002/kjfp.2023.30.1.170
pISSN: 1738-7248, elSSN: 2287-7428

Check for
updates

Korean Journal of Food Preservation
stEAMEXNERSEE| K|

Research Article

Evaluation of radical scavenging and diasestive enzyme inhibitory
capacities of peach twigs fraction extract (Prunus persica L.

Bastch)

=50t UR7M| 2elFE=2

al
=

| 2ftjZ A/ I Lsfes Moy Hot

Youjeoung Lee', Gyeong Han Jeong”, Ju Yeon Hong’*, Tae Hoon Kim'*
019" - RZEF - BRer* - ZeyE'

ﬁ OPEN ACCESS

Citation: Lee Y, Jeong GH,
Hong JY, Kim TH. Evaluation
of radical scavenging and
diasestive enzyme inhibitory
capacities of peach twigs
fraction extract (Prunus persica
L. Bastch). Korean J Food
Preserv, 30(1), 170-178 (2023)

Received: November 30, 2022
Revised: December 20, 2022
Accepted: December 23, 2022

*Corresponding author

Ju Yeon Hong

Tel: +82-53-819-1426
E-mail: pinkpunk@dhu.ac.kr

Tae Hoon Kim
Tel: +82-53-850-6533
E-mail: skyey7@daegu.ac.kr

Copyright © 2023 The Korean
Society of Food Preservation.
This is an Open Access article
distributed under the terms of the
Creative Commons Attribution
Non-Commercial License
(http://creativecommons.org/licens
es/by-nc/4.0) which permits
unrestricted non-commercial use,
distribution, and reproduction in
any medium, provided the
original work is properly cited.

170

'Department of Food Science and Biotechnology, Daegu University, Gyeongsan 38453, Korea
?Research Division for Biotechnology, Advanced Radiation Technology Institute (ARTI), Korea Atomic
Energy Research Institute (KAERI), Jeongeup 56212, Korea

*Department of Food Nutrition, Daegu Haany University, Gyeongsan 38578, Korea

LY YSt i AEE S, AN BHYAMATL GAHIBI0[20 72,

SRSt AESILSt

Abstract We investigated the free radical scavenging and digestive enzyme inhibitory
activities of the hot water extract of peach twig (Prunus persica L. Bastch). This
extract of the peach twigs was further split up into n-hexane, ethyl acetate (EtOAc),
and n-butyl alcohol(n-BuOH), which resulted in three solvent-soluble fractions.
Free radical scavenging activity was evaluated using 2,2-diphenyl-1-picrylhydrazyl
(DPPH) and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS") assay
systems, while hypoglycemic effect of the peach twig extract and the solvent-
soluble fractions were tested using e-glucosidase and e-amylase inhibition assays.
Accordingly, the EtOAc layer showed a greater free radical scavenging activity
compared to other solvent-soluble fractions.
glucosidase and e-amylase assays, the ICsy values were determined to be 38.2+1.6
and 69.6+6.1 pg/mL for the EtOAc-soluble fractions, respectively. Taken together,
these results suggest that the fractions obtained from the peach twig extract can
be considered as a potential source of natural antioxidant and hypoglycaemic

Furthermore, based on the e-

constituents.
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1. ME

$271 Aok 34 HojlA] vl AQA, S, WA, FE 2 AR 59 o7 89
o 9J5}9] superoxide(O;), nitric oxide(NO), nitrogen dioxide(NO,), hydroxyl(OH) &
peroxynitrite(ONOO") 3 £ &4 (reactive oxygen species)= UA| Woll A A
StE fEsto] Aey AEHAE FoHA "th(Fang 5, 2002; Halliwell? Aruoma,
1991). *IAlo] &4 %= L3t 49Hd AEH A= DNA, A4, did F 59 AlZ H44E
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< THste, o] QI8 ka7t £ H ¢, HAS 4
Adg, mi dg 53 42 AU =
(Lobo &, 2010). gH4tal 242 AujollA EFAet
Aad W AREHZAS SIA71L, Z4F AU
Lo} 4] 59 752 ste AR UeTh EA
A2 A butylated hydroxy anisol % butylated
hydroxytoluene©] 7\HE O, =74 2 LAY 59 #
Z1-go] WHEo] Aol A|gtE]al lo] Ko} QFdsa FA
8ol 22 A FAiteHA| 9] o] Bt AAo|th(Farag
5, 1989; Madsen} Bertelsen, 1995).

G2 18 A7 o 7% A &EH] wet A
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lI.?lE
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A HE= AAlA &4 @42 9 28 JoF =0] thA
52 FEote HlS AP dAM Ao s Al19 9
A2E Bror FEEHM, A1Y T ded #HE
H3ske F7d9] HEtA| ] Hol7t A A= ded
2o, A2¥ e ¥Ry Frz FojHr
(Israili, 2011). ¥¥rH o2 P} FAksE 2482 WS
FHEBAE =, ole F HEAIEY E4o] Atk
AEF A0 s AYHIL, o|Flo] & Qded 7Y Har
olo]A gHitetAI7 Gt ZfAo] B E 0] QlZo] Hilrt
HAtHSchwarz@t Mertz, 1959). B XA 7ol &

2oz oy Zg7|1H & st e-glucosidase X a-
A3laAE JAISH= o] Slok 4% 9 Ho
1 HH]E],_ a-glucosidase ¥ g-amylase:= 3FE o

#ofohs 4R, o] AAE AFtoR RojEe o
%%—9] Fe HARATIAL FEle T IA Ao EM AT

amylase

224351 € ‘%} A58 TolEtHDerosa?}l Maffioli, 2012). &
Q7R & dHA g-glucosidase D e-amylase A|AZ

+= acarbose ¥ voglibose §°| JAT, EXRuut HA;
4 wH] 59 FAgE0] Hixo] QltkKihara &, 1997;
Tsujimoto 5, 2008). °]o] Et} tAsta H&-go] AL
A9 7154 AAZEE g-glucosidase ¥ ¢-amylase A
SiA|2] 7o) Hagt AZgoltt

Bt (Prunus persicaye 23013 &30, Y44

= 5702 A AlAZ LR oF 300052 FE°| U= AR
d2A UHLiao &, 2019). Exot Fufjol= §714k By
=3 uj /d 011 Eo ] 0}7." 3lo 5]01 o]ou:] Chlorogenic

acid ¥ quercetin HlgAIFY HE A7 8 4E20
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9l (Bento 5, 2020), I3} EAJo] 2431
L= Bl }Q E’r(MokaniS?Jr Madani, 2016). }J:Li
old

J

ol %‘LOHH S0 9 228E U 442 SAPIE
201 $E4TE B9 SYsln, B9E U £
7( JE_
o

=]Qlck(Shirosaki 5, 2012). E%0F &

o4& amygdalin FE=A9] F27F SHEHAL ‘ﬂ ?l
gF2oF o] B 1% 9 tHFukuda 5, 2003). ESH <o}
WR7HA] 55004 F S, FHNE E FE=stod 5
9] &Ao] HIEYOWKim 5, 2019; Nakagawa 5
2018), F4iket 2 Eds JAlo] BEE A= wwx‘jr
olo] & A= Haof WHL7HAE ol&-dt
Eot3lon, f718HE ol-&sto] £ st Ao
A 327 9 7 B2 B 2447 HE Sl o
E9] 3%, DPPH ¥ ABTS gttjz &7 &4 B7iet g9
A5 JAE g-glucosidase E e-amylase A5 B
7RIe 2N HAE FAY 7164 AaA HIE At 7%=
ARZ o 7HsAdS HESHIA oFq.

2. Mz % diH

2.1. 4% X2
2 Ao ARG BEgol U7 A= BAEE HTakol|A]
20189 1€ AFsto] ARE EHsol USTHAIE ARSI
W, EE ARl girtely AETelyl As AAA Al
Ao B3star gk &449] Bl AMEH gallic acid, (+)-
catechin, acarbose, 2,2'-azino-bis(3-ethylbenzothiazoline-
6-sulfonic acid)(ABTS"), 1,1-diphenyl-2-picrylhydrazyl
(DPPH), Saccharomyces cerevisiae S32] a-glucosidase
9 porcine 8 A3}a4Ql ¢-amylase(EC3.2.1.1)9] A
9k2 Sjgma Chemical Co.(St. Louis, MO, USA)o|A -
A T ARGl = 9 £80 ARE Ele BF 18

ool S A3t

22 F=2 NHZ ¥ 28
RiES E—For UM 15 ke B4V 2 v 3,
$% 10 LE 70COIA 3402 59 84 52 F ol o
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S50t fojdl BEsot 7] g4 F55(140 g2
10% methyl alcoholMeOH)Z &35t & n-hexaneC &
|z BI5191, 552 A ethyl acetate(EtOAc) H
E31% p-butyl alcohol(n-BuOH)Z 33] £3513t}. 2
o718 RIEL AL 79t =23 & AR ;-
hexane £2E(0.1 g), FtOAc £&E(15.6 g), n-BuOH
H8E(29.2 9 ¥ H,0 #8E(60.0 o= ¥3lon, 7 &
WS Fig. 13 2k 558 550F WK 95 35
I f718H BYE2 e okbe = 9ot SdE
275 4 &3tas Ads B7HE ARE ARSI

2.3 FH=4 3f2/F 55 FF

o el 94 258 9 2 71800 2920
=4 sHHE9 3F2 Folin-Denis ¥l ol 4

StAtHGao 5, 2000). F2E% #8929 =5 1.0
mg/mLE 3 & A& 50 pLe 0.7 MO BAFGES 32318
% 50 L, Folin-Denis A|¥ 50 uLE AHE ¥ £ o]A
& & E3foto] A2oA 60% A5k S8 %+ ELISA
reader(Infinite F200, Tecan Austria GmBH, Groédig,
Austr1a)e -8 0}04 750 nmollA &5t o, gallic

acidgE & 2 dlo] FETAS AR, AR 1 g9

Prunus persica (1.5 kg)

Conc.

mg gallic acidimg GAE/g)Z AE Yerf ATt

2.4, BILjZ AHEN =X
Esol =27 & —’_f—iﬁ el
2AS/L Blois(1958)7F B3t HHS arsto] 45191
ThBlois, 1958). 7t Al&& J 120 pLol 0.45 mM9
DPPH(2,2-diphenyl-1-picrylhydrazyl) €94 60 pl=S
Y wRkeE & 1587F B3R & 517 nmollA ELISA
readerE o] 83t TP E =A519c]
ABTS' &}z 2752 Re 5(1999)9]
t}o3} Zro] ZA5tAtHRe S
SHELEESE 7 mM ABTS™ AJ9RS
12417 WA sto] 2] A4S FEokqith o]% EtOH
& s=%24d ¥ 0.DF(734 nmol4f)°] 0.7-0.8 H&=
= 24 3 SAsIoith. WA 4% ABTS' it 100
plot EEE AR AIPAIR 100 pLE T8 F A2
A 7E7F vk835Fo] ELISA reader® 4% 734 nmolAl
Z7gstSith. DPPH 9 ABTS' Sitjz 2AZA B71o] ARG
e RIS AAE Y FAREER] (+)-catechin
< AHESIIH Beol UR7HA 44 55 9 EEE°

7 2782 AR89 AVt 9 FAVES] B

H3129] DPPH #uzd

mxe

S Hgoto]
, 1999). 5% 2.4 mM T
_,é_ﬁg- el A]g tﬂ 01-1\01]/\1

Hot water extract

— n-Hexane (2 L x 3 times)

n-Hexane layer
(43 mg)

H,O

% EtOAc (2 L x 3 times)

EtOAc layer
(15.6 9)

Fig. 1. Liquid-liquid partition of P. persica twigs.
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n-BuOH layer

H,O
’» n-BuOH (2 L x 3 times)

H,O ext.
(60.0 g)

(29.2 )
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T AAEE 3915199, [Cso(half maximal inhibition
concentration)@-2 A&7} DPPH ¥ ABTS" #tjz&
50% At s== e

2.5, AL Xfof 2 X

a-Glucosidase AI&4 H7F= Kim(2016)2] W<
HYsto] aa-7]d Whg-Z o83t £35Hd o &4
5ttt ol 1 U/mL ae-glucosidase 90 pLof A& FE+=
0.1 M sodium phosphate buffer(pH 6.8) 10 L& Y1
23Rt & 37CoA 158 B9t skl olF 714
1 mM9] p-NPG 100 pxLE ¥ 5% &< 5H3A17 &
7|1A2HE {8Eo] 4= p-nitriphenol® ELISA
reader® 405 nmolA FFEE SAoIH. ol
ZFO02E g-glucosidase #3f] AJo] <ot gzl
acarboseg AMH&SIIT

a-Amylase A3&A 7= Kawamura-Konishi(2012)
7F 3ot WS wigsto] ek o R SASIIH 90
L9 g-amylase(1.0 U/mD)E Ald 5EEHZE 314 T A]
2 10 pLet £t 3 37CoA 108 &<t vt
o]% 1% AELM (20 mM sodium phosphate buffer,
pH 6.8)& A7lstal, 7F8 02 37T 108 B2t vhe
SFAL}. ¥ 3 DNS €(1% 3,5-dinitrosalicylic acid,
12% sodium potassium tartrate) 100 xLS A7}oto] Ht
= AAAIZ] T2 80TOlA] oF 1027t HAAX & @zt
St 5 540 nmol|A SLEE =431} e-Glucosidase
% g-amylase ASiEA H7bo| ARER RS
acarbose® ARSI OH, Egol U7 G FE55
4 2959 40184 A2 A8 H7 E F
A7 4% 4AES RIS, 1Cs(half maximal
inhibition concentration)#t= Al&7} a-glucosidase &
a-amylaseE 50% JAot= T2 HERHAT

re

ol

2.6. S7x2/

2 A9 A= 33] o HHE Adste] Botat #Ed
A2 Yepf 9y, BAIA = SPSS package program
(version 20.0, SPSS Inc., Chicago, IL, USA)S ©]-&5}o]
7 Ag 7H9] 994 AF ¥ Duncan’s multiple range
test® p{0.05 oA AFEHSES SHAT
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o
=

et St} g0t U7 843552 1 g3 140.6+
15.1 mg GAE/gZ 8sta 919loH, EtOAc BE7}
n-BuOH #8&2 1 g 2 378.3£62.5 ¥ 192.9+£36.9
mg GAE/gC 2 F4SFE2ERT =7 Uegon, Aoz
2 FY= o] 7P w2 AeE YENT 3 H0
E3&E2 90.2+13.0 mg GAE/g, n-hexane £¥&2
21.9%£6.9 mg GAE/gP & Ao & Fu go] ¥
< HojFgih 2 AEo] tiet GRE Ustil= A}
24 d+e &7, 29, A 99 5 eAEY FF 4
Eolo wet FHlE FFE wie Aolsitta Eiskylct
(Jeong 5, 2019; Lee®} Yoon, 2015). Joo(2020)°] w2
W gHUE 244 2289 FHs FEE sS4 29
EtOAc E8&0| 7MY &2 <= UL, n-BuOH &
FEo] BIE FoJA F HAZ 2 TFS Yerdtt
Hasto] 2 A Aot FARE B e

3.2 Bz0f L2/ £F=55 & ZEF ofr/z L2
webag ekl DPPH 2tizie 45t 848 Ut
g BAn WSt wMuE ggmgo] add
ABTS™ el 94 HEA1S Ueh, gaskAst uhs
A GAo] sl gaglo] 7asH S, o] €S ol§
sto] HALAZTE FAUSHA o] o] o] g =3 et

Table 1. Total phenolic contents of fraction extracts from A,
persica twigs and its solvent-soluble portions

Tested samples Total phenolic contents (mg GAE/g)

Hot water extract 140.6415,172
mHexane-soluble 21.9+6.9°
EtOAc-soluble 378.3#62.5°
r~BuOH-soluble 192.9436.9°
H,0 residue 90.2413.0°
"MeantSD (n=3).

2 *\/alues with different letters in the column are significantly different
(p€0.05).
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(Dudonne 5, 2009). ¥ AtoA= E5of 7K E4
F25 4 {7189 EEE0f diote] A @4 gelst
7] $Isto} DPPH ¥ ABTS' g 24/ B7Fe 30t
A3, 11 A¥= Table 2 € Table 39 YerH AT} &0t
UR7HA] d 2&59 DPPH 22 248459 1Csk
< 119.947.2 pg/mL 4= YA n-BuOH H
H,0 E8EY [Csoaf ZF 6.82+2.4 E 105.814.5 ¢
g/mLE @ FEE0| H|ste] 25 A5 DPPH
27%S Uedth 222 EtOAc EEE9] ICs@t2
3.82+1.6 pg/mLE |78 EE F 7P 35 &4
S YeEPEE 891519 0, n-hexane 3E9] [Csoik2
500 pg/mL O1FC& tha W2 DPPH &tz &AASES
UEHGIEE. ABTS' 2tz AAZ/] B7toA] Eof Ut

7HAY] D 259 [Csodte] 49.2£2.2 pg/mLe] 24
S Ueton, n-BuOH ¥ H,0 &9 ICsogh2 7
34.6£3.0 9 188.9+10.4 pg/mLE 537 2e)d 47
24 et 7MY 4% DPPH 2HHZ &AASS
UeRd EtOAc B8E2 ABTS' 2t 4724 7oA
T ICsodte] 16.510.7 pg/mLE FHH o2 71 S5t
g AAEAES UERRIH oA dAtollA] ol Ad
(Prunus ampygdalus Batsch) ¥ WjAUWE Z(Prunus
mume) FE=0|A 953t DPPH & &4 YEHY
dod 4S8 YeE flavonoid ¥ phenolic acid &
TA9 #2771 FAEAHMatsuda 5, 2003: Sang 5,
2002). T3t AAEXNH Prunus cerasitera)® Y5714 3=
EE0llA 9578 ABTS' 2z 27240l H 1= {tHSong

Table 2. DPPH radical scavenging activities of fraction extracts from P. persica twigs and its solvent-soluble portions

Samples Scavenging activity (%) ICso values
500 ug/mL 250 ug/mL 125 ug/mL 62.5 ug/mL 31.3 ug/mL (g/mL)
Hot water 82.7+0.16” 75.1+0.12 51.0£0.17° 32.3:0.13 13.0£0.16° 119.947.2°
m-Hexane layer -4 - - - - 500
EtOAc layer 99.940.13" 99.9+0.14° 80.140.13° 67.910.12° 44 5+0.12° 3.8211.6°
nBuOH layer 82.2+0.17° 81.920.15° 65.40.14° 50.4+0.16° 29.3+0.13° 6.82+2.4¢
H.0 layer 72.9+0.16° 56.3£0.16° 37.8+0.12° 21.1£0.13° 10.2+¢0.14° 105.844.5°
(+)-Catechin” 99.9+0.12° 95.8+0.12° 92.4+0.14° 88.1¢0.12° 72.6%0.15° 13.0£2.0°

"(+)-Catechin was used as a positive control substance.
2;l\/IeanJ_rSD (n=3).
J)a

Y- not tested.

“Values with different superscript letters in the column are significantly different (p¢0.05).

Table 3. ABTS" radical scavenging activities of fraction extracts P, persica twigs and its solvent-soluble portions

Samples Scavenging activity (%) ICso values
500 ug/mL 250 ug/mL 125 ug/mL 62.5 ug/mL 31.3 ug/mL (ug/mb)

Hot water 99.0:0.217% 92.8:0.18" 76.8:0.17° 55.9£0.16° 37.740.13° 49.22.2°
nHexane layer 50.4+0.16° 34.6+0.23' 23.3+0.26' 17.240.13' -9 478.1429.0°
EtOAc layer 99.9+0.13° 99.7+0.13° 98.2+0.13° 90.0£0.12° 72.240.12° 16.5+0.7°
nBuOH layer 99.9+0.15° 96.8+0.14° 94.6£0.15 66.60.16° 45.6+0.14° 34.613.0°
H.0 layer 77.0£0.23° 59.240.12° 36.40.16° 20.6£0.17° - 188.910.4°
(+)-Catechin” 99.9+0.16° 95.0£0.14° 92.8+0.14° 88.4+0.16" 76.1£0.12° 9.5+1.9f

U(+)-Catechin was used as a positive control substance.

)
3;MeanirSD (n=3).

4

N

-, not tested.
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S, 2018). 59| Hl=4 SRRkE9] gHgol ¥ 2H DPPH 2
Zr AASE 95tk B E I 9t Anagnostopoulou

5. 20006). olet Zo] w4 e g FhkE S
7Ho] A5 Argo] gt @2 AFATENA & 5 ROl
(Choi 5, 2003; Velioglu 5, 1998), %o} UE71A] &
4 225 9 B35 DPPH 9 ABTS™ gz 444
B71oA EtOAc E8E0A HHidos B2 HE s
SheEo] Qlglom, DPPH ¥ ABTS' gitjzg avzo
2 Atk 58 Ak Ay YZE

[e]

)

Asfe BH7HE 9t A= Table 49+ Table 59 Ut
Wik Esot WA g4 2E 4 57181 £8=9
a-glucosidase A&/ A1}, ExoF U7 @ =
E9) ICso3t2 97.0+9.8 pug/mLol3ltt. n-Hexane &8
B2 [Csogte] 500 pg/mLEth =9k, H,0 E3E2 IC
#to] 337.5+18.7 pg/mL& n-hexane £ &3 H,0 £
3182 v wA 2} g-glucosidase APEAL YEFHA
o}, E4oF URE7HA] n-BuOH E3E9 [Csoir2 47.0+
0.8 pg/mLE UERHIOH, EtOAc EIE9] ICs@t
38.2+1.6 pg/mLE AF o0& 243t g-glucosidase A
= HESITh Esot W7 G4 55 4 =9

3.3 =50t L2V 558 & ZEF Asjgd Aoy
E5ol Ui7HA| E 225 4 S8 EEES iy

o2 gk BT BAH e-glucosidase H -

amylase

E9] g-amylase AE4 7} AHNXE n-hexane U

H0 282 Aoz %2 &4de

Table 4. Inhibitory effects of fraction extracts from P. persica twigs and its solvent-soluble portions against a—glucosidase

LER L.

,

Samples Inhibition activity (%) ICso values
500 ug/mL 250 ug/mL 125 ug/mL 62.5 ug/mL 31.3 ug/mL il

Hot water 81.9+0.127% 81.4+0.17° 61.0:0.16° 34.940.15° 19.0£0.14° 97.0£9.8°
n-Hexane layer 24.740.16° 14.8+0.14f 8.3:0.16' 4.440.17" 1.0£0.12f Y500
EtOAc layer 99.3:0.17° 95.240.13° 85.5:0.14° 64.6£0.18° 42.740.16° 38.2+1.6°
mBUOH layer 99.140.16° 96.1+0.14° 84.140.13° 61.3:0.12° 35.140.18° 47.0£0.8°
H0O layer 60.440.18° 44.240.12° 24.6+0.14° 13.140.16° 10.240.16° 337.5+18.7°
Acarbose” 91.9:0.16° 70.1£0.16¢ 49.5+0.13° 30.440.18° 16.4+0.14° 122.247 6°

DAcarbose was used as a positive control substance.

Mean£SD (n=3).

9 \/alues with different superscript letters in the column are significantly different (p¢0.05).

Table 5. Inhibitory properties of fraction extracts from P. persica twigs and its solvent-soluble portions against a—amylase

Samples Inhibition activity (%) ICso values
500 ug/mL 250 ug/mL 125 ug/mL 62.5 ug/mL 31.3 ug/mL il
Hot water 78.740.1679 62.3+0.15 43.6+0.12 26.5+0.13¢ 9.4£0.15° 163.9+7.4°
n-Hexane layer -4 - - - - 500
EtOAc layer 90.240.12° 81.9+0.12° 59.6+0.15° 50.310.16° 31.240.16° 69.616.1°
mBuOH layer 84.80.15° 74.3£0.16° 59.20.16° 41.5¢0.12° 26.9£0.13° 88.80.9°
H.0 layer 71.0£0.13° 55.9+0.17° 37.0£0.13° 18.9+0.14° 14.540.12¢ 213.3t11.3°
Acarbose” 99.940.18° 95.8£0.16 92.4+0.13° 62.0£0.12° 32.6£0.14° 46.7£2.1°

1

Z)I\/IeaniSD (n=3).

4

w

-, not tested.

https://www.ekosfop.or.kr

JAcarbose was used as a positive control substance.
)

*Values with different superscript letters in the column are significantly different (p¢0.05).
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EtOAc E8E9] ICsofto] 69.6£6.1 pug/mLE 7P 255
e-amylase Ao&Z HERHIH ol d AtollA AFAT
(Prunus domestica) FZ&=°)4 $3t a-glucosidase A
SffEdo] LRt on, &4 HYell= 4l homoisoflanone
SeA9 327 FAEYI(Kosar 5, 2009), oFEE
(Prunus amygdalus) $Z&&°A 73t a-amylase A3l
o] A7 ¥ EuE|gtkAttaallah 5, 2021). £ AFolAE
EsoF U7HAof tigt P B7 5 e-glucosidase &
e-amylase A B7HE FP5H3 oW, EsoF U7t
A Q= FE2EO E8E F EtOAc £ EA 7P 95t

aotas Asfss AT & AU

oo K
2
>
o,
%8,
o
H

S
glucosidase @ e-amylase Al s =75ttt DPPH
g &AT S0 Held B4 I 7P Tol
UERH EtOAc 7H8-4-9] ICsgko] 3.82+1.6 pg/mLE 7}
7 5t &S YERQlA, ABTS 2z AASA 37}
A= EtOAc BEEEA ICsedtol 16.5+£0.7 pg/mLE
A3 2 AASEE Ul g S0 T
849l e-glucosidase ¥ a-amylase Aol H7FA =
$8t 2 AASE UEPH EtOAc 28E4] ICsfko]
7} 38.2£1.6 % 69.6+6.1 pg/mLE THE {7]-80 £
=0l vl Lot A5l EAUS RISk ol#et At
B0l U714 2E80] PAISH Y Pk B35S 7P
=L AdE A9 716748 A4 E2Z 93 7124 =
2 ol& 7t AR AlRHHh
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