KOREAN J. FOOD SCI. TECHNOL. Vol. 47, No. 2, pp. 254~260 (2015)

http://dx.doi.org/10.9721/KJFST.2015.47.2.254

KOREANJOURNAL OF
IR A SR

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

FE£ S04E 2|8t =34 BH(Pyrus pyrifolia cv. Niitaka) 2}|o| Az| M
e
el st A Eelopel)

Effect of Extraction Solvent on the Physiological Properties of
Korean Pear Peel (Pyrus pyrifolia cv. Niitaka)

Ji-Su Park and Inhwa Han*
Department of Food and Nutrition, Kwangju Women's University

Abstract The effect of the extraction solvent on the physiological properties of the peel of the Korean pear (Pyrus
pyrifolia cv. Niitaka) was evaluated. The total phenol content was highest in the 80%(wt) methanol extract, whereas
flavonoid content was highest in the 80% ethanol extract. The antioxidant activities of the extracts were evaluated using
2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical scavenging
abilities, and their reducing power. The water and 80% methanol extracts of the pear peel had highest DPPH and ABTS'
radical scavenging activities, and reducing power, respectively. The inhibition of a-glucosidase was highest in the 80%
methanol extract, and alcohol dehydrogenase activity was highest in the water extract. All three extracts had similar
antimicrobial activity. Because water, 80% ethanol, and 80% methanol extracts exhibited high activities in different assays
of physiological properties, each solvent could be used for specific purposes.
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a3 Fdolrk®). AA =elM A= e T EF8 30
of Fo] x| AW, F= AZW(P pyrifolia N.), S0P
ussriensis M.), X1 FMN(P communis L)Z TA FEEC v 5
2 19707 2] iAol F5817] AlkeliaL, 1997
Woll= 72%E S7HFAth4l). vl 71482 80~82%°]H, H|7t
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A Aow(28), ©] % Zhang F(36y> AlHfelA (+) 7F
H]Z](catechin), (+) Z=Z7}8]7](gallocatechin), (-) ¥ Z=Z7}E|2]
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Wl (Pyrus pyrifolia cv. Niitaka)& T+Y3te] A3t Aol
4% AleFd trolox, 2,2-diphenyl-1-picrylhdrazyl (DPPH), Tris
solution, a-glucosidase (AGH), phosphate buffer solution (1.0
M), alcohol dehydrogenase (ADH)$} p-nitrophenyl o-D-glucopyr-
anoside= Sigma-Aldrich (St. Louis, MO, USA)ZF-E ¢35}
ALt} Ethanol Fisher Scientific (St. Louis, MO, USA),
methanol-> Burdick & Jackson (Honeywell International Inc.,
Muskegon, MI, USA), NaCl> Amresco (Solon, OH, USA),
tryptic soy broth (TSB)= Difco Laboratories Inc. (Detroit, MI,
USA), agar= LAB M (Bury, Lancashire, UK)o|A 43} A&
3R 10 mm filter paper+= Advantec (Tokyo, Japan), sodium

> K

pyrophosphate, phosphric acid= Samchun chemicals (Pyeongtaek,
Korea)oll 4] +93+%1 3L, PB-nicotinamide adenine dinucleotide
hydrate (B-NADH), bovine serum albumine (BSA)< Acros
organics (Geel, Belgium)oll X Q3] AM&-3FSITh
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ABTS radical 227152 Pellegrin 5(52)2] ol oJ3 A3}
Stk 7mM 2,2-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt (ABTS)¢} 140 mM K,S,04% 5mL:88 uL=E 4
o] HAellA 14-16417F WAIAIFH). ©]& absolute ethanolZ ]
3led 734 nmoll A FFE Fhol 0.7+0.0027F HxEE 2HE ABTS
solution #|Z3le] ARESIITE AlE89 150 uLe} ABTS solution
3ImLE 30% B 42 F 287 AAEEE 734nmelA &
FrE =43 th. FEE-S DPPH radical &7 8443} 7o)
troloxE ARS8l EFEFAS T3

:

ro

fov e
(o, 1M

2 5482 Oyaizu(33)%] WS T4t AREsich Al
5 FZE 100uLe] 02M phosphate buffer 500 pl, 1% potas-
sium ferricyandie 500 uLE H7Fek 5, 50°COllA] 2087 WHSAIA
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200 unit AGHZ 100mM NaClZ X33 50mM phosphate
buffer (pH 7.0)°1 =4 enzyme solution®Z AFE-3}HTE A& 10
pLel enzyme solution 40 pLE 5%7F WFSA]Zl & 0.7mM p-
nitrophenyl o-D-glucopyranoside® 23 3}= 50mM phosphate
buffers WF-&ell 950 ul H7tete] BhA] 1587 WHSAIZITE 2
T 05M Tris €9 1 mLE F7I8IZ 400 nmolA] 3 =5 =A4

313tk AGH A€ ths 2o ule} AlLksial.
AGH A3 24 (%)={1-(A/B)}x100

dFE Hile BHE S
phosphate buffer (pH 8.8) 1.3mL¥} 15mM B-NADH 1.5mL<
EF3 F 95% ethanol 0.1 mLE 78I <i7]e] Al 0.1
mLZ} 0.1% BSA®] 591 0.75 unitymL ADH &9 0.1 mL< 37}
gk 5E2E 340 nmellM F3=E SAGRIAL, dEe Eel
42 The el waEt ARFSATHSS).

ADH activity (%)=(B/A)x100
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Ao gl g 48 A st a7 FHdEd
Bacillus cereus, 1% 7332 Escherichia coli, Pseudomonas
aeruginosa M 7FA] & o] &33ATE WA AMSE #& Al
Fato] BA43iA7l & 2k g4 tryptic soy broth (TSB) 2Au)
A JFsk] 24AZ5t WFAIATE HeE 12} IAIRE
15SmLA EFete] $aAZ F, 2 9ol #HE 412 23k A
WA S FoAF=AT). 221 AR 7} geldEi7E =R 2 9ol 10
mm paper discS S8 ¥ ZAMX] 7} s SuE wi7kH] 7]
otk Paper discoll A& 200 uL? A1 o @59 FHA
Hj FIol|A] 24A17F v ate] disc Ol PAE clean zone®l
A7/(mm)E SH3IATh o] W, control Z}ZFe] &wlE AHE-st
o] FFEd-E v THS6).
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2 At A¥dde 3R] A2 ke HALRTAHAR
el om, 7F 59 —7‘*%% | st felde Akl S8l
SPSS 18.0 (SPSS Inc., Chicago, IL, USA)S ©]-83}l>] Duncan’s
multiple range testZ p<0.052] -2l 49519

A FAZE EEste] dZAZXT]NA 7—]}_)\]7]
H2jsle] &2, 80% ethanol, 80% methanol® 53}
ok W #H9 FEEY FETES Table 19] UERILS ,Aﬂ 7}
A &1 = 80% ethanol FEEE] F8°] 60%E 7FF =L,
2 t}2°] 80% methanol FEEZ 50%, & FEE2 F&°
40%= 7P S Ve 80% ethanol FEEo] i 3] A

¢ 7 =& FE4EE Hole o7 JgEd.

—=

Table 1. Extraction yields of pear peel”

Sample Extraction yields (%)
Water extract 40+0.00
80% Ethanol extract 60+0.00
80% Methanol extract 50+0.00

YAll measurements were done triplicate, and values are average of
three replication.
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Fig. 1. Total phenol contents of water, 80% ethanol, and 80%
methanol extracts from the dried peel of pear (Pyrus pyrifolia cv.
Niitaka). All measurements were done in triplicate, and values are
average of three replication. All measurements with the same letter
are not significantly different (p<0.05) by Duncan’s multiple range
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ethanol, 80% methanolS A}g-8] 33] wh& %%6}04 ?JL -T—%%
2 F ds =& ST A3, 42 170, 42.77, 43.76 mg
QE/gd) #s& Yeldlom, 80% methanol 5223 80% ethanol
FZEANA F2]32 ZolE BATE 80% methanol FEE 80%
ethanol FEE2 & FE2 ¥l3] oF 3] = =2 ko] Yl
U EHT} 80% ethanolZt 80% methanolo] ¥& 3}gE F3o
o Age &R Btk Koh 5(57)% AFAZNME AF/A
= B3} 80% ethanolZ FE319S W, & FEEHT} 80% eth-
anol FEEINA o =2 F e o] A= 2 AF4)

X ske BFS B

O
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£ E4EL0|=E FE

ZetRcole gl itk 2 8w FE2E9 A= Fig 29
EFEARE querceting ARE-SH] EFAFAE F8ich
=, 80% ethanol, 80% methanol FZ&°A zZ}z} 12.63, 2851,
27.80mg QE/g®] #E& YEFA O™, 80% ethanol FEE7 80%

methanol FEEAA 24 zjol& E°§¢ &= FEE g
oF 2o F= w2 S vEpdS AT F AT Al 7 &

oA 80% ethanol, 80% methanol, & TO % =& S LER
ATh Lee S(11) 171X U (Citrus sinensis, Actinidia chinen-
sis, Actinidia chinensis, Citrus unshiu, Cucumis melo L., Musa
sapientum L., Malus domestica, Vitis vinifera L., Pyrus pyrifolia,
Prunus spp., Prunus persica)®] 33 & thFSZ 80% ethanol=
FE3l0] Behueol= YIS 2Tk 2 A3t 171 3
& 2= WM(Pyrus pyrifolia)®] SN L AdAzer fAkek 2
Jer](zs 104 mg QE/g dwy& &1 4 UL, & & F=F



40

35

30

25

20

(mg QE/g)

15

10

Total Flavonoid

water 80% Ethanol 80% Methanol

Fig. 2. Total flavonoid contents of water, 80% ethanol, and 80%
methanol extracts from the dried peel of pear (Pyrus pyrifolia cv.
Niitaka). All measurements were done in triplicate, and values are
average of three replication. All measurements with the same letter
are not significantly different (»<0.05) by Duncan’s multiple range
test.
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Fig. 3. DPPH radical scavenging activities of water, 80% ethanol,
and 80% methanol extracts from the dried peel of pear (Pyrus
pyrifolia cv. Niitaka). All measurements were done in triplicate, and
values are average of three replication. All measurements with the
same letter are not significantly different (»<0.05) by Duncan’s
multiple range test.
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&, superoxide radical, hydroxyls, peroxides®} 72 ROS
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&, 80% ethanol, 80% methanolE ¥ #¥]ZS =3} DPPH
radical A AHAE BSOS ), =, 80% ethanol, 80% meth-
anol FEE 0= 7+ 3565, 3.564, 3.562 Mg TEAC/g®] A7}
bt on, 7} gufatoleA] {22l 2}o](p<0.05)E EATE. ©]
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Fig. 4. ABTS radical scavenging activities of water, 80% ethanol,
and 80% methanol extracts from the dried peel of pear (Pyrus
pyrifolia cv. Niitaka). All measurements were done in triplicate, and
values are average of three replication. All measurements with the
same letter are not significantly different (»<0.05) by Duncan’s
multiple range test.
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S FE =2 3
2 2Fo|A &, 80% ethanol, 80% methanol &1l =
Al st BEs A5t toloxe] FAH L H]wF|
Bl A3 (trolox equivalent reducing power, TERP), &, 80%
ethanol, 80% methanol F&& T2 Z 79.62, 164.01, 197.46 Mg
TERP/g®] #& HIth 3714 §ulE AMEsle] Ade 43, 80%
methanol FEEIA 7Y £& €S UYL, & FEE
Al 7P w2 glE FXE JERieH, ZF gulatolola] f-¢]
A3l o] (p<0.05)E EATE Park 5(46)2] Aol wije] )
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Fig. 5. Reducing powers of water, 80% ethanol, and 80%
methanol extracts from the dried peel of pear (Pyrus pyrifolia cv.
Niitaka). All measurements were done in triplicate, and values are
average of three replication. All measurements with the same letter
are not significantly different (»<0.05) by Duncan’s multiple range
test.
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Fig. 6. a-Glucosidase inhibitory activities of water, 80% ethanol,
and 80% methanol extracts from the dried peel of pear (Pyrus
pyrifolia cv. Niitaka). All measurements were done in triplicate, and
values are average of three replication. All measurements with the
same letter are not significantly different (»<0.05) by Duncan’s
multiple range test.

o-Glucosidase AsiEzt
N7l 7t FZE8uo] e a-glucosidase?] A&} A=
Fig. 691 A|A] 0}‘}3\\3} a-Glucosidase= 227g2] HA§E= | EXA|
ste 342, dIF/F dFRE BelEe 2 Fmiste] glucose
o] FFE % 13HA st= ‘%‘%—% g}, 22|22 o-glucosidaseell
KRS TIES AFS Foll F43] st 89S
AFAA dE0 Fdde T2 FEHT AT o-glucosidase
Aslad 8L ddn 5HE Pkt AMEEIAL UTHS59,60).
v Z9|E & 80% ethanol, 80% methanol V& &3] a-
glucosidase®] As|aE 4 A3 E, 80% ethanol, 80%
ZHo| o7 7} 83 04, 86.83, 91.75% A& H

methanol 3=
T} 80% methanolE FE319S W 7P =& FXE HYgon,
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ADH activity (%)
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Fig. 7. Enhancing effect on alcohol dehydrogenase(ADH) of
water, 80% ethanol, and 80% methanol extracts from the dried
peel of pear (Pyrus pyrifolia cv. Niitaka). All measurements were
done in triplicate, and values are average of three replication. All
measurements with the same letter are not significantly different
(»<0.05) by Duncan’s multiple range test.

2 FEIIUE W 7MY 92 ASEHE B, T &ujateld
Al Fro AR 2] (p<0.05)5 WEFATE Lee T(61)2] ATolA=
ul A2} (Strychnos nux-vomicays acetone, ethanol, methanol®] v
& A8t 535198 ul, methanol FEEIA 7HE 2 -
glucosidase AN EAE BT}y B3 om, B AoA 80%
methanol FZE°] 7?" =2 o-glucosidase A a2E Rl 4

so} Yxeke AP BA

gag 2is By

Q=g Bals 40 tid A9k Fig 791 AAE vhsl e,
DS Hee AT BREo] ThE AN 9} gl
F5E F (0 oEsel tAYS AR HelsE s (62) o
et ol Feo] Arh} Asly EHOE Haus
e FAsTA S APYelH, 7154 24 F 9= B
52 FMIE B YETtE sk PHOR AgHol
A3 gk,

w o] 7} g
2} B-NADHS| ¥& SAsto daie] &84S %‘OPE%DP 37}74
ulE AREsle EEE il

ethanol, 80% methanol FE& T2 7} 17332, 169. 93 143 23%

o] FRE B & % U3 Hille o] P =2 A
2= & FEEI%eH, 7P e A4S 29 AL 80%
methanol F&EYUS ﬂo] —’F AIF, & FEE7 80% meth-
anol F=%& *Fo]oﬂ’ﬂ 421 2] (<0.05)F Rt o] e
A= Lee G(47)°] B2g vpe} Zro], vj7} W*}X]‘:%ﬂ o3 &

& UAE A7, EEE F4E WElEhAY E2e Al
Ao 7IEEE Yk AUS ARSI B3 Lee 5(62) A+
Azl W=, 3=uje] ADHF ALDH 248 320 wat &

Table 2. Antimicrobial activities of water, 80% ethanol, and 80% methanol extracts from the dried peel of pear (Pyrus pyrifolia cv.

Niitaka) on B. cereus, E. coli, and P. aeruginosa”

. . Water 80% Ethanol 80% Methanol
Microorganism
Control? Extract Control Extract Control Extract
Bacillus cereus (+) 3 - + R +
Escherichia coli (-) - - + R +
Pseudomonas aeruginosa (-) - - + - +

YAll measurements were done triplicate, and values are average of three replication.

PEach solvent only
JDiameter of clean zone: 1 cm<-, 1 cm >+
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