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ABSTRACT

Comparison of Nutritional components and Antioxidant Activities of

Abelmoschus esculentus using Different Drying Methods

by. Bae Jin—-Kyung
Advisor : Prof. Joomin Lee, Ph.D.
Mjor in Physics Education

Graduate School of Chosun University

This study compares proximate analysis and antioxidant activity of hot-air
dried and freeze-dried Abelomoschus esculentus.

Based on the result of the proximate analysis, hot—air dried samples
contained higher contents of carbohydrates and crude ash while
freeze—dried samples were higher in crude fat and azoprotein. Both dried
samples of Abelomoschus esculentus contained high content of Leucine, an
essential amino acid, and Glutamic acid, a non—essential amino acid.
Additionally, essential and non—essential amino acid contents in freeze—dried
samples were higher. In hot-air dried samples, contents of organic acid
was highest in Malic acid followed by Citric acid, Acetic acid, and Succinic
acid in respective order while Malic acid contents was highest in
freeze—-dried samples followed by Acetic acid, Citric acid, and Succinic acid
in respective order. The total amount of organic acids was higher in
freeze—dried sample than in hot-air dried sample. 16 different types of
fatty acids were found in the dried samples of Abelmoschus esculentus.
Freeze—-dried samples were indicated to have higher contents of fatty acid
and minerals. The total amount of polyphenol was higher in freeze—dried
sample while that of flavonoid was higher in hot-air dried sample. The

ABTS" assay IC50 wvalue of Abelmoschus esculentus was higher in
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freeze—dried sample, and DPPH radical scavenging also indicated that
freeze—dried sample has more effective antioxidant effect. Based on the
analysis conducted on Reducing power and FRAP activation in dried
samples of Abelmoschus esculentus, both were better in hot—air dried
sample compared to freeze—dried ample. According to the result of
comparative study on nutrient components and antioxidant activity in
Abelmoschus esculentus depending on drying methods amino acids, organic
acids, fatty acids, total polyphenol contents and values of ABTS'radical
scavenging, DPPH radical scavenging, Reducing power, and FRAP were
higher in freeze—dried okra compared to hot-air dried sample while mineral
and flavonoid contents were higher in hot—air dried sample. Therefore it
can be said that drying methods affects nutrient contents and antioxidant
activity of Abelmoschus esculentus and freeze-drying methods results in
less nutrient destruction and higher antioxidant activity compared to

hot-drying methods.

Key words: Abelmoschus esculentus, drying method, nutritional components,
antioxidant activity
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oot Abgd old) &l o IFtE 20199 7Hol| opbstolEEolA
A= FHEGE Goltt, 2 agh= AlE F A4 % = 13k

= 60TolA 4047 5 9F1271(GNO12, Hanil
GNCO, Jangseong, Korea)E o|&3lo] AxsAt). 540 %xE E7)71 vp2 A8
deep freezerd] Yol WEA AL 1 3o 5AAZ7|ANA -70CE sAAZ ?i}'“/}.
Algo] e} 49 A= dx & E37](HR1378, Phillips, Karner, Slovenia)® 100
meshZ vha&te] -70C ZA&WY5are] Baa) A&

rlo

2. NBEFZ

FFEAE 4T 2 WA vlE AE R Fa 2L s Sekade oA
A& 50g¥ 750mLe] 80% ethanols -Q—%U‘r heating mentle(Mtops ms-265,
Seoul, Korea)dl| flaskE ©il WZ71E AAAZ § 4GAZ 327 5 F=30)
N Whatman o] #X(Whatman No.2)& ARg3le] ofmpAl7]a @&

= DL
Al 80% ethanold 750mLE ¥il 3AI7F FoF —%%l}‘:}. ool #A4g& 33
HHE Sk, oF 2.25L9] & ES whatman 974 NO 28 of A1t} of HS 40T
T A AT FHTIE GlE AAT v Y sFeY. 1 5 w4
AxA71aL, Az Abst BAE 98] -70Ce ds Bad T 2 A3
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1. T4 opmt 24

T/ opmAte] EA M o R Zajddd dF 2 $4 dxd A8 0.5g9 3 mLo

6N HCl & AlolA 2713k § 121°CellA 2443t &9F 7h2af) AlZIvh 21§ glass

filter® oMNS oJyslar 3] 473F5%7](EYELA VACUUM NVC-1100, Tokyo, J

apan)® 7retslal =3k H o] sodium phosphate buffer (pH 7.0) 10mLE

AgstHh. &4 ImLE F3FY membrane filter (0.2pm)= Azl o ofn] =4t
A

AEEA71E ol g £l 4 £E Table 13} 2t

Table 1. Operating conditions of amino acid auto—analyzer

Instrument S433-H(SYKAM)

Column Cation separation column(LCA K06/Na)
Column size 4.6 X 150mm

Column temperature 57 ~ 74°C

Flow rate Buffer 0.45md/min, reagent 0.25md/min
Buffer pH range 3.45 ~ 10.85

fluorescence spectrophotometer

Wavelength
(440nm and 570nm)
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15 0.5 g9l 7 20 mL& ¥ ¥, 80T ©]9] water batholl A 443t
2t 2

oAl 7] 30 mLE ALl ©]& Whatman membrane filter(0.45 ym)®

W t}e Prominence HPLC(Shimadzu, Kyoto, Japan)& ©]-&3] #2135}t

&
X 274 Table 29 #t}.

Table 2. Analytical condition of HPLC

Organic acid

Model Prominence HPLC, Shimadzu Co., JAPAN
Column Two Shim-pack SCR-102H(300%8.0 mm)

Guard column Shim-pack Guard Column SCR-102H(50%6.0 mm)
Mobile phase 4 mM p-toluenesulfonic acid

Oven temp. 40T

Flow rate 0.8 mL/min

16 mM Bis-Tris aqueous solution containing

Reaction reagent 4 mM p-toluenesulfonic acid and 100 yM EDTA

Detection Electroconductivity

Inj. Volume 20 wl
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4. AAE 4

ko] Auak 24 B4 Wungaarden® WH(16)o] wal 43100 A&
< chloroform-methanol® 3% % o33t} 1 Fo] 7Zetsla %3
A& ¢F 100 mgs AMHAS 4 mL«] IN-KOH-ethanol &<

ol wj7bA] wdk Al7ich 1 % 5 mLe] 14% BF3-Methanol )
71E £9o] 583F 80Tl A 7FE 3] methylester &}3slal o] 8¢ NaCl
3ml¢} hexane 1 mLE Yol EE0jA 412 Fo Algdde] &A Fi
2] 3 A Hd ¥ NaSO& 9o & AAS ts 05 mLe
o] z§# 8 & GC(gas chromatography)® #4346t B4 ZAL Table 3
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Table 3. Operating conditions of gas chromatography for fatty acids

Instrument model  Shimadzu GC-17A(Shimadzu Co.,Kyoto, Japan)

SP ™-2560 capillary column
(100m length x 0.25mm I.d. x 0.25pm film thickness)

Column

Oven temperature 140°C(10 min) — 4°C/min — 240°C(30min)

Injection temp. 260°C

Detector temp. 260°C

Split ratio 1:80

Detector Flame ionization detector
Injection volume 2
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5. 714 &4

QAo T4 F718 B4 AOAC. 20051l F3ke] Ak AR
0.5 goll 10 mL¢] 20% HNOs;, 3 mL2] 60% HCIO,Z F&te] FHatA Ha w7}
7haskith. avE 0.5 M HNOs= 50 mLE g88k3itt. Z42be] 58 u5894S
et 2 5 FHel 8 mLA Fdtel xF&Nem & F 0.5 M HNOsE
fxo = st FEZdgZetAn} spectrum analyzer(ICP-OES, PerkinElmer,

Massachusetts, USA)®E =43}t B4 AL Table 43 ),

Table 4. Instrument and Analysis conditions

[tem Condition

Instrument [ICP-OES (PerkinElmer, Massachusetts, USA)

Lamp

Ca K Mg Fe Na Mn Cu n
[tem
W. 1 t
have P8 31703 76649 28521 23820 58959 257.61 327.39 206.20
Plasma RF Power 1.4 Kw
Unit Gas Flow Rate 15 L/min

6. & polyphenol aF &4

Yo T Ao 3EZE HESAIZ] B2 10% NasCO; 400p8 H7HsE 3 40837t
Hkx|sbA HgAlo] Hrk 96 well platedl] 20004 €& & UV-spectrophotometer(Bio
-rad, Hercules, CA, USA)E AFg3dlo] &4 %= 760 nmollA SAHEULE T=E548

RS o] 83te] HE AUFAL A EAA FEEe| B Felln GFL HES
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7. & flavonoid &&F =4

% flavonoid &% Davis HS W33k W Chae etal.2] ®H(2002)(5)0l wheh
=
[e)

A3 5719 A1EE 10mg/mL == gtFo] A5 = ARE-3Fith. 1.5ml

Eppendorf tubeoll A]&, standard €< 500409 diethylene glycol 50005
F7Feth. 10 pLe] IN NaOHE ¥ar 37C ai2ukg7lolAd 1A7F Foks
HE-S-A]17]131, 96well plateo] 2002 22 F 2]+ 7](Bio-rad, Hercules, C

EE SA ruting T2 AAE 1iE

A, USA)E AF&-35}0] 420 nm= &%

AFTAE HEAA FE252 F flavonoid THS A=3813iT}
8. ABTS" radical &A%

e Agke] 2,2'-Azinobis-3-ethylbenzothiazoline-6-sulfonic acid(ABTS) radical
27152 Re 59 W (Re.1999.)S WEste] b3t o] #4183 th. TmM ABTS
9} 2.4mM potassium persulfateE 1 : 1& 418 S0 229l oFaoA] 24417 FoF
W ste] grjZde] AdS FEsITh 1 %, Wkgo] 4 ABTS A9 734nm
oA EFHFE ko] 0.7914 1.0£0.02 A=7} H== veS 2 34 sto] o] & th,
84 ABTS" izt €9 900uLe}t 0.125, 0.25, 0.5, lmg/ml ¥=9| A&}
TAAZE ARS 2 43X AR FEES A4 100uLs &35t heating

4 3 7](Bio-rad, Hercules, CA, USA)

& AHEske] 734 nmE S =5 S48 dUZd AATS Al

Collection @ chosun



9. DPPH radical 2A%

oAzt Ax W WE FEHE9 2,2-diphenyl-1-picrylhydrazyl(DPPH)
radical 227152 Blois® ®WH(1958) (Dl wet th&3 o] ZA3 T A=
FZ9 100pl# 0.2mM DPPH 900ul 37+t §, voltexing st} Alg F3H7F o2
ethanol 150ul°ll 0.2mM DPPH 1350ul #7}Fst%t). o] A 858 37T heating bloc
kol 30E7F kA # T} 96 well plateo] 200 pLA® 53} a1 UV-spectrophotomet
erg o]&3%to] 517 nm=2 FHEE 43 dE2T 2 F 1000ppm BHAS Asc

orbic acid& AME-3FTH

10. Reducing power

Reducing Powert  Oyaizu(1986)(13)¢] W gto] vt ol
S48kl oAt A Alwet eas ¥ &% 7b7F 200 pLel
0.2M phosphate buffer(pH 6.6) 200 pLet 1% potassium ferricyanide 200 pLE
H7FsE & voltexing $Fch. L $- 50Col A 20% &<t incubation $+t}. 10% trixhlo
roacetic acid 200 uLE #7}gF % 14,000 rpmellA 5% FoF dAEE 3t
DA S S 300plE B2 1.5ml tubeol] %31 % DW 300ul¢} 0.1% FeCl 40
s F7kE & RTOIA 107 &<t WA A7]aL 700nmel A F35=5 SAsAH

ez
o
rE

FN
>~
il
N ol

11. FRAP(Ferric reducing antioxidant power) =3

FRAP(Ferric reducing antioxidant power) assayi Benzie&Strain(1996)2]
U (3)S Myt vt o] 5435t 300mM sodium acetate buffer(ph 3.
6)(Sigma—-Aldrich, Louis, MO, USA), 10mM 2,4,6-tris(2-pyridyl)—s—triazine
(TPTZ)(Sigma-Aldrich, Louis, MO, USA), 20mM ferric chloride(Sigma—-Aldrich,
Louis, MO, USA)E Z+ZF 10:1:19] H]| &= 4]o] FRAP reagent® AM&3dch. zHzt
Al510 pL, FRAP reagent 200 pL, S5 90 uLE 41ojA 30 &< FiollA
A7l % 593 nmolA FFEE =AYt Iron sulfate hexahydrate®

o
[e}
=52 dHsa AEFTHAS AEAAH FE5E 1mgol E9%+ iron sulfat

o9

R

K
m
N
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e hexahydrate?] uM $Fgo = e AT

12. SAA

il

2l& e
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L
hyA %jﬂ

A 2HSD) & wEhH

ol

Aqog 33 HkE
7)

iHES A8 3+t (mean) ¥}
= Shlth 2 At 1He) o4 A 2 S GraphPad
Prism 5 program (GraphPad Software, Inc., La Jolla, CA, USA)&
NE e B
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A3 AdZEd % nF

dF B 2 Az wE At RS A% ZAde Tableb ¥ 2t
AT B T2 AxF At P B IR g steelglen, 747
64.31%F 64.47%5 2Astlom™ Az Wfel wmel fovlE yERiA @t
w A0 2] AR e 3.53%, 23T 7.86%, =T A
22.02%, =AW 0.91%°103L A% e Tt VAR FFES 8 3.11%,
A 23,

Z3| 7.37%, ZTMA 22.26%, ZAW 1.34%2.2 YElgth £ Ao
% S

e

Table 5. Proximate compositions of Abelmoschus esculentus treated with hot
air dried or freeze dried methods
(Dry Matter Basis, %)

Composition Hot air drying Freeze drying
Moisture 3.53 £ 0.02 3.11 + 0_09*
Crude ash 7.86 £ 0.05 737 + 0_03>X<

Crude protein 22.02 £ 0.68 22.26 £ 0.97
Crude fat 0.91 £ 0.04 134 + 0.05

Carbohydrate 64.31 = 0.86 64.47 + 0.64

All values are expressed as the mean = SD of triplicate determinations.
"p<0.05; Significantly different by Student’s ¢~test between hot air drying and

freeze drying method

_‘l'l_
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Table 6. Contents of free amino acids in hot air dried or freeze dried Abelm

oschus esculentus

(mg/100g)
Amino acid Hot air drying Freeze drying
Essential
Threonine 577.60 £ 6.72 609.29 + 8.27=
Valine 747.65 £ 6.64 779.97 £ 9.96%
Methionine 113.30 £ 5.81 218.57 £ 7.95%
[soleucine 507.87 £ 6.87 583.44 £ 5.96%
Leucine 840.82 = 3.31 888.06 £ 7.28%
Phenylalanine 590.33 = 5.50 621.03 £ 6.60%
Histidine 611.88 = 1.64 407.93 £ 6.87
Lysine 708.14 = 7.05 849.36 = 9.06%
Total EAA1) 4697.58 4957.65
Non-essential
Aspartic acid 2533.79 £ 11.96 2492.00 £ 8.19=
Serine 656.20 = 5.42 717.15 £ 2.57%
Glutamic acid 4876.35 £ 10.99 5577.39 £ 16.24x*
Proline 782.21 £ 6.60 1700.28 + 10.43%
Glycine 578.57 = 7.72 576.08 + 6.68
Alanine 787.39 = 7.54 757.76 £ 2.65%
Tryosine 282.22 £ 3.84 352.15 + 8.44%
Arginine 818.42 = 7.75 1260.38 £ 10.58%
Total AA2) 11315.75 13433.20
EAA/AA(%) 41.51 36.91

UTotal EAA: Total essential amino acids.

PTotal AA: Total amino acids.

IN.D.: Not detected.

All values are expressed as the mean = SD of triplicate determinations.
*p<0.05; Significantly different by Student’s /test between hot air drying and

freeze drying method

_13_
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AT, sAAR oA {74t TS Table7 ¥ 2l 7 7hA] WHoRE Axe
Q A}l /\1 AZE 77142 F 671Kt 671419 1z Wi wE o Fdg=
Citric acid, Malic acid, Succinic acid, Formic acid, Acetic acid,
Tartaric acidoluﬂ dFAx ag #71aF g% 21192.04ppm FAAZTE
Sazte] 714k 2 32120.92ppmoltt. F 7HA] Az W
7bg Zol AEHACH AFHEE 12652.19ppm, TANRE 14257.38ppm o=
ettt ansor dFAxd e #714 $Fe] 2 A2 Citric acid,
Acetic acid, Succinic acid =22 =4 YEMTE =3 524
< A WA= Acetic acid, 7 WA 2 Citric acid, Al ‘?j’ﬂﬂi—‘é Succinic acid
A AEEAT 7 A Az wRidl A 7 A dEbd Malic acids=
Abapikoletae afr o] o] @A = oS R AE ek Rl AlThE
Al '3}E gl /\}&%D}. EE o] YEFHES AFHE 7H 89 At
Ab8-5] 3L SIS T OUEA) Az gRlel w2 e g T AR

X5 Malic acido]

pEs

31_,
ol
o
<

o
]

it

2o oHr o Hdr ©oof fy o«
2
N
o
]o

Al HEE Acetic acidve WEAY 7HEAA T stuoln Az FHAEOER
Zol e AlBhE W7] wiel RAbolgbal: ghrf - Aqte] whel Az W
& 24zt 71tk § Malic

acid7b =83 fF7]2bolgh= S #0d 5+ Ao
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Table 7. Contents of organic acids in hot air dried or freeze dried Abelmosch

us esculentus

(ppm)
Organic acids Hot air drying Freeze drying
Citric acid 5705.17 £ 13.33 6807.78 £ 6.75"
Malic acid 12652.19 + 5.62 14257.38 £ 5.55°
Succinic acid 572.56 £ 2.59 429.94+ 1917
Acetic acid 2262.11 £ 4.55 10625.82 £ 1.41°
Total 21192.04 32120.92

All values are expressed as the mean = SD of triplicate determinations.
*p<0.05, *p<0.001; Significantly different by Student’s #test between hot air

drying and freeze drying method

_15_
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45 % 74 Axel o At At £42 Table8 3 2ot 5+ 7k W
A=A 2%, b ES A
xgel & 1659 AAtol AsHAY. F UHA Ax WY BF E3AN

< Palmitic acide] €& d&x+ 25.78g/100g, 4%+ 30.81g/100g2. = 7H
[e)

g
o

2

J

-
=
3L

O
>~

Al

¢ acid, Heptadecanoic acid, Arachidic acid =22 ¥3}A|W4bo] YElgoH &

AAZ3S 238+ Stearic acid, Behenic acid, Pentadecanoic acid, Heptadecano

ic acid, Lignoceric acid, Myristic acid, Arachidic acid, Heneicosanoic acid =2

2 Yephygth EX AR Oleic acide] draFo] 93 A% 238 5.62g/100g,

FAAZ A= 6.26g/100go. 2 LEFE S cis-11-Eicosenoic acide 27

Zo| A cis-11-Eicosenoic acid= 0.37g/100go.2 HEH A} o224 ddEx 3}
S H

A Ak AS- sAAZRIE @30z vlE =A UERRTE g oobE s A WA
steF T 7 7FA A% WY 25 Linoleic acid7F €% A%+ 36.11g/100g, 244
ZE= Fe

27.98g/100go. 2 714 =4 AZSAeh b e age] T2 Xl
FE3}A A = Palmitic acid, Oleic acid, Linoleic acid® YEFW T},
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Table 8. Contents of free acids in hot air dried or freeze dried Abelmoschus

esculentus

(g/100g total fatty acids)

Free acids

Hot air drying

Freeze drying

Myristic acid (C14:0) N.D. 0.45 £ 0.05"
Pentadecanoic acid (C15:0) 0.90 £ 0.05 1.02 + 0,02*
Palmitic acid (C16:0) 25.78 £ 0.26 30.81 + 0_73*
Heptadecanoic acid (C17:0) 0.70 £ 0.05 0.99 + 0_04>l<
Stearic acid (C18:0) 2.57 = 0.05 501 + 0.10"
Arachidic acid (C20:0) 0.58 + 0.03 0.38 + 0.94"
Heneicosanoic acid (C21:0) N.D. 0.30 £ 0.05"
Behenic acid (C22:0) 0.90 + 0.10 165 + 0.05
Lignoceric acid (C24:0) N.D. 0.83 + 0.03V
Saturated 31.43 41.44
Oleic acid (C18:1n9c¢) 5.62 + 0.14 6.96 + 095
cis—11-Eicosenoic acid (C20:1) N.D. 0.37 + 0.06"
Monounsaturated 5.62 6.63
Linoleic acid (C18:2n6¢) 36.11 + 0.67 9798 + 047
Linolenic aicd (C18:3n3) 20.09 * 0.64 17.94 + 041
cis—11,14,17-Eicosatienoic acid 150 + 0.06 "
.50 £ 0. +
(C20:3n3) 100 010
Arachidonic acid (C20:4n6) N.D. 0.37 + 0.03"
cis—4,7,10,13,16,19-Docosahexaencic acid b
N.D. 2.28 £ 0.06
(C22:6n3)
Polyunsaturated 57.7 49.57
Total 94.75 112.57

UN.D.: Not detected.

All values are expressed as the mean = SD of triplicate determinations.

"p<0.05; Significantly different by Student’s /~test between hot air drying and

freeze drying method
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FEEIER

Az Wy & o Fgte] Fr1d 52 Table99} ot d5dx 2489 &
F714-& 3846.71mg/100ge™ sAAZ o3 o gete] F Fr)d g
3799.00mg/100go. 2 8F9] F7|de] HAEHAUY 8F T K9 3Fe] dFdxe=
2650.43mg/100g, A%+ 2636.98mg/100gle. 2 74 =A AZH AT}
aggoRsE d3dx oage #rd 8-S Ca, Mg, Zn, Mn, Fe 0%

%=

o Fzte] HF714 seEe Ca, Mg, Mn, Zn, Fe <2o=2 %A

=

AEHAAT Fr1de A oY A Vs 2d B A deHola HES
TE AH T ddaolth@). K& dgAE a2 AE el A Nadh A
Aol F=EHE, FHolg, A7) BF Tl dAdte] Fad YA A48
gobar Bl E9lvh(12). ol whet TE FA A AFerAe eagt
o[ g2 4 A& vEhin
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Table 9. Contents of minerals in hot air dried or freeze dried Abelmosch

us esculentus

(mg/100g)
Minerals Hot air drying Freeze drying
Ca 743.31 + 277 71393 + 352
K 2650.43 £ 5.06 92636.98 + 6‘07>k
Mg 434.89 £ 8.57  428.69 *+ 3.24
Fe 5.29 £ 0.26 6.23 + 0_25>k
Mn 5.88 = 0.34 6.46 £ 0.41
Cu 0.28 £ 0.03 0.25 £ 0.05
/n 6.63 £ 0.14 6.45 £ 0.39
Total 3846.71 3799.00

All values are expressed as the mean = SD of triplicate determinations.
*p<0.05; Significantly different by Student’s /test between hot air drying and

freeze drying method
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6. ¥ polyphenol ® ¥ flavonoid &%

dF 9 TAAE WY & QELE}PJ % polyphenol¥} % flavonoid 3
TablelOf’Jr 2o dEAx3 2389 Z polyphenol %2 30.11mg/go]™
% flavonoid ‘?J%kfi 33.13mg/golth. T3k FAHAFS 2 A8kl F flavonoid ¢
2 91.75mg/gel™ F flavonoid g2 100.52mg/g °olth. dF A= 2 agtRy

FANZE oA Ao Z A YERTE polyphenol F3HAdel o

AAE 2B 2a Aro] ARojug Txaly wonbou) £ dlo] yal o]
Arg gk Aol gk =gk 98 moll e falAAE Fad EAE uAdTE 3
s @37 9l wskE ‘%*Xlﬁ} =k (17) ®=3 %“é Abae] wEH O 4
= AxE A Gd a4aE cheFst A

= 3747} UE Aow dHA JrH19).

K.T. Kyung et al.(2019)(11)9] Aol w2 o Tgte} @& o3} 2] &2 &3}
o g d # <, T i Oﬂ‘:&% FEE9 &% ZF polyphenol?} F flavonoi
d S SA462 23, 53t 29 F polyphenol 3%
sk 34.51 mg/gelal 53} vl dol A= % polyphenol 39.40 mg/go]™
% flavonoid &% 4.48 mg/gS T3k Ao 2 UEN 1L £219] F polyphenold]

P2 23.56mg/gl = YESIL F flavonoid %2 3.65 mg/gl = 3IFES 3
2 BAEAY.(Kyung.2019). o] 24 % flavonoid &&o] 71 B2 &
FEES 53 A AS AT 5 U ol A Aol wet w247
ske] Slwt}t kst mart v e & AATH
| &A= flavonoid 7 = AES o= dAkst 4= oF 4000719]
3

POl HYEAIT AEAY P £

2 72.62 mg/g, & flavonoi
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Table 10. Total polyphenol and total flavonoid contents of hot air dried

or freeze dried Abelmoschus esculentus

Hot air drying Freeze drying
Total polyphenol (mg TAE/2)  24.95 + 0.47 30.11 + 0.15
Total flavonoid (mg RE/g) 100.52 + 3.15 3313 + 0.17

All values are expressed as the mean = SD of triplicate determinations.
"p<0.05; Significantly different by Student’s #test between hot air drying and

freeze drying method
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7. ABTS" radical &A%

9% 2 FAAx 93 o Fgte] ABTS radical 27152 Figure 1 ¥ #th
ABTS" 20z 275 potassium persulfates Ao A 24 A1 7F WHEA| A A F
ABTS 2] gttjzto] gitste E4ol o) sl o] wisty= RS o] &3}
=439 HHong.2019). .38 =A% ABTS' radical £271%2 0.125 mg/m
L 5% 6.45%, 0.25 mg/mL §%=14 13.48%, 0.5 mg/mLE =14 25.63%, 1
mg/mL §=oA 48.36%% eI A ABTS radical 2452 0.125
mg/mL FENAE 11.15%, 0.25 mg/mlL &=l A 20.24%, 0.5 mg/mlL &=l A
37.37%, 1 mg/mL s%olA 68.39%=% velwtth 50%9] radical 2759 kel
ICsos 3 A3, dFEAx 93 o=z ABTS'Y IC50S 1.03 mg/mL=
Uelgton FAAz 93 92 ABTS 9] ICs02> 0.71 mg/mLZ e 2
Ade Ayr o=t ABTS radical 27%e d¥EAzxRY SAAZRA
fro)H oz =7 Yebh

Figure 1. ABTS" radical-scavenging activity of hot air dried or freeze dri

ed Abelmoschus esculentus

100

=
=
=
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S
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=
= b=
k= 20 =
— T C
= = N "I |
2,1 mm ||
0125 025 0.5 1 0.125 0.25 0.5 1
AE (mg/mL)
Hot air drying Freeze drying

Data are the mean * SD of triplicate experiments. Means with the different le
tters (a—f) within the same row are significantly different at p<0.05 by Dunca

n’s multiple range test.
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8. DPPH radical

Az v

-

ol wE

oA 2.91%, 0.5 mg/mL%
50% &HZ A%

ol A

71—7_}

1.31%,

7)
1C5o%

b

Mo oox T XY
2o
o

2 gt =2
o

a7t v 9
e DPP

U u )
rlr

ki
i
IF-HU

al

ELF/}Q DPPH radical
e =

AT

¢ 3zke] DPPH &dZ &A%
9t ¢ Fete] DPPH &y AA%

¢l ICs= T3
Adzo 93k 2 Fgk= 0.125 mg/mL, 0.25 mg/mL, 0.5 mg/mL, 1 mg/mL
5.26%,
T3 23 DPPHY ICs0&
gk Abst 33
Wl o] 7)ol Ak A Heo] oF B w3t T2 dlo] "rh(8) 177

I EST AN S

< Figure 29} &t d&xd=x9
2 0.125 mg/mL-&s=4 1.45%, 0.25 mg/mL
Fro A= 12.28%% YEFSEIL
A¥, DPPHO| IC502 4.14 mg/mL& YERRLTH

5.47%, 1 mg/mL

11.83%, 22.70%= YEIStew 50% =dZ
2.15mg/mL YEYT. AN AE

SOl dEhgAl FHan, olz s H5riE

AL Waa 7% = A gy B2
;Lowt IS 38 88 2AE A
g8 P ko

DPPH # 7}

& 7HAaL 3k

6%, 90.16%= YEY =gk} vl Al Zpo]lE RQITE HESE Shin et al. (2016)«]

Aol oJstH
B 1L 3}e] DPPH radical &7
4+0.74%, 64.13+1.06%,

FES TR
7%= YEFSTHShin. 2016).
=
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Figure 2. DPPH+ radical-scavenging activity of hot air dried or freeze d

ried Abelmoschus esculentus
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Data are the mean £ SD of triplicate experiments. Means with the different le
tters (a—f) within the same row are significantly different at p<0.05 by Dunca

n’s multiple range test.
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9. Reducing power

)

e wE 938 reducing power A ZAI+= Figure 3¢ Zt}.
FAze oF 2d8E ol 4s 700 nmelM FAF UL 0.125 mg/mL
oA 10, 0.25 mg/mLE=elA 13.3, 0.5 mg/mL F=ol4 18.9, 1mg/mL
T A= 30.030.2 et e 2AAZ oF o Tute] =4 3IHe 0.1
5 mg/mLE%EedA4 10.4, 0.25 mg/mL¥ %4 13.83, 0.5 mg/mL X4 20.3
, 1lmg/ml EEo|AE 324302 Uewgrh IYHEL A 87} Fe3+o F42E
Fojste] HFuLS AASAF O ZH Fe2+ = 3AEE= AS o] 83 WhHoz Uy
o]-&¥th(Lee.2018). & A9 A= Az Wyl & %%%’4% 0.5 mg/mL, 1m
g/mL &=l A %«V‘*% 7t As YERdT

ol ol g

w DN

Figure 3. Reducing power of hot air dried or freeze dried Abelmoschus e

sculentus
04 -
0.3 +
]
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2 o024+
(=]
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3]
o
) J I I I I
0
0.125 i 0.125 :
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Hot air drying Freeze drying

Data are the mean * SD of triplicate experiments. Means with the different le
tters (a—f) within the same row are significantly different at p<0.05 by Dunca

n’s multiple range test.
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10. FRAP &4

FRAPS ol 29| st e Mahs ol §3te] Fae & SA3te o e
Zolal vtz Wi e Q. Aeke] FRAP €42 Tabled #th €3z
o3k 2 Aek 1.0mg/mL skl FRAP 4S5 543 23 0.12 pM, F21x
4@ o Aehs 0.17uMo 2 FAAz % FRAP 240 fonsi o ¥ 3s
% 5 Agln

Table 11. Ferric reducing antioxidant power of ho tair dried and freeze dri
ed Abelmoschus esculentus
(FeS0,.7H30 eq uM)

Ferric reducing antioxidant power

Hot air drying 0.12 £ 0.01°

freeze drying 0.17 £ 0.01

All values are expressed as the mean = SD of triplicate determinations.

"p<0.05; Significantly different by Student’s ¢~test between SM 80%EtOH and
SM H.0
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A4y 8o H EE

BoATE 0FeE AFEA%S) FANEE BF A% Yol te JEA 4

LU T4 -1

2 gakst Aol diE] vluE 9ls] Iyt 4, DPPHOF ABTS' radical 274 %,

4
iz

reducing power ‘3% FRAP #4& 0]&3 free radical 2752 5435 o
kst 249 s S48t oAt dF B sAAx OE dRkdE 4
Az, F M Az ge] dNkAE T v5sE S MY =A AAEn dx
GBatEn 23 9% Az oddtelA o]l EA dEhwga e,
A FAURZAA FEo] wA dEiwom Al e FAXY
Qg fFojHoz Erh Ax WHd wE oFge] FA4 ofw| ke
dFdxe sA0x BT HIF opnxt F Cystines AlQste] 8%
ot il 8Fo] HEHY BT A 16F9 ofviite] AZHAT A
ofr =2t Hx Wl #ARlel Leucineo]l 7HF A yEwoew HIE
o :=4ke] - Glutamic acide] 7P #7 Webwkal eeke] d4 ofn| w4kt
H] LR ol it & S B FAAZ QAo o A UEhgt F oA Az

2!
WH 25 Citric acid, Malic acid, Succinic acid, Formic acid, Acetic acid, Tarta
ric acid E79 F 67FA9] f7]xte]l AEHATE F X WY E5F Malic acidel
S AYa e d3dx8 o= 7714t $=Fe] Citric acid, A
cetic acid, Succinic acid ToZ =A YEelgow FAAZ
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