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ABSTRACT

This study evaluated and compared the nutritional components and antioxidant
activities of Abelmoschus esculentus (L.) Moench (AM) extracts processed using hot air
and freeze-drying methods. The results showed that hot air and freeze-dried AM extracts
were mainly composed of carbohydrates and crude protein. Both hot air and freeze-dried
AM had a high content of saturated fatty acids (palmitic acid). Also, both these extracts
had a high content of unsaturated fatty acids (oleic acid and linoleic acid). The ratio
of essential amino acids (EAA)/amino acids (AA) was higher in the hot air dried AM
extract compared to the freeze-dried AM extract. Both the drying methods resulted in
high content of potassium (K), followed by calcium (Ca) and magnesium (Mg) in decreasing
order. Freeze-dried AM extract showed higher total polyphenol content compared to
hot air dried AM extract. Total flavonoid content was significantly higher in hot-air
dried AM extract compared to freeze-dried AM extract. The ICso value for 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical scavenging activity with hot-air dried and freeze-dried
AM extract was found to be 0.78 and 0.69 mg/mL, respectively. The ICsy value for
2,2"-azinobis-(3-ethylbenzothiazoline-6-sulfonate) (ABTS) and the reducing power of
freeze-dried AM extract were lower than that of hot-air dried AM extract. Ferric reducing

antioxidant power (FRAP) was significantly higher in the freeze-dried AM extract than
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in the hot air dried AM extract. According to our results, it appears that AM extracts
possess higher nutritional and antioxidant activities.

Key words: Abelmoschus esculentus (L.) Moench, drying method, nutritional
components, antioxidant activity
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Q3N Abelmoschus esculentus (L.) Moench)
= BYAAE o3t of& I Malvaceae) A&
B YA ofzeztE 4EA glom ofdd] 7]
FollA 2 Apgh}, o7} &7kt mofo] vt
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Aol Zdo] Qlal Zho] QUet. T3 eI K&
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750 mLe] 80% ethanol& #7Fslgitt. o|%
heating mentle(Mtops ms-265, Seoul, Korea)
of flaskE Wi FZ7E QA & 4TA ] 4
A 3AIZE 5 33] RhESto] &5 9F 2.25
L9 £&ES A (Whatman No.2)Z o|-8&5
o] oTA7|IL NG 40T & AollA FHLF
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SoI3ltE 11 % 559 378 241% sI%le
o, A&o] Akt RS 3 70T d5 H¥
gt & 2 Adof ARgsioitt

Az e g8t FEE9 IdVHdES
A.O.A.C(Association of Official Analytical
Chemists)H(2005)°] wet Algstoict. 2382
550C 33k, 2AH2 Soxhletd, FEd2
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& Foto] ARSI B4 WL 100914
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Al &A FaL A5 2EIsiA F't | 7
Na;SOsE gl &< AA% = 0.5 mLE
2o 3t F Gas Chromatography(GC-
10A, Shimadzu, Kyoto, Japan)Z EA45}ct.

= =
IF U 52 AR 038 &5 0.5 g0l B
420 mLS ¥ ¥, 80C 0]’%}94 water bathof|A]
4AIZE Bt 7HEAA &3 89S Whatman

membrane filter paper(l pm)E ©]-&3sf o1}t
AlZ]1A 30 mLE A-8stltt. o]& Whatman
membrane filter(0.45 pm)= ZAzd T
Prominence HPLC(LC-10AVD, Shimadzu,

Kyoto, Japan)& o183} £4stoir.

6. 74 Of[=tt 24

S FolA &7|5F 3 121 T4 24A17F S<t 7}
SEIAFH. 1 F glass filter? o]HLS o)}

314318557 1(EYELA  VACUUM NVC-
1100, Tokyo, Japan)Z ZYsI 53t Fo
sodium phosphate buffer(pH 7.0) 10 mL&
AEstdtt. 84 1 mLE 5t membrane
filter(0.2 pm)Z AWl Fof o] At AHEE4
715 ol-&sl EAlskel.
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ZE9 55 1.0 mg/mL
FEZ ot ARESIYTE 1.5 mL FEO| AR
200 119} Folin reagent 200 plS 92 & 4]
20]4 327t BESAIX] T2 10% NaxCOs 400
pl& 7K 3 4087 W5k o] Hr
71 ¥ UV-spectrophotometer(Bio-rad, Hercules,
CA, USAYE AMgsto] 335 S4sHH. &
FEEE ©dikE oot #E ATFAS 4

=
A 2289 & BUlus US AEIAA,

9. & E2ELO0|E B

EtEo|E g2 Davis Ha MFT
¥ Chae et al.9] ¥#(2002)°) w2} Stk
AEE 1.0 mg/mL L& 23o] ARESIYch
1.5 mL FEA| A=, 2429 standard -89 500
pLo] diethylene glycol 500 L& A7}5Fith.
10 L9 IN NaOHE %1l 37C iL-28ES7]0fA
1AIZE B9t BHEAIY] &, AR A17-87](Bio-rad,
Hercules, CA, USA)E AR&3lo] &4&E =4
319tk Ruting EEEAZ A3 E& A
A& HEAA #2552 £ flavonoid T 4F

F5190ck
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10. DPPH 2iCjz AH &y

23z Ax o] tE F5E9] 2,2-diphenyl-
1-picrylhydrazyl(DPPH) radical &7 Blois
o] B4(1958)ll whet thZat 2ol S5t Al

= 329 100 £L7 0.2 mM DPPH 900 pL H7}
3t & 5315t & 37C heating blockoll 3087t vt

(o]

SAFAHE I F UV-spectrophotometerE ©]-&
5lo] B E HAM5MT fIRZoZE 1000
ppm =2 343 butylated hydroxyanisole
(BHA)2} ascorbic acidE ARE5IITH

11. ABTS+ 2t0|Z A5 £H

g% 4 524 AXSE e3= FE589 2,2-
Azinobis-3-ethylbenzothiazoline-6-sulfonic
acid(ABTS) radical 27452 Re 59 #HHRe
et al. 1999} WFsto] thaat Zo] £A45H
7 mM ABTS%} 2.4 mM potassium persulfate
£ 1118 42 3o AhollA] 24417 B 7
sto] Szl Bd=e Fesi. 1 F, W3]
B ABTS A9k 734 nmollA 8% 3ol 0.7
Be7t HEg He-EE 3]45to] o]85tgirt. 3
A3k ABTS' 2tHlZ &9 900 pLot ¥ 9 52
Az 38t F£E(0.125, 0.25, 0.5, 1.0
mg/mL)E& ZZF 100 pL E3Sko] heating
block 37CeollA 3081t ¥HAIX1 & A2
7|(Bio-rad, Hercules, CA, USA)E A3l =

ool erjg 24%-S AL

12. Ferric reducing antioxidant power(FRAP)
20

FRAP assay= Benzie & Strain(1996)9] 4
He HPgste] o33 2ol 753t 300 mM
sodium acetate buffer(pH 3.6)(Sigma-Aldrich,
Louis, MO, USA), 10 mM 2,4,6-tris(2-
pyridyl)-s-triazine(TPTZ)(Sigma-Aldrich,
Louis, MO, USA), 20 mM ferric chloride
(Sigma-Aldrich, Louis, MO, USAE ZZ+
10:1:19] H]&Z 4o] FRAP reagent® AME-5}3
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o} ZFZF A|& 10 pL, FRAP reagent 200 plL, &
90 pLE Alo1A 308 5F FaofA] HHGA|
2% 593 nmolA F8=E 745 Iron
sulfate hexahydrate® TS24 2 Xt &
AETAAE A8A1A F2E 1.0 mgoll S0
iron sulfate hexahydrate®] uM =02 1}
B i

A @N

13. Reducing power &8

Reducing Powers Ovyaizu(1986)2] W<
HPsto] tZ3} Zo] SA5IHH. 4F H 542
7Azx3E @38 55 200 ¢L, 0.2M phosphate
buffer(pH 6.6) 200 L2} 1% potassium
ferricyanide 200 xLE 7[5t ¥ voltexing St
ot 11 % 50CA 20% &<t incubation 5F91
t}. 10% trixhloroacetic acid 200 L& 7t
5 14,000 rpmolA 582 & YAHEY sielth

AR A5 300 pLE 1.5 mL 7FEO &

)

7l & S5 300 L2} 0.1% FeCl 40 pLE A7}t
o T A4 108 &<t HAAZ1AL 700 nmeol
Al FBEE S
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nE AYS E9ZFoR 335 vES AJYorY]
tt. &4 A3 P (mean)? EEFHXHSD)Z

A=
U= E sioict. zF AT 7H9] 194 AA
9 =182 GraphPad Prism 6 program(GraphPad
Software, Inc., La Jolla, CA, USA)S A&
o Zb AR 7He] BAA 72442 p0.05 =
ol A Student #-testE ©]-&5}0] {oJAS FAIGH
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Table 1. Proximate compositions of Abelmoschus
esculentus (L.) Moench extract by
different drying methods

(Dry Matter Basis, %)

Hot air drying

Composition Freeze— drying

Moisture 3.53 = 0.02 3.11 £+ 0.09°
Crude ash 7.86 = 0.05 7.37 + 0.03
Crude protein 2202 + 0.68 2226 = 0.97
Crude fat 091 = 0.04 1.34 + 0.05
Carbohydrate 64.31 + 0.86 6447 = 0.64
All values are expressed as the mean = SD of

triplicate determinations.
"p<0.05; Significant differences by Student #test
between hot air drying and freeze—drying methods.

2

4% 9 52 A% o3z 2229 A4t
29} Z}. ZOAARY] B BF

A 54 AX3 7 F5E HFOIA palmitic

acid o] Zk2F 25.78 g/100 g, 30.81 g/100 g

o7 7Fg B YeRdth EEAXet oT8 S5

< stearic acid, behenic acid, pentadecanoic
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Table 2. Content of free fatty acids of Abe/moschus

drying methods

esculentus (L.) Moench extract by different

(g/100g total fatty acids)

Free fatty acids

Hot air drying

Freeze—drying

Myristic acid (C14:0) N.D.V 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"
Stearic acid (C18:0) 2.57 £ 0.05 5.01 £ 0.10
Arachidic acid (C20:0) 0.58 + 0.03 0.38 + 0.24°
Heneicosanoic acid (C21:0) N.D." 0.30 £ 0.05
Behenic acid (C22:0) 0.90 = 0.10 1.65 £ 0.05"
Lignoceric acid (C24:0) N.D." 0.83 = 0.03
Saturated 31.43 41.44

Oleic acid (C18:1n9¢) 5.62 = 0.14 6.26 + 0.25
cis—11-Ficosenoic acid (C20:1) N.D.V 0.37 = 0.06
Monounsaturated 5.62 6.63

Linoleic acid (C18:2n6¢) 36.11 + 0.67 2798 + 0.47
Linolenic aicd (C18:3n3) 20.09 = 0.64 17.94 + 0.41
cis—11,14,17-Ficosatienoic acid (C20:3n3) 1.50 + 0.06 1.00 £ 0.10
Arachidonic acid (C20:4n6) N.D." 0.37 £ 0.03
cis—4,7,10,13,16,19-Docosahexaenoic acid (C22:6n3) N.D.V 2.28 + 0.06
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; Significant differences by Student r—test between hot air drying and freeze—drying methods.

acid, heptadecanoic acid, arachidic acid ¢
S8 TSP Fpo] =4 vEhteH, 5244

23t e38 FEEL stearic acid, behenic
acid, pentadecanoic acid, heptadecanoic acid,
lignoceric acid, myristic acid, arachidic acid,
heneicosanoic acid €22 =4 Yelgth &Y
E XA SFS oleic acid7t €A% 23
gt 3EEA 5.62 g/100 g, 5AAZX 23z}
FEE004 6.26 g/100 g= YERAAL. E3H o
7HE SRSl 742 linoleic acid &Fo] &
X o497 F2E2 36.11 ¢/100 g, 52
A3 o338 FEE2 27.98 g/100 g2 2 A=

Soick. 919 FUE FFlo] & W FAYA T
o FAART 08t 2EBo| BFAXT £

O+ O

Je} 2220 H5) B4 Uerde Selsi

3.
9% % 57 Az
%

O
Aed 7R 3

3 9meh 2529 974
Table 33 2t} & 7] Az 9o o
% ol F2E 9
FEEY f7AF FFE2E citric acid, malic
acid, succinic acid, acetic acide|® EFAxX
gt egz 3289 F FUIAE AF2 21,192.04
ppm, 5AA%S o3 FE2EY F fUIA T
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Table 3. Content of organic acids of Abelmoschus
esculentus (L.) Moench extract by
different drying methods

Table 4. Content of free amino acids of Abelmoschus
esculentus (L) Moench extract by
different drying methods

(ppm) (mg/100g)
Organic acids Hot air drying Freeze—drying Amino acid  Hot air drying Freeze—drying
Citric acid ~ 5,705.17 + 13.33 6,807.78 + 6.75° Essential
Malic acid ~ 12,652.19 + 5.62 14,257.38 + 5.55° Threonine 57760 + 672 609.29 + 827
Succinic acid 57256 + 259  429.94 + 1917 Valine 74765 £ 6.64 77997 + 9.96°
Acetic acid  2,262.11 + 4.55 10,625.82 = 1.41°7 Methionine 113.30 + 581 21857 + 795
Total 21,192.04 32,120.92 Isoleucine 507.87 + 6.87 58344 + 596
All values are expressed as the mean * SD of triplicate Leucine 840.82 = 331 888.06 = 7.28
determinations. Phenylalanine ~ 590.33 + 550 621.03 + 6.60°
p<0.05, 'p<0.001; Significantly differences by Student Histidine 611.88 + 164 40793 + 687"
t-test between hot air drying and freeze—drying methods. Lysine 20814 + 705 84936 + 906"
SFO 32.120.92 ppmOE Ul 9% U = Total EAA‘” 4,697.58 4,957.65
Non-essential
2 A2 o3 S5 BFOIA malic acid & Aspartic acid 2,533.79 + 11.96 2,492.00 + 8.19°
o] 71 Wo| A=E o IEAXS 238 Serine 656.20 + 542 71715 + 257
2220 12,652.19 ppm, SAAZX 037 = Glutamic acid 4,876.35 = 10.99 5,577.39 + 16.24""
. Proline 78221 + 6.60 1,700.28 + 10.43"
&2 1425738 ppm o2 HERI. Glycine 57857 + 172 57608 + 6.68
Alanine 78739 + 754 75776 + 2.65
4. 74 Ofoj=t 24 Tryosine 28222 + 384 35215 + 844
9% 9 =7 AzRs QJF 2&Eo] LA of Arginine 818.42 + 7.751,260.38 + 10.58"
11 AF BFES. Table 49} Z-om ZHzho] 71z W Total AA? 11,315.75 13,433.20
EAA/AA(%) 41.51 36.91
Hol| wet ¥ 16&(Z 5ot ie4t 85 9 B[

mﬂ, -l>

ot]iAt 8F)9] ofricAto] HEHALE AE
T, FEAAZRSE e 38t £EE9] "o 1Ake]
Z g2 4,957.65 mg/100 go]_]_ A3 AX3H

Q3% 2EEe] DpolieAt F UFE 4,697.58
mg/100 gO= YEPth E& 745‘6& Q38 2%

E9] "o Ake Jeucine(840.82 mg/100 g),
valine, lysine, histidine €22 &4 Uehg
1, 5871x 3% FEE2 leucine(888.00
mg/100 g), lysine, valine, phenylalanine 2%
2 S UEhlth E3L H];_—r ofr] AR
FdFAx eIz FEEY F = 11,315.75
mg/100 gelleH EaAx gaa} ZzHo] 2
FFE 13,433.20 mg/100 go|tt. F AxX 7

DTotal EAA: Total essential amino acids.

PTotal AA: Total amino acids.

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

"p<0.05, “*p<0.001; Significantly different by Student
t-test between hot air drying and freeze—drying method

¥ H5 glutamic acid?] 3ol 7P =A YEr
Yo, I 9309 =F aspartic acid®} arginine
+£08 =2 FFo=E ey

5 7|x| _E_kl

Az o) 4E o4t 589 714 3
£ Table 5%} Ztt. % 7%1—94 —‘?7];‘%0] AEE A
9_13% 7]70 %l—a,__
zo] ot 03

l"N _||:|
T

mg/100 golﬂﬂ 2
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2t 2259 F 714 R 3,799.00 mg/100 g
o2 yepyitt K9 3¢

2 2,650.43 mg/100 g,
< 2,636.98 mg/100 g2 & 7Y =7 HEE
ot OtZo® 4z egs FEES Ca,
Mg, Zn, Mn, Fe ©0&, SAA% Q9 &5
o] 2714 dF2 Ca, Mg, Mn, Zn, Fe £2
A AEEA 7182 AW o2 A 7159
24 9 {Ae Aol AEE B3 A3V
%93t dg4olthQuarles 2008). K& IYA
ot &3 9 A ZHol A Nadt T A K] =8
Y, 5 olg, 4 971 ¥ 5ol THs F
stk 21 E it Morris
et al. 2006). WekA eIt £71d F

2% BeHe 282

2 4z

=l
09| o] & X7} UYL Aog AmEch
6. & 22z ¥ £ Z2ARL0|S BY
9% 9 52 42T 0% 2542 § B

[e]
= F %E}E&_OE SRS Table 63 2t
5 eTs 2559 F Evls A2
mg TAE/go|H ¥ ZefElolE ek
Table 5. Content of minerals of Abelmoschus

esculentus (L.) Moench extract by
different drying methods

(mg/100g)

Minerals ~ Hot air drying Freeze—drying

Ca 74331 + 2.77 713.93 + 3.52°
K 2,650.43 + 5.06 2,636.98 + 6.07"
Mg 434.89 + 8.57 428.69 + 3.24°
Fe 529 + 0.26 6.23 + 0.25
Mn 588 + 0.34 6.46 + 0.41"
Cu 0.28 + 0.03 0.25 + 0.05
Zn 6.63 + 0.14 6.45 + 0.39"
Total 3,846.71 3,799.00

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

"p<0.05; Significant differences by Student #test
between hot air drying and freeze—drying methods.

100.52 mg RE/gelt. &3 2023 24
FE29 F E0ve 492 30.11 mg TAE/g
ojm F ZeHEolE ¥F 33.13 mg RE/gol
o} EulsE G4l s AdE AlE9] &nt
T M40 HJROoE, REAE Fauoly &)
Lz o] Aget AlFo] Wt wAE AHgoRE=
AU S| oA Fofitt EEE wAlsT= A
3t 237} qlo] k3kE WA a7t dvkarl &
A AtHLee et al. 1994). AEA] EA5l= &
Hioltfe ekl AGS He= i EF2
EAQl bl E2da It - FA - FHbelHA
59] 3= YePHtKRice-Fvans & Miller 1996).

Kyung et al.2019)9] o] m=2d 7=}
o -2 ofex} A8l H3lo] o, v d, A
£ ARESto] ol &0 e § EFHls
2t o] & ol SR A, 53} 99
o= 32 72.62 mg TAE/g, & SR
Lol= 72 34.51 mg QFA/go]|al =3} i
A= T EHlE2 39.40 mg TAE/golH
Z EdtH o]t IS 4.48 mg QFA/e2 SHF
s 7/i 2 UETh B3 SR F EYEEY
g2 23.56 mg TAE/g, & SetHolt g

ol

(

o

4~

K

m}m ([

Table 6. Total polyphenol and total flavonoid
content of Abelmoschus esculentus
(L.) Moench extract by different drying
methods

Hot air drying Freeze—drying

Total polyphenol
(mg TAEY/g)
Total flavonoid
(mg RE?/g)

VTAE: Tannic acid equivalent.

2495 + 0.47 30.11 + 0.15

100.52 + 3.15 33.13 = 017"

YRE: Rutin equivalent.

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

"p<0.05, ""p<0.001; Significant differences by Student
t-test between hot air drying and freeze—drying
methods.
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7. DPPH 2iCjZt A7s

Az el w2 @78t 5589] DPPH 2oz
275 Table 77 Ztt. EFAx0 o3t o3
&89 DPPH gtz &7 0.125 mg/mL
BEoA 4.66%, 0.25 mg/mLolA 15.68%, 0.5
mg/mL FE4 42.37%, 1 mg/mL SENAE=
58.90%= WPl 50% e 2745 1Cso &k

2 0.78 mg/mLZ UERiTt 3t FAAZ0| ot

Table 7. DPPH radical-scavenging activity of
Abelmoschus esculentus (L.) Moench
extract by different drying methods

Concentration chlzje;aiical 1Cso?
(mg/mL) activityg ((;E) (mg/mL)
0.125 466 + 1.27°
Hot air 0.250 15.68 + 0.73"
drying” 0500 4237 + 073 O
1.000 5890 + 3.20°
0.125 1525 + 1.94
Freeze 0.250  27.03 + 2.50°
drying? 0500 5508 + 294 %
1.000 65.38 + 0.32f
BHA? 1.000 87.06
Positive
Z;Ziic 1000 90.16
acid)

YHot air drying, 80% ethanol extract of Abelmoschus
esculentus (L.) Moench.

YFreeze—drying, 80% ethanol extract of Abelmoschus
esculentus (L.) Moench.

YBHA: Butylated hydroxyanisole.

MCs: Half maximal inhibitory concentration.

All values are expressed as the mean £ SD of triplicate

determinations (n=3).

Means with the different letters (a—g) within the

same row are significantly different at p<0.05 by

Duncan’s multiple range test.
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= =

oz

Matehy HlW 239

Hr

238 FEEL 0.125 mg/mL, 0.25 mg/ml,
0.5 mg/mL, 1 mg/mL s=olA ZZ 15.25%,
27.03%, 55.08%, 65.38%= YEFFO™ ICsp 4
0.69 mg/mL=E U B/dAtas o|A] A4
= 9t 4k}t 2 SollA UeEuA v w3
A E 3} 59| glo] HrKHong et al.
2019). Kyung et al.(2019)9] l+to] w2 =3}
3% FAH1 mg/mL)elA DPPH 2tz £750]
717 92.69%2F 86.04%2] &8-S Urepdtia ot
o & A9} tha ApolE YERARITE & “’%‘1 |
1}, @38 £&E9] DPPH radical &A%
FTAXEY SAAXT 38 FEEA E‘:}
AIHRl AR ey

8. ABTS" 2| A7s
g 9 =7 AXSE o3z =&E9 ABTS'
2 227152 Table 87 2t} ABTS' 2itjzd 4
52 potassium persulfate® G404 24A|7F
HHSA1A AFdE ABTS' 2] gtjzo] 4iksty
o] ofsf g o] ¥glE = AS ]85
01 275t HHong 2019). E3xst 3¢ &
Z=2| ABTS' 2 £7162 0.125 mg/mL &%=
oA 6.45%, 0.25 mg/mL s=olAl 13.85%, 0.5
mg/mL SEONA 29.18%, 1 mg/mL BEo)A
58.25%% UEFEIL, 547129 ABTS 2oz &
A% 0.125 mg/mL HEAAE 11.15%, 0.25
mg/ mL SEoA 20.24%, 0.5 mg/mL =%9
A 37.37%, 1 mg/mL SEoNA 68.39%& e}
St 1Cso @2 G341 Y s24%% ea8 &
ZE94 22} 0.85 mg/mLe} 0.71 mg/mLE
i} G37%S 0T FEERT SAART 2
gt FZE0A ABTS gjz &7 50] 55
Hojo}
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Table 8. ABTS" radical-scavenging activity of
Abelmoschus esculentus (L.) Moench
extract by different drying methods

ABTS" radical

Concentration scavenging Cso”
(mg/mb) ivity (@) /M
0.125 6.45 + 0.63°
Hot air 0.250 13.85 + 0.92°
o , 085
drying 0.500 29.18 + 2.42
1.000 58.25 + 4.58
0.125 11.15 + 0.60°
- 0.250 20.24 + 1.14°
Freeze—drying 0.71
0.500 37.37 + 0.63¢
1.000 68.39 + (.18

YHot air drying, 80% ethanol extract of Abelmoschus
esculentus (L.) Moench.

YFreeze—drying, 80% ethanol extract of Abelmoschus
esculentus (L.) Moench.

ICso: Half maximal inhibitory concentration.

All values are expressed as the mean + SD of triplicate

determinations (n=3).

Means with the different letters (a—g) within the

same row are significantly different at p<0.05 by

Duncan’s multiple range test.

9. Reducing power £
A% "hHo] 2 I8} 2289 reducing
power =7 ZY= Table 99} 2t} TUF2 A
7} PO A5 %'-015}01 Sz QPsAA

o= Fe' 2 BlEle 2 o183 R 9e]
olgFthLee 2018). FFAZ] et Tt &
£ ol8sto] 34d U= 0.125, 0.25, 0.5,

1 mg/mL =014 22} 0.11, 0.22. 0.39, 0.479]
s Uehith B3t 5EAXS 038 FEE
ol 0.125, 0.25, 0.5, 1 mg/mL s=ollA 2zt
0.13, 0.27, 0.42, 0.56°] FFE=E e

10. FRAP 24
FRAPE Ho|2o] Aks} Abe| s} o]gs}o]
Falslele 24al wHo g de) 2o|x 9t}

Table 9. Reducing power of Abe/moschus
esculentus (L.) Moench extract by
different drying methods

(Absorbance at 700nm)

Reducing power

Concentration

Hot air drying?  Freeze—drying?

(mg/mL)
0.125 0.11 + 0.01° 0.13 + 0.01°
0.250 0.22 + 0.01° 0.27 + 0.01°
0.500 0.39 + 0.03¢ 0.42 + 0.01°
1.000 0.47 + 0.00f 0.56 + 0.01¢
ICso® (mg/mL) 0.95 0.80

YHot air drying, 80% ethanol extract of Abelmoschus
esculentus (L.) Moench.

DFreeze—drying, 80% ethanol extract of Abelmoschus
esculentus (L.) Moench.

9Csp: Half maximal inhibitory concentration.

All values are expressed as the mean + SD of triplicate

determinations (n=3).

Means with the different letters (a—g) within the same

row are significantly different at p<0.05 by Duncan’s

multiple range test.

Az o] wE e 32t 2EE9 FRAP 842
Table 103} Ztch FFAx o5t o3z &
£2 1.0 mg/mL =14 6.03 xME YERASA
A AR ot 297 FE22 10.42 4M
2 yEhd o 9% eI FZEI]

sz

Table 10. Ferric reducing antioxidant power of
Abelmoschus esculentus (L.) Moench
extract by different drying methods

(FeSO4.TH,O eq uM)

Ferric reducing antioxidant power

Hot air drying? 6.03 + 0.10"
Freeze—drying? 10.42 £ 0.13

YHot air drying, 80% ethanol extract of Abelmoschus
esculentus (L.) Moench.

YFreeze—drying, 80% ethanol extract of Abelmoschus
esculentus (L.) Moench.

All values are expressed as the mean + SD of triplicate

determinations (n=3).

"p<0.05; Significantly different by Student rtest between

hot air drying and freeze—drying method
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