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Antioxidant Activity and Quality Characteristics of Hibiscus syriacus Cultivars Powders
Mi-Jung Kim, So-Yeon Jin*
Department of Traditional Dietary Life Food, Graduate School of Traditional Culture and Arts, Sookmyung Women's University

Abstract

The aim of this study was to analyze the functional components of five cultivars of ‘Mugunghwa (Hibiscus syriacus L.)’
for the development of ‘Mugunghwa’-added foods. There were five varieties, namely, Hibiscus syriacus ‘Hwanhee’ (HH),
Hibiscus syriacus ‘Samchulli’ (SC), Hibiscus syriacus ‘Harmony’ (HM), Hibiscus syriacus ‘Baekgu’ (BG), and Hibiscus
sabdariffa L (HB). Of the five varieties tested, HH extract showed the highest total phenolic content (131.85 GAE mg/g),
DPPH free radical scavenging activity (95.18%), and anthocyanin and sugar contents. The sensory quality of powders from
each Hibiscus variety was evaluated, and it was found that overall palatability decreased in the order: HH, SC, HB, HM,
and BG. Thus, addition of Hibiscus variety, which has excellent functionality and palatability, to foods confers an extra

element of Korean history and culture, which is expected to improve the marketability of various food products.
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3K (Hibiscus syriacus L) 53 Malvaceae)ol| <3}
= GHEHHEOE Fhite Agsligte] Yik|olH (Kim et
al. 2013), F-gsh= o 2HE] #/FE W ofe} 218 E oF
|02 ARESEH AN AR} o] (FHE)e] <AHIA
A> A6 HEEEDM)AINE TSyt 2802 o] §H
tha 71250 Qth(Kim 2016). =4 =9 3] EEEE) 2
8l Aed <soBi>lE Fg3le] o “wstal Fol
SoIx AT AFES FA sl AL Fofl 2ol AT o
go] v g7} ek sItHKim & Kim 2011). ©]
o Zro] el vt Fg3le] off Fole FEEE A
< Z3hete] F 1483] AFEeH, FoHEEE 2 513,
Ad-e 503, e 93], 7= 83, & 73], dul= 53]
(Choi et al. 2007)= °FA= - RIHSH] ARBEHAS &
T AU

33} 28 QtEAJold (anthocyanin), STt =0]=e] &
gk Aol o shEe] lew, HA ZekEe] 50%7F
ALEU (saponarin) 2 o] Fo1x SltH(Yoo et al. 1996). ¥
F3te] 715 Ug A+te Fg3t FEEY ddTE

(Lee et al. 2013), 87338l & FE2E°| kst 24 2 7

ZHE A & (Lee et al. 2015), T& T3} F=E9 3
2bsls 2 FAlg=3k 7|4 @3K(Shin & Ha 2016), 3312
Bglo] E-Zu|(Hibisci Cortex)9] & 2 v & 3(Kim
2009)5-0] B H AT},

B2 T3k wid 7-108 <= 2F 100Y 52t 700-
3500 Folo] £ 79, i 20-30%<]7F M= I 7S}
HA719= 60%0] o) Fo] o] Aikge] Eof 284
24 ARg-ol AgetH(Kim 2016). e dyHEo® wid
20-60%015 ¥|9] 37 d& T8t 2o 4o A d Bt
9-9= A 29| JHF7F BIsSHRyu 1999). FH2 219
SFEPIA AN Fg3lE AFdEd FUlele] Fass &
S5k Thest 2] JdE U AoE AEThEe
OFZObH A F3L A|2017-1685).

2]-8-Z(Eating edible flowers)> S219] A 7], 9ke =
7] f18te] AREehe AAEEA AMSEE £OE(Kim et
al. 2001), S-gHgtelr = Fsht G E <ol #, sk
5ol o]83lal A5l UEE o8k 5 £2 &2 o
L3 2EskE 7 JtH(Chun et al. 2004). 77k 4
o] 49 F AR HES o] 83t TSt AlFo]
x| AL, W Qe fAjZolv F3) F ohdE £ 28
o8 ARgstal itk
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1. AER| =2
B Ao AR FF3= 20169 6-99 =YL ok
Aol YIxet Hgslel ye|daellA At thegst

T3t F5 5 AAATFE B3l 715430 U, 4] 7S
Lol S vAE 84 F shikl A4S 7FoR 4% 7
335 AARsto], AAA & B3 (Hibiscus syriacus
‘Hwanhee’: SKK 14-1-15-01-1)(Shim et al. 2004a), &%t
AA EF AP E)Hibiscus syriacus ‘Samchulli’: SKK
14-2-72)(Shim et al. 2003a), WA =5 SIP (Hibiscus
syriacus “Harmony’:SKK 14-2-26)(Shim et al. 2003b),
GA L M3 (Hibiscusx‘Baekgu’: B2-02-1)(Shim et al.
2004b)E AMESIR. O, S|H| A (Hibiscus sabdariffa Ly=
Al Fol A=A AZX 3|H| 27 2 (Mother Herb Private
Limited, Delhi, Indiay& T3k ARE-3I3IT).

Fzske] vt 7HsA A tha 60°CollA 16417F
59 AX(LD-528ECO, L’EQUIP, Korea)3tit}. 7Ax3l &+
Z3tE  E2)7]1(Commercial Food Preparing Machine
HALLDE VCB-61, Sweden)Z w3 3 % polyethylene™}
o "ol —40°CellA HAslar A= ARSIt

e

ksl 24 B FESAHS Lot flste] Fg3 &
20 goll 180 mL2] 70% llehE2 H7ksle] 20°CelA] 24417
&<t 100 pm©. = shaking incubatorol|A] FZ3F 5 Zu|A
oAAA| 2 ofsto] AlFE ARSI
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4. LubAE 20

AR A4S S8l wEshe 733t AlEE AOACH
(AOAC 2000)°] uwg} & Hoja FEZ=37])(MB4S
Moisture Analyzer, Ohaus Corporation, Switzerland)E ©]

83t 105°C 37HE AxRies S4selon, dd
& AFHEALAFTFAA(Kjeltec 2200 analyzer, FossCo.
Slangerupgade, Denmark)E ©]-83}4] Micro-kjeldahl &4~
A, ZA e 25 AW Z7](Soxhlet Avanti 2050,
Foss Co. Slangerupgade, Denmark)Z ©]-&3F Soxhletis 3
&%, 2372 717]3]8}2 (Thermolyne F-48000, Bransted/
Thermolyne Co. Dubuque, USA)YE ©]8-3F¢] 550~600°COl]
A AFslshi oz SRt TSk 100004
ekl 2, 23S Wl o= it

Z2]¥E %S Folin-Denis phenol methodE 383t
Swain & Hills(1959)] Wl Fated 43k, F3-8f
=4 150 pLell 2400 uLe] FF4F 2N Folin-Ciocalteu
reagent 150 uLE 7Fsk & 327+ ¥REAIZATE vEEHo] 1IN
Sodiun carbonate (Na,CO;) 300 uLE 7Fske] $hrofjA] 24
7k ok kgAlZl B 725 nmolld =S S
TEAR gallic acidE ARl HFAE s & F
ZHE S gallic acid (mg GAE/g)E 33] wHiale]
& Bk VeI

ne M

6. DPPH AtREIC|ZE A8

T3t FZE9 1,1-diphenyl-2-picrylhydrazyl (DPPH)
A5 gzl gk A7 &3 Blois(1958) HPHOl F35fe]
=439tk A& 900 uLell DPPH -£9(1.5x107%) 300 uL=
slof wakeh TR haellA] 3087 WESAIZ $ 517 nmel]

FF-E =AYtk DPPH Afettd 2434 e
DPPH #HZE 50% A= Zodh 3580 IC522 1
ERl AT

2N

3
F23t FE2=9] tEAOIT 5782 Park et al.(1994)<]
S S-gslo] Z243IiT). 300 mLe Azt EZEkaTo] A
F 23gS ¥ ¥ FE8v(C,H;OH : Distilled Water : HCI
=85:13:2) 40 mL& 73t Ty 2PN AR E o743t H
FEE8ME 200 mLE -&3te] A9 QhAolA] 2417
2] & F 535 nmell FBEE 5783t o 2ol ¢Jsted]

0.D.x200x65.1

Total anth i 100 g)y=
otal anthocyanin (mg/ g) 100 W

OD.: T3%, W: A 8%, 200: &%, 65.1: T3AF
8. M- =X

T3} FE52] A== Color different meter (Colormeter
CR-200, Minolta, Co., Japan)E A}-&-3}o] L (lightness, ™
%), a (redness, 2 %), b (yellowness, F %)) 7HS 3
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123} F25¢] pHE pH Meter (F-51, HORIBA, Japan)
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10. 2= Tt

7] F54] Fast 22 Al ik 7sxe} #
Z EAo I;Ha]- x].o]e 7;(4 ugxhngi }é]/\]g].c)aq_. ATy
AF EG8 F 15%S did= AAste] FHEAR
AR AABEATE ARk bR A e FolHA
23t 10 g& "ol B3 7 AlEE AAsISTE &
7} =2 M (color), F(Aroma), B(taste), AA| A2 7T %
(overall acceptability) T3t (sweetness), 41 5H(sour taste), 7+2
Shsavory taste), <=SH(bitterness), M3+ F(sour flavor), &
=3 (sweet flavor)oll W3t 7ol tisl] Hrlslew, 7]
Twot ATt 2E5E =& AFE FES s

1. A Mz2|

g9 FA EA o= SPSS for Windows 23.0 (Statistic
Package for the Social Science, version 21 for Windows,
Chicago, IL, USA)E ARSIt BE A3 AH3E2 33
9 2 Wk ol§ste] YR B ¥4 (One-
way ANOVAYS HAISIAAL, A8 7He] {294 Ztol7t 9le

™ Duncan’s multiple range test® &3l AFF HSS AA
SFATH(pP<0.05).
M. Zap g vzt
S Fzse| R
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<Table 1>} 74t} dnk AE &4 A3 283, 2
W 22, 23 B FE 7 F9F Aolrt AT
(p<0.001). +E-=44 3} 38| (Hibiscus syriacus ‘Hwanhee’)
E353 A2 (Hiscus syriacus ‘Samchulli’) F3F°] 9.6%
b 9.1%E 7MY =/ dEhew, o vgeo= g
(Hibiscus syriacus ‘Harmony’) &%°| 7.6%, 3|H|=72~
(Hibiscus sabdariffa LyE%°] 6.7%% JElom, it
(Hibiscusx‘Baekgu’) &%2] ZFT’E‘??:}%:% 5.8%= 7P WA
ZA LT}, e AL WEEo] 8.6%E 7MY =
] Uebton, o o O]H]’\ﬂ/\ 5ol 82%, §]-UL

Fol 49%=E YElgor, sty A F59 A

=5E 733 229 SHEY 97

o] 7F 9 vepstth. 22 444
I pEFe] 2 gl 3.5%% /MY wshem, ot
SO RE SH2AL EFFO] 24%, 3T FFO| 22%= =
A= 01:!1 333 ARE] F2o) A 2} ko] 2.1%
2 71 ol 238 2945 sularls FE0l 2.8%

4.5%= Z=ehi o] g
u}
[e]

= zg ko] M =7 ZAEYoH, 1 1:}#_&' LL
FE0l 24%= Yepston, gisle} e FE0] 1.7%,
g]-ﬁl EFE0 23E o] L6%=E 7FF B —%H&’M.

313)9} Akdg, 543 uzo] 79 gub R o] ZAo| H|S=E)
oo, W FF0] A e =AY ghgel
=7 Yekger, sl 1*74* 5o AT 23] Tl
ez A vebtt et %H—H 3l =2H] 3 (Cho
2015)] UNE-S 5799 Ao} e A7} 12.56%,
o] 6.44%, W=7} 725%:% RACE ﬁ% AR
o] ot W F5-2 Alelsh s} Wisetv] o)
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At AlE Zhol| Euls Tkl {23 Zolrt e
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g, W3 S| AA 27} ZF2F 131.85-122.75 GAE mg/go &
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al. 2008y 217} 24.2, 30.6 mg/gel At REIS L) o]
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<Table 1> Approximate compositions of Hibiscus Cultivars (%)

Samples Moisture Crude protein Crude lipid Crude ash Carbohydrate
HHY 9.6+0.18%% 4.5+0.10 2.1x0.01¢ 1.7+0.05¢ 82.1+0.25¢
SC 9.1+0.05* 4.5+0.05¢4 2.1£0.00¢ 1.7+0.02° 82.6+0.12"
HM 7.6£0.03" 4.9+0.03¢ 2.240.02° 1.6+0.02¢ 83.7+0.08"
BG 5.8+0.04¢ 8.6+£0.03° 3.5£0.01° 2.4+0.00 79.7+0.10°
HB 6.7+0.07¢ 8.2+0.03° 2.4+0.01° 2.8+0.02° 79.9+0.13¢

F-value 49.147%%% 4246.382%** 7395.251%%* 11395.597+** 3648.000%+*

DHH: Hibiscus syriacus ‘Hwanhee’, SC: Hibiscus syriacus ‘Samchulli’, HM: Hibiscus syriacus ‘Harmony’, BG: Hibiscusx‘Baekgu’, HB:

Hibiscus rosa-sinensis
DValues are Mean+SD

HValues with different superscripts within a column are significantly different by Duncan’s multiple range test (p<0.05).

Drxxp<0.001
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<Figure 1> Total phenol Contents of Hibiscus Cultivars
YValues with different letters are significantly different at p<0.05
PHH: Hibiscus syriacus ‘Hwanhee’, SC: Hibiscus syriacus
‘Samchulli’, HM: Hibiscus syriacus ‘Harmony’, BG: Hibiscusx
‘Baekgu’, HB: Hibiscus rosa-sinensis

3. DPPH X[ 2IC|ZH A&
AAFAsS 2Fe Add = B2
d Bz Aol 4= 2lon, o] 2y 1% *7%”19—
012114 A7 =315 et =80
2AHOE AAFATE SHT & Ue
;qu g g ZA-E Zte EEE st %} Jo] %t &
A3} v g Zo] AR GAEE S o83t 3
Atsl @4 A s (Jang 2013). 5 %%i}ﬁ} L]
7= F2=9 DPPH A gtz 2AGES SA4S A=
<Figure 2>9} 2t} A|87F DPPH 2Hr gHelz &A% &
o7 zpol7} UYL H (p<0.001), $+3]9} F|H| AL FZ9
7% 100 ug/mL FxolA zHzF 95.18, 97.08%2) A74~—
ol 7V =2 SAS et 2 d2eg2s e 5
o] 65.41%, M- FE0] 56.2%, 3F3F EF0] 54.96%2)] EW

120 ~

0.031" )
100 A 0.023

a?
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<Figure 2> DPPH radical scavenging activity in Hibiscus Cultivars
D1Cso: Inhibitory activity is expressed as the mean of 50% inhibitory
concentration (mg/mL) of triplicate determines, obtained by
interpolation of concentration-inhibition curve.

DValues with different letters are significantly different at p<0.05
YHH: Hibiscus syriacus ‘Hwanhee’, SC: Hibiscus syriacus
‘Samchulli’, HM: Hibiscus syriacus ‘Harmony’, BG: Hibiscusx
‘Baekgu’, HB: Hibiscus rosa-sinensis

/3¢ YeRlith DPPH #ZS 50% AAATE A5
E‘ﬂ IC; 8_— 4% A3 435]9} S|H| A 20 ICse>

23 mg/mLO g et Siit 32 5=
292 Auqi Cho(2015)2] 7ol A ], 1) gl
=gt Ee] [Cse ZH2F 0.051, 0.105 2 0.573 mg/mLZE,
2 AFeA SAE 39} sH| A0 A9 ], B,
o =2} EE} ﬂ*@} o] =58 AT 5 AATh
95% ollehE= FE¢ Wi, w3 T3} FEE] ICse>
Zyz} 0061 0.062 2 0.667 mg/go] 2L o} SH(Lee 5
2014), 2b=r, A= 2 25931E 80% oEHEE FE3 =
9 IG5 7% A=, 22t 0.46, 0.34 ‘;’ 0.16 mg/g°]
23 3R THWoo et al. 2010b). o]42] Azte} vlws) &
o, 723} F5 5 39 sH|aAL] A FEAER
&5 GuHHQl 3o vlE) dkslsol Y58 =g &

—raa T
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<Table 2> Total anthocyanin contents of Hibiscus Cultivars

Sample Anthocyanin content (mg/100 g)
HH" 380.29:£0.887
SC 162.92+0.30°
HM 70.110.46°
BG 9.200.04¢
HB 378.71+7.00°
F-value 337.266%%*

DHH: Hibiscus syriacus ‘Hwanhee’, SC: Hibiscus syriacus
‘Samchulli’, HM: Hibiscus syriacus ‘Harmony’, BG: Hibiscusx
‘Baekgu’, HB: Hibiscus rosa-sinensis

DValues are Mean+SD

HValues with different superscripts within a column are significantly
different by Duncan’s multiple range test (p<0.05).

Dk p<(),001

4. QtEA|OH &t

UEAJOPIL AlEe] 2 A, Q) T I Foll B2
e ZEtR 0| =A] A4 (Francis & Markakis 1989), 9F
EAJold o] &of] wlet 2£9le] Alo] A7 =t QFEAOR
o] ol &8 AT A S 2 AMagds v
EFATH(Cha 2016). SHEAJOPAS HZ s, aet, 7HH S
o AEIA At Bt HAEHA AFRZE AFoR
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SA% A= <Table 2>9} Zth #3500 me} FEAJoRd
gl f2l& 2ozt AN ST (p<0.001), SN 2E 71
B2 AL ue 3] F59] QtEARd gkl 380.29 mg/
100 g2 2 7P A Yeiston 1 thgo =2 sjH|27| 27}
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E5Y 233 PUo| BUSY 29

T A} W F F FEAORIS] shEo] Erhar e
ofZYole] QtEAlold kg FA$HKim et al. 2017)9]
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522-303 mg/100 g2 B 3te], FFsle] QFEA|QHE o
=228 3T AUk

AR AN

5. A

F54E Fgsie} s aAL FE2E ARE S4¢ 4
Fh= <Table 3>3 2Uth Wes Vel Lakel 7
3lo] 27247 7H =9kom, 1 TS0 2 33|7} 26.70, W
TE 26.65, S|H|2AXE 26452 AHHEE 25592 5
7kl mju) gk xpo] 7} AATHP<0.001). ZAE=Sl e a7ke
Fd £ Ao mt & 2olE VERIEH| (p<0.001) 314
2727 02602 ATt 7P B4 SFEIeH, 1t
207 33l= 021, 3T 0.16, AHEE 0.13, W4
0.28°|tt. A L] 739 SR FH2AS g 3¢ 4]
H| 2720 AAE7L 27 AU FHES YER= b
el 739 Sge] 14002 7P w%om 1 tgo s wa
(1.00), 221 (0.95), $3](0.47), 3|H|2712~(0.19) <Fo 2 =
A=A

6. pH, &=

pHE AAEES 7Feete] AT wf Bk A7/l 716t
3, AF F-0 9T Frh(Lee et al. 2015). FEH I
319} 3|H| A FEE9] pHE <Table 3> 2T}, $13]<]
pHZF 6.51= 7FE =3ter, 319H(6.25)2 W-(6.25), A2
(6.10)7=0 2 UEPEOn SJH|AAXE pHYL 3.002 24
o] th2 F53 AeolE HAth F5E Fske] 3= 4
A3} $3] F50] 12.70 brixZ B=7t 7P wkow 3}
(12.3), W(11.2), A (11.8), SHI2A2(115) 0= 5
g= et

o o

<Table 3 > Color value, pH, Sugar contents of Hibiscus Cultivars

HHY SC HM BG HB F-value
L 26.70+£0.197*  25.59+0.19 27.2440.08° 26.65+0.02° 26.05+0.12° 61.232%%*
Color value a 0.210.02% 0.13+0.06 0.16+0.08 -0.28+0.01° 0.260.02° 54,008 *
b 0.47+0.05" 0.95+0.04° 1.40:£0.04° 1.00£0.05" 0.19+0.10¢ 155.935%++*
pH 6.510.00° 6.10+£0.02° 6.25+0.04° 6.25+0.02° 3.00+£0.07 3867.960%**
Sugar contents (%) 12.70:£0.00° 11.800.10° 12.03+0.05 11.20+0.17° 11.50£0.00¢ 112.808%**

YHH: Hibiscus syriacus ‘Hwanhee’, SC: Hibiscus syriacus ‘Samchulli’, HM: Hibiscus syriacus ‘Harmony’, BG: Hibiscusx‘Baekgu’, HB:

Hibiscus rosa-sinensis
2Values are Mean+tSD

IValues with different superscripts within a row are significantly different by Duncan’s multiple range test (p<0.05).

Dxp<0.001
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<Table 4> Sensory evaluation of Hibiscus Cultivars

Samples
F-value
HH" SC HM BG HB
Overall preference 54740997 473+0.70° 4.13+0.92% 3.6+1.30° 4.27+2.09% 442554
. Color 5.40+1.59° 4.40+1.59° 2.73+0.88¢ 3.33+1.18¢ 6.13+0.74° 19.04***
Acceptability 4.87+1.46 493+1.53 420+1.61 420£1.15 4.87+1.55 0.99

Taste 4.87+1.36° 4.47+130° 4.00+1.36® 3.80+1.32° 4.07+2.12% 1.17%%%

Sweetness 4.80+1.42° 4.87+1.25° 420+1.32° 3.00+1.13° 2.9340.96" 8.86%+*

Sour taste 2.53+1.41° 1.93+0.88" 2.40+1.30° 1.73£0.59° 6.40+0.83° 50.86%+**
Characteristic ~ Savory taste 3.93+1.79" 4.60+1.68" 4.07+1.39* 427+133 2.40+1.06° 5.00 **

intensity rating  Bitterness 1.87+1.51° 1.53+0.83° 1.80+0.77° 2.80+1.26" 2.20£1.21% 2.68%*
Sour flavor 1.40+0.51¢ 1.9341.16° 2.60+1.64° 2.07+1.10™ 6.47+0.64° 52.91%**

Sweet flavor 4.93+1.35° 4.68+1.33® 3.73+1.16™ 3.53+1.25° 3.80+1.08™ 3.80%%*

DHH: Hibiscus syriacus ‘Hwanhee’, SC: Hibiscus syriacus ‘Samchulli’, HM: Hibiscus syriacus ‘Harmony’, BG: Hibiscusx‘Baekgu’, HB:

Hibiscus rosa-sinensis
DValues are Mean+SD

Values with different superscripts within a row are significantly different by Duncan’s multiple range test (p<0.05).

Daxp<0.01,*+%p<0.001

4>} 7o}, kA9l 715 % (overall preference)yd 7 A3} 3k
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