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Quality Characteristics and Antioxidant Activity of
Chocolate with Mugunghwa (Hibiscus syriacus L.)

Mi-Jung Kim, So-Yeon Jin*

Department of Traditional Culinary Culture Graduate School of Korean Traditional Arts Sookmyung Women's University

Abstract

This study was conducted to determine the mixing conditions for Hibiscus syriacus L. chocolate depending on different
addition ratios of Hibiscus syriacus L. and examine functionality in order to use Hibiscus syriacus L., which has excellent
functionality and symbolizes Korea. To accomplish this, Hibiscus syriacus L. chocolate was manufactured by adding 0%,
25,5, 7.5, and 10% of Hibiscus syriacus L. powder from the ‘Samchulli’ (Hibiscus syriacus ‘Samchulli’, which has reddish
pink flower with red eye spot: SKK 14-2-72) variety to a coverture of white chocolate after which the antioxidant activity and
quality characteristics were analyzed. As the amount of Hibiscus syriacus L. powder added to the chocolate increased, the
chocolate color became darker, the pH decreased, and the sugar content and hardness increased. As a result of the sensory
evaluation, the degree of preference increased as the amount of added Hibiscus syriacus L. powder increased to 7.5%. The
degree of preference for color and flavor was the highest in the 5% added group, but the overall preference was 7.5% added
chocolate. These findings demonstrate that adding Hibiscus syriacus L. powder to chocolate can increase chocolate
functionality and preference and that there is a high possibility of Hibiscus syriacus L. chocolate development.
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<Figure 1> The polyphenol contents of chocolate added with flower-
ing Hibiscus syriacus ‘Samchull’ powder

Different superscripts (a-e) indicate significant differences at p<0.05
by Duncan’s multiple range test.
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<Figure 2> The DPPH radical scavenging activity of chocolate
added with flowering added with flowering Hibiscus
syriacus ‘Samchull’ powder

Different superscripts (a-e) indicate significant differences at p<0.05

by Duncan’s multiple range test.
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<Table 1> Formulas for chocolate prepared with different addition of
Hibiscus syriacus ‘Samchulli® powder

Chocolate Hibiscus syriacus ‘Samchulli’

Sample © powder (2) Total (g)
0% (Control) 200 0 200
2.5% 195 5 200
5% 190 10 200
7.5% 185 15 200
10% 180 20 200

Absl &44S A3k (Jang 2013). T3 AHE] E5S
7Vek 2F8 #2529 DPPH A 2 2A%S 24
A= <Figure 2>} 7t} FgaHEwe] aibsl g
EAloPd S vE3 kst ZejulE §E] g joz
AAAH (Kim et al. 2017), F338} £2S H7FsE 2Z89
DPPH @tz 2AGS F8% A% 737 19.61%,
2.5% 7= 33.88%, 5% H7FE 45.94%, 7.5% H7H=
51.33%, 10% HA7F= 72.46%% E4S Jehliglon Y23}
T A7 wet GkslEgde]l fejH o FUtske Ae
B 59tk 228 A% Folw 7@ B galsl &
3L ol o, 2F3d Fgstds Hrkske AL &
Aela s 7gE 4 S o= AlEHrh
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o] 64.12, 5% A7} ZFZlo] 56.58, 7.5% H7} 2FB 0]
5242, 10% 7} 49332 23} B Hrt 0] 27} 8
FE 259 Mol oFA= FoF YERHTHp<0.001).
ARl M agkd T8l 28 H7F 10%71 6.02= 71
=oom Fgsl B iUt 2F3lo] -3.802 7P WA
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o] el Mol FH& AL 7RI Q7] W] HrH&o] &
oMAE AT S AoE AR ETH(p<0.001). 2T

ki

Fa=t 2200 FEEY H gieEY 333

H7hge] S7HErs ore 2 Aa gwdl

hefol S7Ysle] Hike Aadial AM e SUlsko]
o] Aol FARE BEE Uehlodth B4 bgkel

$ 0% H7F 2Z8lo] 2472 7P B9ken, O e
2 25% H7F 2Z80] 090, 5% H7F 2Z3o] -5.62,
7.5% 7 2F30] —6.69, 10% H7F -7.65% 733 T
gl S7F EE gl Woe Ade Eid
(p<0.001).

o g rC 1o I%
o
o
5

4. pH, 2=, =2

T35t 289 A%, pH, Y= SHZAI= <Table 2>¢}
2t} pHE AAEE 7heete] Axd w st 276l 7]
slaz, 2% FAo) F3FS Frh(Lee et al.. 2015). FH 7+
Z39] pHe 6.7302 7P A Uepon, F3s) &
F 25,5, 7.5 10% H7kte 22 pH 6.70, 6.62, 6.57,
6.542 F-gshiHe] Hrige] SUHrE fojH o= pHvt
Yot WAETS H7IsE 228l A% A 28] pH
7F WA BT SHFE F714H4.09%)02 8] Al§e] pH7k
7adke Age B33 vh 9l=dl(Yoon et al. 2009) £ 2
HoM = Fgshido] pHell d3S vzl Zles dAdwr
(p<0.001).

A7 el 2Eele] 9 44 10% H7F 27
Blo] 71.83%, 7.5% A7t 2Z3l0] 71.83%= 7Hd w3k,
5% H7F 220l 70.60%, 2% H7F 2ZE o] 70.03%,
A7F 69.30%= g3t i H7Ne] S EE ghol
o= AP Holwt ol Fasl xgE T AR
o= Alm T

g3t TEg Hrtste] Axd 2] FETES
g A3 Fgshid Arkesee] SRS Rl

ske o= yeht 0, 2.5, 5, 7.5, 10%14] Z+
1.57, 11.27, 10.77, 10.03, 9.65%= YelsTh ol 2t
=
7}
B

5O &

il

o Hf

L= N

A7+ (Hwang et al. 2012)014] Qtju} 2 H7}gko]
s RS 9be] ashe Zlo® yERHThL
to] 2 A Ak AES B

)

oN P = B o
o

(U

O

<Table 2> Color value, pH, Sugar contents of Chocolate prepared with different addition of Hibiscus syriacus ‘Samchulli’ powder

0% 2.5% 5% 7.5% 10% F-value
L 84.12+0.15"" 64.12+0.04° 56.58+0.16° 52.4240.58¢ 49.33+0.09° 7295.10%**
Color value a -3.80+0.02° 1.55+0.02¢ 4.83+0.02° 5.64+0.01° 6.02+0.03" 112017.25%**
b 22.47+0.07* 0.90+0.01° -5.62+0.05¢ -6.690.00" -7.65+0.02° 313628.65%**
pH 6.73+0.02° 6.70+0.01° 6.62+£0.01° 6.57+0.01¢ 6.54+0.03¢ 76.32%*
Sugar contents (%) 69.30+0.72¢ 70.03£0.90" 70.60+0.26 71.73£047* 71.83+0.12* 10.899***
Moisture content (%) 11.5740.51* 11.27+0.35% 10.77+0.15° 10.03+0.15°¢ 9.65+0.09° 22.20%%*

DValues are MeanSD (n=3).

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

#44p<0.001
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<Table 3> Texture of Hibiscus Chocolates prepared with different addition of Hibiscus syriacus ‘Samchulli’ powder

0% 2.5% 5% 7.5% 10% F-value
Hardness (N) 294.08+49.88" 607.32+87.60° 721.20435.44° 737.56+27.62° 817.76+53.09* 70.144%*
Adhesiveness -7.38+6.13"™ -5.28+4.71¢ -10.98+3.36™ -13.54+1.96™ -19.08+6.75¢ 6.086**
Chewiness (Nmm) 69.30+0.72 70.03+£0.90 70.60+0.26 71.83+0.12 71.73£0.47 0434

DValues are Mean+SD (n=10).

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

#£p<0.01, ***p<0.001

<Table 4> Sensory evaluation of Hibiscus Chocolates prepared with different addition of Hibiscus syriacus ‘Samchulli’ powder

Samples
F-value
0% 2.5% 5% 7.5% 10%

Overall preference  3.40+0.84'% 4.50+0.85° 5.30£0.95® 5.90+1.23 5.60:£0.74° 9.65%**

Color 3.50+0.97° 4.90+0.74 5.80+0.79° 4.60+1.58" 4.00+1.05% 6.77%%*

Acceptability Aroma 2.50+0.97¢ 4.50+1.08° 5.70+0.67* 5.50+1.27* 4.90+1.20% 14,54
Taste 3.30+0.82¢ 4.50+0.85° 5.50£0.71° 5.90+1.20° 5.30+1.34® 10.35%*

Texture 3.40:£0.84° 4.00+£1.05° 4.10+£0.88" 5.700.82° 430+1.34° 7.17%%*

Sweetness 4.50+0.97% 4.30+0.67¢ 4.80+1.03% 540+1.17° 5.40+0.70° 2.97%%x

Characteristic Flavor 2.80+0.924 3.40:£0.84% 3.90:£0.99> 4.60+0.97% 5.50+1.35° 10.38%%*
intensity rating Color 1.70+£0.67 3.30:£0.95° 4.20+0.79° 5.70+0.67° 6.20+1.14 44 69%**
Hardness 3.00:£0.67 4.00+0.82° 5.10£0.99 5.80+0.63 6.10+£0.74 27.345%**

DValues are Mean+SD (n=15).

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

#£%p<0.001
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