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Abstract

The purpose of this study was to evaluate the quality characteristics and antioxidant activity of chocolate added with
Rehmannia Radix Preparata (R. Radix Preparata) concentrate (0, 3, 6 and 9%). As the amount of R. Radix Preparata con-
centrate increased, water content significantly. The pH of chocolate decreased significantly as R. Radix Preparata concentrate
increased, but the acidity of chocolate increased. Sugar concentration and reducing sugar contents also increased according
to the amount of R. Radix Preparata concentrate. The L(lightness), a(redness) and b(yellowness) values significantly decreased
as R. Radix Preparata concentrate increased. However, texture was not significantly different among the treatments. As the
amount of R. Radix Preparata concentrate increased, DPPH radical scavenging and hydroxyl radical scavenging activities
increased. In the results of the sensory evaluation, scores of color, taste, flavor, texture, and overall acceptability were the
highest in chocolate added with 6% R. Radix Preparata concentrate. From these results, it was suggested that the optimum
addition amount of R. Radix Preparata concentrate to chocolate is 6%.
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A 8K Rehmannia glutinosa Libosch. var. purpurea Makino o] AVZEHIWWE), SR SECNHRIEL), SR Sek @l
TE &A1 8] a))e & 4talScrophulariaceae)ol] &6 jL) o) w3ty 01;411;]_(]1 et al 1998, Kim et al 1995).

thdA xR0z Foo] Yikx]oln], Fujo A= Aul= Zx)ge H ol 28-S AAA ole] v ko] ur

2 BH(College of Oriental Medicine, Korea Herbalogy Professor Zn4 €3-S /X171 &3 85 superoxide dismutase
= 37 HH o) = i

1995). A&l el s At = JJF el s AA glutathione peroxidase®] Z7Fe} 2| 2pikste] oA, W &

sto] Zj3zo] Ne AL YA G = M ZHR. Radix crude) 7} &3}, o %

olg} ahi, AXBE FAT AL AX R Radiv), D5,

T b

, Z+-8- fibrinolytic system?] &4 S7}, poly-
[e} ol
T Ee ARIFE P57 AS SAZHR. Radix Prepa-

brene-induced erythrocyte aggregation?] 7+4~, erythrocyte de-
formability?} ATP content®] S7} 5°] E 1% 31 9l th(Kubo
rata)°]2kaL Ste], fEE Delste] -GSt UtChung HI ) ) 1904 Kitagawa er al 1995, Kubo ef al 1996, Li XP
1989). AYA| &) A L(ERY, FE@am), B (HEH)S] & 1991, Sakai et al 1988). 12} o2 AEe] AR & 7%
'CTO] 3}1—0—”‘], Zixl%]'(ﬁliﬁlﬁ)f Fﬁ%@(@%ﬁﬁlﬁ% E%O] 9\}]\ /\q oﬂ:ru:_ 2] —E,'Af:ﬂ— }E}%]'O]E}.

ok 5] & el ARl SR S M, A Z2ZEFe & g u 2w} J17 QU Theobroma cacao)

O s & &) A N 2
FUEDA Aol 59 B, BABTCLEID, B o gua e and new AFAR 52 66 1E
=N = AR} 2z s AN o -
(%HE), 'é“‘l‘(ﬂﬂlﬁi), EOT (H'l’“ Tuﬂ), UT [;LTE)— 5t _]2 78-45]_1‘ ?\lttﬂ -1 %_01]}\1 5_%9\—‘5: iio]_ UH
ul = 3z
' Corresponding author : Mee Ree Kim, Tel : +82-42-821-6837, 2, S5tep wiE, 3ot i 5 Ao ZhEel B,
Fax : +82-42-821-8887, E-mail : mrkim@cnu.ac.kr A, F7FeE 2 AE e 52 £, A9 Hler =



536 HET - 9y -

Fo} 7FFES 20% oY TR Al ES YIHKFDA 2000).
ol9} 2o 2FlL 223 Fnle &)

< AR AdsEx e 7154 Fe
o

_]
=4l

0 o 1>
S o o

a2 7Hx|eh el 715/do]l WelAHA AQ1A 5
(Rios et al 2003, Lee et al 2003, Murphy & Chronopoulos
2003, Steinburg et al 2003). B2 ATE B4 ZFo}e} =
3 AFA7E A% £& S T B AT Graaf er
al 2002, Lee et al 2003, Miller et al 2006). BZ A= A5
of Yo EFjslEel F8 A B skslEr(Kim &
Keeney 1984), 2 7o @2 tha ZFelo] FHH
ghaE ksl E491 flavonoidE A #HH IS o Hkai,

B AgAe] Ae £ wHE Uehln

e s
e v

£ f2¥o] e Ao g ¥a K i Vlachopoulos ef al 2006). T
g o2 228 AFHE €% HDL 552 Z7HA1719, AU

A3 Aks)l vk g3 ok B e tHMursu et al
2004).

F 2ol = well-being HFeta} 37 b= 2F81e] G g3tA]
7E1eF A8 7]so] G A|WA] chigh cacao’A| &2
87t g5l whet 2F8 Ao g, AlFe] vhds), 1
H3}& o]ojR]= F=A|o]ti(The Agricultural, Fisheries and Live-
stock Newspaper 2002). 18iu} 223 713 A] H71&Eol o
2 7154 574 Wigkel tigk A= mE] gk Aotk A
T 715748 4 9 A Aol 3 A% 559
= A7he 23S Azt GA AT T UAERSE S
o, Axg A% 55 HrF 2289 4
s Wrke AT

o o

{l

ey

Mz g

1. M=

Aol A8 Y3 2Z3(Cocoa mass 42.5%)3} Z3o}
HE & (A LAE WAL (France, Belgium) #| &S AF&-3}
o, 3Page wfdfF9(Korea) A FS AHESHATE A
Aoll AHEH A2 A F AFomA felEol 119
o] &g ¥ 2717t B3 BRI H, €% 70 “Brix7t 2 w7k
5

[€]
%€ M-S

o

53

2

&A1& 2328 AxE AT 712 i3] E Table 13} 2
on], Az e Fig 19] YEIITE oA 22808 ¥
T FF0} HE S} g 50°Coll - 59 F 27C7HA] tempering
Al713L, 3274 b - FAIAIA T o7l 33 a9
= 2 o] gt BollA 2% 71 B A

4Ce] WAaLe] Yol shest =3t

it

= =3k - A2 - Al

sobAlo} fokimsfrik

flo
o

2= .
T

Table 1. Recipes of chocolate added with R. Radix Pre-
parata concentrate

R. Radix Preparata concentrate (%)

Material
0 3 6 9
Dark chocolate 66 64.5 63 61.5
Whipped cream 30 28.5 27 25.5
Cocoa butter 4 4 4 4
R. Radix Preparata 0 3 6 9
concentrate
Total 100 100 100 100

Melting —  Heated at chocolate and cocoa butter to 50C

Cooled from 50C to 27T

Tempering | —

Stabilization | —  Kept at 32C

Added R. Radix Preparata concentrate and

Mixing - whipped cream (heated for 2 min)
4
4
— At 4C for 24 hr

Fig. 1. Processing procedure for chocolate preparation.
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Table 2. Operating conditions for texture analyzer

Instrument Texture analyser
Pre test speed 2 mmy/sec
Test speed 1 mmv/sec
Post test speed 2 mm/sec
Distance 50 %
Load cell 25 kg
Temperature 25T
Type Auto
Force 5g
Contact force 5g
Return distance 25 mm
Probe P/3

2) Hydroxyl radical 2&~71=
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Table 3. The moisture content, pH and acidity of chocolate added with R. Radix Preparata concentrate
R. Radix Preparata concentrate contents (%)
0 3 6 9
Moisture (%) 13.2540.87° 15.07£0.77° 15.7240.20™ 16.30+0.29*
pH 6.11+0.01* 5.67+0.02° 5.48+0.02° 5.2340.01¢
Acidity(%) 0.0066+0.0003¢ 0.0078+0.0005° 0.0102+0.0003° 0.0123+0.0005*
a4 Different superscripts within a same row are significantly different by Duncan's multiple range test at p<0.05.
Table 4. Sugar concentration and reducing sugar of chocolate added with R. Radix Preparata concentrate
R. Radix Preparata concentrate contents (%)
0 3 6 9
Sugar concentration (°Brix) 34.0+0.00° 36.0+0.00° 35.340.12 38.7+0.12%
Reducing sugar (%) 1.53+0.10° 1.98+0.07° 3.69+0.73° 4.29+0.07*

¢ Different superscripts within a same row are significantly different by Duncan's multiple range test at p<0.05.
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Table 5. Hunter's color value of chocolate added with R.
Radix Preparata concentrate

R. Radix Preparata concentrate contents (%)

0 3 6 9
L 12.08£0.01*  10.99+0.02°  9.54+0.02°  8.71+0.02
a 7.07+0.04*  5.89+0.04>  4.74+0.01°  4.1120.01¢
b 5.00£0.03"  437+0.02°  3.59+0.03°  3.22+0.02°

=4 Different superscripts within a same row are significantly di-
fferent by Duncan's multiple range test at p<0.05.
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Fig. 2. DPPH radical scavenging activity of chocolate
added with R. Radix Preparata concentrate.
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Fig. 3. Hydroxyl radical scavenging activity of chocolate
added with R. Radix Preparata concentrate.

Table 6. Texture properties of chocolate added with R. Radix Preparata concentrate

R. Radix Preparata concentrate contents (%)

0

3

6 9

Hardness(g) 1,559.91+114.51*

1,193.73+184.95

814.70+76.78° 703.77+103.64°

¢ Different superscripts within a same row are significantly different by Duncan's multiple range test at p<0.05.
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Fig. 4. Total phenol content of chocolate added with R.
Radix Preparata concentrate.
¢ Different superscripts within a same row are significantly di-
fferent by Duncan's multiple range test at p<0.05.
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Table 7. Sensory properties of chocolate added with R.
Radix Preparata concentrate

R. Radix Preparata concentrate contents (%o)

0 3 6 9
Color 3.8£09"  4.8+0.8*  53x09°  3.7x0.8"
Taste 42+1.0°  45£11° 4.8:0.7°  2.5+08°
Flavor 4120.8"  45:0.7°  53x1.0°  3.3+0.9°
Texture 4.0£1.0° 45809  49+08"  3.6£LI°

Acceptability  4.3+1.0°  4.4+1.1°  53+09°  2.9+0.8°

¢ Different superscripts within a same row are significantly di-
fferent by Duncan's multiple range test at p<0.05.
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