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Antioxidant Activities and Quality Characteristics of Jelly Added Rehmannia Radix
Preparata Concentrate
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Abstract

We studied the antioxidant activities and quality characteristics of gelatin jelly prepared with different amounts (0%, 0.25%,
0.50%, and 0.75%) of Rehmannia Radix Preparata (RRP) concentrate. The moisture content of the control group was 61.62%,
and the acidity and pH were 3.68 and 1.96%, respectively. The reducing sugar content of the jellies ranged from 10.83%
to 13.1% (from 35.0 °Brix to 37.0 °Brix). The acidity of the control group was the lowest, followed in order by the 0.25%
RRP, 0.50% RRP, and 0.75% RRP groups. The lightness, redness, and yellowness of the Hunter color system decreased with
increasing RRP concentrate, whereas the hardness, cohesiveness, and springiness increased with increasing concentrate. The
total phenol content was the highest in 0.75%. Antioxidant activities such as DPPH radical scavenging and hydroxyl radical
scavenging were the highest with the 0.75% group (ICso value of DPPH radical scavenging activity: 85.42 mg/mL for 0.75%,
484.25 mg/mL for control; ICso value of hydroxyl radical scavenging activity: 54.42 mg/mL for 0.75%, 135.54 mg/mL for
control). The sensory evaluation results showed that overall preference and texture were the highest in the 5% addition group.
From these results, it was suggested that the optimum amount of RRP concentrate to add to jelly is 0.50%.
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Table 1. Recipe of jelly added different amount of Reh-
mannia Radix Preparata concentrate

Rehmannia Radix Preparata

Ingredients(g) concentrate contents(%o)

0 0.25 0.5 0.75

Japanese apricot

concentrated solution 15 15 15 15
Oligosaccharide 63 63 63 63
Sugar 27 27 27 27
Rubus coreanus solution 45 45 45 45
Gelatin 10 10 10 10
" onconted soion © 0715229
Water 2.25 1.5 0.75 0

ke Frrzel wel Fg Al Azt 5% 5
cﬂlJ 6\;]!—30‘:% :/':‘X] ‘o Zﬂ,._]‘ﬂ%‘ '/F §4 Xﬂ_]_o]»O:] .14—‘6-_\1.5]7}_6], é-ﬂ]"
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Water, gelatin

| Stirring boiling for 1 min at 60T

Adding oligosaccharide, sugar

| Stirring boiling for 1 min at 80C

Adding Japanese apricot concentrated solution,
Rubus coreanus solution

| Stirring boiling for 1 min at 80T

| Adding Rehmannia glutinosa concentrated solution |

| Stirring boiling for 1 min at 70C

| Molding |

| Cooling for 5 hours at 4C

Rehmannia glutinosa jelly

Fig. 1. Scheme of jelly prepared with Rehmannia Radix
Preparata concentrate.



816 FARRRC NPT

jﬂl

76] [¢)

70TCNA 1874 6 ALaAT) A =71e] Emold)el Ho]
BBF F 4T WAool A7 B9 WALk

3
FRGFe ARD oF 15 gL Adtel H4H AR F
,]

£ =7 7](Sartorius, Germany)2 =7 3}t

)
fo
X
or

—

C
=
FEE AR 10 g2 40 mLe] F79} 3
. 3,000 rpmellA] 15837 A3 F A3
o] GEA(N-1E °Brix 0~32%, Atago, Japan)= =73}
FATE A 10 g& 40 mLe] SHG9 A Y2 iL
3}s}ke] dinitrosalicylic acid(DNS)oll 2]3F v o 2 H.33
ZAl(Model UV-1800 240V)E Al-8-3l0] 550nmol|A] &%
£ S5t 2= FFe R UYehSlth E53412 glucose
(Duksan pharmaceutical Co., LTD. Yonginuoop, Kyongkido,
Korea.) S sxol whal wkg-A17 zHAdskg]ch

o

al
ol
ol

W

FUIOF:U
w,
Tl

o

93\

ol

b o

5. pH ¥ &

pHE AOAC method(1995)5 283t A& 5 g& 45 mL
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12. SAHXE

A date 33 vk Sk, O Hage s YERid
©m1, SPSS(Statistical Package for Social Sciences, SPSS Inc.,
Chicago IL, USA) software package L2135 o] &35fo] &
2H-A(Analysis of variance, ANOVA)Z} A| &7k Afo] £-5-
£ ge}3}7] $13F Duncan's multiple range test® p<0.052] 4=
ol A oAk e AAlskdTh
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Table 3. pH and acidity of jelly added Rehmannia Radix
Preparata concentrate.

Rehmannia Radix Preparata concentrate contents(%o)

0 0.25 0.50 0.75

pH 3.68£0.01°  3.58£0.02° 3.56x0.01° 3.52+0.01°

Acidity(%) 1.75+0.01  1.83+0.02° 1.92+0.01° 1.96+0.01°

All values are Mean+S.D.
*~4 Different superscripts are significantly different by Duncan's
multiple range test at p<0.05.

Table 2. Moisture of jelly added different amount of Rehmannia Radix Preparata concentrate.

Rehmannia Radix Preparata concentrate contents(%)

0 0.25

0.50 0.75

Moisture (%) 61.62+0.60°

59.37+1.40°

60.79+0.71% 62.23+1.20°

All values are MeantS.D

*~4 Different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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o Bert A S E Ao, A7RE delld s fo41 Afol
7F GEpA] ekttt 418 w599 YEE S & 2
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g = A3} 0.25% H7kEe] 13.10%2 T 11.33%

Ha o =7 Ustovy, 559 Hrigko] Bolda,s o
2 o] Holr= AE Bt A8 w59E Hrtskd
=7F STk gl el Al frolAQl ztolE YERiA] &F
Zo 8 Hol 1 H7leko] nH|ste] M7k Yelxe 2
Fol7F UefuA] 42 Aoz Azt

o

=

Corfr oft ok
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SA8 5 H7F o i Ae]e] WX (lightness), 2]
A = (redness) 2 A =(yellowness)E =7 3+ A3} Table
59} 2t

™ & (L-value)= tZo] 7.86 0.2 714 =4 Uehston,
A8 3ol HIE 0.75%00A 4.098 7 WA Ve
v, tizwtel Hlsl A8 w50 Aol Bopdas i
T ke aste] oAl abolE YERNATHp<0.05). H
Zato] Bzl Fof| o8| Hepde] AelE PAste vhHe
A3 Ao F2 2aE vE A3 w59 Hot
of os) Aeje] Mo] Hojx|7] wiEd Zol2ta YzHTh

2 A & (a-value) = ThEo] 10988 71 Zom,
EZAo] HI7WE 0.75%0014 41328 7H8 @A Veht &
A8 &5 ] Hrte] FUHTE AR gho] foldo R

seokAlo} ki frik

Table 5. Hunter color values of jelly added Rehmannia
Radix Preparata concentrate

Rehmannia Radix Preparata concentrate contents(%o)

0 0.25 0.50 0.75
L-value  7.86+0.28" 5.05+0.14°  4.40+0.04°  4.09+0.08°
a-value  10.98+0.61* 6.69+0.59°  6.1120.32°  4.130.10°
b-value  2.7740.17° 1.68+0.04° 1.54+0.12°  0.88+0.06°

All values are Mean=S.D.
a~4 Different superscripts are significantly different by Duncan's
multiple range test at p<0.05.

Zho] fo)A o & 7+t thp<0.05). Mo er al(2007)9] S1}
&S A Az 9 FAE ] # AFAE
EUE Fo At $71E4E B, ANt A%t
o 7
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oF o gfadto]l KA $HAE 7R Ao} vl

) =
SAS 55N H7F sk wWE AYE texture analyzer

t hardness(“d &), adlhesiveness(F-2Hd), springness

fru
A
o2l
p

(244), cohesiveness(-6-74J), gumminess(2J), chewiness
(A7), resilience(¥H4)e] A= Table 63} Z T}

L= ETo] 155.00 g & 7P WA VEhten 4
o) kel S8R B Eobd 0.75% 3
TRl M E 232,57 go & vEhY thaaa A7k ke R
29l z2po] S Y tHp<0.05). F-2H4JL thzatollA] -1.16 g
2 71 = Jehton], 0.75% H7kEolA 547 g0 & 7}
% 9 UeR tlzz ok gbe) elHel Aolg 1y
TH(p<0.05).

gelge A7k o) folHel Aol Holx| ergkAg

gizwo] 0.79 mm<l Fell ¥l3l 0.75% H7FrolA] 0.84 mm

Table 4. Sugar contents and reducing sugar of jelly added Rehmannia Radix Preparata concentrate

Rehmannia Radix Preparata concentrate contents(%o)

0 0.25 0.50 0.75
Sugar contents (°Brix) 34.3340.58° 37.0+0.00° 37.0+0.00" 35.0+0.00°
Reducing sugar (%) 11.33£0.21% 13.1£1.73° 11.2340.67% 10.83£0.47°

All values are Mean+S.D

*~4 Different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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Table 6. Texture of jelly added Rehmannia Radix Preparata concentrate
Rehmannia Radix Preparata concentrate contents(%o)
0 0.25 0.50 0.75
Hardness(g) 155.00+4.73¢ 193.61+£14.24° 204.51+12.03° 232.57+£32.32%
Adlhesiveness(g) -1.16+0.72° -2.14+1.58* -3.14+1.62% -5.4742.97°
Springiness(mm) 0.7940.16" 0.79+0.08" 0.78+0.08" 0.84+0.11*
Cohesiveness 0.64+0.03° 0.670.02° 0.800.15 0.9120.08"
Gumminess(g) 150.54+16.21° 162.60+21.31° 162.77+34.71° 182.40+6.00°
Chewiness(g) 143.65+29.72% 143.00+£47.19° 145.46+26.56" 149.04+7.33%
Resilience 0.81+0.07° 0.890.05 0.99+0.06" 0.890.06"
All values are Mean+S.D.
¢ Different superscripts are significantly different by Duncan's multiple range test at p<0.05.
2 A Jehd o2 Hol 2|8 FHAS Hrlehd ©E mg/mL, 0.25% Z7k°] 0.181 mg/mL, thz7°] 0.154 mg/mL
ol ol Ao WA SHAS taTe] 064 B FASHE Ao Uehdr) tixie] 71 e g b
7P Gl vEstem 0.25% H7kEelA 067, 05% F7RE WL, 075% FH7kee] 7P B g UEile] SR8 w5
oA 080, 0.75% A7hTolA 0912 JER} 218 Ea A% A/E4E s dao] Zlele Aow Yt
o Wrhge] F/HA5E WA FoAE FIHQ Holg B

A THp<0.05).
AR A7kt ko] F9 AR Apeol= HolA] ekA|vt
o Zro] 150.54 gl Aol BIsl 2tzte] H 7ol Al 162.60 g,
162.77 g, 182.40 g© 2 BF =] Jepgr} 4184 =k H7}
T 7] o ARl Atol= Holx| FSkA|RE th o] 143.65
g, 0.25% H7hEolA 143.00 g, 0.5% H7bEolA 145.46
0.75% 7ol A 149.04 g7 SR8 FEA 7)ol
7HE Folrle k] Uetgon &S A8

g’

o|\

2

2

o|E& YEIA] Ut
6. & Wz &2
A w5 Ao F o= FF 5% A= Fig 29 2tk
Z dE 2 0.75% H7HEe] 0.30 mg/mLZ Ve 7}
& BE dEe e, 2 o' 0.5% H7kre] 0.224
0.4
‘TET 0.300
0.3
‘E 0.224
3 02 | o1 0.181
S
5
|_
0.0 .
Control R.R.P.0.25% R.R.P.0.50% R.R.P.0.75%

Fig. 2. Total phenol contents of jelly added Rehmannia
Radix Preparata concentrate.

7. DPPH Radical &=

DPPH radical &7 &% ZA¥= Fig. 32 2t} $4]3
0.75% 740l 90.0 mg/mLE 7% 2He S el
I Yo R 0.5% F7ko] 183.0 mg/mL, 0.25% % 7kro|
184.6 mg/mL, 2] 473.5 mg/mLE YER} tjz=Te] 7}
=2 g JEUTh

8. Hydroxyl Radical &=71=

DPPH radical &7 5% A7} Fig. 49 2t

0.75% 77kl 21.8 mg/mLE 7FF 2 32 JeRfQd
3, 2 TR R 0.5% F7kEe] 66.5 mg/mL, 0.25% H7hE
o] 86.0 mg/mL, thZT°] 117.9 mg/mLE UEstth o 21

o] 7MY &L #E Uehol A% w5de e E
hydroxyl radical &7 %°] & Ao 2 et
500 o 4735
400 4
= 300 A
35 183.0
=) g 200
100 - . .

Control R.R.P.0.25% R.R.P.0.50% R.R.P.0.75%

Fig. 3. DPPH radical scavenging activity of jelly added
Rehmannia Radix Preparata concentrate.
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Fig. 4. Hydroxyl radical oxidation activity of jelly added
Rehmannia Radix Preparata concentrate.
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A& A8 FE 7ol %—7}%@% Skl 0.75%
A7kl 64 g 71 A Ve, tarat oA Afol
HATHp<0.05). $A18 g H2|5 i%ﬂ A7yl St
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Table 7. Sensory properties of jelly added Rehmannia Ra-
dix Preparata concentrate

Rehmannia Radix Preparata
concentrate contents(%o)

0 0.25 0.50 0.75
Color 50£1.3° 53x1.0° 6.0£08  6.4+09°
RRP. flavor 1.5+0.5° 2.6+0.8"  3.8:0.8"  4.0+0.8"
Sweet taste  6.4+09°  6.5£0.9°  6.6£0.8"  53=1.0°
RRP. taste 14405  25+0.7°  45+09°  58=L1°
Springiness  6.5+1.0°  6.2+0.8*  65+0.9°  5.1:1.0°
Hardness 56£1.2° 58+09" 6309  52+1.0°
Adhesiveness  6.0+£1.0* 6.0£1.1° 6.3£1.0° 5.3+1.2°

All values are Mean+S.D.
>4 Different superscripts are significantly different by Duncan's
multiple range test at p<0.05.
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Table 8. Preference of jelly added Rehmannia Radix Pre-
parata concentrate.

Rehmannia Radix Preparata concentrate contents(%o)

0 0.25 0.50 0.75

Appearance  7.0£0.6""  59+0.8°  63+1.0°  4.8+1.4°

Flavor 5.8+1.0° 59413  68+12°  52+12°

Taste 6.7+1.0° 55+14° 59414 56+12°

Texture 6.2£1. 1Y 62412 61108 57+09™

Overall 6.5+0.9* 5.0£1.1°  59+09"  4.7+1.0°
preference

All values are Mean=S.D.

D a4 Different superscripts are significantly different by Duncan's
multiple range test at p<0.05.

? Not significant.
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