J East Asian Soc Dietary Life
24(1): 62~69 (2014)

A&gdn M= o 5 £ 3
s -0l
Faigtw

62

Antioxidant Activities and Quality Characteristics of Rehmannia glutinosa JungKwa
during Preparation

Hyun Jeong Kim, Sae Rom Min and Mee Ree Kim'

Dept. of Food & Nutrition, Chungnam National University, Daejeon 305-764, Korea

Abstract

Jungkwa is a traditional Korean dessert preserved in honey or sucrose. This study was carried out to investigate the
antioxidant activities and quality characteristics of Rehmannia glutinosa Jungkwa (RJ). RJ was prepared after six repeated
cycles of boiling-cooling. After blanching fresh Rehmannia glutinosa (600 g) for 5 min at 100°C, Rehmannia glutinosa was
boiled in sucrose syrup (sucrose 720 g in water 600 g) for 60 min and then cooled for 24 hr. Moisture, pH and color values
of lightness, redness and yellowness in the Hunter color system of Jungkwa decreased as the number of boiling-cooling cycles
increased, whereas acidity, °Brix and reducing sugar contents of syrup increased. Total phenol content increased in by the
6th boiling-cooling cycle. Antioxidant activities, including DPPH and hydroxyl radical scavenging activities, increased in RJ
by the 6th boiling-cooling cycle. Based on these results, the antioxidant activities of Rehmannia radix Jungkwa was improved
according to an increasing number of boiling-cooling cycles due to increased total phenol contents.
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| Washed Rehmanniae glutinosa(WR, 600 g) |
| add 1,200g of water

| Sample 600 g + water 1,200 g |

| boiling for 5 min at
100C
| RJ (RJ 1) + blanched water soln(RJS 1) |

| draining 600 g of water

| Add 720 g of sucrose | (_‘
boiling for 1 hr at 95+2C

4 times
repetition

and cooling 24 hr

| RI(RJ 2) + syrup(RJS 2) |
|

| Rehmanniae glutinosa Jungkwa(RJ 6) |

Fig. 1. Preparation process of Rehmanniae glutinosa Jung-
kwa.
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A== A=A (Digital color measuring/difference calculation
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Micro System Ltd., London, England)E A}k probe(® 3
mm, cylinder type)E A% 23] F&3I9 S wl AojAl= -
A1ZY Ao 2 RE 14 (hardness), -2 (adhesiveness),
ekl A (springiness), -3 (cohesiveness), 73/d(gumminess),
A& A (chewiness)= =733 Th

©]-8-5}99 31, Set Method+= graph
type: force vs time, force threshold 5.0 g, contact force 5.0
g, pre-test speed 2.0 mm/s, test speed 1.0 mm/s, post-test speed
2.0 mm/sZ 3} 2, distance= 50%= 3

o] W] probe= number 55
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SHS Py AAoA] 30 min E<F ¥FEA]Z] & 760 nmel]

B = =731k Standard curve: tannic acid(Yakuri
Pure chemicals Co., Ltd, Kyoto, Japan)Z ©j&] == 34
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7) DPPH Radical &=

A& 1.5 gl uﬂ%% 50 mLE ¥& % 12 hr 2F 150 rpm
o7 Wyt & % 3,000 rpm, 4 ClA 10 min 5 Y4 +
gate] dojl A AE F 3 filter paper number 42 AE
% evaporator= &Hj & 3dte] FEET Al FEEo|
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uLel 1.5 x 107" mM DPPH(1,1-diphenyl-2-picryl hydrazyl,
Sigma-Aldrich Co. Missouri, United States)-&-2-S 713 & 30
min E<F ALo A ®kx]| gt ¥ ELISA(Mutiskan, Thermo Lab-
systems, Vantaa, Finland)E ©]-83}] 515 nmol|A S =&
S3sta, Hod 2AF( %)= T A2 ALket & 7t 5
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Table 1. Moisture contents, pH and acidity of Rehmanniae glutinosa Jungkwa and syrup prepared according to the times

of boiling-cooling cycle in sugar syrup

JungKwa" Moisture(%) Syrup? Moisture(%) pH Acidity(%)
WR 78.47+0.337% RIS 1 99.82+0.04° 5.55+0.06 0.12+0.02°
RJ 1 80.65+0.37° RIS 2 43.96+0.75° 5.33+0.08° 0.15+0.01°
RJ 2 50.14+1.05° RJS 3 34.00+1.05° 5.13+0.05¢ 0.16+0.01°
RJ 3 32.59+1.97¢ RJS 4 24.76+0.68° 5.09£0.09° 0.17+0.01%
RJ 4 23.68+0.44° RJS 5 20.19+0.41° 4.92+0.05¢ 0.19+0.01°
RJ 5 19.81+1.28°
RJ 6 17.28+0.118

Y WR : Washed Rehmanniae glutinosa, RJ 1 :

Blanched Rehmanniae glutinosa in boiled water for 5 min, RJ 2 : Rehmanniae

glutinosa Jungkwa cooling for 24 hr after boiling RJ 1 in sugar-added RJS 1 for 60 min, RJ 3 : Rehimanniae glutinosa Jungkwa
cooling for 24 hr after boiling RJ 2 in RJS2 for 60 min. RJ 4 and 5 were prepared with the same procedure as RJ 3.

PRIS 1 :
» Values are meantS.D. of triplicate determinations.

Solution produced after blanching WR in water, RIS 2 :

syrup of RJ2, RJS 3 : syrup of RJ 3.

» Values with different superscripts within a column indicate significant difference (p<0.05) by Duncan's multiple range test.
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Table 2. Reducing sugar and sugar contents(°Brix) of Rehmanniae glutinosa Jungkwa and syrup prepared according to the
times of boiling-cooling cycle in sugar syrup

T i e pne e
RJ 1 0.23+0.00"? RIS 1 0.04+0.01¢ 0.59+0.01°
RJ 2 1.23+0.23° RJS 2 3.40+0.16° 53.40+0.20¢
RJ 3 4.12+0.86° RJS 3 5.12+0.41° 63.97+0.06°
RJ 4 6.34+0.78° RJS 4 10.56+1.91° 75.1040.10°
RJ 5 15.2940.52° RJS 5 24.71£0.83" 81.00+£0.20°
RJ 6 17.99+0.45°

Y Values are mean=S.D. of triplicate determinations.
? Values with different superscripts within a column indicate significant difference (p<0.05) by Duncan's multiple range test.

Table 3. Color of Rehmanniae glutinosa Jungkwa and syrup prepared according to the times of boiling-cooling cylce in
sugar syrup

JungKwa Color Syrup Absorbance
& L-value a-value b-value v at 420 nm
WR 32.70+0.14"%2 10.65+0.15% 19.27+0.10° RIS 1 0.48+0.00¢
RJ 1 32.98+0.71° 5.84+0.26° 15.26+0.37° RIS 2 0.42+0.00°
RJ 2 18.18+0.22° 4.36+0.19° 7.68+0.23¢ RIS 3 0.75+0.00°
RJ 3 13.67+0.23¢ 4.08+0.33¢ 6.07+0.08¢ RIS 4 0.8620.00°
RJ 4 9.68+0.02¢ 2.81+0.08¢ 3.84+0.05¢ RJS 5 0.99+0.00°
RJ 5 6.78+0.12° 1.46+0.06° 2.21+0.09"

RJ 6 6.83+0.03° 1.35+0.16° 2.15+0.02f P

Y Values are mean+S.D. of triplicate determinations.
? Values with different superscripts within a column indicate significant difference (»<0.05) by Duncan's multiple range test.
o] PoJAFT Gt Fo| gstel Ay

=

sk Stk mebd Ao PAE Azske PN AL FH AR
BAHE oAl REA BA HEL FF o AaAse] 3 4ol Z/tkn Sick E3, Fo el AR H)
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= B4 F NG ool =A% 43 A= Table A3 FEI] Hastel AiEo] S7RIGL i3l & &
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e BT gojxol ztol2 JERNATHp<0.05). 2 AlZE  ness A3 TSI T WAl U AIRE ko] b)
S galg oabg o] A EA(Pack er al 2006)2] AT A Z Alell —108.26 g2 YERNITE Springinessi 2
M AL £ A B9, ATt 17394 gem’Fo), & ol FoF e ® st kp<0.05) 7 1A EY AFE AA
W e A 5 | Z7bale] Bt 29 Alol] 0.90 %S RIS Cohe-
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Table 4. Texture properties of Rehmanniae glutinosa Jungkwa prepared according to the times of boiling-cooling cycle in

sugar syrup
Hardness(g/cm?) Adhesiveness(g) Springiness(%) Cohesiveness(%) Gumminess(g) Chewiness(g)

WR  3,928.56+237.95"?  —30.03+ 7.56" 0.89+0.05° 0.26+0.01° 982.61+ 71.84 909.44+ 66.58"
RJ 1 2,242.09+312.22° —9.29+ 3.53 0.90+0.03° 0.3040.12° 466.29+119.12° 420.60+104.74°
RJ 2 110.62+ 13.08° —1.16+ 0.55° 0.77+0.08° 0.47+0.04° 57.33+ 6.35° 44.19+ 8.21°
RJ 3 148.85+ 29.89°  —10.01= 1.67° 0.82+0.04% 0.48+0.04° 65.28+ 14.16° 57.79+ 9.23°
RJ 4 193.02+ 37.44°  —3527+ 5.41° 0.84+0.10™ 0.60+0.06" 10220+ 4.77° 76.69+ 3.23°
RJ 5 206.86+ 21.77°  —46.02+10.34° 0.86+0.06" 0.62+0.08* 113.56+ 10.01° 91.10+ 11.87°
RJ 6  253.88+ 27.34° —108.26x11.45¢ 0.90+0.02° 0.64+0.04° 131.15+ 14.79° 100.25+ 8.13°

Y Values are mean=S.D. of triplicate determinations.

? Values with different superscripts within a column indicate significant difference (p<0.05) by Duncan's multiple range test.

Fito] Sgtel what A& 72 W 4 7He] Q1 o] o
A el el of3)] GAl FAA= AR KRtk Gu-
mminess 2 chewiness hardness®} IR 2 A2 S
A7kt £R1 A FelA g439] vt £ 357t
2ol wek 418 271800 AF AF PN E 2ot
131.15 g, 100.25 g& YERHRATE &4 Zntol] Fo] 37}s
A AHRSFO R Qg Y AHg o | g 22 o] AefA|A]
T 29 gt S E g5 A8 ) ol A% =
A 2 HFshHA] 224o] Tddal A hardness, gumminess
2 chewiness”’} £718h= Ao 2 HQlth mwal Al M =21
A ZHRJ 4) ©]FHH adhesivenessE A 2| 3F YR 2272

o149 Aol2 FERNATH(p<0.05).

™

5. Total Phenol &zt

£ B4 w2 X3 2] total phenol T 57 2
= Fig. 29F 2o} A5 3 A3 H2HRI 1)9] total phenol
e 0.54 mgmLE SHHAT, A WA S (RI 2)
£ 0.64 mymLZ Z718IG T 28l £ 257 SU1E
% X4138] phenol o] F7lte] mix|o 2 £318 wi(RJ
6) 1.06 mg/mL7kA] 718ttt o5 Ball A3 HHE &
73-F, total phenol &3] F7Fel= A& & F AUATE Kim
et al(2007)°l oJabH kel =] Q= total phenol->
0.42% F=elv}, 42 S5l 347 S71E4S total
phenol o] F71ste] oW F5310S W 2.89% = S71%
Atk BuEAnk o] E B e ngA e 4kl A

o A7 &&=7F Fokx|a, Al Alte] AojAFE total

al 2006)°l WE2W Fxje] A| iEAke] e SehEe] A
2o wm4 SER Mgy, wudd A3t oy

1.2 -

a
b
d c

08 A -

f
) ]
0.0 A r r r r .

RI1 Riz RI3 R14 RIS RI6

Fig. 2. Total phenol contents of Rehmanniae glutinosa
Jungkwa prepared according to the times of boiling-cooling
cycle in sugar syrup.

Values with different superscripts indicate significant difference
(»<0.05) by Duncan's multiple range test.
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| w5

ulo] 3L
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shelEo]l dxjgld ola shghEe] Ajte] 7y

o] 7tk aL Husldt) A& 2 £X|3 4
gakal EAJo] A0 er al 2013)° wEm A= ghe]
total phenol &2 2.09 mg/mLe| 3L, A8 3.66 mg/mL
2 Qe ole Eoll o8l SA18e] Alxd o] sty

B84 AR FeulE 4Rl fElE HE gl &
7Hitka stk wheba] A& GaE Eole Hox d ¥
sl wet dm StEe] S7HE Fo® AlsETh
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6. DPPH Radical &2H=

=9 35| W 2|8 A 7}e] DPPH radical 227%52] ICs
=% Av= Fig 37 2tk A3 F 7 Az A a2 A 2
o] A8 FIHRI 1)9] ICso #-2 16.38 mg/mLE S =21,
91 BTt S7FEl whet I #ke] #Haste] wiAEe =
=91 213 HIHRT 6)2] ICspak2 8.81 mg/mLE =73 F[SIT]



68

18 ~

RI1 RI2 RI3 RI4 RIS RIG

Fig. 3. DPPH radical scavenging activities of Rehmanniae
glutinosa Jungkwa prepared according to the times of boiling-
cooling cycle in sugar syrup.
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Fig. 4. Hydroxyl radical scavenging activities of Rehma-
nniae glutinosa Jungkwa prepared according to the times of
boiling-cooling cycle in sugar syrup.
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