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Antioxidant Activities of Rehmannia glutinosa by Traditional Methods

Hyo Jin Kim*, Ji Yeon Lee*, Bo Ram You*, Doh Eun Soo** and Mee Ree Kim*"

*Department of Food & Nutrition, Chungnam National University, Daejeon 305-764, Korea.
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ABSTRACT : The objective of this study was to evaluate antioxidant activities of Rehmannia glutinosa (Raw Jihwang) by
traditional method. The total phenol content of Rehmannia radix Preparata (the final cycle of Jihwang) was increased to
205%, compared with Rehmannia glutinosa. Antioxidant activities, determined by ferric-reducing antioxidant potential
(FRAP), 2,2'-azinobis(3 ethybenzothiazoline-6-sulfonic acid) (ABTS) radical scavenging activity, 1,1-diphenyl-2-picrydrazyl
(DPPH) and hydroxyl radical scavenging activities, increased remarkably as the number of steaming-drying cycles
increased. Especially, FRAP value increased 285%. Also, ICs, values for DPPH and hydroxyl radical scavenging activities of
the final 9th-cycling product, decreased 48.4% and 76%, respectively, compared with those of Rehmannia glutinosa. Our
result was suggested that antioxidant activities of Rehmannia radix Preparata improve according to the increasing number

of steaming-drying cycles.

Key Words : Rehmannia glutinosa, Rehmannia radix Preparata, Steaming-Drying Cycle, Antioxidant Activities
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A& (Rehmannia radixy> @434l &3l thdd 25U
Rhemannia glutinosa LIBOSCHITH var. purpurea MAKINO
o] Helg gle 71 efd¥ola FFo] BWol low x5 3
Aol Hrefe o] "] Ut} (Park ef al., 2002). <4
I} RS AASI 7)Re] A AL ARG (dtE)elt
St ARS AT AS AR @t )elgsta g, W
T Ee ARIFE F57ES AS A (tE)elZt doh
(Ahn et al., 1999). SHelA A 9 T2, AE #9,
A sle, 5 A S Bol A=Al ik gk, 5
ugtolr o] A A E A g9 del 392 haoll o} F=to
Ae] FUAS7ER A o] Zhasiiddt. siv dAjelle 2
F29 AgS Azske anAt sol7b =] Aol Ak
o] Z7tsl= FAoIth (You et al., 2011). A& FLAES
E & catalpol, rehmanin, carotene, PB-sitosterol, 5-HMF (5-
Hydroxymethylfurfural), Vitamin A % glucose, raffinose,
mannotrioseE H|ZEH FF 5o ¢ JSH (Ahn er dl,
1998; Ma et al., 2002; Morota et al., 1989; Park et al.,

1989), A&} SR> 747t o & DElate] AREstal 9L
th SA|5e] ofg gl @o| AR} SA|Fo| zpo|7t vi=
A a2 AzIFANA TR T E o] ¥iskE]
w2l ZoE dEA Uk 7o) Al gk AtE=
S| 8e] Az F iR wste] dsk A (Hwang er
al., 2001)9} X9} ZAS] W2 £A)8 Fo| 5S-HMF 542
238 AT (Lee et al, 2002; Chun et al., 2002), <A
R3] FEAES g85o7 FES] % ¥ A
(Chun et al., 1997; Lee et al., 2004y52] A77F HAFY
om, o] SAge] AB3E 5-HMFO] Fhge] At
T (Lee et al, 2002; Chun et al., 2002)$} FHER] 2 A €]
AT (Chun et al., 1997; Lee et al., 2004)7} thH-H-o]c},
g4k Foll= superoxidation radical, hydrogen peroxide,
hydroxy radical (\HO), singlet oxygen ('0,) T°| &35}
whg/do] =& AT FrHiHle A WolAlAle] &
FS 23 3t Asd ZEFAE o] AlA MlEE
. Thld Ra T Alzbek A gelE F AY A A
%A ste AR 4eA AUTh (Cerutti 1985; Cohen
1988; Halliwell e al., 1984). = k3l A G490} o|xh

fCorresponding author: (Phone) +82-42-821-6837  (E-mail) mrkim@cnu.ac.kr
Received 2011 September 14 / 1st Revised 2011 October 1 / 2nd Revised 2011 October 5 / Accepted 2011 October 5



2157 -
=

oIx[ed -

R.G(

(Rehmannia glutinosa)

| washing

sample lkg + unstrained rice wine(7°) 1000 mL

| 18~22 T 48 hours

sample steaming(100C)

|l 2 hours
8 times

drying (50C)

| 16 hours

sample + unstrained rice wine *

! 9 hours

Rehmanniae Radix Preparata

Fig. 1. Manufacturing process of Rehmanniae radix Preparata.
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50CZ 1677 5t A%, or7F
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2. Total Phenol
HEA E20] phosphomolybic acide} #H-2-5le] HAS 1}
ElllE S 0183 WHOZE Singleton 5 (1965)2] Folm-
Denisiioll 93] SA38I5ItE A 82 HAZE A8 1.5 o
S 50mLS 718F & 1200 rpmollA] 154]7F EoF %s}oq
et wESnh AlxE w5ES 250mg ¥ 1mL PBS
(Phosphate buffered saline) bufferE %718}d 250 mg/mL -5
o] FEE 8IS Axst] AR doR ARSIt F
F 2.5mLell A& 0.33 mL, Folin-Denis 0.16 mL, Na,COs
03mLe ¥ oA 308 ARl 3 760 nm oA &F
L5 =430 standarde tannic acidS ARE-SIATH
3. DPPH (1,1-diphenyl-2-picryl hydrazyl) radical 2HS
DPPHEICZ 42712182 Blois (1958)2] h”'t”oﬂ gl =4

sg00] B AHelE AR 15 WES 50mLE 7kt
#1200 pmollA] 15417k B3k FEla 719} $EAA) 5

A7¥ske] 250 mg/mL 5
Zato] A|E Aoz ARSI A
g8 50pLel 1.5x10*mM DPPH (1,1-diphenyl-2-picryl
hydrazyl)&9 150 pL-& 7Fe & 308 ol 515mmol|x] &3
TE =43tk Az & AR &S 208, 508, 100,
2004, 40002 3]st HHZd A% (%)S thadl 2o=
ARk & 7F w2 2z ATl gk AEdelA 2
Z A0l 50%7t He % ICshS ek

T O -—1-1-

252 250mg ¥ 1 mL methanols
To] FE2E 298 A

Abspppr — Abssample

x 100
Abspppy

Free radical scavenging effect (%) =

AbSDppH' DPPH }‘] 0}:9] ‘—‘6“'_' =
AbSgmpie: DPPH Ak} Sample®] ¥Hg- 4%

4. FRAP (ferric-reducing antioxidant potential) value Z&

FRAP =72 Benzie and Strain (1996)2] ®'H-S 3313}
23319th. Al8e AAge AR 1.5 e 50 mLS

7t ? 1200 rpmell A 15417 &9 &8k 29t 553134

t}. =& 250mg Z 1 mL methanolS 7}3ked 250 mg/mL
TEO| FEE &S Axs] AR §HoF ARSI Al
Z% 09mL FRAP reagento] A5 0.03 erJr =T 0.09
mLE Y& F 37ColA 1087F vk3AIZ] & 593 m oA &
FrE SAsA

5. ABTS radical 2 Hs

ABTS[2,2'-azinobis (3 ethybenzothiazoline-6-sulfonic acid)]



radical cation decolorization®] Z7§<2 Pellegrin®] ¥ (1998)

o ofsf SAACH Alme] A WES e A F
dsltl. 5% 250mg B 1 mL methanolS H7Fske] 250
mgmL FEo| FE= &S Axdf] AR §HoR ALgS}
Ak AlE &9 50 uLet ABTS solution 1 mLE 30% <t

42 ¥ 2587} incubationdl™] 734 nm oA FF=E A3

of ofgfe] Aol oJal] A& Arksiirt.

(1 - Abssample)

Inhibition rate (%) = Abs
ABTS

x 100

Absaprs: ABTS Solutiond] &3%
Absgmpe: ABTS Solution¥} Sample®] 7H-

A
6. Hydroxyl radical &2Hs

Ngel Axge AR 150 WEe 50mLS 71 &
1200 rpmol| A 15A17F 59 FE3t] 79FsEsisinh. Adol
ALeE Alg gl FE5 250mg F 1 mL PBS (Phosphate
buffered saline) bufferS #7Fsle] 250 mgmL =2 F=E&
LA Axzste] ARSSIATE AR g Al &4 208, 50
ull, 1008, 2008, 40082 8|45t AJ|FEE&H 0.15mLo
buffer 0.35mL, 3mM deoxyribose &< 0.1mL, 0.1 mM
ascorbic acid® 0.1 mL, 0.1 mM EDTAE%, 0.1 mM FeCl;
£, I mM H0,89 0.1 mL& ¥o] & wwt & & 37T
A IAZE B9 HESAIALE WHgo] B § 2% TCAE}

1% TBA &5 2 42 F 100ClA 2027 wgak &
Wztslel 4l Felsisinh deds S3FEAE ©8-st]
532 oM FFEE SA A

2 5 nE

1. Total phenol &kt
BARS AR Axshs A Aol i total

[B5t0] THSLHoZ KNZ=ph K| st 2y

5 total phenol $Hgo] FHoR FUEINTE &3], 23]
TE A F7HEC] 108.1%3A 2™ 93] SE A 205.4%2] ES
F7HS JERI ole AAFE o]&dte] SAFEE Az
Sk #gelld S 9] wHEell Wt total polyphenol 3
o] Z7kE = Aoz AlEHET Woo 5 (2007)2] Al 2
st AR GS FETE PHOR SRS Axshe Ao
Ao Z dlE S SHENeH, HES SRS £
s o] F7kehe # A8 sYg 495 JEpiITh
You 5 (2011)9] Aol w=2H 282 FFEE UL total
phenol =S YeERNH 5 2HA|39] total phenol T
o] 7P w2 AoE AU HEd s HEA W
o 2711 ©]’3<] phenolic hydroxyl”1& 71 Wi SIFHEE
o] THoE A HollA ot Aegde el o=
dHA o T, 1 Y JA|, dAitks), FAE] vk
sk A& 7T (Yu et al., 2006; Kang et al, 2002).
wEtA SR o] wHEH FAksleo] F7kEE A1 total
phenol 3] S7I=2 71918k 20 = Alg €T

2. DPPH (1,1-diphenyl-2-picryl hydrazyl) radical 2Hs
AAGS sAZgo R Axshs 4ol A3 st DPPH
radical 2275¢] Z¥= Fig. 20 YeRAATE. kst 24 =
A % DPPH itz 2AWE st e] AAgoss
2 3l WIS siekE B S ofRlRel o5 FhlEe] =
o] BAEl= s Yeifs ARE Rteles g5k
H 4837 ARgE] A3 QUEk (Doh er al, 2010). A%
o] A8 Az Y T FXE 3o W= DPPH radical &
A% ICs % (DPPH LS 50% &AA71=d 2od 5
) dry basis2 A= A3 AAo] 26.64 mgmL, 13]
FXE Al 24.16mg/mL, 33] FX A 1856 mgmL, 63] FT3E
Al 16.58 mg/mL, 93] T3 Al 13.74 mgmLOZ X 37t
S7F 5 ABAG Hlste] 93] S Al oF 2uf 23
. ol ARG TEdl SAFE Axshs AN F

phenoldr# =4 A= Table 19] VERAITH E% A E 3 wEgd wel x3ke] dtslso] S o=
w2 A% total phenol &> AJA|o] 1.20 mg/mL, 13] AlZE Kim 5 (2009)2] Ao Qake 2o A
Z¥ A 2.05mgmL, 33] ¥ A] 325mg/mL, 63 FE A %29 Fx AHS Tl IS AFshk= N4 DPPH
3.57mg/mL, 98] TE Al 3.66 mgmLORE S dpgo] vHrE RA% Ay sl Syt AgESE FAHos St
Table 1. Total phenol content of Rehmannia glutinosa by traditional method.

0" 12 2 3 4 5 6 7 8 9
Total phenol 4 o) 5gd3 5 08+0,049 2.50+0.08° 3.2520.04" 3.26+0.06" 3.41+0.09" 3.57+0.08" 3.60+0.04° 3.65+011" 3.66=016"""
content (mg/mL)
Rate of

0 65.0 108.1 171.2

increase (%)

171

9

184.2 197.9 200.6 204.1 205.4

Y0:Rehmannia glutinosa ?1~9:Steam and dry-processing times.
“All values are Mean=S.D. of three replications.

"Different superscripts are significantly different by Duncan's multiple range test at p < 0.05.
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Table 2. FRAP value of Rehmannia glutinosa by traditional method.

0" 17 2 3 4 5 6 7 8 9
(Fn'fg/;‘mf'“e 0.52+0.00 0.88+0.02" 1.20+0.07° 1.32+0.25% 1.34=0.02° 1.370.15™% 1.400.01°¢ 1.49+0.20* 1.52+0.17° 1.99+0.11>""
Rate of
increase (%) 0 70.0 1323 154.5 158.4 164.0 170.7 189.0 193.8 285.0
Y0:Rehmannia glutinosa ?1~9:Steam and dry-processing times.
“All values are Mean=S.D. of three replications.
"Different superscripts are significantly different by Duncan's multiple range test at p < 0.05.
Table 3. ABTS radical scavenging activity of Rehmannia glutinosa by traditional method.

0" 17 2 3 4 5 6 7 8 9
ABTS radlical , .
scavenging  28.43+0.55" 37.170.81836.80+0.928 47.80=0.30'49.60£0.62°50.17+0.29°51.93+0.78964.801.08° 75.77£1.10°77.93 £1.50*""
activity %

0:Rehmannia glutinosa *1~9:Steam and dry-processing times.
“All values are Mean=S.D. of three replications.

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

1C 5y(mgfmL)

o 12 2 3 4 5 6 7 8 9

Fig. 2. DPPH radical scavenging activity of Rehmannia glutinosa
by traditional method.
Y0:Rehmannia glutinosa ?1~9:Steam and dry-processing
times.

she B A% fAKE A3 ekl tiaekd (7
Ao w2 £x|3e] 5-HMF 3HES 0.1% oS 8517
Ve Aoz AL e, Lee T (2002) A2 A
2 A TR 3] ST mE S-HMF«] slafo] =712
HeRITh ol SR Ax Al FEFE Sl w5
HMFS} 28 489 Z7t2 dikslsol S7lshe Ao A}
sd.

I

3. FRAP (ferric-reducing antioxidant potential) value &
AAGE SAFORE Axdhe H7G] Ao thek FRAP
value®] &4 ZA3E Table 20| YeRNSIT. AR Se] <25
Az #8 & FXE 359 WE FRAP valuee A o]
0.52mg/mL, 18] X A] 0.88mg/mL, 38 SX A] 1.32my
mL, 63] X A] 1.40mg/mL, 93] =X A] 1.99 mg/mL=E
olFog Z71EINTE (p<0.05). °l& Kim et al. (2011)9]
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FANE TSt SR Alxde
RAP valueZ %7‘35& A3} 272
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Azsre oI

4. ABTS radical &2Hs

A S Ao g Az 2o 3ol ik ABTS
radical 24% &4 Z3E Table 39 YeRNRATE X&) &
A& Az B F FE 3150l w2 ABTS radical 2752
Zizke] A|87F 125 mgmLe] = o uf, AJx|3o] 28.43%,
18] &3 A 37.17%, 33 X A 47.80%, 63] =X A

51.93%, 93] X A] 77.93%C2 folHog ZFrlslth

(»<0.05). Kim 5 (2007)2] Aol Ate] gujFEEo

w2 ABTS U7 &2AFS AEsIHoH 01]EP FEE

50%, 75% °lere FEEo] 40%2] 275E Hol o E

AollA AR A4 &r FEE H]o}oq 2 g4

YEPHIAIRE A F-S FoTEote] SAFOR A2 S
= 71.93%Z H & 27%S YT

5. Hydroxyl radical 2HS
ARG Ao R Axskes H] Aol it Hydroxyl
radical 22715 1Cs %2 54T 23S Fig. 390 Uepiich
;g;qug O]&OP"% i o R 93] FX 7789] hydroxyl
dry basisZ AF&3H A3 AYA]Fo]
Al 1327 mg/mL, 33] FE Al 8.69
8.53 mg/mL, 93] =X A] 6.37 mgmLS

18.44 mg/mL,
mg/mL, 63] 5
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Y0:Rehmannia glutinosa * 1~9:Steam and dry-processing
times.

2 X 357 TSRS ICs @Ol 76.1% At ut
2 SE 57 SRS 1Cs, #hol sl ditslsol
Z7keke Aoz ALEETE hydroxyl radical («OH)}S Ak
& F WAl wlg- Aste] A sl FE 9EE she
ZAoz dEA Qth (Chung, 1997). 3 ST o 3
A oz 7P HEEA o) _:113:1 A A3 Ak
DNA &4 FAU EdHolE st 22 4dA o

om, 7Pd ZA4o] 73t free radicalolth (Kim er al, 2011).
You 5 (2011)¢] AT w2 FFE A 3] hydroxyl

radical 275 274 A% TAAG) 1Cy ol 71 2o} 7}

w2 s Yehhiglon, AR 194 4 APL‘%%OH
mEtA ARbgolsel Afols vEhliH, F3 w}ﬁ} AolE
QlTharl WaEsisith
ZAel =
FEIEA 201195 X5 —‘%‘*5} 71 AR =
S Ao YRR olo] TAE=FTh
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