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Changes of Antioxidant Activity and Ingredient in
Medicinal Plants by Processing

Bae Cheon Cha* and Kyung Su Jun
Department of Pharmaceutical Engineering, College of Health Sciences, Sangji University, Wonju, 220-702, Korea

Abstract — This study was conducted to investigate the change of antioxidant activity and ingredient in 4 species medicinal
plant by processing. As a result, EtOAc extract and n-BuOH extract obtained from Cistanche deserticola Y. C. Ma and pro-
cessed Cistanche deserticola Y. C. Ma showed difference on the experiment of antioxidant activity by DPPH method. Change
of ingredient also was confirmed by TLC and HPLC analyses. Two main compounds of antioxidant activity change were iso-
lated by column chromatography from the EtOAc extract and »-BuOH extract of Cistanche deserticola Y. C. Ma. The chemical
structure of the compound 1 isolated from EtOAc extract of Cistanche deserticola Y. C. Ma was elucidated as 2'-acetylacteoside
by means of IR and NMR analyses. Also, the chemical structure of the compound 2 isolated from #-BuOH extract of Cistanche
deserticola Y. C. Ma was confirmed as acteoside. The antioxidant activity of processed Cistanche deserticola Y. C. Ma. was
declined by 3 time decrements of 2'-acetylacteoside such as 1.89 mg/g to 0.62 mg/g and 2 time decrements of acteoside such

as 5.81 mg/g to 2.67 mg/g by processing.
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AEME - 2 AP AR WE (4ractylodes japonica
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22431992, chemical shift= § unit® JERHAT 8-S
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t}. FT-IRS Nicolet Impact 4202 AHg-3lo] KBrg o2 =
3193, UVE Milton-Roy Spectronic Genesys-5 -4 A1&
ARESISITE. A #elE 18 %4 column chromatography
& silica gel-> Kiesel gel 60 (particle size 70-230 mesh.
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3}8HE 1 - Amorphous powder; m.p : 140-141°C; UV
amax(MeOH) : 206, 287, 335; IR (KBr, cm™) 3450 (OH),
1705 (C=0), 1535 (aromatic C=C), 1100 (C-O); 'H-NMR
(300 MHz, CD;0D) & : 7.60 (1H, d, J = 15.9 Hz, H-T),
7.05 (1H, d, J = 1.8 Hz, H-2), 6.94 (1H, dd, J = 8.4, 1.8
Hz, H-6)) 6.78 (1H, d, J = 84 Hz, H-5), 6.67 (1H, d, J
= 8.1 Hz, H-5), 6.64 (1H, d, J = 1.8 Hz, H-2), 6.45 (1H,
dd, J = 8.1, 1.8 Hz, H-6), 6.27 (1H, d, J = 159 Hz, H-
8), 499 (1H, d, J = 1.4 Hz, H-1"), 452 (1H, d, J = 8.1
Hz, H-1"), 2.69 (2H, m, H-7), 198 (3H, s, OAc), 1.06
GH, d, J = 60 Hz, H-6"); "C-NMR (75 MHz, CD,0D)
§ : 1703 (OCOCH,), 167.1 (C-9'), 148.7 (C-4'), 147.6 (C-
7, 1457 (C-3"), 144.8 (C-3), 143.4 (C-4), 130.6 (C-1),
1264 (C-1), 122.1 (C-6), 120.1 (C-6), 116.0 (C-2), 115.4
(C-5), 1153 (C-5), 115.1 (C-2), 114.0 (C-8), 102.7 (C-
1™, 100.8 (C-1", 79.4 (C-3"), 74.9 (C-5"), 724 (C-2"),
714 (C-4™, 712 (C-8), 70.7 (C2™), 70.7 (C-3"), 69.6
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(C-4"), 694 (C-5"), 61.9 (C-6"), 34.6 (C-7), 19.7 (OCOCH,),
17.3 (C-6").

3}8E 2 - Amorphous powder; m.p : 140-142°C; UV
Amax : 206, 287, 335 (MeOH); IR (KBr)cm'1 1 3400
(OH), 1701 (C=0), 1520 (aromatic C=C), 1100 (C-O);
'H-NMR (300 MHz, CD;0D) & : 7.59 (1H, d, J = 156
Hz, H-7), 7.06 (1H, d, J = 1.8 Hz, H-2'), 6.94 (1H, dd, J
= 8.1, 1.8 Hz, H-6) 6.78 (1H, d, J = 8.1 Hz, H-5, 6.67
(1H, d, J = 8.4 Hz, H-5), 6.63 (1H, d, J = 1.8 Hz, H-2),
6.56 (1H, dd, J = 84, 1.8 Hz, H-6), 6.28 (1H, d, J =
15.6 Hz, H-8), 5.18 (1H, d, J = 1.4 Hz, H-1"), 437 (1H,
d, J = 7.8 Hz, H-1"), 2.79 (2H, m, H-7), 1.08 3H, d, J =
63 Hz, H-6"); "C-NMR (75 MHz, CD,0D) & : 167.1
(C-9"), 148.6 (C-4), 146.9 (C-7), 145.7 (C-3"), 144.9 (C-3),
143.5 (C-4), 130.3(C-1), 1265 (C-1'), 122.1 (C-6)), 120.1
(C-6), 1160 (C-2), 1154 (C-5), 1153 (C-5), 115.1 (C-2),
114.0 (C-8"), 103.0 (C-1"), 101.9 (C-1"), 80.5 (C-3"), 74.9
(C-5"), 72.6 (C2"), 712 (C-4™), 712 (C-8), 70.7 (C-2"),
70.7 (C3"), 693 (C-4", 692 (C-5"), 61.9 (C-6", 354
(C-7), 17.3 (C-6").
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Mobile phase

Gradient Time Flow
profile (min) (ml/min) A B
(AcCN) (2% AcOH)
0:00 1.0 0 100
10:00 1.0 30 70
20:00 1.0 40 60
30:00 1.0 0 100
HdEd &Y A SEE +x SE530 ErE EEE

N
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Table I. Radical scavenging effect of the obtained extracts
from 4 species medicinal plant and processed medicinal
plants on DPPH method

Sample 5(.)% a

Reduction(mg)
Tocopherol 0.022
BHA 0.015
Atractylodes japonica Koidzumi ~ MeOH 0.076
(Backchul) n-Hexane 0.078
EtOAc 0.073
n-BuOH 0.082
H,0 0.081
Processed Atractylodes japonica ~ MeOH 0.074
Koidzumi (1) n-Hexane 0.076
(Cheongcho Backchul) EtOAc 0.068
n-BuOH 0.074
H,O 0.080
Processed Atractylodes japonica ~ MeOH 0.076
Koidzumi (2) n-Hexane 0.075
(Migamchim Backchul) EtOAc 0.080
n-BuOH 0.069
H,O 0.080
Anemarrhena asphodeloides MeOH 0.070
Bunge n-Hexane  0.076
(Jimo) EtOAc 0.042
n-BuOH 0.072
H,0 0.079
Processed Anemarrhena MeOH 0.072
asphodeloides Bunge (1) n-Hexane 0.078
(Jugu Jimo) EtOAc 0.045
n-BuOH 0.063
H,0 0.086
Processed Anemarrhena MeOH 0.073
asphodeloides Bunge (2) n-Hexane 0.082
(Yeomcho Jimo) EtOAc 0.045
n-BuOH 0.071
H,O 0.079
Psoralea corylifolia Linne MeOH 0.072
(Bogolji) n-Hexane 0.073
EtOAc 0.073
n-BuOH 0.073
H,0 0.086
Processed Psoralea corylifolia MeOH 0.071
Linne n-Hexane 0.075
(Yeomcho Bogolji) FtOAc 0.068
n-BuOH 0.071
H,0 0.088
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Table I. Continued
Sample 5(.)% a
Reduction(mg)
Tocopherol 0.022
BHA 0.015
Cistanche deserticola Y. C. Ma  MeOH 0.075
(Yookjongyoung) n-Hexane 0.085
EtOAc 0.030
n-BuOH 0.025
H,0 0.094
Processed Cistanche deserticola ~ MeOH 0.081
Y. C. Ma n-Hexane 0.072
(Jugu Yookjongyoung) EtOAc 0.048
n-BuOH 0.050
H,0 0.078

*Amount required for 50% reduction of DPPH(2x10'mM,
0.079 mg) solution.

S BE5l7] 98l $5-89] EtOAc £ &S A~EE3)
o] dojxl 452 AFEFE | t3te] DPPHH| 2|3} free
radical 227 ZHg-S 28 A3} fraction E-39] AE-3E0]

a-tocopherol HtH= 973122 BHASR= frARH dhalsla =}
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ZHE %*év‘jr—% Erﬂ 3l7] 9lste] ThA] MeOH : H,0 = 10
1% I o] 27l 8ulE AM8-gt Lipophilic Sephadex
LH-200.2 ZHngﬂ sto] & FAE] sl etk 1S
AAT.

shetE 12 v BAA e FUE TLC 7oA UV
254 nm ZAMI S<71 37, cerium sulfate 3HAF WO
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] E-o]& 2] phenylpropanoid glycoside®] &4 bandE &
215kl o, IRIIAE 3450 cm™ 2] OH, 1705 cm™¢] C=0,
1535 cm™2] aromatic double bond = 1100~1000 cm™ |4
o] CO7E . FFHow 3198 19 'H 2 “C-
NMR 59| 7]7] #4125 ¥5F 9 28279 spectral
data®} ¥ A5 A S5 19] 2= Fig. 19 UE
W Az} 7o) 2acetylacteoside® 57 3FATE.
Al4:3le] EtOAc ¥8ER T B & gatsl &4d9) 2p
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F A3} fraction B-49] A-E0] o-tocopherol b= -
Fstal BHASH Ak &35 Yepliddeh 93 2394&
UERH fraction B-425-E S Fal7] flste] thAl
MeOH : H,O = 10 : 1914 1 : 1022 7 &ujE AR
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OH OH

Compound 1

OH OH

Compound 2

Fig. 1. Structure of compound 1 and compound 2 isolated
from Cistanche deserticola Y. C. Ma

siet=E 2 P Bl A ] EEE TLC JolA UV
254 nm ZARN 71 A3, cerium sulfate 32+ WhAo]
AL wem, UV spectrum® Z5E 206, 287, 335 nmell
4] E-0]Z 21 phenylpropanoid glycoside®] & bandE &

Qlalglom, ReIME 3400 cm™e] OH, 1701 cm™2] C=0,
1520 cm™ @] aromatic double bond 2 1100-1000 cm™ | 4]
9/] CO7]E _'g]_o] o]_ =5 ;]Z.x—]_& §]r€ﬂ-‘j 2_/] IH o 13c_
NMR 59| 717] #4212 ¥5F 2 2A277"2] spectral
datag]r vl ZA8E A3} slehE 29] 2% Fig. 190 Y}

W A3} 7o) acteoside® S SFAT

K589 M FME 2-acetylacteoside?} acteoside
o| shitst &M — 85-89] EtOAc #28E3 n-BuOH £
EZRE itsl &4 4RO = B8l 2-acetylacteoside
9} acteosidedl] HeiM = £ E3 7+ DPPHYES ©]&3h
free radical 227 @3}ol] ]38 ks A A3 A}
Table 1ol YERd vle} 7Ho] a-tocopherol.Ths $-3}aL
BHA®R= A9l fAle 39+ YRS ©] A3 Xiong
Zo] B et 8289] phenylethanoid W] GH ARS9] 8
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Table II. Radical scavenging effect of 2'-acetylacteoside and
acteoside isolated from Cistanche deserticola Y. C. Ma on
DPPH method

Samples 50% Reduction(mg)®
a-Tocopherol 0.022
BHA 0.015
2'-Acetylacteoside 0.014
Acteoside 0.015

“Amount required for 50% reduction of DPPH(2X10'7mM, 0.079
mg) solution.

] §Lc’]E]OVﬂ‘jr

2'—Acety|acte03|d62} cte03|de_l HPLC 24 2 &
B - 558 A 5800 oM st B FAE
o] o]F F Aol ElF el wEt FF-8-ol oA
5,‘—;‘(]0]] T,q-% 601—}‘\_]_@:]_ 51-7\4/] B:]g].]: o]‘é _f_/\(-)].l:,‘_E/] ‘o‘]—E]:
wste] w2} RS & 4 AT WA olE F 4
o] FHF WskE wAsh] Sls A B 24 AR
Fo o] B8 95l Capcell Pak C18 (4.6 x 150 mm,
5 um, UG 80) Zrd3} 35°Ce] Z2%, UV 320 nm 3,
O ELol E-F T 2% 24RgN9] o] 5 E o83 gradient
zzj, 1 memA 05:01]/\1 %%&L,} A Z/HHQ_] 2.
acetylacteoside®} acteoside®] HPLC 419 &3 313t}
o] 2d& Li 579 WelA 19%, 177 tholA Bold o)
AE Fig. 20 YR A3} 720] 2'-acetylacteoside= 13.23
o acteoside= 11.7%tHZ A4 EE|grozx, the v 3/_94
7 flel 24 FEe 97t EejHo] sl ¢
g l"f:’ﬁ. o 2 HeE ok

S8 72 T8 T 2 T FqEF
$J5ted R)3EEZ 21 2-acetylacteoside®} acteoside -4
25, 50, 100, 250, 500 pg/mi®] FEER A5}k
HPLC Z712=2 -‘?4@. S AAE xFS T y—%
WA o7 o] AIAL e Azt AdAIS R %F
7} 0.998} 0997J FEAAE YT

K38 x| |FF80| &fE 2-acetylacteoside 2t
acteoside®| B - 5583 74 58 MeOH F=&
S 217} 4 mg¥ FH35t] 50% MeOH 1 mldl] soi4 &4
F HPLC #4Ho 2 =43} 2-acetylacteoside®} acteoside
o] B3 WA A7 AFAE ol &ete TS et
o kst A il g wistE Yol A, 580l
A= 2-acetylacteoside’} 1 g & 1.89 mg, acteoside= 1g
F 5.81 mgo] =] AN, FA SFLAAME 2
acetylacteoside’} 1 g 3 0.62 mg, acteoside= 1g & 2.67 mg
o] &-fr=lo] A TH(Table III).

et 585 ol @7 X S8 T S
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Fig. 2. HPLC chromatogram of 2'-acetylacteoside(a), acteoside(b), Cistanche deserticola Y. C. Ma(c), and processed Cistanche
deserticola Y. C. Ma(d)

Table III. Contents of 2'-acetylacteoside and acteoside in Cistanche deserticola Y. C. Ma and processed Cistanche deserticola
Y. C. Ma

Cistanche deserticola Y. C. Ma Processed Cistanche deserticola Y. C. Ma
Compound (Yookjongyoung) (Jugu Yookjongyoung)
(m/g) (m/g)
2'-Acetylacteoside 1.89 = 0.20 0.62 = 0.01
Acteoside 5.81 £ 0.05 2.67 £ 0.05

Values are mean+ S.D (n=3)
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