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Abstract

To develop new natural antioxidants, antioxidative activity of ethanol (75%) extracts from 50 edible or
medicinal plants were examined on lard and palm oil by Rancimat method (120°C, 20 L/hr). The extracts
from Rhus verviciflua STOKES showed comparatively strong antioxidative activity on test. Of the solvents
used for extraction, chloroform extract exhibited the strongest antioxidant activity. Al (antioxidant index:
induction period of oil containing extract/induction period of control oil) of chloroform extract was higher
than that of commercial antioxidant, such as BHT, BHA and 8-tocopherol. Free phenolic acid fraction (200
ppm) of the chloroform extract from 75% EtOH extract of Rhus vernicifiua STOKES (RCF) showed stronger
activity than that of BHT, BHA, and 8-tocopherol at the same concentration. RCF-11 and RCF-13 fractions
separated by silicagel column chromatography from the RCF showed stronger activity than other fractions by

the Rancimat method.
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droxyanisol), BHT (butylated hydroxytoluene) % DPPH
(1,1-diphenyl-2-picryl hydrazylx= Sigmax} #|&, BF3
(Boron trifluoride methanol complex)s= BDH Laboratory
suppliesA} #|E-, TLC plate (silica gel 60 Fus, 7] 0.2
mm)$} silica gel 60 (70~230 mesh)2- MerckA} Xﬂ =5,
[ e PR T T
stleh.

AREZ17]

Rancimat 679 (METHROHM AG, CH-9100 Heris,
Switzerland), GC-17A (Shimadzu, Japan), UV spectro-
photometer (Shimadzu UV-1201, Japan), UV lamp
(spectro line, Japan).
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Fig. 1. The schematic diagram of the separation of free phenolic acids, soluble phenolic acid esters and insoluble
bound phenolic acids from Rhus verniciflua STOKES.
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Bark of Rhus vernicifiua STOKES (800 g)

75% aq. EIOH
Filtration & vacuum evaporation
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[ CliCh / 110
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Fig. 2. Isolation of the antioxidative compounds from
Rhus verniciflua STOKES.
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Table 1. Antioxidative activity of the ethanol extracts from various medicinal plants on lard and paim oil

)
Korean name Scientific name Part used Al
Lard Palm oil

7HA 2.7} Acanthopanax sessiliflorus Seem stem 1.43 1.15
A= Chrysanthemum indicum 1. flower 1.20 1.13
7}48) Nardostachys chinensis Batal root 1.93 1.00
A7 Zingiber officinale Roscoe root 3.18 1.50
7=} 8 Rehmannia glutinosa Liboch root 1.05 1.09
Az Rhus verniciflua STOKES stem 5.18 1.74
73al Euryale ferox Salisbury seed 1.18 1.22
A)ul) 22} Aconitum Koreanum R. Raym root 0.99 1.18
Tdx Caragana sinica Rehder seed 1.34 1.18
T-7) A Lycium chinense Miller root 1.30 1.09
-4 Dianthus chinenis L. whole 3.90 1.53
el Pericaeta communisma Gete et Hatai whole 1.05 1.24
T2} Allium tuberosum Rottler seed 1.10 1.27
FAHx Chrysanthemi Sibirici Herba whole 0.91 0.97
s}2q] Trichosanthes kirilowii Max seed 091 1.27
Prel Prunus persica L. seed 1.51 1.07
Ay Selaginella tamariscina Spring whole 1.23 1.23
TFAF Malva verticillata 1.. fruit 1.16 1.16
23] Citrus unshiu Marcorwicz bark 1.05 1.29
¥4 Scaro phularia buergeriana Miq root 1.00 1.14
+Hx Glechomo hederacea var. longituba Nakai whole 3.89 1.51
SR FA Citotium barometz 1.Sm root 0.98 1.06
RS Elsholitzia splendens Nakai whole 1.28 1.15
s} Physalis alkekengi var. franchetii Hort fruit 1.37 1.15
gAl Arisaema japonicum Bl root 0.89 0.97
o7 Angelica gigas Nakai root 1.02 1.02

Al (antioxidant index) was expressed as induction period of oil containing various plant extracts/induction period of natural oil.
Induction period of oil was determined by Rancimat method at 120°C. Each extract, 1,000 ppm, was added and aerated at 20 L

(air)/1 hr.



Qopdz el A ST 49 2FERvE A8 B4ERY vl 859

Table 1. continued

13
Korean name Scientific name Part used Al -
Lard Palm oil
o 3= Zizyphys jujuba Miller var.inermis Rehder fruit 0.99 1.21
FAl7 Fraxinus rhynchophylla Hnce bark 1.04 1.19
e Codonopsis pilosula NANNF. root 1.09 1.21
LRI Celosia cristata L. flower 1.26 1.11
uts} Mentha arvensis L.var.piperascens leaves 1.07 1.01
H}7] Sinomenium acutum Rehder.et Wils root 0.82 0.92
Apit Adenophora triphylla var. japonica Hara root 1.19 1.13
A Citrus uvshiu Marcorwicz bark 1.05 1.29
A Lycium Chinense Mill stem 1.05 0.98
A% Bupleurum falcatum L. root 1.13 1.11
2.7}y Acanthopah Sessiliflorum Seeman bark 1.02 1.07
A Prunus mume Sieboid et Zucc fruit 1.25 1.07
£-o]a] Prunus humilis Bunge seed 1.02 0.99
S5 Myristica fragrans Houttuyn fruit 4.20 1.05
Sokzt Epimedium koreanum Nakai leaves 0.99 1.15
e Lonicera japonica Thunberg stem 1.24 1.08
2} Aster tatarricus L. oot 1.07 0.98
2734wt Cimicifuga heracleifolia Kom fruit 1.88 1.17
A4 Poncirus trifoliata Raf leaves 1.04 1.14
A Sanguisorba officinalis Linne root 1.09 1.06
E kel Gastrodia elata Blume 100t 1.11 1.13
Az Rubia akane Nakai. root 0.98 1.00
28t Gentiana scabra Bunge flower 0.98 1.01
) A} Gradenia jasminoides Ellis fruit 1.16 1.13
2198 Alisma orientale Juzepczuk leaves,stem 0.95 1.01
47 Platycodon grandiflorum A. De Candolle root 1.18 122
golgr Pulsatilla koreana Nakai root 1.11 1.10
3}7] Astragalus membranaceus Bunge root 0.97 1.04
Hx Geranium thunbergii siebold et Zuccarini stem 1.31 1.10
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Table 2. Antioxidative activity of each fraction of 75% ethanol extract of Rhus verniciflua STOKES by concentration

on oil
Lard 200"
Fraction

400 600 200 400 600
Crude extract 4329 4.98 6.02 1.24 1.36 1.79
Chloroform 5.09 7.12 947 1.34 1.75 1.99
Ethyl acetate 1.90 2.01 2.12 1.13 1.30 1.42
Butanol 1.07 1.11 1.15 1.07 1.10 1.12
Water 1.15 1.50 1.92 1.12 1.15 1.19

""Concentration added of each fraction (ppm).
Refer to the footnote of Table 1.

Table 3. Antioxidative effect of free phenolic acid and soluble phenolic acid ester of chloroform fraction of 75%
ethanol extract of Rhus verniciflua STOKES on lard and palm oil

Lard 200"
Fraction
400 600 200 400 600
Free phenolic acid 4.29” 6.14 8.65 1.62 2.02 2.46
Soluble phenolic acid ester 1.74 2.30 2.63 1.26 1.33 1.51
BHT 1.52 1.62 1.74 1.02 1.10 1.13
BHA 2.57 3.14 3.54 1.03 1.07 1.10

"YRefer to the footnote of Table 1.
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Table 4. Antioxidative activity of fraction RCF-1~RCF-14
obtained by column chromatography of free phenolic
acid fraction of Rhus verniciflua STOKES on lard and
palm oil

Fraction” Antioxidative index”
(200 ppm) Lard Palm oil
RCF-1 3.91 1.29
RCF-2 3.72 1.19
RCF-3 3.29 1.13
RCF-4 2.10 1.11
RCF-5 1.99 1.02
RCF-6 2.35 1.06
RCF-7 1.82 1.02
RCF-8 1.92 1.07
RCF-9 1.95 1.15
RCF-10 2.71 1.19
RCF-11 5.57 1.53
RCF-12 6.19 2.14
RCF-13 4.64 1.43
RCF-14 2.51 1.33

"Refer to the footnote of table 1.
PElution condition of silicagel column chromatography (CHCL,:
MeOH —- CHCl,: MeOH : H,0=40:1 — 20:4:1, vi¥).

E2 2 X E/MErE/E=20:4:1, vAN)E o] 4 14712]
groz Fysigch AFHE F ouio] L4
7] H8-& 200 ppm $FOE =X 9} H-fol] Hr}a}e
Rancimat method 2. 22 3lakzl & 79-2 w2y 2
7= Table 49} 7). Table 40l|A] Bl 222 ¥ 2/0)
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Table 5. UV.vis spectral data for fraction of free phenolic P
acid from Rhus verniciflua STOKES separated by sili- [

cagel column chromatography

Fraction Amax, nm” Alnm®
RCF-1 342.50 40
RCF-11 380.00 45.5-55.5
RCF-13 395.00 45-55

"Main peak, solvent: MeOH.
“Spectrum shift, 2 N NaOH 1~2 drop.

B-2-=40:1 (viv)2] SullAellA RCF-1-& #&]3}%,
A FAES) 222 T E/MSL/E=20:4:1 (VAN)
S Alol| Al EAJo] 2%k RCF-113} RCF-13& -2
slgdch. RCF-12 UV 365 nmollA] 5}t 8§38, 254
nmol| A 248 Hjow], Ak wblal 4 wbg-S
vheliglic}. RCF-11-& UV 365 nm, 254 nmol|A] 244
£, 10% AP $-98 Jehioith. RCF13E
UV 365 nmollA] 24, 254 nmol|A] 4L, 10% 3}
Ahg-f o g WhA] wghaf S vheldi{et. UV spectro-
photometerE- ©]4-8}<] scanningdt Z 3}, RCF-1- 342
nm, RCF-112 380 nmoljx] Frl=F We] o, RCF-
132 395 nmel|A] Frieg w9t 0.2 N =43l
EFL & vk Arlste spectrum®| shiftE B 2
& Table 5914 Hole 75} o] 40 nm A= F
Wiert o]l FE v Dbl FH o, shifts
o2 Hol 5o FASlEAS Rolve B
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2 34 5 9lgleh,

Synergistic effect
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1}

Antioxidant index

RCF-11 concentration (ppm)
Fig. 3. Synergistic effect of several synergists on anti-
oxidative activity of RCF-11 isolated from free phenolic
acid fraction of CHCI, fraction obtained from Rhus
verniciflua STOKES on lard.
YRefer to the footnote of Table 1.
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Fig. 4. Synergistic effect of several synergists on anti-
oxidative activity of RCF-11 isolated from free phenolic
acid fraction of CHCI, fraction obtained from Rhus
verniciflua STOKES on palm oil.
YRefer to the footnote of Table 1.
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Fig. 5. Synergistic effect of several synergists on anti-
oxidative activity of RCF-11 isolated from free phenolic
acid fraction of CHCI, fraction obtained from Rhus
vernicifiua STOKES on soybean oil.
YRefer to the footnote of Table 1.
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Fig. 6. Antioxidant activity of different fractions of free
phenolic acid from Rhus verniciflua STOKES by silicagel
TLC. Concentration of each sample was 200 ppm.

YRefer to the footnote Table 1.

ch. R el WAL BB AX9) A 24 £
oA 2t FASAEE] BAe] Aol7h olgL Hale
4 lsdet.

2

drbd o go] AMEStR Qe ?}Q}ZH T il
ST Qe RAE ARsRE 7 3 At S
w3 AAS dAAeR JaEEAdS #, A9
2215tedet. A A (Rhus verniciflua STOKESye- 21}
FIHAnacardiaceae)el| 48l £VVT-(Rhus verniciflua
STOKES)®| ol o2 ghollris 75, 8%, 574, ¥

dlel BHo2 ASsgE. $Y ALEREEL
E=X]¢} #4548 7]2 E Rancimat testol|A] 3}4ks}A 37}
°J33ﬂ319-"4, e S48 27} Felsle] B3slg
-&ufl chloroform 2ol 3H413} &AJo) 71} E9)kt}. o]
HEE-L t}A) phenohc compound & £Al 02 G B
B3 &, Ao =L free phenolic acid§-#-5- silica gel
column chromatographys}ot} RCF-11 #-33lgj o, o]
TYEE EA, /- 2 ATl 244 200 ppm E2

2 7} 3418 ul Al (antioxidant index: &5 J-&
F709) 52178 AAA FEALLE e 7
= 27t 557, 1.53 3 1545 el o] e
Fxo| 9] 8-tocopherol, BHT, BHA Hr} S8A41-9-%]
o ExolAle 4, B4R B} T BelaE
150 A= &347} $4stolr). RCE-116]] 8H4ksiakgo)
k2941 ascorbic acid, citric acid, 8-tocopherol 200 ppm-&-
A7Me F 2220 2B el b SEAAI0
AR A s ngict. AEAfel A ascorbic
acidE H7HE o d5o2 A84E AI7]-
IS Ax a7t dglon, FEAFAE
tocopherols- A713l& o FE° 8 ALLFHLS o y_u]-
A} 29 AX Abpdlgdr). Rancimats £l 3H4ks)
o] gal A -9—‘4—1— 75% ethanol F322] free
phenolic acid A} ¥-2 TLC, UV spectra® 3 £ Ax}
flavanoneo |} ﬂavoneﬁ] EEE 25, ¢gog 7
YalEdo g F2FAe] R}

Al 2

o] AT 98 FUs|E AUAT A2 S
om A7) 4ol ZHAL=},

= #

1. Takashi, M. and Takayuki, S.: Antioxidative Activies of
Natural Compounds Found in Plants, J. Agirc. Food
Chem, 45, 1819-1822 (1997)

2. Fereidoon, S. and Ryszard, A.: Antioxidant Activity of
Protein Hydrolyzates from Aquatic Species, JAOCS, 73,
1197-1199 (1996)

3. Kim, 8.Y., Kim, 1.H,, Kim, S.K., Oh, M.J. and Jung, M.
Y.: Antioxidant Activities of selected oriental Herb
Extracts, JAOCS, 71, 633-640 (1994)

4. Yen, G.C., Chen, H.Y. and Peng, H.H.: Antioxidant and
prooxidnat Effect of Various Tea extracts, J. Agric.
Food Chem, 45, 30-34 (1997)

5. Yen, G.C. and Lee, C.A: Antioxidant Activity of
Extracts from Mold, Journal of Food Protection, 59,
1327-1330 (1996)

6. Ito, N., Fukushima, S., Hasegawa, A., Shibata, M. and



10.

11.

12.

13.

14.

15.

16.

17.

ez e AE b S

Ogiso, T.: Carcinogenicity of butylated hydroxy anisole
in F 344 rats. J. Natl. Cancer Inst, 70, 343 (1983)

. Branen, A.L.: Toxicology and biochemisiry of butylated

hydroxyanisole and butylated hydroxytoluene. JAOCS,
52, 59 (1975)

. Park J.H., Kang K.C., Baek, S.B., Lee Y.H. and Rhee,

K.S.: Seperation of Antioxidant Compounds from
Edible Marine Algae, Korean J. Food Sci. Technol, 23,
256-261 (1991)

. Choi, U, Shin, D.H., Chang, Y.S. and Shin, J.L:

Antioxidant Activity of Ethanol Extract from Rhus
javanica Linn on Edible Oil, Korean J. Food Sci.
Technol, 24, 320-325 (1992)

Cho, S.Y., You, B.J,, Chang, M.H., Lee, S.J.: Screening
for the Antioxidants in Unused Marine Resources by
the Polarographic Method, Korean J. Food Sci. Technol,
26, 417-421 (1994)

Lim, D.K., Chot U. and Shin, D.H.: Antioxidative Activity
of Some Solvent Extract from Caesalpinia sappan L.,
Korean J. Food Sci. Technol, 28, 77-82 (1996)
Schwarting, A.E.: "Dimeric Natural Compounds with
Pharmacological Activity". In: New Natural Products
and Plant Drugs with Pharmacological, Biological or
Therapeutical Activity (Eds. Wagner, H. and Wolff, P.),
197-211 (1977)

Woo, W.S.: Experimental method of phytochemistry(in
Korean), Mineumsa, p.46 (1989)

Masahiro Ogata, Midori Hoshi, Kumiko Shimotohno,
Shro Urano and Toyoshige Endo: Antioxidant Activity
of Magnolol, Honokiol and related phenolic compounds,
JAOCS, 74, 557-562 (1997)

Quinu, L.A. and Tang, H.H.: Antioxidant properties of
phenolic compounds in Macadamia Nuta, JAOCS, 73,
1585-1588 (1996)

Kim, T.C., Iee, G.D. and Yoon, H.S.: Antioxidative
Effectiveness of Methanol Extract in Galla Rhois, Kor.
J. Food Hygiene, 7, 107-112 (1992)

Shin, M.K.: Coloured Limsangbonchohak(in Korean),
Namsandang, p165-718 (1986)

FEEave Fust 94 ve

18.

19.

20.

21.

22.

24.

285.

26.

27.

28.

863

Lim, KT. and Shin, J.H.: Antioxidative Effects of
Ethanol from Rhus verniciflua Stokes on Mouse Whole
Brain Cells, Korean J. Food Sci. Technol 29, 1248-
1254 (1997)

Traditional oriental medicines database: Seoul National
University, Natural Products Research Institute, Seoul
system CO., LTD. (1996)

Ji, HJ. and Lee, S..: Standard of Chines medicine
(Natural medicine)(in Korean), Korean Medical Index
Co. p39-651(1989)

Kozlouaka, H., Rotkiewice, D.A., Zadernousk, R. and
Sosulski, F.W.: Phenolic acids in rapeseed and mustard.
J. Am. Oil Chem. Soc., 60, p.6 (1983)

Krygia, K., Sosulski, F. and Hogge: Free, esterified and
insoluble bound phenolic acids. 1. Extraction and purifi-
cation procedure. J. Agirc. Food Chem., 30, 330-334
(1982)

. Wiedermann, L.H.,and Lee, Y.Z.. The nutrition and

processing of edible oil; about soybean oil (in Korean).
American soybean association, p.56 (1992)

Oh, MJ., Lee, KS., Son, HY. and Kim, S.Y.:
Antioxidative components of pueraria root. Korean J.
Food Sci. Technol, 22, 793-798 (1990)

Maeng, Y.S. and Baek, H.K.: Antioxidant activity of
ethanol extracts from Dodok. Korean J. Food Sci. Technol.,
23, 311-315 (1991)

Choi, U.: Development of new natural antioxidant from
Dalbergia odorifera T.CHEN and Caesalpinia sappan L.
and food application. A thesis for Ph. D. degree. Chonbuk
National Univ., Korea, (1998)

Choi, K.H., Yoon, H.S. and Kim, I.S.: Antioxidanive
effectiveness of methanol extract in mustard (in Korean).
Agric. Res. Bull. Kyungpook Nail. Univ., 7, 165-174
(1989)

Woo, W.S.: Experimental method of phytochemistry (in
Korean), Mineumsa, p.81 (1989)

(199913 1Y 299 A<



	FS: 
	FD: 
	SA: 


