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Antioxidant Effects of Phenolic Compounds Isolated
from Deffated Perilla Seed Flour
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Abstract

The free, ester and insoluble bound phenolic acids in the extracts from defatted perilla seed flour
were isola.ed and their antioxidative activities were evaluated in comparison with commercial synthetic
antioxidants. Total phenolic content of the perilla seed was 0.75% as chlorogenic acid. Each percent
ratio of the content of free, ester, and insoluble bound phenolic acid to total phenolic content was
87.5, 7.5 and 5.0% respectively. Chlorogenic acid was identified as a major phenolic acid and a small
amount of caffeic acid was also identified in the free phenolic acid extract, but they were not found
in soluble ester and insoluble bound phenolic extracts by two dimensional paper chromatography.
Each type phenolic extract from 30g of deffated perilla flour showed antioxidant activity similar to
that of BHT (0.02%, w/w) in 200g of soybean oil substrate inspite of the difference of each phenolic

content.
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Fig. 1. A flow sheet for the preparation of defatted
perilla flour
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Table 1. Some physico-chemical characteristics of the
soybean oil used as substrate

Saponification value 187.0
lodine value 1238+ 0.8
Peroxide value 1.1+ 01
Thiobarbituric acid(TBA) value 0.03%= 0.01
Acid value 0.25* 0.05
Refractive index (at 25C) 1.4725

Table 2. Proximate compositions of whole perilla and

defatted perilla flour (%)
Whole perilla Defatted perilla

Moisture 71 4.7

Total ash 3.6 6.5

Crude protein? 274 438

Crude fat 43.7 0.6

UNitrogen conversion factor: 5.3

= Zsian,

£ Adde 29 g4 g4rslA= BHA(butylated hy-
droxyanisol, Ueno Pharmaceutical Co., Japan), BHT(bu-
tylated hydroxytoluene, Ueno Pharmaceutical Co., Ja-
pan), TBHQ(tertiary butylhydroquinone, Eastman Che-
mical Products Inc, U.S.A)2} AP(ascorbyl palmitate,
Hoffman-La Roche., Ltd., Swiss)sit}.
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Fig. 2. Flow sheet for the separation of free, esterified and insoluble bound phenolic acids from defatted perilla

flour (DE/EA=diethyl ether/ethyl acetate (1:1)}
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Table 3. The phenolic content of each type of phenolic

acid in the phenolic extracts from defatted perilla
flour

Phenolic content? Phenolic content

Phenolic acid type  (g/30g defatted in whole
perilla flour) perilla(%)
Free acids 0.35 0.65
Soluble esters 0.03 0.06
Insoluble bound acids 0.02 0.04
Total sum 040 0.75

YPhenolic content as chlorogenic acid
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Fig 3. Changes of the peroxide values of the soybean
oil substrates containing the phenolic extracts of defat-
ted perilla seed flour and synthetic antioxidants (0.02%)
during 25 days at 45°C
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Table 4. Rf values and color” response to UV light and spray reagent of six reference antioxidative phenolic
acids

Phenolic uv UV-+NH; 1% Hoepfner Rf values

acid 365 nm 254 nm 365 nm 254 nm FeCly reagent 2% HoAC?» BzAW®
trans-Caffeic acid BIW BIW BIW BIW dGr BR 0.23 0.25
trans-Chlorogenic acid BI Bl GBI GB! BIGr YO 0.56 0.03
Ferulic acid Bl PBI PBI PBI B BY 0.28 0.76
Gentisic acid Br.BI Br.Bl Br.Bl Br.BI GrBl YB 0.56 0.31
p-Coumaric acid N P P P Y N 045 0.66
Syringic acid dp P N dp dB (0) 051 0.3

DBl: Blue, B: Brown, Br.: Bright, d: dark, G: Green, Gr: Gray, N: None, O: Orange, P: Purple, R: Red, W: White,
Y: Yellow

2% HoAC (Acetic acid: Water=2:98)

IBzAW (Benzene: Acetic Acid: water=125:72:3)

&) ®) ©

Fig. 4. Two dimensional chromatograms of the free phenolic acids (A), soluble phenolic acid ester (B) and insoluble
bound phenolic acids (C) extracts

Table 5. Rf values and color response to UV light and spray reagent of the free phenolic acids, soluble phenolic
acid ester and insoluble bound phenolic acids extracts from defatted perilla seed flour

Color response to

Band RV RE,” Color at 365 nm spray reagents Identified
No. uv UV+NH; FeCl, Hoepfner compound
Free phenolic acid extract
1 0.24 0.23 BIW BIW dGr BR Caffeic acid
2 0.54 0.02 BI GBI BIGr YO Chlorogenic acid
3 0.65 047 Bl Bl N N u»
Soluble phenolic acid ester extract
1 0.27 041 BIW BIW N R U
2 0.62 0.35 BI BIW N BY U
3 0.74 0.52 YG G N Y U
Insoluble bound phenolic acid extract
1 0.25 0.39 BIW BIW N R U
2 0.56 0.55 BIG BIG N N U

2% acetic acid
2benzene: acetic acid: water=125:72:3
Junknown

223e] gekol b T Hohe) FEBHCH 100 vl Fel dla U DastEsels feld i
Feo] Fohe ol B o, Sl 5" 5007 wokw s ofzelsh 284 A el o



14 g & oataA] A 25 9 A1 5 (1993)

axdes WARE ez 340,

E2XIEV A HEFESE I B2 HEsM Y

ArAFASA A dubdog 7 axnrt 4 gz
678 =48 Righ, UV lampell oidh Faas 2 &
F-Alekel chgt walnk-g-2 Table 4o “jebych

DR FApat FEEA E1E #HEakE Fig 40l
veldd. feEisE4s 554« chlorogenic acide}
caffeic acid7} EFA)eka dxsteix 1709 wAe &
Aol FE|E el FHEA FEE0 FQ Az
chlorogenic acid® A ztE™ caffeic acid® A8 &)
b= Zlo® ALEEh

HEA o 2E] F2EdAME v 34 o, 244
AYY dAE FEEAAME vx 249 ur) FelH
Atk Caffeic acide T84 of=els} B84 APY
=4k A8 FEEA AEHR ke, o]« Kr-
ygier™ o] Aztel X34 caffeic acide] & 49H§-4
o Fefl b FFERE WHEEHYr] gEel g 2
o

2 o

AN ZRE FEF fedEal HAEst s
H o2 244 A A e HEsgEE
ARSI EINE At A9 g AES wlmstsl
t}. Chlorogenic acidE ZFE 24 vy oz =3
AEEE 2382 0.75%9 L 45 Feld
b A A oo W B84 dEAl 58] A
atE u]g& 27 875, 75, 5.0%Ac o1 A
2}3} paper chromatography A%+ Z3 f2)#lE4t
Hejo] FEEMe 12 #=3tgEe] chloroge-
nic acide} U3t Aake) caffeic acideb® x5
qov), HEwAb ol aE|} B84 A Hsat g
F2Ed e ehdx ookl 30ge] @A EA FAt
A4 F29 7 e sHEa F2ESL 449 4
=5 zeol7l Flm EFEa ALRTR 71N A
0.02%(w/w) 52 75l BHTY v]s=3k w2l 34t
3 594E vepld

i BA 8. p.88(1988)
Aedeke) EA W) AL AFAeA 4

&, 23, No.2, 13(1990)

3. Hwang, S.Z. and Ko, Y.S.: Studies on the constituents
of Korean edible oils and fats(part 4): A studies of
the natural antioxidants of sesame and perilla seed.
Korean | Nutr, 15, 30(1982)

4. Kim, EH. and Kim, D.H.: Antioxidant activity of etha-
nol-extracts of defatted soybean, sesame, and perilla
flours in a soybean oil-water emulsion system. Korean
J. Food Sci. Technol, 13, 238(1981)

5. Fukuda, Y., Osawa, T. and Namiki, M.: Antioxidant
in sesame seed. Nippon Shokuhin Kogyo Gakkaishi,
28, 462(1981)

6. Rhee, K.S., Ziprin, YA. and Rhee, K.C.: Antioxidant
activity of methanolic extracts of various otlseed pro-
tein ingredients. /. Food Sci, 46, 75(1981)

7. Fenton, T.W., Leung, J. and Clandinin, D.R.: Phenolic
components of rapeseed meal. /. Food Sci, 45, 1702
(1980)

8. Kim, Y.H.: Antioxidant activity of various phenolic co-
mpounds in a soybean oil and a soybean oil-water
emulsion system, M.S. thesis for the Degree of Mas-
ter, Korea University, Seoul (1982)

9. Pearson, D.: The Chemical Analysis of Foods, 7th ed.,
Churchill Livingston, London, p.491(1976)

10. A.O.A.C.: Official Method of Analysis, 13th ed., Asso-
ciation of Official Analytical Chemists, Washington D.
C., p440(1980)

11. A0.C.S.: AOCS Official and Tentative Method, 4th
ed., Method Cd 8-53, Am. Oil Chem. Soc., Champaign,
IL. (1991)

12. Sidwell, C.G., Salwin, H., Henca, M. and Mitchell, H.
Jr.: The use of thiobarbituric acid as a measure of
fat oxidation. /. Am. Oid Chem. Soc, 31, 603(1954)

13. Triebold, H.O. and Aurand, L.W.: Food Composition
and Analysis. D. Van Nostrand Co., Inc, New York,
p.164(1963)

14. A.O.AC.: Official Method of Analysis, 13th ed., Asso-
ciation of Official Analytical Chemists, Washington D.
C., p.223(1980)

15. Krygier, K., Sosulski, F. and Hodge, L.: Free, esteri-
fied, and insoluble-bound phenolic acids (I): Exraction
and purification procedure. J Agr. Food Chem. 30,
330(1982)

16. Rhee, T. and Iida, T.: Antioxidant for fat and oils
from canary seed: sterol and triterpene alcohol esters
of caffeic acid. J Am. Oil Chem. Soc, 46, 75(1981)

17. Chu, N.T. and Clydesdale, F.M.: Isolation and identifi-
cation of some fluorescent phenolic compounds in
cranberries. J. Food Sci, 38, 1038(1973)

(19923 84 149 AH)



