KOREAN J. DIETARY CULTURE
Vol. 14, No. 1(1999)

SAEI= T s

ESBEp
HFEGFAH, ARG HF

SO

Alo| THEES

A
OI'Do:"T"**

03

Off CHEH &t BalkTII)

ER e

(1999 1€ 119 H5)

Antioxidative Effectiveness of Phenolic Acids in Defatted
Sesame Meal on the Soybean oil
Hee Sook Cho* and Myung Soo Ahn**

Dept. of Food and Nutrition, Mokpo National University*, Dept. of Food and Nutrition, Sungshin Woman’s University**
(Received Janvary 11, 1999)

Abstract

The antioxidative effects of phenolic acids extracts from defatted sesame meal were investigated
on the soybean oil. The free, ester and insoluble bound phenolic acids in the extracts from defatted
sesame meal were isolated and their antioxidative activities were evaluated with commercial
synthetic antioxidants such as BHA, AP and TBHQ. The patterns of these extracts were compared
by using gas chromatography. Ether extracts from the defatted sesame meal showed a higher
antioxidative effectiveness than BHA and AP. Among phenolic extracts, free phenolic acid and
soluble phenolic acid ester were found most effective in the sesame meal. Each phenolic extract
was confirmed to be composed of six or three individual compounds.
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<Table 1> Operating condition for the phenolic acid determination by capillary Gas chromatography

5790A, Hewlett-packard

Column

Packing

Carrier gas

Column temperature
Injector temperature
Detector temperature

6ft/2mm 1.d., glass

Acid-Washed and Silanixed diat. 10%
DEGS on 100-120 mesh chromosorb WHP
N3, 40ml/min.

200°C

230°C

FID at 250°C
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<Table 2> Proximate compositions of whole sesame and
defatted sesame meal (%)

Whole sesaie Défatted‘~$ésame meal
Moisture 6.9 46
Total ash 39 56
Crude protein 19.2 373
Crude fat 49.0 0.5
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<Table 3> The content of phenolic acids in the extract from defatted sesame meal (mg/100g defatted meal)

Phénolic ‘Free  Soluble
S, P98 o Phenolicacids o phenolic acids
Catechol 10.3 453 556 12.6
Vanillin
Umbeliiferone 48.1 40.1 88.2 199
Protocatechuic acid 472 472 10.7
Syringic acid 450 36.8 81.8 185
Gallic acid 46.1 30.2 763 17.3
Chlorogenic acid 50.1 50.1 113
Ferulic acid 242 242 5.5
Caffeic acid 188 18.8 43
Total 246.8 109.6 85.8 4422
Phenolic acids/total
100
phenolics(%) 55.8 24.8 194
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<Fig. 1> Changes of acid value in soybean oil samples
added with various types of phenolic acids from
defatted sesame meal during storage at 60°C for 25
days(SO: Soybean oil, SeF: Added with free
phenolic acid of defatted sesame meal, SeE: Added
with soluble phenolic acid esters of defatted
sesame meal, Sel: Added with insoluble bound
phenolic acid of defatted sesame meal)
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<Fig. 2> Changes of peroxide value in soybean oil samples
added with various types of phenolic acids from
defatted sesame meal during storage at 60°C for 25
days(SO: Soybean oil, SeF: Added with free
phenolic acid of defatted sesame meal, SeE: Added
with soluble phenolic acid esters of defatted
sesame meal, Sel: Added with insoluble bound
phenolic acid of defatted sesame meal)
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<Table 4> Induction periods and relative antioxidant
effectiveness(RAE) of soybean oil samples
added with various types of phenolic acids from
defatted sesame meal during storage at 60°C
for 25 days(SO: Soybean oil, SeF: Added with
free phenolic acid of defatted sesame meali,
SeE: Added with soluble phenolic acid esters of
defatted sesame meal, Sel: Added with
insoluble bound phenolic acid of defatted
sesame meal)

100

SO 7.05

SeF 33.59 476.45
SeE 25.12 356.31
Sel 1525 21631
BHA 1326 188.08
AP 1656 234.39
TBHQ 36.43 516.74
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<Fig. 3> Induction period of soybean oil samples added with
various types of phenolic acids from defatted
sesame meal during storage at 60°C for 25
days(SO: Soybean oil, SeF: Added with free
phenoalic acid of defatted sesame meal, SeE: Added
with soluble phenolic acid esters of defatted
sesame meal, Sel: Added with insoluble bound
phenolic acid of defatted sesame meal)

218 s A7EE 247 5124, BHYE L}

Eht wfg HAEE RaFTh TBHQ RA/MIE
control®] 58 o1 fwr|zkel AFHIL {2 ﬁﬂ
B2 2 o 2HE iz A7AIEE 47, 350
Eifol AP A7HARE 234, BHA H7ME 188 ¥
sl op ¢4 kst HHE el
IV. & °F

£ Qelxe gl Vsde HES] 4
s} @XM ZRE HEdE F2NA o) F
E29 st ads PAPAEAA BHA, AP R
TBHQY a¥sl mae} vlatgieh. @Az 5 9
B2 2282 593, 2y, 244 o] 4

7} 2468, 1096, 858mg/100g .8 Fejdo) 714 ke
o #E3 FEads 6259 Heite] b T4
o X AN=EFs} B84 dEile 47 3%5R
o] FEate] FEo) ATk GRAIAE F9 7HA
Feho] wEate] dabalE 2 feige] 7bF ZA ol&
HE, B84 o Vel oA % dE
2 gioupd] 279 o] Y B2 A 7)UsE
Aoz AzEg @A JE5i F229 W@
3= BHAY AP(002%)RT} 743 Ao 1}

o, FEld sy A4e 4 A 7}
S8 A0 8 Uehd TBHQE) shitse s A Tr*}ﬂ
AER =girh



R BEELHTUCREE  Vol.14, No.1(1999)

ojdH, deE-Z3 q
H®He-E Y ﬂ“ﬂ 0135} AT FE2E Fist
&, S22 AT, 12 493, 19%

2) Shahi, F. and Wanasundara, P, Phenolic antioxidants,
Critical Review in Food Science and Nutrition, 32:67,
1992 ‘

3)Kasuga, A. Aoyagi, Y. and Sugahara, T.
Antioxidant activities of edible plants, Nippon
Shokuhin Kogyo Gakkaishi, 35: 828, 1988

4) Branen, A.L. Toxicology and biochemistry of
Butylated Hydroxyanisole and Butylated
Hydroxytoluene, JAOCS, 1975

5) Chang, S.S., Matijasevic, BO, Heis, O.AL. and
Hwang, CH. Natural antioxidants rosemary and sage,
J. Food Sci. 421 1102, 1977

6) ol El - AR - HA, HF e, ALEHAL 196

7) Marshal, WE. Health foods, organic food, natural
foods, Food Tech, 28: 50, 1974

8) A% - AES B9, 1990

9) Labuza, T. P. Kinetics of Lipid Oxidation in Foods,
CRC critical Rev. Food Technol, 335, 1973

10) Emanuel, N. M. and Lyaskovskaya, Y. N. The
Inhibition of Fat Oxidation Process translated by
Allen, K. A, Pergamon press Ltd,, London, 13, 1967

11) Pratt, DE. and Birac, PM.. Source of antioxidant
activity of soybeans and soy products, J. Food Sci,
44: 1720, 1979

12) Daniels, DGH, et al Antioxidants in cats; Effects of
phendlic acids. J. Sci. Fd. Agi, 14: 385, 1963

13) Taga, M.S, Miler, EE. and Pratt, DE, Chia seeds as
a source of natural lipid antioxidants. JAOCS, 61:
928, 1984,

14) Farag, RS, Badei, AZM.A., Hawe, FM. and
Elbaroty, GS.A. Antioxidant activity of some spice
essential oils on lincleci acid oxidation in aqueous
media, JAOCS, 66: 792, 1989

15) Farag, RS, et al Influence of thyme and clove
essential olls on cottonseed ol oxidation. JAOCS, 66:
800, 1989

i6) g - A3 - 394 - ﬂzﬂ‘?l. ’—‘1-9“11‘2101}

17) A& - 3% - A58 425 F2E9 tstas),
=2 FATE A, 28(1): 77, 199

18) 2% - A - AW - 0|8 - AT - 0] 5
S vo) & A EAGE g EA 9 A
A g2 F 283 R, 26(4): 417, 1994

19) $uElo} - gt - o]71%Y. Ale FEES HAd
g dislas), d=z AR, 11(5): 536,
1995

20) A28 - x93 - g - QH|RL FEEY A3
&3, 2 AeE A, 12(3): 372, 19%

21) 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 J, Natu, 15: 30, 1982

22) Fukuda, Y., Osawa, T. and Namiki, M. Antioxidant
in sesame seed, Nippon Shokuhin Kogo Gakkaishi,
281 462, 1981

23) BT, T FHE, FERE, 20(1), 1987

24) Kim, EH. and Kim, DH. Antioxidant activity of
ethanol-extracts of deftted soybean, sesame, and
perila flours in a soybean ol-water emulsion system,
Korean J. Food Sci. Technol, 13: 238, 1981

25) AO.AC. Official Methods of Analysis, 15th ed,
Association of Official Analytical Chemists.
Washington, DC. p 994, 1990

26) Krygier, K., Sosulski, F. and Hogge. Free, esterified
and insoluble bound phenolic acids. 1 Extraction and
purification procedure, J. Agr. Food Chem, 30: 2,
1982

27) Kodowaka, H, Rotkiewice, D.A, Zademouski, R. and
Sosulski, F.W. Phenolic acids in rape seed and
mustard, JAOCS, 60(6): 1983

28) 01719, AE A 2T desFEe] Pt
8} 337, =4 FH53) A, 25(1): 9, 1993

29) P34, Carameld 243} WHS- F7F A ES &
A3} Eafol vjAs weEEe {713 2 1 EY
g3kl distad, g ggd YAEEE
1984

20) £, vlold We AHEY Fus B v
£ Aslaae) £, ZeAds Gee BAs
=5 1992

3) 234 - Ag. gXEAE F st gl
e A4 5} w3 (D, FF2IHAIFA, 15(1):
1999.



