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Abstract

As an approach to study a new natural antioxidant for edible fats and oils, antioxidative fractions from
acorn powder were characterized. The oxidative stabilities of soybean, palm, beef tallow, and lard oil con-
taining the acorn active fraction extracted with various organic solvents were studied by determining the
peroxide value during the storage at 60°C. And this effective antioxidative components were isolated and
identified by thin layer chromatography and high performance liquid chromatography. The proximate com-
positions of acorn powder were water 11.9~12.0%, protein 7.1~7.4%, starch 65.5~69.4%, fat 2.1~2.6%,
fiber 2.1~3.6%, ash 2.4~2.6%, and total tannin 4.6~6.8%, respectively. The final yield of fraction extracted
by sequential order of acetone : H20 (1 : 1) and ethyl acetate was 2.8~3.1%. Gallic acid, digallic acid and
gallotannin were contained this final fraction. The main antioxidative activity was speculated due to the
presence of gallic acid in acorn powder extract. The antioxidative activity was more effective in fat water
emulsion than just fat system. Antioxidative activities measured by peroxide value were quite high in beef
tallow and soybean emulsion, but low in lard and palm oil emulsion in the concentration of 200ppm acorn
extract. Therefore, the addition of 200ppm acorn extract was suggested to expect effective antioxidation
concentration in the reaction system.
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Table 1. Operating conditions of HPLC for analysis of tannin
compounds in acorn extracts

Instrument Wiaters model 45 liquid chromatograph
Column u#—Bondapak Cis
Solvent 0.5% H3PO4
Detector UV 280nm
Flow rate 1 ml/ min
Injection vol. 20ul
l Acorn powder
extraction with acetone-water
a:1n
[ Acetone-water extra@
l vacuum evaporation at 40° C
lSolvent ‘ lgncentrated extracts ( 1 )|

extraction with ethyl acetate

Water layer Ethyl acetate layer
vacuum evaporation at 40°C

Acorn extracts ()

Fig. 1. Schematic diagram for the extraction of antioxida-
tive fractions from acorn powder.
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Table 2. Chemical composition of acorn (Quercus acutissi-

ma CARRUTHERS) powders
Acorn (small)* Acorn (large)
Moisture 11.8% 12.0%
Starch 65.5 69.4
Crude protein 7.1 7.4
Crude fat 2.6 2.1
Crude fiber 3.6 2.1
Crude ash 2.6 2.4
Total tannin 6.8 4.6

*small acorn : 0.5~1.0x1.5~2.0cm
large acorn : 2.0~2.5x2.5~3.0cm

Table 3. Yield of fractions extracted with organic solvents
from acorn powders

Extracts ([} Extracts (I )
Acorn (small) 20.1% 3.1%
Acorn (large) 18.0 2.8

Extracts ( [ ) : Acetone — H20 extract of acorn powder
Extracts (11 ) : Final step extract of acorn powder
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Fig. 2. Changes of peroxide value during the storage of lard
and lard emulsion containing acorn extracts at 60°C.
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Fig. 3. Changes of peroxide value during the storage of lard
emulsion containing acorn extracts at 60°C.
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Fig. 4. Changes of peroxide value during the storage of beef
tallow emulsion containing acorn extracts at 60° C.
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Fig. 5. Changes of peroxide value during the storage of palm
oil emulsion containing acorn extracts at 60° C.
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Fig. 6. Changes of peroxide value during the storage of soy-

bean oil emulsion containing acorn extracts at 60° C.
-0~ ;none — @— ;0.02%, acorn extracts
-V - ;0.01%, BHA

5 B & A5 $ARHYY £2.2 e
won, BHA 0.01%3H 7 A& EAFY9e POV
£ 18meq/kg, $AHFFYL 3meq/kg, THH=d
& 20meq/kg, N FF-FY2 2meq/kg 2 & BHAS}H
A3t Adte EX o Fifgdel dixe I
v, 32 ¢ dEFRFANE oot LEe 2
£ 0.02%A 7}l A 60°Cell A 843 A A3 S
o, EXf=%4e POVE 31meq/kg, $-3 =L
7meq/kg, ¥-FH=t AL 24meq/kg, HFFHE AL
6meq/kge2 932 U HFFgAded H= AL
3} A3zl & dejglev £4 9 TR ey
€ 2 2 dFf= el v st ot} Ao
Al EAF-RA ol A FARA HrtaH} FEA A
whe] Agnch Yo dejA ot o= AAR A
B4R srigte 259 98 Fo $iEd o
9 FASEA R ANs} 71 Eell ol ¥ FH U] o)
oo, ol B FA AZ el FAtE At 8 AL
Awpat ZA o) o]t Qli v i S
4~ 9] & prooxidant, antioxidant 4= chelating agent
S9) sharel Aolsk o7l WEoletm A,
Nozaki"& rosemary &892 4% #FA dg &
A3t A3-E 2A AW vf EX o A3 3AL3 A3
= =41t "2 3 A A1 rape seed oil B} palm

oilell B & F4tst A3h7t WA Ackn wug v}
glo} B AP AT w4 %L Jehz et

gatelMEol Beo] ¥ &l

A ohAl s A doldl £Ee 23Ee] AY
2 ethanolo] 43 A1A TLCE A} Pzl chro-
matogram-2 photo 13} 2t} 52| F2E Fiv&
gallic acid, digallic acid % gallotannin %3} Rf 0.35, 0.
66 2 0.819] $x ¢ HAY F gl A o] FH=
A% 2H gallic acid7} FF& o] F+x Ul & A3}
£ 1 302 d3lete o)zt AUdleh =¥ REF gallic
acid, A FdA =28 2 L RF 0514 E &
methanoldl} €3}% 2 2] HPLC chromatogram-2 Fig. 7
5} e}, TLCAFS] Rf 0.51 £ F-& HPLCS) Rt 2.982
EZ gallic acid ¢} Rgtom 2 HPLCH oSN E £
2] &% Folv F2 gallic acid7l #i5] A&E
galshaic

Photo 1. Thin layer chromatogram of tannin compounds of
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Fig. 7. High performance liquid chromatogram of tannin
compounds acorn extracts.
A ; gallic acid
B ; acorn antioxidative fraction (final step)
C ; acorn antioxidative fraction TLC (Rf value 0.51)
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Fig. 8. Antioxidative activities of fractions of Rf 0.51 and 0.
28 isolated by TLC acorn extracts.
-O-;none - @- ;0.01%, RF0.28
~ V¥~ ;001%,Rf0.51 -V - ; 0.01%, BHA

100
5 |
°
3 sof
S 60 °
o
£ /
3 40} /
o

/ 0
20 AvZ

Time (days)

Fig. 9. Changes of peroxide value during the storage of lard
emulsion containing gallic acid from isolated acorn
extracts at 60°C.

- O - ;none - ® - ;0.005%, gallic acid
=¥ —;0.01%, gallic acid -1~ ; 0.015%, gallic acid
=V - 50.01%, BHA

2 o

=xele) e BAsAZAY o4 E AE)
Astel =2 BREYE $59 471498 7o



=57 GallicAcid?] ¥413H4 699

g ¥ 3 2R F AFR S5 B2 9
X ol H713k3 60° Coll A} A A8t A POV W3}E
St o, g4 JEE TIC R HPLCR ¥9] ¥
Aot x2S ANFGEL T8 11.8~12.0%, &
WA 7.1~7.4%, AE 65.5~69.4%, F=ju} 2.1~2.6%,
ZAHF 2.1~36% W 23 2.4~2.6%0]91.2 total
tannin L 4.6~6.8%0)%c} EEEF LUz uE
acetone : water @ ethyl acetateZ 2}2} & A}8-3}o 8}
AR i FE8S Do F2E9 8L 2.
8~3.1%°)3lct HE A £ 328 Folk gal-
lic acid, digallic acid % gallotannino] -85 Uy
. 22 2589 A EL F 2 gallic acide]
Act. 222 F2EL F A9 A= B
gz S Yetiidd 3z, /R0 A4 Wb de
st o] A A Ysdeh A4 2 A FEfEg o of
g xee] 3589 3438 a3l gelg o E2 9
Ti-fetdel s Felgeh 58] 2582 0.
02%2] FEollA A4 al 3ab3) A7} QA =S}

HAte| 2
EdTe 1914 F3EAFAD] FaedT
zAul 9] A2z o] Rojq A2 oo A A}
€ =3k

fad

Mo

1. Hathway, D. E. : Metabolic fat in animals of hindered
phenolic antioxidants in relation to their safety evalu-
ation and antioxidant function in food research. Aca-
demic Press, New York, Vol. 15, p.1(1966)

2. Branen, A. L. : Toxicology and biochemistry of buty-
lated hydroxyanisole and butylated hydroxytoluene,
J. Am. Oil Chem. Soc., 52, 59 (1975)

3. Cort, W. M. : Antioxidant activity of tocopherols,
ascorbyl palmitate, ascorbic acid and their mode of
action. J. Am. Oil Chem. Soc., 51, 321(1985)

4. Aoyama, M., Maruyama, T., Niiya, |. and Akatsuka, S.

: Antioxidant effects of tocopherol on the paim oil
by frying test. Nippon Shokuin Kogyo Gakkashi, 34,
714(1985)

5. Kajimato, G., Yoshida, M. and Shibahra, A. : A role
of tocopherol on the heat stability of vegetable oils.
Nippon Shokuin Kogyo Gakkashi, 38, 301 (1985)

6. L L, FIE, FLILTEARS, MR, BAREA, HiHk

 BRAKRE: F 270 L OB ECHT 5B
7. {8, 32, 475(1983)

12.

13.

15.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

HEhE FEROMKCH-T 5B AR
4,10, 254(1977)

- R, ILOE, KRRX : = v = 7 OHMI{tHK D

i BE fi TRSMEE 28, 465(1981)
REHTF, ARMEE, HANKK : =< ofEbitico
WT. BRRGTHREME, 28 461(1981)

Fukada, Y., Osawa, T., Namiki, M. and Qzaki, T. :
Studies on antioxidative substances in sesame seed.
Agric. Biol. Chem., 49, 301 (1981)

. Dziedzic, S. Z. and Hudson, B. J. F. : Hydroxy isofla-

vones as antioxidant for edible oils. Food Chemistry,
11, 161(1983)

Dziedzic, S. Z. and Hudson, B. ). F. : Polyhydroxy
chalcones and flavanones as antioxidants for edible
oils. Food Chemistry, 12, 205 (1983)

Miura, K. and Nakatani, N. : Antioxidative activity of
flavonoids from Thyme. Agric. Biol. Chem., 53,
3043 (1989)

. Dziedzic, S. Z. and Hudson, B. }. F. : Polyhydroxy

flavonoid antioxidants for edible oils. Structural crite-
ria for activity. Food Chemistry, 10, 47 (1983)
Kikuzaki, H. and Nakatani, N. : Structure of a new
antioxidative phenolic acid from oregano. Agric. Biol.
Chem., 53, 519(1989)

. Dziedzic, S. Z. and Hudson, B. ). F. : Phenolic acids

and related compounds as antioxidants for edible
oils. Food Chemistry, 14, 45 (1984)

Hammerschmidt, P. A. and Pratt, D. E. : Phenolic an-
tioxidants of dried soybeans. J. Food Sci., 43, 556
(1978)

2oz, e, 2A7] 2 A4 diFF-o A pheno-
licse] a+4k3} & 3} ML BHEE, 32, 37(1989)
KHERIT: 7=/ - v R{CAWE .0 LT 58I
1-#. New Food Industry, 33, 25(1991)

HARH BEAH  HBIEME L CORETFHRD
A5 ~OFA. New Food Industry, 24, 65 (1982)
X AETRIABRICH LB ORR~DFH
H. . EREEHE, 10,11 (1982)

Kimula, Y., Okud, H., More, K., Okuda, T. and Arichi,
S. : Effect of extracts of various kinds of tea on lipid
metabolic injury in rats fed peroxidized oil. Nippon
Eiyo Shakuryo Gakkahi, 37, 223 (1984)

Matsuzaki, T. and Nara, Y. : Antioxidative of tea leaf
catechins. Nippon Nogeikagaku Kaishi, 59, 129
(1985)

ol7be, et A", £339 : A eele Fu
A& mERREISAEE, 22, 793 (1990)

FHBE : Frid(t® L%Fommbi 7-r 4
i A%, 48, 32(1989)

WA, A oy v gFE 5] a8 x3)
BERSEHEAE, 23,311 (1991)

FE®SE : 0L B Y oL B OFH. New
Food Industry, 33, 17 (1991)

°171%, AA%, WAL, £34: %9 EF3E
Al 23252 343} Ad. 5 A=
21,17(1992)

ZA718 : RE23]9 tanninA 2o g Fabx A



700

30.

31.

32.

33.

34.

olvld - A ¥ - exkxyl

oF8} o F-%], 16, 1(1982)

AOAC : Association of official analytical chemist.
13th ed. Washington, D. C.(1980)

Schanderl, S. H. : Tannins and related phenolics. In
“Method in food analysis physical, chemical and in-
strumental methods of analysis’, Joalyn, M. A.(ed.),
Academic Press, p.704(1984)

IUPAC : Standard methods for the analysis of oils and

fat derivatives. Pergamon Press, New York, p.210
(1987)

Franiau, R. and Mussche, R. : Quantitative determi-
nation of gallic acid in tannic acid by thin layer chro-
matography. J. Inst. Brew., 78, 45(1973)

AEE A9 dFf 2 AFF-F JEErA

35.

36.

37.

38.

A4 AF ESYE] g4k 243 e ¥
=3, 24, 93(1984)

&3, 29, 7AAAA, o7 : ALFA o uld
el o] 343} Aot A FA et A, 19, 448
(1990)

Goh, S. H., Choo, Y. M. and Ong, S. H. : Minor con-
stituents of palm oil. J. Amer. Oil Chem. Soc., 62,
237(1985)

BAISCR  TRREYLR. 77277 2y, p.
99 (1986)

walg, 7494 2 E2) AE9 tanninA 3} 214
EA o] W AT @I 2R, 17, 41 (1984)

<1992+ 8% 18U H4>



