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Stability of Some Fried Foods Prepared with Oils Containing
Rhus javanica Linne Ethanol Extract with Several Synergists
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Abstract

The antioxidative effects of Rhus javanica Linne ethanol extract (RE) with or without some synergists
were determined by measurement of POV and TBA of oil in ramyun and potato flake fried in palm
oil or lard. RE with ascorbic acid and with tocopherol significantly increased the oxidative stability
of ramyun. The results obtained from sensory evaluation were similar to those of POV and TBA
values. RE with phosphoric acid and with ascorbic acid retarded the oxidation of potato flakes fried

in palm oil or lard during storage.
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Table 2. Stability of oil in ramyun after 23 days sto-
rage

Az AA F 100C, 3022 A7 F FfF R EAR Antioxidant" AOM?
180~190C o A 1~287+ A7, WAskel 715 Wz o 48339
ZAgle] 60Tl A 7jhEz Asd A, A 9.000?
POV, TBAS ZAs}oich B 7.233¢
C 7.400°
b
BHSZALR EAIXE2 0 gt
alm A z35)4ke] Hr} WEeY 10gos A A F 6.367¢
= 3| = A ~5% = AlX3H) o H 713
EE_ L (ob 2 5‘j§°}T = "%?“i 07}6}5 bGee foot note of Table 1
2 sdch B8 Age 33 wkd Axded 2 AFE 2Time in hour to reach POV 100
SAS®Z o] &, ANOVA %! LSDZ $2142 7A st 9Gee foot note No.2 of Table 1
Table 1. Peroxide value of oil in ramyun fried in palm oil
Storage time(da
Antioxidant" — ge time(day) -
0 5 11 16 20 23 30 LSD¥
Control 3.900% 6.550¢ 13.300% 17.400¢ 45.000° 44.800* 57.600° 2.9050
A 3.950° 5.900% 12.000° 17.300¢ 24.000¢ 29.200% 42.950¢ 2.3934
B 3.900° 5.600¢ 16.800° 21.300 25.976% 29.200% 49.050° 1.9681
C 4.050 7.600¢ 14.900¢ 25.300* 27.700¢ 30.567" 53.3007 25148
D 4.100° 9.400° 19.300 21.600° 26.800% 31.600° 50.400¢ 4.1309
E 3.800¢ 4.400¢ 15.400™ 18.500¢ 25.200% 25.200° 51.500% 4.5920
F 3.900° 12.700° 13.100% 25.750¢ 34.800° 40.000 55.000* 4.0750

DControl: Tecopherol 200 ppm + Citric acid 35 ppm(Industry application), A: Rhus. ext. 600 ppm+ Tocopherol 200 ppm,

B: Rhus. ext. 600 ppm+ Ascorbic acid 200 ppm, C: Rhus. ext. 600 ppm -+ Phosphoric acid 200 ppm,
ppm+ Tocopherol 200 ppm, E: Rhus. ext. 300 ppm+ Ascorbic acid 200 ppm,

200 ppm
%Means in the same column bearing common Superscrip
ALSD of same row

D: Rhus. ext. 300
F: Rhus. ext. 300 ppm + Phosphoric acid

ts are not signifficantly different(p>0.05)
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Table 3. Sensory evaluation” of ramyun fried in palm
oil containing various antioxidants

Storage
time®
(day) control A B C D E F

Antioxidant®

0 50 500 500 50° 50° 50¢ 50
5 49 48 48 46° 49 47 41°

11 43® 45 30% 38 40 37 4.1
16 34% 36® 31® 30° 38 37 35
20 27¢ 35" 30 29k 32 330 27
23 24%  31* 29% 23< 29® 260 21
30 21¢ 25 26°  19% 23" 220 271

LSD® 0.4737 0.4560 0.4447 0.5539 0.4656 0.5329 0.5675

Y10 specially trained panels of ramyun manufacturing fac-
tory evaluated the samples on the smell of each sample
by 1(highly rancid) to 5(very fresh)

YStorage temperature 60C

¥See foot note No.l of Table 1

“Mean value of 10 panels followed by different alphabet
in same row means significantly different at p>0.005
JILSD of same column
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Table 5. TBA value of oil in potato flake fried by palm
oil

Antioxi- Storage time(day) at 6()“C
dant" 0 3 6 9 11

LSD?
(,ontrol 0. 1000‘2' 0.4360" 0.6020" 0.9527° 10650‘ 0.0627

A 0.1177° 0.2590° 0.3460° 0.8700° 0.9460" 0.0602
B 0.1847% 0.2600" 0.4130° 0.5960° 0.6990° 0.0255
C  0.1860° 0.2780" 0.4450" 0.4770? 0.8580" 0.0636

ba3See foot note of Table 4

Table 4. Peroxide value of oil in potato flake fried in palm oil

Antioxidant” —
0 3 6
Control 6.131%» 6.750" 10.434¢
A 3.162° 3.203" 4.804¢
B 2.399° 2.682¢ 7.007"
C 2.123¢ 2.852 5.330"

Storage tlmt(dd\) dt 6()(

9 12 15 LSD®
12,795 16.2021 22.008" 20167
7.004" 12.8410 95,355 10329
7.187" 11.965" 16.910¢ 05713
5976 11.141¢ 19.525° 1.5420

YControl: no antioxidant, A: Rhus. ext. 600 ppm. B: Rhus.

ppm+ Ascorbic acid 200 ppm
YSee foot note No.2 of Table 1
9See foot note No.3 of Table 1

ext. 600 ppm + Phosphoric acid 200 ppm, C: Rhus. ext. 606
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Table 6. Peroxide value of oil in potato flake fried in lard

Antioxidant?

Storage time(day) at 60T

3 6 9 12 15 LSD?
Control 55462 7.739* 40.925 58.766" 235.105* 441.739° 3.8367
A 3721 4.969° 6.649° 10.302° 186.137° 394.747° 29119
B 5.188% 6.517" 11.434¢ 20.703" 66.300¢ 290.007¢ 6.5574
C 4.664° 4.664° 7.371° 14.385° 76.789° 194.256¢ 4.5468

L23See foot note of Table 4
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Table 7. TBA value of oil in potato flake fried in
lard

Antioxi-

Storage time(day) at 60C
dantV 0 3 6 9 12

LSD¥

Control 0.1330°? 0.8580° 1.1220* 1.3190° 1.9980° 0.0485
A 0.1443° 0.3330° 0.4190° 0.4660¢ 1.8700° 0.0685
B 0.1867* 0.4170° 0.4480° 1.1150" 1.7800° 0.0668
C  0.1747* 0.3420° 0.3800° 0.6130° 1.6220° 0.0753

L23See foot note of Table 4

synergist® ascorbic acid¢} tocopherole] 53313
WAl ol #eAE wlsg AgE ook A
FHolANME At E bR 4L FHE ol &
g A% A 9doiA POV7L 12480]¢i o) Fuby- &+
%% 600 ppmoll ascorbic acid 200 ppmS 713 A
597¢1 £33t TBA ZA#x nlxd 4%E Bk
ERE o] 4T A FHolAdME FF FEEIE
600 ppm 713 A AR 9dolA FAH7Fol v]s}e]
oF 6wio] 4bst A 1347} gz TBAX u]5=3t #
golgict. FulF FEE9 st B R Ege
EA A Y53 —‘:'E—‘RIE}.

i

Mo

1. Branen, AL.: Toxicology and biochemistry of BHA
and BHT. JAOCS. 52, 59(1975)

2. Waldrop, M.: Firm takes new approach to food additi-
ves. Chem. Eng. News 58, 22(1980)

3. Dziezak, ].D.: Preservatives: Antioxidants, The ulti-
mate answer to oxidation. Food Technology, 40, 94
(1986)

4. Larson, R.A.: The antioxidants of higher plant. Phyfo-
chemustry, 27, 969(1988)

5.3 & Al Addalh Al D AEA HA it}
FAe HAMx I gAabske v AEFetE x|, 24,
142(1992)

6. Pratt, D.E.: Natural antioxidants not exploited com-
mercially, In: Food Antioxidants, Hudson, BJ.F.(ed),
Elsevier Applied Science, London, p.171(1990)

7. Chang, S.S., Ostric-Matijasevic, B. Hsieh, O.L. and
Huang, C.L.: Natural antioxidants from rosemary and
sage. | of Food Sci, 42, 1102(1977)

8. Farag, R.S., Badei, AZM.A., Hewedi, F.M. and El-Ba-



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Farag, RS., Badei, AZMA. and Baroty,

roty, G.S.A.: Antioxidant activity of some spice essen-
tial oils on linoleic acid oxidation in agueous media.
JAOCS, 66, 792(1989)

GSA.: Inf-
luence of thyme and clove essential oils in cotten
seed oil oxidation. JAOCS, 66, 800(1989)
Ramarathnam, N., Osawa, T., Namiki, M. and Kawaki-
shi, S.: Chemical studies on novel rice hull antioxida-
nts. J. Agric. Food Chem. 37. 316(1989)

Duve, K.J. and White, P.J.: Extraction and identificatin
of antioxidants of oats. JAOCS, 68, 365(1991)
Daniels, D.G.H. and Martin, HF.: Antioxidants in
oats: Mono-ester of caffeic and ferulic acids. J. of the
Science of Food and agriculture, 18, 589(1967)
Hayase, F. and Kato, H.: Antioxidative components
of sweet potatoes. J Nutri. Sci. Vitaminol, 30, 37
(1984)

MR TR AR, ol%d, olita g ke
of ] sabsh Ao} Vel qaaabetal A, 23, 256
(1991)

SHibed, WL v Aesle] gush 2y 23
gh=- A EWL_G]Z\ 24, 31(1992)

oxb, o7, Eated, AAd 1 Al e] B A
A ﬂﬂﬂ XI 22, 793(1990)

1%, WA MAS, S B(IR F T
% o= FERS @ ibsh s Ao,

, 17(1992)

Colbert, L.B. and Decker, E.A.: Antioxidant Activity

of an ultrafiltration permeate from acid whey. J. of

Food Sci, 56, 1248(1991)

Pasquel, LJ. De. R. and Babbitt, J.K.: Isolation and
partial characterization of a natural antioxidants from
shrimp(Pandalus jordani). /. of Food Sci., 56, 143(1991)
Farag, RS, Ali, M\N. and Taka. HS.: Use of some
essential oils as natural preservatives for butter.
JAOCS, 68, 188(1990)

2] st st

21.

23.

24.

26.

(SN
=1

5. 3 &, Alesh gedadh

551

Decker, E.A. and Crum, A.D.: Inhibition of oxidative
rancidity in salted ground pork by carnosine. J. of
Food Sci., 56, 1179(1991)

. Stoick, S.M., Gray, J.1, Booren, AM. and Buckley, D.

J.o Oxidative stability of restructured heef steakes
processed with oleoresin rosemary, tertially butyl hy-
droquinone, and sodium tripolyphosphate. J. of Food
Sei., 56. 597(1991)

Resurreccion, A.V.AA. and Reynolds, A.E. Jr.: Evalua-
tion of natural antioxidants in frankfurters containing
chicken and pork. J. of Food Sci, 55, 629(1990)

2 AEsh Aedal Alael  AlR4-x]o HyF B
LR FEE ] sk Bk 3 A¥ ekl A), 24, 320
(1992)

A gatsl axrt sle

B FREEe] @ 7b4) synergist H7F &3 §hA]
s#aa)s) 2], 42, 149(1992)

Paguot. C. and Hautfenne, A.: Standarded method for
the analysis of oils and derivatives(7th). Blackwell
Scientific Publication, London, 199, 214(1987)

. Sidwell, C.G., Salwin, H., Benca, M. and Mitchell Jr.

J.H.: The use of thiobarbituric acid as a measure of
fat oxidation. JAOCS, 31, 603(1954)

Vg, A AR Ao RAR AED e
A obd Aol g AbshabalA] Expe] Wl gh4
Eobaks] %], 20, 569(1988)

29. SAS: SAS Institute Inc. Trial Site (1986)

(1992“1 7"J 2041 ZJ")

30. Banias. C.. Oreopoulou, V. and Thomopoulos, C.D.:

The effect of primary antioxidants and synergists on
the activity of plant extracts in lard. JAOCS, 69, 520
(1992)

31. Lundberg, W.0.: Antioxidation and antioxidants, vol.1.

Interscience, New York, p1%3(1%1



