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Abstract

The objective of th:s study was to determine antioxidant effect of ether and ethylacetate fractions of 70% ethanol
extract of some food (acid treated or not) on perilla oil. Each fraction of food extract was added to perilla oil and
stored for 0, 3, 6, 9, 11 days at 60°C. Then, the peroxide value (POV) of perilla oil samples were analyzed. Perilla
oil contained Yy-tocopherol 0.6800 pg/mg, o-tocopherol 0.3189 Lig/mg, d-tocopherol 0.0463 Lg/mg, but it was
easily oxidized due to high linolenic acid content. To increase yield of ether and ethylacetate fractions from each
food extract, the 70% ethanol extract was treated with 0.2% H,SO, and fractionized by ether and ethylacetate.
Among ether and ethylacetate fractions of 70% ethanol extracts of some food, the yield of ethylacetate fraction of
acid treated Pueraria thunbergiana extract was S times more than that of ethylacetate fraction untreated with acid.
Perilla oil which added 100 ppm ethylacetate fraction of acid treated Pueraria thunbergianan extract showed low
POV (44.8 meq/kg) compared to POV (80.0 meg/kg) of control.
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Fig. 1. HPLC chromatogram of o, Y, 8-tocopherol in perilla
oil.
A: o-tocopherol, B: y-tocopherol, C: 8-tocopherol.

Table 1. Content of tocopherol in perilla and soybean oils

(Hg/mg)
Perilla oil Soybean oil
o-Tocopherol 0.3189 0.3094
Y-Tocopherol 0.6800 0.8211
8-Tocopherol 0.0463 0.5147

Table 2. Yields of ether and ethylacetate fractions from
70% ethanol extract of each food source which was

treated with acid or not (mg)
Non-acid treated Acid treated**
Sample* Ether
Ethylacetate Ether Ethylacetate
Zizyphus jujube(@3+) 1317 66.1 1385 1359
Ganoderma lucidum(3 3] ) 1124 48.8 118.1 50.0
Pueraria thunbergiana(3) 35.1 776 168.1 316.6
Zibgiber oﬁ‘icinale("g H 494 24.5 839 224
Allium sativum(@Vs) 279 26.5 502 196
Pteridium aguilinum(22A12})  21.1 1308 3334 163
Unearia pinnatifide(®1 %) 194.4 16.6 873 160

*50 m{ 70% ethanol extracts.
**treated with 1 m/ 10N-H,SO,.
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Table 3. Peroxide value of perilla oil containing o-tocopherol, BHA, ether fraction of each food extract(non acid treated)

for 11 days of storage at 60°C (meqg/kg oil)
Days of Storage
Sample
0 3 6 9 11

Control* 1.0 6.010.4** 35242.8 51.240.1 80.0£3.4
o-Tocopherol (100 ppm) 5.610.1 33.6t14 48.8+0.0 59.2+2.8
o-Tocopherol (200 ppm) 8.0£0.0 29.612.7 46.410.0 64.8+£1.7
BHA (0.02%) 6.4140.1 28.8+0.1 45.6+0.1 64.0£2.9
Ether fraction (100 ppm)

Zizyphus jujube ( | 3 ) 4.4+0.3 19.940.2 44.0x2.8 71.9+2.6
Ganoderma lucidum ( °3 A ) 2.140.0 13.940.2 38.4+1.7 50.9+2.8
Pueraria thunbergiana ( 3 ) 4.310.1 17.0+1.3 34.844.2 43.940.0
Zibgiber officinale (474 ) 4.6+0.0 20.0+0.1 46.110.1 56.8+1.3
Allium sativum (°Hs ) 2.710.1 27.0t£1.4 37.782.5 64.810.1
Pteridium aguilinum ( LA ) 4.310.1 19.940.3 40.110.1 499429
Unearia pinnatifide ( ®]9 ) 3.5+0.1 21.8+1.8 40.0+2.8 45.9+2.5
Ether fraction (200 ppm)

Zizyphus jujub e (3 ) 4.7+0.1 21.0+1.2 49.0+1.6 71.242.6
Ganoderma lucidum ( %3 A ) 2940.1 12.010.0 41.110.6 50.9+1.3
Pueraria thunbergiana ( & ) 3.740.1 21.8£0.3 41.0£1.7 4394+2.6
Zibgiber officinale ( 37} ) 5.240.3 22.042.7 43.740.1 64.61+0.9
Allium sativum ( "} ) 3.540.1 27.0+1.3 37.610.6 43.912.6
Pteridium aguilinum ( ZAF2] ) 4.510.1 17.942.7 42.9+4.2 45.1£1.5
Unearia pinnatifide ( 719 ) 3.510.1 25.0x1.6 39.940.1 44.8+1.2

*perilla oil only.
**Mean + SD.

Table 4. Peroxide value of perilla oil containing ¢-tocopherol, BHA, ethylacetate fraction of each food extract(non acid

treated) for 11 days of storage at 60°C. (meqg/kg oil)
Sample Days of Storage
0 3 6 9 11

Control* 1.0 6.010.4** 35.2£2.8 51.240.1 80.0+3.4
o-Tocopherol (100 ppm) 5.640.1 33.6+14 48.8+0.0 59.2+2.8
o-Tocopherol (200 ppm) 8.0£0.0 29.642.7 46.440.0 64.8+1.7
BHA (0.02%) 6.410.1 28.840.1 45.610.1 64.0+2.9
Ethylacetate fraction (100 ppm)
Zizyphus jujube (3 ) 6.710.1 19.9£3.3 429104 76.512.6
Ganoderma lucidum ( ©3 A ) 7.310.3 23.7£1.6 51.9+1.2 76.9£1.1
Pueraria thunbergiana (4 ) 3.940.1 17.8£1.3 34.1+4.2 46.9+£0.0
Zibgiber officinale (A 74 ) 4.9+0.1 24.6+1.7 16.1+2.9 66.710.5
Allium sativum ( ©}g ) 4.110.1 25.812.8 30.61.5 43.240.9
Preridium aguilinum ( ZA}2] ) 4.510.1 18.841.1 33.610.1 42.042.9
Unearia pinnatifide ( ©) 9 ) 3.740.1 23.7+0.4 36.744.8 44.243.3
Ethylacetate fraction (200 ppm)
Zizyphus jujube ( ) 6.710.1 19.9+0.0 429411 76.5+0.2
Ganoderma lucidum ( °3 #] ) 7.3+0.1 238+3.2 51.940.2 76.9+1.2
Pueraria thunbergiana ( ) 4.310.1 17.0x£1.3 28.640.8 40.9+0.9
Zibgiber officinale (A7) 5.610.0 24.040.1 48.242.8 719434
Allium sativum ( 9}5) 4.1+0.1 25.8+2.8 30.6+1.3 43.240.1
Pteridium aguilinum ( ZAVE] ) 4.140.1 10.9+1.2 44.8+4.2 51.613.3
Unearia pinnatifide ( 9] 9 ) 43+0.1 23.910.2 35.1%1.3 49.7+1.5

*perilla oil only.

**Mean * SD.
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Table 5. Peroxide value of’ perilla oil containing o-tocopherol, BHA, ether fraction of each food extract(acid treated) for 11

days of storage at 60°C (meg/kg oil)
Sample Days of Storage
0 3 6 9 11

Control* 1.0 6.0£0.4** 352428 51.240.1 80.0£3.4
o-Tocopherol (100 ppn1) 5.610.1 33.6+1.4 48.810.0 59.2+2.8
o-Tocopherol (200 ppny) 8.010.0 29.6+2.7 46.410.0 64.8+1.7
BHA (0.02%) 6.410.1 28.840.1 45.610.1 64.0+2.9
Ether fraction (100 ppm)
Zizyphus jujube (N & 5.6£0.1 28.045.6 45.610.2 73.6£0.0
Ganoderma lucidum ( °3 %] ) 4.0+0.1 23.240.1 46.410.3 71.240.1
Pueraria thunbergiana ¢ &) 3.240.2 20.8+2.9 33.6+1.7 60.81£2.7
Zibgiber officinale (A°} ) 3.240.1 18.4£1.5 44.0+2.8 60.8+0.5
Allium sativum ( ?}5) 4.8+0.7 24.8+1.7 3841428 60.0+4.5
Preridium aguilinum ( Z1AF2] ) 3.240.4 16.8+1.4 37.6£0.0 52.0+2.6
Unearia pinnatifide (9] 9 ) 4.0£0.1 264+1.4 62.410.1 70.4x1.5
Ether fraction (200 ppm)
Zizyphus jujube ( N5 4.0+0.4 23.241.3 52.8+4.2 77.6+1.8
Ganoderma lucidum ( °1#] ) 4.04£0.0 23.210.2 52.843.0 71.2+1.6
Pueraria thunbergiana ( 3 ) 2.940.1 15.84£0.0 34.610.1 56.545.3
Zibgiber officinale (°3) 3.2401 224428 344442 51.241.4
Allium sativum ( "F= ) 4.8+0.2 21.0+0.1 31.0+14 55.0£0.1
Pteridium aguilinum ( Z1A}2] ) 4.0£0.0 25.614.2 52.0£1.0 65.6£1.5
Unearia pinnatifide (7] 9 ) 4.040.1 22.440.1 61.610.1 62.440.1

*perilla oil only.

**Mean + SD.

Table 6. Peroxide value of perilla oil containing 0.-tocopherol, BHA, ethylacetate fraction of each food extract(acid treated)

for 11 days of storage at 6)°C (meg/kg oil)
Days of Storage
Sample
0 3 6 9 11

Control* 1.0 6.010.4** 352428 51.240.1 80.0+34
o-Tocopherol (100 ppm, 5.610.1 33.6t1.4 48.8+0.0 59.2+2.8
o-Tocopherol (200 ppm} 6.810.0 29.612.7 46.410.0 64.8+2.7
BHA (0.02%) 6.410.1 28.840.1 45.6+0.1 64.012.9
Ethylacetate fraction (10C ppm)
Zizyphus jujube (3 ) 4.010.1 25.612.9 51.241.2 71.2%1.5
Ganoderma lucidum ( 3 A ) 5.640.0 28.842.7 48.8+1.4 77.6+£2.8
Pueraria thunbergiana ( ) 2.410.0 14.4£1.5 40.0£1.2 44.8+1.5
Zibgiber officinale (73 ) 4.010.1 21.6£1.5 31.2+2.8 57.610.0
Allium sativum (°F5) 4.840.1 28.8+4.0 40.8+0.9 54.440.1
Pteridium aguilinum ( 3LA}2] ) 4.010.1 16.810.2 44.844.3 53.6+2.8
Unearia pinnatifide ( 7] <3 ) 3.240.1 21.6£1.6 54.4+4.7 53.6+2.8
Ethylacetate fraction (20 ppm)
Zizyphus jujube (%} F ) 4.840.1 24.042.7 52.8+0.3 80.0+4.1
Ganoderma lucidum ( °3 A ) 4.010.0 23.2+14 52.8+0.1 76.3£0.1
Pueraria thunbergiana ( 3 ) 2.440.1 15.010.1 36.811.1 49.6x1.3
Zibgiber officinale ( 473 ) 6.410.5 25.620.0 44.0+4.2 56.8+3.4
Allium sativum ( "Hg ) 5.610.9 28.0+1.5 39.242.6 56.840.3
Pteridium aguilinum ( LA}E] ) 4.010.1 232412 58.414.2 68.0£0.6
Unearia pinnatifide ( #1439 ) 4.080.0 32.044.6 64.840.5 80.0£1.1

*perilla oil only.

**Mean + SD.
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Fig. 2. The content of fatty acids in perilla oil containing
o-tocopherol or ethylacetate fraction of Pueraria thun-
bergiana extract (non-acid treated or acid treated) for 11
days of storage at 60°C.

Control: perilla oil only. A: perilla oil containing 100 ppm Q-
tocopherol, B: perilla oil containing 100 ppm ethylacetate
fraction(non-acid treated), C: perilla oil containing 100 ppm
ethylacetate fraction(acid treated).
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2|8 ether B39 £S5 31.5mgell M 168.8 mge
2 ethylacetate 89| $58F2 77.6 mgell A 316.6 mg
L2 77t s A= Fobsk o

2. 8, n|9F2E A A %L ether £33 100
ppm A7} EV1ES 1147 AAsl= S pOV7L
439, 45.9 meg/kg2= 272 POV 80.0 megrkgel] ¥l
3 sPbstEsy) 24 vepgel d, ohs, 2, 1y
FZES] AAEEA] &2 ethylacetate 58 100ppm 3
7¥eled 1147t MAsE E718<lM= POVZL 469, 432,
420, 44.0 meg/kgS-2. FASEH} =A vehdo

3. AABE &, A%, wls, TARIFEES] ether &
3] 100 ppms H7I8F 7152 1197 HAEIES o
POV7} 60.8, 60.8, 60.0, 52.0 meq/kg 22 Abx] 2} 3}%)
o ether £3& 713 A9 B} ASEAS} WA
viehtet a2 AR 2let 3529 ethylacetate F-3)

gz 733 A A 154 A 2 31999)
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100 ppm H718led 1197 AAg £718F9 POVE
448 megkg > 2 AL AT} A el

4. AREIEt FFEE9] ethylacetate £ Arist &
7185 1197 A8 F9¢t linolenic acid®] ZrAE
B2zl nlE] A vheygt

ol kel Ao 3 AbAMeld FFEE2] ethyl-
acetate F-8-& 78l 1189 APE JAEI= wi
£ A2 AET $ 9lE ZioE A48

2ol 2

2 A7 19989% 7 st anfdpu]el o)
F3E A7 FAHE EEe wrgyeh
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