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ABSTRACT

In order to investigate the effect to antioxygenic substances in Pine Needles on the photooxidation of

linoleic acid (linoleic acid 100mg/10mi ethanol} added antioxidants and antioxygenic substances in Pine

Needles was irradiated by the tungsten lamp attached with red fitter.

The Photo oxidation of linoleic acid

(LA) was conformed with Lea method and rhodan method.

The following results were obtained:

1. Photooxidation of LA was greatly . increased the presence of photosensitizer. However the Photo

oxidation of LA without photosensitizer was smoothly increased by the irradiation.

2. The Photo oxidation of LA without irradiation occured quite jately whether photosensitizer was

present or absent.

3. Photooxidation of LA under the presence of photosensitizer was inhibited by the addition of dl-a-

tocopherol and the acetone fraction of methano! extract of Pine Needles but was not inhibited by
BHT. Photooxidation of LA increased gradually as the addition of BHT increased but decreased

gradually as that of acetone fraction increased.
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Thin layer chromatogram of methanol
extracts of Pine needles on silica gel'G
plate.

Fig. 2.

Detector: Charring with 15% H, 80, ethano!
solution

Solvent: Hexang-ethyl ether-acetone(2:1:1, v/v/v}
A : Methanol extract
B : Acetone fraction
C : Residue
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Table 1. Effect of photosensitizer on the
photooxidation of linoleic acid
Time Relative absorbance
(min.} Absence Presence
2 - 53
4 - 100
[} - 153
8 - 207
10 - 260
60 5 —
120 11 -
180 16 -
240 21 -
300 27 -
Air was buddled into the solutions. Absorbance

was measured at 500nm by rhoidan method.
frradiation: 300W of tungsten lamp attached with
red filter (610nm),

Photosensitizer: 0.4mg of methylene bilue

Table 2. Effect of photosensitizer on the
oxidation of linoleic acid without
light

Time Relative absorbance
(hr.} Absence Presence
1 50 60
2 100 100
3 150 160
4 200 200
5 250 250
Air was bubbled into the solutions. Ahsorbence

was measured at 500nm by rhodan method.
Photosensitizer: 0.4mg of methylene blue
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Table 3. Effect of irradation on the autoxi-
dation of linoleic acid

Addition voa-lge gil)atvi;:aue
LA 0 0
LA+hy 0 o
LA+MB 0 I
LA+MB +hy 0.3 100
LA+MB+a-toc+iv 0.21 70
LA+MB+BHT+Av 0.59 197

LA . Linoleic acid ethanol solution used as sub-
strate was maca with 10mg of linoleic acid
in 10m! of pure ethanol. di-a- Tocophera
10mg/10ml of LA, BHT 10mg/10mi of LA.
irradiation . for 4 min. under 300W tungsten
lamp. The degree of autoxidation of LA
was measured by rhodan method.
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Fig. 3. Effect of antioxidants on the pho-
tooxidation of linoleic acid added

with Photosensitizer,

Irradiation: 300W of tungsten lamp attached with
red filter (610nm} Air was buddled into the solu-
tions,  Absorbance was measured at 500nm by
rhodan method.
o: Control ({linoleic  acid  100mg/10mi
ethanol}
s: 0.1% Acetone fraction {methanol extract
of pine nsedles extracted with acetone)
it 0.1% di-a-Tocopherol
=:  0.1% Batylated hydroxytoluene{BHT)

1anok
1250
s, 200k %
=
s e v
I G g
e
g o
2 300t
E 730 %
@ 5% -
3 1 7
5 n(,lf)r T s
> 7
L y’y #
T sk 2 5
Eal o -
o ,,/ -
D . o
[ Tv 01 S
9
-

Control BHT Acetone dl-a-Toc-
fraction: opheral
Fig. 4. Effect of Various antioxidants on the
photooxidation of linoteic acid after
one hour of irradiation. Antioxidants
were added to 0.1 perceént in weight.

Peroxide value was measured by Lea method.
Expgrimental Condition: refer to Fig. 3.
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Table 4. Effect of butylated hydroxytoluene Tabie 5. Antioxidative effect of acetone
(BHT} on the photooxidation of fraction on the photooxidation of
linoleic acid added with. photosen- linoleic acid added with photosen-
sitizer sitizer
Addition {mg} Relative absorbance Addition {mg) Relative absorbance
Control 100 Control 100
0] 95 4 95
i 113 8 87
5 145 10 82
10 197 Acetone fraction: Methanol extract of pine needles
Air was bubbled into the solutions. Absorbance extracted with acetone
was measured at 500nm by .Rhodan method Air was bubbled. into the solutions. Absorbance
Control: linoleic acid 100mg/10mi ethanol was measured at 500 nm by fihodan method.
Irradiation: 300W of tungsten lamp attached with Control: Linoleic acid 100mg/100m! ethanol
red filter (610nm} for 4 min. at rcom temperature. Irradiation: 300W of twngsten lamp attached with
red filter (610nm)} for 5 min. at room temperature
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