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Abstract

This study was carried out to investigate the effects of pine needle extracts on lipid oxidation and free radical
reaction in iron sources reacted with active oxygen species. The results were summarized as follow; the
catalytic effects of active oxygen on lipid oxidation in oil emulsion tended to be showed -OH, H,0, and KO,
in order. At the same time, pine needle extracts itself were tended to be showed a little catalytic effects.
Active oxygen scavenging ability of pine needle extracts didn't show, but pine needle extracts played role as
a strong chelating agents to bind iron ion if Fe** jon exist in oil emulsion. The content of Fe* ion and total
iron in CPNP were higher than those of HPNP and FPN. The content of ascorbic acid of FPN showed the
highest (87.77 ppm) among several pine needle extracts. Electron donating ability of HPNP and CPNP were
81% and 78%, respectively, which were showed higher content than those of FPN. The SOD-like activity of
HPNP showed 44.30%, compared to other pine needle extracts which means the most strong antioxidant
reaction. The nitrite scavenging effects were tended to be different, depending on pH value as pH value was
increased. Especially, they didn't show the nitrite scavenging effect in pH6.0.
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Oil emulsion$- AH-3}7] Aol 253 pH6.5Z WA
%l maleic acid buffer, 8 mLE ¥ t}g 50 uL2]
Tween-205} 0.5 mL A X2 olnllf-& Y1 1587
IRt ¥ KOH 2~3%7h& $¥3 mHksiaA] 01 N
HCIZ pH 6.57} H| &2 A F8}o] A&t 343}
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AbA~Z{40 mM H,0,, potassium superoxide (KO,), 40
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ppm Fe*, Fe* o] 0.1 mLe} $d4FE5E 77 0.1
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Thiobarbituric acid reactive substances (TBARS):=
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mLE 33} 85% orthophosphoric acid 0.05 mL, 8%
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Fig. 1. Effects of pine needle extracts reacted with iron
sources on lipid oxidation in oil emulsion. CON: Control,
HPNP: Hot air drying of pine needle powder, CPNP:
Commercial pine needle powder, FPN: Fresh pine needle.
*J; Means in the same column bearing different superscript
are significantly different (P<0.05).
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Fig. 2. Effects of pine needle extracts reacted with active
oxygen on lipid oxidation in oil emulsion. CON: Control,
HPNP: Hot air drying of pine needle powder, CPNP:
Commercial pine needle powder, FPN: Fresh pine needle.
H,0;, 4 mM; KO, 4 mM; -OH, 5ppm Fe*'+4 mM H,0,
(final concentration). * "*Means in the same column bearing
different superscript are significantly different (P<0.05).
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o2 AHsln gl AFe B irone] FRFH U
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Fig. 3. The content of Fe** and total iron in pine needle
extracts. CON: Control, HPNP: Hot air drying of pine
needle powder, CPNP: Commercial pine needle powder, FPN:
Fresh pine needle. *: Means in the same column bearing
different superscript are significantly different (P<0.05).
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Fig. 4. The content of ascorbic acid in pine needle ex-
tracts. CON: Control, HPNP: Hot air drying of pine needle
powder, CPNP: Commercial pine needle powder, FPN: Fresh
pine needle. *: Means in the same column bearing different
superscript are significantly different (P<0.05).



5]

£dF2E

42| st el td uhg7) ol ths}od Namiki

o] dehydro-L-ascorbic acid (DHA)¢} tryptophan-$-

HheA A A& ZHuRSEA FollA 7hat gH4kEAd ¢
%) 322 DHAS} tryptophan®] 23524 H]ZLA
FEAEA )2t ¥ F A3} L-Ascorbic acid2] ¥
2219 gZFeal 23-diketo-L-glulonic acid®] Fal|AHEo]
AR E FASRE 595 Jepdcky ¥ st

HRBos £

A A apatsle] @aubgol] Tl Aty ¥4
free radicalol] HA}& Foisle] AH8HE A A7 A
=9 AAFETE Y A= Fig 59 2l
DPPH (o,c-diphenyl-B-picrylhydrazyl)el] wigt &3
2%e°] AAFTS HIFE= HPNP 81%, CPNP 78%,
FPN 69%<] <22 HPNP7} 7} B2 AALE%S
vehigdeh 24 578 £ I 3283 70% acetone
F2E9 ATy Ao 42t 80.9, 82.6%E e}
v 2 Aol it Busigir). o9} e A=
HPNPS] AAZed% 81%%} FARRE £x1& velyo
23] A free radical 2 AT 4 3l IASEAR
Atz Hch. 84 free radical& Q1A WollA 4F Ay
# w35 dosEg AE FEE FelM AEA
free radical®} ¥H3-§H 024 SAISIA A 0] 4F 5
AE 7FeA & Ak el

Spueroxide dismutase (SOD) RAIEA &4
&0l &A)8h= polyphenold B F43 7|5

100

B
Il
ol— — .

c
HPNP CPNP FPN
Pine needle exiracts

& [=2} =23
[=3 [=] (=]

Electron donating ability(%)

15
o

Fig. 5. Electron donating ability of pine needle extracts.
CON: Control, HPNP: Hot air drying of pine needle powder,
CPNP: Commercial pine needle powder, FPN: Fresh pine
needle. **: Means in the same column bearing different super-
script are significantly different (P<0.05).
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Fig. 6. Autoxidation of pyrogallol in pine needle extracts.
CON: Control, HPNP: Hot air drying of pine needle powder,
CPNP: Commercial pine needle powder, FPN: Fresh pine
needle. "*: Means in the same column bearing different
superscript are significantly different (P<0.05).
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Fig. 7. Nitrite scavenging ability of pine needle extracts.
CON: Control, HPNP: Hot air drying of pine needle powder,
CPNP: Commercial pine needle powder, FPN: Fresh pine
needle. *: Means in the same column bearing different
superscript are significantly different (P<0.05).
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