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Abstract

To investigate the functional properties and the antioxidant effect of pine needle(Pinus densiflora), the pine
needle extract was obtained with methanol and its functionality was measured by spectrophotometric method,
and the antioxidant experiment on soybean oil was carried out by the active oxygen method. The extraction
yield of pine needle with 99% methanol was about 19%, the total flavonoid content of the pine needle-methanol
extract was 11.32 mg/g on dry basis and the superoxide dismutase-like activity was 94.3%. The nitrite scaveng-
ing ability of the extract was pH dependent with the values of 77.44% at pH 1.2, 48.45% at pH 3.0 and
11.04% at pH 6.0, respectively. The peroxide value was 92.6 meg/kg at 5% dosage, 138.4 megkg at 2%
dosage of the extract on 8 oxidation days. The period of the peroxide value to be 100 mg/kg was 4.9, 6.3
and 8.5 days at control, 2% and 5% dosage of extract, respectively. And the relative antioxidant effectiveness
of the extract was 27.9% and 72.3% increase at 2% and 5% dosage, respectively, compared to control. The
thiobarbituric acid value showed few differences within 4 oxidation days, but with the dosage of the extract
it fairly decreased with considerable antioxidant effect to control above 4 days.

Key Wonrds : Antioxidant effect, Pine needle, Superoxide dismutase-like activity, Nitrite scavenging ability,
Peroxide value, Thiobarbituric acid value
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© oA AFY FARE AL dol =39
AR gt FAA7A A7FGol o= o
T ARoR, AQ P03 B4 gAH ¢ 24
8 240 UE ge a7 AgHn Yo
2 SAE slEA S oA R Asiol=i
S E To2 BRAAT A B d%
A Eolete EALE HlFo B o A 549
S Z Q8 - AHEFAE B o], oA
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B35 HEAE AHESEaL Qi) o] F BHA (butylated
hydroxyanisole)t} BHT (butylated hydroxytoluene),
TBHQ (tertiarybytyl- hydroquinone) % PG (propyl
gallate) 50] 2 &=A Aot o]59] HLF a3}
T2 sk 2 BAA g FEA AHEE A
S AT 2 ol e A(mutagenicity)©] &4
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22. 7|1sEY &3
2.2.1. 718N 182 seER
EAd-MEL FE25
3ted 105To A &ake
SERALY] BAE &
AHEE AR HAEF 7150 T dE Lz vt
€4 13 E(soluble solid, SS) 3HeH%)S AAIYT)

222 ot UE=E sietE ST
FZ2E NEE 02-1.0 %(vW) 559 f£8d0 5

ZA8lar, BB FEA(V-570, Jasco)E o] &3} 7
W T (brown intensity, B)x= Z}&F 420 nmol A, 23k
S SEE FHIAOE 34 280 nmol 4 FRES
FA3] Faan’.
2.2.3. EEClE 0l gaEy

FE R o|= §EKTFC)L diethylene glycol H]
g¥oz THgor], 0 4L F2E NE |
mLe]] 10 mL#] diethylene glycol & & 7}8lx, o 7
o] 1 N NaOH 1 mLE #7138 o}g o] 2 37C oA
1A ZE 93 A A 3h4 420 nmo| N &) FHFEERE
Tt o) W X5 AT ML naringin & 7S
o= 3o sk

2.2.4, SOD FAIRMEEH

SOD-}-A18 A (superoxide dismutase(SOD)-like ac-
tivity)-> pyrogallolo] SODFAIEA EZA 9 7)o
o3 AEAEr JAEE 928 o] 83 Marklund
o wyloz Y £ 02 mLe) & Agd
pH 852 RA3Z tris-HCl buffer 8A(50 mMe]
tris[hydroxymethylJamino- methane +10 mM9] ethyl-
enediaminetetraacetic acid) 3 mL$} 7.2 mM9] py-
rogallol 0.2 mLE 7}8}a1, 25T 9 /\1 10‘:' 7+ u-e-3)

S I NHCIE 1 mL #7}3le] 8h-8-& AR A|F]3L
73 420 nmell A FHEE =4 OP‘?&E}- o] u} %"é
T HHOR AE B FRTE NS AL iz
T2 3 %’—/\15&% 33 3kar —7;“§—| Al 7ot
AT FREERE A ()& AHEEY SOD
RS ASERE, o o AAR FH7Le
F4E BAR A717e) FBEoT.

SOD—like activity(%) = 100— (%x 100) (1)
2.2.5. Of&IMN Holiat2 =H
£ FEEY oldid BIT(NSA)L o3
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@o] AR & & FEE ANE 1 mlo) |
= 0.1 M &3} 0.2

M 7 RS "}%‘?‘5]’ &4 pHE |
3.0 2 6,002 AT oS WHEA Y Big Z}Zf
10 mL2 3ttt o] & §H& 37Tl A 1417 ¥k
A o 4 B8 1 mLE %3}1, o 7]l 2%
2389 5 mLE HIS F 30% 2AgRoT 2
A $+ GriessA| 2F(1%9] sulfanilic acid : 1% naphthyl-
amine=1:121 A19F) 04 mLE 7ol g3, Ae
ol A 1587 WX F 54 520 nmol| A EFB T

A FHEE s

TLE Mo R ARYe $AES A3t 2
£ AE 37 AV FREERH 74 pH
oA e] oA BalsS 4 = Aot
NE 7Y 3=

NSA(%) =100—| =R ) K e K

°
T

X100 (2)

23. MEAN EAEH
2.3.1. et E

stolA] A vh= DAL Al BEF 4§
7148 AHE-sted B/dAtA Y (active oxy-
gen method, AOM) 0.2 AZIA)F|HA, &9 =2 E
o g akstlA BAE Blws At HA FAE
loj7Aol A% FHsta, 7] &£ FE2E8&
Arkste] 3083 A awrz anEd &
AOME Al@de] Fdstth dxzToeze £49
FE2EF T4 79 vg-gut shete] A8
th o5 AOM A8 #E 2571 S0CE A 3L
Z ol FA s, 71£ HA7IE AHE-ste] 100
mL/min®] %o 2 FIIE FYJ3HAaA ﬂxﬂ/wﬂ-’\]ﬁ
o, 52 —r-‘q'\Lf 100 mLZ, &9 F25E2
7VEFE 0-5% BHE sl Th
2.3.2. MMEEIL EF

AOMe Z AAH AsE2 dA AtE e
ANEE AHFHs AFE7HPOV)S B W)
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AldBezRE HFHAT FA AEC ﬁiii%—
mLe 24F 15 mLE 7hete] FAE &3sta, KI 3
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33 g AR AA Y 1 mLE J}FEEIL, 001 N E
LYMIEFLEAo R AHEHAY TEE WP
Z NEQE FHAA FANEL P39 4 )=
T34tk o714 a: A8 0.0IN E]FMNUEF
€9 HAAvZHmL), b FAIEY 0.01 N el 2.3t
YEF &9 HA v HmL), £ 0.01 N g3k
EF 899 factor, s: 2 AR ZHg)olth

I8 & 7 (meg/kg) = _(E:b_)_?}i)jii 3)

2.3.3. TBA7} &4

AOM Alg#e] A E AAFS FHste] WA 10
mLE £33t 0.69 g TBA2] 100 mL -8 <83}
ZAo] 12 EYE TBAAY 10 mLE 7} ohS
A3 487 XS T e § oA 3083
A BEE E Gl Y4d g EREs
Az 93 530 nmol N FHEE 2F%9 5Y
g ez AEgE A FAFE Py
A WERE TBAZFE T AT, o714, AR A
Fo FHE, B:FARY F3E, SR ARy
ojt}.

(4—B) =300

TBA7} = g )

e

3. A P nH

1. FE2Q J18Y nyE

HEgel 9% BRFERRE Lo A 3
2 9131, ¢]E Whatman No.2 G A& 23] o=}
3o 2FEE 9L des, 1 ZAAEREH 7}
£ PEE AU 2 2R &Y FEEY
SS Fe 188 mymLZ AoJx, AxZTFo] g SS
G2 oF 19%Z Uelstth of e Lee 5'70) 7
& FAIE 40TCAA 7teisfsted 42 & 48~
73%} Lim 5'V0] wighgo] o ZaZare
E5 & 674% B3] F23] F Fgeldevt By
9] 1453%'7, whole] 7.36%%, Q4tH AHE 2 A
Hl Tl o] 7.94%9) 13.6% 2 14.12%" RojE o
Holgith o1HE ol dae BH, A 2 43
oy FELE, FEAY FF T FEFZAN g
o)l Aoz Az,

ZFEE AL /1dH5E 5 D] JeY
5ol mvte] 23S A% 4AxFM L

A

geho) Fsle] EAN e £FEE Y& G
o8 4 F33 Ay §AozEs Al FYe
AHE A7 AAHJL, ©) Y SS &2 ¢F
5%E 74 s AT

32 ZHsel WHE SIEE

22 AN59 F&90 g dH=BHY $F
£ 3HE FHTAC)S 32T+ Table 17 23k
t} 1%0)3te] FEHYNN 2FEE B AS
557t F4ESE =20 ol A Y FRER Ve
W BIS} A=280 nmoll 49 EFE=E el TACE
2% ANz 2739.on, 1% FEA Bl
g TACE 03517 125602 et o]E e
Kang 572] 70% o}l Ed 3 &9 F2E i@
BI 2 TACS) 0.449} 4363 vl wsldd Ble 7<) &
ALgE grol et TACE 493 2h& ghelddt. o
$o] B4 FF Foe A8EY Ble £2FF
A Alge] Bl tisty 1/15~1/702 Z423Pa,
TACE V10~-1/408 Z+Asle] 23] & glog o
AR ol FEE A EF 4314 AHAEE vt
A Edol g 433 Bol FAHUY AE
oz Azt

33 2200l

2 Bo] &A= B 38EF(phytochemical)
Z Zd5E ddEoly S ol=fFe oY 7t
2) 2Fol) de] £xHo] glon, AA AR
A AE 4 ke 7o) YA {0 wa
A Aol ALE3 £ vehg FEES ISR
22X 7Msd e AEI] H3te FEE U F
iR icol=e] FIHTFCYE S8 2 2%

Y- 23EE9 EHRT0E FFL AE

Table 1. Absorbance for BI and TAC of pine needle-MeOH
extract

Concentration A=420nm A=280nm
(VV%) Ex:;?d Exé{)ajlct Extj{act Extract
0.2 0.065 0.004 0.256  0.024
0.5 0.168 0.004 0622 0.025
0.8 0272 0.004 0995  0.027
1.0 0.351 0.005 1.256  0.030

* crude extract
b extract filtrated with activated carbon
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mg/gO & % io}c% waau} &9 &%—%&4 =
Frwol= gFe Kim 599 o2 2o it
BoF FAE] Y Anel wimete 43, T, 2
719 59 ZERwolE FFRTiE Fe FgojRe
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= 24439 Bum £Y9] Zxlo] We AFrEs
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FEUdE GFo] Srtste] Fatst 4ol Skl
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oA B5E ST FAEA) glo] F2 - v4
& 5 AE Wile] dad Aew Ayigdn

dhe B4 A atag 2vshe vl Exshd
AA el Fge] B9 AT AL W oA
< F3eke 4842 e e 984 dg =
A2 9lete A E B4 E superoxide anion,
0)8 HAAFFLE WA T)E 20, + 2H —
H0z + Op] & &v}3} 2, catalases SOD<| o) A A
g S aE TS ERASG Ao EAR A
AP)E qEe Wk Q719 A% w37t AAHA

SOD9| fr=o] kefAA Hedl, SODE QA |
A FIIE AAHA ¥ BG4S 7FA A QU 1
21} SOD+E= 30 kDaol4te] Eat#g 714 duid
BAE Aol 4A F4HA B3, AR &
=9, A3} pHoll Ferg st whekA SoDs} #
ARgE 48 VEAWH A SOD ©EH S 2ad 4 3
= SOD FAHEA BES #de g9} 52}14}6} X 33
H3 Ak ol ¢ SOD FAHEY 24 BaE of
YA 5k SODS} FAME HES ste AEA 542

F AbsieiA Hspe] #F AT

W& superoxideE A AFOZH AFH 3
ojslal, =3telAl aHE VIS + U
2 SODS} A AT shel superoxide
anion®] AL AAAE F U= BAEAM &A
=9 olalz] 918t superoxidest Whgted zZr

m\m rfz, o 4}:

~E

& A gt webA] o] SOD fARE A A st
A &}
ks Aol
o

248 el pyrogallol A58} k8-S 245}
o] &9 e E2ZEE9 SODFAIEAS =489
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>
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ol 9] oeh-g FEF 4 formic acid?} citric
acid% #7138k SODQ) 95.1%9} 94.4% 2 Cha £'Vo]
BRI 979 ¢t FEE 9] SODY 91.7%9}
AFg Zrolglew, Kim 579 B3 FAMA S fALE
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AR ge o0l, T 238 7)
Hate dol Ead ABE Pk o5 gL 4
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Fig. 1. Nitrite scavenging ability of pine needle-MeOH
extract.

A vlgE col g1 A9 99.67%, 88.00%
61.16%R T R HolQout iR B7)9] Az
Q1 63.24%, 10.99% = 7.94%1} WL} 9] ofele =
2B gt =427 43.02%, 35.46% 2 9.86%
RO w2 ot duldg o g nitrosoamine 2]
ARAAEAE HESH, Egtixole g
st §F S g Zol7) e Ao ¢ A
Rong 479 FE2EI 2HAH Rolw o=
ol Aot 24 2749 o] Fol o3 Ao
Azt hc),

obdit@o] o179} ¥H-E-3}4 nitrosamineS ¥
ke e pHEol e 27hlA 47 Yol
= A0 9eA dok Uz 98 F=
olRBP L Agstated ohdue Y, ofd Y
HNO; 2.2 protond} & o] Hel® o0& amided}
}-3-5} o] nitrosamideS & At} o) 8l Ak} 3}
A WEA YEZSF gL F2 AAN 44 9
(acidic stomach)oll A WA3ic). o} A A o Bal%
o] 0= AL YA A AgEAHY Rijso
ol ¥4aFAE Ued JlsAe] JE Aoz &
A At AAY Yol el pH W3S sty &
B & FEE) NF A4S Fig. 194 Rol%
o] 919 pHEZAZ AR pH 12014 Esf30] 7}
Z e Aoz el A4 YoMs a7AQ) o}
A4d B 28-S F319] nitrosamine A3 A%
L2 P 7T Ho2 JAd = dh

3.6. ntMElETte] HE}
Ed-vEe 2289 234 5AE A7

i

T rlo

¢

G

A

sty FERFE 71FE2 ALSsla, £ FEE9
H7MFS 2%8 5%2 89 50CE 239 dLx
Well A4sdA 100 mL/ming] Fo g 2Hd F7)
E AOM A& #ol] F908td FA| LA 7184 &
A FFeETY] AAIMS AHE Fig 29 e
Witk ©A1 23 3hE) 8d A FEES FUISEA
e o) & (control)o] #4+E-E71+= 183.3 meqg/kg
A Wt &U-WMELE FEE 2% HbFE
138.4 meg/kgel AL, 5% A7+ 92.6 meg/kgl =
ZAaste] & WS FEEL U EY WS
AAFGO 2R F-Foll izt F3e 434 &
7t AeE & 5 UAAd

2t el #38HE 7171 100 megkgel] =2a
= A|7H& #-=7]7H(induction period, IP)C. 8 3}
°olE fE7Ze 2R A8 dA aF4E Y=
A% A+3}e) A A 4>(antioxidant index)Z 4] RAE
(relative antioxidant effectiveness)E 4] (5)E Ak
Q' o] oz RE F&E Frldl 0 43
A&FHE vludt 234 Table 29} @Yt

2 ok

b e

8¢ e 499 P

_&
FAE=""aspre A% 1P

% 100(%) )
£9% FEEE YBIA g Uz =72

59204 vl £A-HEE FE2E 2%}
F= ¢ 6392 X RAEZ} <k 28% Z713819931, 5%
A7 TE 7|70 ¢F 85U E A RAEZ} ¢k 72%
Z7hetd €Y FEEY JA a9 982
& S 9t} ©]E RAEZL-S Maeng 5'V9] A<l 91
A FZ2F 9] 86.1~1064%K 0}= wgko) 2 H o
75.2%8 = ARG A9 e BHAS FAgrueE
2 Ftolddth

3.7. TBA7IQ| H35}
TBAZF= #A] AN HF A9=Hs HEHY

i

o]

2

Table 2. Induction period (IP) and relative antioxidant
effectiveness (RAE) of pine needle-MeOH

extract
IP(day) RAE(%)
Control 491 100.0
2% dosage 6.28 127.9
5% dosage 8.46 172.3
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Fig. 2. Variation of peroxide value of soybean oil con-
taining pine needle- MeOH extract(Air flow
rate:100 mL/min, Temp.:50C).
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Fig. 3. Effect of pine needle-MeOH extract on the changes
of TBA value of soybean oil(Air flow rate:100
mL/min, Temp.:50C).

M, F2E 1% A4 2ds 2 3EE 355
Zgze 0351 0D ¥ 125 O.D.& il
Naringing 7]£3% &R x0]=9] kL 11.32
mg/gO 2 AojH T SODFAIEA S 94.3%H 2.,
o}@ 2t EalE T pH 1.2, 3.0 2 6.09A] z+zh
77.44%, 48.45% L 11.04%=2 L}eEl).

£ FEE9 WUt W& g5/ HikstE
7} Wz 2 X E o]9 100 mg/kgd] =28 §%7)
T EZF, 2% 2 5% H7F tis) 242 4.9,
63Y 9 85URA] FEE 2% 5% At dE
T-ol] vl 8] RAEZ} 747} 27.9%9) 72.3% 27131t
AR A 6Y AR £ FEE HUF TBA
He gzt 27.69) BlEe 2% HIIAl 23.7, 5%
74 1988 A vEht &8 FEE MR
TBAZLE 433 & 4 AAor, ol Ag4zy
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