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The Functional Effects of Fermented Pine Needle Extract
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Pine needie (Pinus densiflora sieb, et zucc) extract has been used to improve cardiovascular disorders, detoxification of
nicotine, the infirmities of age and curing diseases of unidentified symptoms. It has various useful components including
amino acids, vitamin C, terpenoids and chlorophyll. In this study we have identified 8 different yeast strains that are
developed spontaneously causing self fermentation in the extract. The self-fermented pine extract (SFPE) inhibited the growth
of some bacterial strains like E. coli Bacillus subtilis and Staphylococcus aureus. The SFPE (0.2 p¢/ml~0.3 n¢/ml) showed
90% NBT superoxide scavenging activities which is similar for all tested samples of different ages. The 7 years old SFPE
(0.15 mg/ml and 0.3 mg/ml) caused relaxation of spontaneous contraction and relaxation rhythm of thoracic arterial tissues
from rat. Therefore, SFPE has useful effects such as antibacterial, antioxidant and improved blood circulation and could be a

good source of functional food development.
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23 28714

4 X
olf

718, AU ey 5
Fojg g ZUHAA RS
3, Wuk-3-& 7EA7
BBz XE ALEH
SHON2). AU (Pinus densiflora sieb, et zucc)y -

¥ Corresponding Author :
of Natural Science, Chosun University,
Gwangju 501-759, Korea
Tel : +82-62-230-6667, Fax : +82-62-224-6678
E-mail : hscheong@chosun.ac.kr

Department of Biotechnology, College
375 Seosuk-dong,

376

o} JE, gt T A ofr o} X YokelA ] AA
3, &9 d2EYH 4F T o B ATE
A Agso] gon, e RyrtA 9} E7tA7} w§
T2 FAEZ d¥A Y34,

£ 84 oY Iud FAEZAY HEH (terpene)
lof oF 7-12% 718 Eolgla T olhzmAo=
25H 23 (monoterpene), MFAE 23 (sequiterpene),
# (diterpene)olEt BTk T3 &9 I, I,
b, ZEE 2uE, dats a9 AEAES
7 2o 255 odEAE Al 3loi(59), o=l
aromatheraphy)oll AMS-S71% 3l1, Afolv|eit 85§
dild A ofmwAt 1638 TR TSt
ol AAe] 4%, &Y 4 A7 A F9d9
| sl EEE BuE P43 = 54S A
spibx|9l nAESE 9 ZE2EE At Hold
UERATHI0). €99 FEAE FA HEY Ce
A H3 L FHHAY, 2EH2 U AFgEHE 1A
3, §d (tamin)2 23719 Jl5S e 1En g5
A (chlorophyll= 4 ¥ ZY2HES 2713, HE
A BEXSAAL, FUAs dde] He FHIHES
£ =l

AlA dde3hs T8 4-pinene, A-pinene,

ik
HO

2

ot o
ol

O 2 et O ooXx o
o o x0 S in

[o]
A

i
= ~

7]

=2

|
i 2. e B

N A
_\9{_, X,

el fole 1 ok

i
iu)

e o
3 23425,



Park, G. Y., The Functional Effects of Fermented Pine Needle Extract 377

camphene, phellandrene, borneol 5] A-F2 0.3-1.3% 353}
2 9310, FYANEFE FHAT AolA T 2 AFAD
A AEL 24 5L 7FA 2 9ok, Eucalyptol 2
S HARo|EE 45 558 B2 Yn RuH o,
W Fxo] v Ao BIHAUTHI2, 13). A1 Eo A
phenolic acids, stibenes, tannins¥} 22 Z ) H 5 F 9l SetR e
ol AEd Aue 7¥a & 183 AFEEL odbstn
oA e EAYol U A k4, 15). Staphyloccus aures,
Salmonella typhimurium 5 S5 2 A%< o7& AAL, o] &,
2% a9 HY 58 Lsr6-19), 2s ARE 935
o AHgahE SR oko] 231 23] Aol Yo 4 3|
O ARolH F2% AABE oUT T4 8] Aon B
3| &%) FEEL Bacillus subtilis, Salonella Typhimurium,
Staphylococcus aureus9} 22 M9 44 A3} zrh10, 20,
21). ojok 2 &9 YA A9 ¥ HT 4HAE
of AF HMEY Aol dFd el Fulgel uhet
FAHERI} old HAEY &A= FTFA ELE o

DR7 S EY 48 9 28AE aga 4
T ol AhgE 3 gith22, 23).
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2 9249 92 24 #9008, on HFL 660

Yo F GHL, 95 0, §EE D P
B2 AESdh SFYE Y MFYREYoE vekw C

JA-dinitrophenyl hydrazine (DNP) 1]}

He ro g lo fr

t}. o|EAME acetonitrile 30%, 0.05M KH,PO; 70%
isocratic®. 2 442 1 mL/min, column® NH, column, 254
nm UV detectorZ HEEH} A =AE5A e A%
9] A& 6 N HCIZ 110C 3g&7]0A 22417 E<F 74

©
(e}
&

gt &, o 3 AL At | A7 &
i, TFEFE 238 FAEH Y w5590, FEHES
pH 2.2 sodium citrate bufferof] &3} ojm=4t EA7|Z
Mg on, FUEEL Fge ANEE 1: L 1:3 4
A gdoz ATAA ARG T, FRTE HAAFL
2 A $3}o], Atomic Absorption Spectrophotometer® Z} 9

Aol thejr F3tATh

SFPES| W7} 2A wRee w9 e o
Ask7) siste] 7 Fads 5008 545k GPYAHjA o
S9a WO 32 A ¥, 22U BFS Fo%
Aoz FAFQT o AEHoL AW &Y BEF
£ o7 HlA (GPYA, Yeast malt broth, Bennett’s broth,
Nutrient agar, Nutrient agar + SFPE 25%)o] ®F3}a 28T
oA wjekdto g &£ wawol & A= wWAE A
3l91, SFPEE 25% d7}3F Nutrient agarol] PNES} SFPE
g =ustd 37T 28TAA AAste A& w3
t}. SFPEd] EAste £ AT L TAHEY) Aste &
3+ SFPEE 25% #7} (5000 rpmoj A 308 &<k 44 &2
o] AR w8 E))3F Nutrient agar (peptone 5 g/L,
beef extract 3 g/L) v X]o] SFPEE =3t 3 wj<kslyioh
AAE &Y 739 dd F2UE Adsty AHux]9
Athujet &3, genomic DNAZ ¥#3F F, 265 rDNA
D1/D2 regiong EZ3sle] 91313 T genomic DNAS}
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universal primer (5-GCATATCAATAAGCGGAGGAAAAG-3’,
5-GGTCCGTGTTTCAAGACGG-3)E A}-&3led o] Ao e
A =404 we} PCRE F35te] 5t-partial 265 rRNA
(RNA coding gene)E S-Z-3lAth ZZ ¥ partial 265 rRNA
= PCR product purification kit (Qiagen ADE AlL-3la A
A|gE F sequencing Vo o] &3 ATE UrIME AA L
Genetic analyzer 310 (Perkin-Elmer AP o|&3gon &
71Mde] BMe Z=2 CLUSTALW T 273, PHYLIP =
239 9 A4 Ags TzaRL Agstg

dgy &5

SFPES] Fde iz SAHEs)l o8 Zgsa.
SFPE 1 (Self-fermented pine needle extract 1 year old), SFPE 4
(Self-fermented pine needle extract 4 years old), SFPE 7
(Self-fermented pine needle extract 7 years old)d¢] A5 &
5000 mpmolA] 303t QAR st AAAL AbEsY
t}. 2} A|RE paper diskdl] 40 uf, 80 WE AN B E coli
(KTCC1932), Bacillus subtilis (ATCC6633)S T3} Nutrient
agar (beef extract 3 g, peptone 5 g, bacto agar 15 g/l L)9]
of &#FL 37CAA wFIAM L{AAF 2V|S
438192 ™, Staphylococcus aureus (ATCC6538P)= SFPE1
3 SFPE 79 ARE 47 40 w09} 120 0= paper disk
of ®F3te] 37TCAA wFEA BEARAG =7 E
45t Arh

SMSE 2N A

gitel 842 NBTH &J38ted A5.¢] Superoxide anion
radical 2£A%EE 243Gt o] B AWML Xanthine/
xanthine oxidase systemo] 2]3] WA&}E superoxide anion
radical & FASA 7} AAAN = AEE Fate PO
24 Nitro Blue Tetrazolium (NBT)S] 7+ AL E E&lo
gibsbse-Ss £330, 50 mM KHPO,9} 50 mM KOHEZ
5F 4ol BE A% 15 mM Na,EDTAZS Qo] 39S
=tk 15 mM NaEDTA7} £89 43 A2 96-9 Zgo]
Eo 20 & ¥ett 4 99 06 mM NBT 50 & 7}
33, 3 mM Hypoxanthine 30 W& ¥7}%F &, SFPE 1 ,
SFPE 4, SFPE 75 2 ¥5¥Mz Z§4o 48 Az
50 gt FH7Feb, 1 unit®] Xanthine oxidase 50 wZE 713
o WhEA|Z Y. SpectrophotometerE ©] -85t} 570 nmoj A
FEEE ¥ d9E =4840

= C-8S
& (B) = 100
C
S: A9 %%E
C: ] E;_L@}q]{ 0 mM potassium phosphate bufferS @&

o §H4x
a0l Mo Hst qu| 2t HA
SFPES] @#ho|ghil-g-& <13l7]) 3] A5 150~200 g
9] B FE pentobarbital-Na (40 mgfkg, ip)Z v}H3 3 7
Eoto FEUEHS AE3Ah FE3 AL A2 A
95% 0:9} 5% CO,2 X3}d Krebs-Ringer £ (NaCl 112
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mM, KCl 5 mM, NaHCO; 25 mM, KH:PO, 12 mM,
MgSO; 12 mM, calcium disodium ethylenediamine-tetra
acetic acid (EDTA) 0.026 mM, CaCl, 2.5 mM, glucose 11.5
mM, pH 74)0] & FHE&7] oA @ ] 4L AA
A3 S clga) FAEAE AR deld £
5 mm Fo]¢ ring Fef o FHHAES WEJT o] EH
5& 37CHA 95% 0.9} 5% CO& iﬂﬂ Krebs-Ringer
o] Eo9le 15 ml §Fo FAY AY LU A
HE e 2% 1AV v @& 24F HET] (force
transducer, Grass FT03)o] <Adste] Az 7|E7)d04 5
24 FFE 71530k Bath}2 20 7HHOE RS-
FgFAo g ZolFEon] uEAH (passive tension)o] 3 g
ol HA AR Zolg B FUCh o] F 1NN A&
EAI & ARS AW ATH26). #FS =S H SFPE
ket B FE5E 7153 dH o|g AEE

SH T

i
o

o

2 9 g

=4 ETHEE

£4 FEAL FEL a9t bE 100 gF 408 mgd 3G
= A$oE 1785 mge] &L H&

2 Ffetar len], A Hgd C FFE 100 ¢

349.0 mgo] 1 AE AF 5698 mgE g3}
I QloJM(Table 1A), 17)%A4 AZTo2 ARFSAHL B
}'\EQ ‘{l: 931 E]' %gﬁ f:ﬂ' {";‘%Z}—% “-/] Cgi/\i }\]%

A9 HWH RIS AF, AFHe 24 axz 8215
mg/100g, Y224 b 2527 mg/100g9] o) whate] o 17
v =& S UEIRATHRY). &3 £ FAF5do] T
st gle HEY CY FFS FAER ABFA S
Hws] B A7, £9 AFRE 53 AR FoM M =
< HER C §FE HAW HAS 257 mg/100gRt} oF
L4m 2 r“g_}%ko]o% , EAAZE & &9 F=do A

G oF 220 £ HEE HER CE FHE Al‘ii‘jl'(zg)
HEo £99 #8445 £ HEUCE a-tocopherold] 2| A
ksl A 488 FH water-soluble peroxidation chain-
breaking antioxidant= % 28311 oA Fi] ol2¥ AF
3t 34 BEA3LE 9o A ROS (relative oxygen species)

9] BAHL A= TS Fnz(29) UL VAR
% YUY, 2mdod U9 A 4B G 3
& o2 AAAY 53 924 EF 1 FRFel Eol
2208 22 Fu 5o 43101 Holeh et
£ HF4% &9 A5 54 Azs] Bropn
4 TS sl FAokeAre FFE AT A,

Cystein> 100 gF 1.36 g, Lysine2 0.84 g, Proline& 0.83
g, Aspartic acide 0.82 g(Table 1B) 5 %2 %9 AR
o] HE "iolmxie ERFA FJoatn oz 3
FAFANE & =40l @ Aeg AR

&Y we 2o 53 U WY
&9 Al i Belshe £ AT ¥l V5
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A7) 9ekel SFPES WHA7)7) AR Aw W2 po
3t EAEle FFE A3 AT Pichia galeiformis,
Candida boidinii, Pichia species, Candida speciesl, Candida

species2,  Candida  ooidensis, Saccharomyces cerevisiae,
Candida karawaiewii®} & 89 FFE AT 4= 99

o HE3h SFPES] WAVt AYFomn Gt 859 &
o FEe s RAW, HT 2005950 LEAZ
SFPE 19| A= Pichia galeiformis, Candida boidinii, Pichia
species, Candida  species2, Candida
ooidensis, Saccharomyces cerevisiae, Candida karawaiewii®] 8
Fo o] EF 2AHAAR 2004de] HEE A
SFPE 2, 2003\ de] ®aE A)Z3F SFPE 3, 2002W¢] d9HE
5 A& SFPE 4ol X w9 £5F9) uiel Raole 34
of W3t wa} deixe e AAT £ YAk 3
2w, Candida species2S -2 7%¢] Pichia galeiformis,
Candida boidinii, Pichia species, Candida speciesl, Candida
ooidensis, Saccharomyces cerevisiae, Candida karawaiewiid 3}
HUsIAS o), $9402 Fzyr) 29s 2ok ofg,
2003€) SFPE 347kx) @9 EAE BB + AR
(Table 2A). EEY HFDANM ~3UG  Candida
species2E& GPYA, Yeast malt broth, Bennett’s broth, Nutrient

Candida  speciesl,

agar, Nutrient agar + SFPE 25% Hjx|o] A wjoF A|A #3
st A} ANHA o F GPYA Hix| oA FFE] & Ago
o Nutrient vj 2o M& 2 2247 R} sHA ¢ SFPEE
25% A7}8 Nutrient agaroll A T2 AAE] Fol Eo
Hoz £9¢ ARE FAROR Afdd 4%E oY
L ARE @ 4 9JITHTable 2B-C). T3, MElsd - 3
Bl B2 A3 FAMdel 7MY w8 Candida ernobiis}
v Sa% 2% YU H0 2FEe TN,
&% waste MY A4S F3Y AwE  Candida
species2= Candida ernobii NRRL Y-17782T 2 Candida
karawaiewii NRRL Y-17784T%} 26S rRNA Di/D2 domain®
A BT 209 @714 E Aojw Rtk Kk Pichia
holstii. NRRL Y-2155T2} 4749 H71M g zlolE R,
1 9 Candida ishiwadae NRRL Y-17654T<} 11704 9714
g #olE HAFg 1), oz FATH 7|E9 vAEH
o AY - AEFAYd AL Z&E Hlustua g
PNES] &<l da #75 Avigoas, b ddel o)
og dso] Y4FH F& SFPEE w7t vH& & A
5

¢

3)
g

Rl
i

4
1T o

ins

s
Hed e o] AERENTNAN L 4 E FopE F
3t bR BISE d24 v R 2r)4
7rge] Ao B Pediococcus  halophilus,

¢

o ¥ fr
o 8

Table 1. compositions of pine needle extract (General compositions and chrolopyhll & vitamin C contents in pine needle extact by A.O.A.C.
method. B. Amino acid contents in pine needle extract and freeze dried power of pine needle extract by amino acid analyser)

A
pine needle extract(%) P.powder(%)
Crude Lipid 2.4910.126 6.91+0.073
Crude Protein 3.35+0.015 11.92+0.812
Moisture 68.88+0.416 3.70+0.102
Crude Ash 1.01£0.041 1.01£0.041
Carbohydrate 4.20+0.375 14.22+1.208
pine needle extract(mg/100g) P.powder(mg/100g)
Chlorophyll a 27.340.126 108.0+0.126
Chlorophyll Chlorophyll b 13.5+0.015 70.5+0.812
Vitamin C oxidative vitamin ¢ 146.0+0.416 180.4+0.416
reductive vitanin ¢ 203.0+0.416 389.410.416
B.
Amino acids Molecular Weight P.powder (g/100 g) PNE (g/100 g)
Aspartic acid 133.10 0.82 0.30
Threonine 119.12 0.39 0.14
Serine 105.09 0.34 0.13
Glutamic acid 147.13 0.55 021
Proline 115.13 0.83 0.33
Glycine 75.02 0.49 0.18
Alanine 89.09 0.58 022
Valine 117.15 0.67 025
Cystein 240.30 1.36 051
Methionine 149.21 not detected not detected
Isoleucine 131.17 0.58 0.22
Leucine 131.17 0.58 022
Phenylalanine 165.19 0.12 0.06
Tyrosine 181.19 0.13 0.07
Histidine 155.15 0.50 0.31
Lysine 146.19 0.84 0.12
Ammonium chloride 53.49 0.10 0.06
Arginine 174.20 0.49 not detected

P. powder : freeze dried powder of pine needle extract, PNE : pine needle extract
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Zygosaccharomyces rouxii®} Torulopsis versatilis, Candida
etchellsiitg 1R 8IAIA columnd WEXRE o|g3ld 713
BEIDE FEATE ATE AET 1 ATH30). wEkA
FgFol= £ BE FFE o83 TE VNS B2
+ 12 SFPEQ] FFset Pt h54E dTa)
2 @,

=

Table 2. Growth condition and media screening for culturing isolated
yeast strains from self-fermented pine needle extract (SFPE) (A. Cell
lines come out according to self fermentation procedure of pine needle
extract from 1 year to 4 years. B. Condition and isolated yeast strains
from SFPE grown in different media. GPYA showed best growth than
other media. No colony could be obtained from nutrient agar media,
however, colony could be seen in nutrient agar media supplied with
25% SFPE. C. Screening medium and culture condition of
microorganism for self fermentation from pine needle extract)

A

Cell Tine Years SFPE'1 SFPE2 SFPE3  SFPE 4
Pichia galeiformis 18 0 0 0
Candida boidinii 5 3 0 0

Pichia sp. 3 0 0 0
Candida spl. 18 0 6 0
Candida sp2. 27 4 43 0

Candida ooidensis 0 79 0 0
Saccharomyces cerevisiae 13 16 0 0
Candida karawaiewii 28 0 0 0

SFPE 1: Self-fermented pine extract 1 year old; SFPE 2: Self-fermented pine
needle extract 2 years old; SFPE 3: Self-fermented pine needle extract 3
years old; SFPE 4: Self-fermented pine needle extract 4 years old

B.
. . nutrient agar
0 Medium GPYA YM BA nutrient +
e agar SFPE 25%
candida sp.1,2 +++ ++4 +++ - +++
Ca"(‘g‘é‘:ltfo’l';omi 4+ ++ ++ - ++
C.
Culture condition - 2 days
source Medium
37T 28T
Nutrient agar + Autoclaved +

SFPE  SFPE (25%)
Nutrient agar - -

Candida karawaiewii NRRL Y-177847 (U94921)
Candida ernobii Y-17782T (U70241)
Candida species 2
Pichia holstii Y-2155T (U75722)
Candida pomicola NRRL Y-27083T (AF245400)
Candida ishiwadae Y-176547 (U71067)
Candida anatomiae NRRL Y-17641T (U70244)
Candida popufi NRRL Y-17681T (U70249)
Candida wickerhamii NRRL Y-2563T (U70243)
Candida wyomingensis YB-21527T (AF153673)
Pichia toletana YB-42477 (U75720)
Pichia xylosa Y-129397 (U75718)
Pachysolen tannophitus Y-2460T (U76346)
Candida peltata Y-68887 (U71066)

i Saccharomyces cerevisiae NRRL Y~12632T (U44806)

0.01

Figure 1. Phylogenetic tree based on partial 26S tDNA sequences
showing the positions of strains 2 and some other related taxa, Gen Bank
accession number. Scale bar represents 0.01 substitutions per nucleotide
position. :
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A. E. coli
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C. Staphylococcus aureus
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g3
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Figure 2. The antibacterial activity of self fermented pine needle
extract (SFPE) tested on paper disc. A. Effect of SFPE on E. coli was
increased with increase in self-fermentation period and dose. Treatment
(40 g0 white bar and 80 g black bar) B. Effect of SFPE on Bacillus
subtilis was increased with increase in self-fermentation period and dose.
Treatment (40 yf white bar and 80 uf black bar) C. Effect of SFPE
on Staphylococcus aureus was increased with increase in self-fermentation
period and dose. Treatment (40 yf white bar and 120 ¢ black bar).
SFPE 1: Self-fermented pine extract 1 year old; SFPE 4: Self-fermented
pine needle extract 4 years old; SFPE 7: Self-fermented pine needle extract
7 years old. Treatment (40 1{ white bar and 120 u{ black bar).

Sdtgolo| gty

SFPE®] &S &4 d3, SFPE 19 H$ 40
<} 80 % AE 89S Wle E coli$t Bacillus subtilisol
galN BE B4 Vg @9th SFPE 4= E colid)

73 40 Ma A A S ve E4E YA &AL
80 peo] ALo= <k 10 mm«] WS A A S FA T
Y3y Bacillus subtiliso) M= 40 g A A) 11 nm, 80 pl A
A 19 mo FHAAEHS ﬁ‘*é}‘ji"ﬁ 2495 JE
At 3 SFPE 78 E coli®) A9 40 w2 39S
= 11 mE, 80 wE XY We 12 me FAHS
R YT, Bacillus subtiliso) X+ 40 p0 24 12 um, 80
A 21 mo ESARES FAIAC}. Staphylococcus
aureus®] 7ol SFPE 12 40 »¢ A8 A] 10 mm, 120 w4l
A2 Al 15 mmo] THAA8S FAJg wiHE, SFPE 79 73
Loll= 40 w0 AP A 15 mm, 120 0 A2 A 18 mme] g
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SAAES FAsGr. AWy oz SFPEE E coli,
Bacillus subtilisS} Staphylococcus aureusol] ] a4
S 7FAT JA=H), 53] Bacillus subtiliso] t)&)x =& 3
T84S &1t =3 SFPE 194 SFPE 4, 72 W&
7 A8 gl wel gadAel Eolde E A4¥Ee FId
Az & AATHFig. 2). vlBo] Staphylococcus aureuse)
AS HEF 54 Ty 45024 SFPEE FAHERA
WA AALFAZH AL 5 e sFsAd YA )
3 2 5 Sk 538 FALEAES AL 5 gl F
9 AzxHge} £5 T X T 2vAY
& F BA ZRoF A3 AE ‘i‘i@% Ha3d + 9l
oz ZIPETGD. £99 F4d EEE 083}
& UA stele ARV A&H gon, A%
BAEY 48 B SEAT a3 AFIAIEAY
WAl dsiX = et13) ghop & A o|th2, 23).

SFPEJ o“‘}ﬂ #9588 ZA87) 959 NB
o] ¢]3}] Superoxide anion fadical AA5HE& =4
SFPE 1, 4, 7 H5 gitglsgo] w58 39l 0}9&‘3}
SFPE 1, 4, 7% 0025 pymle) sx2 Hasige
SFPE 12 37.5%, SFPE 4% 34%, SFPE 7& 33%9} NBT
scavenging ¢ A4S BAFUT, 015 p/mle] =52
7] 39S ASole SFPE 12 75%, SFPE 4t 77.8%,
SFPE 72 78%9] NBT scavenging 42 HoFo) w3
0.2 pf/ml~03 pifmle] FXo A= SFPE 1, 4, 79] <k 90%
o @3l NBT scavenging 9 #4-& HoFUTH(Fig. 3).
ol AFRE SFPES] g &4 v3E #9l & & 39l
ch 24 Ao diwrsos F4 BEA, AE-d, T
ARG, B, ¥EF, & 59 A¥S 23 ‘ﬂ'EE
w25, 32), °o|E AAWe U3 AF= AV gernz
kst axrt 5% SFPEY] AA x4 75 g i
Haste Wy & UdEA HESr § g 23
Sold Flaty.
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o
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Figure 3. NBT superoxide scavenging activities of self-fermented
pine needle extract (SFPE 1, 4 and 7). NBT superoxide scavenging
activities of SFPE 1, 4 and 7 (0.2 gf/ml~0.3 uf/ml) showed 90%
activities which is similar to all samples of different ages.
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Figure 4. Relaxive effect of sclf fermented pine needle extract
(SFPE) on thoracic arterial tissues from Rat A: The aortic system of
rat was induced contraction using phenylephrine (PE) 10° M and
showed relaxative response to 7 years old self fermented pine needle
extract (SFPE 7) 0.15 mg/ml and 03 mg/ml treatment. B:
glibenclamide (10° M) blocked the SFPE 7 induced attenuation
causing ATP sensitive K* channel inhibition.
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