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Effect of Pyroligneous Liquor on Oxygen Radicals and
Their Scavenger Enzymes in Liver of CD Rats
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Clinical Dualism Research Institute,” Choa Pharmacy Co. Ltd, Seoul 150-992, Korea
Laboratory of Biochemistry,” Faculty of Food Science and Biotechnology, Pukyong National University,
Busan 608-737, Korea

ABSTRACT

This study was designed to investigate the effects of pyroligneous liquor on oxygen radicals and their scavenger enzy-
mes in the liver of Cri/Bgi CD rats (7 rats per group) . Male rats were fed a basic diet prepared in our Lab., PL-0 (Control),
PL-1, PL-25, PL-50 and PL-75 groups were prepared to be 0%, 1%, 25%, 50% and 75%with distilled water using pyrolig-
neous liquor (35% of Choa Co. Ltd.), and were administrated orally for 8 weeks. Superoxide radical contents in liver mi-
tochondria and microsomes were significantly decreased to 12-14%, 11-15%, respectively, in these PL-25 and PL-50
groups compared with the control group. Hydroxyl radical content in mitochondria and microsomes were markedly
decreased to 12-20% and 17%, respectively, in these PL-25 and PL-50% groups compared with the control group. Hydro-
gen peroxide content in mitochondria and microsomes were significantly decreased about 15-12% and 22-20% in liver of
PL-25 and PL-50 groups compared with the control group. Mn-SOD and Cu/Zn-SOD activities in liver of PL-25 and PL-
50 groups were remarkably increased to 15-25%, 11-16%, respectively, compared with the control group. GPx activities
in mitochondria and microsomes were significantly increased in the liver of PL-25 and PL-50 groups compared with the
control group. CAT activities in mitochondria and cytosol were significantly increased to 12-14%, 15-27%, respectively,
in the liver of PL-25 and PL-50 groups compared with the control group. These results suggest that long term administra-
tion orally of 25 and 50% pyroligneous liquor may effectively inhibit the formation of oxygen free radicals, and also

scavenger enzyme activities significantly increase through the administration orally. (Korean J Nutrition 40(2) :

2007)

111~117,

KEY WORDS : pyroligneous liquor, superoxide radical, hydroxyl radical superoxide dismutase (SOD), glutathione pe-

roxidase (GPx), catalase (CAT).
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112/ B&49) 7h24) B4 2 A7 g2 v]x) g
27} el ol el Agshe daaEdy,
2 A, i} 22 o A Ag 5 fEshe oz g
321 Qle). Zza] Agto] AL
Asle] mste A AA717] WiEel 40%2) Zz2e] Alg 3
TrEE A2 50%714) Agshh= ARdo] Fslo} gk

13} (aging) ol #H 2 A AZAEY A o) 7+
T W) AFBIEA, o] FMdRA TR Age B
o] AFaRsE dgstar okt

e ZAAEY 2 g8t ope} Yald s DNAZ
< @) FA2) o] HuM AslE AE# A Fit
A FEAA, Abslehelal 9 ol fakele] w3l &
Zghe)

stol] FAE SRA ASIAEY A o] Zgg 1)
AZsbEA, o] FpdEA e Aol $99 AFENES
AEt e} @AAAE 2N L) A Qwal ohg}
WA} DNAZE 32714 349 ddo] HuA Abeld A
Egxe] AzA iR, Adspdud gl Hol g f
A =38 X8k A oE YA T k.

HIZE] WEUE Ao olAu#E el
oA e&old FHidR|goRS Ndsta Qv Ee
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AW AE3T 4
x| B AgtolalE 2ot 3] ¢olo® 2)
B rtas) sk ~Ed 2| v|XE Bxde] 943
ke AL wl Quirt vk el 7H
2 W T AAELY Bl nXEe BxHY ¢S
st71Z &t
oAt At ZobExd A (35%9) 4N E TF
gl 22 0%, 1.0%, 25.0%, 50.0%, 75.0%7} 5% %
et B+, Cri/Bgi CDA ratsell 8F E<F 2ARIE 9} 3
A S84 slo] 27 3] B3ke 2 7 AAEL v
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A
Hlo] 2 A" A (BioGenomics Inc., Seoul) oflA gk
SPF/VAF Cri/Bgi CDAl 7% 87 (150 £ 10 99 & 7
3l & gt FEARG AN 2F B9t PG ZAAEEN
oflB] ARS3E ohs, 7Rl 5IEC R Weglch AR ul
2} B ARl 32 Al SeEdet ToExds

b4
T

AMg3te] o] Bl 3590 D-&HIE, mjaldyA wERK]
< ARl Arrste] AR Al oz AS 45
o 2k2 0%, 1.0%, 25.0%, 50.0%, 75.0%7} H|5& 24
(Control, PL-1, PL-25, PL-50, PL-75 groups) 3 v,
FZANES S 8FFL A 28417 v (HHF 20 ml/
day), 12413 24, olEl2 v}3 & dFale] 1H3E 24
dto] Sgdo] do] —70TCe] e Al A9
o ARESFATE (Table 1).

FEASAE &&8E (22 £ 2T, 65 = 2% RH) 3l
A 12X17F RolZ (06 : 00~18 : 00) & ko] A 24
=3k

709 e W o7 ZAF B2 (Control, PL-1, PL-
25, PL-50, PL-75 groups)AMg3ted A4 A MESH &
7 8t A 2447 U, 12413 2 3 83 59
Bzl Z4A 9 A A v A ARSI
T} (Table 1). FEARAS 235 (22 + 27, 65 = 2%
RH) 3lellA] 12213 R0]E (06 : 00~18 : 00) & o] A}

“

R B Bxod] gty 24g vlastel BH d5E

FEdo 2 2Ab0] 3110%2 3 BH 11 thgo] 77
o] 0.012%, ¥IEME 0.007%2 = 11, T8l 7}
2Rrd33HE0] 4,90 ppmo) T methyl alcohole] 3.50 ppm
o7 FAHA S-S & F Uk

2. SENES MY W A

ZEAES AR RS W3tE 58.3%. (a-corn starch
45.0% + sucrose 13.3%)= 71£22 3l T 18.0%
(sodium-free casein), A& 15.0% (lard/corn oil: 2/1,
w/w)E FEde® sigitk BlEH 7713 (AIN-76 mix-

Table 1. Chemical compositions of Choa pyroligneous liquor puri-
fied

Components Unit Standard Results
Moisture % - 95.430
Acetic acid % 2-20 3.110
Minerals % - 0.012
Vitamins % ‘ - 0.007
Heavy metal ppm < 4 ND
Lead ppm < 2 ND
Phenol % <16 ND
Ethyl ether ppm <20 ND
Benzopyrene ppm < 0.002 0
Methyl alcohol ppm <50 3.50
Carbonyls ppm 2-25 4.70

Certified by Korea Health Industry Development Institute (2003)



ture) 22t 1.0%, 3.5%, ~18)1 A+4 3.0%, DL-methi-
onine 0.3%, choline chloride 0.2%Z 3751511, ¢7]¢]
cholesterol 0.5% % sodium chloride 0.2%E 7}3}
FEZAXHEST S RIS FEAES ABE ZAIS
o] AMg-skgiet?

gt FAAOkE B Al7mk4) (Sigma Co., USA) & &
BA 2 15 Aleks ko] ARt

PES$H&£9 (10 mM HEPES, 10 mM KCl, 280 mM
sucrose, pH 7.4) 2 AREEIe] 7H39] 1003 c 2 V|2
TA3E] 600 X gollA] 1083 g edlo] A o
A1 9,000 X gollA 1587t A2 YEeste] FARE AlF
3 b, S AFAo2A PR3] v|EETeolER o
# 31, A AEele 40,000 X golld 6087 gAE
2alo] ZE AIFT oS, 3R 930 2] AHRslo] o}
O|ARFEROR 3l I FTNE NEZHTOE Flof
ROS ¥ AAZEA Al ARSI o8 &2 F9 g
A9 §EE Lowry 599 Hhyel wle} 43150t

4. BYML WEF F

31=8A] 2|z (- OH) 9] ¥ Halliwell®} Gutteri-
dge9) Wlol whe} SA4EGI IFEE F9 FeA s
oz (0, )9 BAIFE McCord$} Fridoveh™ ) W
o wet 451t 0.1 mM EDTAS 43t Qikekeg
ol (pH 7.8) 420 plel cyanided %7} 50 pMo] HE
£ 20 mM cyanide £9& 715t & 37CollA 1087 712
3ttt o] gl AEZE 300 w9t 0.1 mM AEIE C
50 plE 9ol EHEEAE A 550 nmeld FHTE A
ZHl Wt Fgsieict. o] Wl NEIE C ok BAEY
Alsr 19,500 M7 em ™' & AAksIgITH

0

O

5. NHEAS &Y &Y

Oyanagui®’ 9] Wilel] wel F3SA = tATElolbg 9
e 7o) mEZEE ol Y AEE FEBE ANS &
sl a, e HEATolA Y] 842 Lawrence 9
Burk'” 9] W] Wl 340 nmellA] NADPHS] Z4AE =
Ask7] At WRo R 78] AEZE ERoN =4k

6. EAHI] FHANE|

2 A7) BE Ag43E B4 At Hax|e) g5
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1. MR DAz TF

1) £EEAE SO OIN= T8

AT AZFAke (0 2 HelsiAY o 24
ARG wolso] 0, + e — 0, ol wet FHSAE ez
(0, D)ol A=, olZlo] thr] FALE Hholkse] FAlskr
AF H, ol T Fe*' —» Fe” 2 & o] A= At
£ dholEo] 3| TE2A 2z (- OH) & A wWiied =
2] g Aol Fo 27|lelA J1E AEs AR
A FHEAIE HrZo] x| it

webx] AUl 0, 9] AL 71 e - OHY A<
frsto] A e ofg] opu)iAt 7)o Fgste] FlER
U718 AAdsr] wiigel Zhad el o3k =37t SHgh

Exool g8y Tojof it 7hxF] HE o nEIC
Zof, mlo|a2E D AEZYFNA 0, 79 AFE 9w
3o H¥ Table 264 B vio} 2ok 722 n|EES
ZotollA] 0, "9 AL BE FoljoA 0, "2 A%
< 4% Jd&EF o AAshs AE e ATk

B3] Bx PL-25 W PL-50 579 v|E&Cg|oldR
oA 0, "8 AFL 247 7.45 + 0.56 9 7.26 *+ 0.48
nmol/mg protein©.2A] thx72) 0, "] A (842 +
0.54 nmol/mg protein) ©i¥] Z}2t 12% 2 14%2] O, ™A
4 Al a7t vl (p<0.0D).
B 31229 vlo]AREFEReME 0,72 A% 7|
& Hxd Foi7d ks vwsl] 14 7127 v|EE
o}&i-2 O, ¢ AFH AL FARE A3E Jeh
=2
A lo|A2Eg el Hxdo Fojd e} BE &
ool Atz Blste] O, "9] AAdE] AAFH U
o} E%9 PL-25 W PL-50 £947+9) 0, "9 AL
465 £+ 0.15 9 4.85 + 0.39 nmol/mg protein® BA] )z
9 0, (5.45 + 0.34 nmol/mg protein) i8] 22 15%
2 11.0%9) 0,7 A% JAEHF A=A (p <
0.01). ol2ig AMde FxH2) ofditd A|A U Fakzld
83 # ISl Hxde] DPPHAAZAY S dx)8ln
AAE>

vhEtA] E2dNg At 4302 3Nkl 4514 2
7F BRSNS 27 DAINE o 7pA] gAdar
28BS ERHoR AT § oS FHog Jthdrt

ul
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114/ B2000] 724 BYba B AAKE) BlAE %

o] (- OH) 9] AB/d%-g vlwsle] B Table 29 Zrh
7424 % n|g 2T golgl oM - OH Ao B2 PL-
25 9 PL-50 Sl dAe - OH JAlgds} vehd
o} (p <0.01). PL-25 FoJ7-& - OH AAI0] 3.92 + 0.26
nmol/mg protein® A =72 - OH (4.81 + 0.19 nmol/
mg protein) ™H] 20%2] F&Q) AAEIH7} JEFELT
(p<0.00D).

w72 PLS0 S0129) - OH ASE 4.24 + 0.14
nmol/mg protein® & thFF2) - OH A tiv| 12%2)
-OHS) A4 A a77} AF=HRt (p <0.01). T3 &
%9 PL-25 9 PL-50 F9F& ALe thE Fxd F9
oA Ty vlmste] A Ao)E S = 6l
Ak

TS 7h2A Fo) vpo|AREEH M E nEEE oL
7 - OHS) A A E3E vwste] BH Fx9 PL-50,
PL-25, PL-75, PL-1 $oi29 <202 - OHY A4 AAl&
HE eR 3 $S

PL-50 Eoj3¢] - OH] AAZE 4,59 + 0.45 nmol/mg
protein © 24 thzre] - OHS A% (5.76 + 0.81 nmol/
mg protein) TB] 20%2] §-2%2l - OHS] A A& =
7} velton (p<0.001), PL-25 Foi32] - OHS| A4
2R 478 £ 0.63 nmol/mg protein® 24 tiZ72} - OHYJ
A dy] 17%9) - OHS) A4 A3 =S e
(p <0.00D), P|EEZ=gold ¥ vz A E 1 29 H&
O 2o PL-1 W PL-75 FolFd ozt vluwste] f
9] zlolE AT 5 ¢l

3) WML Ol T

27 GRoA kel Aol w|xE Hxd Fo
9 A9E 43k= Table 20 Vel Za 2o}
229 B Fo| e Fxd Fofd o3 Fitslrid]
AR EA} JeRstth wA v EZEodRe Hrlkslr
kS vwsle] B 2N PL-25 9 PL-50 F49
2} 1.05 + 0.08 ¥ 1.09 £ 0.06 nmol/mg protein
O 2A gz ilkslrad] A (1.24 £ 0.04 nmol/
mg protien) the] 2+ 15%, 12%4 443 #2490 =it
il A JAEIF vebtt (p<0.05~p<0.01).

gbE 7bx7] vlo]| A2 &3P0 Halkslral] TS H]
Wale] B, Bxol PL-25 Folie] dlslrae] A%
£ 1.95 + 0.14 nmol/mg protien® 24 FT2] X113}
F28] AAJEE (2,51 £ 0.10 nmol/mg protien) thH] 22%
o] v)$- o)Al HAkslEA] A A&} VeI
(p <0.001), HxY PL50 Folire] stshrad A=

A
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o
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Table 2. Effects of pyroligneous liquor on superoxide radical, hy-
droxyl radical and hydrogen peroxide contents in rat liver for 8
weeks

Superoxide Hydroxyl Hydrogen
Groups radical radical peroxide
P (nmol/mg (hmol/mg (hmol/mg
protein) protein) protein)
Mitochondria
Control 8.42 £ 0.54° 481 +0.19°  1.24 = 0.0.4°
PL-1 8.25 = 0.64 454 +0.17 1.12 = 0.09*
PL-25 745+ 056" 392026 1.05+0.08"
PL-50 7.26 = 0.48" 424 +0.14°  1.09 £ 0.06™
PL-75 8.24 = 0.25 453 +0.16 115+ 0.10
Microsome
Control 545+ 0.34 5.76 = 0.81 251 +0.10°
PL-1 526 £ 0.25 5.64 + 0.31 2.38 = 0.08
PL-25 465+ 015 478 £ 0.63" 195+ 0.14*
PL-50 485+ 039" 459 £ 045" 197 + 001"
PL-75 524 +0.34 5.60 = 0.20 2.14 £ 0.14*

PL-1, PL-25, PL-50, PL-75 and PL-100. 1%, 25%, 50% and 75% of py-
roligneous liquor. *Mean = SD with 7 rats per group. *: p <0.05,
=1 p<0.01, **: p<0.01 compared with control group

T 1.97 + 0.11 nmol/mg protien® &4 tz72] i3}k
FA0] AAYF th) 20%017¢ AT FAbsras] A4
A EA7E Vet (p<0.001).

EE H&xd PL-75 Foli FAatstaead] Aol
2.14 £ 0.14 nmol/mg protien®ZA] thxre #arslss
o) Al vlje] 15%9) BABIRAS) A AAEH}
Wk} (p<0.01).

ujeb 7124 BRAMY FAbskrae) A4
heted wa Bk Y AR e B2
57K PL-25 9 PL-50 T8l the 21291 A
Ag#7t A=, o2 T AME AW Ak
HA o7 FEIANAX A2 wjEshed] A A48
o7 7Y€t

T 29 AMIE PL-7570] ThE B2 Soio] v|s}
o @349 FFol T ekl ol Ik Aol
uE 923 7R wiAE 5 (i

2. FOINLARO] DA Y

2
2
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PN < T A O
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1) £HZAS QAREOR|S] 2y Tt

FHSAE TAFERR] (SOD) = AHAThARY -3 218
o tiste] 7P st ol gad] sE dA 3k 1
A I w3E WAsh] sl Hag shdEel Hriskal
e SODEAE 0, 79 AAEL: BA ZGs7] el At
&F AHERs TEES SOD 9 0 AEske W77
glols Aok 71 gl



Table 3. Effects of pyroligneous liquor on superoxide dismutase,
glutathione peroxidase and catalase activities in rat liver for 8
weeks

Superoxide Glutathione Catalase
Groups dismutase peroxidase  (zmol/min/mg
(unit/mg protein) (1U/g protein) protein)
Mn-SOD
activity
Control 15.69 £ 0.75 2421 +2.21° 4225+ 3.26°
PL-1 1696+ 1.00 2515+ 185  43.56 + 3.84
PL-25 19.58 + 1,18 2647 + 1.69° 4825 + 4.25™
PL-50 18.11 £ 1.31% 2831 £ 201" 4721 + 395"
PL-75 1676 £1.73 2562+ 156 4424+ 256
Cu/In-SOD
activity
Control 30.75 £ 227 4549 + 431  80.24 = 591°
PL-1 3243 £ 1.87  48.60 = 2.45 8679 * 6.46
PL-25 3403 = 2.25%  50.89 + 0.04* 10225 + 572%
PL-50 3576 £ 091 5262 £ 1.15% 9242+ 241"
PL-75 3201 +£3.10  47.19 +1.60 83.06 = 7.07

PL-1, PL-25, PL-50, PL-75 and PL-100. 1%, 25%, 50% and 75% of py-
roligneous liquor. °Mean = SD with 7 rats per group. *: p<0.05,
w2 <0.01, ###: p<0.001 compared with conirol group

SOD Aol v|XE= B2 He] Fof a7E vlusiel B
™ Table 33 2t} 7+z2a R4 Mn-SOD ¥ Cu/Zn-
SOD Aol t|x)= Exd2] Folans nlusle] BH =
%94 PL-25 9 PL-50 F47& vzl vjgte] SOD &
e Ao ke ok

%A v|EZrgolgie] Mn-SOD 4L v|wate] B
W Bz PL-25 Folie] Mn-SOD &4 19.58 + 1.18
unit/mg protein® 24 hZET2 Mn-SOD &4 (15.69 =
0.75 unit/mg protein) the] 25%2] m$- A-212{2] Mn-SOD
g4 Z7haA7 veltth (p<0.00D). I ot Fx
9 PL-50 FoJF 224 Mn-SOD 4L 18.11 £ 1.31
unit/mg protein® 4 tiEgtel vldle] 15%2 &4 F7}
F7 AFFALT (p < 0.01). I ¥ ExN FAFOR
A PL-1.0, PL-75 ¥ PL-100 £917% Mn-SOD 42
gz bl £94 a9E 448 571 ¢tk

1 7H2A Q) AEZEERC) Cu/Zn-SOD /48 H|wsted
B Ex PL-50 F9FY Cu/Zn-SOD &4 35.76 £
0.91 unit/mg protein® 24 thZ32] Cuw/Zn-SOD 4
(30.75 + 2.27 unit/mg protein) 3 Hl@3l] B w} 16%
9] F-93<Q! Cu/Zn-SOD 84 F7hasrt vepsrt (o <
0.01).

3 52 PL-25 5o379) Cu/Zn-SOD 842 34.03 +
2.25 unit/mg protein® A thZ72] Cu/Zn-SOD A o)
H) 11%9] 84 S7ka37) veldte (0 <0.05). 24814 =

SRS REeE 400) 111~117, 2007 /115

2) 2REA2 HSAICON 8 Tt

FFERL HSAOH] (GPx) & B AAEL
shkEA HO7F - OHZS H3ls F53iste] &4t
AAzH: 9L gt

Bz 2ol 23t 7k22) 9] mlERTejoldE F9] GPx
o] 84& v)wste] B9 Table 304 B vle} o] &
Zof PL-25 9 PL50 Foi79] GPx 4& 2647 + 1.69
9l 28,31 * 2.01 [U/g proteinC A thZ2] GPx &4
(24.21 + 2.21 TU/g protein) thH] 212} 10% 9 17%2] &
2 GPx 84 /a7 vebttt (p <0.05~p <0.01).

S 7b2A ANEZIE 29 GPx 84S H|wsle] B,
Bz PL-25 @ PL-50 F997 GPx #4d& 50.89 +
0.04, 52.62 + 1.15 1U/g protein 224 thZ=79] GPx &
A (45.49 * 4.31 TU/g protein) th¥] 12% % 16%2] %
3] §-2)49 GPxBA Z/kasrt vekdth 289 1
ule] FolPol i R GPx9) F7HEAE 7IdE + ¢l
ok

2:9)
4%

A .
wetA] Bz Rl hxAe] GPx B4 49s] a9
Aoz Frkel] BAkE § bk — S1=8A] By

29 W52 THH O dxsiel B AT Aol

2ik:l=g

3) E=OMe] Y Tt

gAAks AATAR] 1okl (CAT) el uidt &
2N FgHE vlwsdle] B Table 304 B vk}
o) 7kx7A nEZTgoldEoM 2] CAT 842 vlwsl
By BE Exdl ol CAT &) 7k A
£ YeRfZ JRARE 1 FelXE Fx29 PL-25 9 PL-50
ool A As] §22<Q CAT 4 F7kaxr) vt

bz nEEEeold 2] CAT 84< nlwale] By
29 PL-25 9 PL-50 §oJ7¢] CAT 849 48.25 £
4.25 4 47.21 £ 3.95 gmol/min/mg proteinS. &4 thF
79 CAT A (42.25 £ 3.26 gmol/mirn/mg protein) T
H] 217} 14% 9 12%9) F94<) CAT 24 S7kaat »



116 /F2q9] 7hxz] ik W A7 &) v|Ae 4

et} (p<0.05~p<0.01).

S 7E2A] 0 AJBEER £ CAT AT sl B
29 PL-25 ¥ PL-50 Foi79 CAT 42 102.25 =
572 W 9242 = 241 pmol/min/mg protein®.ZA] thz
2 CAT &4 (80.24 = 5.91 pmol/min/mg protein) o
H] 2z} 27% 9 15%9] v &3] CAT 84 718
7} 1=} (p<0.01~p<0.001).

5] FRolME RlEEE ot W AEEZE RN Tt
o] CAT 849 fo4 $7tadE 71dE + §sich

ol AEANE FHHOE wHEsto] HH SAE
A FHEAE Sz (0, ), 3|E8A] 92 (- OH) ¥ 7}
Aslra T Bika JAETE oln] Bxde] ofdit
A AA L BT AL FARE AES VLY E

o]

Z N DPPHAIAZAARE A9 Ak ek Ll 9
=5 ¢ F dQq”
T3S 0,7, - OH ¥ H0, 59 E49449] A g

5}

Mn-SOD, Cu/Zn-SOD, GPx % CAT Z& A W&

o YL AR ol ojn] WEPH £ FFE, £9

& (BuOH) 2 of=ebdlelo]l= (Et0AC) H#9] ¥

CREESLEEE BRIC LR R 2

AAZ2S) G4 7h9h A Bz 3L thehla 3
(};}\qq_.%*%}

FHFe vV R 2T E B2 Algehs AR

i

s ull O

Bl 49 BAL Z7HA AAHS el »3E 1
& 7p5Ado] Qcka Azbeh

ggarae] o)X 9T} vpRrIA 2 PL75T0] T
Exol Eojzo] uate] AAEAY BAo| AUH o W
A GeERd=d). oleldt ARIE B494k9) kv k 2 ek
Ao mE =g FFsAe A & gk

(o] Ot
il =

Ng Bxal A (49 35%)< AHgEte] S84l 0%,
1.0%, 25.0%, 50.0%, 75.0%7} S E& ZA% T, CD
Al 52 87 (150 + 10 g)ol 2718 B+ ZANIES} 37
Af S8 B 124 F9 BYAEREA FHSAE g
tZ (0,), 31=2A] oz, Hakslea 9 AAELEA
FHEAIE AFER] (SOD), SFERAE HEAtoH]
(GPx) 2 F1EelelAl (CAD) el vIXE J3E HFrlsieich

5% PL-25 % PL-50 Tz 3kxde) vled=e|o}
R 0, 72 AL U=T U] 12~14%2] O, ~
o) B3 A EA7} ek, D220 el AR e

A= 2T e Z2F 11.0~15.0%9) 0, "9 A% A
F3} Jebsith 7124 n]gZsgolg el - OH A
o] Bz PL-25 U PL-50 FoIollA thzT ojv) 12~
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