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ABSTRACT: Hepatoprotective and antioxidant activities of Acer mono and A. okamotoanum were compared after being
extracted by low temperature and high pressure (LTHP) at 20 MPa and 60 C for 15 minutes. Extraction yield of both A.
mono and A. okamotoanum was increased about 40~43% by this extraction process. On scavenging activities, the bark of 4.
okamotoanum from this extraction process showed the highest activity as about 97%. This value was higher than that from
conventional water extraction and A. mono extracts. Both of A. mono and A. okamotoanum showed high ability on nitrite
scavenging, but decreasing tendency according to increasing of pH. On SOD-like test, A. okamotoanum had the highest
activity as 46.28% at 1.0 mg/ml concentration. A. okamotoanum extracted by LTHP also showed the highest activity as
197.38% in adding 1.0 mg/mé concentration. Generally, the extracts from low temperature and high pressure extraction pro-
cess are higher hepatoprotective and antioxidant activities than that from conventional water extraction. It can conclude
that the bark of A. okamotoanum has better biological activities than other parts of A. mono.
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g, Y, S5, Eel7A] EEshs wEuHTael| ek
g Eoeltt, Ut L2 UN- (Acer mono), H3L
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okamotoanum), TWFEIZEWE- (4. truncatum), ) LZ22U5-
(A. mono for. dissectum), $ILZH YT (4. mono var.
savatieri), Y Z2UTF (4. mono var. horizontale), FASZ
HUF (4. mono for. connivens), BILZH YT (4. mono
var. ambiguum) & 9&°] FEH WFo| ASSHL Ae AL
2 GEA AT (Lee, 1982). @A 22 B3 A+
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Z, vladlF 4 (Yoon et al, 1992), 4= AEEA}
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F, WA 58 dkeAo] B2 G4 AAE BAATE 9 A8 FE2E AR B AR F1] 100 g &
o] ¥W, SOD, catalase, peroxidase, glutathion reductase % 24 FZ A (FOOD CIP-70-350-80, Ilshin autoclave,
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A2A UL AR 2009 590 A= A
w3 SR AFT AR, 95 Eelst] ARSIt
ANEE H2A S2AZ] F L3712 g3} ¢ 5 A
ARESIATE 24 B AR FEES R FA]
At 228, ST W Acer mono 9 A
okamotoanum 2] M3} OF 2z} 7P¢ ol ZAIEIRAL, 9
(bark)?] BE 7hedlel 91X A7, D5 FEFH (water
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Daejeon, Korea)s ©]-83l] 20 MPa®] ¢goz [587F %
a8t FE5 AFEIATE 238 FE0] B 24 ¢ A
aRy FuE FAHFYI7E F2E 3 flaskel] 10919]
SHRTE ARSI 60TCollA 12417F B9 23] WHE FE319
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SOD fFAFEAd-S Marklund®} Marklund®] ¥ (1974)°l
w2l ksl (H,00)2 13 W8-S E9idh= pyrogallole]
BRES S5kl SOD At de® Yepliglet. =, 44
F9] A8 02m0o] pH 852 BAF tris-HCI buffer (50
mM tris [hydroxymethyl] amino-methane+ 10 mM EDTA,
pH 8.5) 2.6 ml e} 7.2 mM pyrogallol 0.2 S 718l 25T
oA 107 ¥H- ¥ IN HCl 0.1 ml & 7o W& A

1l O
A AT wkSl 2 A8l pyrogallol®] %S spectropho-
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6. Glutathione S-transferase & &4

kel T8 = 1A F9 skl GST (glutathione S-
transferase)?] 448 A3l Habig 5 (1974)9] W}
o] ZAE wEgA|e] FEEO] AQH WS tRTE
siRon, 7t FEES TEEE Hrlste] 37CoA] 587 vt
SAIZl oS 712 2A 1-chloro-2,4-dinitrobenzenes 7|3k
T oAl 37CeA 2%2F WHEAIHTE W F 20% TCAS
7hste] WHE-S FAAZIAL A4 wEl & AEHS 340mm
M FHEE ST F vt 2ol GSTe| EH=E ARt
31 THLee et al., 2003).
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7. Scanning Electron Microscope Z+&

3% 388 AR & MExAe Jue wslks #Est
7] 98 ARFFAFM7 (Low Vacuum-Scanning Electron,
x400)y> UE<2] Hitachi Science systems®] S-3500NS.Z 2
Fste] 12 o] EWS FESITE. SEM (scanning
electron microscope)s &3k AZA P FEEC] FH AF
< 98 =, U, 5, UEdE 5 A 20e dRE
3~4mm HL G| SFel] S f5eka 23F A W=
frest AR o 2RE AEE HEstodof sk A2 A4
< ARl F Z9S FAT}E (Chae, 1996).

= 0=
8. HPLC M2 Sst F==9| =2 dlw
AE W FEAEES] BlaE 3] HPLC 418 waterol
o] 045 syringe filter? o3}3sly B F2E3 & 3=
Z29 W FEE, 589 239 FEE 183 1589
+ 247y 1 mgml o] FE=Z ZAIS injection
volume 204 2 Z7%3}th HPLC 7]7]& BIO-TEK
instrument (Italy)*F2] HPLC 500 seriesE& AF&-3l Pump :
BIO-TEK 522 controller, Column: Alltech Prevail C18

5 um o] o5 e E3} acetonitriles ARESIREE A2 10

E7HE acetonitrile?} 2] B]S-S 20:80, 2 & w] 1027+
40: 60, 60 :40, 80:200.2 13 W2 1087 20 : 809]

HEZ SR UYL, 58 1.0m/min 22 SHFATH

9. SAIA2I

Microsoft excel®] student r-testll ]3] F2ldS 7731
oh w5 7F 2 HFE 5ol g 7 A4 wiplicate
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Table 1. Extraction yields of Acer mono and A. okamotoanum by
water extraction and low high pressure extraction

process.
Sample Extraction condition  Yields (%, w/w)
A mono MBWY 5.64 = 0.21
' MBH? 9.87 £ 0.56"
A okamot OBW? 6.89 = 0.33"
- oramotoanum OBH? 1138 +0.71°"

Each value were compared with control at *P < 0.001, " P < 0.005,
" P <0.01 by student ttest. Mean values = SD from triplicate
separated experiments are shown.

UMBW : water extraction of bark of A. mono.

IMBH : low temperature high pressure extraction of bark of A. mono.
JOBW : water extraction of bark of A. okamotoanum.

YOBH : low temperature high pressure extraction of bark of A.
okamotoanum.

&

2. DPPH radicaloll thst TARB0is 53

Ao g B4 B gk itkst S-S S48k i
ol 2] 7IA7F Yot 2 Zol|A DPPH radical &7 24
He HwA e E tEFe R S0 7hsg Wgolth
EALE radicals zHe B S04 vlwE A3 sjhE
2 EtOH &9ollM= Hepo s vhalEn) Jey §its) &
qe 72t EZS vy atst &4 E# o] DPPHY
radicals 27AAIA B E= Hg o83l st E4E 4
A 24 & 5 Ja, AA ksl e Aol v =
2 ARl = Wyoltt. AAbEe] 22 A oz A
A Fodste] A AREE AT FHER AREEIL
< W ofye} Q1A Hellx] &4 il ogt xslE A
e o] L 2% o]85 3 It} (Choi and Oh, 1985).

Fig. 12 23] 9 Avaaupie] 7 291 DPPH
radicalol] the A2} Fode-S HER 2golth AAA R A
gt AlFe] FE7} moldas o] Ikl AS ERIE
T AL, A2 A A Ry Fy FEE0] 1.0
mg/mee] FEoNA 9621%2] =& A4S YeplE
g 4= Ut} 0.2, 04 mg/ml 2] e FLolHE hRTOE A
2]3k butylated hydroxy anisole (BHA)ET} H]|S8}AL) e

ol

L

-

b}
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Scavenging activity (%)

Fig. 1. DPPH scavenging activity of the extracts from Acer mono
and A. okamotoanum by water extraction and low
temperature high pressure extraction process. Each value
were compared with control at °P < 0.001, °P < 0.005,
P < 0.01 by student t-test. Mean values = SD from
triplicate separated experiments are shown. (BHA :
Butzlated hydroxy anisole, MBW : water extraction of
bark of A. mono, MBH : low temperature high pressure
extraction of bark of A. mono, OBW : water extraction of
bark of A. okamotoanum, OBH : low temperature high
pressure extraction of bark of A. okamotoanum).

ol

SEO
Fe

=

Holtprh Age] Az FE7t ZoHd+S BHARTE 1
22 28 ERIT F AT TS o], k8 AE
ZE0| st &4 A A AT (Jung et al., 2004)
BE A3} (76.9%), =2} (64.6%), 2F2F (57.1%)6<]
IE X A3lete AH4E A2 Iy A3 FEE F
23}l BAdo] wj$- e Ao yepdt 129l $AuE
4 FEFE BT A2 5 A FEE] Aol dnt I
FE= B o 6% A= O 12 2SI 5 ok

ST =

Jo

mﬂ%-{)ﬂrﬁ%

o

3. SOD FAEM =X

AN G4 AT AolM e AEEA
2L AElQl triplet oxygen (0,01 ARJA, WARA, s)sk
AR S Esle] A=W (Trush er al, 1982; Aust et
al., 1985) superoxide anion radical (O* - ), hydroxy radical
(OH - ), peroxyl radical (HO, ), nitricoxide radical (NO - )
3 2 A% AULET FriLe) Fe7k ohd singlet
oxygen ('0,), 2 (05), hypochlorous acid (HOCl) =223
FAakst2 (H0.)%5°] U (Aruoma, 1994; Davies and
Goldberg, 1987). ©1& &4 kAol ]gt A Atsl Az A
AEe ARIIEES vRsl o] AW IEEE A2
of et AstA ' Qg 7F 7lsFNE oF7|etH
(Miquel er al., 1989), B4 Aol HdH O AR &
U o ks Ay Sl fal] AtshA REgAE W
A oA t& dHe Qle] HYE slar, AFME
Ao} S4E2E WY o8 T S e A= U
# 9t} (Harman, 1982).
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Table 2. SOD-like activities of the extracts from Acer mono and A. okamotoanum by water extraction and low temperature high pressure

extraction process.

Concentration (mg/m¢)

Sample

0.2 0.4 0.6 0.8 1.0
UBHA 7.30 = 0.24° 15.74 = 0.24 21.59 + 0.28™ 29.47 = 1.02 34.51 = 1.46"
IMBW 5.84 + 1117 1247 +0.32° 16.59 + 0.62 21.42 + 0.74 25.47 + 0.74
IMBH 8.46 £ 0.15 19.73 £ 1.22 24.68 = 0.48™ 31.31 = 1.227 39.14 + 0.22"
Y0BW 9.78 + 0.65" 16.21 = 0.95™ 23.41 + 0.44 28.74 + 0.81 33.56 = 0.12
YOBH 11.93 + 0.38" 22.93 + 0.54 29.74 £ 0.95” 32.89 + 0.46 46.28 = 0.39

Each value were compared with control at P < 0.001, P < 0.005, **

experiments are shown.
YBHA : Butylated hydroxy anisole.

IMBW : water extraction of bark of A. mono.
3

&

OBW : water extraction of bark of A. okamotoanum.

P < 0.01 by student t-test. Mean values = SD from triplicate separated

)
'MBH : low temperature high pressure extraction of bark of A. mono.
)
)

JOBH : low temperature high pressure extraction of bark of A. okamotoanum.

AR

EAE AR YT FZFE9] superoxide anion
radical 22752 =793 A3} (Table 2) 0.2~1.0mg/ml 2] A&
A & WA thiLe] FEEC] Yxo®E Ad
BHAKTE )| o 20% 7F¢ 52 E4S Btk 53] 94t
F22] AL 23Q; FEEC] 1.0mgml 9] FxolA 7 =
2 46.28%°] 2S JERAITE Eg AR FEE0]
A2 FFERT oF 7% 7HF 22 @48 YERSIT o]
= SUNIUT FEES kst @40 e A (Lee et al,
2004004 BE 200 12/l XS] 99.5%H TR AA|E] e
TR0l AT FE=2] st (Kwon er al., 2008)A
TollA BALE 1000 pzg/me o] oA 7t E2d 2AJo] Wt
FAQ oF 40%HTt =2 FAoIt), EFF AR 239 Aol
o3l °F 10% o)’de] &4 53 a3 1T 5 AUt

4, OFEAA s 58

Ao AREE F2E] FEE 1L0mgmle] AES ARR-E}
At Fig. 25 324 9 AR FEE0] oy
2A%5S YeER Ao® HAHOZ pH 12014 27~53%9]
27185 Yehiien, pH 3.09014 23~48%, pH 4.201A]
8~17%, pH 6.09014 4~11%2] 2AELS JeRALE A78 o
2 7% oM e o= A= E49E eSO Y pH 4.2
o FollrE aAEe] F43] WoAE AL I F AN
ot bR FEEY AL 312 FEE Hr =%
th 53] SR 7y FEEC] S48 Aund oAbk 4
T FEE] Gl A2 AL Iy FEE] &4 Hoh
E Z0E nFo] Kol AR FEEC] opEid A
o 5Hg G%Fe] e FHELS 7K e AR AR
ok &3 o), U oleke: FEE9 it adfo] Bt
A (Lim et al,, 2004)°14 B3 02 mg/ml o] FE=2 g
3 A& 79 pH 12, pH 3.0, pH 6.0914 Zz} 43.02%,

Nitrite scavenging ability (%)

| anew

Fig. 2. Nitrite scavenging ability of the extracts from Acer mono
and A. okamotoanum by water extraction and low
temperature high pressure extraction process. Each value
were compared with control at °P < 0.001, °P < 0.005,
‘P < 0.01 by student t-test. Mean values = SD from
triplicate separated experiments are shown (MBW : water
extraction of bark of A. mono, MBH : low temperature
high pressure extraction of bark of A. mono, OBW : water
extraction of bark of A. okamotoanum, OBH : low
temperature high pressure extraction of bark of A
okamotoanum).

35.46%, 9.86%2] A3} F pH7} ol we) pH <]&4
Q1 H|Z=ek AAE Ak T3 o9} v]%% AFE Kang 5
(Kang et al., 1996y 7} phenold 3}3H=9] F=5 0.1~6
mM FgH 07 A &, opF AAEES o8] pHEY
oAl 2438 AF} pH 12004 718 A JERES Y, pH 6.0
AME 10% FE i =itk g Asjel fAL
siich. AdAz AA We] W pH 273 H]segh pH 1.2
oA 71w S Ve ZI0E nFo] 324 9 At
IR FEEC AHH HAIALALEE Fd)
nitrosamine®] AL AT Ao 7 AlFHC}
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5. Glutathione S-transferase &+ =A

Fig. 3& A22¢} A Ra F559 GSTEA S Vel
Aot BE AlF oA A =7t S5kl uet 24
A F7Vhe AL IR = UL, A 23 S A
39 FEEC] 1.0mgml ©] F=olA 197.38%2] 7HE =
23S YERATE YA AlEe] AT 1.0mgml ©] F
oA OF 140% ol’de] 245 el thAFoR =& 24
< YeEITE ol Shon 5°] Bd AT (Shon et al,
2006)°1A] 3~30 mg/m o] FA7FE Bl thE: oib] of 2u)9]
GST ZAEE Uepd Aol fAkg A7E v 24 9 94
T2 FEEo] g3l B JFS = 5 IS AT

T J= Aelh

ki rlo rlo

6. Scanning Electron Microscope Z+&

a2 g AR Ao BES 98] ATFAL
A o8&t A FEe] WS 40001 = Sfjete] sl
o (Fig. 4). (A%} (O 247 ALzajeh Rtarzauie] &
T FEEe] FHe AFE Zojth. 273 B (O (A)
S} (CPIA AREE F91E Al st AE] F WHdE 249
&S okl ARloltt, o) ¥ mlaste] Zhzh Hud

o 24 WslEhEA] 7Y 2 2Ho] AYE RO nF
Zugh Aol o5 B 229 wsh WIS Fol Y

Activity (%)
g

0.2 0.4 0.6 0.8 1.0
Concentration (mg/mL)

|umw BMBH  BOBW  BCBH |

Fig 3. Effect of glutathione S-transferase activity in adding the
extracts from Acer mono and A. okamotoanum by water
extraction and low temperature high pressure extraction
process. Each value were compared with control at °P <
0.001, PP < 0.005, P < 0.01 by student t-test. Mean
values = SD from triplicate separated experiments are
shown (MBW : water extraction of bark of A. mono,
MBH : low temperature high pressure extraction of bark
of A. mono, OBW : water extraction of bark of A.
okamotoanum, OBH : low temperature high pressure
extraction of bark of A. okamotoanum).

Fig. 4. Comparison of the bark and wood structures of Acer mono and A. okamotoanum after treated low temperature high pressure
extraction for 15 min by scanning electron microphotographs (SEM)

A: Structure of bark of A. mono.

B: Structure of bark of A. mono after treated low temperature high pressure process for 15 minutes.

C: Structure of bark of A. okamotoanum.

D: Structure of bark of A. okamotoanum after treated low temperature high pressure process for 15 minutes.
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Fig. 5. Comparison of HPLC chromatogram of Acer mono and A.
okamotoanum according to water extraction and low
temperature high pressure extraction process.

A: Extracts by water extraction of A. mono.

B: Extracts by low temperature high pressure extraction of
A. mono.

C: Extracts by water extraction of A. okamotoanum.

D: Extracts by low temperature high pressure extraction of
A. okamotoanum.

4Ee) g5 T §oIF ACE AR, SWuEe)
$ s2ale] T Feluck o Bo] WPo] Yol AL B

& gl olHd w1 el Wske w8l aLzaol W
e FEE0 Bl ¥ w2 A diF S 2
Ak, olH S A niEoR sl 2l o M2
4] 28 3 AAlel B3 A7t o uksojor & Rolrk

2

7. HPLC BME Sot FE29| =2 tlu 24 21}

Fig. 55 239} A 2aue] HPLC #4495 v
R o)), B4 Axs ARy 7239 9] A
B 12~13% Aloldl] & peaks & 4 3L, 158, 168

2
o 22 peakEo] Ve A& ERIT 5 QY (A 24

=

ar

413

FE=9] peaks YER A°|a, (B)y= A
FZEE9| peaksS YER Ao]
1

= a5

o] A}ol|A
9] peake] Z7|7F &
a8 FE IS FE ARV A Y ARl &
Zo] o Bo| o]Foj Azt & & ATk ] SEMHE
A A Fo] A2 gt FAS 53 FH A ] ¥R
el o] 8F0] T Wo| o|FolA FE7E P E &4
F%1¢] A3E HPLC #443E &8l &% & ATk

2 AT RIS AFHAE o RE st 29} -
ek FRE o]Folxl HZHA AR
Hog= sHAIZE U AEd A

&3 g50] golale] A
1 &4 3o A3E 1
ATk AFE T3l Az} Az
oftfe}, 2 o]9le] HAA AR oM T FF 7]
A3k aFAQl st AAEA 0 TS ERIE S e

A

£ A} ey,

A

“

ot

%0
G}

fo g Aoz ol

LITERATURE CITED

Ahn WY. (1975). Color index and coloring substances in Korean
sugar maple, Acer mono Max. syrub. Journal of Korean Forest
Society. 26:7-12.

Aruoma OI. (1994). Nutrition and health aspects of free radicals
and antioxidants. Food and Chemical Toxicology. 32:671-683.

Aust SD, Morehouse LA and Thomas CE. (1985). Role of
metals in oxygen radical reaction. Journal of Free Radicals in
Biology & Medicine. 1:3-25.

Cao LH, Lee JK, Cho KH, Kang DG, Kwon TO, Kwon JW,
Kim JS, Sohn EJ and Lee HS. (2006). Mechanism for the
vascular relaxation induced by butanol extract of Agrimonia
pilosa. Korean Journal of Pharmacognosy. 37:67-73.

Chae JM. (1996). Maceration methods for SEM observation.
Keimyung Medical Journal. 15:75-85.

Chen RZ, Zhang SQ and Liu ZQ. (2007). Application of
ultrahigh pressure technology in extracting active component
from Chinese material medica. Chinese Traditional and Herbal
Drugs. 38:1905-1908.



MEE - S - 2445 - 2B - OfEF - 25Ky - 038
Choi JH and Oh SK. (1985). Studies on the anti-aging of Korean 1394.

gingseng. Journal of Food Science and Nutrition. 17:506-515.

Davies KJ and Goldberg AL. (1987). Proteins damaged by
oxygen radicals are rapidly degraded in extracts of red blood
cells. The Journal of Biological Chemistry. 262:8227-8234.

Gray JI and Dugan LR Jr. (1975). Inhibition of n-nitrosamine
formation in model food system. Journal of Food Science.
40:981-984.

Gutteridge JMC and Halliwell B. (1994). Antioxidants in
nutrition, health, and disease. Oxford University Press, Oxford,
UK. p. 1-62.

Habig WH, Pabst MJ and Jakeby WB. (1974). Glutathione S-
transferase : the first enzymatic step in mercapturic acid
formation. Journal of Biological Chemistry. 249:7130-7139.

Harman D. (1982). In free radicals in biology. V. Academic Press,
New York. pp. 255-275.

Hartley DP, Ruth JA and Petersen DR. (1995). The
hepatocellular metabolism of 4-hydroxynonenal by alcohol
dehydrogeanse, aldehyde dehydrogenase, and glutathione S-
transferase. Archives Biochemistry and Biophysics. 316:197-
205.

Jin L, Han JG Ha JH, Jeong HS, Kwon MC, Jeong MH, Lee
HJ, Kang HY, Choi DH and Lee HY. (2008). Comparison of
antioxidant and glutathione S-transferase activities of extracts
from Acer mono and A. okamotoanum. Korean Journal of
Medicinal Crop Science. 16:427-433.

Jung SJ, Lee JH, Song HN, Seong NS, Lee SE and Baek NI.
(2004) Screening for antioxdant activity of plant medicinal
extracts. Journal of the Korean Society of Food Science and
Nutrtion. 47:135-140.

Kang YH, Park YK and Lee GD. (1996). The nitrite scavenging
and electron donating ability of phenolic compound. Korean
Journal of Food Science and Technology. 28:232-239.

Kim CM, Jung DL and Shoe HJ. (1991). A study on the
ingredients in the sap of Acer mono Max. and Betula costata T.
in Mt Jiri area. Korean Journal of Food Science and
Technology. 20:479-482.

Kwak TS, Park HJ, Jung WT and Choi JW. (1999).
Antioxidative and Hepatoprotective activity of coloured-,
scented and Korean Native rice varieties based on different
layers. Journal of the Korean Society of Food Science and
Nutrition. 28:191-198

Kwon HN, Park JR and Jeon JR. (2008). Antioxidative and
hepatoprotective effects of Acer tegmentosum M. extracts.
Korean Journal of Food Science and Technology. 37:1389-

414

Kwon YS, Kim MJ, Choi YH and Kwak SS. (1997). Activity of
antioxidative compounds from the stem of Acer mono Max.
Korean Journal of Medicinal Crop Science. 5:302-306.

Lee HH and Lee SY. (2008). Cytotoxic and antioxidant effects of
Taraxacum coreanum Nakai. and T officinale WEB. extracts.
Korean Journal of Medicinal Crop Science. 16:79-85.

Lee SE, Bang JK and Seong NS. (2004). Inhibitory activity on
angiotensin converting enzyme and antioxidant activity of
Hovenia dulcis Thenb. cortex extract. Korean Journal of
Medicinal Crop Science. 12:79-84.

Lee SE, Seong NS, Bang JK and Park CG (2003).
Antioxidative activities of Korean medicinal plants. Korean
Journal of Medicinal Crop Science. 11:127-134.

Lee TB. (1982). Illustrated flora of Korea. Hyangmunsa. p. 522-
524.

Lim JA, Na YS and Baek SH. (2004). Antioxidative activity and
nitrite scavenging ability of ethanol extract from Phyllostachys
bambusoides. Korean Journal of Food Science and Technology.
36:306-310.

Marklund S and Marklund G (1974). Involvement of the
superoxide anion radical in the autoxidation of pyrogallol and a
convenient assay for superoxide dismutase. European Journal of
Biochemistry. 47:469-474.

Miquel J, Quintanilha AT and Weber H. (1989). In handbook of
free radicals and antioxdants in biomedicine. CRC Press, I p.
223.

Shon YH, Cho HJ, Chang HW, Son KH and Nam KS. (2006).
Chemopreventive potential of Salvia miltiorrhiza fraction
extracts. Journal of Science. 16:369-374.

Terazawa M, Koga T, Okuyama H and Miyake M. (1984).
Phenolic compounds in living tissues of woods IIL
Platyphylloside, a new diarylheptanoid glucoside from the green
back of shirakamba (Betula platyphylla Sukatchev var. japonica
Hara). Mokuzai Gakkaishi. 30:391-403.

Trush MA, Mimnaugh EG and Gram TE. (1982). Activation of
pharmacologic agents to radical intermediates. Implications for
the role of free radicals in drug action and toxicity.
Biochemical Pharmacology. 31:3335-3346.

Wrighton SA and Stevens JC. (1992). The human hepatic
cytochromes P450 involved in drug metabolism. Critical.
Reviews in Toxicology. 22:1-21.

Yoon SL, Jo JS and Kim TO. (1992). Utilization and tapping of
the sap from birches and maples. Mokchae Konghak. 20:15-20.



