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Abstract

The purpose of this study was to examine the antioxidative activity of feral haw (Crataegus pinnatifida BUNGE) seed extracts using
70% methanol, 70% ethanol, chloroform:methanol (CM, 2:1, v/v), n-butanol and ethyl acetate (EA). The total phenol content of the five
extracts ranged from 37.29 mg/g to 55.53 mg/g. Moreover, the content was high in the 70% methanol and, 70% ethanol extracts, but low
in the n-butanol extract. On the contrary, the total flavonoid content decreased in the order of n-butanol (2.93 mg/g), EA (2.67 mg/g),
70% methanol (1.00 mg/g), 70% ethanol (0.88 mg/g) and CM (0.67 mg/g) extracts. The NO, radical scavenging activity, antioxidant
activity by B-carotene bleaching assay and, superoxide dismutase (SOD) like ability decreased in the order of 70% methanol, 70%
ethanol, CM, EA and, n-butanol extracts; further, a similar tendency was also observed in the total phenol contents. Overall, these
results indicated that the antioxidative activity of feral haw seeds was closely related to the total phenol and flavonoid contents.
Therefore, haw seeds might be usefully applied to natural antioxidants as well as functional foods.
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31 3FH(Son SM 2004), 3+ 360 mL & &4 F2F
AT A Y FAHAEL 2% THAsiH e, d%
SODE S7Feh= 202 Ueht M40 BE5S IAES,
‘ﬂ]“]', T 9 ool 7hsd Aol sk tHKang JY

T 2005). A= 3 A2E48E4 < phytochemical 1
oTF7} - TR o' duA QA ek FES ¥
A 5o a3E Jepdta si, g2l 2 Es
polyphenol®} flavonoid”} SATHDillard CJ®} German JB
2000, Liu RH 2003). Phenol 3} 3ol phenolic
hydroxyl7| & 7FA32L om ofF4kdel FalE &3
nitrosamine AJ/3S AAISIAL, quinone 2. E 4F8lE o] free
radical &7 & T3l IS YepitaL a8 A Q)
I(Kang YH 5 1996), flavonoid T ¥H-= 2 FEolA
T =2 AR 3w

S Yeha, 7% wEt flavanol,
flavone, flavonol, flavanone, isoflavone &2 UH =0 A8
WA Be a3 LDL 48} A3 5 dqtsl 5o a3t 9l
T} $thKang YH 5 1996, Heim KE & 2002).
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o] 8% 9lthBae MH®} Kim HH 2003, Park JK &
2012). 9, ZE3 Lo ol =vhal dEA
2 ybel] <1, 1L, o9, HE, =W, A, Ao Afia
S5 T dEA Y=T(Chon JW T 2005), AHAL
o] &5 gt AF=2= F2EsKLiv T T 2010), I+
(Ryu HY 5 2010), &&HRyu HY 5 2007), LA EZF
WA (Kwon SHS} Kim JB 2010), $1% ®& & 3KTadic
VM 5 2008), A9 A|Ze] E3} A|(Won SH 5 2008),
A ZH(Chon JW T 2009), It < o|%¥(Shin JH &
2010), AW A F= 7N (Park SH 5 2005) 52 &3
7F e AR B3A ok ofg] AR SEE catechin,
caffeic acid, cyanidin-3-galactoside, ursolic acid, protocatechuic
acid, chlorogenic acid, hyperoside, isoquercitrin, pyrogallol,
corosolic acid, salicylic acid, ferulic acid, quercetin 5©]
A QI(Kim JS 5 1993, Oh IS¢} Kim IH 1993,
Park SW & 1994, Lim JD 5 2004, Liu P 5 2010, Ryu
HY % 2010), 2HF F2E 1%E 5% Fddd HU78HA
= o F d7F dokslon S A, By S319
9= Yepdokar 3tLlee SH 5 2009). Fd2HE
A Ao #edsl= &4 hydroxy-methyl-glutaryl
CoA (HMG- CoA reductase)e] &4 A3l|ste] Zd2=H)
£ Astzrgo] & Aolgtas BEE vE Uth(Lee HJ
9} Choi MS 1999). X3k A1} oo AL HHE2E 6
T AFAR AH = AW AZe] F5 W8l 8ol o
ofuf BRoA ZaAPPAE o] A HEHAoH Al
T2 HadheE A2 YERHI(Chon JWS 2009), IF
g 2-HE 2lolol 2% 4HAF S HUEst 453 AAFHA
20 A AF= AW A" AT 2 3 S A a9t
Kol AEHA el &3t S ZAolgtal BHilEo]
AtHKwok CY % 2010).

A, AF 7y 34 T AR NE He AE
&3t7] 97k AT 2dshA o] FoA AL J=H|(Kim
NY & 2006, Hwang IW 5 2008, Lee GY & 2008), 2FA}
AE o83 A= A9 o] FoAA FaL A= HAol
th olol], E A= AL AE SuPEE FE3o
total phenol % flavonoid ¥#= Hlal 3}l NO, radical
27 ZA, B-carotene/linoleic acid AlZ~Elo| 2] d4tks}
24 9 SOD FARAS SAst ARG 7154 4
F 24 2 AEE HA dEHAE &8 Theds Yot
Bzt s+th
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1. & xi=
Aol A AEe A9E AT FHelA Agst
£ R AAFE 2011 109 S0l AFH S HE &

Tokyo, Japan)AlZ] o3 #£3171(DCM-5500, Dae-Chang,
Seongnam, Korea)Z Tl5te] -80TC 2] deep freezer(SW-
UF-400, Sam-Won Co., Pusan, Korea)ol] H33s}H H A
doll AH&3kT

2. MR F&

N8 FEL2 L ka3 1F 52 AxH A
¢ 100 g& €3 70% methanol % 70% ethanol,
chloroform:methanol (CM, 2:1, v/v), n-butanol % ethyl
acetate (EA) 7S Z+2} 108] 7181(1:10, wiv) 24 A1 7HA
% 23] F=sATE 7 & FE=5 AFA(filter paper,
Advantec, No.l)Z AW il rotary vacuum evaporator
(EYELA, N-N series, Tokyo, Japan)Z 40CollA 7eb&=3}
o §ulE A3 AAT 3, -80'C(SW-UF-400, Sam-Won
Co., Pusan, Korea)oll 4] WY& A&3te] 2 A ASZ A}
BT FEE FF A AR Tl O = F 1%
T NEEE YeP At Jang EH 5 1996).

3. Total phenol &£H

Total phenol 32 Folin-Denis' i ol wel 431
THGutfinger T 1981). A& F%+ 1.0 mgmLolA, A&
0.4 mL 2 DW 4 mL, Folin-Denis' reagent 0.5 mLE &%
ako] 323 AT 710l 10% NaCO; 0.5 mLE
7¥atal Aol A 1AZE F<F ¥R & 700 nmol A &
FEE AP oH, caffeic acidE EEZ=EE sl A
£ 1 g 9 caffeic acid mgoZ YER ST

4. Total flavonoid &%

Total flavonoid 332 Mello BCBS 5(2010)2] ol
3t 243U th AR TEE 1.0 mgmLollA, AE 1
mLe] 10% aluminum nitrate 0.5 mL % 1 M potassium
acetate 0.5 mL, 80% ethanol 2 mLE 7}3}o] 408 =< Wt
SA AT HE-§-H-S UV/VIS-spectrophotometer (Specord
200, Analytik-Jena, Germany)Z 415 nmol|A THEE =
Ao, EFEZAEE querceting AHES] AlE 1 g
3 quercetin mgo. & LERNATEH

5. NO: radical scavenging activity =X

A A FEES] obELE &7 842 Kato H &
(1987)% Lee SC 5(2006)°] ¥H-& Wy st A3
Al& 1 mLel 1 mM sodium nitrite 0.5 mLE 715} 0.2 M
citrate buffer (pH 2.5) 8.5 mLE Z 75t &, water bathol| 4]
37C, 1At B9t vESAIF T HES-<H 1 mLe} 2% acetic acid
3 mL ¥ griess reagent (1% sulfanilic acid in 30% acetic
acid:1% naphtylamine in 30% acetic acid = 1:1) 0.4 mLE&
Edste] 1583 A2l WAANAT. FF = 520 nmell A
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A3 o ofgel 4L o] gl &4 A=E YEMA
o). ZTL ascorbic acidS AHEsle] YEHRITH

% ) X 100

Nitrite scavenging activity (%) = (1—

A : absorbance of sample
B : absorbance of DW instead of sodium nitrite
C : absorbance of DW instead of sample

6. Pp—carotene bleaching assay

p-carotene©l| 49| 34+s} 8- Jeong CH 5(2008)°
WS st S48 S, chloroform 10 mLol B
-carotene 1 mgS 833+ linoleic acid 20 mg % tween
405 200 mg 7Fated & &ty AL 40TCollA
AR FEZ7|Z chloroforme A4S & DW 100 mL
£ F7tslar J"3ske] B-carotene emulsionS A 3153 T
A& 0.3 mLO) B-carotene emulsion 3 mLE 7}t 50C
o[ Al 2AIZF HESAIZ] 3 470 nmolA T3 =5 SH3S
3, Z=72 ascorbic acidE ARSI YERSIT

So - 5120 )

B-carotene bleaching activity (%) = (1— X 100

By — By
So : absorbance of sample after 0 min

Si20 : absorbance of sample after 120 min

By : absorbance of blank after 0 min

Bio : absorbance of blank after 120 min

7. Superoxide dismutase (SOD) like ability

AMAE A 252 SOD FARH 2 A= 0.2 mLell 50
mM tris-HCI buffer (pH 8.5) 3 mL % 7.2 mM pyrogallol
02 mLE 7Fste] 25CeolA 1083 ¥ Azl & 1 N
HCl 1 mLZ &5 AAANHT F35=E 420 nmollA
A3 om, o] 2ol oste] YER ATtHMarklund
S} Marklund G 1974). tHET2 ascorbic acidE AH&-3}
of eI

S—A

SOD likes activity (%) = (1— iz

) X< 100

S : absorbance of sample
A : absorbance of DW insead of pyrogallol
B : absorbance of DW instead of sample

8. SA|Xz|

2] Aste] BAANE BRY EEAAZ ep)
At} 3kl 2o]= one-way analysis of variance (ANOVA,
IBM SPSS statistics ver. 21)Z #4138}, p<0.05 <=0l A]

Duncan's multiple range testol] ¢Jate] 2F A 71| Fo
de AF3AT

m, zZo o o

4

(=)

=
= &uPE AAF A FE&2 Table 13 o], 70%
methanol FZ5°] 10.38+0.30%% 5% &1 5 714 &
TS YERRA O, 70% ethanol F25-(10.23+0.17%) 3
o)Al ol e Ao =Z YeERITE chloroform:methanol
(CM, 2:1, viv) FEELS 7.11:0.78%= YEN 70%
methanol @ 70% ethanol =& TS0 2 & 585 H
$32.™, n-butanol FEE-L 2.77+0.55%, ethyl acetate (EA)
FEEL0.7680.06% % +F &) T FoFoE 7P v

< &S UESIH.

2. Total phenol?Q| &tZF

AL Aol =% gl total phenol ¥ Fig. 13 2
©], 70% methanol FE5°] 55.53£0.73 mg/gl.2 F& &
W} 5 7P =2 S UERALSH, 70% ethanol©] Z}
Z} 51.54+ 1.05 mg/ge] TS X 70% methanol Th
o8 A JERey 7 & FEE10 foF Ak
ol §le ALE FERIFGTE CM ¥ EA FEE2 717
39.04+0.12 mg/g, 48.68+0.79 mg/ge] &S YERN o] EA
FEEo] FoFoz =L Ao Uehgrh
n-butanol FEFE-S 37.29+0.36 mg/ge] THOE FE &
il 5 fFoHoz M w2 o F YET

T 3efAfe] d4 FEF total phenol gl 1o
A FEo] 507 mg/100 g2 =A el AR E
2.25 mg/100 g2 EF Hr} B YelGAT Azt

Table 1. Yield of various solvent extracts from feral haw
(Crataegus pinnatificdca BUNGE) seed

Solvent Yield (%)
70% methanol 10.38+0.30""
70% ethanol 10.230.17°

cm? 7.1140.78°
n-butanol 2.7740.55
EA’ 0.76+0.06"

" The data are presented as means+SD of 3 times. Means with
different letters are significantly different at p<0.05 by Duncan's
multiple range test.

? CM; Chloroform:Methanol=2:1 ).

) EA; Ethyl acetate.
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Fig, 1. Total phenol contents of various solvent extracts from
feral haw (Crataegus pinnatifida Bunce) seed,

" The data are presented as means+SD of 3 times. Means with
different letters are significantly different at p<0.05 by Duncan's
multiple range test.

2 CM; Chloroform:Methanol=2:1 ).

) EA; Ethyl acetate.

2.15 mg/100 g FFHR= =2 02 YEPGTHIu JIC 5
2006). 2] FA} ethanol FZ&9] total phenol -2 109
mg/100 golgki B1Eo] 9 Om(Kim JH 5 2012), £5
ANE SR FE3e W A5 FE2=2 14.3%, 10%
acetone< 40.3%, 70% ethanol2 51.0%%= 70% ethanol 3
ESENA 7P =& Ao Yeiytiy Haw ubf ok
(Jang JKS} Han JY 2002). =3+ A= 531 2 3A5
9] &aksle] 2 O F-E polyphenold 3}3HE<l 2|3t Zlolg}
= X317} 903(Choi YM 5 2003), phenol 33&E2 F+=
o] phenolic hydroxyl”]& 7F<|3L ]©] free radical®] &
A2 283t ksl G4 S Yepdti L sk, 33
© 2 =3}9] catechin, 713 2] chlorogenic acid 5°] JTh
31 SHHKim JS} Choi SY 2008). & A& Aol = 70%
methanol ¥ 70% ethanol FZ&=°A] %2 total phenol &

Fol =7 vehsth

3. Total flavonoid2| &2k

2L K9] total flavonoid $FHFS Fig. 29} 2T
n-butanol FEE°] 2.93+0.16 mg/gS.2 F= £ujl FolA
718 A U oW, EA FEE°] 2.67+0.18 mg/gl =
n-butanol FEE U202 =4 YEE oy F FE2E3L
of Fo&:l Aol flATh 70% methanol®] 1.00+0.00
mg/gSE n-butanol ¥ EA FEF o2 52 IS
B3, 70% ethanol 87 FZ=0°] 0.88+0.04 mg/gl =
UEG o™, CM FEE°] 0.67+0.08 mg/go.= F% &)
T Ao R FeFo] 7P we Ao E YEth tiF
& = A9 total flavonoid TS FFoNA 3556 p
g/mg, A olA 13148 pg/mgl 2 UER} HolA o &=

ok

122 22| 7)818 7] 4] 30 Al 15 (2014)

Fig. 2, Total flavonoid contents of various solvent extracts from
feral haw (Crataegus pinnatifida Bunce) seed,

" The data are presented as means+SD of 3 times. Means with
different letters are significantly different at p<0.05 by Duncan's
multiple range test.

? CM; Chloroform:Methanol=2:1 VIv).

Y EA; Ethyl acetate.

Uebgttial s (Yu MH 5 2006), 234 ethanol &
< 78.69 mg/ge] TFHFS EHITL dthyu SY T
2013). 2FA}= 90% ethanol, butanol, n-hexane, ethyl
acetate’s = 1ol we} total flavonoid o] Th=TH
I Y3 (Ryu HY 5 2007, Ryu HY 5 2010, Song TH
S 2012), o= F= & wWE AR 24 2 FF 5
o] Ge}A7] W&l O E Hiixo] §lrtH(Jayaprakasha
GK 5 2001).

4. NO radical scavenging activity

ofdAtE e o F B 2159 AA, TFEAl Fof =], &
H FX, A 5ol BHo g H7bE = hemoglobins
methemoglobin &2 4Fs}A| 7|31, o}l 3} Hk-g-5lo] WhebE-2
¢l nitrosamines F/33k7] wZoll FA7F =3l THJeong
CH & 2006). AHA} A 8w FZE2] NO; radical &4
AL Fig 339 2o BE A8 FEAA fFoFoz F
7Vel= AekS JERAAUTE 70% methanol FEES 5
2 4.94+1.52%, 10.38+1.67%, 17.94+1.43% 0 2 %o 34
S HY O 70% ethanol FF5(3.73+0.46%, 9.78+1.94%,
16.53£1.21%) 2 2421 zfol&= ATE CM FEFELS 5
T 3.4340.35%, 9.17+0.46%, 15.73+1.36%2] A4S 1}
BRI, EA FE2ES AR BEEE 2.62+0.80%,
8.57+2.61%, 13.41£1.40%E5 YEH AT n-butanol F=E&
& ¥R 747} 1.9240.35%, 5.44+1.85%, 7.36+1.94%%
| FE55 T FH R 7P B A4S UERITh
27 ascorbic acide FE=HE 27.2240.46%, 45.16+
0.17%, 58.27+0.80%2] r2]&Q] Zpol& Hom Gujd
FEEAE FYH AolE YERATH
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Fig. 3. NO, radical scavenging activity of various solvent extracts

from feral haw (Crataegus pinnatifida Bunce) seed,

" The data are presented as means+SD of 3 times. Means with

different letters are significantly different at p<0.05 by Duncan's
multiple range test.

CM; Chloroform:Methanol=2:1 (v/v).

EA; Ethyl acetate.

2

3

=

b, ewAl FAY] F& Suid opEAME A &4
2 methanololA 714 =A YERGIL ethanol, water,
chloroform, ethyl acetate =], & A3 Aol
Ak @S YER AT Jung GT 5 2000). A4 81 A
A, ek A FE2E9 ofdAtd AA 4 dF F
EEHT ethanol FE=ENA o =A Uelg o A9
oA Aol M B2 ZoE HiuFoA ok
(Park CS 5 2006). 2HAL 2k27], @z, 32 ethanol
FEE ES ALY opEANE AA EA4o] frelFoE
7H 2 AoE YEEtal & tHLlee SH 5 2009).
Phenolic acid= oF&4HS Bl o2 &2 ofAd &A
TS YERAT flavonoid F EH-= ofEAMd AAE
o] Yt} B y1E vl AthKang YH 5 1996). weha] &
A A3} 70% methanol 2 70% ethanol FE2ENA =&
oldAE AATE BIoH ol A A F9 phenolic
compound®l 2]3F HoF AlZHETH

5. p—carotenedi| 2|5t Sits} 2HY

Aksto) ofste] w2 A @M E] = B-carotene> W4HSH &
o] AT $ free radical?] £7=Z Q&) &Ao] 14|
Hohar s o] gk Ag)E ©]-83t] B-caroteneol| 42| &
Akl 282 SAITH dH A QltHJayaprakasha GK &
2001). AHAF A FZ= 818 B-caroteneol| A1 2] &H4ks) 28
< Fig. 49} 2t} 70% methanol FEE2 48.364+2.39%,
64.84+3.67%, 75.24+1.06%°]1™, 70% ethanol FZ=2| &
A8 45.9742.08%, 62.58+1.27%, 70.13+1.65%°.2 A&
0.8 mg/mL F=E A2Jg 0.2 mg/mL, 0.5 mg/mL &=l
Al ARl Afol= HolA] gtk CM FEE2 28.82+

Fig. 4. pB-carotene bleaching assay of various solvent extracts
from feral haw (Crataegus pinnatifida Bunce) seed,

" The data are presented as means+SD of 3 times. Means with
different letters are significantly different at p<0.05 by Duncan's
multiple range test.

? CM; Chloroform:Methanol=2:1 Vhv).

) EA; Ethyl acetate.

&

1.12%, 39.44+1.06% % 45.44+0.30%, EA FEE52 54
2 28.25+1.54%, 37.60+1.67%, 44.02+0.98%, n-butanol 3+
ZFE-L 26.9541.07%, 37.18+0.11%, 42.31+0.52%2] A&
YERARATE thZ*9] ascorbic acide FEEZE 93.02+
0.16%, 94.57+0.28%, 95.17+0.27%% T2 &) FZEol
Hlgte =2 E48 YERSIT

oo ksl A4S AT A sl A 79.9%,
2 63.9%, P15 59.0%, =71 36.2%E UERAIOH, At
3182 FdujolA 0412 7P wWEA YERTi B
H % tHKubola J2} Siriamornpun S 2008). 2FZH|Ele} &
FHE FZ2E9] B-caroteneol] W e LS FTE
7} wobdell wmel Frkske Zddeletal sk ™ (Jeong
CH % 2008), ¥tttz Q3172 W X% 9] B-carotene 4t
3} A SAJollA &4EsE 2 total phenol, flavonoid 3
I PG #Ho] vk HauEo]l ItHGoulas V&
Manganaris GA 2012). w2}A] AHALF A9 B-carotene ol A
9] &sksl A2 ARALS] phenol ¥ flavonoid AE wE
)l Aow FAHHAC

6. Superoxide dismutase (SOD) like ability
Superoxide dismutase (SOD)= A&, tslES A5t
ME E4E& dozitkal A3 A Q&= superoxide radical &
2ATHO, +0, H2H+—0,+H,0,) .24 &4kl a3&
Ehdtia 4# A EY SOD AR o]9) vl g
< 3 AREA EAE A5t A Ble] AEgds
yUehdtia deld JthMcCord M3 Fridovich 1 1969,
Lee EJ9} Bae JH 2011). 2FA} #o] &ul' FZ5& SOD At
42 Fig. 59F 7], 70% methanol®] TE=EZ 9.76x

Korean J. Food Cook. Sci. Vol. 30, No.1 (2014)
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Fig. 5. Superoxide dismutase like ability of various solvent

extracts from feral haw (Crataegus pinnatifida Bunce) seed,

" The data are presented as means+SD of 3 times. Means with
different letters are significantly different at p<0.05 by Duncan's
multiple range test.

? CM; Chloroform:Methanol=2:1 V).

) EA; Ethyl acetate.

0.51%, 10.50+0.92%, 10.80+0.44% =% F= &1} F 7}4 =
S A4S Yehlom, 70% ethanol®] 8.88+1.12%,
9.62+0.26%, 9.91+0.89%= 70% methanol T} 0 & =2 &

AL BYA T 70% methanol 2 70% ethanol =511
foldel zpolE glE ASE UEiTE CM FEE0)
5.4741.54%, 6.51+£0.92%, 6.95£1.56%, EA F=E9|

3.85+1.43%, 4.14+0.44%, 5.33+1.68%, n-butanol FZE-0]
Z+7} 2.81+0.89%, 3.99+1.43%, 4.59 +0.44% = UEFOH
F2 41 T /P v 24 etk izl
ascorbic acid: 19.82+1.43%, 44.23+0.68%, 74.85+0.26% =
S FE2ERT fFolFoz B &S YeRUth

2mA FEE2] SOD FARH3-2 1,000 ppm 5= A]
E3} ethanol FEE°] 7212} 51.2%, 53.6%5 UERNL
(Kwon HJ®} Park CS 2008), <3+ 1,000 ppm &=0l
A B3} ethanol F=&°] Z2; 53.3%, 38.3%5 YERASI
S m(Jeong KY$} Kim ML 2012), 2tje] Z} & &5
2] SOD A 842 H,0 FEE(8.63%), ethanol FEE
(27.55%, 26.73%), methanol FEE(29.50%, 25.58%)°]
iz BHT(78.42%) R0 & &4 Yehdoia
B tHLee EJSF Bae JH 2011). P&} F2F 25
9] SOD FAFEAES & FEE KU+ ethanol FEE9
Al B Ee AFollon N TRV 5575 794
o2 Z7ekAthal skt Choi HS & 2012). SODS} 2
< s aAaE AFIEE A9 5o aRE 7
& = ok FHTHMcCord IMI Fridovich 1 1969,
Sung KS & 2000). WA 4RAF K FE2EL o] 4t
s} A &97) A& Aolgta AARFHY o= 4HAF A9
5o 9= phenol 2 flavonoide} 72 kst B

ok
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V. o o 2=
2 AFoAE Y F= &upE ks Z4S
213} A} total phenol, flavonoid, NO, radical &7 &
4, B-carotene®llA]o] &4kst &4 9 SOD fA E4&
E-243}A T} Total phenol &S 70% methanol (55.53
mg/g), 70% ethanol (51.54 mg/g), EA (48.68 mg/g), CM
(39.04 mg/g), n-butanol (37.29 mg/g) F=E o2 =/
ZA %3, total flavonoid TS n-butanol (2.93 mg/g),
EA (2.67 mg/g), 70% methanol (1.00 mg/g), 70% ethanol
(0.88 mg/g), CM (0.67 mg/g) FE& «O& ¥ dHS
HYth NO, radical &7 ALS 70% methanol, 70%
ethanol, CM, EA, n-butanol FZE <=o|oH, B
-carotene| A1 2]  §4ksE &4 70% methanol, 70%
ethanol, CM, EA, n-butanol F&& o & =4 YElt
). Superoxide dismutase (SOD) +AF 4L 70%
methanol, 70% ethanol, CM, EA, n-butanol =& <O 2
=2 Z4E BHow, IE PSS giRE 70%
methanol & 70% ethanol F=&°| 7 & 45
ERARIA, CM, EA 2 n-butanol FZE29 A4S A3
mel Zpol7t R foARl Abole glv AR
Ebyth webA] AR E Sk o] Sste] ohek
71574 AF &4 2 A AR 28 7S AL
2 y7HET
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