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Physiological Functionalities of Hot Water Extract of

Codonopsis lanceolata and Some Medicinal Materials, and Their Mixtures
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ABSTRACT

The aim of this study was to investigate the physiological functionalities of Codonopsis
lanceolata, Glycyrrhiza uralensis, Chaenomeles sinensis, Crataegus pinnafida, and their
mixtures. We also determined their antioxidative, fibrinolytic, and a-glucosidase inhibitory
activities,. The antioxidative activities of Codonopsis lanceolata, Glycyrrhiza uralensis,
Chaenomeles sinensis, and Crataegus pinnafida were 79%, 88.3%, 89.9%, and 89.3%
respectively. Their fibrinolytic activities were 0.80plasmin unit/ml, 0.57 plasmin unit/mi, 0.52
plasmin unit/ml, and 0.53 plasmin unit/ml respectively. The a-glucosidase inhibitory activity
of Codonopsis lanceolata was 25%. The 10fold diluents of Glycyrrhiza uralensis,
Chaenomeles sinensis, and Crataegus pinnafida showed o-glucosidase inhibitory activities of
93.6%, 65.3%, and 61.3% respectively. In antioxidative activity tests of the medicinal plants
mixtures at various ratios, the mixtures of Glycyrrhiza uralensis, Chaenomeles sinensis, and
Crataegus pinnafida  with Codonopsis lanceolata showed antioxidative activities of
approximately 90%. In fibrinolytic activity tests mixtures(1:1) of Codonopsis lanceolata with
Chaenomeles sinensis and Crataegus pinnafida exhibited increases of 23% and 24% in
activity respectively. In a-glucosidase inhibitory activity tests, a mixture (4:1) of Codonopsis
lanceolata and 10-fold diluted Glycyrrhiza uralensis showed an inhibitory activity of 98%, a
mixture (3:1) of Codonopsis lanceolata and 10fold diluted Chaenomeles sinensis showed an
inhibitory activity of 69.6%, and a mixture (1:1) of Codonopsis lanceolata and 10-fold
diluted Crataegus pinnafida showed an inhibitory activity of 50.2%. In conclusion, the
mixtures of Glycyrrhiza uralensis, Chaenomeles sinensis, and Crataegus pinnafida with
Codonopsis lanceolata will be used as a material for the development of biofunctional foods.
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7}ste] R oz Qs A FHS AFEHIU
oy 2e A &3S JehlH ol tiE o
ST gz vk doide AW £ 3
ANaEthe o] Fashy, detA F o U
8 S 7] % gazdez A 9
wrol] Boh @o #AE ZHA At A WA
e BdAS 3 Ao] HYE gtk AEs
#9o| ol et §7F A7 FUHsHHen, |
28 AgL F7sE AP A wt o
2HENEZS A3 HAR, AAHeE I¥
o] BR¥oes A% A4F AUW F, 4T, T
3, S A3 5o dae] HutzA HUth EF
gaizhse o] FHojd A Fo A Fae =3
oh, ¥, H&F, 43w, ¥9%33 5 8
BAAR FtlA T AXNE AATE A
oz B3En YckAE3E 1997, Ames et al
1933; Kim et al. 1997). o|5 AW A 24
=5 g9 /7 Y53 A87IGE B3 7)
W7o} nH3} ASE EMEAM X 8H S F
2% Aoz gt old AU X8 2 o
& YA a3t mw, ¥HE B, e
-glucosidase®] A3 A7} & 2 BALES o &
s 2 7154 AFES ML Bedol i
ZEHAT B A7) olFA L e 4Rl
(Oh et al. 2002a, 2003b, Jang et al. 2003a, 2003b).
AL 232 2L 7154 HFS 9
okE o] A7) AHE Al BT F e EAHES A
M Ee 2T 4 gk Yol B & Aok Ae
4o Fdoz BohAvt HY FE2n e
grrel goble derE 4EAE @ ohig
2% A msh diel FHR de olgslel o
o oA AYL T3l A g tHgo] A
2 FAZHA7) dFo)7xE doh FAR o)
A AL JE FERE PRI 529, 754
AdA &£#E z3 lov, Bae dFAE, o3
BA8A A, 2OW0l9A, FEANeYA, A
ANE8AAE ADE 2T X, AAAbe FAkst
Ayt & Ao g#A AvHelARt T 2000).
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1y o] dolos A de B4 F2E AA
e YU FAFAAGHE - ZPD 2000),
gAA AR F2 Yoz g RS &3
e gRes AT By A B-el 3l
e ehalEe) Ba) 549 o-Glucosidase A3
Aol & NATAHEDES A3 deA &
olgt Wa 7} QIthoh & Kim 2006). B9 A8
3t ZA7KChang et al. 1986; Chung & Na 1997
Choi & Choi 1999; Han et al. 1976; Kim & Chung
1975; Lee 1997) A2l@AJo| Hlm A 48 Ao 2
F98 vk lou AFH T AAHAA HAFo) &
AHw Z2wAge] M2A AYHE F FEL
HolABZ A2e &5 galo] Yasich whahA
7] 948 tYe] 4B e BAE F e @
okAle] e Fo AYE oy 2 Adstedl
FAHo g 4TS v|A Hog JAAC e
ok 948 Q@A) 7] hEEE °JE2 F
A EFFoEN AEHE 7Y F U
U FAle) M2 44 535 Jehd R Jlen
2 EHE 5 2 EuleyE gz A
Ao A "arl drh

At QYA Msle 71eAH AFLS
QHARE Agd & AF T 32 AT
ol 948 AaxYE Arlshs Aol &HlAE
oA ey AL Wyel E & Aok =AM
A8y Fhozxe Aexde 7|1EY AF
o B&g gPAgRoY Aelge] FENF 8
o, A5HeaE ARo] glojol & Aoz o
ARt} B dpoME gy A S, 4
AL, Az AFFEEY] EHHE ojdokd o,
), vEh B, dRAARe] o A8
o] F A& 7154 aAE ML) AT A
oz z+ ARExn 25 EFEY AVAVALE
AAFAE, ALNBAY L a-glucosidase A3}
Ao #HolA Sk

I 954

1, AENE L Al
B Ay A183 AAE Y, X, 23,
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2 AL Bolth HYe AVE BT MER
FxelelA Auid optAuivges AFH AHAF
FA, gt g HAd8ste 3-597F FHAU g5
AgSsich e 2837 A Beble 7
Z, %3}, 3 S AdYsided, ol§E 109
Z9 Fopl A5HSEL OAOE B5H FA
g Hrhe A3t P She) dAlgk Aol of
£ dgorz olF HriZ Q3 AFY #F
A B AA 9T FA ¢S AR #dy
7] WEelth o] AEES AFA &4 TR
Aol Al AAEA7E FAke 2 A" Ao Tl
Qorv, s2& B FA8t WA oL
AAZ F FAAZT

ANEe A8 3o AHEE 1,1-diphenyl-2-
picrylhydrazyl, plasmin, fibrinogen, thrombin, ¢«
-Glucosidase, p-nitrophenyl a-D-glucopyranosides &
SigmaAl AE|U, T ¥re] A BT AT
T Alefoldnh

2. HEey

Doy o gepA] 223 24 3 EF

FAA AYEe 24712 FA 23 s
W) FRTE 7ot of 308 FE T3

7) & homogenizerE A 3}A] 7)1 1(1000 rpm, 2
&, GTR-1000, Eyela Co., Japan), 100°CllA] 20%
7

g

24 7 & 12,000 rpmellA 1 A7 B
4] &2)(Supra 21, U143} 2 o I(Whatman No.
D3l Foj FF e ABE AU 3F
9| kAl 200k (VW] FRTE 78l &R
WA ZIEA 3A1ZE B¢ EFEsIATh 29
7 Q42282 asperatorS o] &3te] Foi
2 2A9 10%7t HEE AFEHFAN A
W5 B ASAA AR dFAe oY
F525d da AAFAT, BALAEA,
Glucosidase A4S &AL, t9EsT+5
E3 FFAFEES 41, 31, 2:1, 1:19 HE=Z
EE3te sl 848 SAsEen, 119 ¥
£2 £l gH88Y 274 A8E viast
o, vg 108] FA4E dFAFEES AAF
o 2437 28 HE&E 43 a-Glucosidase A
s a4e FAHsIt

R me o v

2) DPPH AH=ici el o3 dabgeds 54

Blois(1958) & Kim 5(1997)9] A8 4ol o
2 ARZAES AP A8 2-3 g& H3
3] EFwmv)e FHFE V1S O 1083
AT 1000 pmolA 287 FHMYN F
(GTR-1000, Eyela Co., Japan) 12,000xgollA] 60%
7t f9A4Egsta(Supra 21, FYHEH) oG
(Whatman, No 1) o9 04mlE Alg#o) Hx
56mi¢]  1x10*Me]  1,1-diphenyl-2-picrylhydrazyl
chanol £9& 713l 6mle}] HT= 3T 4%
FHEe A T T o3 ok, & HESAIZEO]
1080 H9 s25smmelx FIEE FFIHU
(UV-1201, Shimadzu Co., Japan). Th& 2]o] <3
AR TS Ao, uAE e FHF

E AHEE
AR EA%={ 1(0.D.A|E/0.D.ZFF) } x100

3 gL A

Haverkata®} Trass(1974)2] fibrin plate®ol o}e}
2% gelatin& N} =31 0.5%(w/v) fibrinogen8-Y
10 ml¢} 0.05 M barbital $+38ApH 7.5)° =<
thrombin(100 NIH units) S0u<S & 42 F °o|&
petri dishol] o] fibrinZt-& TEJTE FHI3
HY55E, FFAETFEE, g3t A
RS 20w fibrin plate o FH s
36 Col A 16A17F W3 & &3HAE S48
o]E9] golE vmect. ERFEE plasmin
(L0 uniym)E AHE3tAo™, FEH] AL
g4e vz &3ldHd i A5 &34
Aol A wlE2 st AdsAh

4) o -glucosidase ANLA ] &4

@ -glucosidaseol] gt A3]|¥Ad2 Watanabe &
19978l Ad WHel mel pnitrophenyl @
-D-glucopyrancside & 712 & 3te] S {A} &
100 mM phosphate buffer(pH 7.0)° =°} e &
2 7199 a-glucosidase(0.7 U, sigma)E EAZ
ALgEt e fF8&Ydl smM T2 EHE
p-nitrophenyl @ -D-glucopyranosideE 7]d &¢jo
2 ARSI A8 s0ulet A dFF
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£ 1049} $E89 0uE WL He F 5
B Zo} AL preincubation ¥, FWIE 712
2 502 H7t F thA5E E< incubation ¥
UV-visible spectrophotometer(UV-1601PC, Shimadzu,
Japan) 405nmolA FE= W3 E FAEHT, £F
ANEE HrretA g3 Al SF84E A
7Aoo FRE WHE A3 A &S AL
Ack. 3E2H kA I5FEEY AS o«
-glucosidase A3j&Ao] vl$ B2 e
&2 gMstd AU A 108 A F
A 2RXNE AL 5 AT HHEAY Al At
ek, by oEg ek A4 e
-glucosidase A3 A& Hl@sY) HsiMe e
Age 1M FgNsider, dH4d4 e
-glucosidase AHTA B3& A3l @A 5
223 23 Ade 09 40 108 N &
ke £ e-glucosidase ASBEE &
1=

A &) &(%)=(1-A/B)x100

A NE #A7M7e FBE, B AR FHNTY
F4=

9 A B 25 tz27e FFEE Aod FAY

3. SAXE|

RE gL SPSS 100 BA ZT2IYE o
sto] BAMsgon, Alg 7F foA ale] F=
BAEAN @ LSD thd$] AAPHS o] &3tk
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Fastgde o, A4EE T AU R =
3t9] fd9le] HE BHNLES 2HE F U
ste] AEZA DPPH 2tz £A8A, ABTS
)z AAEA, Hydrogen peroxide iz &A
A, Linoleic acid o thd Fitstas &4 F
thokdt wyo g 248 ¢k HYe AAT

e 786%5 vlmAH ¥& Wo|ou, Hx
88.3%, =3} 89.9%, AHAL 89.3% ol HISIM

1. Cieint slotlSel Melgh &%

oHoz wgithTable 1, p<0.001). ¥ F
00008 APAFe) mah Fx 0% 34
86%, AHAL 82%2 £ A¥AARTG A AU
olst Zo| FY FAgE AvAriG Rud
g4o] AolE Hole olfre TR A
o] Ay A Be S4E Fol LHHA
ast7] WEo 2 A

AL g@AAe] F2 U F shiolH,
ety AF FolM BAEAEAY0l & 2A
gae o) A oF % A= W /F8T

Table 1. Electron donating ability of mixtures of
Codonopsis lanceloata and three medicinal
plants at the various ratio

Mixing ratio of Electron
Medicinal plants Codonopsis don‘afing
lanceloata and ability
medicinal plants (%)
Codonopsis
lanceloa’;a ) 786 £ 209"
1:0 78.6 + 2.09°
4:1 89.5 = 025"
Glycyrrhiza 3:1 88.7 025"
uralensis b
(Fvaluc - 658™) 2:1 889 + 0.26
1:1 87.1 = 026
0:1 88.3 = 042°
1:0 78.6 + 2.09°
4:1 91.8 + 021°
Chaenomeles 3:1 91.1 + 0.25°
sinensts b
(F value = 96.9™) 2:1 %05 = 069
1:1 907 * 0.17°
0:1 89.9 + 0.15°
1:0 78.6 + 2.09°
4:1 932 + 0.17°
Crataegus pinnafida 3:1 94.1 £ 0.17°
(F value = 142.6™) 2:1 938 + 021°
1:1 94.1 + 0.12°
0:1 89.3 £ 0.36°

1) : mean + SD from 5 replicates

a-c : Values with different superscrits within the
group are significantly different by ANOVA

p<0.001

ok



Ciejn o stokxf gfEg0 £38 g0 ME Y2|ad 41]

doltt, dAHLs|el FH IFe FFEHIA -
AsE 1998), AFF(HEY T 1995; Kim et al.
1996), A& (Kim et al. 1997), AX(ALD7] T
1995) 22 YEAEFS FHOE 5L 84S
Z2xstgon, WAKIm & Kim 1999)o ) =&
o}(Mihara et al. 1993; Park et al. 1998), 4(Chung
& Kim 1992)0. 2 58] R gsjastel &7 A
= B ArgdMe gt FF 3 4,
%3}, 23 9 A4F(Oh & Kim 2006) 5 ¥+
gokAjel d4FE BN HaALAGR] 2 ¥
Aeqg4E S vk Aok

Hye ¥yAgfggde APIFKim et al
2005)°1 4} 0.80 plasmin unit/mlZ ©]v] Hig wuf
eow, wekd tyd 3FFe et 84
vl Al o] SARE adiE AMSIAT
Z9 23, 1HAle| Hg ¥ALNEHS 44
0.57+0.11, 0.520.06, 0.53+0.12 plasmin unit/ml.>.
2 vmEy qgey by g4xvde vt
(Fig. 1). 9utzlo g AEA LS9 &

rir

R
e

Gu (Glycyrrhiza uralensis Fisch) : 0.57+0.06" plasmin
unit

Cs (Chaenomeles sinensis Koehne) : 0.52%0.12°
plasmin unit

Cp (Crataegus pinnafida Bunge) : 0.53%0.13" plasmin
unit

* (.80 plasmin unit of fibrinolytic activity of Codonopsis

lanceloata was cited from reference(Kim et al. 2005)

1) : mean = SD from 3~5 replicates

a,b : Values with different superscrits within the group are
significantly different by ANOVA

F-value=5.8"(p<0.05)

Fig. 1. Fibrinolytic activity of hot water extract of
three medicinal plants

ge opgwARe 2ol W HgAel WA
Bl & 7% BYPor(Oh & Kim 2004), ©]
of gAENBHE JAEe LY FTE 74
2 AA Bages AFE v vk # Age
AHEE gkl Afde AAFHTOIY «
-glucosidase A BA3= 2] d&ABA
REAAZE 2A e THFg. 2-4).

HEA AU Fude B58EY 5
£571 0j$ 2o oo 4% BEoE 7t
SR ELS o-glucosidase®] FHS AT
2 epd 45 20 gdozel BUE FF
£ g zdstee xgo] o]Fo Rt Fg. 20l
A B 4 gle ulel o] tlYe] o -glucosidase
A B B5%2 e e wE, B3, 4,

Samples Mean = SD
Codonopsis lanceolata 2.5+0.06™
Glycyrrhiza uralensis Fisch 61.3£5.82"
Chaenomeles sinensis Koehne 93.6+3.75°
Crataegus pinnafida Bunge 65.35.03¢
F-vatue 2396

*k

" p<0.001

We used 10-fold diluent of hot water extract of
samples because of their high a-glucosidase
inhibitory activity.

CI : Codonopsis lanceolata

Gu : Glycyrrhiza uralensis Fisch

Cs : Chaenomeles sinensis Koehne

Cp : Crataegus pinnafida Bunge

1) :mean = SD from 3~5 replicates

a-d : Values with different superscrits within the group
are significantly different by ANOVA

Fig. 2. @-Glucosidase inhibitory activity of Codbnopsis
lanceolata and three medicinal plants
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Az TS 10u) FHPIXNE A7} 93.6%,
65.3%, 61.3%2 ¥ A3es Rt

2. C{=nt stefxy 2atEel Melghy g

Soraol g o 717 g AAEE A
ety AAFAFY R EEel ¢
oz A2E 71sA AFe 718 &7 E
glen], T2 AAge Efez REY «
-glucosidase A3) AL A 4 v 75
A4S 3A AL = e e JdEn
A8 24 ARE AvEd, fxe 3, 4t
Ate AAFA%EH o-glucosidase A3l of
< a0, ALHEA A 7 AeE YE
wt}t £3) a-glucosidase ASNBAL 359 3ok
A FEFEE0] Y IFFEE 24.5-3744)
2 dASA terng fge) 5% 75AE
BZ38l7) s olE FkAle EFES AT

Cs (Chaenomeles sinensis Koehne) : 0.52+0.12""
plasmin unit

Cl (Codonopsis lanceolata) : 0.62+0.08" plasmin
unit

M (L:1 mixture of Cs and CI) : 0.76:0.05° plasmin
unit

1) : mean * SD from 3~5 replicates

a,b : Values with different superscrits within the group
are significantly different by ANOVA

F-value=6.4"(p<0.05)

Fig. 3. Fibrinolytic activity of Codonopsis lanceolata,
Chaenomeles sinensis Koehne and their
mixture (1:1)

98} CHFig. 2).

Aore YEHE A Z3 Jout o5
EFENA Ztzte] Aol dsHAY Mz
AA9 § ASE ok d =T HFH T
v 8 AEE Zasittn AN,

Table 1S Y #H A} AFFESES 41,
31, 2:1, 12 &8l AAFASE 4 2
Ftoltt, oY A4F2EY AATATE 78.6%
Qo Bx AFFEES 20%, 25%, 33%, 50%
H7b A #Ax AAFATF FEY 89.5%,
88.7%, 889%, 87.1%2 #elFHog FrstEoen
(p<0.001), EFHIL] W& Aole YAH. 3
Ad4F2E EF Al AAFHTL 90.5-918%=2
3ol Wt xjolE HeolA] ¥y vy &
= Brhe foFoez FUiEe AR FEE E
3 Aot e S 9ok W, vy A}
E329 AAFAFL 93.2~94.1%F 78.6%°] Ul
golu} 89.3%9 A} BFFEERT FojFe

Cp (Crataegus pinnafida Bunge) : 0.53+0.13"
plasmin unit

Cl (Codonopsis lanceolata) : 0.80%0. 10 plasmin unit

M (1:1 mixture of Cp and Cl) : 0.9920. 08° plasmin
unit

1) :mean  SD from 3~5 replicates

a,b : Values with different superscrits within the group
are significantly different by ANOVA

F-value=11.4"(p<0.01)

Fig. 4. Fibrinolytic activity of Codonopsis lanceolata,
Crataegus pinnafida Bunge and their mixture
(1:1)
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2 B3k mEMd AAFds FudA & o
olu] 0% BES ¥& AABAFE AUz 3

T fyelA 339 A EFFEES

[o

gozA ARBolsel H¥or ZrBNS
® ohje} Arhlgel WE Aol gRone
Agel WY Aoz Bz

getr) a5

%

100.0."
g0l
sool”
anp”

nop”

0.9

%
100.0(

800"
B0.0F°
004"
200}

% .
100.0

Gantrel

o] FgAgAHEEE Hgel

e
oy
it

0% 5% 3%
Addition ratio of Cogsaameles sivensis Koehne

ntrol 50%

6% Q%

pLLL

3%

hadition ratio of #rafseses pisealivs Bunge

1) : mean * SD from 3~5 replicates
a-c : Values with different superscrits within the group are significantly different by ANOVA

*+k: p<0.001

vlg) B4 ggtenz EFF Wado] IA ¥
on matA 11 EFEY TS SAFA
gepa) A7 @REBA PR TS A
HEd, g9 #x zAe] 4ol EUREds
B33 o]59 EFEME ALl
Ae JeENA v 5ol S BT 53
o} vy e FHE3TFL 0.76 plasma

a-Glucosidase inhibitory

Samples activity(%)
Codonopsis lanceolata 25.0£0.59'"
Glycyrrhiza uralensis Fisch 61.3+5.82"
20%(4:1) 98.0+4.30°
25%(3:1) 98.3+3.42°
33%(2:1) 99.0+2.48°
50%(1:1) 98.0+2.80°

F-value 216.1"™"

a-Glucosidase inhibitory

Samples .

activity(%)
Codonopsis lanceolata 25.0+0.59"
Chaenomeles sinensis Koehne 93.6%3.75°
20%(4:1) 61.2%4.76°
25%(3:1) 69.6£10.3°
33%(2:1) 70.0+14.6°
50%(1:1) 70.1£5.10°

F-value 235"

a-Glucosidase inhibitory

Samples -

activity(%)
Codonopsis lanceolata 25.00.59"
Crataegus pinnafida Bunge 65.3+5.03°
20%(4:1) 28.6%1.85"
25%(3:1) 30.5+0.67°
33%(2:1) 34.220.40"
50%(1:1) 50.2+6.41°

F-value 61.9™

Fig. 5. a-Glucosidase Inhibitory Activity of mixture of Codonopsis lanceloata and three medicinal plants
at the various ratio
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miymlZ 619 &AA 9] #4(0.62 plasma unit/ml)
o B8] 23%7} Z7VstQ(Fig. 3, p<0.05), AHA
9} Yo & £§3 Z-ol= 099 plasma unit/ml=
AAH0.53 plasma  unitml)$} T]<(0.80 plasma
wiyml) ZHZre] FALHBAHECT ALY 87%
2 gy 24%7tx fHo F7HekATHFig.
4, p<0.001). ol4tel ARE FA Aol E£F
oz 7ZtzZhe] AopEo] zte A @A WEE
dZ371E 4R @on, NEA FAAHA] F
23S A & AU

gy d4%28d) k4 IFFEFE 108
82982 20~50%2] Bl E B7I8IAL o -glucosidase
AN L 2AS A7 ZE ZALolAN oY A
A2l a-glucosidase ASHBA25%)el HIE 1.1~
408 7t EolAthFe 5. 1Y 84 F71
okate Attt Aol RPEd, #FEY A
Lol a-glucosidase A B0l 98~99%2A
ge 22 7z AA 9 61.3%HT FoHoE
27}319chp<0.001). @A a-glucosidase 3l
gL T 29 EFog A ERE UEhle
Ao g Koy EF Hlgo| WE ztolE U
Zae) Ao Uy EROE YRt
3 A EEL BAoY B3 ATk 794
og ygton EFH|E ol RFF A7}
Ao B2 (p<0.001), BiH el £FF A] &
o] WrAlg Aoz WAtk IHH A} HMAL
cigge] £3t0 2 AAte] H& a-glucosidase A
HgAdol Astge FAT £ AUH, vt A
A} EAe Hrbako] 20~33% WAWAME A7t
Zo] Z7}gtol wet o -glucosidase A3 E/do] 3
Erle A% HAT(28.6-342%), 50% A7t Al
& 502%2 20~33% H7t ARG A3 =
7}81 A tHp<0.001).

IV. 8o o AL

2 a7 feiue Fa APdd A9
A% 2 el o 3 Aol §8F 7]
e

84 JALHEA, o-glucosidase AHBHE =
L=

Heg 7z, 23, A} EFFEES 4
78.6%, 88.3%, 89.9%, 89.3%9] ¥ FArsIEA
3} g7, 2z+z} 8.0, 0.57, 0.52, 0.53 plasmin unit/ml
¢ HmAE e FALIHFYS UHAY «
-glucosidase A& @4l A4 t19L 25%2 v+
votor} 7tz 23, A} 322 108 3
HAQe e BFEn 47t 61.3%, 93.6%, 653%
2 o =3¢t

Hg3 k] dFEFEES 4~1: 19 H8E
zaslge W 25 00% Axe & AATY
=2 gAslgen, gdgNgHL A2 EHY
& A JehA SR, E3 EFY A
A} ggoe e @46 wsl A7 23%%
24%7} Z7v8tgch oY Aol gk 104 3
Aol e 4~1 : 120~50%)2) WI&E H7re EFY
9] o -glucosidase AHBAE =43 d1, g2
A e 20%% A7EE 98%2 ¥ AMEA
S Ve we, 23 25% 47 E 70%9 A
BAL, e 50% A7 Al 502%9] AEY
£ B

B A8 AHE 3379 FfAe dATA
=3 FALHBA 2L a-glucosidase As|EAol
2R Egomng 53 Hdd REF
-glucosidase A B BHE L2 8
9L Aoz AT U gy 3F9
kA A5FEEL THde A AAITATS
32 SokA) mFo] s, FHEHBAETY «a
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