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Abstract

In order to investigate biochemical effects of ginseng saponin on microbial
enzyme activity, Aspergillus oryzae~143 and Aspergillus niger-40, which were
selected from various sources of samples and were the highest enzyme producing
mold strains, were grown in the medium containing various saponin concentr-
ation (0mg%, 10mg%, 50mg2%, 100mg%, 150mg% and 300mg%). The enzyme
activity (amylase, protease) was found most active when the saponin was added
in the culture media with the concentration of 10mg%~100mg%. But it
seemed that the action of microbial eqzyme was inhibited by adding more

than 300mg% of saponin.
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1. A$1R saponin®| XH|

RIS o) Fikol #sted i « Bt oH(Fig. 1. &, Shibata’®'We} Kim'® %] Jgk
< WA A ZA 3 n-batnol-soluble saponin 5g-& FEH:Re 2 Bl o8, HEE ES
o dojxl WEERES 57Tl 5o DEAE-cellulose column(2.2x30cm)e fmstz pH
8.02 0.05M Tris buffer®} pH 11.0 0.05M carbonate buffer& AF23}¢] stepwisez 2 7}
A7) A 2 JEHE-S absorbance monitor(ISCO Model UA-3)7} ¥-2+5]o] 9= automatic
fraction collector(Buchler Fracto Mette 200, U.S.A)% A}&3te] sml¥ wtekcd, UV mo-
nitoring system$& Ab-&3le] 280nmoll A d&H oz §EH] BHEEE 7 5P e & &
B|7i2 2o} Libermann Buchard test'® & A X & %, Aifi#E1@ste methanole] =o]z o
et AgFel Tl U= NaCO, NaHCO; #EZS AA: HREG}c 2%

& U53te saponing o] oo, & APelAE o o4 FA A gz 4¥E saponin
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Fig. 1. Extraction and separation of saponins from Panar giniong
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2. =R saponin®| densitogram % IR spectra
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3. ¥y 0138 252 B2l ¥ RAE
A5, FAFE A F 22§ Ago)A 1g8 33} screw capped test tubeo] €z
BEF 10mlE 71§ & —?:%"1 A=t g whgx, o] Ay Imls A9 4T3 peiri dish
of ®TFatz, Table 13 22 A Wtz o 2 v PEL vf st o)

Table 1. The medium for isolation of microorganisms

Constituent Amount
Dextrose 10g
Peptone 5g
KH,PO, ig
Na(Cl 2%
Rosebengal 1:30, 000
MgS0,+7H.0 0.5¢
Streptomycin 30pg/ml
Distilled water iL
Agar 2%
Saponin 50mg %

Incubated for 3-5 days at 30°C

T & 1109709 BEekol i3l amylase R protease activity’} ¢+ TFE
Ad3giet.

1) 12k screening

BRES =A<t AIAARFAA 2em, o] 18em)o] HUrlg 3g AR F=4% 7t
steo] MBRET o), THEHRS A5 443N BEElZ 454 15mlY) FF4E 713}
o FFzmetel A X A& 4 HEBRELZ st Table 29 22 HEE petri
dishol 20ml¥ #m3t plate kol Bk 2L H & disk paperd A14-3le fEAAA 37°Col
Al 20X 7t FAubS-A 31 F disk paperE A A3t 19% casein agar plated] = 10% T.C.A.5
Sml fm3lz, 1% starch agar plates] = 0.0IN iodine solution 5mlE 7}3led T3tz EHE
8 =277 & BWe e EWkE SBEste 1K screeningdt g ot

2) 22K screening

Table 2. Composition of substrate for screening of enzyme activity

Substrate for protease activity Substrate for amylase activity
Casein 1% Soluble starch 1%
Mclivain buffer pH5. 4, 20ml Mclivaine buffer pH5.4, 20ml
Agar 2% Agar 2%

Distilled water 80ml Distilled water 80ml
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LEE® AHE plated] stainless cupg Ab-§-3ted BEFH 0.2ml¥ FEAA 37°Cof 4] 54 71
REEA T LIS BES 14 screeningst & Jjkondtd B 3)sl eemA E 2 B
o] BWETE S8 WY £2%kd 2% screeningsh gl o
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2K screeningdte] B|EN FTLGAYol S+ EHE The Genus Aspergilius'™ ol #shcd
78k et

4. AP saponinZmhiEap oA ERE MESS BMERE

U $FAdEFe] 2454

BatEel A Bl pHESHS dotr] st 27 gol, 5594 Mcllvaine buffer
(pH3~9) & 713t} e okstar £49 BENEE 24334

2 BEme R

AL el ol3te] 24 saponing o] 4347 0mgZ(saponing 7} )]

ro(

offt

&8 BAE), 10mg%, 50mg%, 100mgfs, 150mg%, 300mg% saponin -3o-& whi- o, o)
& lmlg 24 HHORRES] 714 20ge] wol ¥ WA BALET o2, WD
vhob Zro] - EIRY BWGRE ERESI S 30°CelA 397 wiFeld wr)e Koid Az
gt el w7l koji 10g¢ mortare] ol 2 #Fks 250ml 42} flaske] &7 oo
1%4 %< 100mist toluol ImlE Wz, WAzdelA 7HF mutstd Fels s 5ur ZHet
e Moz st .

3) enzyme activity®] BIE

i) dextrogenic activity

ivtrh, AR Fo AaFEst Az wREA & o8, A@3E 40°C water bathoj
Hol ®#hatz o] 3lel 40°C water bathel 4] o 48] & 1% soluble starch s5mi% g s}spm

£F° F3 40°C water bathel gol &3 3087 RKEAZD}. wegd: T Agse
#oKkeprell el g7 0.0IN iodine 0. 5mlE 7tele] B FAedet, KEHS iodo-
starch2 o] Ko s HE AL 71§02 3o enzyme solution Iml7} 40°C, 308 7)o
¥ T F Y& 1% souble starchff o] mlfz BEKHNEE FA st

i) saccharogenic activity

BEANPELE o B3t =t F, 2% soluble starch 20ml, ¢} 4242 (pH 5.0 == pH
7.0) 2ml 9 5F <4 2mlE 100mle] 47} flaske] @i toluol% 0.2ml F7teled cork B
& 83, o8] 30°Cel water beethe]l 203 A% RESGT aad 2mlE Awa)
st} A Esta, E {FAREK 2mlE etz Fehling-Lehmann-Schoorlgt g9 Bigrho)
BgAStY a273¥ B2 2 BUHE A3, ol BisHHKRC] M glucose mgo g A
At Gofiz 3hz, 30 %ol 2mlE HES] 2 VPP ¢ glucse mgoz 43¢ ¢
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Gufiz 84 ohest 2& Rez P8 BT A4stdct

$EA (%) =220 100

ok, 34,25 AL EA omlFo A Hzxa EZA sl soluble starche] glucose® & (mg)e] ot
iii) protease activity

Modified Folingh?0,21,22 0] 2] 3} protease activityS &A% gdd. F, BEEIKS o4 56
Z 3143 3], of &4 9% 1mled] M/25 phosphate buffer (pH6 =+ pH 7.0)o] =9 0.6%
casein substrate® 5ml Wo] 30°C water batho] A A& 1087 227 5 BEHEWLE
#iel 0.4M TCA smlE o] uhe-¢ FAAIZ 30878 AL E/EAALTE od=sld o
Migrp 2mlo] Na,CO, 5mle} 3w 314 47 FolinA ek 1mlZ 78] #EA7) 3, 308F Sp-
ectronic 2024 660nmoll 4 O.D.gk-& ZF A3z, o] golA T4He 94 &xn Ligd 2
o] ul-2-A 7 Blanke] O.D.7t-& w ztoz FaefiR(Fig. 22& g F4u+s F8 2
5] A} 3} protease activity unit® FEiR3Hg o
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Fig. 2. Standard curve of optical density versus concentration of tyrosine
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1. A% saponin2| (LAY HiE
FAelo 2 B A 7] n-butanol soluble saponing jfndtz, tris buffers} carbonate buffer

2 43l DEAE-cellulose ion exchange chromatography 2 & sl3 5ml% £ 288 gl
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Fig. 3. DEAE cellulose ion exchange chromatography of ginseng saponins

2 BHEE dEHes ZBHISAT. old zAA & tubelFHiKe] BHEE Fig. 33 2
3, o] TANA 248 2 MHy@Fr. 1 R Fr. 2)% d& & 9 & #gd #FskE
fraction tubes® Ro} ABHEHRT %, LTS AAslz BERERESIS Fr. 1444 1, 250mg,
Fr. 2¢]4 230mge] B#E 92 4 24+t Fr. 1.2 Libermann Buchard testo] B
€ 2go, Fr. 2. & BERES e At

a9, Fiksr Hikol o dte =4 g B4k Fr. 12 saponinsg chloroform-methanol-H,0
(65:35:10, lower layer) 5t H 2 1XBHst 2, 3% CeSO.E HEA 7l thin layer chromat-
ogram< digital densitorol DMU-33Cell 7] gtE densitogram-® Fig. 49} o}, Fig. 44
4} 3= ubsl o] AEHel A  A-£3 saponinsg panaxaxadiol#% saponin(K-1~K-5)z}

Fig. 4. Densitogram of saponins plotted by using digital densitorol DMU-33C

panaxatriol# saponin(K-6 & K-7)¢] w¥]§o] 1.8:1¢] Aot OP—S;Ei % ¥i5rel IR spectra
L Fig. 5 2 Fig. 62} 2. 5289 IR spectrat tha HR3 patterng R T Gl
oul, Libermann Buchard teste] BHERRES 2l Fr. 1& A A & o BB
W& K% %F, saponin fractiong] ¢ RAET + e w3k, Fr. 2& #¥ & 4=
59 amoldonz ANMS saponinR¥ = Fr. 19hg AHE3tH =
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Fig. 5. Infra red spectra of ginseng saponins (Fr. 1)

Fig. 6. Infra red spectra ot ginseng saponins(Fr. 2)
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Table 3. Description of selected mold strain*

9l 4 saponino] ¢l £ HZBA

EERL

Morphological character

Aspergzllus oryzac-143

Aspcrg:llus nzgzr -40

151

colony rate of growth rapidly spreading slowly spreadmg
character texture loosely velvety roughly velvety
color above definitely green carbon black
reverse light brown orange
colonial color green carbon black
head shape radiate globose
condiophore  color colorless pale brown
width 10~20p 9~ 18y
length 2~4, 5mm 3. 5~4. 0mm
marking rough smooth
vesicle origin substratum mostly substiatum
shape globose flask or globose
size 30~50¢ 20~40pu
color yellowish pale brown
sterigmata length 10~15p 10¢
width 3~5p 4p
conidia color yellowish pale dark brown
shape globose globose
size 4~10p 4~5p
marking smooth rough
perithecia not produced not produced
ascospore not produced not produced
*Medium: Czapek's agar (pH5.6)

Incubation: 6 days at 30°C

@
O

Fig. 7. Effect of pH on saccharogenic activity

pH

of A. oryzae and A. niger
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Fig. 8. Effect of pH on protease activity of
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niger-402] protease activityl= saccharogenic activityol] A&} wlzrlx 2 ¢7te] A Fol A &=
= HE FA 38 Rz

4. A¥ saponinl| R&EWS| BXFEKMN nixls I

3L AZ saponinso] BERKMES] % ¥¢ F T mechanismE 3 3le] & o 3ol LEE
8 92 £ 2Bp HAEST 23] AdEa glen, o|AE ENE Fe saponinse] HEHE
Fo »AE F&d Aj APEFEE vhd MEH T v}, Perepelitsa®® .2 Aspergillus
niger, Aspergillus awamori, Aspergillus ustrictusS o] A A43l= HEEEE K-S saponinBik ol
A 715l saponinso] H-HA o 2 sl Rt $¥ 3, Alternarias saponins-g 23
3o CO2+ H:08 Hpksts], o wa} iEHe Kol 24 &A= vt st

EERAA BIRT BKE, saponing it & L Ee A A 30°Ce ez E 3d7
By, FEEEIT &Ky dextrogenic amylased ZFFe] BiE pHist: =, Asper-
gillus oryzae-143-2 pH 7.0, Aspergillus niger-40-2 pH5. 0o 4] soluble starche]] =& 47
o EBEEENS MES AdE Fig. 9.9 2o F, Aspergillus oryzae-1439] B HEE 2
REREN A Aspergillus niger-400] ¥l st vl zd L & ¥olx ¢ ov saponinkzy
2 ¥ v, Aspergillus oryzae-143-2 saponing =7} 10mg2el v Aol A 4 H = 92 o) AeE
ko]l b Fx (2T 4ol ), 2ol TxeAde FAIFA st  150~300
mg%ol A& HEE (saponins & H A3 ¥ HBE)IS A9 L EwES e
Aspergillus niger-40% 50~100mg% saponing =9} wi Aol A A&t FF7F FAstE 49
TE AF & EHEE 29on o] BT 150~300mg% ol A= HBE S ¥hE o
£ HolA gkt ob&#, dextrogenic amylase®] BEFRIEME A3l 2245 A—% pH
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Fig. 9. Effect of saponin on dextrogenic activity of A. oryzae and A. niger
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2] soluble starcho saponin¥%7} ©hE Hg kol £EE E#k7} 4 K3 saccharogenic
amylases] ¥E{LA2 Fig. 105} 2}
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Fig. 10. Effect of saponin on saccharogenic activity of A. oryze and A. niger
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100mgZ Ll o RBEA A+ $=7t S74h8el det 2 DEVE A4 Edstgl e 300mg%
HES 5 AgTFdME 238 HBER G 2 BRiEK] o Hitld Aoz @usd.
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Fig. 11. Effect of saponin on protease activity of A. oryzae and A. niger
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g FAP
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