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UAERYE TR BEL ANl 715 AERBAZ AN 981 Bacillus coagulans CE-749] <13}
ZAFE biopolymerE ©]83] glucose, bile acid 4 AH &3} L ACES} tyrosinase A5} EAE 2A} ZES}
St 2@ biopolymere] A3ghl A 7)154E golrr] A3 wEwS o8& in vitro AEL FH3IY
o FHEg o831 biopolymere] glucose F5 A9 EHE AWE A} biopolymerE 2% F7He B¢ &
A 30 £o] AA=EL W glucose retardation index’} 43.5%R 2 A7to] A3 T2 o FI= 7 3L
B 4 5 AR olFelE 2 Ayt AY Qe AoE veRt). Bile acid ¢ AQ EFHE AWE A By
30 #o] A3} =HUE& W bile acid retardation indext biopolymer7t 1%, 2% FA718 AL ZF 34%,
HM2%Ro A7) BAEFE o Gyt 2481t E2)E biopolymer?] ACE A& 10 pg/we] 5%
iz 97%2] AslE B, tyrosinase AAEAE AT 2 20 pgufsEolr 48.5%] AHEFE 1}
et}
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(Sigma, P9135), carboxymethyl-cellulose(Sigma, C4888)2 A}
B35ttt o] €719 0.1% sodium azide §9SZ THE 0,05
M phosphate buffer(pH 7.0) 100 /& H7}8t & 37°C =82
oM &717F Z71A sl 100rpme 2 wukalich. AT Al
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4ol A2 2ag & AU F5 A 510mmellA F
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Bile acid absorption retardation index(%) =

Total bile acid diffused from
sack containing polymer(mmole)

Total bile acid diffused from
sack without polymer(mmole)
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Tyrosinase A 8. Tyrosinase 743}
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SA e Yagi §9¢ Wl wet 241319tk Mushroom
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ml, buffer 1 m/e] EFeNoll AEE&Y 1miE Hrisle 25°C, 2
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Bile acid & A 38-. Biopolymer®] bile acid T A
d 2AE ) Slste] A¥S A3 Fig 1, 29 2t} Bile
acid ¥ A9 &37F Sty 2a78 8k = cigus
pectin, CM-cellulose®} S5 A &35 v|2g Ax, £4 1

A7l M= citrus pectin®] 45%E 7V H& A AFE B

Ro™ biopolymer 30%, CM-cellulose 18%<=o|glth. B4 5
AlZF FolX citrus pectin  30%, biopolymer 20%, CM-
cellulose 6%2] A A4S B citrus pectin?} biopolymer:=
A7) A3l wet A Eaprt X&H o s Yepgo, ek
L2 biopolymer®] FF X EFE citrus pectin® T} WO
U FUEE] CM- celluloseiEP: < A 13971 1o
™, biopolymer®] ¥HS CM-cellulose 2T} 1% HA 7135
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Fig. 1. In vifro passive transport of taurocholic acid in the presence
of biopolymer. <> -<> :Control, I§-M :CM-Cellulose 2%, A-4A :Citrus
Pectin 2%, X - X :Biopolymer 1%, @ - @ :Biopolymer 2%.
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Fig. 2. Retarding effect of biopolymer on the membrane transport
of bile acid. Il -l :CM-Cellulose 2%, A - A :Citrus Pectin 2%, X -
X :Biopolymer 1%, @ - @ :Biopolymer 2%.
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o, pectin®] 7P £ EHE RITT HiEe] £ 39
AHS) FARE FdE YERRATE. Bile acid F AAA] bile
acid?t 2sshe 21 ol Z3F gel matix®] A &%
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Fig. 3. In vitro passive transport of glucose in the presence of
biopolymer. < - :Control, ll -Hl :CM-Cellulose 2%, A -A :Citrus
Pectin 2%, X - X :Biopolymer 1%, @ - @ :Biopolymer 2%.
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Fig. 4. Retarding effect of biopolymer on the membrane transport
of glucose. Il-H :CM-Cellulose 2%, A -4 :Citrus Pectin 2%, X - X
‘Biopolymer 1%, @ - @ :Biopolymer 2%.

542 2] 98 glucose B4 FAWol) P biopolymerst
Al TS polymers FH7Iete] FHES AuE Ay Fg 3%
7}, Glucose94 E3= pile acidEr}h ¥l W] o]FojH O
] 2 o}fE glucose?] FAFEO] bile acid2th 7] HESRE
AEHT}, Glucose FHE-E 2710 #453] o] FolA v 54
A7ro] ANEEE B HojFgow T4 AA W) &
stz 2% ¥l I citrus pecting CM-cellulose®} &
A &S vt glucosed] FF AA EFHE AL
o EA 30 & A3} T citrus pectin 46%, biopolymer 44%,
CM-cellulose= 6%2] glucose FF A THE HY
biopolymere citrus pectin®t A 22 F£9 I RAG
(Fig 4). ©] W biopolymer H7I%ES 122 § AFAAME
citrus pectin 2% A7t F59 EHE HA glucose FT A
A7 5Eth 4 2 AZE Ol citus pectin 32%,
biopolymer 26%%2 A &7} AEHOZE VERET CM-
cellulose$}t R8-S ™ biopolymere] A F47} -3t
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Fig. 5. Effect of biopolymer on angiotensin converting enzyme
activity.
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$o] =} B A4 biopolymer?] glucose £4° X &
o digk A¥ A 5 FF AA EFHE RAFUH o]
#& glucose 35 XA B3 -84 polymere] A5 o]
Eo} gel matrixE FASN glucoseE BFE EHE ¢
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biopolymer G| =& FAJOZ ATl 8 glucose §F A
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Fig. 6. Effect of biopolymer on tyrosinase activity.
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ACE A3, £2¥ biopolymerS ©]-&3te] 18 f2l
BABKE ACES thet s &8 A3 3 ugwelA
53%S] A3NE AFeZ 10uge] FxoME 97%2] AE
BATHFg 5). 245 ADERHE] ACE AR d72= @
Wz 7183 peptide, polyphenolFEo] FF-& oI FL vt
=1 Hho]l chitosan 227, v FAE)9 A T4 O
A QED gzl oA v Fo] 2L ACE A3 E2
24 B3 9JEd Ha 592 mlolx HEES Felsi
ACE Asse 233 23 Z7t 7.1-899ug/el =l
50%2) AsE RYcky Bagk vl 9ok, £ biopolymer %A
olrt} Holk ACE A3 EH4E Ho MEZEL ACE AsiEd
29 7F54L AXAEIETE S Suh 590] 213 EAjske
ACE AsEde 71& AE3ld gdsiAe vizgs o ¥
2A e e YehdgsitEts gi@es AHske dFl
2A8THE HolM o F848E AU v Slh o ellA
biopolymer= ACE A3iH|e] 7FsAS BAonZ 35 A
Ao Ba)l, 359 ¥ gy 5& 2 I $Hel 2
W AZAYON TR AMEE £ S Aot

Tyrosinase A3]. 2] biopolymerE 5 pg/u~20 ug/ul &
2 ZA8Y tyrosinase AT EHE #HEF 2 H(Fig 6)
122-485%2) AE 2o ¥lmd M a7t -+
Tyrosinase A3 tsire B A7 A3t =t Yagi
200 g2o|ZHE oAELE FZ silicagel fraction®E
&3t 2-O-feruloyl-aloesin?} aloesin®] 0.8 uMelIA ZHzt 27%%t
2967%¢] tyrosinase AMEFH7L U FHIHAT (-
Epigallocatechin®®g 100 pg F7130S o °F 51%9 AHaHE
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Physiological Function in vitro of Biopolymer from Bacillus coagulans CE-74

Seon-Ho Lee, Hee-Jin Choi, Jun-Ho Son, Du-Kyung Bae, Jong-Ho Bae!, Sung Kim, Bong-Jeon An’ and Cheong
Choi* (Dept. of Food Science & Technology, Yeungnam University, Kyungbook 712-749, Korea; 'Dept. of
Confectionary Decoration, Daegu Future College, Daegu 712-716, Korea; *Faculty of Life Resources & Engineering,
Kyungsan University, Kyungbook 712-759, Korea)

Abstract: In order to prove physiological function of biopolymer from Bacillus coagulans CE-74, in vitro
experiments simulating the passive membrane transport of gastrointestinal tract were carried out using dialysis
membrane. And inhibition effect of isolated biopolymer on tyrosinase and angiotensin converting enzyme (ACE)
were observed. The glucose retardation index after 30 min dialysis was 43.5% in the presence of 2% biopolymer.
As the dialysis period became longer, the retarding effect toward glucose absorption decreased and the effect was
close to zero after 5 hr dialysis. The bile acid retardation index after 30 min dialysis was 34% and 44.2% in the
presence of 1% and 2% biopolymer, respectively. The effect decreased as the dialysis time elapsed. It was measured
by tyrosinase inhibition activity of biopolymer that inhibition effect was 48.5% in 20 pg/ul. In a ACE inhibition
activity, biopolymer showed inhibition activity as 97% in 10 pug/ul.

Key words: tyrosinase, angiotensin-converting enzyme, Bacillus coagulans, biopolymer
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