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ABSTRACT

The pure-separation of calcium chloride-treated fibroin hydrolysates could be carried out using gel
filtration chromatography. Also, the effect of its enzymatic hydrolysis was investigated in order to
find out the enhancement of their functionality. The average molecular weight(Mw), solubility and
free amino acid compositions of three hydrolysates samples (calcium chloride, calcium chloride-flavo-
urzyme and calcium chloride-thermoase) were measured to compare their characteristics. The molec-
ular weight of calcium chloride hydrolysate was about Mw 46,800 and it can be reduced to Mw
12,500 and 1,070 upon the enzymatic hydrolysis by flavourzyme and thermoase, respectively. A sol-
ubility of calcium chloride-treated samples shows about 60% while calcium chloride/enzyme-treated
samples are perfectly soluble (100% solubility). The total amino acid composition of calcium chloride
enzymatic hydrolysates are much higher than that of calcium chloride hydrolysate.

Key words : Gel filtration chromatography, Fibroin hydrolysate

=

==

M

A Bz thild ylrRajEe] 2153 718(Chen
et al, 1991) 2 A7} 7154 28 EOKChen et al.,
1993)2 9] ALg- shfl B3 AHsted F3b oA
A7l 2 Bl & Exjshe TN ol9] B3
o] & By AV EAA] ? AUth dE E
A A FBERlE HESIAA o 4 TlEEel vk
S st & off, A FEolA g B
o= AV e Flo] U B Av)e] AgRe
2 FAFHIL 52 AREEHAFITHLU e al, 1994).
et BARHE Aggo sy ol 7 By
A 8% BAls SA Aslsitiebe e e
A wFe) 4 oA st Pele A= E
T7} HA —LtT:L }‘Ek 37]4 ’FJ%]TF—H—%‘ A]“g‘
SIS 79 do] eH3] AAE uwzkA] W ES

A ghelof ot AIZPE EA, 27kl Bt A

M

287
[<1an]
4%

=
e

%D&

211

o 1~281822 1 AMge] TAL Tk A 4o

A 3 AR EARF 2] olsle] RA RS B

o=

T WU e A% TR gEden
E 47} Slo] vlggolgty & 4 gl giv). i
of &g £ U9 vhiAs vl olg] Ealilol
T S ARME A, A4A BEREF =719 9%
“HMembrane) ¥ FE&} -2 E8)2] Ha) Wby o]
9)9] E}_ Eata ‘331 a0 7 E 4 9o} o)A
e F& IRV AEL] AL JRE AHE
= ] 'Sﬁtﬂ' ARRro . 289 Fvt 0171 i
ojty, A FEERIY HY, "F opw|xake EEF
18%2] op)izite] AR SHAEHS e Hdawid
Aoz, #HZe AT AINGriffitbs er al., 1995,
Yeo et al., 1999)E Hol 87154 F53] 7=
Ao za ggo] 71ed Floz Mzt A)

A HHEAE FRRESIAIFIAAL & 73S, AHHC)
92 FAH(CaClyS Wol ARl ot s o



212 oFEL - olF - o] 8--

AR AREERE AF 7S] ol A FEE o|RA
At Chen et al., 1991). T4E AES! CaClE3)
Ao} A= LAl EAlslE Cat B CIre AA
A HoE, HEH o7 dojxs o] £E40)
ohighs & w&o)] B 3l4ol8 FHE A I
HER] oot At 7Y Ae difEe]l 39
€ go e A vhize] RelE ol gle, 12
e dojxl B2 s Ayalabt HojA 3,
100% -84 Hdo] dojdivks e 5HeE &
a4 Uk ey UE HEAY A, 4AEEE W
28} T A F7F UFE F dojupr K& 7
A HE-L 7iuE & glvks ARSI E 2
271 2k gishd A Exjggle] ofnlite] 7]
AL Y 4 vke Bm 722 ofulsld], of
nle FH w@9e] Oligo-peptide¥ =7 F& 7154
of A7} lthe AL efulgitt. o|Re AF oY
kAol B3 (E%E, 19979t AR|FHeE ARz A
zheloixn | Bxlaka §8 7154 2 okae wHY
Z2g Us|ed a3 SXME 8-S F ) Qdth

wEhA] B oM 4 szt obd S
B2l 83Ee] <+ £8& Gel Filtration Chro-
matography(GFCYZ o8-8 Zzfe} obge] 2 89
& gl B 48 AEe we] a3t Fol
o] Lol izl g

e R Uy

1LAEHE

HoAgo] ARE-E A A 7N Bombyx
moriys A Aoz AgElY A& FAIAE
AdEsld ALgstgch MElAg AAS] $3 ™
2 R Yl dolols vdrE AAT &, 2
12 Hgsl A7z 22 898] 50 ;1A 5 wi%
o] m=A A% 2 3 wi%2] Na,CO, &5 £Qol
o] 90rCollA 4087 23] AYFE ¥, FRTE 3
AL 7re AYg wkdsle] s8] Atk
A T AR AxAA JEE gBuEg] dNAe

AUt

o

4 rE o

2. 54Y 851

ZFAY 71eRs] U0 ZE CaCl,-EtOHY] E518
Ag Az &, A3 hilE S S A[ZATHAjisawa,
1998). = wHizel thilz 35 o8 7|FEo T A
#(CaCl,, ¥V T2®D), 15, Mw=110.99)-H,0-

Ethanol?] & slam|7} 1 @ 8 : ot SI=F 243}
o] 90°CollA SAIZE WEEAIA A THrER A
AL} o] SHE AZ W RAXF g8 o]EF
58 7o) o3t F qto g S|MAA A= FE

3. GFCOl| 2|8t &= 22|

A ofx} =)o) A-e A4 10 cm, 2] 1 m¢]
GradiFrac system(Pharmacia Biotech, Sephadex G-
25 media, HiLoad P-50 Pump and UV-1 Monitor,
Sweden)2 AME-sl FAAR A3 FHHEHEQIY &
222 sk flow rates 25 md, fraction 30
mé, chart speed= 5 mm/min®] 7102 7 =R
o1& 4 F-2lstth(Sample 1).

4. 2788 % sl

HollA == Beldh Sample 1 -89 oi sl
1% ©id 7hE8] @4, Flavourzyme(NOVA,
USA) 2 Thermoase(Daiwa Kasei, Japan)yE 55°Ce]l
A SAIZE 7RSS AskTE 2 $ 100°ColA 5
~ 108 A& sl 49 S A UL &
A Thepsa)] g8 AAcHFlavourzyme* 2] : Sam-
ple 2, Thermoasex]2] : Sample 3). 8ol 4L
TANZERE Ao B 7F 1 g€ 25°ColA 1A
7+ Fot g8 A F ARES AL FA ozt
vl 2x SA43c

5. 8Xt2 =3 9l /2| ool it B

FApge] 238 Gel Permeation Chromatography
(GPOyHoll 93 Ao EA2 33k 02N
NaNO,2 ¢80 231, 05% Wl $¥58 =
A3l g Age] A EE refractive index(RI),
light scattering(LS), diffractive pressure(DP) % ultra
violot(UV)2] #oZHE doj Aiee] E37t A%
o2 FatEe]R = GPC system (Viscoteck, USA)
A8 AME-SIA T EEAES polyethyleneoxide
(PEO, Mw=110,00008 A8l #@d oF 4 7]
719] NS dhetsideh. e Zh fEjohr|At
B 7t Alge oz HE 4R HITA
CHI Model 18PR-3, 15,000 rpm, 4°C, 30%)& %
e AAS b, 742 F TAMpH 22y A7t
sle] ApEolm gt A1 A X(SHIMADZU Model
LC-5AYE AHESIIT ok Blag flst A 4
Hegole] A opm|ical 4L AU AFE AMESE



Calcium chloride HEZ9) £8}22} Gel Filtration Chromatography o} oJ8t e8] 2 4 71583 &3 213

o] 6N-HCIZ 212 ArefollA] 48x|7F 7kpriaf 3l
=]

42 snt.
da o o

1. GFCOf| 98t 74 m{= 29| ChFl o] == E2|

Fig.19ll GradiFrac FX & ol&3 A dr=2 &
A 7R E9) protein B el ¥l 2¥ES A
AlEF T} Fig.l-(A)= small column(Sephadex G-
25, XK-26x40A S ARESE Z9-9] He] 28-S Y
ERHS 9l3L Figl-Brs & A7ollM AMEE Gra-
diFrac system®] ¥2| 1¥& YR Ut & (A)
o] A7t AE4d 4559 dielgEln A (B)el
A= B} Aislel] sk AAe) i @
F Y& Aole} Fig.i(A¥l 2] small columnS
AMESE B3 o 7kx] e 218 77 AT A
oliz, o] XL 7IFEoE & scale-upell

(B)

Elution volume (mé)
Fig.1. Gel filtration chromatography potterns of fibroin
hydrolysates treated with CaCl, at different GFC col-
umn. [A).XK-26x40 colurmn, (B), Gradifrac system col-
umn.
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Table 1. Weight molecular weight (Mw] distribution
and solubilify of calcium chioride and calcium chio-
ride enzyme hyarolysis samples

Sample Mw Solubility(%)
1 (CaCl,) 46,800 60
2 (CaCl,-flavourzyme) 12,500 100
3 (CaCl,-thermoase) 1,070 100
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Table 2. Ffree amino acid compositions in the calcium
chloride, calcium chloride-enzyme hydrolysed fibroin
solution and the amino acid composition of fibroin

Composition(mol%)

Amino acid CaCl, CaCl,* CaCl,** Fibroin
Glycine 13.1 25.5 28.9 429
Alanine 13.6 20.6 23.7 304
Serine 43 109 11.0 12.2
Tyrosine 32 4.0 4.1 4.8
Valine 1.1 14 1.2 2.5
Aspartic acid 0.5 0.7 0.5 1.9
Glutamic acid 0.8 I.1 1.3 1.4
Threonine 0.6 1.0 0.5 0.9
Total 37.2 65.5 71.2 97.0

* CaCl,-flavourzyme
** CaCl,-thermoase
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