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Summary

This study is to invesigate the content of crude protein incruded in the sericin of cocoon shell and
pupa by treatment of buffer solution {pH 1 to pH 13) 20 ml per 1 gram for 30 and 60 minutes at 30°C,
60°C and 100+2°C, respectivelv. The results obtained are summarized as follows.

1. The quantity of total crude protein obtained from cocoon shell and pupa by treatment during 20
minutes at 30°C was dissolved as the largest quantity of 11.874 mg/g at pH 1 and 15.93mg/g at pH 13, but
dissolved the smallest quantity 1.75g,/g at pH 5 as known. and the quantity of crude protein treated for 60
minutes is 13.437mg/g at pH 1 and 22.50mg/g at pH 13. Also, the smallest quantity is 2. 813mg/g at pH
5 as known. .

2. By the treatment during 30 minutes at 60°C, the dissolved largest quantity was 13.12mg/g at pH
and 21.875 mg/g at pH 13, but the smzllest quantity is 2.376mg/g at pH 5 as knowr.

After treatment for 60 minutes at 60°C, the dissolved largest quantity was 17.500 mg,/g at pH 1 and
31.56mg/g at pH 13, but the smallest quantity is 3.849 mg/g at pH 5.

3. The dissolved crude protein from the cocoon shell and pupa by treatment for 30 minutes at 100
2°C was the largest quantity of 147.0C0 mg/g at pH 1 and 398.125mg/g at pH 13, but the smallest
quantity is 75.00mg/g at pH 5 as known.

After treatment for 60 minutes at 100=2°C, the largest quantity was 253.76 mg/g at pH 1 and 460. 625
mg/g at pH 13, but the smallest quantity is 159.375mg/g at pH 5 as known.

4. The dissolved crude protein from the cocoon shell and pupa was not different in quantity by treat-
ment at 30°C or 60°C. But dissclved crude protein was large quantity from cocoon shell more than pupa,

as known.
5. The treatment of cocoon shell and pupa during 60 minutes at 100420°C was increased to the disso-

lved largrest quantity of crude protein of 19.20% at pH 1 and 22.18% at pH 13 from the cocoon shell
and 6.12% at pH, an d 23.87% at pH 13 from the pupa.
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But dissolved crude protein was increased to the larger quantity from pupa more than cocoon shell.
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(1) pHRP buffer solution (table 1)
(2) pHEIE : E@l A pH-meter (HM-7A)S {FH3%1 .

(3) AKlER:
Table I. Prepared of Buffer Solution
pH Name of bufer sol ; Composition of buffer soluth"!
pH 1 Hydrochloric acid potassium 0.2M KCI Sol. 50mle] 0.2M HCI sol. 97m!"
chloride buffer. A 39 o
sH 3 | Citrate buffer © 0.1M Citric acid sol. 46.5mlel 0.1M Sod. "
] ;‘ﬁ:'_ ZHFTE 24399
oH 5 Citrate buffer 0. 1M Citric acid sol. 20.5mle] Sod. citratr
85z 24994
pH 7 Citrate phosphate buffer. 0. 1M Citrc acid sol 6.5mle] 0.2M Sod. phe'!
e L L ETS
pH 9 Boric acid borax buffer 0.2M boric acid sol. 50mle] 0.05M borax '
 3R4z 249
t
pH 11 Carbonate bicarbonate buffer.  0.2M Carbonate sol. 27.5mlol 0.2M bicarh«
4z 3R4z zadd.
pH 13 Carbonate bicarbonate buffer. 0 2M Carbonate sol. 45. Omlo} 0.2M bicarir
| ¥2 FF5E 2439

ol A & UIBAStY WES MBS ST 32 &% g8 BRI BEL 1084
Wod 2 IRBEEGG Y. A pHElZ &% buffer solutiong /HHIS bottlee] 20mlA
Yo 30°CE, 60°CIE, 100x2°CER Ef RiBE &4 B RS Eo BN

% RES A ol HEA HHFL EAKEE micro-kjeldahl methodel] k3t E&et4

3. EAE ETBHFE25" (micre-kjeldahl methed)

%AEBEMZ HES micro kieldahl flask(20mDe] 1ml& Eslz 7o 0.5% CuSO.
oml K,S0; 500mg$¢ stz A EAAA HE oA 5~6KR coloriless® =) 742 digestion ~
apparatusfell A} FF2 wh/l digestionA 7] M HHEEE HI e E #E 2% borir
cresol green 3 drops’t £9 $1& beakere] 5~104f] Ht-&che 0.02N H,S0:2 EEs}ol
BHEES HESAS.

V. &8 % 8§

mikel F#hels & fibroin® 1889 amino acidZ Hejgonl o]%F FolA . glycine,
tyrosineZ A amino acidFel 90% < ARz P+ HPEESTFHoIL. =3} fibroin’

sericin® aspartic acid, glutamic acid, serine, threonine, glycine, alanineS 9 amino acid7}

Az Y i HEER Ed Hetd TLES Y] A F 44 b m®mdch, e K
amino acide Mol w2t acidic amino acid, basic amino acid, neutral amino acid2 [E4°

WEA —fEolch. wetA alkalif: FHFAANE Bitez (FRSA ==, Wiz BESY -

o2 REEFE Zlo] amino acide] €ut8 4A 9 shiels Ax ov] A 4R Ao}, .
BEESFRAA B ERE2 A& HdE ofFd [HEeREE fEHER G olzle] £

2L
o
o

Lo

point)e} vk, fibroin®] isoelectric point pH2.1~5.20] 32, sericin®] isoelectric poin

Aol olv] wrazlch. whetA o] HEANC & 2t EEMELFANA £ fibroino] v} sericin Eft

g AR ofn] & daza. el FmIursh ol LT HENE BEHEIELS ¥
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Kol EEEeA Hew olwel 73 FEE MET BE sericinFEE ol %A FE&skol wheb Eafrx
o] ZetAA Het. oF sericine] HF Tol FHELARY HiKEEEAAE = fe A A4 4y
GEel BeRdh Wz AA BEL A& B UE 2o 4A o) EFYz, 94 RE: 24 2
sS4 @ WA 8Eke) i =& MEE B sericin® B BAC 2dig SdE @Eo] ohduz
Zod FAZ AT A 2F BEETSHY A$ RETRAAN 2~3%, £8ITRN~ 2~3%9] sericine
BRAA EMES BESE ol SuFeld. TH B A S0 A !ﬁ}‘s—— auﬁéﬂIﬁ‘d TS Eel
of KoaEel 12%8ER wiEd WA HKd REHs = Fd fffd = Bol A A A
Zto] AojAz BED EEHol EotTe] g PolxE PAL el g

Table I1-(1) The quantity of dissolved crude protein from cocoon shell and pupa by

treatment for 30 and 60 minutes at 30°C in the buffer solunons

\\>:\Temperature 30°C
~ Txme 30 Min 60 Min
\ ~ ItEml .
{ J ls) T o/
Buffer solution \Sample ‘ .\, ‘ C.P. I % T.N C.P. . 7
Hydrochloric acid | C.S. . 0.950 | 5.937 | 0.59 1.200 7,500 | 0.75
potassimm chloride | 0.950 5.937 | 0.5 | 090 | 5937 ! 0.59
buffer sol. (pH 1) |— - — :
T 1.900 | 11.874 ) — 2,150 13. 136 ~
Citrate buffer sol. | CS- 1 0.900 5.625 | 0.56 | 0950 |  5.937 0.59
(pH 3) P 0.840 ©  5.250 j 0.52 ’ 0.900 ; 5.625 | 0.56
T | L70 | 10.875 — 1,850 11,562 —
Citrate baffer sol. | &S 0.200 1.250 0.12 | 0.360 2.250 | 0.22
(pH5) P | 008 |  0.500 0.05 0.090 = 0.362 0.05
T ‘ 0. 280 1.750 — 0.450 |  2.813 —
— — : U R
Citrate phosphate c.s.‘ 0.900 5.625 0.56 1.200 [ 7.500 ( 0.75
buffer sol. (®H7) | P | 0080 | 0.500 0.05 0.090  0.562 ] 0.05
T, 090 | 612 ~ Lego | soez -
. i ~ [ [ .
Boric acid borax Cs. 1000 | 6250 | 0.62 ] 1200 | 7500 } 0.75
buffer sol. (pH 9) | P | 0150 |  0.937 | 0. 09 0. 200 1.250 | 0.22
T | L150 7.187 — 1, 400 8, 750 —
Carbonate- bicorbonatel C- . 1,200 7.500 0.75 } L4 870 0
buffer sol. (pH 11) \i 0500 | 3125 0.31 | 0.600 3.750 i 0.37
| 1.700 ‘ 10. 625 — f 2. 000 12.500 -
Carbonate bicarbonate; CS. | 1.600 | 10.000 1.00 l 2500 15.625 1.56
: |
buffer sol. (GH 13) { » | 0950 | 59 | 050 | 1100 5875 | 068
T 2550  15.937 ~ | 3600 22300 | -
* T.N. : Total nitrogen. P : Pupa
C.P. : Crude protin T : Total
C.S. : Cocoon shell Unit : mg/20ml-1g.
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1% R (EM Y MRS 2E proteine] 50%, fat 25~30%, °l¥tel wax, chitin®, color matter, ash,
22 HREe AR FdaA Adeltt. Ak o2 e TRE MWt 5~6%o WBAYE BFd
"%. vt AP e @WRE sericine] vt i BEHEY AR E Fd TAdoE wnHARS dsd
%% buffer solutiong WEZ & RREE XTI AE HESY SNz FESE ERES fiEsd o
< table (II~(1),(2), (3)) 3 7L &S I+
buffer solutione Z <3 Qleutst Zo| 558 553 alkaliff & 4o ¥& zolz, Wiz 7B alkalish o
553 alkaliel] 383t EEEES 4 o] o buffer solutiono] ™, common ion9 effecto] wat HA ko] &
L3 A & F#Kel Z buffer solutiono’ ot o] & 7-& buffer solution®& pHFIE #%E 20mle] 129 EE 43

Table II—(2) The quantity of dissolved crude protein from cocoon shell and pupa by

treatment for 30 and 60 minutes at 60°C in the buffer solutions.

"I‘gﬂperature; 60°C

—
\\\Mi 30 Min 60 Min

Item : .
Buffer solution Sampx T.N. C.P. % N ‘ C.P. , %

| i | : L
Hydrochloric acid EC'S" 1200 | 7.500 0.75 ‘ 1800 | 11230 1.12
potassium chloride | p } 0. 900 0.625 0.56 1. 000 6. 250 0.62
buffer sol (pH 1) 1 ' | \ :

- T 2,100 13.125 — 2,80 | 17500 | —
Citrate buffer sol. c.s.] 1000 6.250 ] 0. 62 l__»l.3oo | 812 | o8l
(pH 3.) p [ 0.850 |  5.312 ‘ 0.53 0.950 } 5.937 ] 0.59

T | 180 | 11562 | — | 220 | 1062 ~
Citrate baffer sol. | &S | 0.300 ] 1.875 | 0.18 l 0.450 | 2012 X
(pH 5.) P 0.0 | 0.500 ) 0.05 ] 0. 150 ] 0.937 0. 09
T 0.3 | 2375 | — | o600 ]_ 3.849 | —
1 | .
Citrate phosphate | 'S | 1000 | 6250 | oez | 1300 | sz | 0.81
buffer sol. (pH 7) P 0. 990 0.562 ' 0.05 ) 0.100 | 0.625 0.06
T | 1090 0.812 — 1.400 | 8.750 | —
Boric acid bora buffer] C5- i 1,250 ! 7.632 0.76 1.500 } 9.375 l 0.93
sol. (pH 9.) Pl 0180 1.125 | 0.11 i 0.25 | 1362 | 0.15
T | 1430 8.7 — 175 | 10.937 —
Carbonate bicarbonatel C-S- | 1:250 | 7.812 l 0.78 ] 1500 | 9.375 | 0.93
buffer sol. (pH 11.)| P [ 0. 950 5. 937 0.59 0.950 |  5.97 | 0.59
T { 2. 200 13. 749 { - 2. 450 [ 15.312 | -
- ! =
Carbonate bicarbonatel €S- 1.250 | 15.625 1.56 3.500 | 21875 | 2.18
buffer sol. (pH 13) | P 1.000 6.25 0.62 1550 | 9687 - 0.9
T | 350 | 21875 — I 5050 ] 31. 562 —
* T.N. : Total nitrogen. P : Pupa
C.P. : Crude protein T : Total
C.S. : Cocoon shell Unit : mg/20ml-1g.
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Be Yy —ERNEENS RESSe & AREN BMEE BAEY BB ¥ A3 92 Fig (1)@
3 A e 2z, BWE sericind} BBREHERY FEJ BEES HELE Fig. 110G A4 e g
& Yz gt

Fig 1—(1)& BERES 30°Cz ¢z, EEBMS 30407 60572 39S A4S, BE sericing} HEE
BEY Rz R Aol KERRMC 3059 A%, BRI kel pH 1,414 11.874mg/gol o=, pH
13e1 A& 15.937mg/ge & 713 B 8ol FHE o, pH5lAE 1.750mg/go 2 E Hol #R=A ¢
+& ¢ A 22 ZEEREC 6045 A +E HKS pHAL 1614 13.437mg/gol &, pH 13¢1 4 & 22.500
mg/ge g JbA Bwtevt §iE A< Zol pH5A 2.813mg/ge & B/ hECIA LSS 2948 F g

Table III-(3). The quantity of dissolved crude protein from cocoon shell and pupa
by treatment for 30 and 60 minute at 10012°C in the buffer solutions.

;\\ ~ Temperature 10042°C

\\\ Tme 30 Min. ‘ 60 Min
\\ -—

.\ \ i 7 I A (274
Buffer solution ™ Sampl\e T:\ cp. % T.N. C.P 7°

| C.s. 22.400 - 140.000 14.00 1 30.800  192.500 19.20

Hydrochloric acid

potassium chloride | P 1.120 -~ 7.000 0.70 | 9.500 61. 250 6.12
buffer sol. (pH 1)

‘ T 23.520  147.000 — | 40.600  253.7% -
i ; - ! - - ) 0 ——
Citrate buffer sol. | CS- | 18.500 | 115.625 11.56 20.600 | 128730 12.87
(pH 3) P 1.000 ] 6.250 | 0. 62 1 9. 500 59.275 5.92
T 19.500 = 121.875 — 30.100  188.025 | —
0 e o | 30 |
Citrate buffer sol. | &S | 10300 65,625 6.56 15.000 | 93730 | 9.37
(pH 5) P | 1500 9.375 0.93 10.500 65625 6.56
T | 1200 75000 — | emso0 1303 | —
} fod 9-
Gurate phosphate | CS | 18300 115.625 | 1156 | 21000 | i3m0 112
!
buffer . GH7) | P | 1300 ' 8125 | o8 10,000 62300 | 6.25
T | 19800 123750 | — | sLo00 | 19370 | ~
_ A | L
Borie acid-borax cs. | 20200 | 126250 l 12.62 | 23800 L4870 | 1487
buffer sol. (pH 8) | P | 25300  138.375 |  15.83 25.800  161.250 16.12
T I 45.700  284.625 ] — 49.600 310000 | _
y son 17e qox | - ot omn
Carbonate bicarbonate OS5 25300 178,629 | 1786 | 2200 20130 2012
buffer sol. (pH 11) | P | 30,600 | 191.250 19.12 | 35.700 | 223125 | 22.31
} T | 59100  369.875 | ~ | eroo0 | aaram —
: i - | oot e o
Carbonate bicarhonate ©-5 | 30 ooo_j_ 190. 625 19.06 | Bowo s ozas
buffer sol. (pH 13) | p | 33200 | 207500 20.75 | 38200 23870 | 2387
| | . _
T | eavo0 | s9s1z5 | — | 73700 460.625 —
* T.N. : Total nitrogen. P : Pupa —
C.P. : Crude protein T : Total
C.S. : Cocoon shell Unit : mg/20ml-1g.
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Fig. I—(1). The stick figure of dissolved total crude protein from the cocoon shell and pupa
by treatment for 30 and 60 minutes at 30°C in the buffer solutions.

Fig. 1—(2). The stick figure of dissolved total crude protein from the cocoon shell and pupa
by treatment for 30 and 60 minutes at 60°C in the buffer solutions.

Fig. I—(8). The stick figure of dissolved total crude protein from the cocoon shell and pupa
by treatment for 30 and 60 minutes at 100£2°C in the buffer solutions.
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Fig. II—(1). The curve of dissolved crude protein from the cocoon shell and pupa by treatment
during 30 and 60 minutes at 30°C in the buffer solutions.

Fig. II—(2). The curve of dissolved crude protein from the cocoon shell and pupa by treatment
during 30 and 60 minutes at 60°C in the buffer solutiomns.

Fig. II—(3). The curve of dissolved crude protein from the cocoon shell and pupa by treatment
during 30 and 60 minutes at 100+2°C in the buffer solutions.
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Aubd o g wol HMES Hitel BEkol AW, B alkalifkfilo 2 BT ety BRHES BB 2%
A s £ wbdel Wikol kel el e BEEC JASE IFAAG. 2z 0450 BEAS
6040 BEAANE H2 & 8 dE 4 & It d52eE Fig. [~@dAx gald 0= Fig |
—(DeltA g 2 Aoz FHI L Lridd. B ZHEE 60°CaA 305 KBS B AL, pH 164
13.125mg/g, pH 13. 01 A & 21.87omg/g2 2 714 B &S veflev 9z pH5AAE 2.375mg/go 2
A% A Liol BEsd, EERMC 6059 A%, 30FEAAN v o Bfves #insle] pH 144
17.500mg/g, pH 1314 31.562mg/go = 743 ®x, pH 5¢]A4 & 3.849mg/go 2 BAES JYehz 9
=8 BEEESL 100+£2°Col 2 3050 B Bl A & pH 1014 147.00mg/g, pH 131 4 & 398. 125mg/g
oz by Begol glevt, pH 3l A 75.00mg/go & 9A 13 A 2Ee] BEE S d5-dd 2z BE
TRl 60439l A%, pH 104 233.7Smg/g, pH 13¢] A 460.625mg/go 2 7tE BBl dov pH 514
159.375mg/ge 2 7b Agled AU T 7 . 2z Bl Bl 2ee R alkalidlq o
ofol HEME S 29 BB sericino]} HEESES KB Bk By alkalitie]l Bad: Ag @
et
a2ohg Fig. T. ((1D,(2), 3} & FEBREFIZ EF sericin®} WBEAEY £HES EFSTd v d o
ol .

Fig. 1—(DAA xnEehs}l o) ER sericino] Y}t 1tk EHE BEHES pH. 1344 72 B2, dfe2
pH 1e14 ez, MBdAige ERAA HHE] 3¢ ¢ + U

o2 Fig. [—(2e4= FRE] G A& ¥ Fig. 1A 22 AFoz #td s
o vk

Fig. I~(3)el A& 77 pH 1314 E@m&ES vebl 2, B sericiny o BBEAES &7 2Ws 8
mEe g gon, REEER MEHY HHEY & 2RE vdehllz 98¢ BEE £ A4

AAA oz 3ol EEEE 30°C, 60°CEM A T RERRC Ao wet REESY BREC] EiNstx
i sRalkalitk & WAEWA A 2T BENE vElles KR SEE FHERY Boe BdAE BEH
o] &¢ & & A+

BRF sericing A ¢, 30°CEEEV 60°CEBER & HRE Aot sleov 10012°C, 305 REBEAAN &
pH 1ol 14%7} %B@BE 42, 605 REBENAE 19.2%0°] A4, pH 134 & 305EES EdA 19.6%,
607 IR Eol A 22.1%2 Be&ol B AU

T BEREAE BHEY SldAE pH 1A 307BREEAA 0.70%, 607 EREAA 6.12%2 fHiEe] 3
21}, pH IBEAAN & F43 #Einstd 305REE A 20.75%, 607BEEAA 23.87%% EABBHRES
#Ehol 2A vElvz gld. BEREK BAHES BHES 85 i A E @ #Bikol BET chitin
Hz oy W Eol ¥ BEAAE £ BE/ Rl @Est 2o 47 B, #8EA g+ KR
Bz PzEe], A2 @BEASYS ¥ dild, A, B8 e, FAEFY gRUL 232, BEEY &
Hol sericin® o &d] XHFEIA%= £ ¢ Ao zv BRY BESL =3, ?‘ﬁ | BEol AW i alkalid]
ATl A BgEC] I@bnﬂ% 2L ZHEY BEL 39 Hosbe R x £ S Ao

PlEz e fFRE £01934) @t HEC (M)W =& FKE(1954) ®o] %:2%“‘0;‘— gRds —KE T Kamd
A=

A & dr

V. & Bl

#IE sericin?} IRBEESHY S8BT %£Us7] 1589 K8 buffer solutiond 532, @E WS HHt
AA RBEFZ 1gF 20mls] oo EBERES 30°Col Al 30434 604, 60°CElA 3043 604, 100+
2°CE A 304+ 6049 AEEFZ EEITS HMY BAES TEAHT &F o433 22 e 2
o .

1. BEEES 30°CE3tz, 07EES BdAL 8 HESH BfEe pH 1914 11.875mg/gel gz, pH
13014 15.93mg/ge 2 7}% Bz, pH5 A& 1.75mg/ge & 713 A& 4ol HHE L ¢ + Adt

thS 604 S EdAE pH1o14 13.437mg/g, pH 13¢] Al 22.500mg/g2E 7k ®gk=z, pH 544
2.813mg/go 2 7}7x A9}
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2. REEES 60°C23tx, 305 BEY EAE pH 114 13.125mg/g, pH 13414 & 21.875mg/go. =
A4 &tx, pH5 A = 2.37omg/ge 2 714 A 248 ERHEC AL ¢ 5 44

= 604F] EEF Ed At pH 1A 17.500mg/g, pH 1314 31.562mg/go 2 BEES Yebfloy, pH5
ol A& 3.849mg/go 2 tH A &% EAHC HREE dFUNt

3. REBEZF 100£2°Co] =, 307 MEET B A pH 1A 147.00mg/g, pH 13414 398.125mg/go =z
7t #& Eol o, pHSelA 75.00mg/ge2 713 A &%o] BEIL ¢ F Adsleh

a2l 3 6043 IRES Eol A= pH 1614 253.76mg/g, pH 13¢] A 460.625mg/go 2 713 #& Bolgoy
pH 5e] 4 & 159.375mg/ge 2 7% AL%e BHEC #ME S ¢ F 9

4. FEEEEF 30°CE S 60°CEA A+ @ sericino] } HBHFHES HMEEY £ ol A3 T 4 g7
S HE sericinEAES] BEEEC BBREAEY Y 4 YL BET ¢+ ddt

5. REEESL 100+12°CE A& #®E sericinol W}, fEHES BmMEC 22X ®Bn=d =, 6042 ER
Eol A #E sericin® 7%, pH1o]4 19.20%, pH 13014 22.18%=2 7} X3, $HEYA$ pH 14
6.12%, pH 1314 23.87%2 A% HEREE vl os JEE sericindl 2ot @S] BAES B2 pH1
st pH 1360 4 &3] MY ¢ & & |
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