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FRTH TR 3 SR AT O LIS I TIRINL Fr ey, v RFF L (R

WO, 7 tr ey (BEED, TA¥ = (¢ 7Y i), = ) v (LS, ¥ 4 o (RS
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_[‘A'flmlj’]ﬁi 2 B (g & eniEeg Vj:i? I R R A R o 5 :{AV) ,ﬂ]TU\-ﬁLEJL@/TL@ s B
RN E, ISICH A7) =~ o, SRUAEICS . BB S~ kL
WHORR (13.6%) & &z & Rl D o PR EINR IR ORI L BRI L3 b,
Ut E I B BRI % 0.295 NaOH 1o CHEH LSRR % LIC B L7222 b 0% D o

ARSI RO i D Ui CRIISS 90,75, IIAE 63,295, el 19,995,
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Moy 8.895) RUWBIC TS L= A FAdick b= 7 2 7R, WERIC TR AL T
LAFFEy, FAX=y, VSy, FT 2y, TFE2y, ~4EFxPrFr, alrvi, jic
Fugy, vAFr, FYTFTT L ESEPEE D, .

S ITHEEIMIC I U C i M BRICY i MeERimon KB 2D, 75 =v, 7T =v, &
HEFLFv, FPrFv, ERAFFy, Tr¥Fay, 2)v, ¥4, VF EaEEL.
®10 ALk 1y Afgic. 1 2RofBEmoisigim & b REBOEE E3 7 b o HAEHIm
OFICHRTIE REEO &R 2 % oML ic OO RSB £ Iy 2 Lok b4y

O D o

TR B TR FE " ORI %ﬂ#ﬁlimﬁ%(ﬂh%i bersFEy, aly, 7SRV
Yy, BTNV, The=T Sl b,

Sesdeon 3 MERIIMZE 1 O (LEREARE A RO SR £ B A & LR EEMERE & e i L
THIR DSOS T 3 7 BRME B FI LA ORHUCEIRE Le b o

I RERELEOER

. ok oo k8l

RERHEN X D AT R IR D LSLAR R i AL T TSI B B D g R LA B kiR
b B O S U Tl LR WK~ T LE 7 o B, HEVES R o HIRAE (Pl
) & X < R LaREVE R e LORALE ¥~ T~ ttaBH?f‘j/k%“:}Juf\J: (BT B, A%
L'CMHHYM"‘*? AR B B B 3 R BT 2h A b F b oo P B K. I* IR, o4 kT
T L“"[W)/k Y R SIS b O BN KRR S FichR T 2 B SKITHB Y - 2 — TR %
HE M LA B OB L RS THO B OKE ¥4 F T TRE T 4 ofn EE R
Ve R B R A OIE R E S D 2R WML TERL Ty Y s 2y b IR

(%J L T R R b, B LT SRR BEI B 282 D o

el B EY LR
Estoodnd LThiile- 5 5 BRI E O — R bBHUK Ik ORI Lo

¥ b & 03,789
K 4 : 6.229
‘L 2,179
iy 100 g

TR I v T A . 97.17¢g

»” A 2,83 ‘ |
& 8 BN\ 14,57 s
»«dwm'z (TP 14,34

» VN R ' 0.22
T aE = YRS 1.04
voa— 3 fEgeds 0.52

phosphotungsmc acid [Tk Dbl 2 pesls  3.84
phosphotungstic acid Tt bL Y 5258 0.44

AT BEESEE 0.49
S 1.32
B :/./m%gr:g%t : 0,27

SR g S 1.26



gt 3 HERNZR B B R M BRI 2R 1 T o AL SRRt bl e ik T 5%

T R 0.85
=72 ke 8.18
JET 3 U RiEse ' 1.27

AERE 100 & LT mmEsda Rl Lo L,

T3 FikEss 7.149
b - s U REE 5.08
v R TR 3.86
TE = oo fEges 9,06
Y o ERE ' 1,85
e AT F o EEHR 8.65
T3 RIEERE . 56.14
T 3 o ERNERRTE 8.72

T

1]

7 BROHL K
o HRERRIT X B ARG

RIHO K 2 SEMMA R B 800 g Gitne LT 281.83g) %&b 900c.c o con
HCL ¥~ Tt B4sE e L 6 ETIECH (Biuvet REOBNE 2 1CH 2 2C) LT
ARGIREATORGEE b [ R e i Nivhydrin ORI ¥ % THIRMK 2 LTl b .
3 FORHR B LM 75 < SR IR IED F I e LTk 5 %38 D TEIC KIS & i~ T 34 (B {3

DRFICHEE LANCHE 18 2 AR T I 3B 1 e Lok & R & % 38 1 T#H 30 L glycocoll
EmFAEAs WS LTHE LA & Lie s SEIBHNE Fo | Solc Bk 2R
R IER LEFIBIR & 7 LARACE I i~ C TS5 LIBSE2 B D kAR HCOL 3is ==
FAMCED TT 2 7Bk AT AL LHRIC X D THMEE s T U b, j'iﬁ?&?kﬂ:?{@(ﬁ’izj\z
TR UARBMEIR o (i L Ol Fon~iw 2 B o 90 LodBnic <3845 L con
HCL I~ Wordited SIRic i LT 6 Wil USRI FFIT RSy R %15 3 3 1o ik
MR CIRIRIRIED PP ICHRE LRSS R bR S = A 7 A QT L D TS WY R LT < /8
EAFNESEY o BIREONE D T BHEO L R AT ORI OB % 1 o
bo Hedii kKD Lo

MK FROEEER 40.6526 g

-7 2/ RRIME o 7.1716 g

M SERIUEORBDIROEHE 0.1281 g

HE—RE o Amino ester frop N 7.0435 g

 Amino ester ¢» Iither extract ¥{fifle- LEigoiidetsdiq 0.2503 Iy
s~ = 2 F kOB G ORI HOL n~B r il LE4 Hideesin 0,959

i HOL &~ £ b s Lidirho @i 98,3452 g

P SSERISE o i S s 0.1417 g
oy 28.2085 g R LD,

B Amino ester % Ether iTC extract LIRNIYE LY A0 dde it 0.0220g
4570 Amino ester % Lther iz -cigliwe2 3o ssdift 25.6225g
i Amino ester extract tioZEgif . . 2,3988g

P gkl o B s i . 0.0282¢g

PBM I T 1L Amino cster frgnBysit ‘ S 2,8706g
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glmE g BoE& W

WOBE
S0 empm  wmem R REE oy TEgREgTE 7 e
I Bk 465 = 65°C 39 °C 90 mm 14.8¢ 1.3086 g
I By a7 99 78 20 13.4 6.5346
III B 20 99 83 40 3.15 15.5368
Iv s 50 200 157 40 36.55 33.6339
B 30,054
2@ 4 B oZE W
B
S IRGER VG A BRI L TR BEATL TL R
I Pt 204 60°C - 89°C 28mm 9.1g 0.5433 ¢
II B 15 99 78 10 8.0 3.7009
hits B 20 90 83 3 3.0 2.5679
v i 40 200 165 3 63 2.9919
D 4.8

Wi L Cibre o 436 WAl L8 2 1 #0055 8 1 mk#c)le\'ca‘oﬁrﬁﬂ:ﬂ%“-&liﬁ L7
73 Vi B E B R TIKE VJ’{:EﬁUx(E{ﬁﬁ Lﬁ}bl #fic X b glycocoll, alanine J lencine
. k4 b o proline kim/k%kﬁﬂtwﬂﬁﬁﬂ*Zc}mf\ﬂzlil&th LTSl D R leucine. alanine

Ok R L 7z Lo b o 95 4 Td SRk B~k LAL#E L Ether #in~T
Tl}_.ﬁﬂ' L phenylalanin #4584 b o phenylalanin ¢> Ether ¥#k pj:mﬁl_il‘if']ﬁ T Tther
k?ﬁﬁﬁ L= IC con HC  fm~TEBEROTICHEE L"&“ﬁ'ﬂ?‘"‘ﬁ& LTkEfe Lo LA Do
Ethel yc@ﬁqi—% phenylalanin PO UTe B RO KB Ba&OH)a OB T I~Tik
W CHfE LMK 24T ORI BERE &~ CRFHIC BaCOH)s ¥k LIEAKIIFEIM~T
ARESEIEO ZHC TS LKA ¥ Mk LG/ £ 84 T proline g3k LEOKICH D LA i
Ik b aspartic acid & serine ¥4k LKIT EEREI &5 L T - glutamie acid ¥ WYEREE &
LTyl b o ZEmgg BalOH), T~ <aih Lk s ihz 77 O Biitic & b Fic '
Ba{OH), %k Bl L}im&m%‘r"u LT tyrosine m;*a Do B¢ LTS SUELID T 3 fir
O ek K DN Lo

467Kk 11 B 100g s
R : el
Glycocoll » - 0,4040 g 4 0.1462 g
Alanine : 10,4165 38,7962 -
TLeuciue 16,6341 . 6.0434
Agpartic aecid 7.2072 ' 2,6084
Glutamic acid 4.77068 : 11,7033
Serine ? , 4
Phenylalanine i 21,6218 : ‘ 7. 8367
- Oxy-proline 21974 0.6354.

* 1-Proline 1.7982 - 0,06521
LMLz B T 2 RO o :



TR SRR 1) BT RARTRIM AL 11 B oo AL BRI W47 10 BT 55

Glycocoll 33RO & LCoADERIC X b sza- b, .
N2z BFL CaH 0,N £ LT 18.6722

: IR , - 18.53%
Cug% iy (CoaHL0,N),CuH,0 & L . 97.68%
. R 27,869
Alanine $5R. Hk, SREMBOERIT L e b,
N2s A 0aH,0,N & LT . 15.73%
et 15.559%
Cuy E RN (CsHz0,MN),Cu & LT : 26,529
yIviced 26,5925
Leucine g3 REMMO R IC L b dszw b, ‘ S
Nog - =43 CgHyOuN & LT . -10.68%
: FaioTuig . 10,7025
Cugs Sl Cu(CeHpNOy), & LT R ©19.6425
yoR . . 19.589
Aspartic acid SS3ERIMMOERIT L Dt b, R
Nog O CLH,O4N L LT _ 10,5395
- o 10,409 -
Cugs I CuC4H;NO,+3H,0 & LT , 25,50
R o 25,8995
Glutamic acid S LTMOSERIT L b Jied b o | -
Cugs 358  CuCH,NO, & LT o . 80.47%
| g o 80,412
R & LT B b 0l S AR SR R TR D o o
95 ST C,H, ,0.NCl & o 19,8297
R 19,199
Ngs AL CsHy004NCL & LT . T7,63%
L7y - T.63%
Phenyl alanine WEEREEL |48k LIEEOERIC ke b, S ‘
Clog sl . CpH,,0,NHCL & Lt 17,599
ey . 17.58%
Oxy-proline $fli& L TDERIT L bIsEd b,
Cugs =R (OsH 0N, Cu & LT 19,649
i - 19,919
Proline $fitliL L CDsERIc k b oEe b, : '
Cugg M (CzHz0,N),Cu & LT - 21,799

oy : ‘ S 2163y

‘ b, Tyrosihe D 43 ik ‘ . |
RITRDOIN 3 BRI 60 g (idps LT 46.89g) % & b 25% H,80y 150 ce. g~k
FdHEIcH Lt (Bluret By 29X 2% T) 16 BRI L CKSMEFOZ EREL
T LIS & Tl LIS R Sk 2 & L Ba(OHDa . i~ CRE TICHER £ IR LA
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R OIK B SETE LT il L Tyrosine DR AR L% Vo JLokifd 2 Tyrosine
IR LILaa s WO ZE TS L ity L3k i L Tyvosine ¥ HiHi% L7z b o Mhodn 3K
[ LT Tyrosine ¥ 4fllie Ldkktkicd Tyrosine Ofiidibiill LAT B ICE D TIHHH
R reme % Tyrosine Ifpick b TR b i< LtiB%i 5 Tyrosine OHRIAK
D Lo
SN LA b 1.7382 g
etz & 015725 b0 0.2728
Fot ey ' 29,0110
MK EEE 100 S5 4,29
Tyrosine DFesEidfiMLERIEREROERIC L DY, '
A R CoH 04N & LT ‘ 7.749% N
B ‘ : 7,632 N

L #pErRisEaEoRmR
| A # % >

BRI S TR IR X D BRI B BROFERIN & 407 KIC TB OB
DY & F—OHIC THE LR D | BRI & SLORIC AdUHISRATS 3 B D 155 R Lo
FeORPKICHETE LI WEREIC T L 7 o BRI TRIR 46 R L D8 Ml e Kb L v -
T = iz AL T ORR TN UCicll LI sha 2 B 2SR ERic i Lab Nliio
K RGBT 4 7 & i X Dok &%k IROMIEHALD A & BRL T L K
T i~ LB B OREE £ 155 T EROKEMRET 5 . Join < RISk & it D
SET IR AT AN Lk U, JROBike s BRI E R I LIERL T Y s 2 vy bR
BT X D g EBhE T B sh & RO T B, A LTfi7e 2 BEEE A SRR
B LSSk £ 07 U o

’ : B — e b 8 f ALK
LgEodn & Lt B M ERIMEE B O — LSRR KD Lo
LAy 85.24%
KGr 14.76%5
A 1.55%
#4100 grjs :

2Eedn ' 15.17 g
IR I TR e 14,60

o Ripessh 0,57
T hE = eSS ‘ 0.8970
b o= 3 R 0.8984
Wy s AT BRIC D kB b2 o8k 4.3913
Bz v 7 ar LRI Tkl by 28 8.4183
oA o fEgeE 0.0505
TR = fEEREE : 1,9328
VIS e 0.2565

e AT F v ke ' © 21515



R AR RN 1B MM AT 13 2 o (B8 Mo i 3 T 57

') T2 RGeS Lot
- FET 3 s ERneseds ’ Tl
BFHKE 100 & LA LRI O Lo 9
. L e | 5.91%
Mo 9.68
SR = 3 0.33
o 12,74
V2o gk 1.69
T ' 14,18
=T MRARE R 47.93
JET 3 ERMEEE "

©) 7 =/ WMk

(4D TEEERIC X 2 2ok s i

RO & MEEIIME R 500 g (i LT 426.2 @) jc con HCI 1500 c.e. yim~iiifid
WALEICHT L Biuret [T % B9-X 2EH0 L CRINIKSHE 2 17T LB IMMIL Foo- T 357K
TUUTR D, oM R BEHIG 42D TR D FC I LTRSS B2 D KIS B i~
THCEMEIR o> FF ic BIRIAS T LI IR T 25 U e HOL 3 flifna Libok & B & T T
WL glycocoll ¥ =F =2y ~HEIROHI & LTHHIG LibA &2 3 b5 EIMEL & &
FIBSEHT 3= BEIC REHE % MORSEIR DR (038 LAKIT % i~ C TR L A8 2 e D ok
SRR ERR S =2 5 WL L D TT 2 Vi = AF ML LB X D SRR B0 b o 18
P B & DL H LARBEARIRO R I M LA 2 VST IR L3 i 98 7 2 AR i~ T
TR DI IR B L OO L M3 LRIk & T LAS/KIEES & n~ Tl i
Bew D BRI 240 CHAE LT, v LT e = 2 5 fl LATRL & M= % 5 Askic & b
M 2 7 Tk D AP LT T 2 eSS D o A EORK D KR TEEgDsE

Tt AT OB b OHIFREE X U LROB N 2872 b o .
SRS RIS R D 2522 57.1427g
BT 2 M= AT AOBME R OSE 2.0854
SE—F T 2 @ R L OB HIB ORI g 53,9878
W7 2 B A FAOBHE T OBE 13.2365
BT 2 7 e A7 L OEHBOME ol ~ 35.8315
it Ba(OH)o Fl~THHT 2 LIEMME LAY D954 2.2024

o5 1 [ Sz
B

g Al I e oW OmWMB AWM e g Ti/BExiar TI/m
W O3 R B B S PIEp O/ KR

I i 305 60°C 23°C 15mm ‘

I B 20 99 - 78 C 15 } 9g 4.9430g
I ot 20 © 99 78 5 2 1.3044
IV 25 180 82 3 10,3 8.0250

s 10.5
535 2 43 BIZET |

hSd
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, . L

L g & W B W W E ;s ,,j‘ T/ WmATe TR
AR L N O BB 0 . e B W

I B 4045 60°C 45°C 30mm 65.5g 16.7811g
11 B 30 99 72 30 - 31.5 9.9138
11T B 48 99 80 0 RIS ¢ 12.6042
v W 55 190 152 5 76.5° 56.6051,
Vides ' ’ 89.2 3.8542

¢ LTz 242G R EIMEBR oS L RO L VT s /RESH Do B
S LWL, A5 21 BT i TSR E W L7 7 ) BRI B SIS
1 3 1 CA AR I LTSS I kic X b Gllycocoll, Alanine % Leucine 43kt b o Pro-
line 13 R4 K38 H4NE DK I Mok PIRHC CIBEBN L oMb D o - I 4 TR R OK L
Lther m~THF =4z L Phenylalanine ester ¥ ther lcfBf74 L THEEL KEther #B
ACEEEOT Ic Fther 3254 LIRS LM~ TEMMLEOFICHKRE L Phenylalanine ¥
FEEREE & LTSk D o JRIAEE BalOH) g DI & I~ TR BN LI LIk 1 247
OBREER B ~TH e Ba(OH), % Fids LIl LAMIGfkic & b Aspartie acid, Serine
% glutamic acid #4Mkw b, Leucine & alanine X MiRSWIIMIEL LTkt bo DLk

O LTEZS T 3 2 BEOBRIZ RO Lo

e dk ‘ LElA

Glycocoll 3.7T146 g 0.871%
Alanine 10,7625 ‘ ' 2.525
I-Leucine 1.0028 0,235
Teo-Teucin ' 93,2171 5.447
Asgpartic acid 2.0100 ‘ ‘ 0,471
Hlutamic acid- 23,9920 5.629
Serine ~ trace trace
Phenylalanine 40,6381 : 9.534
Oxy-proline , 6,7933 1,593

Proline’ 0.0512 ' 0,012
SNk L7e BT 2 BROPEE : . ,
Glycocoll i, #FERIMMMOERIT L YkiEE D o

Ly 220 °C

N9 o O,H,0,N LT 18.67%
SR | " 18,519

Cu% R (CoH 0,N)Cu-H,0 & LT 27.68%

' EPE - .81
Alanine #hM. 4k, ML, SEpSRMORRC LY Ite s |
A 201, °C | |
Ngg R C3H70.N & LT . . 16.78%

: HERE : , . 15,239 -
Cugs M (CaH0,NY, 0 & LT o 26.52%

FER 26.49% .,

Leucine EhiR&sHio i £ TOREE Yo



) FRIDIMIT 1480 B BRI AR 120 BT o 1S 0 S I SE ke B T 59

- Rl 285 °C
Ngg RN CoHi30,N & LT 10.692¢
gl ' 10,609

iz b Methyl aleohol £ 1 b T lLencine 3% Isc-Tencine T8 b
I-Lenecine $IC L b Tisgw b,

SR

Cu% Cu{OH, NOR, LT 19,649
R 19.21%
Iso-Leucire SREROSERIT & 0 CiEwr b, _
Co% a1l Cu(CeH, ,NOY, & LT 19,6495
I | ‘ 18.97%
Aspartic aeid @336 REAMOSERIC X b TIsEE D o
s 241 “ ' ’
N C,H,0,N kL . 10,539
L | 10.8595
Cu% R (O, H,NO, & LT 32,669
BRI | 32,639
Glutamic acid i 223 RERMOERIC L b e b,
g 901 °C
Ngz - S C;HON & LT . 9.52%5
HiR - 954
Cuo w4l 80,469
Yooy ‘ 30,499

Phenylalanine RN E LTSk ISR REEREORRIC X Dilize Vo Mg Voshard's
Method (TH# .

193 A CeHi 0,N-HCL 2 Lt 17.59%
EIR ‘ 17.539
Nog RNl CoH,O,N.HCl x L 6,952
R 7.0295
Oxy-proline #ll L L-CoMMERE I w R LitEE b,
Neog B CyoH;g0N,0u & LT 8.652
EETR 8.45%
Cu% SR C1oH;s06N,Cu & 1T 19,649
oo 19.469
“Lproline $EE & LTIRRASEY SR L CHEE D o . .
Nzs BN C1oH;1604NsCu & LT 9.60%
Cug =R C10H1404NCu & LT - » 21.79%
BRI ' iy

(w) Tyrosine D5yHE

- PRI OFERIME I BRE 100 g (e LT 85.24 @) ¥R D 259 HoS50,4 300 ce. %
MR L 16 BR] (Biwret K E B 2i8) il LARUKIC THEEL <l



60 , i3 # & b+ ] ' CEsgs

WD, B RIUKIC THRAMEMET B, JHB RS0 T Ba(OH),  lm~EEIC
H,50, ¥Mrsknocaifidm Lt 1 SkBe v o zzicfriiiers Tyrosine &ygil LIk
B FMoriRes Uik L Tyrosine ¥ 43k D, 2v¢ LT Tyrosine Of#REFTIN LAY HiE
Mo T ke K LRI L (ke & D i Do kol LT#kes Tyrosine MK
O Lo

i E LT LAY D 00 ' ‘ 4,1230 g
Lethikic &k D Efted b0 : 0.7644 o
s 4.8874 g
Yz 100 s3ep ookt 5.79879
Tyrosine |:#kFo, (LB, SEANWOLRIC L Ve b,
Nos o ousigy . CeHupOsN 2 LT 7.74%
- EER | . .83%
Cu%s " EMIE CysHy0sN,Cu L LT 15.0095
Rl 15,0495

, () MEEImMEEEOFEML T 3 7 Bosrik

 MeERIm X b orEk L7e B BICEEE 50K ¥ 26% Whik 1508F T~ CEVSHBEOFHT

14 5 SR LAEIKIC THEWD TR LILIRIIT ] U & 2~ CHrR 2 1 3 Lokl & U838 L7e 212
SRR BN~ T 5% Icie 2RI LI Y v 7 2 5 v R I~ THiE i 7 < R ¥ 2L
B L, B HBOEES S Y v 7 AT VBOET Lk b TERRIE L DR
T o

) (®) txFF o5k

By v 72T O BN B E FLERIT B L KEAE-] Y A i~ T HEiT & D &
LK ESRIMANTHEE LSS v 72 5 v BRO R e 58 LOSALEIBRT %20 ILMERZR
T LTI 5 RO SR R L T8 Y W A R B S RS Y v A O BRI IBIRIC 450K
OB EINA~TE AFF v Rkl Lir, ¢ LTHE 2 LR L /kic e L TUUCHIE
K4 %30 LR Bk R ¥ Pl L oL  (REEO PRI LT/ AR & In Lk R 3 Masrhic
KRB LTE e AF S R LE kD T .

MY TAF= Do

W{ !:éfé’:ﬂ&ﬁé L D ORIBOIEEMALKEL BT TRER R I 3 IR RIS ¢ T Tl
Pl LoKSR 2 BiE LT (RS B 4T 07 2 BRRGERE & I~ 2 T b o IR /KB~
VY s & BHERER R RIRHC NS5 W R OB SN D o LT IKITIHL L THALRIE 230
LT TR D IR OMIICHERR I~ TSP 2 05 LTRERNT B0 MBIFICRIEY 1%
=B,

: _ (e yFuw, a¥ v R~y 4O

TR = DI IR T i~ THUE IR B SRR B IA~T -3 Y v s kbR L LGl
mmmm%m«r5%euxwwyfz%y@zmza.mww%mﬂbazmmmf%%
LIk Y v 7 = 5 BRI ¥ BB AL RIS U ¥ 2T TR LERID N U 2 10 B %
DTS IR S: LIROWRE L 7e 2 8 8RS Y ¥ 2 O PLER S LoD P AR T iRiE LA
B LT 2 B b~ TR L TESEBT 2R Y Fuy a2 U v Rty 4 v ORI
Y, LAFRFCHTA 2 - AT TR L2 Y B R L @ 5O P EETIHE LKIT



BRI 11 PTZA SRR 15 2T o0 AL B I 2 1 T
e Lt 109 OB 7T A = — Lk (*&fr}mrx—cm Lo ) o B %
AOTEIICHT L = — A ZI~T 5 4 - BiERTE 5
BREE = ) v BRI b & Lo,
DL LD IFIRITHR D T o3k L7e 2 A SO R ik Lo
T = kL
v A ;)"7_ /iJm.YLIKJIIIL
JJ "j Mg ﬁ/{iﬁm
=) /rx"ﬁkﬁm.
S E T U v 1
RRGitat iR NGRS Hivake=Yivex e

i

()

S LTk e B 2

BRIRL Y & o B 43

61

BT —
Ay 4

n
Tro

e

1.27487
1, 70500
0.534577
4. 4006
1.16837;

BEDTHETR I % D

LO
T F = 2.11595
AT F 2.847
e 1.004
=Y v 2,893
~AF A 2.778
@ #HT </ oS
?z MRREE & Lok LILodii 7 Nitron yuc L b THlliEe 3 1<,
TR Bl 26.7895
FUFRDE (CgHq4N.O0,HNOg) 26,552

RREREG & DRI D TERO BB A D 72 D

ke Lo 118° © L<ie s i

11,7495
11.8695

31,35
18,88
21,14
18,42

bk S LIEOTHEMEED TV

e
E T .
BRI ((CaH, 4 NLO5),Cu(NOR)L) ‘
v AFF VRS & L Tor ik LD MERRE R &Ny VIRRIE R = — v ¥ Rl
# D THEET o '
HR ey
EAE
BB sk
(CeHyNz0,,2HCHZ2: 50
) Fy A Y F o RS L Lok L7 %
vle AWEMET 5,
i ik E e LT 202° [T T 4,
e ey
e
lq'nnu_ﬁfc EFIHI:S’F:M‘

(CoH1 405N, 2HCL) S2531
VFre s v — bR GHRORMIIRES L 7 L 248° wTH T %,
Cholin W[ P e T
T2,

& LT Lt gsthoodli i Lciokicig i 55K 234° o o iisg

32.75
12.65
32.27
12.79
LR



62 : i Tl B b4 i ROt
(S V o _
Gl A 44319
I (C5H, (NO, I, AuOlg) 4449
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On the Amino-acids-composition of the Protein
of the Chrysalis of the Domesticated and
Tussah Silkworm.
Rytgo INOUE, Teitoku MIWA and Koichi KITAZAWA
(Received August 31, 1938,
Résumé
1) The method of the separation of the protein from the chrysalis. -

The fresh pupae taken out by - cutting cocoons, were crushed with a
pestle in a mortar and extracted with water, and then iiltered in order to
separate the skins of the pupae and other impurities. The filtrate was then
boiled and the protein was made to coagulate. After standing for several
hours the protein was made to precipitate down in the bottom of the beaker,
and the oils and the like substances became to float on the surface of the
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water. - The oils and the like substances were removed off by decantation.
" The raw . protein thus obtained was then extracted with ether to remove the
fat and oil still remained in it, and purified from mixtures.

2) The general chemical corhposition of the pupa- -protein.
The general chemical constitution of the protem of the pupae was
determined with the following resulta ‘
Dry matter 093.789

Water 6.22
Ash 217 -
In 100 parts of dry matter.
Substances soluble in hot con. HCL 97.17
Substances insoluble in hot con. HCL ' 2.83
Total nitrogen ‘ 14.57
Nitrogen in the substances soluble in hot con. HCL. 14.34
Nitrogen in the part insoluble in hot con. HCL 0.22
Ammonia nitrogen : 1.04
Humine nitrogein 0.52
Nitrogen precipitated by phosphotungstlc acid . 3.34
Nitrogen not precipitated by phosphotungstic acid 9.44
Cystin nitrogen 0.49
Arginine nitrogen ' ' - 1.32
Lysine nitrogen 0.27
~ Histidine nitrogen 1.26
Amino nitrogen 0.85
Mono amino nitrogen 8.18
Non amino nitrogen 1.27
In 100 parts of the total nitrogen.
Amino nitrogen 7.14
Humine nitrogen 5.08.
Cystine nitrogen 3.36
Arginine nitrogen 9.06
Lysine nitrogen 1.85
Histidine nitrogen 8.65
Mono amino nitrogen 56.14
Nonamino nitrogen "8.72

3) Amino acid composition.

The protein (300 grammes in the air dry state) was boiled with 900 cc. of
con. HCL for 6 hours under a reverted cooler, and the hydrolysate thus
obtained was distillated under redused pressure. The distillation was repeated
several times in order to remove hydrochloric acid, with distilled water added.

" Finally amino acids were separated by the ester method of E. Fischer.
The results obtained were as follows: '
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In 100 g. of dry protein

The protein from’ the The protein from
pupae of domesticated the pupae of Tussah
silkworm, silkworm.
Glycocoll 0.1462 0.871
Alanine 3.7962 - 2.525
Leucine 6.0434 | 5.682
Aspartic acid 2.6084 0.471
Glutamic acid 1.7033 ' 5.629
Serine _ ? trace
Phenylalanine 7.8367 9.534
.Oxyproline’ 0.7767 1.593
Proline ' - 0.6521 i 0.012
Tyrosine 4.2886 5.734
Arginine —_ . 2115
Histidine — 2,847
Lysine — ’ 1.004.
Choline ~— 2.893
Betain — ‘ 2.778

From the above results, the amino acids composition of the protein from
the pupae of the tussah silkworm is in general like to that of the protein from
the pupae of the domesticated silkworm, except that glutamic acid is much in
quantity and aspartic acid less. It may be thought that the protein of the
pupae of Tussah silkworms is nutritious like as that of the protein of the
domesticated silkworms. '

(The Imperial College of Sericulture and Silk-industry Uyeda, Japan.)



