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Studies on Crystalline Whale Pepsin

Iv. Free amino acids in peptic digests of various proteins

Tsuneyuki SAITO, Yoshio ISHIHARA and Yasuzd I10

Abstract

Casein, edestin, egg-white, zein, insulin (whale), and ¥ —globulin were hydrolyzed with
whale pepsin or swine pepsin. The kinds of free amino acids liberated during the process and
the degree of liberation were examined by paper chromatography. The results, as shown in Tab.
1-3, confirmed that the amino acids liberated by both pepsins were of large variety, and that in
the case of whale pepsin the liberation of amino acids at pH 3.0 was higher than that at pH1.8
qualitatively or quantitatively. Proteolysis type of whale pepsin is fairly different from that of
swine pepsin.

% L]

Protease DREEAHEIZI: Bergmann —JROINL FHEA R peptides * AV 2L 133N, KIRERH
*HEHE LT 5 L& &1 Green € Neurath (1954) OE DAL ‘enzymatic denaturation’ ZEDin & —§% peptide §%
BAORML IR LEROBRE IBESN IR D 5,

—7%, ZBEVEO pepsin iz k1 2EEET $ VBOEREIADRIBEBE LN T O ThH H 509, 20
BEBOMEHIC & ) RYEROER T s VBRI ENh T3, HI, Felix® (1925) {3 histone & b Lys,
Northrop® (1630) i pepsin D EHT#{bic £ Y Tyr, Damodaran”™® (1932) i1 edestin & ¥ Tyr, Asp (NH3),
gliadin £ Y Glu (NH2), Jones & Gersdorff®? (1933) {1 casein L Y CyS, Lieben & Lieber!®? (1934) I casein
% gelatin & Y Arg, Calvery et al \'® (1936) {1$kHh egg albumin X 9 Tyr, Try, Cys, Hankes et al.»
(1948) ! casein L Y Arg, f@HY (1953) i1 egg albumin, casein, gelatin 25 & ¥ £ O 7 3 /2, Denton
& Elvehjem!s’ (1953) 13444 » casein » zein & Y fEY4E D Arg, 8D Thr, Val, Leu &, B E{aii b HE5% 7

I/BELTRIBL T2,

ICRERARBERE Y L U T & SREOHER, REREM T $ 7 BOBRIRIC L 1 K- 8% pepsin
OFEEYEHEL L, THERPOREIT peptides ¥ R L TRETH B0, HIEET I VBICR
EBLTI % —EEHT paper chromatography THRZEL 15 pepsin DIER % HEEL 12,

B, BHEOHPL Tv-3 insulin @ A—chain, B~chain %258 & LT protease D¥sRPEY HE 25y
o Ty, 5 insulin O peptides (=343 5 8 pepsin DOHFRREE L Sanger D472 1Mk pepsin &1
HOICRZDTHEBROBREETIFETDH 3,

BKHEREFZ
B AT L R— O pepsin &K pepsin @ 1% ‘stock solution’ (6025glycerin @ N/1000 HCI
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1957) s ¢ BL4LE Pepsin

ZEHE'H : casein (Hammarsten) — Merck 5
4y edestin — ﬁﬂ@@ﬁa‘%ﬁﬂz
HENH — BRIl HN
zein — corn meal k.Y Mason & Palmer'” & alcohol #iic X b ZH8L
fif, insulin — MESBCHHL LHEHOBHEES
#5 7-globulin — B & Y Na:SOs ¥ & Y RS b 2 5808, KHETBER AN RZBIK
X VEE,

HLRE BRI BIE Y 2~3%BEAIC ™ /100 HCI 30ml. {#H#ERY ~ 3 snspend L pH % FHHSE (BT
T LA YD) FES0080 s UBEER | EOEITEHM, LR toluol ¥ A TH35°CI THLL, — R
4812 Van Slyke ¢ amino N ¥ L T2 NIZR+ 2 58EE % pH 1.8 & 3.0 30 THES (R34 amino
NETHER) Lo FWBEMCONT pH #28{Lt 235425 5 O T2 OFE pH ZFHIIL 700

Paper chromatography : L% 10ml. %57 D alcohol % /Il 2 TSO%EE & L RF{LEE & peptides % [k
desiccator 3 BIZR #8E, MITFAEICHEL TI A2 BRBATRERL Ty £V SR ERREH, B
UERK T LU CRMEFICRREE, B5IC 0.2~0.5ml. /K TR, BB No.50 (40
cmx40cm) % FIV-EBHRE 20~23°C ISR T ERE (980cm) TEB, NI —KiC phenol : K (FE
4 1), =/ n-butanol : BB : K (ZEIS 1 T EED M, FFAISIT 0.25% ninhydrin
acetone MR Y TR, ENEEFEREREE L ARHIRTERS ICBET A FBRIC L O,

REERTCER

A, Casein #1k

Casein |ZETHR, 5% pepsin @ pH1.8 ©iZ 8.0 12k A REORRIHER & ERHERET S 7ENIE 1
RESE | FoTT I Th b H8LEDEE{LILEK pepsin 137300 S EIR D casein b F ¥ Wb EW (pH1.8
T13#49309r, pH 3.0 Ti13fI605)
L9 % b pepsin TIIHALEE
N, B drBic T 2B EIC
B3, Z DO QAL
BB O EK pH1.8 D 253.0
&9 LHETE, b, S0
ZEqb (L) 135K pepsind 5
B CHEIIR, HOW pepsin

Digestion in % (amino—~N /total-N)

4 3812 pH1.80%4%: 8.0 U b ER]
Ko

e . OB
s 4 6 ¥ o1 e 120 168 hrs. BK pepsin : FROEEER D T
Fig. 1 Hydrolysis of casein A CpH1.8 T 6 B THHFIR
Curve a: Digestion of swine pepsin on casein at pH 1.8, 35°C T 5 5 pPH 3.0 TIIHIR OB
o o e o et oH 16, sC EAT. ARBERE UL
Cuive d Digestion of whale peI;):in on casein at pH 3..0’, 35°C PH1.8DF5 5K T £ DRI KIEGH)

BRI AR RT b £ OEEFHEE
BLERICREIBYT 5,
fi5l pepsin : 19 1 5EICRS & AN SR U LIS TIR 2 LR+ PH 3.0 X 1.8 I BMBOFRE % R
+ AR ¢ S Eow kit pH 1.8 OF 0K B0 & T/ NET pH 3.0 DK,

—225—



it oKk E E H (VIIL, 3

Table 1. Kinds of free amino acids in peptic digests of casein

pH 1.8 ~ pH 3.0
Swine pepsin | Whale pepsin Swine pepsin Whale pepsin

~ Beg. End Beg. End Beg. End Beg. End
Leu (Ilen) + - H + + + H

Val - - - - - -
Met
Try

Amino acid

1

+ H 1

Tyr
Ala
Thr
Ser
Gly
Glu
Asp
Arg
His
Lys

+ 4+ 4+ + 1 1+ o+
1 + |

+ 10+ R+
1 1 + +

| ! + + +

I ! 1

+ I S

+
A I S S S A R A -
i
|
1

H

éEﬁf(jT N4 ]

& pepsin : 25 1SR T40< pH 1.8 & 3.0 12k 2RI T, THITIE Leu (llew), Tyr 3BT 2
Of pH 1.8y Met, Try, Thr, Gly, Glu, Asp, Arg, Lys, pH 3.0 Ci3 Ala 2588» b 3, BHi- pH 1.8
VoA % peptidase PEFA, SERENC i 3 LEFOZEEATL Leu (Ilew), Tyr, Ala, Thr, Glu, Lys 733858
T% o pH 1.8 (22T Val, Met, Try, Ser, Gly, Asp, Arg, His 23T bh 3, Hl5, pH 3.0 IR TIX
TR DS/ B ISL TERERET § /BRI EENIC BRI DHrIE B,

fi pepsin : pH 1.8 & 3.0 TUHMEBREL 21517 3 2 BRERIIXEY RUGH G R T,
pH 8.0 Tit Leu (llew), Tyr, Thr, Ser, Lys D& 1Ry b 512# 5§ pH 1.8 T Gly oA Tk
B o5 RERYNE peptides 72 2B ¥ i, TN pH 1SR 2 288854 % % Ala, Thr, Lys &
RIS THEICER Y 8B,

% pepsin % MEE3 2¥ud pH 1.8 TIIHREMEMLIT % K pepsin ©F 25, pH 3.0 IR THREIC
U Tl pepsin DF2Y, TNZNT 3 JEREREKR, £REBL TR pepsin DABEFT 2D ELT Val,
Met, Asp, His #3281 b 21233 L pepsin DAMERT 2 7 3 2B, JK pepsin OF pISEHO5
M IEERT.

B. Edestin /b

Edestin {L ORI E2REE 2 RICT To SERCRIIRIEICIE S B Z OGN Lohii@En bh
BV

TRE .

P& pepsin : pH 1.8 Ti3#I3 MM T—ERMcE T 5 120012 AL THU LR T, pH 8.0 T Fk
SR TRELTIITFL 2 P LI IR X Wil . ™ pH ISR 2 5EE 1 R TSl Tk
5 b Lg% ) OEYIRL T pH 1.8 OFHK, SFERICIBUREOSMEERLET 5105,

fi5 pepsin : SHEOLIH « KEIZBL THHIZ pH 3.0 OFBHREA (3RRLIEIIN 2 58 Eok,)
Hoduc 1B R L T PR IS RET T, 16 pepsin O B2+ 28513, w0 Cid 8
pepsin OFH 2K, RTHR pepsin OF 30272 VK & 72 D SRENCIBEUSR pepsin ©F (pPH3.0) kK &7 %,

ERT I8

K pepsin : 35 2 ORI I0 FREANC AT oH ISR 28T < /BiE Met, Ala, Asp (NH)
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Digestion in %5 (amino-N /total-N)

A

Py

s REHAR Pepsin

1

.w.

3 24

72

Fig. 2 Hydrolysis of edestin

Curye a: Digestion of swine pepsin on edestin at pH 1.8, 85°C
Curve b: Digestion of swine pepsin on cdestin at pH 3.0, 35°C
Curve c: Digestion of whale pepsin on edestin at pH 1.8, 85°C
Curve d: Digestion of whale pepsin on edestin at pH 8.0, 35°C

120

168

hrs.

4L T % oofth pH1.8TiiLeu (Tlew),
Thr, Lys ¢, pH3.0 Ti His DR
PRLN B, K3 LIRT §
7 EERSY £ LTl Leu (Ileu), Met,
Ala, Ser, Asp (NH»), Arg, His & %
Y = ofib pH1.8 Ti1 Phe, Tyr, Thr,
Lys psZ&af bh, HEERIEHC pH
1.8 HEEREAK, AifOfipepsin
@ casein F{EOBFA DIIC 12T pH
WG 2 BT 5 & , FRpepsin
Tt pH1.8 OF87T 3 VBRERE
(peptidase ¥Ef) KTdh %,

fifx pepsin : pH 1.8 &712 3.0i2 8
AOMEOERILSD BT I 0B
ERicRYESBD bRy, H
H, FFEAEITIE Leu (llew), Met,
Tyr, Ala p33EHMT L LT, O
pH1.8Tii Ser R LN 5, FHNC

Table 2. Kinds of free amino acids in peptic digests of edestin
Amino acid | pH1.8 pH 3.0

Swine pepsin Whale pepsin Swine pepsin |  Whale pepsin

Beg, | End Beg. End Beg. End Beg. End

Leu (Ilew) + + + M - + o+ +#+
Phe - H- - - - - - +
Met + + + + + + + +
Tyr - + + + - - + +
Ala H H + + + + + +
Thr + + - - - - - +
Ser - + =+ + - + - +
Asp (NH2) + + - - + + - -
Arg - + - - + - +
His - + - - + + - -
Lys + + - - - - - -

% & pH3.0 1A 2B AL Phe, Thr, Arg o3BT 5,

1 pepsin ¥ H#ET %12, pH 1.8 THFREOEIIGL TR pepsind5 058 b2 IS BT 3 /7 BROERE{ .
PH 3.0 (AT pepsin OSHEOE/NTER T § 78E b E /v 28 Phe, Tyr, Thr, Asp (NH:), His &
BRI R, 2R AL TIK pepsin D25 5 BT < 7B L LT Asp (NHa), His, Lys 4335
b fifipepsin 113200 3 7 3 BRIEL . casein DIFAEREICHEE pepsin DA YERIBEEIRL o

C. Bt

i) PuEEEINE
EEMERIIEIFZRE IR TING Th 3, FEHIDEE(LI:20—304 THK pepsin 12IIERI F# BILL B
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mgN/ml.

04| ’ b _ AL

/'8

—,—r—e— - —-

1 -3 6 24 72 120 168  hrs.

- . Fig. 3 Hydrolysis of egg-white. .
Curve a: Digestion of swine pepsin on heat coagtd. egg-white at pH 1.8, 35°C
Curve b: Digestion of swine pepsin on heat coagtd. egg-white at pH 3.0, 35°C
Curve c: Digestion of whale pepsin on heat coagtd. egg-white at pH 1.8, 35°C
Curve d: Digestion of whale pepsin on heat coagtd. egg-white at pH 3.0, 35°C
Curve e: Digestion of swine pepsin on raw egg-white at pH 1.8, 35°C
Curve f: Digestion of whale pepsin on raw egg-white at pH 1.8, 35°C
Curve g: Digestion of whale pepsin on raw egg-white at pH 3.0, 35°C

Table 3. Kinds of free amino acids in peptic digests of egg-whife

} Heat coagulated egg-white Raw egg-white
Amino-acid pH 1.8 I pH 3.0 pH 1.8 ;DHV3L
| Swine Whale ] Swine Whale Swine Whale
pepsin pepsin pepsin pepsin pepsin pepsin
| Beg. | End | Beg. | End Beg.| End | Beg.| End | Beg. | End | Beg.| End
Leu (Tlew), =+ + | - - - + = + | = + | + +
Val - + | - - - - | - + | - - | - +
Tyr + |+ | x|+ | x| x| = - = ] - F
Ala B I T e e e B O I -0 = i
The | = | = | = | =] =l =] =] =] =1=]+|=
T A Y S P I R (e
Giu + |+ | -] -2l xxi=-+ =] -|-1-
Arg -l x| -1 -] - - -] -1 x| -] -
His - -] - - - - - -
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19577 2B, © RERSY Pepsin:

B PR &+ 5 458 pepsin i1 1 BRI b AN E OIS FOBFT 2, = ThExng i REHEELT 2 &
4%&3@&&1;5&37;3&&&6%&1,0 iz pH 1.8 OFER K. - ~
" DRE

BX pepsin : pH 1.8 1A Tid 1B TioSoic, LIS TR e SRR % R T, pH 3.0 KR T
SRR iTved r@@ﬂ%ﬂﬁmi PH 1.8 L Vi&EHIc42 b 2 OBREICREML 72EHLMEECR L 2050
BB LD, ~

fi pepsin : /NEZDITHNC pH 1.8 1A B AMRERTHALS] LIS o XA TRER% 5
2ABERILIBEIE 22 70 0 DHIREE & 72 Bo RN 5 proteinase YEFI/ING 3 b RIS REES K 2 BT
H5 9,

1% pepsin ¥ PLlES 285, 3c pH 1.8 ISR 2 BB OF 05 Ko FIGHI Ti3BK pepsin © pH 1.8 1A
3 ST IREE LS I K & v o B EREE & JEICTE pepsin DIV 51CE 5,

ERTIVE .

FXpepsin : KS#0I i3 pH 1.8 3012 3.0 12HNF 2 MG 7 7B Tyr, Glu %358 » ¥ 24 pH1.8
AT Leu (llew) 8V B bNBDAT, FHEOMIRD TREVHEIIUIIRYERYRDE
pH 1.8 12A) 2 Z ol SRR IEHEE LT proteinase fEfI ThH 2 - ¥ BT DFEMTIZ Leu (Ileu),
Tyr, Ala, Glu 2335F T pH 1.8 Tid Val, Ser, Arg, His 35 bh 228, HROWE, KL e
Vb BEWMIC HBTR D edestin % casein 1245 2 EHRH b B,

fii pepsin : LA 5 H 0 LTSN BN BT < 2 B3 T < BUSEIIC T pH1.8 Tt Tyr
pH 3.0 T3 Ala OF% 4 1Y ERT 5 DA KENZIZ pH 3.0 (ZFATIE peptidase {ERIETHFT 5 E
DWH LN B, ZDYATH proteinase {EfIE pH 1.8 OF KK 21 ST 7 3 7 BREREI pH3.00
Fhki 5EERL T 5, :

i pepsin % R T 2REIL, SEEBICHUEL THR pepsin O 2580 » KEHHIC 7 3 JBRERE KR, ML T
#eiz pH 1.8 12V 2 HIREEDH 45K % 3149 53 FK pepsin 1t pH 1.8, % pepsin i pH 3.0 iR 3 7 3
IBREREOATH 5o Y AU THR pepsin DAERT 57 $ 7B E LT Ser, Arg, His 25257 b h
B pepsin & D b KOS HL TV 5,

i) £Ea#Et

KRR R BHEII e T L I 3 @&%3%@1—?0 ﬂéﬁ%@ﬁ{mifﬁm#%féﬁ [t E!é@m&é*iﬁﬁ
T3 DATLIBOEIED Bty oL :

TRE

& pepsin : #) 3 BRI TRABIZR T, SEEIIG & 'H:?%: SRRES Y , EOEﬁEEOJJ‘u 24B§F‘Eﬁu1£ zbw%
OEEMIZH 5o

fi5 pepsin : #9 1 F¥f F TOEPIRETIIIK pepsin & FEEE L 5 b LIS ST UK pepsin DR 8
EONRAEY RTICE . 6 RHTRECRT 5, C O EIIBHEINE £ R FiC pH3 0 1T B AR
BOFPAKTH 3,

1 pepsin % J#ZL , BK pepsin (IZE:IBE D7 o BLBEA & B2 ﬂbﬁ'f i pepsin 23 28BS O 553 012 R
BEAZ 5 FIEHICET 50 FLEETTO TV 2HOERES bR THAOF L BON 55, BOHESR
D 1BFEZNT 5 ‘enzymatic denaturation’ {EFHAEHIG-DOTH 52, RIIEBHED ‘native form’ |2
B USEICBITM B T 5 “REBEE O T 3 %6 —Bk 2 < METH 5,

ERT I B

B& pepsin : pH 1.8 1ZJA 2388 7 ¢/ BBERIIBEBHEER L Y %«@ﬁﬁiﬁ/bfxéb ffﬁit’fb'c#aé’z%éo
Hit, Zpiiei» 51k Leu (Ilew), Val, Tyr, Ala, Ser, Glu, Arg, His % T 2 DIi33L Leu (llew),

-~229—
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Tyr, Ala, Arg *8BH 3B E A,

fi% pepsin : pH 3.0 (2R 23887 < /@iﬁiﬁbi?‘gﬁﬂs&ékbbbﬁﬁﬁkﬁ%;ﬂ'uﬁ LY, EhiR
DERNBDH bILe LU T peptides EROFHEIETH 5HHRL TV 5, HLUBEHIIE & £I08
D3T3 Tyr, Ala, Thr, Ser, Glu ZDERUICATHEICR ) AKX S K ESHERTAIFEYRL TV %0

% pepsin % MR+ 58§ pH 1.8 (=fNF 5K pepsin & pH 3.0 \ZfA 8 pepsin @ 7 s 2 BRERBETIZ
5 pepsin DX o3 BN b BRI DB SV NIREOEBETIE SNV 2R Y BL THK pepsin D& BERT
34D L LT Ala, Arg, if pepsin DABER T2 D & LT Val, Thr, Ser 285 5 hAEEIZ » 1 ) RO
HERIZU TV B, XTI NEDH LR Y B pepsin OF - EFRIEATH 5,

D. Zein {1k

Zein THLICBET 2RI 4 MEBAFIRTIN Th 3, AE LOZE(LILIK pepsin @ pH1.8 12/ 3
MERHIC L YO WAL SRS b
n, Fofuifin %ﬁéﬁ%urm@
DF ¥ B b pepsin i3 Z OB A

1.8 1M 2 osfE <@ 5,

SRE

B pepsin : #H EoozE{bi oA L T
PHI.8 1T 2y R, Z NIEDH
ERY 2008y B THL AR ERAY
BO PRI A b,

By pepsin : FRA E NRE & 3 L4140
LoEBLABSL T/HETpHL.8 O
VOEERKTH 5, K pepsin £ 0§
7OR R TR T,

I pepsin % }#ZL T, FBK pepsinis4y
FHOBHBE IR 25 casein, edestin [5

-
(=]
v

(54

Digestion in 2 (amino—N /total-N)

Fig. 4 Hydrolysis of zein S IRBERR » T/NTh Bo SHil

Curve a: Digestion of swine pepsin on zein at pH
Curve b: Digestion of swine pepsin on zein at pH
Curve c: Digestion of whale pepsin on zein at pH
Curve d: Digestion of whale pepsin on zein at pH

.8

.0, 35°C pepsin!® 25 zein % 3 L BV > & O
.8, 35°C BROLN 2, 8 pepsin s [F—BIEIC
0 BELe AN D pepsin & Z.0> substrate

Table 4. Kinds of free amino acids in peptic digests of zein

w....oar-n

Amino acid pH 1.8 pH 3.0 .

Swine pepsin | Whale pepsin Swine pepsin | Whale pepsin
End End End End

Leu (Ilew) H- -+ + +

Val + - + +

Tyr + + + +

Ala + - - -

Ser + - + -~

Gly =+ - + +

Glu + - =+ +

Arg + - - -
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specificity # BJU S LTV 2E % RTo

ERT I8

K pepsin : ifi pH ICRAF 37 3 JBRER % R 5 & Leu (Ileu), Val, Tyr, Ser, Gly, Glu #3t@B & L
TIOffs Ala, Arg 28 pH1.8IZRTR b 3, il d B ERT 208 BEMIIE,»ICPH 1.8 DFH KT
EOFREAEL AR Y R,

fisl pepsin : 15 pH ISR 2T § VBB % L T Leu (Tleu), Tyr #3388 T = o4tipH3.0F i1 Val, Gly,
Glu @B b, FREI/PZET pH 1.8 DFLBKAS b7 3 7 BERRIIEN,IC pH 3.0 DF 1BV,

T pepsin % }tEZ L C Leu (lIlew), Val, Tyr, Gly, Glu O3ERA Iy DA BK pepsin DAGEFTH DL
LT Ala, Ser, Arg 3% b rAHEFHK pepsin OFH K EVWER 7T, BLARECRT 3BOAEY
RE VDI pepsin A% ‘one by one’ OFERIRTYWA AL BN, _

REMEEE T b 5 zein, BEIIET,BRv i casein I F1oRT 2 W b/ERI 25K pepsin kv ZHE Y , 5 pepsinid
SRS 1 U B 2 @ proteinase {EFIIRESH THV 0 ZRSTHRIIHREIAR 2 v, 1B, IR pepsin 11 o
amylase, il pepsin {& B—amylase =L o SRR T R HIIK B,

E. #i Insulin T4k
C FRE

SR OBEGE T168RE R DRI R T D A LR,

B pepsin : pH 1.81202 2 1EE13.4% % ;iU pH3.0lZAT 28.222. kL 2 e Y K E e EATD b B,
# pepsin : pH 3.0 1R 2 DRE 13.1% T pH 1.8 1A TD 7.4% I~ TR 2 EOFHREY Bdo D
BoAbEEE T 5 T{LBEIZET pepsin TIIHIC AT pH 3.0 DHFHK &,

R T IV

35 5 F A n & i pepsin IS S REICARIS L CHK pepsin Tid pH 1.8, #i pepsin T3 pH 3.012RTH:

Table 5. . Kinds of free amino acids in peptic digests of purified whale insulin

pH 1.8 pH 3.0

‘—Swineipepsin | Whale pepsin Swine pepsin | Whale pepsin
End - End End

Amino acid

Leu (Tlew)
Val
Tyt
Ala
Ser
Gly
Glu
Asp

LW+ H o+
W

tH o1 |-4:|I+§’
+ + HEFHEH

+ *

Bk, TN EBHINCE 3 L Leu (Ilew), Val, Tyr, Ala, Ser, Glu 2 3EEHr & L, T Otk pepsin Tid
Asp, 8 pepsin Ti3 Gly ¥ &ML, BEMICIS Leu (Jlew), Val, Tyr, Ala SiCRTER FEL, HEICET
FREEY R T3E8BH OIS,

F. 7~Globulin (L ‘

S OBIR TR & FREOHEBIIBIERL 0 2 1o 55168 RO % T Ld pH1.81Z A 5 BK pepsin 139.2%
pH3.0 L2JAV) 2 85 pepsin i1 10.1% L BEEEOSRE Y KT,

ERT I /B
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(VII, 3

pH1.8/2/At) 5 K pepsin, pH3.0 iZjA) 2 8 pepsin T(L O FIIE 6 R RTin , HEEICHRL T
CRLERT S 7By ERT, R OMIZER pepsin DABERT A DL LT Ala, Ser 28, #i pepsin

DHEHBERT B b D &L T-Tyr, Thrpi &6,

MHEIC R D SEEY R T 2E0RBHbh 3,

Table 6. Kinds of free amino aclds in peptic
digests of Y~globulin
pH 1.8 pH 3.0
Swine pepsin Whale pepsin
End End
Leu (Ileu) + H
Val + +
- Met + +
Tyr - +
Ala + -
Thr - =+
Ser + -
Glu + +
Asp H- +

P TRRGERT AR IR B B e By

© 0 N B G Rk W N -

[ B SN G v Gy G
® N oA e W N RO

=t
©

x

FEENIT Leu (Tlew), Met, Glu, Asp kfi’\'C%Fa??rb

G. =R
" —=BRg% AT pH1.8 38. 0l 2 EE
B & Y @ ninhydrin BB IIFR S E)i’LfJf‘IJ‘o s
pepsin ¥ & Y 12 ninhydrin B4 spot (Tyr 2D
) 2~3BHbn 3 bEREF—~GHO KT
BHITIL R b BREDEETo 5,
B ¥
Casein, edes.in, J¥E1 , zein, fifinsulin, v -globulir
SEAED O pH 1.8 58 0T A 24T & B
RloHeR, RESEST 3 /8% paper chroma-
tography TR U, FK pepsin & fi§ pepsin D57
AR L, IS RV RAEPRH L.

Y B E e 8E L y-globulin ¥ S S h iR
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