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Action of rennin on casein

I. Effect of salts on the primary phase*
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Rennin (EC 3. 4. 4. 3) 2% g-casein 1= Z3HIC/EH LT
v 7 VEESE K G1r glycomacropeptide %354 L C para
k-casein {Z7 b THAPBRES B & &3 1950 FE R e
I~ GARNIERY, WAUGH [ von HIPPEL?, WAKE?2) &
X DB M ER A, rennin @ casein Wi 5 K
I 2DWTIRE £, 1873 4F1C HAMMERSTEND {2 X
2EREOBENL DI ENHRE X R TV B, Tab
b, casein 7B para casein ~DFEEFIZEEE (Primary
phase: 1 ) &4 L7z para caseinic L » T4 LB
Wt (Secondary phase: 2 &kHR) Th b, WAETIE, X
DIL—ANC 7w 77 — ¥ART X D 7 & v o8 o SRHE
Fnsdrisu o i b bi (Tertiary phase : 3 %f8), &
W F — 2R LB LW B B bR T B,
1 GO B SO A P T B fe ik, Hlgk 4 v
72y HESEF (NPN)W, glycomacropeptide & -&F L5
v 7 VR (Sialic acidP), 3¢ J UWLEEL6:17.20,21) o) JI7E
pH R 2y MCIBREND In& Tk - THIFEH T e b
T\ B, NPN EH 12% b ) 7 o —u fEie (TCA)
ARG 2R T 5210 TCA OREEHVEL
HuE glycomacropeptide LIJ}o peptide »3pndo - T120)

NPN 3 & B dhb, fE- TEREED TCA T
G BIRE S5 35 4L 3 il 3 /e3> b general pro-
teolysis & FEACHEIG N BT 05, 3 YO FETE
B 1 R DI TRV DT, FliEx 17
2L 12% TCA D4 & RBIC 1 yHEO Bl & 1 FiL A ©
EALDEEZ LR AL,

A g ag F v (Catt) p34H,0 rennin EEEIC AT
REE T D EL BB Tk D, F& LT rennin
FUSD 2 KRR FETHLDEEXLLR T,
$7cdob, k-casein 735 glycomacropeptide »3)iT
B En s &, (L L7 para k-casein {3 as-casein %
Catt ot LCHERS B AR T Ko, FRE LT
2 VR IREE - 525,230 fids s-casein & NaCl
T Catt iz /s < &b rennin 2% D ARG {L+ A3
WAREZ) 2V RE LTV %, FT4ARSRCEETRD
vV F v Y a (Mgh) 8 Catt LRIUL 2{li0&E4 &~
& LT rennin {FRCEEY 52 2RHIBRBCTFHETS
%75, PRODANSKI®) (& X ifE{b# v v v & (CaCly),
by v o (BaCly), #E{k~ 74 v v 4 (MgCly) 4%
TESANTINL T rennet EEMMAZAE L, $HOBH
BT b0 3EOE AR UBECRE Y {BES D L
5o PR (% para a-casein DRREMEA T, BEEA

*OAROPABNIWTEAAC LB LFELBM L2 E2ERE (HA) wsnT [FR0ov 7 2B >0 T (H5H)
VYR P XA VO T ABBECRETERORERSIVEERSR] L LTRRELLLOTH D,

o+ BE BEAEREBRKE (Seoul, Korea)
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478 LB RFERERIOLE £7E H4iF

BB SIEORVIEE & [k L € BaCly <CaCl; <
SrCl<MgCly DN R IREA I 534 WH o
LTWw5, o, AW EENRD Mg ORTE, &
DHENS O L CEEBHIECLE W, I,
Y g, B b b Y U ATs EE DT PFES TS
NTBH88) Ll S efli 2 OE BE: 52 2
DTS 2RETHAH1219 L ShTunb, KFFET
PR L i oW CEEE O RN SR 54 DT HENE
& OIS A 2L 15 Te D RE JF T O Tk
WETe -7,
EEMNERUFE

1. Casein O

JERFBEES w v 2 2 4 v b B H ik E A v
3,000 rpm THifE#H, KT 2~3 I HR L 0.1 N HCI
TpH % 46 T TTUTEBHE SR 5, ZOMPEIT
FEFEBEOKE ML 0.1 N NaOH # T pH 8.0 %35
RIS\WHIHT casein %45, R, BHiEsy
4~5[E#E D 32 LT whole-casein 288 U7z, ¥ 7z erude
£-casein (¥ whole-casein %\~ HILL 0 J5i® T
17z, ¥7 whole-casein ® & v ¢ 7 PWEER$95% =
LT3 Cicfrd CaCly ¥4 0.13M w3 5, 2~3 43R
M CHEHO%, BEY B CE LI eE UiBy
BRET S, o o LB ARRKCH LT 2 REEN
LT CaCly #5E2cfirE L, BOAREST CaCly %
03MIT LCA Uit a rEd b, 0O LB 7
AKTENT LCHRAIC CaCly BTt pH % 4712
VFIE U7z crude k-casein #x 2 / — A B X Oz — 5
NCTRAKER L,
2. Rennet OFFHEL

Z OFEETIX rennin (X LAAWTTORETH 5
rennet T Lic, 7ciob, il Hannsen #-8!
DR rennet HFBKITHM L, 1 WIRBAHTEN
U TRE A s U B ER ik L7z,
3. 5 UNRLEER (NPN) OREE

Rennin #{#fH &7 casein FEIZ4 IR BE 3%
FUL12%) i b X 51 TCA % iz 0°C T 30 45
BED®%, TR 0%EFERY micro-Kjeldahl #: &,
% 5 121k Folin 3381 X 2 Rton e 4 % Lowry
DL (T7c3h Cu-Folin i) T 750 my O EIC &
DIE L, BEOBE PGS (ER L TEREY R
DIz, 7ok, Cu-Folin T TCA EENEWELIT
BRODOPT L 50D TN, 12% TCA % AV CHES
THHETIE, TOWIRD TCA pURHAIIC 3% 12785

IR UI L DRk L LTRL S8,
4. L7 ILBAEE

v U =45 N-acetylneuramic acid % FF 4% W &
L€ WARREN DHETE L1102,

BRBIUEE

490> rennin IZ X AEEINL CaCl, DML - T
RAE XN AEITHEPREETH S, = OBEH rennin
BUEO LR & 2WMZT Tab b, & LT2RE
CERWWT Catt kfRE a5 2{lin&EA vl hio
FH L ORENERT A L0 L—RTEL DA TV,
BRSO L 0B ERD 5 00 £ 5 kiRt
F—~ZRHENLIBR T s icd, FTCoM
2B 5 Bl & 17 72 - fo (Fig. 1), Whole-casein =
rennet A UL S BIPEFBO N v 7 v B o W
(12% TCA JB#) CHEARETLTRY, ALEZOE
Ea iz CLEOBET X » TRN - o IBEDRELRL
Tb, bbb, N LICEED 5 %, MgCl, CaCl,,
NaCl iZ D TL Z DR Rz s < g T DA%,
WY v T VEROWEER BTV D, AT MgCly
& CaCly iz L TiL a-casein @ 2 > TER %
1176 - 72IUP3Y OFEE L IR OEm A A LT B A,
CHANITHEE2HBECIBNTI DL D0 E S0
L, FEWg{hd casein OEL R AT — 20 b0
EREOMEIRTETHL, TFL vy oTIvy 78
% (EDTA) 20 v EEEOEING SIS HE BF 2Rk
L5 THHN, BEDBE, 2D X 514 E (100 mM) %

g

o1

Q/ e

@— /00mM FProsphate

~0- [ mM EDTA
=0 1 mM Mgl
= I mM Call,

-0O— | mM NaCl
-~ Contro/

0 Dsso

5 70, 75
Reaction Lime (min)
Fig. 1 Effect of salts on 12%-TCA soluble
sialic acid liberation from 2.5% whole-

casein treated with rennet at 25°C and
pH 65.
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L HIERRCIRE,RH B Z EnRdb R, L
L;®%%®ﬁ%f%mtmﬁm¢«1@%ﬁmﬁm&
G S8 70EY, ) rennin KIEO 1 A IL/ER
LigWE B OB kT A ELR LcETin s, K
TGCISER T IRE RS b o3, KT —Ei
LT, 1{fiodhiiEcdh s NaCl BT g, 4 4~
WECH LTy 7 vEEOREEY 7ay P LICERER
(Fig. 2) 2DWRTHENTES, ZDH4E, NaCl
PAOEORBEY TOBMEE B ANA £ VIBER

azr
/O’& o = O—//_._—
o &°
m&y
~O— Marious Nac/ concentration
0= ImM and 10mM EDTA
e} —O— 10 and  25mM CaCl,
8 —X— 10mMand 25mM MgCl,
Q —— /00mM Phosphate
S
1 1 {
7)
NaCl(tmM) =4 50 100 7162

Fig. 2 Release of 12%-TCA soluble sialic acid
by rennet at 35°C and pH 6.5 from 2%
whole-casein system containing NaCl
and other salts at various ionic strength.

azr
& /.o
O
v
ar v
P o
T
/ .
o
2 ~A X O @ Respectively hmb-HylhCally.
2 ~ EDIA, and 33mM YaCl
: —O— I Natl
S —J— Controf
1 L 1
2 .0 /0

Reaction time (min)

Fig. 3 Release of 12%-TCA soluble sialic acid
by rennet at 25°C and pH 6.75 from
0.5% crude r-casein containing various

kinds of salts.

HELELTT vy b5 LEOBEEHOME hri b
¥, $XTCFig. 2 o LB T2, TOFEBT T
NaCl % 25 mM Ll BNz € RGERE RS 5 2 /¢
W2 b, b biEEO rennin fERIC RIS TIGE R
R RRN A A VEBERRTH DI ERA LTS,
oS, 4 A VEENE LD X5 RIEREY
ToBEE, TRTOBERE—TREDRLRTIOLE
Z i, Fig. 3 REIN T 5 crude k-casein » >
FERBICR TEDIEM SR LT 5, Zhb DR
Tk, NaCl, CaCl,, MgCl,, ZLTxv - vHITHAB
EDTA 22 254 & v EEN—E CHIULR— O L
R LIC, Fig 1 & Fig. 3 OfRAAIB &
/e EElY, whole-casein Z AV 7oBsICY, EDTA,
MgCl,, CaCly MlicZpgidbh iz LT, crude
k-casein FE L LBETIIIND 3SEDOEOMICEE:
FRIGREDROEVR RN VWETH B, ZOERIC
A/ HILL o731 X% crude x-casein (X disc
electrophoresis I X » THIEXHMEL THA 5 &, £-
casein & 7-casin & %/D L5308 K, as-casein (3B L
Ay E fousp whole-casein DEBEICIL, b d ca-
sein 23 7-casein RV TRKBLEEN S, HEEMN ca-
sein & FEE T DERCII T DEOMEC X b Ea ol I
Rie 5192 |, casein OFEFIC L - THH AR G
Ho T BORTFHESNBHLD, Fig. 1 OFRCH
TRA—ERE CREIECEIE U Did, casein & &
HLIENEER 5L D THAH S LHRIN 5,
IREE T - TeEHTIY, 12% TCA aE: e gly-
comacropeptide D v 7T VBEAYER LT, 1EKHEOK

IS
=~
s
2
ES
- O
75 I
/0-8 0 A
[~
5r ® Q/ ~=O— 5%-TUA soluble NPN by Cu-Folin method
K —— by Kieldaht method
—A— /2 %-TCA so/able NPW byCu Folin mettod
—A— by Kjeldanl method
. ! il ! L
255 10 15 30 60

Reaction time (min)
Fig. 4 Liberation of NPN soluble in 12%-~ and
3%-TCA from 0.44% crude g-casein at
25°C and pH 6.75.
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IEEBECESN DL OICHEET LAY WL R L
%, RIGHEELZFICE U BT 5 o0 RIS
FERC S DF — 2 2 BT ERD IRV, ZO®
ir, EEc SR Y ERTE A L5, b
AT DE ST E F AT B L E R B B,
PH = 2V +SI I X B IR E 3T OMTH B, &
Ei ik ok s —ECERTEAHED D b
B Cu-Folin i X 5 EBEH A4 (Fig. 4), FHEE
2
% A reirod

_ A\ VPN soluble in3% -TCA
& by Kjeldah) method
\A —/\~Sialic acid soluble in3%TCA
'S -0 NPN soluble in 12 7%~TCA
S by Cu-Folin method
‘(\) - NON soluble in 127 ~TL4
> o\A by Kjeldah! metiod
= o ~O=Sialic acid soluble ini2%-Te
<
o R
=V s
L )
Sy [ A
S A
~J
O

1.1 ! I !
255 10 15 30
Reaction time (min)

Fig. 5 Linear expression of NPN and sialic
acid liberation from crude x-casein.

/0 T
N 9
=
2 ¢
QU
< 8
51 )
B,
- ~A= 3.5mM Nacl
—X— 1 mM cacl,
—O= | mM MgCl;
~V— Controf
05 1 2 3

Reaction time (min)

Fig. 6 Effect of salts on 3%-TCA soluble
NPN liberation from 05% crude &-
casein treated with rennet at 25°C
and pH 6.75 (Cu-Folin method).

CH 52 5 TCA OEEED & 31 CEARERE
(3%) o TCA Mg <>\ T Cu-Folin #: & micro-
Kjeldahl g% 42 & L {—F LAfEE R LT 5%,
{EERED TCA WMo NPN i3E»n4 < Skl LT
O RIGERM T —3 & 1235 & (lx ¥ general proteo-
lysis DFEF L LTD as-casein X Dl X 5 NPN
130 FCEBEOH045%9 1275 8) »H b, Ll
WHEELOCK 27 23775 » IeEBOB A& D L 51 gene-
ral proteolysis BERDL N\ —2 LB 5, KLY
Mo, £ UTEEDORE 1R E LTORE
RUCORERE US peptide NEAKZE L LT B EE L
bERB, 0BG, H NPN OE& & ge —5%
LCOREHEOIBILTTEETH 5, $E- T, NPN
ORI T 5 EE E Th Th ORI 2w
HELTT ey v LR (Fig. 5), KEn 90% T
% E TIOREE LICECRER O L RGO B AN 48 5 3
D aicie o o, Tihobb, WHHRIGIRZ OFBTER
R T2EAFRTH D EEE®RT 5, £ TR
HAGT, 1 RicE 2 2RO BEY SO FER & [
CAT78 - 7o, Fig. 3 OFES L EiE/c4 & v IREK
B LR FRORED RN RS (Fig. 6),

3 #

Rennin (EC 3.4.4.3) (= X % casein ORHEHERD >
B, FO1%EE LTHBR S glycomacropeptide
BRI RETHBEEOFE Y, JomBRGE B
T L DMEREYRE L, TOEE

1) ek 1 YMCILFE Ui EZ 2 bt folifE
VB SE UL AR B Lo

@) ZOERIEOEBHCEGRR L, 04+ v g
AR Ui,

B PRI ERHTHIHORIE L LT, 3%
TCA JE¥ % i\, Cu-Folin B X it B FIA T
EHI Ebho T,

5t B X &
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Summary

Effect of some salts on the primary phase of ren-
nin (EC 3.4.4.3) action on whole- or crude x-casein
was studied. Calcium chloride, magnesium chloride,
sodium chloride, ethylenediaminetetraacetate and
ortho-phosphate effectively stimulated the action of
rennet which was quantitatively determined with
12% trichloracetic acid (TCA) soluble sialic acid
from whole- and crude k-casein. It appeared that
the stimulation observed was nonspecific reaction
but was simple ionic strength effect of the media
wherein the maximum effect was given by the ionic
strength which was equivalent to the concentration
of 25 mM NaCl, regardless of the kinds of salt used.

Liberation of 3% and 12% TCA solube non pro-
tein nitrogen (NPN) from crude x-casein treated with
rennet was compared using Kjeldahl method and
colorimetric (Cu-Folin) method. A quite good agree-
ment was obtained on NPN liberation measured by
Kjeldahl method and Cu-Folin method. Data on
the liberation of NPN soluble both in 3% and 12%
TCA were analyzed kinetically, and a first order
reaction was found to be satisfactory, though its
linearity was shown within 90% of the full NPN
liberation. It was recognized that Cu-Folin method
could be applicable for quantitative NPN determi-
nation of the early stage in the primary phase of

rennin action.



