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Crystalline Mucor Renning
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Abstract

Crystalline Mucor rennin and Mucor rennet from Mucor pusillus var. Lindt was compared with

Hansen’s calf rennet in its properties as a milk clotting enzyme. The method of Gouda tvpe cheese

from domestic milk was established by using of Crystelline Mucor rennin and Mucor rennet. The

cheese produced by using of Mucor rennet as a milk clotting enzyme sometimes had bitter taste, it
can be reduced with using Crystalline Mucor rennin, instead of Mucor rennet.

It was also found out that these cheeses could be colored by the pigment from Cape Jasmine

which is wildly ubiquitous in Korea.
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Table 1.

Crystalline Mucor Rennin € o] &% 24 zd 2Ag dF

C7H

g 2N Mogozd ARGl F25
$4 AzE 43T 2 A4E 4SR5 9 e
Axsql+.

A k|
N =
2% Adel 487 $4E dASH(HS : Holstein)
A WA E AL o)L 2 curdA 28 S FELZE

Hansen’s caif rennet (Haran Lally Co. Ltd.)$} Mucor
pusillus var. Lindt 7} A} A8t Mucor rennet 9 o] 2
€ DS dslA AA, ARFEAF Crystalline
Mucor rennin 9] 3 %-& A}£3] o9 o] & Hansen’s calf
rennet(e] & HR & ¥7]) Mucor rennet(c] & MR& ¥
7]1) % Crystalline Mucor rennin (¢]¥ CMR 2 %7])
o FR¥AY L Table 13 oe] JFAE vjzg 2
3 HR:MR:CMR=1:2.43:12.09 8] o] & Jetyfiel.
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Milk Clotting Activity of Hansen’s Calf Rennet (HR), Mucor

Rennet (MR) and Crystalline Mucor Rennin (CMR)

enzyme(mg)per 5ml of milk -- (M) 0.02 0.04 0.05 0.07 0.10
HR | clotting time (min) «:w eeeersececssermncntsurmnesnrines oo () 26.25 13.00 10.60 7.03 5.32
milk clotting activity (]Tl'f) 1.91 1.92 1.8 1.90 1.88
enzyme (mg) per 5ml of milk +rsvesvrsvvsersvermvensennsvesene (M) 0.01 0.02 0.03 0.05 0.1
MR | clotting time (min) - sereoreeeonceernnesnn it e (T 209 10.8 7.35 4.25 2.925
milk clotting activity ("M—IT‘) 478 4.62 454 471 4.45
enzyme (mg) per 5 ml of milke-sorevrverimmmiicieni i (M) 0.002 0.003 0.005 0.015 0.020
CMR| clotting time (min) - (T 21.33  14.7 8.4 4.4 2.25
milk clotting act,v,ty(ﬁ) 23.45 22.7 23.8 22.7 22.2

Pulverization
|

Weighing : 10g

----- System

Vaporization : at 140°C, vacuum
|

Residue : 0.975g as dried solid state
}« - -——Water

Pigment : final volume, 100ml aqueous solution

Fig. 1. Extraction of Yellow Pigment from Cape
Jasmine
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Fig. 2. Effect of Amount of Milk Clotting Enzyme
on Yield of Curd, and Clotting Time

dried curd clotting time
Hansen’s rennet X —X X enenen X
Mucor rennet O—0O  Qeren O
Crystalline Mucor rennin A=A N A
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Fig 3. Effect of Acidity of Milk on Yield of Curd
Hansen’s rennet X e X
Mucor rennet oO—0O
Crystalline Mucor rennin A—A
Table 2. Effect of Acidity on Milk Clotting Activity of
Hansen’s Rennet (HR), Mucor Rennet (MR)
and Crystalline Mucor Rennin (CMR)
\\\ rennet milk clotting activity(%)
acidit); T~ ] .
ofmik(s%) | HR | MR | MR
0.16* 100 } 100 , 100
0.27 129 | 237 ‘ 183
0.36 183 f 334 ’ 266
0.43 228 i 384 364
0.50 439 ; - 800

* acidity of original milk
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amount of\k “rennet ’ milk clotlmg act1v1ty(/o)
CaCl, added to 1 e
5m 1 of milk(mg) - ,fHS,‘__,_‘ th o ,Eh,m
non ’ 100 100 100
1.11 ! 351 146 216
3.33 f 730 392 545
5.55 : 1,179 687 1,260
11.10 ‘ 1,720 1,730 1,740
16.65 l 2,380 - “
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Fig. 4. Effect of Rennetihg Temperature on
Milk Clotting Activity of Hansen’s Rennet
(HR), Mucor Rennet (MR) and Crystalline
Mucor Rennin (CMR) Fig 5. Color of Cheeses
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starct. $HHe F3AAS 9] AR CaClyx
z 7‘]54 Z5Fol g $7 ek gled Peter Gel
21§t Blue } =& 0.01~0.02%, Funder S 2§t
Roquefort X ze]+ Y& $f 100kio] 10g ] CaCly
£ 7139389 Tsugo So 23 Gouda 3¢ A =0l
£ ¢ 80kgel Wl 8geo CaCl & 7latsieh. =
gt CaCly & % AslelAl A A zod £ tio]
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49 F9E aF Ashste e dou® 2z
A& stetA] ggket. P9 AFL 62~63°Cel A
30 £ Adete W 71~75°Coll A 15 278tE =
SAAET, 2 o4 LRl v} Fe Az AR

Crystalline Mucor Rennin € ©] % #=a) Zo] A dF
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3= HTST ¥ (High Temperatore Short Time) %]
Qoo zeAARFe Az st A4 A4E o
S AHYE S5t A= Rennet o SR & 7AEA
el curd 9] AR 4 G g ze st 67°C
A 2087 AFstslch. starter 2 Hansen’s cheese
starter 7} dg xolzm glon streptococcus lactis 9
Streptococcus cremoris 9 &4l ¢ ¢FE 1:127 &
e 2:1¥ e gitste AL AMgEE A9t g 2
A A8l E Streptococcus lactis & $-Fol] L4l ¥
T AL 4ol Hatd 2% 7Hstg = Streptococcus
lactis &) A &4 &9 30°C oA 1~2A7k wfoka}e
A% 7t 0.18~0.20% 4 w7 wjcksigich. curd 9
A ze) = Rennet 8] &&< Adzlel 30°Cola A
F 10845 $RA SzeEs =z 30 Fe
cutting2 #}e] 40°C72 448 7198224 cooking
9 A 3% t}f cheese pressod 104} &
Azeh = D (ED WY 17% HEg Sl 12
A AFAEeH curdg 2 WA FEx9 A
ol7b A% ot 10x10x10cm?* e 271§ AHEE
nko] $4ateich. Zhede] Bk curde] Ewel 0.1%
DHA (Dehydroacetic acid) FE24-¢ £83 ¥4 o+
15°Col A 397 FRetst Zaie] 4 oA =

Milk
\l——Yellow Pigment: 0.3vol. % to raw milk
i " (Cape Jasmine extracte)
I}———CaCIg 0.01% to raw milk

Pasteurization : at 67°C for 20 minutes

I
Cooling : at 30°C

'——Starter: 2% to raw milk(Streptococcus lactis)
Fermentation: at 30°C for 1—2bhr, acidity 0.18—0.2%

test milk clotting activity

on 30 minutes after renneting

——Rennet ;
Cutting :

Cooking : slowly till 40°C

Filteration : with filter cloth
|

Presssing
Salting : for 12hrs into 17% NaCl ageous solution

Drymg of Surface: spray 0.1% dehydroactic acid
alcohol solution on surface of curd,
and store for 3days at 15°C

Coating : with paraffin

I

Ripening : more than 3-month at 15°C

1
Product

Fig. 6. Manufacture of Gouda Type Cheese
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Table 4. Item of Gouda Type Cheese making on a Laboratorium Scale.
Item I Enzyme CaCly(%) V Pigment ] Sign of cheese
1 1 HR . 0.01 } Cape Jasmine Extract ! HR Cheese
2 l MR i 0.01 ; Cape Jasmine Extract }‘ MR Cheese
3 | MR ‘ 0.01 ‘ - \ UMR Cheese
4 i CMR ; 0.01 J Cape Jasmine Extracte i CMR cheese
Table 5. Data Obtained from the Experiment of making
Gouda Type Cheese on Laboratorium Scale
sign of cheese HR cheese MR cheese f UMR cheese i CMR cheese
\
amount of milk (kg) 10 i 10 i 10 i 10
rennet(mg) | 00 0 | 0 | 8
Cape Jasmine ex.(ml) : 30 { 30 ‘{ — ‘ 30
CaCly(g) : 1 1 1 1
qualities of milk | |
specific gravity 1.037 ’ 1.039 1.039 1.030
Acidity (%) 0.152 ; 0.144 0.162 0.162
fat(%) 3.21 3.30 3.31 3.29
protein(%) 2.90 : 3.05 3.25 3.02
total solid(%) 11.2 11.4 11.4 11.3
yield f
cheese weight(kg) 1.010 1.020 1.050 1.050
cheese weight per milk 10.1 10.2 10.5 10.5
weight(%)
protein of cheese(%) 22.0 22.9 23.1 21.4
total protein of cheese per 76.5 76.4 76.2 74.5
total protein of milk(%)
moisture of cheese(%) 42.1 l 42.7 43.0 44.8

Paraffin & S8 A#A coating ¥ AHZE 35]Yo] 4
15°C o] A <4 gtet.

Nz=@= @

Table 5|4 ¢ 4 Q& upgde] AzAzAdE
MR v CMR ¢ A28 ¢ so] = HR ¢ AH&33l¢
Stcurdd € L A A AojA 2 Folst AL
o Aoz F454 ¢ UMR Cheese o
A HR Cheese } MR Cheese, CMR Cheese 9} u] 4%}
Aoz AAFEYe] 93 FM oz Qdld 84 A
A& FA gede A€ ¢ F A4

4o wist

Az 4%9 Az=F 15°Co A $45E Fa Az
Azo AdFE Hild FAEE ZAHEL A} HR
Cheese + MR, CMR, UMR Cheesc o] u]3lq <A &
b z2lge A€ ¢4 A2 o2& Mucor rennet
7t otA Rennet nc} gl FH o] Zecds A
% B Erh

Gouda ¥ RI=of St wiMl

HR Cheese o] uldle] MR Cheese CMR Cheese 7}
%3t dle] QoA g APtz EFE G
2l A vz g o A ol oFHE Ax

2 vixsgd .
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Fig. 7. Changes of water Soluble-nitrogen
During Ripening of Gouda Type Cheeses

HR Cheese X——X MR Cheese O——0O
UMR Chcese @——& CMR Cheese A——nA

e o

Mucor pusillus var. Lindt’} & A&+ Mucor rennet
9} Crystalline Mucor renninof 3 $8&354 549
dukdg 42-E& Hansen’s calf rennet 2 Mucor rennet
o} vlasted AEF A} 63°Col4 308 st =
CaCl; & 0.01M A7 $foll Bt 30°Col 4 23
4432 HR: MR: CMR=1:2.43:12.09 g} += 2
& dRen Az curd o Hef Fgo] wlxay
AEF7te] B curd F€9 Fa, AEF o
SR8 Z3, CaCl, B4z Fild wE &
FHA F7h, 59 A Mo FAergich. e
e HRo] 45°CHENAN SHBAl AR Y=
MR} CMR 9] 7ol 30°C 38 50°C Abo]of 4] &
E4Ed g §RBAH) FAHGH.
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2dd. 2Eu FFE e =Ha Az 4 Ay
A7t FA22 S 10kgel Hatod A 3gelsidlA
FE2¢ A4z FHE Ao ol 4HoldE RNE U4
At =% CMR & o] 48t Gouda® =g A
Z% A3 HR, MR ¢ A gstd Az gz =4
MEte] curd o o] Wl ARAE2A] oy
A RAEA ge Aoz FAG A9 2ol gl

fu forfo g

Crystalline Mucor Rennin & o] 8%t & =4 2o 3% 4+
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= 2lez xot curd P4abd] HAFEdo] G
A4 35 AL ¢ A2 $45E MR Cheese,
CMR Cheese, UMR Cheese 7} HR Cheese 3t &%t
oo otk WAl glejAE HR Cheese o} A3 o
Aot e gAur cuAY mFez T od ¢
Arz yxsqdd.

o] 8} o] Crystalline Mucor rennine] &M (=%
Azg + g P #PA=2A Fobr Rennetd
&g & wHud dstel Az As¥HE EE
Mucor rennet & o] &3¢ v} w2y AL 29F
g uAEER et A ZA & ste] v A7t
AdoE d oy EAC AALE ¢+ A+
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