SR & IIE 7|0 K|
Korean J. Dairy Sci. Technol
Vol. 26. No. 2, pp. 39~43 (2008)

Enzyme Modified Cheese(EMC)2 & A|A|
MEisl™ EMo| cist &
39 o
HE ST BT

The Review on the Enzyme System and Biochemical Properties of
Enzyme Modified Cheese(EMC)

Woo Min Jeon

Division of Animal Science, Shamyook University, Seoul 139-742, Korea

ABSTRACT

EMC have a similar enzymatic reaction to cheese, but the EMC produce the stronger flavors than cheese by much more
enzymatic reaction. It is important to find appropriate enzyme in order to develop these kind of superior EMC. Calf PGE
is more suitable than that of kid and lamb to develop the mild cheese flavors. Especially, it was known that animal esterase
and peptidase were more benefit than microbial enzyme for Cheddar cheese flavors. On the Cheddar and Swiss cheese, EMC
flavors were much more 3 times than the cheese flavors. In the ratio of each component, butyric acid, myristic acid, palmitic
acid and oleic acid were high in free fatty acid, and glutamic acid, valine, leucine and lysine were high in free amino acid

of the Cheddar EMC.
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Table 1. The main proteolytic agents in cheese and EMC

Group Proteolytic agent Source
I  Plasmin Indigenous milk proteinase
I Chymosin Rennet substitutes
Il Starter proteinase and peptidase Lysed starter cell
IV Other enzyme Nonstarter bacteria
V' Other enzyme Secondary micro-organism

HE 4w Mgl 9% E47F LA T o] wg- 7l
n) 3ty 23]8 &5, propionic acid bacteria, &%F°] 59 H
7t m A Eol 2 23 ZHgo] w9 A atA A-E-3h(Sood
£, 1979; Watkison %, 2001; Kilcawley 5, 2002).

EMCol oA g3l EAE A, 2479, 7]
2 BFT ZE (Table 2> vebd R} 2} o] @
-‘E—?—ﬁ%%’“é} A u]Ag Coiﬁaﬁ-/&olo
AaE AEY E49 A
LR FEE T ‘il@r. PE?L BAUt FZE-skE obv| it
wWEb & serine proteinaset} glutaminase 52 ERHHIY
o159 73T T A 2-8-5t= A peptided] 7—‘}'9‘0}—‘5
F3 & d, proteinase®] 735 peptidase2.TF X P F
go] AAste 2o dHAL vk E3, lipasest
esterase = AR ol] FHoddF=H), lipase®ll B]3} esterase
7} &7 A2 AFA AR £ BAdes AoE &
HAAZ glok ol A L FFY FhUAHRE
EA0) utgl zpol7t Qlow, AAF 7H MPE wf T2
St

(Table 224 & ZAANE &40 SXE ThgsAT 2
& 279 Fad IXFE 520 X " 159 F

8.0 cha ThEv), 53] Bo] AHEE)E pre-gastric esterase(PEG)
94 35 550 wet EAE9 thE Aol (Table 3> Y
gl

(Table 3> YERS

o

AAE $oHA PGEE WE ol of

3 Sao] A7)H, o GLEHE $28 PGEE “piccantc”
© FHake] e F0)7h GAsks | vstel oY oo

oJste] F&g PGEE “pecorino”ehe HE& T HAl¢}
722 B FE 2A S @ oiMann, 1981; Mounsey &,
1999; Moskowitz &, 1987).

A FE AHEHE 4F BLE BT 2§

tlo

!

Table 2. The classification of enzyme in EMC

Function Classification

Source Animal, plant, microbial

Endopeptidase, exopeptidase(aminopeptidase,

talyti i .
Catalytic action carboxypeptidase)

Catalytic site Serine proteinase, glutaminase

Enzyme function  Proteinase, peptidase, lipase, esterase

Table 3. The properties of PGE(pre-gastric esterase) on short

chain FFA
Source Properties
Calf PGE Buttery and slightly pepper flavour
Kid PGE Sharp peppery flavour(piccante)
Lamb PGE Dirty sock flavour(pecorino)
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Table 4. Enzyme and cheese flavour on the preparation of EMC

Table 6. Free fatty acid composition of enzyme modified cheese*

Enzyme system Cheese flavour Fatty acid EMC Swiss EMC Cheddar
Decarboxylases Chemical flavour - (mol/100 g dry weight) -
Microbial acid proteases Bitterness Acetic 76.7 63.3
Neutral protease Increased flavour Propionic 9.2
Animal esterase Cheddar flavour Butyric 69.0 169.1
Lipase Nonspecific flavour and rancidity Caproic 12.1 34.0
Peptidases Cheddar flavour Caprylic 11.1 21.1

Capric 21.8 52.1
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2000; Fox, 1989; Hulin-Bertaud %, 2000; Ziezak, 1986).
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Table 5. The content of the nonprotein nitrogen from several
cheese and enzyme modified cheese

Nonprotein nitrogen(mg/g)

Cheese type -
Cheese Enzyme modified cheese

Cheddar cheese 6.4 16.7

Swiss cheese 6.7 17.6

Blue cheese 18.1 20.7

* From G. J. Moskowitz and S. S. Noelck(1987).
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Table 7. Individual free amino acid content of the EMC products*
and commercial Cheddar EMC**

Amino acid EMC products* EMC Cheddar

- (ug/g on a dry weight basis) -

Aspartic acid 474 941
Threonine 855 1,459
Serine 397 1,556
Glutamic acid 1,984 8,155
Proline 313 2,291
Glycine 167 722
Alanine 593 1,778
Cysteine 946 810
Valine 3,199 4,529
Methionine 1,306 1,814
Isoleucine 1,109 2,543
Leucine 5,509 6,430
Phenylalanine 2,488 2,659
Histidine 2,003 1,859
Lysine 2,646 5,320

Total 23,989 42916

* The EMC products were prepared by Kilcawley et al.(2006).
** From K. N. Kilcawley et al.(2006).
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