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Formation of Cheese Flavor and EMC Technology
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*Department of Applied Animal Science, Sahmyook University
Division of Food Science, Korea University

ABSTRACT

Cheese flavor is derived from three main pathways, that are proteolysis, lipolysis and glycolysis, the extent of
which varies according to the cheese variety. Proteolysis is the most complex of the three primary events during
cheese ripening. The basis of EMC technology is the use of specific enzymes acting at optimum conditions to produce
" required cheese flavors from suitable substrates. These enzymes consist of proteinases, peptidases, lipases, esterases.
The key factors in EMC production are the type of cheese flavor required, the type and specificity of enzyme or
cultures used, their concentration and some processing parameters, such as pH, temperature, agitation, aeration, and
incubation time. The emulsifiers, bacteriocins, flavor compounds, and precursors also effect to it importantly. The
dosage of enzyme or starter culture used is dependent on the intensity of flavor required, processing time and
temperature and the quality of the initial substrate. To produce a consistent EMC product it is necessary to have a
highly controlled process, and a detailed knowledge of the enzymatic reactions under the conditions used must be
fully understood.
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A|HpR] FAE triglyceridelt diglyceride, mono-
glycerided] £-3o] o, 0] &2 E 4G Qg f2jA
whatolL} Fn| B2 0] A& o|th(Birschbach, 1994).
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B A= AT el R gake] 443 el whet vl
oty uiich Aok d A9AEMCY A9E A
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Peptidase:= exopeptidase &} endopeptidase . T
g+ <= 9l 1, endopeptidase = proteinaseZ EE| o] gk
t}, Peptidase™ 1529 &4 wzt T4, A4,
| E 2 BF5 1 23280l M2} endopeptidase 2}
exopeptidase®. #F5 1, E3| Ao wWel serine
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AR B2 gt Adler-Nissen, 1993).

Lipase$} esterase 2] X}oji= Ydol|x 1252 2H-¢f
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Aol F& a4 Itk SHRITY Aspergillus
oryzae=- endopeptidase”}t A A F-G-E]0] 37 (Pawlett
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Table 1. Non-volatile compounds involved in flavour of cheese.

Fat EMC HX7|1&

g 5] $- 5831 7)ol w, A EMC 7] & A o] fl
A A S o] R8T gtk Hxol AL &elEE
Kristoffersen 5(1967)¢ll 93t &Ax=8 %4<
2t e o, o) FHL AMS ASE HE
952 % L8545 T)Y 5% T8l 3477 B
AT 2 AojFn], a2 HIHAZF M F 58
71503820l QAA AT 2 F30TCeIA 4-59 F<L
vl wrkshEA wjekict o} e TR
60% o]} =™, Cheddar, Brick, Romano ] 54-& 7
A A2 AT ACZHE 4-5U U AlzE

T 5(1989)2 AL £&l2]E o] &3 lipaseE B
7¥etel o, o] B8 A Ak W& B4 o whet4 1F S
Z FEAE=Y, 25 18 07159 lipase, 1E2+ H
2|23} Pseudomonas fluorescens®] AT lipase, 71

=

& 32 330 lipase©| i(Rhizopus arrhizus, Rhizopus

-

delema, Mucor miehei, A. oryzse), T1'& 4% Mucor spp
o} 9 ol lipase©]th.

A. oryzse$k A. niger® lipaset= 1 - 4 152 54
u= 7R3 0912w, Huang® Dooley(1976)+ A.
niger®] lipase 5/3°] PGES} -AFSHA 9t PGES}= &
2 Cyo - C158) TFAWAHE 71 triglyceride©] thst
o= AL dhgatA At olES T M micheid]
lipase:= PGER AJAHEl o] |t X =9] F-v| 9} v ¢-
FARE U5 At vk T8y ojekes
ulth 2 Lee®} Rickansrud(1979) M. miehei lipase”}
o}x) PGER T 84 2 AWEs g S 7Pl 2108
Huglon I Folx] PGEE AFA ALY w3 o)
Eo|Ao] Sl =H M miehei lipaset= Ci42] myristic
acid Bt} B F TFAYARE 71 ester A 3ol 013
o7 &85 vt vk AEH O F M meihei lipase
£ #7% lipases} frAtste o] et A =R T 54

mlo

Compounds Substrate Producing microorganims
Lactic acid All cheese Lactococcus and Lactobacillus
Acid—soluble nucleotides White mold cheese Penicillium caseicolium
Citric acid Limberg cheese Brevibacterium linens
Peptides Casein Lactococcus and Lactobacillus
Amino acids skimmilk Lactococcus and Lactobacillus
Proline, hydroxyproline Swiss cheese Propionibabterium shemanii
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T84 9 r g & x)be] v] G740 2 {317} drt
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BHyr} BA o2 Aotk 1u EMCS] kel &
E}E] vkl 9] o] 8- 93t Fm| A o] aiatg e
20|83 4 glon, £ AAXN =Y F0| 89 A &
&38] M7 she 34 Ak v SAFST
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ue} 7 559 vl &o| 2tk EMCE o] 8§ A
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Ao w2} WS- thekattiMoskowitz ¢} Noelek, 1987).
Akx) 28] YAk e ARk 2F o o, &
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<) octenol ¥ FRE S0l §17] W] “HEaton,
1994),
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Mof] o5t Alo)al ] F-a7t 271 AlFHA HF F
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5 33} 21) methane thiol ] A& FRA)7]9 A
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t}x) = Fu)9} A#E carbonyl sulphidet} dimetyl
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Hajsle] AR o 2 doUeg o, 54
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2ol cysteineS] 7= GSHS} Hls=sHA] #alavt
methane thiol©] A43-& 7333zt ol2dt &S A
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thiol ©5-0 Z3= Atk 1] 7} F3EX] QT Diacetyl ] &
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v, L. lactis subsp. cremoris®| A %3t AccelaseE 3
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Fu)AdHo) =2 EMC At A ©]2 8t prolined] FHE=3t
A T 3jjof 3ttt Plasmin® 2~ A3 = 1|9
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frEjate, ol A=A Fad FuidEd =
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TR A=A B B2 EAL £
A AEHAS 317] W&o proteinase’}t A2} HEA
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Z8H=1) Kristoffersen 5(1967)= F1%19] 7 lipase
7} 4121 GSH7} Zrhie 2= 9] Fv] A4 o) 71 o
s

T Ak X 2 2AAX) Zo)n, Galohu] At S
o] u|¢- B 7 FAME glutamatei= T4t 2| =

o} Fw Aol IA FHejg}. FejA EMCOlM =
YA Ate] o] 3}7] w2l lipase®] 3
7¥7F F 83kt
P. roquefortiol| ¥ A =& el
A3Adel] A 719381, 2-heptanone, 2-nonanone, 2-
pentanone 7S metyl ketone=> blue X]= 3|2} I+
31 A o) thMoskowitz} La Belle, 1981). &F4=
7} 2% -5 21E] 2-heptanoned H7FsHH ¥
£ s & 4 Aok
E 30 vEhd AAE Aok D 292 EMCY 2
AWAL 24L& 27Fe] Fn) 5R& dbgska §lor,
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Table 2. Free fatty acid compositions and flavors of [talian cheese varieties.

) Concentration of FFA(ppm)
Cheese variety
CA:o Cs:o CB:O C‘IOIO C12:0 C14:0 C16I0 C1B.Conaeners
Provolone 376 162 45 259 83 104 245 258
Parmesan 140 106 84 158 181 684 1750 1890
Romano 1756 843 328 942 428 448 785 1224
Mozzarella 48 0 6 10 26 72 147 156

Table 3. Fatty acid ratios of enzyme modified cheese(EMC).

Butyric acid relative ratio
Fatty acid
EMC Cheddar EMC Swiss
Acetic acid 0.37 1.1
Butyric acid 1.00 1.00
Caproic acid 0.20 017
Caprylic acid 0.12 0.16
Capric acid 0.31 0.31
Lauric acid 0.30 0.27
Myristic acid 0.81 0.65
Palmitic acid 1.69 1.79
Stearic acid 0.51 0.70
Oleic acid 1.24 1.47
Linoleic acid 1.10 0.08
Linolenic acid 0.12 0.10
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acid, palmitic acid, oleic acid -2} ¢ B A2
12225732

Tomasini 5(1995)2 A9 H37 tiFadd &
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FA 1 231 F A3 P, roqueforti = 27 TN Bl
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Table 4. Major steps in the manufacture of lipolyzed products.

ARG EFY 238 97) $1319] potasium sorbate
9] A7t Ao ok & .4, nitrate, sorbic acid,
nisin% ©| €9 4 vt Fri(Mann, 1981).

E2 FEY AFAgate] F#AE-S 3] Wil
lipase7} 0] &% ] 3= 7-9-ol Aol g F3l= o
S A 4= Atk West, 1996).

EMCA| 2] Al Alz=FH S 2okt
At

EMCY) AlZollt= W7} got FU g AE-2] gAto]
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7] g o]l =2 sjokstm, A5t AL off-flavor B3 &
doy|BE ¢hs] AAsekith. 12|22 EMC 2a
7) W9] proteinase T2 EYEH sh= Ro| vig3
stm, )73 lipase 27 Al £YUH amylase /3 £ EMC
9] ¥u)= walsly] Qo] RUEH k= o] vl
A sict,

A AzH 1 Y= EMCY xﬂ]z‘%}‘ﬂ—% A E T,
n)ZYAZAE] Racine AFS Z$- EMC 713 82T
oA 3087 XSt At At B g
25 2843} A7) v, 48,000 Kpa(7,000 psi)e] &
Ho7 aAx8gE 3k W3] A= scraper®
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oA 3087t A2 o Wk TR 1 vk
g £FE 20CE FZ8EE maltodextrin®l Y
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7} -3 ol 9J8te] M3t o] 100-150 m 2718 YA
28 F8A 02 B4R 4A EGEH AF E

ks A &3] Yzia 7 oz Au 1 o] AR sE

e

E 49}

. Prepare the substrate

. Add enzyme to substrate

. Inactivate the enzyme

. Standardize the final product
. Package

. Mix the enzyme into an aqueous solution and standardize its activity

Homogenize the mixture to promote the formation of an emulsion, which is needed to increase enzyme activity
. Incubation the emulsified substrate to develop desired flavor in endproducts
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