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Importance of Ripening during Natural Cheese Making
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Abstract

The ripening of cheese allows for the development of characteristic taste and flavour, nutritional substances, bio-active

components and texture, helping to improve quality. Many different microbiological, biochemical and nutritional changes

occur during the process depending on the quality of raw milk, added cultures and enzymes, as well as specific processing

and ripening conditions. During the ripening lactose is hydrolyzed to lactic, propionic and acetic acid, helping to reduce
potential effects of the problem of lactose intolerance. Fat is hydrolyzed to butyric, propionic and conjugated linoleic acid,
which function as bio-active substances. Protein is hydrolyzed to different peptides and amino acids which all show various

bio-activities. However, errors of cheese ripening can happen and affect the quality of the product. To guarantee good quality
cheese the process needs to be managed carefully with the right microbes used and ensuring cleanliness of processing

facilities, staff, ventilation and hazard analysis and critical control points (HACCP). Research into and controlling of ripening

technology is crucial for producing high quality cheeses.
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Table 1. Free fatty acid content of cheese during ripening
(Koh et al., 2002)

Free fatty acid

Cheese and ripening status .
pening content in fat (%)

Camenbert (fresh) 0.25
Camenbert (ripened) 2.5
Camenbert (ripened strong) 6.4
Muenster (ripened) 3.4
Roqueforti (ripened) 3.0
Livarot (ripened) 2.7
Gryuere Comte’ (ripened) 0.70

M\/\/\/\cooﬁ Linoleic acid (Cg, Cy2)
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Fig. 1. Linoleic acid (LA) & Conjugated LA (CLA) derivates
(Oh et al., 2008).
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Table 2. CLA content of cheese (Kwak et al., 2011)

CLA content

Table 3. Bioactive components of cheese peptides during
ripening (Kwak et al., 2011)

Cheese
(mg/g fat) Cheese Peptide Bioactive functions
Brie 4.75 Cheddar  Casein (cn) fraction Various phosphopeptides
Cheddar 4.02 B-cn (58-72) Inhibition of angiotensin-1
Cream 4.30 converting enzyme
Mozzarella o . .
Cottage 4.80 @ g1-cn(1-9) Inhibition of angiotensin-1
Edam 538 converting enzyme
Emmental 7.66 B-cn (60-68) Inhibition of angiotensin-1
Goat 429 converting enzyme
Mogzzarella 431 Gouda @ s1-cn(1-9) Inh1b1t19n of angiotensin-1
converting enzyme
Parmésan 4.00 f1-7), f(1-6)
Pec'ormo o Emmental a@g-cn & SB-cn fr Phosphopeptide,
Swiss 545 o antimicrobial activity
Viking 3.59 Inhibition of angi in-
. giotensin-1
Manch fr
Processed American 3.64 anchego  en fraction converting enzyme
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Table 4. Amino acid content of Cheddar cheese during
ripening (Kwak et al., 2011)

Amino acids Content (g/100 g cheese)

Essential amino acids

Histidine 0.87
Isoleucine 1.55
Leucine 2.39
Lysine 2.07
Methionine 0.65
Phenylalanine 1.31
Threonine 0.89
Tryptophan 0.32
Valine 1.66
Non-essential amino acids
Alanine 0.70
Arginine 0.94
Cysteine 0.26
Tyrosine 1.20
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Fig. 2. Various functionalities of milk protein (Livney, 2010).
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(1) #&(Calcium, Ca)

AAXZ 100 g T ZEe] TS 52~337 mgl = A=
o] Fiol wet zbe|7F W, Aoke] FA, FohyE o
W AA =4 Ak A7 24§ Aol EEA A
TH(Hong, 2009).

(2) 2l(Phosphorus, P)
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2002).
(3) LIE&(Sodium, Na)
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(Wardlaw et al., 2005).

(4) ZE(Potassium, K)
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tH(Willnet, 2001).

(5) of2d(Zinc, Zn)

o}12 superoxide dismutaseES H|E3 B §4E9 H
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o] 35, nzte] A Fol Fa3% TS ste ACE B

3% 9 tH(Gaucheron, 2011).

(6) M| & (Selenium, Se)
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(7) vlEFRI(Vitamins)
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(Hong, 2009).
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(1) = 3H(Blowing)
Az Bste Fr A A2 B e, £ A
%1 Clostridium butyricum %= W73+F1 Echerichia coli

o] 9o 93k Ao 7 B 7% tHIohnson, 2012).

(2) ¥M4(Change of Color)

X Z 9] ML o] ~E(yeast) = A (mold)d £

[
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(4) O|#|(Off Flavor) ¥ #2Sk(Bitter Taste)

A ze] o)A E ol wE, AA L Atg), oY 4 3
gy f714 HEE shekE SOl osta, &uk Frsk
B b st sglol &, ofn|iAil Fof wrdo) 7|l
O B E K Berlitz et al., 2004).

A= 54 T e LRES

(bacteriocine) B 2Fo] 221U (lysozyme) 2] A, 9 4(chlorine)
AL = 42+ Y EF(quaternary ammonium) Al E AHA| 2
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H, A 5o 91487 #e, S7IAde] /A B HAG
o] 23 B(brines; 26-28%)% X =] W
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