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ABSTRACT

In this paper, we describe the effect of the additdf lipase on Free Fatty Acids(FFA) of Iranian itehbrine
cheese. FFA was determined at different ripeninges in cheeses manufactured with and without coniaher
lipase. The addition of lipase increased the amairibtal FFA, particularly of short — chain FFA.ngxpectedly,
lipase utilization significantly (P<0.05) affectedtal FFA concentration. The amounts of Myristiclei® and
Linoleic acids increased until the day of 450f ripey period and then decreased until the end aémripg period.
The slower rate of FFA production in the controleeBe (sample without added lipase) was attributedhée
inhibitory effect of NaCl on lipolysis.
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INTRODUCTION

White brined cheeses are almost semi-hard cheebké&d) are particularly suitable for hot climatetey are stored
in concentrated brine. Many different types of jpckcheeses are produced in Eastern Europe, Balicahghe
Middle East [8]. In Iran, pickled cheeses are aanpprt of the diet of people. The white brinededes produced
from raw milk are preserved 6-8 months in ordedéwelop a desired flavour and texture and thoseufaatured
from pasteurized milk have a ripening period of@thtovo months [8] World cheese production is alnigsmillion
metric tons per years, approximately 75% of whighipened for periods ranging from 3 weeks to mben 2
years. Cheese storage represents a significanpiiap of the total cost which is 0.25 to 1.0 USn#/kg. The
major cost incurred involves the cost of providiefrigerated storage as well as the cost of thestmaent covering
the value of material held in the inventory. Accated ripening of cheese has the potential forngathie industry
hundreds of millions of dollars annually, and Hasréfore been of great interest. Methods whictcareently being
evaluated include starter culture modification, vated or programmed ripening temperatures, addigbn
exogenous enzymes, and combinations thereof Lipdsieh is often used for production of some cheeséeties
(especially Italian cheeses) liberates short andiume chain fatty acids from triacylglycerols[9]. Aumber of
volatile compounds contribute to the aroma whichy\according to the kind of milk used (ewe, cowaomixture)
and the method of manufacture. Acetic acid is tlestnabundant acid; however, upon addition of lipdseng
preparation of the milk, the cheese will have hightels of short-chain acids (Cg) are produced, which may
subsequently be esterified by ethanol. White pitldbeese made from raw milk ripens more quicklynthaat
treated milk cheese. However, studies on free fatigs contents of white pickled cheese made fipasé add
milk is scant. The aim of this study was to expltre effect of a commercial lipase on the compaositf Free
Fatty acids of white pickled cheese made from raw's milk.

Therefore we suppose that enzyme lipase additiorchange the FFA composition of Iranian white hilimheese
without creating off- flavor.
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Cheese manufacture

Ewe's milk from the Zandy breed was supplied frofaran in Varamin. Experimental cheese samples wexde in
three replications at the Tehran Pegah dairy flBgliran, Iran). Lighvan cheese was produced usingnilk. The
raw milk was warmed to 3&, and then added microbial lipase (%2) (Fluka,sSyand coagulated with microbial
rennet for 60 minutes. After curdling, the curdswaut into cubes of approximately 1 tand left to rest for 15
minutes. The slab curd was placed on a mesh taidevaighted for draining. After whey separationswa
completed, the curd was cut into large cubes (agymiately 10x10x7 cm) and immersed in brine with 22%
concentration for about seven hours at room tenpera The cheese blocks were placed into a titeglantainer
with brine salted to about a 12% concentratione Tbntainer was sealed and stored for 90 days [1].

Ewe's milk

\

Milk warmed to 36C

\

pH=6.3

v

Fungal rennet (2.5gr/100 kg of milk) and microbiphse (%2)added

v

Curd cut (size of the curd cubes 1cm)

Curds placed on cotton cloth

|

Whey removed, molded and pressed

v

Curd cut (size of the curd 10x10x7 cm)

Curd held at 36 °C for 2 hours

v

Brine kept at 22% for 7 hours at room temperature
\j

Curd placed in brine 12%

|

Cheese ripened at about@for 60 days
Figure 1.Protocol for the production of White brine cheese using microbial lipase

Lipolysis
The level of lipolysis was assessed in cheese snipl25, 45 and 60 days old by measuring freg éa&itls (FFA)
content.

Sample preparation

Extraction of cheese lipids and isolation of theARiere executed by GC as described by other relsea¢4]. The
sample was prepared as follows: cheese (2.5 g)gveamd with anhydrous N8GO, (4 g), and then 0.4 ml 80,
(2.5 M) and 1.0 ml internal standard solution camtey C;3.0, C;7:0 (0.5 mg m1leach) were added. This mixture was
extracted three times with 3 ml diethyl ether /taeps (1:1, v/v). After each extraction, the solutivas clarified by
centrifugation (Beckman centrifuge, Model TJ-6, U3@00 rpm for 5 min at room temperature and theeupp
solvent layer was transferred to a screw-cappeeé tdntaining anhydrous Nag@1.0 g). The pooled diethyl
ether/heptanes extract was applied to a MEGA BONDENH, precolumn (2.8 ml, containing 500 mg of silica
modified with aminopropyl group; Varian, HarbongiCA, USA), which was conditioned with 10 ml hempea. The
neutral lipids were eluted from the column with b0 chloroform/2-propanol (2:1, v/v). The FFA wasiteld with
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10 ml diethyl ether containing 2% formic acid ameert FFA was collected in a screw capped tube. Apkam
(0.1uL) from this solution was taken for GC deteration of the FFA. Two chromatographic injectionsrgrmade
from each cheese extract. A gas chromatography In8ide 3400 (Varian, Harbor city, CA, USA), equippeith
an on-column injector and a flame ionization dete¢FID) was used with a capillary column Bp-21(g&gn30 m,
inner diameter 0.53 mm). Direct cold on-column datign took place at 60 °C for 2 min; the injectemiperature
was raised 60-220 °C at a rate of 10°C hiand then held at 220°C for 25 min. Injector aetedtor temperature
were 200°C and 250°C respectively. Carrier gasnitaggen and its purity was 99.9%. The pressureh&mdspace
was 15 psig. The identification and quantificatmncheese were based on known Concentration afrdift fatty
acids standard>99%GC; Sigma, Steinheim, Germany).

Statistical Analysis

The data were statistically analysed using a cotelyieandomized design (CRD) with three replicasioData were
subjected to analysis of variance using the SAfs8tal software package SAS Institute (1988). Meamparison
was performed with LS®test at th&<0.05 level of significance.

Result and Discussion

Chromatographic separation of underivatized FreatyPecid (FFA) allowed the quantitation of all majfatty acids
in one run (Figure 2.). The release of FFA in pickicheese was studied at various stages of ripgiiable
1.).Examination of this table revealed that theitimid of lipase had significanP&0.05) effect of FFAcomposition.
FFAs were found to be g Cigi, Cis2 Capric acid was the most abounded free fatty aoing all released
FFAs. This quantity was attributed to tendencyipdde toward capric acid. Short chain free fatiga¢SCFFAS)
increased during ripening. The relatively highesr@ase was viewed in the concentration of SCFF& (€ G.o),
which has a significant impact on the developméntharacteristic aroma of cheese, during ripeniantmedium
chain free fatty acids (MCFFA) (& to Ci4.0) and long chain free fatty acids (LCFFA);(Gto Cis.) (Table 1.).
This could mainly be due to specificity of milk diprotein lipase and microbial lipase added to milkcheese
making towards FFA located at the positions sn-d am-3 of the triglyceride. [Shahab Lavasanial, 2012].
Generally SCFFA are predominantly esterified atdbter esters bond of tri- or diacylglycerides [11]

600 —

1223

500 —

400—| \

300—

18.557

8417
9575
12,561
14.040
— 15,356
19.382
21521
72991
24.850
25557

15,059
he

5209

=

200—
100— \ :

-47

Lo bs !

Minutes

u:—
o
o

Figure 2. Gas chromatogram of FFA extracted from avhite brine cheese spiked with internal FFA standails
Cizand Cy7.

Despite the quantitative importance of medium atylchain FFA, they are not the main contributorgheese
flavour [3]. Butyric acid was the main FFA in SCFAntrol samples (without added lipase) and capadid was
the main FFA among SCFFA samples contains 2% aliiggse. Among medium chain FFAs, Caprilic and Lauri
acids increased during ripening of Iranian whitendrcheeses however myristic acid increased ustitldys of
ripening and then decreased until the end of riggepieriod.

Lipoprotein lipase (LPL) and microbial lipases wenest likely responsible for the low lipolysis lévleund in
cheeses without added lipase. As observed in taflbé& increase in the lipolytic activity during eiping was
primarily related to an increase in the contentsbbrt-chain FFA. Cheeses with commercial lipaseeddadad
significantly higher amount of total FFA than chegsnade without lipase at all sampling times. Timeunts of
myristis, oleic and linoleic acids increased udAfl day of ripening and then decreased until the afndpening
period because FFA and alcohols can be convertethda —chain fatty acids, esters, like ethyl aeetar ethyl
butyrate [7].

The role of FFA in determining the quality and md&y of flavour in non-rancid Iranian White brimheese is

rather limited and additional factors such as tatadlity and degree of protein degradation [5] @l as headspace
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volatile compounds, mainly ethanol, propan-1-otabe2-ol and butan-2-one [6] are also importane $lower rate
of FFA production in the control cheese was attgduo the inhibitory effect of NaCl on lipolysis.

Tablel: Changes of free fatty acids of white pickkk cheese made from microbial lipase during ripeningime*

(mg/100g)

Free Fatty Acids( mg/100g)

Ripening

l;(;?riOf; level Cao Cuo Cso Cso Cio0 Ci20 Cia0 Cis0 Ciso Ciga Cig2 SCFFA MCFFA"  LCFFA’ Total
ays
5 Lo 3.93% 945" 124%° 10.03" 34.8%" 13.3%" 36.18" 0.1 36.63° 34.90° 52.2¢ 31.938 84.38%  132.83% 293.1%"
Ly 0.99% 16.8¢°% 24.8¢° 342¢8° 686%° 2053 0.93° 1.68° 1070® 42.08® 61.50° 76.0%® 90.10° 115.93° 317.3¢°
45 Lo 438°  1347° 14.02° 11.45° 3520° 19.90° 27.98° 4.35° 38.48° 69.08° 77.20° 38.95° 83.08°  189.16° 347.42°
Ly 2.38°  27.45° 2808° 4355° 90.98° 2518° 185° 550° 4450 5150° 57.18° 99.08° 118.06° 118.63° 367.61°
90 Lo 15.925  40.65° 30.28F 2053F 50.98F 57.88F 1.00° 245F 4255° 20.08F 69.25° 91.45°F 109.85° 143.33F 38558F
Ly 3.0 358%F 39.08 4748 o954F 2508 235 608" 480" 29707 5768 1223%F 12285  98.20"  376.28

*Different letters (a-d) in the same columns wegmisicantly different from each other for lipasadds (P <0.05). Different capital letters (A-D) in the samolumns were significantly different
each other for ripening period €0.05).

The present results indicate that the use of ligasthe manufacturing of white pickled cheese echanthe

TLo: Cheese without using lipase as a control sanhpleCheese with using 2% lipase

from

*
SCFFA:short chain free fatty acids; MCFFA: mediumaia free fatty acids; LCFFA: long chain free fadigids

CONCLUSION

development of free fatty acids but has only ahsligffect on the pattern of the free fatty acidenfed in white

pickled cheese. The high level of lipase additioncheese milk could be recommended for accelerétieg

development of flavour in this cheese over a shpening period and applying 2% of microbial lipge®duced
better flavour and accelerated ripening periodafian white brine cheese.
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