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Abstract: A method was developed for preparing processed cheese by using Mozzarella. The optimum ingredients formulation and

process conditions were determined through the single factor experiment andthe orthogonal experiment. The best ratio of two kinds of cheese

with their mutartion periods of one-month and four-month, respectively, was 2:1. The optimum addition amonts of trisodium citrate,

pentasodium tripolyphosphate, tetrasodium pyrop hosphate,whey protein concentrate, butter and water were 0.8%, 0.08%, 0.15%, 6%, 15%, and

20% , respectively. The best melting temperature, thawing time and 'mixing speed were 100 “C, 7 min and 1000 r/min, respectively. GC-MS

method was used to analyze the volatile flavor compounds of cheese flavorings and 23 kinds of flavor compounds were identified in total. The

contents of hydrocarbons, alcohols, aldehydes, ketones, acids, esters, phenols and dimethy | sulfoxide were determined as 7.8%, 9.56%, 4.81%,

5.82%, 22.91%, 41.1%, 0.26%% and 7.73%; respectively.
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Table 1 Standard of sensory evaluation of processed cheese
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Fig.1 The effect of different combination of months on the

hardness of the processed cheese
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Fig.2 The effect of different proportion on the intact casein
content
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Table 2 The effect of whey protein concentrate content on

processed cheese properties

g% ALY pH arfePE/mm AR AR 0%
2 894.60488.76% 5.51+0.00°  5842° 53.24°
4 930.30221.97%° 55340.01°  5543% 55.39°
6"  956.36x10.07°"° 55940.00° 51+ 56.84°
8 983.80417.86™ 5.62+40.01¢  5043° 54.11¢
10 . 1016.60+17.19° 5.68+0.00°  38+2¢ 52.79°
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Table 3 The effect of butter content on processed cheese

properties
Ao AR AR YA
o pH & W 1%
=/% lg /mm 1%

5  1121.84+106.27°5.7240.01* 46+1% 26.58+1.23% 50.28°
10 1015.78434.05° 5.68+40.00° 4742° 28.1240.76° 51.14°
15  977.05248.05° 5.64+40.01° 58+2° 29.39+1.18° 52.05°

20 919.42423.17° 5.7040.01% 7244° 31.9540.50¢ 52.95¢
25  773.08453.84° 5.6740.01° 64+43¢ 33.43+1.63% 51.84°

2.1.4 KIS INE I E
& 4 K FINE X TR R RS0

Table 4 The effect of water content on processed cheese
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Table 5 The Ly (3*) orthogonal experimental design and results

A% BE
K5 A B C . .
Ta N
(/%)  (WPC/%) (/%)
1 10 4 10 1 79
2 10 6 20 2 87
3 10 8 30 3 72
4 15 4 20 3 20
5 15 6 30 1 76
6 15 8 10 2 80
7 20 4 30 2 70
8 20 6 10 3 78
9 20 8 20 1 85
ki 79.33 79.67 . 79.00 80.00
k2 82.00 80.33  87.33 79.00
ks 77.67 79.00  72.67 80.00
£ 4.33 1.33 14.67  1.00

6 L, (B)HWAEDHR
Table 6 The variance analysis of the results of the Lg(3%)

properties orthogonal test
Hda ‘ o KR SS df MS Fia 2Fh
g pH BRALPE Imm IR R 3% —
/% R 356.00 6 59.33  59.333  0.02
10 2306.2345.55° 5.7140.01° 50422 47.83° il 57121.00 1 57121.00 57121.00 0.00
20 875.03+29.18° 5.74+0.01° 5442 55.29° A 28.67 2 14.33 14.33 0.07
30 572.22487.57° 5.75+40.00°¢ 6143° 56.87° B 2.67 2 1.33 1.33 0.43
40  64.97+1.08° 5.7640.01% 7043° 60.559 C 324.67 2 162.33  162.33  0.01
50 42.0541.51° 5.7620.01° 75.542¢ 61.58° 2 E 200 2 1.00
HE 4 FTLLE H, BEE /KIS IMERsgm, 1) BiEE 57479.00 9
TR 2L R R (p<0.05); flifk Y448 35800 8

PRI H 2 g Ik (p<<0.05); VAR R AN 2
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Table 7 Lis (4%) orthogonal experimental design and results
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Fig.3 Chromatogram of the total ion-current of volatile
compounds of the processed cheese
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Table 9 Volatile compounds identifiedinthe GC-MS effluent of

products for processed cheese

ES
o IR F
KI5 A(RBE B(IA C[4k/ .
‘ _ . EaTha %
EIC)  Imin)  (r/min)]
1 70 3 600 1 1 45.22
2 70 5 800 2 2 45.65
3 70 7 1000 3 3 46.72
4 70 9 1200 4 4 46.60
5 80 3 800 3 4 50.68
6 80 5 600 4 3 52.57
7 80 7 1200 1 2 57.96
8 80 9 1000 2 1 58.11
9 90 3 1000 4 2 54.50
10 90 5 1200 3 1 53.42
11 90 7 600 2 4 57.68
12 90 9 800 1 3 56.98
13 100 3 1200 2 3 57.12
14 100 5 1000 1 4 57.51
15 100 7 800 4 1 60.43
16 100 9 600 3 2 61.02
k1 46.05 51.88 5412  54.4254.30
k2 54.83 52.29 53.44  54.6454.78
ks 55.65 55.70 5421 52.9653.35
Ks 59.02 55.68 53.78 53.5353.14
mE 12.97 3.82 0.78 1.68 1.67
*R8 FEDHR
Table 8 The table of variance analysis
7 E KRR SS df  MS Fia \ 2FH
A 0.05 9 0.01 43.73 0.00**
HIE 473 1 473 36234.63 0.00%*
A 0.05 3 0.02 118.83 0.00**
B 0.00 3 0.00 = 1110 0.01*
o 0.00 3 0.00 1.25 0.37
R E 0.00 6 0.00

EIRE 4,78 16

24 B AL 0.05 15
E: R Squared=0.963(Adjust R Squared=0.907), 0=0.05.
K 8 AT LA H, 7KIIREE . I AN A i
RERIFEMANGA P : ZKUHIR BE> IR >0k, HoKik
Tk JEE RS TR0 e R By 5 . R 7 I LUE
H, KRS FOE RO 4, B 100 °C; B JR] RLE R
KF 3, B 7 ming SEENE KT 3, B 1000 r/min,
AARAIRAHE N ABCs, 53R ERERILAE A —
o 1EMAE SR H G T B, SREEIR
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B 4R G B 1A /min AR Aa %t B2 1%
1 1.955 2-F AACE 2.804
2 2.584 3-7 AR 7.795
3 2.751 L TES 5.37
4 3.29 FAATEPEE 1.926
5 4.129 2-F2 A B P B 25.1
6 4,726 1- & ¥ -3-ER 4.861
7 6.331 T 21.33
8 6.496 R-2-F OB 1.231
9 8.874 3-FHh-6-2A T ABE 7.785
10 9.611 2- B BR 0.099
11 10.732 AR 7.712
12 12.573 R EE 2.064
13 13.317 O 1.543
14 13.493 B4 £.BR LB 0.237
15 13.848 TER B 2.536
16 14.748 2,4-% Z Bk 2.735
17 15.072 2-THh-1-¥782 1.991
18 17.469 2- KX ER 0.847
19 18.021 2-%Hh-1-B5 1.285
20 18.534 2-RATEE 0.050
21 31.686 2,6- =4 T KA P Iy 0.080
2 2,765 2,6-3 (1, 1-= %) 4- (1- 0,189

ARAE) Ry

23 37.757 3711- =¥ -1+ =B 0.252

3 #ip



M EmBHL

Modern Food Science and Technology

2012, Vol.28, No.9

3.1 AL, 1951 Mozzarella T i T B& K AL
TN: BN 1 AN H AT 4 A H E) Mozzarella KI8T
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3.2 FHIEEIL B, S 23 FHERMEED,
R LM, (5 7.8%; EESR T, 5 9.56%; fER
20, 5 4.81%; BHZE3Fh, 5 5.82%; MRIE2 M, 5
22.91%; B 5Fh, & 41.1%; M2k 25, & 0.269%
S ZHIEER, 5 7.73%, R TG EY) S S BN 99.822
ng S5 T/ FEH R s R AR R A
Y, EER RS 2-FIEN IR Il . 3-H-6-52
HEONRE. BEARCE. CRRORE HIRFRI RIS
WA RJE RIS, b 2- B i & i

S 30K

[1] Fox P F. Fundamentals of cheese science [M]. Maryland:
Aspen Publishers Inc., 2000

[2] FoxP F, McSweeney P L H. Cheese: chemistry, physics and
microbiology [M]. London: Academic Press, 2004

[31 215, AR A 5 % e, 5 R P W ) R TR oL S
MEALEFR[3]. 4 E FLlk,2008,6:42-44

[4]  PME,FLORHE KA. L LI & T 9k rn T [J].H
= #,)l2,2006,8:48-50

[5] PN, ML, 2, A 5 K00 2 B 1 AR ) g ) AT )
[3]. 5 E F.)1k,2006,8:45-47

[6] SYLVIE M. Water-holding capacity. and characterization of
protein interactions in processed cheese [J]. Journal of dairy

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

research, 1995, 62: 479-489

Laila B Abdel-Hamid, S A El-Shabrawy, R A Awad.
Chemical Proper-ties of Processed Ras Cheese Spreads as
Affected by Emukifying Salt [J]. Journal of Food Processing
Preservation, 2002, 24: 191-208

0 TR, S A5 AR, Mozzarella 5% (4 5T
WFFR[I]. 97 & i B ,2011,27(2):158-161

S 5 MR A TR 7 P TS TR DR 3R 20 A AR 7 e T
R[D] AR ALK 24,2007

Z3e X1 AR 3 55 B BRI ) UL [J] IA BT i
Bl,2012,28(2):233-236

Villasenor M J L, Valero E, Sanz J, et’al. Analysis of volatile
components of manchego cheese by dynamic headspace
followed by automatic thermal desomtion GC-MS [J].
Milchwissenschaft, 2000, 55(7): 378-386

Dirinck/P. Flavour characerization and classification of
cheese by gas chromatographic mass spectrometric profiling
[J]. Journal of Chromatography, 1999,55(7): 203-208
Vakaleris DG. Effect of proteolysis of natural cheese on body
and melting properties of pasteurized process cheese spread
[J]. Journal of Dairy Science, 1964, 47:592-595

Mileko S, Foegeding EA. Physical properties of rennet casein
gels'and processed cheese analogs containing whey proteins
[J]. Milchwissenschaft, 2000, 55: 513-516

VAN NLIET T, VAN DD HIM, ZOON P, e al. Relation
between syneresis and rheological properties of particle gels
[J]. Colloid and Poly mer Science, 1991, 269: 620-627

1202



