pISSN 2384-0269
elSSN 2508-3635

Received: March 20, 2017
Revised: March 23, 2017
Accepted: March 23, 2017

*Corresponding author :
Jun-Sang Ham, National
Institute of Animal Science,
RDA, Wanju, Korea.

Tel : +82-63-238-7366,
Fax : +82-63-238-7397,
E-mail : hamjs@korea.kr

J. Milk Sci. Biotechnol. 2017;35(1):47-54
https://doi.org/10.22424/jmsb.2017.35.1.047

ARTICLE

712 40| OE MX[Y 2Rt x|x2| FEEY

= = *
QRIS - RN - BDIY - £0IQ - BHT - BEY
SEXEY TSNS

Quality Characteristics of Low—fat Mozzarella Cheese
prepared at Different Cooking Temperatures

Ja-Yeon Yoo, Won-Seo Park, Gi-Seong Han, Min-Yu Song,
Seok-Geun Jeong, and Jun-Sang Ham

National Institute of Animal Science, RDA, Wanju, Korea

Abstract

There has been an increasing interest in low-fat foods among consumers worldwide. However,
very few dairy companies produce low-fat cheese in Korea. Therefore, low-fat cheese
production must be studied to not only promote consumer health but also diversify the
domestic natural cheese market. In this study, we attempted to soften the texture of low-fat
Mozzarella cheese prepared from raw milk standardized to 2% by changing the temperature
of the cooking process from 43°C to 37°C and 40°C. The protein and fat contents of low-fat
Mozzarella cheese prepared at the selected temperatures was 5.10-7.01% higher and
5.24-6.38% lower, respectively, than that of control cheese. Moreover, the hardness of low-fat
Mozzarella cheese decreased with increasing cooking temperature. Further research to
improve the sensory characteristics of low-fat cheese is required.
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Table 1. Conditions of gas chromatography for fatty acid analysis

ltems Condition

Instrument Varian star 3600. U.S.A
Omegawax 205 fused-silica

SRR
0.25um film thickness)

Detector Flame ionization detector

Carrier gas Nitrogen .
(99.99%, research purity)

Column flow rate 1mL/min

Split ratio 100:1

Injection port temperature 250

Detecton port temperature 260T

Oven temeprature 200TC
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Table 2. General composition of low-fat Mozzarella cheese made by different cooking temperature during storage period

Storage time (day)

Treatments
0 4 8 12 16
C 55.56+1.98" 54.49+3.00% 58.35+2.48° 56.27+4.10%® 58.01+1.81°
T 51.7621.33° 55.17+0.35° 56.94+1.49° 59.49+1.07%% 60.32+2.06°
Moisture
T2 51.54+1.65° 51.54+0.66° 58.88+1.96° 59.39+0.73"% 60.45+1.78
T3 52.85+1.34° 56.44+0.14° 59.83+0.70° 61.12+0.80™ 60.27+2.07°
C 20.55+0.68% 18.84+1.20%%° 16.93+1.46% 17.69+1.79% 17.28+0.86"
T 25.65+2.65™ 24.62+0.18% 23.57+0.76"%° 22.07+0.81%% 21.63+1.49"°
Protein
T2 27.5620.90% 25.20+1.54% 22.79+0.96™ 22.41+1.27% 21.66+1.27"°
T3 26.62:+1.02" 21.76+0.80™ 22.02+1.24" 21.36+0.43" 21.76+1.91"
C 22.49+1.374 23.71+1.76" 21.92+1.78* 23.12+1.78" 21.61+1.12%
T 17.25+0.68% 15.95+0.51% 15.40+0.55% 14.48+0.23% 13.99+0.36%
Fat
T2 16.91+1.74% 15.85+1.64%° 14.12+1.40%®° 14.13+0.98%° 14.13+1.48%
T3 16.1141.17% 14.60+1.13%° 13.89+0.73% 13.40+1.18% 13.70+1.38%
C 0.82+0.03% 0.7640.07%® 0.71£0.02%° 0.7240.02% 0.7240.06%°
T 0.86+0.015°%® 0.88+0.06"% 0.83+0.03" 0.81+0.01% 0.82+0.06™
Salt
T2 0.94+0.07"% 0.91+0.09™ 0.81+0.02" 0.81£0.01% 0.81+0.03"
T3 0.96+0.06" 0.96+0.08" 0.82+0.03" 0.81£0.03% 0.81+0.04%°

Data are meanzstandard deviation values.

P . Means with different superscripts in the same column are significantly different (p<0.05).
¢ . Means with different superscripts in the same row are significantly different (p<0.05).

J. Milk Sci. Biotechnol. Vol. 35, No. 1 | 49



Yoo et al.

Azs A AsEre], AxAlol 16.11~17.25%F iz QI ztol7} ¢lirt.

T-9] 22.49%0] H]3) w@okct chldal Aupeleke. o2} A

g LT 37|70 Aol wet rastget, ol A=E 2. XA =

HEHo]| g7} HH51917] fl&o] A= | £E3Fo] Z71917] 7h 24 T2 2T 9 At XA 2L Table 49

[0)

o Folct, FEIFo| QlojAE BUT AR A= Bt 2t} 2ok At 25 B8t APARI palmitic acid] &
o, AR A 27 =4 UEgeH, ofdt A3k dE 0.75% o] 42.10~43.88%= 7Y A YEhd=t, ol IRl at
o] Bzl Ask= Zetow A=t X292 pHE Table et A2 WY palmitic acid®] 240] 7FY w4 UYehsdthe A &
33k Zokom, dixF 9 A, I8 A7 w59 (2004)9] A7-ZAel AR5t theo g2 EXSIAHMARI Oleic

Table 3. pH of low-fat Mozzarella cheese made by different cooking temperature during storage period

Storage time (day)

Treatments
0 4 8 12 16
C 5.59+0.40° 5.57+0.37 5.57+0.40 5.7240.29 5.7410.40
T 5.47+0.28 5.49+0.26 5.50+0.29 5.74+0.19 5.66+0.27
P T2 5.51+0.28 5.42+0.21 5.49+0.22 5.72+0.22 5.72+0.21
T3 5.41+0.34 5.34+0.19 5.44+0.09 5.67+0.25 5.62+0.31

‘Data are meanzstandard deviation values.

Table 4. Fatty acid composition of low-fat Mozzarella cheese made by different cooking temperature

Treatments
ltems
C T1 T2 T3

C14:.0 12.73+0.64" 12.96+0.87 13.15+0.98 12.92+0.81

C16:0 43.83+3.14 43.88+3.10 42.106.10 43.70+3.08
C16:1 n7 1.84+0.43 1.78+0.41 1.75+0.36 1.8240.35

C18:.0 12.99+1.40 12.85+1.71 13.49+1.62 12.99+1.54
C18:1 n9 25.60+3.08 25.60+3.45 26.47+4.55 25.69+3.31
C18:1 n7 0.09+0.02 0.9 +0.02 0.09+0.02 0.10+0.03
C18:2 n6 2.09+0.23 2.04+0.21 2.13+0.30 2.02+0.26
C18:3 n6 0.10+0.02 0.10+0.02 0.09+0.02 0.09+0.02
C18:3 n3 0.2110.04 0.21£0.03 0.21+0.04 0.20+£0.4
C20:1 n9 0.30+0.06 0.28+0.03 0.27+0.05 0.270.04
C20:4 n6 0.1340.02 0.1240.02 0.13+0.04 0.13+0.01
C20:5 n3 0.03+0.00 0.03+0.00 0.03+0.01 0.030.00
C22:4 n6 0.03+0.01 0.04+0.01 0.03+0.01 0.03+0.01
C22:6 n3 0.03+0.02 0.03+0.02 0.04+0.02 0.03+0.02
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Table 4. Continued

Treatments
ltems
c T2 T3

SFA" 69.54+3.19 69.69+3.50 68.75+4.81 69.60+3.33
USFA? 30.46+3.19 30.31+3.50 31.25+4 81 30.403.33
MUFAY 27.84+3.01 27.7543.32 28.59+4 55 27.87+3.18
PUFA? 2.6240.28 2.5620.26 2.66+0.38 2.52+0.31
n3 0.2740.05 0.27+0.04 0.28+0.06 0.25+0.05
né 2.3540.25 2.29+0.22 2.39+0.33 2.27+0.28
né/n3 9.00+1.34 8.66+0.77 8.82+1.44 9.13+1.10
MUFA/SFA 0.40+0.06 0.400.07 0.42+0.11 0.400.06

PUFA/SFA 0.03+0.01 0.040.01 0.04+0.00 0.040.1

Data are meanzstandard deviation values.

" SFA: Saturated fatty acid, # USFA: Unsaturated fatty acid, ¥ MUFA: Monounsaturated fatty acid, ¥ PUFA: Polyunsaturated fatty acid.

acid®] §o] EsroLy, HAH 0 HeAIo] 68.75~69.69%
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Table 5. Texture of low-fat Mozzarella cheese made by different cooking temperature during storage period

Storage time (day)

Treatments
0 4 8 12 16
C 0.3440.04" 0.27+0.15° 0.27+0.19 0.27+0.22 0.2540.17
T 0.540.19 0.53+0.14*¢ 0.53+0.19 0.47+0.22 0.45+0.26
Hardness
T2 0.49+0.16 0.55+0.16" 0.41£0.13 0.40£0.10 0.42+0.10
T3 0.44£0.13 0.30+0.10%® 0.3620.18 0.34+0.14 0.30£0.12
c 1.69+0.10" 1.61+0.16" 1.59+0.13" 1.59+0.05" 1.56+0.17
T 1.46+0.05° 1.43+0.01° 1.42+0.04® 1.4240.07 1.410.06
Cohesiveness
T2 1.45+0.03° 1.43+0.04° 1.43+0.05° 1.43+0.04° 1.40+0.04
T3 1.45+0.10° 1.42+0.01® 1.39+0.03° 1.43+0.04° 1.43£0.02
o 30.89+1.30 30.52+1.30° 30.51+1.30 30.48+1.48 30.32+1.63
T 32.2140.37 32.27+0.34" 32.23+0.42 32.0520.51 32.02+0.65
Springiness
T2 32.05+0.42 32.31+0.34* 31.90+0.46 31.97+0.44 32.130.37
T3 31.83+0.65 31.79+0.48"® 31.37+1.19 31.47+0.92 31.31%1.06
C 0.57+0.38 0.4240.21 0.42+0.07 0.43£0.35 0.39+0.27
T 0.79+0.25 0.75+0.20 0.74+0.05 0.6620.27 0.6310.33
Gumminess
T2 0.70+0.23 0.49+0.22 0.58+0.16 0.57£0.15 0.59+0.12
T3 0.6240.15 0.55+0.14 0.50+0.24 0.48+0.19 0.43£0.17
c 17.93+12.76 12.90+7.12 13.01+9.05 13.45+11.58 12.05+8.77
T 25.44+8.32 24.33%6.72 24.00+8.29 21.29+9.16 20.28+11.18
Chewiness
T2 22.54+7.53 2545+7.28 18.57+5.52 18.34+4.97 19.02+4.12
T3 19.9145.21 17.62+4.69 15.85+8.07 15.29+6.39 15.2945.70

‘Data are meansstandard deviation values.
A . Means with different superscripts in the same column are significantly different (p<0.05).

Table 6. Sensory characteristics of low-fat Mozzarella cheese made by different cooking temperature during storage period

Storage time (day)

Treatments
0 4 8 12 16
C 7.0£0.21" 7.0+0.56" 6.5+0.76 6.8+0.46" 6.5+0.57
T1 6.2+0.59° 5.9+0.15° 5.9+0.66 6.0+0.31%® 6.30.25
Color
T2 5.9+0.35° 5.7+0.85° 5.9+0.57 5.8+0.42° 5.8+0.35
T3 6.120.31° 6.2+0.31® 6.30.35 6.3+0.44"° 6.420.65
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Table 6. Continued

Storage time (day)

Treatments
0 4 8 12 16
C 5.840.31 5.620.46 6.40.75 6.1+1.05 5.4+0.71
T1 5.241.04 5.9+0.76 5.9+0.35 6.1£0.47 5.840.50
Flavor
Vi 5.2+0.81° 5.4+0.89% 6.340.85% 5.8+0.75% 5.8+0.25°
T3 5.9+0.55 5.840.40 5.9+0.31 6.010.21 5.6+0.66
C 5.80.14 5.3+1.00 4.6+1.48 5.1+1.97 5.0+1.21
T 5.1+1.27 5.4+0.76 5.8+0.12 5.9+0.95 56+1.08
Texture
T2 5.1£0.61 5.7+0.87 6.20.60 6.2+0.55 6.4+0.26
T3 5.5+1.01 5.940.61 5.9+0.15 6.50.60 5.30.36
C 5.7+0.31 5.620.69 4.9+1.85 4.8+1.66 4.8+1.62
T 4.7+1.23 5.5+1.01 5.540.21 6.0£0.32 5.1%0.74
Taste
T2 4.8+0.95 4.0+1.29 5.8+0.95 5.620.35 56+0.35
T3 5.0+0.83 4.0+0.06 5.8+0.42 5.4+0.61 4.9+0.59
C 5.8+0.26 5.7+0.74 4.9+1.76 5.1+1.70 50+1.33
Overall T1 494147 5.8+0.85 5.840.23 6.1£0.26 5.640.52
preference T2 4.9+0.72 5.2+1.14 6.1£0.75 5.840.12 6.1£0.10
T3 5.3+1.01 5.840.40 5.9+0.42 5.840.40 5.4+0.44

‘Data are meantstandard deviation values.
A - Means with different superscripts in the same column are significantly different (p<0.05).
¢ . Means with different superscripts in the same row are significantly different (p<0.05).

7 Asjolo} & Ao A,

B e 53084 dFARIAEITIAIEE: PJ01099801)2] Al
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