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A Study on the Improvement of Stretchability of Mozzarella Cheese
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Abstract

This study was carried out to investigate the improvement of stretchability in Mozzarella cheese based on the
influence of various factors such as starter type, fat content, salt content and stretching temperature. To do this
study, stretchability, meltability, fat leakage and the change of soluble nitrogen compound were measured during
storage of the Mozzarella cheese at 4T for 10 weeks. When L. buigaricus starter was added, stretchability of
the cheese was excellent and cheese manufactured with starter of L. bulgaricus and L. bulgaricus : Str.
thermophilus = 1 : 2 improved meltability because of high soluble nitrogen compound. When salt content of
cheese was 0.5%, this resulted in extreme deterioration of quality in regard to stretchability, meltability and
fat leakage at five weeks and when salt content of cheese was 0.5, 1.0 and 1.5%, soluble nitrogen compound
was 4.49, 4.45 and 2.61% at one week and 19.71, 19.44% and 17.07% at eight weeks, respectively. Stretchability
was good at high stretching temperature, and cheese with stretching at 60T showed poor meltability at the first
stage, but this cheese had good meltability in process of time because increase in soluble nitrogen compound

was high at low stretching temperature.
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(Kosikowski, 1977)2.2. #+% HE}2 TH0] 100 mL S}z
Ad] €71 & Sharp's extraction solution® & =&t} o] Zat
23E 50T water bathol] B3 14]7F X8 & A EF0]

2 o33t §9H-8 KjeldahlH (Kosikowski, 1977)°] 2]&] =3

Az oA 2EFE F5, A g Ad dE
exol MsE Fol 74 YRol VI GeA, =
Welh Yo Aze) 27 AE CAEAE A
slete] Thest e AR AAE AN $, B,
A, A AQEES 44 A7 xR (Lee, 1986),
Kjeldahi*(Kosikowski, 1977), Mojonniersl(AOAC, 1984),
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R

AEE{o] LB
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Table 1. Composition of Mozzarella cheese made from
different starter ratios of L. bulgaricus to Str.

thermophilus
Composition Moisture ~ Salt Ca Fat  Protein
Starter ratio ) G % () (%)
LY 4820 1.18 076 2558 2432
L:S%=1:1 5000 108 075 2445 2334
L:S=1:2 5033 111 071 2350 2324
L:S=1:3 50.88 1.17 072 2335 23.43

b bulgaricus, 2 Str. thermophilus.

Table 2. Comparision of soluble nitrogen compound and
meltability in Mozzarella cheese made from
different starter ratios of L. bulgaricus to Str.

thermophilus

Time  Soluble nitrogen . 2
Starter compound(%o) Meltability(cm’)
ratio 1Wk 1Mo 2Mo 1Wk 1Mo 2Mo
LY 6.56 1032 19.05 38.00 56.70 49.00

L:S?=1:1 432 1714 1877 2650 2608 2844
L:S=1:2 38 1775 2155 3220 4620 5133
L:S=1:3 446 1439 21.04 2600 2663 3044

D L. bulgaricus, 2 S, thermophilus.

etk AAANE L bulgaricus® ~BVEI 2 H71E X =7}
O fEo zetEd vl fatith A2 L bulg-
wicusE 2EE12 A7)3 X =27) v §389 2EHE 9 v
3 r3tTh G343 Table 20 A9} o] 84 A
5] Huigtol HE 6~8F Aold Azt A7t 2

Zof okt ZhAste A Btk Quame(1968)2] B.iLd
o5t 84 AL SEe] #e 9l 2 48 v
e Aoz, aud a7t & 45 ool 2 3
2 Yelth olet 2 d3e Kim(1988)] HaolA 2t
o] g u ©A Rar} & Fo] Ao AsHA =t 7
o] & de vid Rl 3l Falgdeo] A S 2
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Fig. 1. Effect of starter ratios of L. bulgaricus to Str. ther-
maophilus on stretchability in Mozzarella cheese
during storage at 4C for 10 weeks.
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Fig. 2. Effect of starter ratios of L. bulgaricus to Str. ther-
mophilus on meltability in Mozzarella cheese during
storage at 4T for 10 weeks,
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Fig. 3. Effect of starter ratios of L. bulgaricus to Str. ther-
mophilus on fat leakage in Mozzarella cheese during
storage at 4C for 10 weeks.

® ; L bulgaricus

A ; L bulgaricus : Str. thermophilus = 1 : 1
& ; L. bulgaricus : Str. thermophilus = 1 : 2
W ; L bulgaricus : Str. thermophilus =1 : 3

e} Ax)slG ). L bulgaricus-S A7Vska, L. bulgaricus
: Str. thermophilus = 1:1, 1:29} 1:32.2 AElE| S A7l
Q23 229 84 Ax FFE ol 15 39 6.56, 4.32,
182} 4.46% 2 L. bulgaricusT+e 2EFE) 2 ALEE10S AS-
Ay =9kl L. bulgaricus : Str. thermophilus = 1 : 28 2~E}
HZ 7S b $7H20] A Ueid=dl, O 9Rless
FFES] FAFL 7|A% Aer F54r)h 11 A Fig.
ro el o] §AMAL L bulgaricusS} L. bulgaricus : Str.
thermophilus = 1 : 28 AEIE]2 A}R-3 X=X 5319
oh A fEe AR 2ol 9 Wolel 29091 52 en® HE
7} 2AE go]BE Fig 3o} Zo| L bulgaricus : Str.
thermophilus = 1 : 32.2 £33 ~ElE]E ArleiS o &
et

X2} EEko ofst A&

AR x| 29 2Aof| JEE F Eut op e} 5=} glo]of| A
ol AT ZR8HE Ao] ulEA sltkBreene et al, 1964).
Table 30| ¢} o] ffro] A FFE 2.0, 259 3.0%=2
ZASRE o) X =9 A FEFL 17.05, 19.209) 21.22%=
Jebdoh AR AR o] 2.5 3.0%%0 Al H]E

Table 3. Composition of Mozzarella cheese made from
different percentage standardized milks

. Composition (%)
Moisture Salt Ca Fat Protein
Fat content (%)

3.0 4854 099 080 2122 2449
2.5 48.90 1.11  0.82 1920 24.54
20 4994 098 085 17.05 2399
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Fig. 4. Effect of fat content on stretchability in Mozzarella
cheese during storage at 4C for 10 weeks.
® ; Fat content 3.0%
A ; Fat content 2.5%
W ; Fat content 2.0%
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Fig. 5. Effect of fat content on meltability in Mozzarella
cheese during storage at 4°C for 10 weeks.
® ; Fat content 3.0%
A ; Fat content 2.5%
B ; Fat content 2.0%
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Fig. 6. Effect of fat content on fat leakage in Mozzarella
cheese during storage at 4T for 10 weeks.
® ; Fat content 3.0%
A ; Fat content 2.5%
| ; Fat content 2.0%
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Fig. 7. Effect of salt content on stretchability in Mozza-
rella cheese during storage at 4°C for 10 weeks.
® ; Salt content 0.5%
A ; Salt content 1.0%
W ; Salt content 1.5%

Table 4. The effect of soluble nitrogen compound and
meltability on different salt contents in Mozza-
rella cheese

Soluble nitrogen
compound (%)

Storage _time Meltability (cm?)

Salt content

(%) IWk 1Mo 2Mo 1Wk [Mo 2Mo
0.5 449 17.11 1971 27.72 3822 41.10
1.0 445 16.77 1944 2833 3622 44.10
1.5 261 16.67 17.07 2720 42.44 38.55

60

50

40 r

30 r

Mettability (cm®)

2 4 8 8 10

Storage time(weeks)

Fig. 8. Effect of salt content on meltability of Mozzarella
cheese during storage at 4T for 10 weeks.

@ ; Salt content 0.5%

A ; Salt content 1.0%

m ; Salt content 1.5%
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Fig. 9. Effect of salt content on fat leakage in Mozzarella
cheese during storage at 4T for 10 weeks.

@ ; Salt content 0.5%

A ; Salt content 1.0%

W ; Salt content 1.5%
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Fig. 10. Effect of Stretching temperature on stretchability
in Mozzarella cheese during storage at 4C for 10
weeks.

@ ; Stretching temperature 60°C

A ; Stretching temperature 65°C

B ; Stretching temperature 70T

Table S. The effect of soluble nitrogen compound and
meltability on different stretching temperatures
in Mozzarella cheese

Soluble nitrogen

aye 2
compound (%) Meltability (cm”)

\ Storage
\ time

Temperature (T) \ 1Wk IMo 2Mo IWk 1Mo 2Mo

60 395 18.19 1931 27.00 3432 4521
65 388 1641 18.11 30.00 3566 3533
70 321 1527 1811 3030 33.66 43.10

= A7l @A) At golvte A gl & &
01%1%3 73?%% P_%lv‘r ANEA] &5 Azl uel =44 A
AEFA L5271
50, 652} 70 c% HH 7Jr74 13 3o 3.95, 3.88¢} 3.21%°] Q1.
43 Fol| 18.19, 16418} 1527%2 257} HE&4E Friko]
EUTE ol2F BHE AEA 27 HEFE 2EHEV &
29 o] goix dhfd Eggo] A=A wEd A
22 AZtEItKCervantes et al.,, 1983; Fox, 1987; Giori et al.,
1985; Kang et al., 1988). c]2]%t HQlo 2 §alAdS AHR
'8 Fig. 11el4s} Zo] A% 271QF)oll= 60Td = 7+
JE AARE VEpil ey AA7EL 848 2 3%
& kel 7Pt mgdl wel A% BY)2 Zd4E Faldel
& X ZET) 5tk Table 6948} Zo] AZA] &%
N E2EFE AR FEYO] Bol A& 2571 60, 659 70
7ol AL zhzh vl AL 2345, 23.799) 21.83%01 2 A
?JJ%F% 23.8, 22.79} 202%&. 70CY wj 2|4} ko] 7p4
Fo} AREL A& 227 5245 HHHS(52
m?) BT REd A RATHFig 12). 023 ZHE B
o} 2 HF S22 AHF ek o) ATk JEFE Wk Ao o}
4& & F AU

Table 6. Composition of Mozzarella cheese made from
different stretching temperatures

Composition Moisture Salt Ca  Fat  Protein

Temperature (C) D ) B B ()

60 49.66 098 075 2380 2345
65 4866 093 075 2270 23.19
70 49.45 1.05 072 2020 21.83

g0

IO

Meltability tcm?)

20 F

Steraae timel waeks)

Fig. 11. Effect of Stretching temperature on meltability in
Mozzarella cheese during storage at 4T for 10
weeks.

® ; Stretching temperature 60T

A ; Stretching temperature 65T

W ; Stretching temperature 70°C
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