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Physical Properties and Syneresis of Rennet Curd from Mixture Systems
of Unheated Skimmilk with Reconstituted Milk Prepared from
High-Temperature Heated Skimmilk Powder

By Tomio Ohashi, Seiichiro Nagai*, Kiyoshi Yamauchi,
Hiroshi Harada and Hirofumi Fujino

(Faculty of Agriculture, Miyazaki University, Miyazaki 889-21, Japan
*Ehime Dairy Cooperative, Matsuyama 790, Japan)

Summary

In order to use the high-temperature heated milk for cheesemaking, the physical properties and
syneresis of rennet curd from mixture systems of unheated skimmilk with reconstituted milk prepared from
higt-temperature heated skimmilk powder were investigated. The results obtained were summarized as
follows :

1. Using Ca-added (80 mg/100 m/) and unheated skimmilk ratio (USR, (unheated skimmilk)/
(unheated skimmilk +reconstituted milk from high-temperature heated skimmilk powder)J)-adjusted (0.1
~0.9) mixture systems, it could be seen that the properties of milk rennet curd were improved with USR
increase, coming up to desirable curdling at USR of 0.3 or 0.4.

2. When mixture system was adjusted to 0.5 as USR and added 30 or 40 mg Ca/100 m/, milk rennet
curd was adequately improved. Furthermore, USR 0.6 or 0.7-adjusted mixture system formed a satisfactory
curd by the addition of 20 or 30 mg Ca/100 m/.

3. On the statistical analysis, standardized partial regression coefficients of the physical properties and
syneresis of mixture system rennet curd were high values for unheated casein N, pH and total P, respective-
ly. Concerning the effects of main milk constituents on the rennet curd of mixture systems, the range in
the ratios of contribution was approximately 88 to 94%.
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Tablel Chemical characteristcs of reconstituted milk* and unheated
skimmilk employed in the experiment

Reconstituted milk* Unheated skimmilk
Item

A B C A B C
Total solids (%) 9.71 9.84 9.58 8.59 8.69 8.54
Fat (%) 0.03 0.04 0.03 0.04 0.03 0.04
Lactose (%) 4.85 4.93 4.80 4.37 4.33 4.28
Ash (%) 0.81 0.83 0.80 0.70 0.71 0.74
Total N (mg/100 m/) 629 635 614 518 512 507
Casein N (mg/100m/{) | 566 575 553 400 398 394
Total P (mg/100 mJ) 106 108 106 84 95 88
Total Ca (mg/100 m/) 122 123 121 106 108 105

*Prepared from high-temperature heated skimmilk powder.
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Physical properties and syneresis of rennet

curd from mixture systems of unheated

skimmilk with reconstituted milk*.
*Prepared from high-temperature heated
skimmilk powder, added Ca (80 mg/100
miJ.
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Fig.2 Effect of Ca addition on the physical properties and syneresis of rennet curd from mixture
systems of unheated skimmilk with reconstituted milk*.
*Prepared from high-temperature heated skimmilk powder.

A ; Unheated skimmilk ratio, 0.5.
B : Unheated skimmilk ratio, 0.6.
C: Unheated skimmilk ratio, 0.7.
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Table2 Ranges in characteristics of mixture
systems of unheated skimmilk with
reconstituted milk*

Item Range

Chemical composition

pH 6.26-6.68
Total solids (%) 8.82-9.59
Fat (%) 0.03-0.04
Lactose (%) 4.45-4.85
Ash (%) 0.71-0.79
Total N (mg/100 m/) 531-619
Total casein N (mg/100 m/) 417-553
Unheated casein N (mg/100 m/) 40-360
Total P (mg/100 m/) 83-107
Total Ca (mg/100 m/) 123-199
Soluble Ca (mg/100 m/> 38-88
Rennet curd

hardness (g) 8.0-158.0
Breaking enérgy ( X 10%dyne/cm?) 3.5-195.0
Elastic modulus (X 10*dyne/cm?) 13.0-124.9
Syneresis (m//min) 6.8-31.0

* Prepared from high-temperature heated
skimmilk powder.
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Table 3 Multiple regression analysis for hardness, breaking energy, elas-
tic modulus and syneresis of rennet curd from mixture systems of
unheated skimmilk with reconsitituted milk*

Dependent Independent Variable Rat.it()) O_f
variable Standard partial regression coefficient cont(r(xyt)xtxon
(¢]
Unheated Soluble
H Total P

Hardness casein N P ota Ca

0.9143 —0.6713 0.1350 0.1086 89.9
Breaking Unh gated pH Total P Fat
energy casein N

0.7350 —0.5595 —0.2264 —0.1392 87.7
Elastic g::ee;t;j pH Total P Ash

dul
foduius 1.3403  —0.9782 0.4023 0.5101 89.0
.| Unheated pH Total P Fat

Syneresis casein N

1.3173 —0.5970 1.5579 0.2118 93.9

*Prepared from high-temperature heated skimmilk pdwder.
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