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Abstract — In this study we compared traditional cheesemaking process with the process utilizing
uitrafiltration(UF) system. The whole milk retentates were prepared by ultrafiltration to volume
concentration ratio(VCR) of 2.00:1, 2.25:1 and 2.50:1. Along with the untreated whole milk, there
were studies in terms of the change of pH, titratable acidity and Soxhlet-Henkel(°SH) value by
mesophilic lactic starter and curd formation by rennet during Gouda cheese manufacture. Due
to the increase of buffering effect titratable acidity and °SH value increased with the higher conce-
ntration ratio. When inoculated with the same volume of mesophilic lactic starter, less pH change
occurred m UF retentates than in control milk. When added 0.0025% rennet, UF retentates coagula-
ted 16~ 17 minutes ealier than the control milk. Gouda cheese yield from raw milk and UF retenta-
tes was 12.5~13.1% equally, but yield efficiency of UF retentate cheese was slightly higher than
that of the raw milk cheese. Quantity of whey from retentate cheese was inversely related to
VCR. But whey from retentate cheese contained higher percentage of major components than
that from control milk cheese. In early ripening, the concentrations of lactose and soluble nitrogen
compound were higher in retentate cheeses. Lactose content of control milk cheese was 3.49%
and that of 2.00:1, 2.25:1, 2.50:1 VCR retentate was 3.77%. 4.89%, 7.03%, respectively. Thus, the
more concentrated cheese contained a higher amount of lactose and all the lactose was hydrolyzed
during 35-day ripening period. Soluble nitrogen compound of control milk cheese was 1.22% and
that of UF cheeses was 1.82~2.06%. After 20-day ripening, soluble nitrogen compound increased

sharply in UF cheese.
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Fig. 1. pH, titratable acidity(T-A) and “SH change in
raw milk and ultrafiltration retentates at 32°C during
fermentation with mesophilic lactic acid starter.
VCR=Volume concentration ratio

—v— Raw milk, —@-— 2.00:1 VCR retentate, — ¥ ~
2.25:1 VCR retentate, —[1— 250:1 VCR retentate
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Fig. 2. Coagulation time of raw milk and ultrafiltration
retentates by rennet(0.0025%)

VCR=Volume concentration ratio

A: Raw milk, B: 2.00:1 VCR retentate, C: 2.25:1 VCR
retentate, D: 2.50:1 VCR retentate
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Table 1. Viscosity and homogenization efficiency of raw
milk and ultrafiltration retentates

VCR Viscosity Hemqgenization

Retentate efficiency (%)
1.00:1 5.3 68.00
200 :1 7.2 17.64
2251 8.2 5.48
2.50 .1 13.2 6.75

VCR=Volume concentration ratio
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Table 3. Composition of raw railk and ultrafiltration
retentates

VCR Fat Protein  Lactose Total
Retentate (%) (%) (%) solid(%)
1.00:1 3.80 3.23 482 12.54
2.00:1 7.41 6.37 4.89 1942
2251 8.31 7.14 4.81 21.03
2501 9.54 8.05 4.81 23.16

VCR=Volume concentration ratio.

Table 2. Coagulation time of ultrafiltration retentates at various rennet concentration and economic efficiency

Rennet (mg/60 m/) 0.75 (.85 1.0 1.13 1.25
Coagulation 2.00:.1 VCR R + 26.6 +13.3 +4.9 —0.3 —4.4
time* 225:1 VCR R. +23.3 +15.9 +7.4 +1.6 —4.2
{minutes) 250:.1 VCR R. +26.0 +16.9 + 8.0 +2.3 —35
Economic 200:.1 VCR R. 75.0 71.7 66.7 62.3 58.3
efficiency 225.1 VCR R. 77.8 74.8 70.4 66.5 63.0
(To)** 250:1 VCR R. 80.0 77.3 73.3 69.9 66.7

VCR R.=Volume concentration ratio retentate.
*Coagulation time of UF retentates was expressed, +,

— on the standard of coagulation time of unconcentrated

raw milk. Coagulation time of unconcentrated raw milk is 30 minutes when added rennet 1.5 mg/60 mi

+: exeeding,

: shortening

**Economic efficiency of rennet to unconcentrated raw milk.
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Table 4. Composition of Gouda cheese after 30 days
ripening

VCR Fat Protein  Lactose Total
Retentate (%) (%) (%) sohd(%)
1.00:1 26.14 20.56 0 49.14
200:1 26.37 20.71 0 49 .88
225 .1 27.67 21.56 0 53.03
250 .1 28.40 21.88 0.25 54.10

VCR=Volume concentration ratio.

Table 5. Yield and yield efficiency of Gouda cheese
made from raw milk and ultrafiltration retentates

VCR Yield{%)*
Retentate | A B Fat

Yield efficiency**
Protein Total solid

1001 131 131 345 4.06 1.04
2001 250 129 337 3.92 1.28
22501 269 125  3.24 3.77 1.28
25011 296 128 3.10 3.68 1.28

VCR=Volume concentration ratio.

*A: Cheese yield to UF retentate

B: Cheese yield to raw milk before concentrate
**Cheese vield efficiency defined as cheese yield ob-
tained per fat, protein and total solids.
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Table 6. Whey draining ratio and components in whey
from Goudacheese made control milk and ultrafiltration
retentates

VCR Whey
Retentate | draining Fat

Components
Protein Lactose  Total

ratiol%) (%) (%) (%) sohd(%)
1.00:1 81.7 0.39 1.02 541 7.37
2001 60.3 059 204 6.23 9.51
225 .1 57.7 0.61 2.26 6.35 9.89

200 .1 20.0 0.78  2.67 6.73 10.86

VCR=Volume concentration ratio.
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Fig. 3. Change of pH and titratable acidity during ma-
nufacture of gouda cheese from raw milk and ultrafilt-
ration retentates,

VCR=Volume concentration ratio
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Fig. 4. Change in lactose in Gouda cheese made by
raw milk and ultrafiltration retentates.
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