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Development of Quality Milk and Dairy Products by Freeze Concentration

Hae-Soo Kwak
Department of Food Science and Technology, Sejong University

ABSTART

This study was to investigate principle of freeze concentration such as nucleation, crystal growth
and procedure of freeze concentration, essential factor and application of freeze concentration, Es-
pecially, quality of milk was emphasized. For exemple, in sensory evaluation of freeze concentrated
and reconstituted skim milk and whole milk, taste, color, mouth feel and texture were superior to
control. Recently developed technique of freeze concentration for quality milk and dairy products
may be expected for advanced quality of various milk and dairy products in near future,
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Fig. 2. The size of nucleation formed by temperature.
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Fig. 3. The relationship between the speed of crystal growth and heat eliminaion.
— 188 —



0,

¢

wash columne 2 B A 5=y, =9
sh columng] ol & filterE FaA &

of &9 o] 90%A =, o] B9 YRHE F
AF%E systemE o]&3sld AAT + Uth o
system& crystallization section® separation B3, E3 42 A3 4] packed bed7} 12
sectione.2 FA o] gt} Crystallization sec- 2™ wash column®] @ 94 dL&Eo] g1
tiono & A& e B9 IR E 45 A3 9] ice scraperol] 9l& 791 ¢] melting device® B
WolAH A A Hu], d¥ =& 52 packed
bedE Med AMEHo ZAAE Afolo] ofF &

ruE B flo r=

3tal, separation sectionoA & o] ASAA
wash columne E&A w25 Ao TR
254 "t} Fig. 45 A3NES JollE 59 22 uA "
A BAE 1908 TAF A, Bed®] washed part(ZA A%} Eo] 3l& 519
A ohg3 2k AR F} not- washed bed(ZAR A9} FHdo]
Food tankql 149 Sle= M@ +/-& 299 A S Y ofHRE) Alojoll A o} F o2 & £
"zl 98 3 scraped surface G 13712 B I A= =4 °]Zd—% wash frontz} &k (Fig. 5
Aed, 2 gz AP dojur 4¥e ).
recrystallizer2 Hulojdc} dwslr)dA A 2 wash column®] SIFEA A A=,
g o] A2 3 AZAES & AFAEN Aol w2 oM &3 & dehrle 1gEe
4o, 22 AG4AEL & Aug Y 2= (equi- shek-& ppmolyt ppb £E<] F3] B Folth HF
librium temperature) 7} ¥zt Wk, 2 A A9 Zdeo A daz g7y ke oL ¢
22 Aol TFH UeH & 2 TAURY BRdx HFez s "ok
Z ARAY ZdAA AP e] Yolut, & AF Fig. 404 2808 FAN3 5455 33L& 7}
A7 4gstA Bt w54 F4E A= 5 Z 7+a4¢ single-stageol™, multi-stageg 75

O:

ool Me o no

i

Ofﬁ
=2
of
e
ol ob

O

N

e
W

o

12 OH‘ oot

2

4
o)
=
3

P vt e

gen ot
et reingen

b ot

Fig. 4. Single stage process of freeze concentration.

1: feed tank, 2: product circulating pump, 3: scraped surface heat exchanger,
4: recrystallizer, 5: wash column, 6: ice scraper, 7: melting device
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Fig. 5. Wash column of freeze concentration.
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Table 1. Sensory evaluation of freeze concentrated and reconsitituted skim milk

Sensory property

Skim milk

Present product

Taste

Color

Aroma

Mouth feel and texture

Sediment

W W w w w

W = W A O

Table 2. Sensory evaluation of freeze concentrated and reconstituted whol milk

Sensory property Whole milk Present product
Taste 3 4
Color 3 3
Aroma 3 3
Mouth feel and texture 3 5
Sediment 3 3

Table 3. Sensory evaluation of freeze concentrated, frozen and stored skim and whole milks at freezing tem-

perature for one month

Sensory Skim Reconstituted Whole Reconstituted
property milk skim milk milk whole milk
Taste i 1 2 2
Color 2 3 1 4
Aroma 1 3 1 3
Mouth feel 1 2 1 2
and texture
Sediment 1 3 1 3
W Table 19 skim milkolAlgh 2] tastest  =3ich
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