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An examination of the conditions for the melt crystallization process of milk fat and
the characteristics of milk fat fractions
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Table 1. lodine value and melting point of anhydrous
milk fat and its fractions obtained by first step
fractionation

lodine
value

Melting point
(6

IFraction

AMI 35
HI5% 2
35

Gren

294
41.1
16.4

* Anhyvdrous milk fat
5 Hard lraciton{solit] lraction)

S0l raction(liguid Traction)
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Fig. 1. Fatty acid composition (mol%) of anhydrous
milk fat and its fractions obtained by first step
fractionation.
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fractions obtained by first step fractionation.

-30



e ACTLAG NI 00 7 oo PEAR & o) B AR ) 85

FfFCid, ITIZHE LB TR & > 7 NIk
Mﬁﬁﬁkﬁ%%mﬁ&#ﬁ%n10:®_ML
ITISTCIZ &S 4 £ CTOdl iﬂffiﬁ"%%"c‘&;% ot & %
TRLTCwh, £2C, IT30CE L THRATS
ELAEROME (F1500 m) Q& *fr”u L TSE
EsgidRohhdai, Z0LIi, umvmﬂ
Tt A AR E CEESIRE (EH L5k
L0, FAHFOWHELITISC E T E =2
(Table 20, Zduid, A UAEEELIT0CH D
ol EICEELTwA, Lzaio T, Rl
HEOAAIEE, HBL BV AL RIRE (1 X
ER) REFALOHE, BWETEE (30THEE)
b O RO GILERE & A VIR EAT

IR 241720

[T30C O 5MTHrE & A7z i 550 2 o7 At % Hodk
WIEAM (ITIST) LH<2 & (Table 2), SFTI

Table 2. Yield and iodine value of milk fat fractions
obtained by second step fractionation

_Conditions Proportion  lodine
r rr Aas () vilue
00125 43 o égﬁ -

[T:nitial temperature (C)
171 Final temperture (°C)
AS:Agitation speedrpim)

1001

Solid fat index (%)
F-3 [=2]
r.'? [=]

contral (IT18°C, AS43rpm)
IT30°C

n
(=]

—=— AS50rpm

o

-30 -10 10 30
Temperature (°C)

HERB SR o fdt, U2 TRIT0COE Aim
B, oBE ki mtmﬂﬁ?ﬁanth?u
AERREEOSI &RV f Rl Twh, L
L. E]ﬁﬂﬁ?‘é‘ﬁi%eﬂl ETAE (Fie. 3A). HF2i22
W 10T & b sl T s i R o0 F A
TR ¢ (RS () o Tz, BERhosET
Sy BT OBEIRIEEE O SAE
LHEIL Lo TiEsh A, HF2ZOMHKIZ oW T
ITISC L30T = b5 b, BIFTO&ENO A EEIR
FfAE, Boa Moy v il o
Fzo L7295~ T, ITISCTRES AL HF2(ZRITI0T
DIgEE L THE - BN E EEhTH
0. FROIRFEE QLML L ) S HF2O/T B &
RECEHLTVAES2A S, MLOEEDL,
UWCfmﬁwGJJLT%H%mm&&ﬁme&
Ak, LhE@nEe EiTEe) M) rIE)F
EAHP2CE(EINL L ELINE, 0L
Az, LEBGRTHEOALAHFIZR CRliO &y
FLAGRE M 4 % % {42 R4 & L TRIT0T TOHRS
fLafd L T L fHRTanD

—77, SF2omENERHic 2w TIRITIST £ 30T &
DM TENE L b orz (Fig 3B). 2 ERSHIT
e fsr2oh i G ER et LRl et b
) FESGETAEFE LGNS, ITIBCE
NTHVTRIZBGTHSFE2ARSETE LD TS
DT, —Eoh St ) 2 R FREEDHE L F
fTL T HSF2o BEMRIEEIC T IREF S REI T v
Lokl Eh D

MR 20CIIRRET A L, L L 24511
EAMBEMEOHE LIEIER LT, HhOFIRCL X

1001
80

607

40 |

—0O— control (IT18°C, AS43rpm)
20{ —&— Mm30’c

—o— ASS50rpm

0 T . . T
=30 -20 -10 0 10 20 30
Temperature (°C)

Fig. 3. Solid fat index of milk fat hard fractions (A) and soft (B) fractions obtained by second step fractionation.
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Summary

Anhydrous mill fat was first fractionated o obtain
a hard fraction (HIF1) by cooling to a final tempera-
fure of 23T (7D, The iodine value was 27, melling
point 41.1C and the vield 24%, Using the residual
soll (liquid) fraction (SFD), the second fractionation
was carried out to investigate effects of nitial temper-
ature AIT). FT, and agitation speed (AS) on the vield
and characteristics of the subfractions, ln the case of
an 1T of 30T, the Altration of non-formal crystals that
had formed was casy because of their larger size
(500 2 m) compared with an [T of 18°C. The hard
fraction (HF2) thus obtained had a high solid tat
index, and a high melting point conpared to [ In
the cooling process of SIF1, the "holding state”
appeared at 12.5T followed by the formation of non-
formal crvstals (500 2 m) and sphere ones (150 g2 m).
Otherwise, larger amounts ol small sphere erystals
(100 2 m) were formed when FT was set at 13T, The
HF2 obtained had a high vield (43%). but the filtra-
Lion process was ditficult. Judging from its iodine
value, the HF2 prepared with a FT of 13T melted
more easily, compared o one with a F1T of 125C,
which could he due to the increasing amount of
triglyeeride species with middle-melting points that
moved rom the licquid fraction to the HEZ. Concern-
ing AS, 43rpm was shawn o be the optimum speed

from the viewpoint of the filtration efficiency.

Key words: milk, fat, [ractionation, triglyeeride, hard

fraction
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