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Plenylalanine 4.94 4.35
Threonine 4.70 4.54
Tryptophane i 1.44 1.65
Valine .01 6.26
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Whole milk powder densities
o ¥ $ Powder Av. deusity
,é’ § 4 F Densities at 25° C. —_—
g 55 5 % fats % T.S. sample group
70 1.162
12 1.180
76 160° F. 1.174
106 . 1153 - 1267
for
71 1.214
73 30 min. e rre12, 1.215 1.213
77 1.208
107 1.183 1.206
88 1.163
92 1.162
100 170° B, 1.136
110 1157 4.154
for
89 1.199
93 10 min. 1.198
101 1.186
111 4 1193  1.194
74 1178, 147 1.178
78 : 1.170
80 1.165
82- 170° F. 1.160
84 1.158
104 1.156 1.165
for
75 /™ 1393
79 30 min. 1.204
81 1.208
33" 1.197
35 1.202
105 1:398 - 1.198
36 22:0 . 8840 2 u78 1.164, 1.159 1.162
90 2 A7 974 11540A57 1.156
90v 281 b 5 o | 1.154
ot ﬂ ‘HH ’gng mgd ﬂl 13 thos) s 1193
B 4 .3  Misogh.Bof1 ka8, 1,084 W14W 1141 1140
103 18qF. 20.8: 283 972 1.162, 1.164 1.163
108 225 29.0 97.6¢ 1,151,1.151 1151 1154
Ji e ¥ o o/
7 : 4 0108653 199 7Y ‘ .190
10 7. - .19 ‘ . .197
410 7. .00 11182, 1.182, 1.179,1.18 181
! 38.9 283 98.0 1.187,1.189 1.188
102 390 284 97.4 1.189,1.189 1.189
109 386 290 97.8 1.189,1.188 1.188 1.189
* Calculated per cent fat based on per cent fat in the fresh milk.
b Adsorbed and interstitial air removed by centrifugation.
¢ During the production of this powder, the air outlet of the atomizing nozzle was ap-
parently out of adjustment and became clogged continuousiy, preventing normal atomization..
This result, therefore, is not included in the average.
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Powder Prebeat o, o : :

B freak — - ﬁ S 0w 10515 15-20 20-25 25-30 3045
72 : AOTE \ :

70 160° F. P WO 0.7 0.2

73 30 mine ‘ : 0.8 053

77 050  0.50

88

110 170° F. 3.9 LS5 BLIIES S\, O8N, 0.

111 10 min. P e 9 AW 2 010 :
101 A JoF. SRS WR1 033 047 o021
74 I . B TeOR NN 5NN 04 0.03

80 170° F. 606l 151 2 009

85 30 min. Vs, AT e 11 039 016 0.2
75 s ' 047 016 0.0
94 3 0.04

98 180° F. 3.4 2 0.08

109 10 min. 24 T . 5 013

95 075 025 057
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Average solubility index after

Preheat Milk cone., No. o Powder, ave. ﬂ storage for
treatment average samples % moxsture
1day 1 mo. 2 mo. 6 mo.
160° uﬁﬂwﬂl Ii I |EJ’]ﬂi 97.4 97.3
. 30 min. 38.1 98.8 98.5 98.5 98.5
170°. F 1.9 2 2 98.1 98.5Q ) 98.4 98.3

R Nﬂ‘mﬂ lIW]’J W b

99.1 99.4 99.4 99.3

o

1,
o o

10 mm
Storage at 100° F.

160 K, 20.2 6 2.4 97.4 97.2 97.3 96.9
30 min. 38.1 6 2,2 98.8 98.7 98.8 98.5
170° B, 21.9 4 2.2 98.1 975 97.6 96.7
10 min. 40.7 4 2.0 99.3 99.3 99.3 99.1
1708 T 21.0 6 2.8 97.8 98.1 8.1 96.9
30 min. 40.9 6 21 99.2 99.4 99.4 994k
180° F. 22.8 6 2.3 98.4 98.1 98.2 96.9
10 min. 40.3 6 240 90.1 99.2 99.1 97.4
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Adverage fluvor changes during \lm'm;r
_-“”]‘_J‘\\‘xln from 209% concentrate U\\ll'l flum 40% concentrate
%, 9 m:\—\'..“llu\'or score after Av. llavor score after
Age storage at Age slorage at
e v | wee 150 . 0> 1,
Preheat treatigenl#-160° 17, for 30 min.s
1 day 3.1 L 1 day 8.3 8.1
I mo. 1.2 o, T4 5.9
2 mo. : T3 5.0
4 mo. 7. 7.0 8.2
5 mo, . o . 6.1 24
b o, ' 3. ) 0.3 &3
10 o, - T — ST H.4 ;
X & 0, min.b :
o : R ‘““"ﬁ,
1 day - | id ) 7.9 7.9
1 mo. g ‘ i \ 8.4 7.0
2 mo. o4 - ; 7.9 5.4
4 mo. y j ‘ | 2 T3 3.9
5 mo., 7.8 4.0
G mo. 7.5 3.6
10 wmo. 7.3 :
1 day s 8.1 8.1
1 wmo, ’ ' 2 ‘ 8.1 i
2 mo. 3. - 8.3 6.5
4 mo, 4 f 49 . 7.8 4.6
5 mo. : b7 7 7.8 6.5
6 mo. 3.0 iﬂg . 8.1 5.0
10 mo. .3 — ~ 10 mo. 8.2
TR
brdatanoat— min s
1 day 8.6 8.6
1 mo. 8.3 7.3
2 mo. 8.3 4.9
4 mo, 7.8 4.9
5 mo. 8.1 +.7
0 mao. 6 mao. 8.1 4.4
10 10 mo. ARG D
% DY | i
b 1% ’
: d ¥

uanmn&ﬁﬂn'\5ﬁmrmqmslﬂmw%\mawﬂwnam'mnmﬂ Saneiulungus

w8 N I U INE TR
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Ui:ﬁﬂ%ﬂﬁﬂﬂﬂdﬂ’l‘ﬂﬁhﬁ'lu'lf(efficiency of homoginization)

4!; < i’ B -
Tasganndaqavs i Liatusina Sduinnay a3 18T ludasihs vavi-
X s ) <@ - d 4. 20
AMNINTY 2R T AR LAIUIALANAININ YT LANSAMALANAI L an 210 Fduaaaifun
anae Aalua1snan 2-6 THudnanudumusaaanisaratomns s@nsnmweaanas 1o Tuslud
Fa1#35n13a52ansazasmilauiu ez ufulylailiazazars 100 wasioud §1lissing
[ a '9s0 @y - 1o LY v
unuaz 118 18R ludiuy wanas UHRIATANITALA1EA tws 12 o adusanvdn ity

ﬁwsﬁﬂua:awﬂ (insoluble material)
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(‘omparison of the sslubility index of homogenized whole milk, homogentzed concentrated milk
and the powder made from the concentrated milk
; % of fat Solubility index
Milk and 2 )
Powder no. : globules over
cawe. WY 5w in diam. Milk Powier
(% TS, :
: 12.8: 07.8
108 22.6 8.9 7.6
109 38.6- 99.3 7.9
* Original milk from which, ntrates fi & { 8 and 109 swere made.
[ | - . 2 "
< . N -
AT 2-7  WEAINTT LUT ENI L AR Bl 3L DU ua:uummﬁmnmi

TaTuludiena X\

Comparison of the solubilit lil II ‘d”i\‘%\ \*{ the powder made from it
" = Y, -

Pro A AN NN nitial solubility index
Powder no.# y gone.d .
iy § \ ilk cone.b Powder

106 98.6 97.9
107 99.5 99.3
98 98.9 98.7
99 99.4 98.9
100 97.5
101 99,2
104 98.5
105 99.4
94 L 98, 99.2
95 99.3 99.1
96 99.1 98.1
97 ' 99.2 _99.1
102 : 39.0 99.1 99.4
103 i 99.2 99.3
8.9 97.6

108
109 ﬂ

* The pov’d* r red. e even-
powders are made from the same milk. <
b Homogenized. ¢ - QS

[
)

v nifun fauduiidun s T Tadluddn s deai  n1sazarsea it fiduszaglugi
fau0Y 98.4-99.3 MIAIBHINIBMUIMINBLAY 94-109 Taem2luwd i uamiilnu Haudh
Aaziinisavarsifasn iusmin e fudugonin Janasasndiadindusa situsasieg
ABNITATANEERUNAY LiatPusEn Bl 015 TaTadludRiys sdvinmuan wa

<@ ' -d. ay ' Y v w 1
2aan1s5avarsnazan fihuarunisaumpampailagauaslinuly AsdaatrmsngLa

i '
98-105  LiuuumiindRs T a L e vas 22.8-42.0 BaadRauda
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auﬂ:ﬂﬂiﬂtﬂﬂﬂ (color and solubility)
1N s AN IR T TN tI9dasas 1.5-3.1  wurlifuantinlalan

dsdndaaanfiuls 180 Tu figampii 100 avdmLsulEd

' e e d
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4. a p ; il L %Y " i ¥ dl ;
N5 LilaRAAUAR It tansaiueeen, 23 T nauimluussy
§ < S 9 ' B e i ! ) o )
w3113 amdas et unt i lianadeana moseuwia - 31015 -
naaauaR v 1 ¥auu QAT ENEN 70-1L0 BadLgaLded  vaaaa
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v X ) [
2.3 NannIIWUIUBINITAUUNIUUUWUNG £18  ( fundamental of spray drying)

A M3 (A zndn L iuazan e slENEE AN BUTR WL A WAL
] < <Z d'Q Y H
TLNEBEINTIALTY INSIERYBDINBLINUNR NN MU s Hrawiaanaann wadaguen

aman¥auiieunlyussgaely #Huane 9 Masters H3owsawily (5)
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3. USINNIITENY  (evaporation phenomena)
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L. NITUENAIMATHININANIUEYIWN (dry product recovery)
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Yauudezaanisnansiiula  (Latent heat)
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1 i 4‘ 4
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ADMI (American Dry Milk Institute)
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