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Fig 1 Mechanism and dimention of spray dryer: 1)
blower, 2) heater, 3) feeding tank, 4) pump, 5)
atomizer, 6) chamber, 7) cyclone, 8) gathering
powder, 9) fan, 10) control box
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5. Peptone water indol free

6. Kovacs reagent

7. Baird parker

8. Brain —heart infusion broth
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2. Plate count skim milk agar
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4. Ec.Medium



W‘\\/Jﬁﬁjc\owﬁu\/‘\wm &‘”@WM’J}“

I ) cﬁL’b -y S Jols Ll slap o el iy 28 glaay Sd 8

e L T I " RN Vs g e g

gﬁ.w QL.?"G}"G"_\_V 0 badged sl olastl st w1, ) JI o glae el

S il oS S e 5 Gl e gy b e Lad alldy e glaas L glats b
IV] 5,8 o 515 eslinal 5,50 oS sl gl s, o i DV s S alons €500 8 Sl jad o 5 JeoSS OLLS
ol e ed atle sl SSas oKas &S bl ‘5JLJ Sla ig, —Y-Y
S w235 D13 ol e 2use b sl Sl s A bl S Y 5 sl S 2 b g Lo o

S A PC B V8 OC Loy e3sdos 53 a5l iy legl

gl 03 5 OKs lals L Oge3l B s b)) S5 Sl
b 5 GS Ly 180 °C gl 3 S S aslos Y 455 SPSS 153 05 5l eslinad L 10 (5l ims
5 s a S ks eoss b Ulse a b ol el s Excel 55l 5 51 oslinad b Ll pas 03,8 ol
ot 053] i3S i VOO 5o i g 2 sl
¢S s s (A wale 5 oy Juld edd W5 glasay
¢S S i 535 dO) 558V (oS s i 25 (B) 555N
elsil (F) 86 5 555 5 (B) 550 o 555 (D) 5559

RGO IS AP QL.L’ \ JJJ\> B C:LU ASJi);

REPUES B

Table 1 Mean value of chemical composition of powders after 1 day production. A: plain milk
powder, B: low lactose milk powder, C: low lactose banana milk powder, D: low lactose cocoa milk
powder, E: banana milk powder, F: cocoa milk powder (Mean+=SD)

Treatment
Factors
A B C D E F

Moisture (%) 2.25+0.1* 2.2+0.23% 2.3+£0.21* 2.6+0.24* 2.4+0.15% 2.3£0.17%

Fat (%) 15.1£0.2* 15.3+0.14° 15.1+0.18" 15.240.14° 15.2+0.2* 15.3+0.17°

Protein (%) 34.8+0.3" 34.8+0.4° 36+0.3" 35.1£0.2° 36.3£0.2° 36.2+0.3"

Lactose (%)  48.12+0.35"  4.8+0.25° 5.3+0.12° 4.6+0.1° 47.8£0.22"  47.5+0.34°
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QL:.» Q\)L(A.A E) C)j}'b—ﬁj) cdq..l'j.lT J',:JJ)J.:A J...ﬂ).a BE LALgJISL» v:“aﬁ cQT Qéﬁ YL oo )3 J}"”;s" [EEpIwE Y
OFY sk S WS e 2 S S e Al e A Sl Ol e s
SlS5 ol  ssde STl K sV Jpame glood G S5s 5 5 5 b 5 edes S
(2n WG e e sl Ol L oS dies S (ol ol jaseie ) Jads 3 oS shailes [FA] UG sl
L[0T 05 5 o s 55 40 e 5 s o Syl 13 sl e Aoy 0 Slas s &S e g sk
29 s 6"“;’.}‘)’1—*_“ 0Ol fas 5wyl S L adsl 3 5sSY e b

Sl eslatal g s J2alS 38N dss (SIS 5 5 SNE
el ol sl el ages sb 4 &S Sl eSSy
Bl arw g sl o Cio o el 558N Sl Gl

3 Jes pde sl 4 ST, OF ol W S ol

¢S Ux md oy Sbase Say p s S ezl
Las (V dodor) Al bl 558N oS SIS i o 5 555
351kl b 03,513 05 Koo GU 5 abols mls 4 x5

2.Galactosoligosaccharides (GOS) 1.Generally recognized as safe (GRAS)
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Table 2: Microbial analysis of low lactose banana milk powder (A) and low lactose cocoa milk
powder (B)
Microorganism Standard Range B A
Aerobic mesophile bacteria (cfu/g) 50000° 9000° 12000°

Coliform (cfu/g) 10a 0 0

Escherichia coli (cfu/g) 0* 0* 0
Coagulase positive staphylococcus (cfu/g) 0* 0* 0

Different letters in the rows indicate significant differences (P< 0.05).
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Fig 3 Schematic of the ideal particle size
distribution for good powder properties based on

the generally agreed suggestions from Pisecky
(2012)

1. Laser diffraction
2. Sieving
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Fig 4 Scorched particles of low lactose cocoa milk powder (a) and low lactose banana milk powder (b)
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Table 3: Taste, color and odor of samples

Treatment Odor Taste Color
Reconstituted milk 4940° 4.6+0.2° 5+0°
Low lactose reconstituted milk 4.8+0.1° 4.1£0.1° 4.8+0.2%
Low lactose reconstituted banana milk 5+0.0° 4.67+0.2° 4.87+0.4°
Low lactose reconstituted cacao milk 5+0? 4.2+03" 5+0°
Reconstituted Banana Milk 5+0° 4.2+0.1° 4.85+0°
Reconstituted Cacao Milk 5+0° 3.5+0.1° 5+0°

Different letters in the columns indicate significant differences (P< 0.05)
Values in the same column with different letters are significantly different (p < 0.05).
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One of the ways to avoid dairy products being discontinued by people who are lactose intolerant is to
make new products that are easily available. The aim of ths study was production types of low-lactose
banana powder and low-lactose cocoa powder with the use of B-galactosidase enzyme using spray
dryer and investigation the chemical and mcroal properties of them. The amount of moisture, protein,
fat and lactose, particle size, solubility index and scorched particles of low lactose banana milk
powder and low lactose cocoa milk powder were studied.Microbiological tests including aerobic
mesophilic bacteria, Coliform, Escherichia coli and Staphylococcus aureus coagulase positive were
also performed. About chemical characteristics moisuire content, fat and ptotein were n standard
range. The results showed that 68% of powders size were between 180 to 500 um, 30% larger than
500 um and 2% smaller than 125 pm. Sensory evaluation was performed after the treatments were
reconstituted with water.Studies have shown that low-lactose milk due to its sweet taste and banana
milk and cacao milk were not desirable due to lack of sweetness (no added sugar), but low lactose
banana milk had a desirable acceptance.Low lactose cocoamilk had lower scores due to taste and had
significant difference with low lactose banana milk (p<0.05).These two modified cow's milk products

do not have disadvantages of low-lactose milk, including its sweet taste, as well as the disadvantages
of conventional flavored milk due to the addition of relatively high sugar (7-6%), and the challenge of
undesirable sweet flavor turns into the opportunity to produce new products by adding flavors and
people who are intolerant to lactose, as well as ordinary people can easily use them and benefit from
milk.
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