[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

\qujﬁjéﬁic\()n)}:g\/qu &‘”ijf)b

IPSY o5 g 3999 ST 19 (v g 99 touw THON g y0 9
)‘énﬁb

*\GAKU d«.’:’\:— g_M..:'J ol

Ol ol D3 35kl JS ol (gl w5 psls S -
AUV AR 2 pdy )b A1 /08700 1l )5 fu,b)

0 A~

4 el gl SN e A5 505 55SY e e S (013 L5 S Y pame B jae sl S e Kl 5 S
S8 w5 M YL Bl 5l eslinl b5 SIS 5 55e ab LSS oS 8 oy gl WS Gaios nl bl 3 i il e pes
5 S el 3 3 GeSY 5 g o sk Sl g T s See s abend SeShs Fr un s S S S
Jisze SlasSU Jols (5 dsms Sen salsasT 23S 13 s 350 555N oS S 1 53 5 558V (S e b glays s 4t s S
Pl 55 e 2l ST bl 0 bl Sl ey s plil 5 ot ST usinsl oS Skl 5 JSLiy 3l A (sslsn
BVA o 533 3 o301 T 68 sl OLES gl izl S13 350kl A 5 s 5 i sk Olon s ooyt 5 51 s S
350 b s ped pnb e SN (S s s See VYO Sl B S Ao pa T s e Se 00 Sl S5 U aidls 1S ey Sa 00
e gl Jad BB osllas 558N (S 5ae b sled bl andll ek o sllas (o253 Sl L) Da50 o et e 4 SBE S0
s Jgama 33 0l (P<0.05) wls (ool s sme GOl 558 oS Sge b b5 3 g0 oS (S50l 0 b Bl 4 5V (S SlS
V) W s S5 035531 e a1y Jsame Slspab sl i clae e 5 O (e e e 51558V oS la s s ks 23Ul
555 Joosd ps oS (93131 48 35 8 o bdd e Jeame A5 o 5w Laediangab 03581 b e llael b (L 5 6105 (o

olad eslaal Hod sdate blse 51 5 dulas eslana el sl Lilg5 o gl 4 gsle sl Bl i 5 L ls

JJIS‘YJ@(:J& «}55\5 e ‘J:..fa gL?jl‘,.\.:lS

Hatamita z@yahoo.com:cts Jye”

YYy


https://fsct.modares.ac.ir/article-7-20090-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

039 Lgl.h;j”_i} ‘fﬂ)ﬁ‘j_)\:jj; e Cw\ﬂ;)éﬁ

FBL oSl S e

el olen Dl 5 b e S sl lalle G as
001 bas 5 edms pab sl e 035381 b Ol e 15 (2l (!
SM5 o 4 ol ek glah alis e
dgame opl o sed 5l S Cule (pl b ossas bdd i
S o 03313 Gledi s s 5 3L LalS sl s
Jpama 5l oo g5 s 5 W5 5 ol addlas S 00
il pslaenb 558N oS o Olse bels Lol 2
ol Sddip a4 bSO alagl B S
Sl bk Sl 5wl G wld e
4 ploslis gl ol i 4 pddle oS Ss g
o3 4 GEAS G pae 5 Al SO e
Lo Ve Joou S globss o mm
s A5 b s ol o [TA-TY] AL e b
Je oS b AL (S ) el Pl
b Glagab 055381 5 5 op et a5 4 5 sSY
5 et (Kb b Sy wur SBE 5 s
Slogart sp 5 oodd A5 ey G5y S

ud:j)j.ﬁ‘jﬂ—"

3l g0 —\-Y

A eslinal o A3 V/0 ey sl o5 5 iagh onl s
B o o S . T N FRE W ¥
3 23 exb sl s (Lactozym 3000 L HP G)
s34 5 (Chiquita brands, Inc. Malaysia) ;s o,
slye slesis 8 eslizel (ELCAFE, Turkey) gisis
03 i ol QLI S 8,2 5l adslons 5 plact

A3 S eslizal Jlade T 5l a0 a5 plas

NP A
Sopab 555V oS e ad 51X

Olgn a5V 5T 5 slinad b o 555 5dsse
Slp S plsil a5 TV 8B S gles 5 o ys 0/
o plaoden b sdeme Ol sl (T 035 Jlad 8
L S S 53 e g sdes pd e 3 S el
233y 3l s S Lol O 4 Sl lay sdasgab sle

Yye

dsdae —\
S dtes bl gl Sad s Oles el Sl gla ol
SLS 5 ol B3 g e sl S e Lo ol W5 el
Sl s pl oolse (Fa e s WL S BES Glse
Sl 2,5 e il a5 Shes 5 pae il 2l
L omelins b odd 8 sl o ol ol S ol Al
oV Glasd S g ekl 8 Slasd (S
O by anly Jals sV L le ol (laudis i 5l el
S Slids s D] AL b slad 5 5pSY
Sle Slaab gla it a4 LUl 5 JB58 &5 das s
SUAIYE s e Ol sl od Oedgh 0 S (00
sl sl ot Mol 10 slge 05 8 ) el Sl
3 Wl eiS Gras iy 5 [V 5 8] s S5 (VL
SV (Bl ke 1 Lps o eime DUl 5 5 Laam
St a4 by e SSLe Ha 0 4z Sl (Sen SS
2Bl rals blie 55 o5 s 5 Sl 5 b e
G rae ol 5 V] oo slees sl 3 e sla S5
osdhe JAVYIAEL o 108 56 Waes 5l 3 g5 onl 3 oS
ol 2l etinsoab 51 sslizal (s 3L Ol s
Grae Sols, p AlSe 3 Gl sl b BLS
wils plpmds 56 baes sl 3 o sl Sy 5l oS
Bl5 e edmsaab LS5 0353 ol ate [1E-)1] A2k
L Ole 8 Ngame 05V 3 03 ol Kl
53 oy e aalS il e al JialS T s
sl sl Sl Slons Caesl Sl Ses slalie
s b llpe hls sy sladss SUT L esdle 3554
LoossY oS b My AUk s WY 5 A sl
5 M gSYE-y o5l by od SV Oaged sk
M GeVE 5 SIS GlanSlagse o OF LS
s OV 4 Gl LBl sl Rl s
g 2558 030 5 exb Bl 4 aS sl Sl o
o pde 45 (ol 3l e 515 GBS a5l (ol
sl 5 pde (oley [N 5 V] AL 00 Ll 58
Ao 0 all Ll 53 Sobogy g Al e Ol 3
Vo bl G, ES can 3 5 Sl sl 635 (s
@SS 5 Ogmen e b (ol opl s o Ao
JUs w Pl 5 g5 (oS Glho 5w (052 255 Jlge!


https://fsct.modares.ac.ir/article-7-20090-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

\V‘\\/Jﬁﬁ,& No a)jé‘\/q a)LQ.f.r

&‘J..G @M}(}l&

(Agilent 7000A, USA) 38 3l S 5l S 5l esland
st oS o SHSAT 4 jeme olSas A2 (5 Se5Il
TVO wigas ooy Dol arss g SIS b 4
s Kl g Wb Yo gl wsly by s Sl a3
oslizal aids ol Sale axs Voo s Sl 55 oy
s 3 Vit el L Jol= 58 Olge & U,_.Lz W
BISVIRNEAY IR W-Re: (,\J?j:ubs Sy s s Gy
Sl gSY 1 eslinad b 58V (S i ady o s 5 S
As ens (Funke Gerber, NO:3510, Germany)
Sl gl Jll=S s Sl esliial b Wadgas 055 5 e
oSl WYY Las s 5 s (Gerhard, Germany)
N T S R I R S IRT AR VR
Sl 0w p 8 e OF 2l Jes & 5 48 55 s3sm
Jslow 2 s VYO Qa3 5 025 e Sl e A0S
Joo B sS55 Shas Gk s A el USS Cp (SL
WVl S

SN pd Glasgasl —4-Y-Y

Yo 55 sapy adsel S Y (O il Osesl s
oS blse s L YE%C las L S hade O 2 L
As > adBs 53 e Yo cs e L (36BL12, USA)
s e gladg) s aids 0 Dde 4 05 S bglse 5l
22033 AV s s 53 5 A a S Sl (6 A s 00
Gerber, ) 453 5ai w4 idy 0 il 4 aids
gy g g e 0 U S8 ol (Germany
53 Blol Y4°C los b laie O 2 L YO 0 O i
Loadbe 00 0l Lot U eyl e ot bylss alyl @
Sai il aids 0 e obgs 5 odd o YEOC s
Al s s Sopo b 0ol 1B L e s S
IVAT: sl 3 ad ) moies a3 5l ey o 5
5 S oy sl eslial Ly Lays s olys o3l Sussl
SIS 5 [Yal as S 0pesl o eSS
WOy, VY0 e L slasUl s (AU MEDIA, Iran)
B L sl 5 5 (Ol gl clisles) 05 w00 5 05 Sa VA
o3l (Sartorius LP 1200s, Germany) ¢ 8 +/++)
o Spro S el 58 JB s Sl as
G50 = 390,58 e Vb ol s el Bl
S o SVL S5 2 2 €5ed il eols 513 SIS

YYo

hoy3 0 5 Ao IV Olpe & 5 4 S0 0 ,0liS 5 SBIS
Al eslaad O gy 4o B s

PNERRE

Lo g dBlr Sose 4 (L8 Cand js old 4y bl
w0l s 5 P05 Sl & Cgman il SSis
sell s S has oy 0 0p Ve °C 5180 °C s s
23S Grasn ol o3 el 3500 (AL S SES sl
JKE 53 ki el b (0Ll bl) Ol gy S,
3V i plE) kel odel S ojled
Vo A e pLE) 5 i e L VO
O g5 5 k3 5 ol a0 (gl e mluor
3o Loyl e mle Ve s YO LSS 4
o Slated Sk s dases Glos 4 Oy 5 o5l aer
Sly G Jorlmdidd IS g olilesl ol K
P ed 2y ey ab LU SN (S S g S

23,8 el i sk oS s 5 55SY oS

','T‘

5
* O
%EL
227m|| |2 6 -
7
10
(8] |
@ N

2m
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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1. Crystal violet neutral red bile lactose agar
2. Plate count skim milk agar

3. Lauryl Sulfate broth

4. Ec.Medium
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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 (%) 2.254+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* 15.24+0.14* 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 (%)  48.1240.35"  4.8+0.25" 5.3+0.12° 4.6+0.1° 47.8+0.22° 47.5+0.34°
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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) 500007 9000° 12000°

Coliform (cfu/g) 10a 0 0

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

Different letters in the rows indicate significant differences (P< 0.05).

i3 55N S S pd by S ekl Ol
b e L 500 Kl G5 5w SSY oS B
DA YAY ojlas Jo s bkl esgdoe 43 95 a8 aS As S
C- cplhe 5 pd M Cansy S s il
Cle D3 UL g 4 S L s g5 Glasay
o Jolse 5l LSS sn g e 0T il e Bl ays g
st s G oph e s Loy (4SSl s
glsedd Cb e o 4 &S Cl 50y > Ll
Sl 3l KU 4 oo 5 45418 S5 05 ol
wpan Gl Sl GBS Jole SOl sy 038
Sl Sy 4SS e p sl slulal gl iy, .l <
Slr o @l bW ol bnd Jpame Sorlal
L 5 LSHL g [E7] ol Sl b J e o S50
ladly 53 ald W5 slassy SaSs gy, » oS [EE]
i3S s ) G s JEl 5 B e 4 s
o & 5 e 148 Gl S 48 s g Sols
Sslogy b 3l &S Gl S a4 cnd el eslanal
oSl 5 g a8 S e el A5 layey il 5 B ol
FoS SaSs s a Sole 4 s Sl g o ol
2 6AV D Sl ald S5 el e 2 5 Sl
Ll (6 e 50 S es SlallB 5 5 s lo s
RESRCH R |

S ol Ol 5 ek W lasasy ant e D3 )
Sy oS wmils Slges A )l b ods W5 glasy
Sy a g D5 S bl s oy M5 o il

(8 S5

C.'—-:‘NP' w.ﬁ‘ PRSI PX WSS EA co
wmils S35 2 ol S0 0T m35 5 3 eIl
LEY] S o sl Gl 5 (Sl (SO ol
Sy sy SLS oIl w8 e Sl SRy 92 b sas
boasle "0s 8 S nd Gl LGB Jels oS sl
SV VG msos b laesls o5 Al sy oSl s
B oen T S S Omen (b Ll e
DB s S eslinal Ssue ¥ 31 ol andlas 55 5405 5425
@l asd alS Db (S5 il b S
e Sen 000 BOAY L s s S 3l 1A oS sl 0L
PSS o3 ¥ s s S 00 Sl S5 I (2l S
L3 el e w5 Y USE 53 s e See VYO
35 amlis [YY] oo odal ag Pl g dlol>
S8 el b s cpl oo el A5 slasa g Db ol
ssba 5 Jledl o3Il essdoee 53 Sy mig oS sl OLES

';‘)l;)‘}‘))_}; WL“;J‘-’_}-&J?VW

Ideal
particle
size range

Less than 20%

Less than 10%

It il
125 um 500 ium
size

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 4.9+0° 4.6+0.2° 5+40°
Low lactose reconstituted milk 4.8+0.1°% 4.140.1° 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+40° 4.2+0.3° 5+40°
Reconstituted Banana Milk 540° 4.2+0.1° 4.85+0°
Reconstituted Cacao Milk 5+40° 3.5+0.1° 5+40°

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 pm 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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