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MATERIALS AND METHODS

1. Preparation of ose Milk-based Medical Food

Materials urized milk (Foremost ' &

Lactaid ‘™’
“easantville, NJ.)
’ man Fielder Limited)

LRI

ad 0il (Best Foods b

nl

é. i1k

1o® fat pasteurized milk, 946 ml,
and left refrigeratedsioiie ;_:"?" . Lactose content in milk was
- .,g aphic method.
R ) udicd.

analyzed wi" t30-223

Suitable amou .V;_

i’ . . |

re aration of S ray-dmed Low Lactose Milk- based
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Ten grams of soybean oil and 10 € of MCT oil were mixed and
lecithin were added to make an emulsion. Then 90 ¢ of maltodextrin

and concentrated low lactose milk were added to the emuzlsion and
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were homogenized for 10 sec with homogenizer (Polytron, Kinematica
GmbH, Switzerland). Suitable amount of lecithin was determined by

apparent colloidal stability of the emulsion.

Emulsion of low la milk-based medical food was

spray-dried in mini i 190. Inlet air temperature,

outlet air temperat it.e of sample were adjusbted
to obtain dried oroperties and chemical
campositions of ated. Finished products

were kept in Lige®

rre placed in a 100 ml

measuring cylinderJf JFe 2208 Mld 150 mm on to & soft pad
ten times : asured as bulk density.

. }.; > dissolved in 100 ml
distilled wate}#t » ' = foaming agent (Silicon

Antifoam, Fluka®™ mara added, the contents we™ homogenized for 90 sec

in ble gﬁ .ﬁ for 15 min, the
cm’c.enbnﬂ ﬁ ﬁﬂfﬂj ﬂeﬁﬁlﬁﬂaﬂlﬂtEd conical
u;-,ent.rﬂ‘uge tubes to the $2 ml mrk The tubes r‘e centrifuged

AMINNTURVINGING
supMrnatant 1liguid in each tube was removed to within 5 ml of the
surface of the centrifuged sediment. Water (24° C) was added to
each tube with agitation to disperse the sediment and filled to
the 50 ml mark. Centrifuge for 5 min at 100@ r.p.m.. The volume

of sediment in a tube in ml to the nearest scale division gave the

Solubility Index.
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2.3 Apparent Colloidal Stability

Thirteen grams of powder were dissolved in 168 ml of
distilled water. 1t was left undisturbed for at least 24 hr in
refrigerator. Judge was made when =a visible 1line of demarcation

was s5een.

3. i \ . diried Product
Air Oven Method) ‘3735377
- dried in the oven at

102 C until its. o 70 A grams of sample was
accurately weighs \ t air oven for 3 hr then
it was cool in des ample was returned to
the oven and dn & S (e Ha WY nstant. The moisture

content was calc

weight (€)

‘_—, khh.ﬂﬂ)"s'.?‘
Y]

- Ulphuric acid,A.R.(E.Merck)
—Catalyst Te®det, 3.5 g K SO, 0.4 g CusO_
&feltabs C. 3, 5, Tecator, Sweden)

ﬂﬂEl’J'VIEJVI'édwEJ’?Iﬂ’Sm- a8, & Merci

-Buric acid 4%. G.R. (E Merck)

' W’] mnrstuwwmﬂ@ )

methylred and @.1% methylene blue in

icator, ©.2X

ethanol

Methods @
1. The homogenized sample was accurately weight

@.1-0.2 ¢ and transfered to Kjeldahl tube.
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o One catalyst tablet and 4 ml of concentrated
sulphuric acid were added.
3. Sample was digested at 370-420° C (System 12 1008
Digestor, Tecator, Sweden) until the liquid became completely clear.

kemove the tube and allow to cool.

4. Fifty nitrogen—-free water and
15 ml1 ofsodium hydroxg

5] at. least 150 ml of
distillate (Kjelios J100]. D S init, Tecator, Sweden) into
an erlenmeyer flz I and 5 drops of indicator.

i with @.1 N sulphuric acid.

Carry out a blank

{vi-v’}ﬂ *x 0.814 =x19@

Calculat 9

Ev,—vl}ﬂ x 1.4x factor

W

.'ﬂ mic acid

ml) ocillfulphuric acid required

hE blank test

AU 4 INLNFNEA A R
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3.3 Fat Determination (Rose - Gottlieb Mathag) " ou7 s aml

Materials ! -Aqueocus amonia 35% w/v (Carlo Erba)
-Ethanol 95% v/v, A.R. (E. Merck)
-Diethyl ether, A.R. (E. Merck)

-Petroleum ether, A.R. (BDOH)
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-Mixed ether, equal volume of diethyl

ether and petroleum ether

Methods @

1. Sample was accurately weighed 8.9-1 € into Rohrig

tube and 1@ ml of water wi hake until homogeneous.

2. * ammonia was added. Sample was

warmed to 6@-70° C. emperature for 15 min, cool

and 1@ ml of ethg

-

petroleum ether 25 ml
were added. The M%oin and let stand unil the
ethereal layer W from Lhe aqueous layer. The

ethereal layer
i <tatjon were repeated twice
by adding mixed el Y KRS ‘Fg';‘ ively.

' \ layers were added in the same
FLer bath;

dried at 108 + 2°C in the oven

For 1 hr, COl—— :ﬁ’¢
V. .

vat i

Fat (%)™

weight of sample (&)

ﬂ‘LIEI’JTIEI‘ﬂ‘i‘WEI']ﬂ’i

3.4 Ash Detergination 1natinn"""""

ﬂm@ﬁ ASRBM IR

Then the crucible was placed inside the muffle furndce (Gallenkamp,

Size 2, Germany) at 550° C until sample was white appearance. The
sample was cool in desiccator and accurately weighed.

weight of ash (g)
Calculation ¢ ash (%) = ®x 100

weight of sample (=)
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3.5 Carbohydrate Determination (By Calculation)

:rnt.a.l contents in food was 10@ percent.

Carbohydrate (%) = 100 - [moisture (X) + protein (¥) + fak (X)

+ ash (%) 1

3.6 Lactose Jgtion (High Pressure Liquid
Chromatographic Methag
and absolute, A.R.(E. Merck)

r solution,freshly prepared.
' w-tose, sucrose, maltose
\ hre LC grade acetonitri 'IEKH:EI .
AN W Filter through 2.45 um

degazed under vacuum faor

injector, LC-3A pump, 24
ctor, and Shi Chromatopac C-R1A
Asdter. Shimadzu.

R

cm) Shidl}izu.

4 Supelco (4.6 mm i.d.x

-Mggbrane filter, 0.2 um and 0. 45 jm

ﬂﬂﬂ?\ﬂﬂﬂ%ﬂ%ﬁ@
W\ mmm ANYNAY.......

ml c:f‘ water. In liguid form, pipette 6 ml of sample into centrifuge

tube. "
2. Thirty milliliters of absclute ethanol was added.
Sample was mixed on mixer at high speed for 1 min. The samples were

centrifuged for 10 min at 2000 r.p.m. (GS 12@, Glements Centrifusge).
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3. The supernatant was decanted, and the pellet was
washed with 2 ml of water. Then & ml of ethanol were added and the
centrifuging was repeated.

4. Two supernatants were combined in a 5@ ml

volumetric flask with was ~ught to wvolume with 80% ethanol.

A portion of sample was l-yeh a 9.2 Jm membrane filter.

5. proliters of sample weres

analyzed ﬁy HPLC, —— ,was 2.0 ml/min.
—
mtified by compared with
chromatogram © - AT A N ﬁﬁfth s of lactose in the
samples were the peak height of
chromatogram ar e standard curve.

3.7TFA N B8 s ’-'nh f: performic Oxidation and

peroxide. 3@ % v/v
acid. 88 X w/w
e {gid. 6 N
R
oigi ng buffer pH 2.2

LA

-Pernxida mixture, hydrogen peroxide

A UHIN EIVI‘JWEEIEKQ gl e
m AINITUUEAITIIRE- -

Methods

1. Sample was weighed approximately 18 mg nitrogen
and oxidized with peroxide mixture 7 ml at @8° C for 16 hr. Excess

formic acid was destroyed by evaporation.
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2. Sample from 1 was refluxed with 5@ ml & N
hydrochloric acid which added phenol at 145° C for 24 hr and
re-evaporated to dryness.

3. Six normal hydrochloric acid was added to make up

12@ ml, then 25 ml of sampl 4 ) pken and re-evaporated to dryness.
) 4. Ros WMIS S P o 50 m1 with Lithiun loading

buffer pH 2.2, and S ( internal standard) 480 aul,

T

was added and dilul B ing buffer.

amino acid analyzer

(Hitachi B835-5@/
Conditi 250 mm (Resin # 2619)

ml/min

mol/ 58 ul

4 x 200 mm (Resin # 2650)

ino acid was evaluated by

comparing with

433

i ncy Ratio (PER)
5 mlis method was determined

by measuring 'c.he gruw’c.h rate nf‘ :.rm,tng‘ animal® fed a test food.

AU I ANYATHYNAT o s o

10% prnt.em, 8% soybean oijg 5% salt m ture (Appendi }y 1% vitamin
AR '%Nﬂ‘iﬂﬂi%’f‘l%ﬁl ‘il“”’““’“““‘
Wrose corn starch 1) Protein content was termined by

Kjeldahl method.

4.1.2 Ten Wistar male rats ( National Laboratory
Animal Center, Mahidol University), 21-24 days of a¥e, between 5@-70 ¢
of weight, were used for each diet. Rats were acclimated for 2-3

days before weaning, provided diet and water ad libitum.
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4.1.3 Throughout assay period (four weeks), each
rat was kept in individual metabolic cage and provided with
appropriate diet and water ad libitum. The rats were mainpained ina

temperature controlled environment with a 12 light-dark cycle.

Three £roups of 4 g/ed. Protein sources were:

Group 1 (Casein refl g Sigma Co.
Group 2 (Low lach 7 sied low lactose milk-based
ood .
Group 3 (Lact . F - Ei“' 5 .ihm“ A milk-based medical

" | M:ated milk was substitued

W% actose milk)

hd intake of each rat

were recorded at 1y = "3-f‘-d 7 days and on the 28%"

The PER fag i 2d as_follow @
L0

=9
. Al
PER = s

¥ -l

ﬁl u&iﬁﬂ 81945 WA E)Sowce. srccecs ox roticns
QRIRIN THWIITHTN

dard casein

¢
7a:tt

4.2 Determination of Net Protein Ratio (NPR)

Criteria for evaluation was the same as PER, but a

zero protein control group was added.
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Group 4 (Zero protein control group) : Diet composition was B3
soybean oil, 5% salt mixture,
1% wvitamin mixbure, 1%
cellulose, 5% water, and BX

carbohydrate.

Rats were fed &l ten-day assay period. The NFR

for each rats was @

"
= —

oss of control animal (€)

est animal(g)

whereas Lein ratio

Protein Utilization (NPU)

b Nitrogen

777777 ;:: balance method which
nitrogen intars rf;n- for rats fed diets

containing thelfast protein or a prubeln -%ee dieb.
ﬂumm UNIHY DT o e
Group : Low lactose group

mﬂ?ﬁ*&ﬂ?ﬁéﬂ‘m’mﬂ’lﬁﬂ

: Zero protein control

Rats were fed ad libitum for ten-day assay period. Body
weight and food intake of each rat were recorded. Urine and feces
were collected daily throughout assay period. Nitrogen contents in
food, urine and feces were analyzed with Kjeldahl method.
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N retained I AR = EU—Un) /19a
Calculation ¢ NPU = =
‘ N intake

n

(BVxTD) /128

x 108

= F ) - (U-U )}
‘ e o

®x l@@
(F-F )
=

whereas

zero nitroden intake -

,~§ o nitrogen intake

;I

4.3 Statistical mioiysls

— ¥

ult.s were lyzed statistically by analysis of

Wﬂumwamwmm
qmmnsmum'mmaﬂ
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