CHAFTER IV

RESULTS

1. Preparatic | Milk—based Medical Food

1.1 ;__7_ af #

H™ e ato- —rd sugars is illustrated

in Figure 3. The rel of milk (lactose, glucose

and galactose) w , : Wain. Analysis of lactose

showed that the o e ¥ ' milk was 5.@01 percent
and it was inve / r ? lactase. As sugfested
by Lactaid lnc.: J.- ‘ han 7@ percent by adding
5 drops of La & -:::E,_ M dling 18 drops or 15 drops

per quart, the la re than 9@ or 99.. percent,

respectively. Anali#is Vaisdians o, ®.reated milk and of lactase-

treated milk per quart for 24 hr)(Figure 3)

showed +that ?_,’ actose while those in

lactese-treat _5""';_ AL )= (Retention times of

HPLC were 6. |j ana o% pectividll) . The chromatogram of

L A

lactase-t.reated ?1 1k had only ﬂl’lE detectable peak because the
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in order to get fine, dried powder of spray-dried
low lactose milk-based medical food, preliminary investigation was
carried out with & batch size of 848 ml (1 quart) pasteurized low fat
milk.
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Figure 3 HPLC seperaticn of saccharides

(pesk no. 1= glucose , wﬂﬂﬂ%ﬂ%‘jﬂﬁ,ﬁ'ﬂ. galactose , Vl=unidentified)

(A} standard mixture of sugars

e AR ATV

(C) malbodexkbri
e (F) spray-dried low lactose milk-based medical food

(DY wunbreebted milk

Running Condition: column was LC-NH, Supelco, Shimadzu (4.5 mm i.d.x25 cm) ; detector was R! detector

mobile phase was acetonitrile/H 0 75/25 V/V , flow rate 2 ml/min.
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Optimum Condition of the Spray Drying Process:
Percentages of lecithin were varied from ©.1-8.5 percent and the
apparent colloidal stability was observed. 1t was found that
2.3 percent of lecithin was the suitable amount for spray drying

milk-based emulsion.

Several wvarisl urh as  inlet air temperature,

outlet air temperas _ # = were varied and examined.
The color, bul colloidal stability of
spray-dried product emperature (130-86°C, 148-90°C
, -'aility Index was increased
while moistur ay Ej'. nhl' o f?l t to the increase of
drying temperat ; ¥y TL, 'Eh?h Wk ! processing conditions

for preparation (JF < BFE0rc AN 3lnl~w milk-based medical food

: outlet air
: aspirator fuded

{prl-diditioned withog .
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2. d J', d Low Lactose Milk-based

Medical Food ‘

6 SR FFNLINS W RJATVS oomrers cottora

stahilzt#th the sprayﬂdried product are shown in Table 3.
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Medical

Proximate analysis of spray-dried product were performed.
The moisture, fat, protein, carbohydrate and ash contents are
presented in Table 4. Fat, protein and carbohydrate contents in
1@ ¢ product were 18.12 + @.04, 16.69 + 8.@85 and 58.56 + 0.21 ¢,



Table 3 Properties of Spray-dried Low Lactose Milk-based Medical

Food Sprayed at Different Drying Temperature

Temperature

13e-80 " 140-90 150-100

Iniet—0Outlet)®C

Properties

Color te of f-white off-white

Bulk Density P.46(@0.02)| ©.49(0.82)
Solubility P.2 (0.8B)| 9.4 (B.1)
Apparent Co stable stable
Moisture Cor’, 1.88(0.04)| 1.81(0.02)

Yield (%" 19.34(3.7@) | 15.84(2.88)

¥ wvalues ; s (SWll.) of five replica

ght of dried product (g) x 100

_’ﬂ le before spray dry (ml)
ﬁ‘— ]
Pt

the st. bempernture for spray d

ing
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Table 4 Compositions of the Spray-dried Low Lactose Milk-based

Medical Food

Canst ituents

#/1080 ¢ Sample

Moisture

Total Solid

Fat

Protein
Carbohydrate
Ash

Lactose

Total

# nob dab_fﬁu

“S— )

Cal/1@@ & Sample
’ 1

Caloric

Distribution(X)

1

g (B.386)
(@.2@)
(@.84)

35.14 (@2.e8)
14.38 (9.84)
50.47 (0.18)

100.22
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respectively. The caloric distribution of this formulation was
35.14 + ©.08, 14.39 * 9.04 and 50.47 + @.18 percent of total calories,
with respect to fat, protein and carbohydrate. The non-protein

calories to nitrogen ratio was 148.73 Cal per 1 & nitrogen.

Saccharide conte

lrpray-dried product were analyzed
with HPLC mei:-l'md. t there was no lactose in

this spray-dried pg

M, analyzed with amino acid
analyzer is shown . ] J'ﬂ o The amino acid contents

of spray-drie

5. The essential amino
acid contents [ s 12@ HhMS) were compared with
FAO/WHO amino ac’ Y B e 4). Amino acid scores
of isoleucine, iev g - W, "ith cystine, threonine,
phenylalanine wi ! e 1.31, 1.24, @.45, 1.88,
@.94, 1.32 and 1.13§ amino acid score of lysine
was the lowest; ,:_ff__.i}:& iderably the limiting amino
acid in thiskalk :
7 I
. Biflhgical T
erminaﬁinn of Protein Efficiency Ratio
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were 2.72 + ©0.25, 2.85 * 0.48 and 3.07 + @0.48, respectively. ~The

L 4F

enalysis of variance for PER of each group is shown in Table 18 ,
(Appendix D). There was 7O statistically significant difference
among three groups of rats (p>@.85). A correction to casein, CPER,
of low lactose eroup and lactose group were 2.62 % 0.47 and
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Table 5 Amino Acid Contents of Spray-dried Low Lactose Milk-based

Medical Food

Amino Acids mg/g Sample mg/€ Protein
Cystine g8.81
Methionine 28.94
Aspartic 68.18
Threonine 37.78
Serine 44 .64
Glutamic ig2.@1
Glycine 17. 17
Alanine 28.94
Valine 56.42
Proline B81.25
Isoleucine 52.48
Leucine 86.83
Tyrosine 5 36.789
Phenylal ;,f’* 7777777 42.68
Lysine 25.51
Histidine 24.04
Argipiig - N8|y '-,l | o £91.89
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Table 6 Some Amino Acid Scores of Spray-dried Low Lactose Milk-based

Medical Food

‘Amino Acids Sample FAD/WHO Standard' |Amino Acid

(mg/e protein)| (mg/¥ protein) Scores' |

Isoleucine 42 1.31
Leucine T8 1.24
Lysine 55 @.46
Methionine + C 35 1.08
Threonine 4@ @.54
Phenylalanines 60 1.32
Valine 50 1.13

¥ From Joint FAOD/ e, Energy and Protein

Requirement, WHO W neva, Switzerland, 1873

%% amino acidlpeds _f§ g of test protein

ﬂ‘dvubein in reference protein

AULINENTNEINS
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2.83 + ©.44. Statistical evaluation, however, did not reveal =a

significant difference between two investigated group (p>@.03)

{Table 12}.

4.2 Determination of Net Protein Ratio

In this ! ro protein control Eroup was used

for HNPR determinatis; ight loss of a =zero protein

control animal for ‘: + 4.0 ¢. Results of NPR
determined i ; =5 of| W " n in Table B . Mean NPE
values of caseir "y AN pse group and lactose
group were N 67 + @.69, respectively.
Statistical s was mnokt significant
for three gro ctose group and lactose
NPR of casein reference
standard group 109.3@ + 17.87 percent,

respectively. fference between RNPR of

two investigated groupW . The analysis of variance
is shown in Table 1 f&?#’:u, 7

X r

v Med-ilization

'L. Table =% — = u.rry and fecal nitrogen

excretm—n of t-hii ro protein o rﬂI gruup Mean values of urinary

and f‘ Wn?wﬁ Ta .33 + 15.68 mg ,
pespect.igly igesti es tID), biological values (BV)
Y ANASHIMATNEINE. -

5.1:.1E!n’t.15'.1:..1!:.‘.5111:,;r different, (p>d.85),(Table 12). Mean TD, BV, NPU were
g5.44 + 2.77, 90.49 + 1.87, 86.36 + 2.96 for low lactose group
and 93.98 + 3.28, 91.77 % 3.56, B86.21 + 3.83 for lactose group,
respectively (Figure 5).
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Table 7 Weight Gain, Food Intake, Protein Intake and PER Values

of the Experimental Rats (Four-week Assay Period)

Groups Weight Gain|Food Intake|Protein Intake| PER CPER"
) (g2
Casein Reference 29.96 2.72 =
(2.65) (@.25)
Low Lactose 29.73 2.85 2.62
(5.28) (@.482 |(@.47)
Lactose 29.36 3.7 | 2.83
(2.47) |ca.481 | (@.44)
values
#* _rﬂ casein = 2.72

T ]
N,
1

L AF

AUt Ingninens
AN IUNAINGIRY




4@

Table 8 Weight Gain, Food Intake, Protein Intake and NPR values of

the Experimental Rats (Ten—day Assay Period}

L]
Groups Weight Gain|Food Intake|Protein Intake RNFR
(g ()
Zero Protein @ -
Control

Casein Referen 8.10 -

(1.38) -
2\ \ "\ 94.80

Low Lactose AR\ 8.43

' (1.80) (19.74)
Lackose 6. _SE 192.30
(1.83) (17.87)

valuesijress
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Table @ MNitrogen Intake, Urinary and Fecal Nitrogen,
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True Didestibilities, Biological Values and Net Protein

Utilization of the Experimental Rats (Ten-day Assay Period)

Nitrogen (mg)

Groups TD BV NPU
Feces
Zero Protein Cont - - -
Low Lactose 95.44 80.48| B6.36
(2.77)1(1.87)|(2.92)
Lactose 83.88 81.77] B6.21
(3.200|(3.56)|(3.83)
val
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