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A stucly was undertaken to determine the feasibility of developinga low cost, instant
tube feedling formula from indigenous food sources. These includes shelf-life studies,
, nutrent content of the

salety of i ding for hanutrient
density of 1 kcal[ml was developed rom a mixture of flaur propared from a 70:30
conbination of germinated rice and mungbean (GRM), squish powder, skimmed milk,
com ol and sugar 20:10). The rice mungbean flour was packed in plain
pojyethylene bags for storage studies for a period of six months al room temperature
condiition: showed

besafe Proximate composition, vitamin, and mineral arily s¢s showed the formula to be
more than 50% adequate in energy, protein, calcium, iron, retol, thiamine and riboflavin
resornmended dally allowance (RDA) of a 20-39 year oli reference man. Protein quality
ewluaion revealed that the amino acid values approxinat ed the FAO reference pattern

ginoor day. The carmula

wes feundio

(12.5)ti

developed holds promise in contributing to the nutritional care of enterally-fed patients
and will bea significant development n the food industy.
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e lee ding is considered very essential to
hospital paiiers. It serves as a major source f not the
only sourcoof mirilon for hospialized patients whose

power of cartain population groups and are only within
the reach ol high and moderate income level families.

Blenderized formulas, on the other hand, are sold
commercially in some hospitals but these are

significance fee a ing
formulas inor der to help alleviate malnutriion among
hospitalized patiens.

Tube leeding formulas that are available
commercily in the Phiippines are mostly imported
and marketec! by big multinational corporations and
thus, areery expensive and beyond the purchasing

“Cortespondegauiti: ceinrcostgoveh

and may contain high
microbial bads (Tanchoco et al. 1990) which may
worsen ihe condition of the patient.

The need tierelore for the development of a locally
formulated tube feeding formula from indigenous
sources it iseasy to prepare, with minimal use of
equipment, cheaper and microbiologically safe
becomesnorereal and urgentin the light of increasing
prices of is commercial counterpart
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Jnview of this, the study was underlaken o determine
Ihe feasibiity of developing an instant ube feeding
forrmula, Specifcally, it aimed: 1) to develop a low-cost
and easy to prepare instant tube feeding formula from
cornnonindigenous food sources; 2) to conduct shelf-
fife studies, quality control and nutrient content
detemination of the instant tube feeding formuia; and 3)
o assess the microbiological safety of the product.

Materials and Methods

Preparation of Flour Samples

Rice-mungbean flour was prepared from
geminated fice-mungbean (GRM) with germination
periods of 72 and 48 hours respectively according to
the standardized technology for flour production
(Marero et al. 1988). The washed germinated seeds
were dried in the forced drafl oven at 60-65°C for 10
1o 12 hours after which the seeds were cleaned of

(TPC), yeast and mold s counts, coliforms and
staphylococci were done in the thawed sample,
monthly for six months.

The protein quality of thetube feeding formula was
evaluated in terms of Protein Digestibility Corrected-
Amino Acid Score (POC-AS) according to the Joint
FAOMWHO/UNU method (1985). The control (casein)
and test (tube feeding formula) diets were prepared
and analyzed for proxinate and amino acid
composition using AGAC methods (1980) and high
performance liquid ¢ homatography (HPLC)
tespectively. Casein was incorporated into the test diet
at a 10% protein level. A protein-free diet was also
prepared for evaluation. The composition of the test
diets are presented in Table 1. The test diets were
made isocaloric.

Thirty male, 8 weeks OldSprague-Dawley rats with
mean weight of 254 1151 grams were divided into

Table 1. Composition of st dets (g/100 g)

ot
sprouts and hulls by rubbing 9. Seventy ConsUeN  ¢yveiny (3 Tube Feeding Formuta (g)
paris of the dried germinated rice were combined with Casein -
30 parts of mungbean (by weight) to balance the  Tube Feedng Fomuia - 7622
proiein and amino acid profile of the blend (Marero et Com Oil (10%) 10.00 522

1988). fore 100 400
extusion. The extrudate was dried in a forced draft  aiphacel (5%) 500 38

nd lat il 1.00 100

Figure 1 shows the processing operation involved in  comsiaren .01 922
thepreparation of rice mungbean flour. Tow .00 2000

Preparation and Packaging
of Tube Feeding Formula

A dehycrated instant tube feeding formua vith a
i 1 keal/ml

two groups: control andtest. They were housed
individually in stainless Steel cages and fed wih their

Tocally

avlable raw materials. The formula contains 53% rice

mungbean flour, 5% commercially prepared squash

powder, 12% skimmed milk, 20% oil and 10% sugar per

1010 Kiocalories. The formula was packed in oriented
metallized cast

for 7 days. Water was
Feces were collected; foud inlake and spillage were
recorded on the 4" tilthe 7™ day of the study. On the
8" il the 14" day, both groups were given a non-
protein diet. Fecal colectin, food intake and spillage

(OPP-VM-CPP) of about 50 grams containing 250
kilcalories. The corn oil and sugar were packed
separately in plain polyethylene plastic bag (3 mils).

Mitrobiological and Analytical Tests

Samples of the germinated rice mungbean flour
foranalytical tests were packed in thick polyethylene.
bags (0.5mm), sealed and stored in the freezer (0°C)
il use. Proximate composition as well as the vitamin
and mineral analyses of the sample were determined
ushg the official methods of AOAC (1980). Food
energy was determined by calculation using the
Atvater factor (4 x protein, 9 x fat and 4 x

jsing
procedure for food (APHA, 1958), total plate count
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were 110l the 14" day. The nitrogen

intake of the rats wereco mputed and the fecal nitrogen

on both the test and non-protein diet were analyzed.

True digestibilty (TD} was computed as follows:

T Oty L Lol Sl P BN
nake

Amino acid score of the test diet was computed
and multiplied with the true digestibility to obtain the

AAS) of the test product.

Data were analyzed and presented in means +
S.D. Differences in meanprotein quality indices of the
test and control samiples were also tested for
significance.



Instant Tube Feedng Formula

v

[Soak in Water (1:3 wiv) for 6 hours|

Germinate with watering 3 times a day in a plastic wicker

172 hours for rice.
+ 48 hours for mungbean

Wash thoroughly

Rice-Mungbean Flour

Figure 1. Flow sheet for the preparation of flour from germinated rice and mungbean flour.
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Results and Discussion

of the developed formula is twelve and a half (125)
imes cheaper than the cost of the commercial formuz,

g jsedin
foods since it was found to be relatively free from toxc
factors, flatus producing substances and trypsit
inhibitors (Desikachar 1961).

Table 2 shows the food and nutrient compositon
of the tube feeding formula developsd. The table
further shows that per 100 grams sample contains
12.38% calories from protein, 68.09% calories
carbohydrates, 20.57% calories from fat and 420
calories. These levels are comparable (o the normal
percentage distribution of calories from these
macronutrients.

Table 2a compares the nutrient densily of he
developed FNAI formula and the commercial formula
and was found to be comparable. The develojed
formula provided fair to more than adequate amounts
of protein, calcium, iron and the major vitamins extept
niacin and vitamin C. Per 500 keal, the raw food ot

p quacy
of the twbe feeding formula was compared to e
recommended daly allowance (RDA) of the reference
rman as shown in Table 3. It can be observed that e
formulais more than 50% adequate in terms of energy,
protein, calciurn, iron, refinol, thiamine and riboflavh.
Protein quality evaluation in terms of PDC-ALS
revealed that the amino acid values of the formuia
approximated the FAO reference patiern (1985)
exceptfor lysine and is comparable to casein intems
of weight gain per day indicating no adverse effecls
atter the feeding period of one week. It was nded
however, that the PDC-AAS of the formula was foind
to be inferior to casein of milk (0.86 v.s. 1.20) @ a
protein source for maintenance of biolagica! ife
processes brought about by the lower TD. These
findings may be due to the anti-nutritional factors e.g.
trypsin inhibitors, hemagiutinins and tannins) andlor

Table 2. Food and nuldient composition of the developed tute feeding formula.

Nutrient Ric-  Sqush Sdmmed Com  White o
Food _Mungbean_Powssr il Sugar 500 KCal 100 KCal _100GM
74 75 7z 16 135 1241
Energy, ke 279 2 ) 102 52 521 04 @
poein, g 04 05 62 00 00 161 32 9
Corvonycrate. o 60 61 o1 00 135 887 177 M5
Fal. g 02 01 o ne 00 e 24 96
Ash, ¢ 1 05 - b 00 16 03 13
Calcium. mg® 1 [ 20 4 00 248 50 »
Phospharus, mg’ 148 2 167 o 0 344 69 ar
ron, g’ 83 02 005 o002 00 a1 e 14
Reiinol, ug’ ND 2 [ - - 140 E
Beta-Carotene, ug’ NO 0 09 a - 35 7 3
Thiamin, mg® 018 - 007 T « 024 005 120
;:::‘”'Ia‘:‘é;"w 02 ﬁD7 - 028 0001 0001 035 007 028
3 - 02 « ¥
e A
jum. mg' 9 [ 95 ™ Tr 12 2 %0
Potassium, mg" 216 - 273 T 03 89 % w4
Magnesium, mg o - 2 T k3 53 w74
Fti 2 - o8 T wm 274 0S5 221
Coppormg” 021 - T T 003 o021 004 047
angancse mg 059 - e T T T T
Pytading,mg’ T e YT Mo m
ity IR o1 - 010 - o 025 005 020
Ylamin B2, - - 045 - 0 045 o009 038
Faty Adids, Sat g oz - 877 - 0 so1 a0 125
Salg - - o w0 1s oa 12
oro - - om 2w o a0 osm 23
P - - K 670 o 670 134 540
Dietary Fiber, g° 08 0 - : g: ?g; ; .z

*Values taken rom FNAI Foat Composivan Tabl (FGT), 160

D = ol coteciable
Tr=traco
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Tible 2a. Comparison of nuient density of FNAI formula
and commercial formula

Instant Tube Feedng Formula

Table 3. Percentage adequacy of 2000 kal of woe feeding
formula compared lo RDA reference man age 20-39 years,

Wutrents PRI Formula” _ Commereiar™ PER 2000
Trergy, heal o T.00 Nutrients KCAL RO\ ADHIURCY (%)
Potein 008 003 Energy. koal 2020 W 768
Carbotydrates, g 018 012 Protein. g & 10333
Fil.g 0.02 0.04 Carbonydrate, g @ - -
ksh. 0.003 0005 Fat.g ry - -
Galcium, mg 05 05 Ash'g 3 -
Fnosphorus, m 059 05 Cacium, mg 100 s 22000
00 0.01 Fosshons w0 - -
14 0005 n.mg 8 12 6657
035 Nonutientinformaton Rshnnl s0 s 10087
0002 0.002 Beta-Carclono 80 - -
Hbofiin. mg 0004 1075 Thiamin, 1 13 7em
Nacin, mg 0022 0025 Fivollavin, mg 14 [EET
Viamin €. mg 05 015 Niacin, mg s 2 3200
Sadiom, mg 112 05 Vitamin C. mg 12 " 1600
Fotassium. g 038 125 Sodum, mg aw - -
agnesion. g 0.8 02 tassiu 1960 - -
mg 00004 10 Magnesium, mg w - -
Manuannsa mg T 0.0025 Zinc, mg n - -
ine, mg Np 000008 Copper. 0 - -
Pyidoxine, mg 0.0005 002 Manganese, mg 28 - -
itamin 812, m; 001 0000008 oo 24w 228
Mlichid.ng:Sag 0018 002 Fally Ackis. Sal..g 62 - pu
Mono.g 0003 Nonulientinformation Moo, e o - -
Poly. g 0013 No nutrent nformation Poiy..g 68 - -
Cholesteral, mg 0004 Nonulientinformalion  Cholestorol, mg 84 - -
Detary Fiber, g 0018 fent informati Dietary Fiver. g 36 - -
“Faw foodcostper 50D keal = 76,00
st per SO0 Keal = P100.00
Table 4. Nutritional composition oftest and control samples
Lot Sulur Aromatic
o— Moisuture Protein Fat Giode “’:’Y‘“' H SO LEU LYS Amino  Amino THR TRY VAL
)00 09 TS e () (9 (ngie) mals Acds  Acids  (ryig) () (molo)
o ™oy mglg
Tibe Fesang
Forma,
Fombied() 81 102 62 O s 226 435 001 580 34 801 Ne 86 608
GaseinContol,
Sama ne. 8288 na na  na  na 533 1046 1012 na_ 150 @3 26 720
1:9:35: Sugar,
(25 microns and 50" 0 -150°F)
e 1985

na. =rolanalyzed

heat treatment employed in the preparation of the
product (Sarwar & Peace 1994) as seen in the brown
@loration of the extruded formula compared to its
creamish raw state. On the other hand, the PDC-AAS
ofthe formula was still higher than the values reported
or the average Filipino dietof 0.76 (Intengan & Marfori,
1971) and the analyzed protein vaiue of whole ik
powder which is 0.82 (1990). (Tables 4 and 4a).

Microbiological examination of the product before

storage and until the 6" month of storage at room

temperature condilions gave a verylow asrobic plate

count as well as yeast and mold counls, based on the

FAO/WHO (1983) limit for foods and the values of

Hobbs and Greene (1976). The collorm, E. coli and
also found

in the product (Table 5).
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Table 4a. Protein qualty indices of test and control sampes.

i True
Diot Intake Protein Intake Weighl Galn  Amino Acid ocARS
glaay giday giiay Score _ Digostabilty (%)
Tube Feading .
Formula Mes247 1682025 540:2.3¢  099(Th) 8712282 086
Gasen N
Gontrol 1822331 1402033 522:3.0¢  1.24(Th 967124 120
Vaies are prosemed N3-S0
Table 5 1 ] g storage at room temperature.
Storage Period Micr otial Gount (CFU/G)
Tee vam Colform £ col Saureus
Tniial 8% 10" 5 Negative  Negalive  Negative,
+* Manth 15x10" 5 Negative  Negalve  Negative
2° Month 15x10" 13x10'  Negatve  Negaive  Negative
3° Month 9x10' axi0! Negatve  Negaive  Negatve
4" Month 7x10' ax10' Negative  Negaive  Negatve
5" Month 13x10' ax10 Negative  Negalive  Negative
& Month 12310 Negative ___Negative _Negative
PG ~Tolpae count; VEi= m
Conclusion

The potential of the dehydrated tube feeding
formula developed hold promise in contributing to the
nutritional care of enterally-fed patients and will be a
significant development in the food industry. The pilot
erel

cmmercial scale production of the formula.
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