- OUR INDUSTRY TODAY

A High Quality Protein, Vitamin, and Mineral Fortified

Chocolate-Flavored Powder for Beverage Use

Abstract

A chocolate-flavored beverage powder
containing high-quality protein was
formulated with milk, sugar, eggs, vita-
mins, and minerals. The powder has
adequate storage stability and when re-
constituted with water to a 26% total
solids beverage, has taste acceptability.

Introduction

Because of concern with low quality pro-
tein in the diets of substantial segments of the
population of the United States, our labora-
tory developed a powdered beverage base
which is processed from milk and eggs. Choco-
late was added for taste appeal. Vitamins and
minerals were added for nutritional enhance-
ment. High quality animal protein was used
in the formulation. As such, the protein ef-
ficiencv ratio (PER) of the product can be de-
pended upon to be high and not subject to de-
creases as might occur if plant protein were
added.

Because diets of infants were as much as
50% deficient in iron, and those of young girls
and women up to 54 yr of age as much as 30%
to 35% below recommended allowances (11),
attention was focused on addition of iron to
this product. Gutelius (3) reported that many
infants from low income groups drink large
quantities of milk to the exclusion of other
available foods and develop iron deficiency
anemia. At age 12 to 17 mo, as many as 65%
of these infants had below normal hemo-
globin concentrations. These children were not
malnourished in the traditional sense.

Some controversy has arisen over the bio-
logical availability of different iron compounds
in food fortification. Generally, ferrous and
soluble forms of iron salts are the most ef-
fective. Food sources of iron are less well uti-
lized than inorganic compounds. Even infant
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formula fortified with inorganic iron may re-
quire time for release of iron. Vaughan and
Knauff (10) found that iron in dietary drinks
is associated with the protein and is not avail-
able until the protein portion of the soluble
iron-protein complex is digested. o
Fritz et al. (2) found, providing that there
was some biological availability, increased die-
tary poorly utilized iron sources as ferric ortho-
phosphate were effective for the cure of iron
deficiency anemia. The authors state ferric
orthophosphate has only a relative ‘biological
value of 14% of ferrous sulfate iron added at
20 mg/kg. At higher levels the effectiveness
was in the order of magnitude that would be
expected from the relative biological value
(RBV) established in earlier tests with the
material. In some applications, technological
problems such as rancidity and discoloration
may make it impractical to use soluble iron
compounds that have maximum availability.
Where chocolate is involved, addition of solu-
ble iron tends to discolor the product. Thus,
the use of the more insoluble form of iron may
be the best route available for iron fortification.
Hodson (4) showed, that during the storage
of liquid dietaries for 2 to 5 mo, insoluble fer-
ric orthophosphate will change to the more
biologically available ferrous iron.

Cocoa does not stimulate the growth of rats.
Mueller and Ritchie (7) reported 1% cocoa in
the fluid milk has no inhibitory effect on the
growth of rats; more than 2.5% causes retarda-
tion. In an attempt to determine the cause of
this growth retardation, Mueller (68) reported
2% crystallized tannic acid is toxic to rats.
Since tannic acid occurs to a variable extent
in cocoa, it is desirable to select cocoa in which
the percent is low. He found iron reduced the
toxicity of crystalline tannic acid in cocoa by
preventing the reduction of hemoglobin by the
acid.

Chocolate is a widely accepted and increas-
ingly popular flavoring agent for beverages.
From 1954 to 1972 per capita sales of flavored
milk and drinks (estimated to be 90 to 95%
chocolate) have increased from 3.31 to 4.34

kg (1).



Materials

Milk was received from the Agricultural Re-
search Center, Beltsville, MD. Pasteurized and
frozen whole eggs were purchased from com-
mercial sources. Sugar and Hershey’s breakfast
cocoa used in blending and also for processing
in the concentrates were purchased through
General Services Administration. Nutritional
Biochemical Company? made the vitamins. Vir-
ginia Dare dry vanilla flavoring was used.
Equi%)ment used for processing was conven-
tional dairy plant equipment.

Methods

Liquid ingredients, skim milk, whole milk,
and whole eggs were mixed in a 380 liter
tank and pumped with a sanitary centrifugal
pump to a Gaulin triplex pump and then
through a Mallory heater. The mix was pas-
teurized at 77 C for 16 s, homogenized at
1755 kg/cm? and 35 kg/em? with a two-
stage homogenizer valve and condensed in a
single stage Wiegand falling film evaporator
to 42% total solids. Concentrates were
atomized at 154.4 kg/cm? pressure through
a nozzle of .75 mm diameter into a Gray-Jen-
sen spray-drier using air at an inlet tempera-
ture of 138 to 144 C.

Dry blending of spray-dried milk and egg
powder, sugar, cocoa, and vanilla flavoring was
in a Patterson Kelly V shell blender for 6 min.
Premixes of concentrated vitamins and min-
erals were made with a small portion of this
blend and then further mixed with the blend
to make batch-sized lots of powder.

Different iron compounds as well as CuCO,
were added to these powders. The iron com-
pounds were ferric orthophosphate, ferric am-
monium citrate, and ferrous sulfate at 45 ppm
iron.” ‘

Dry blended powders containing ferric
orthophosphate ‘were stored in sealed No. 2
cans at —10, 24, and 37 C. Ferric ammonium
citrate as well as ferrous sulfate were blended
in powders and sealed in No. 2 cans for stor-
age at 24 C.

Analysis and Evaluation

Powders were analyzed for protein by the
Micro-Kjeldahl method and fat by Roese-
Gottlieb extraction. Moisture was determined

# Reference to brand or firm name does not con-
stitute endorsement by the U.S. Department of
Agriculture over others of a similar nature not
mentioned.-

TaBLE 1. Percent of ingredients of chocolate-
flavored beverage powder.

Milk fat 3.2
Whole egg solids 8.8
Nonfat milk solids 60.5
Sucrose 19.9
Breakfast cocoa 4.0
Dry vanilla flavoring 1.0
Vitamins and minerals 15

by the toluene distilation procedure (5).

Chocolate beverages were organoleptically
evaluated in a 9 point preference scale (8).
Scores for any one storage period were statis-
tically tested by analysis of variance (9).

Samples for the taste panel were recon-
stituted to 26% total solids with distilled wa-
ter at 25 C. The reconstituted samples were
then refrigerated for 3 to 4 h before testing.
Fifteen to 20 tasters were provided with rinse
water at 25 C to use between samples. The
tasters were also instructed to mix the samples
before tasting to suspend any settled choco-
late in the cups.

Results and Discussion

Table 1 lists the ingredients and Table 2 the
average composition of this chocolate-flavored
powder. By calculation, one 85 g serving fur-
nishes 352 calories. Carbohydrate and ash
were determined by calculation from average
composition of ingredients. .

Table 3 shows that all fresh powders when
reconstituted were acceptable. With few ex-
ceptions, Dairy Products Laboratory panelists
scored all powders stored for 1 mo or longer
at 24 C, 5.4 to.6.1. Those powders containing
ferric orthophosphate stored at —10 C rated
no better than those stored at a higher tem-
perature. The slight to moderate loss in panel
acceptability due to storage could not be de-
fined. Even though the iron in ferric ortho-
phosphate may not be completely available,
it is recommended as the source of iron be-
cause it does not discolor the chocolate color
of the beverage. Additional quantities of this
iron source can be added. Acceptability of the

TaBLE 2. Percent average composition of chocolate-
flavored beverage powder.

Protein 27.0
Fat 9.5
Moisture 2.5
Carbohydrates 55.5
Ash 55
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Tasie 3. Effect of iron source on panel scores of chocolate-flavored beverage powders stored at —10,

24, and 37 C.*
Storage Iron compound-45 ppm
period FePO; H-O Fe(NI‘L): (C6H501)2 FeSO.
(months) —10 C 24 C 37.C 24 C 24 C
0 cis 6.75 6.30 6.35
1 6.30 5.60 5.40 5.75
2 6.38 5.69 5.38 5.40
3 6.00 6.10 . 6.00 5.53
4 5.35 5.60 545 4.65 5.05
5 5.68 5.55 5.05 5.72 5.78
6 5.67 5.87 5.55 . ces
9 5.60 4.80 .

= All scores for any one storage period not significantly different at P = .05.

beverage containing freshly mixed powder
with 90 ppm of ferric orthophosphate was not
significantly different from the beverage with
either none or 45 ppm of this added iron. In
an alternative process the vitamins and miner-
als were added to a liquid concentrate of all
the other ingredients prior to spray drying.
Since the product had a disagreeable taste, no
further work on this method of processing was
attempted.

Table 4 shows the percent minimum recom-
mended daily requirements (RDR) for the
vitamins and minerals added plus the vitamins
and minerals before fortification as determined
by calculation. The RDR given are those rec-
ommended by the National Research Council
(1973) for a pregnant woman. Percentages
calculated assume 100% availability of nutri-
ents. The amounts of these materials added
may be varied depending upon the require-
ments of the blend.

Three chocolate-flavored products were
tested by the Special Survey Branch, Statisti-
cal Reporting Service, USDA. Thirty-seven
judges rated the iron orthophosphate fortified
chocolate product of the Dairy Products
Laboratory significantly higher (6.32) than
two commercial products, one a dried product
reconstituted with fluid whole milk that rated
5.57, and the other a liquid dietary that rated
5.16.

Our product, containing over 27% total
protein, derived from high quality milk and
eggs, is an excellent protein and mineral sup-
plement. Depending upon the availability of
the iron (2), one serving with 45 ppm added
iron is calculated to furnish an estimated 9%
to 23% of the RDR for young girls, women, or
pregnant women and up to 42% of the RDR
for both young and adult males (1973
RDR).

TasLe 4. Percentage of recommended daily requirement (RDR)* provided by an 85 g serving of choc-

olate-flavored beverage powder.

mg per serving

Vitamin RDR Natural Added % RDR
Vitamin A 5000 1U 350 IU 1700 I1U 41
Vitamin B, 1.3 mg .22 mg .20 mg 32
Vitamin Bs 2.5 mg .5 mg 25 mg 30
Vitamin D, 400 1U 40 IU 100 1U 35
Vitamin C 60 mg cee 100 mg 67
(Na ascorbate)
Niacinamide 14.0 mg. 4.0 mg 2.0 mg 43
Copper 2.0 mg® .08 mg .7 mg 38
Iron 18.0 mg 1.25 mg 3.8 mg 28
Phosphorus 12 g T¢g 58
Calcium 12 g 88 g 73

* For pregnant women (1973).
® Estimated as requirements not established.
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