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(57) Abstract: Reducing heartburn cpisodes is achieved in individuals having an orange juice intolerance or food allergy. The
orange juice product has a low titratable acidity which combines with a condition resulting after addition of a calcium source such
as a calcium citrate source. Individuals prone to orange juice induced heartburn episodes experience a reduced incidence of these

heartburn episodes.
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ORANGE JUICE FOR REDUCING HEARTBURN

Description

Background of the Invention

Field of Invention

{00011 This invention relates to approaches for
reducing heartburn episodes when an individual having an
orange juice intolerance ingests orange juice according to
the invention. The invention is achieved without any
substantial negative impact on orange juice flavor or
other important attributes. The heartburn reduction is
achieved by orange juice which combines the features of
being of a lower acid type while incorporating a calcium

source such as in the form of a calcium citrate source.

Description of Related Art

[0002] Numerous individuals have been known to
experience negative effects upon ingesting different
foods. A true food allergy occurs when the immune system
of the individual overreacts to certain proteins in food.
It is believed that hundreds of food ingredients can
provoke an allergic reaction. Typical foods in this
regard are nuts, peanuts, milk, eggs, £ish, shellfish,
soybeans and wheat. Foods such as these can lead to
symptome including nausea, hives, skin rash, nagal
congestion, wheezing, and the like. However, most
unpleasant reactions to food are caused not by allergies
but by intolerances, which tend to be less severé than

true food allergies. Typical in this regard are lactose

JP 2004-520074 A 2004.7.8
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intolerance, sulfite intolerance and intolerance to
monosodium glutamate, red wine, chocolate and food
coloring agents. Another intolerance of some frequency 'is
manifested by gastral distress and/or digestive
difficulties which certain individuals experience shortly
after ingesting orange juice products.

[0003] In some circles, it is generally assumed that
the relatively high acidity of orange juice products is a
primary contributor to these negative or unpleasant
experiences with orange juice products for a small
percentage of the population. For example, Kligerman et
al U.S. Patents Nq. 5,665,415 and No. 5,869,119,
incorporated hereinto by reference, suggest that acidic
foods or beverages such as coffee and other beverages can
be combined with calcium glycerophosphate so as to raise
the pH of the food or beverage by at least 0.5 pH units,
such as to a pH of greater than 5.4, which typically is pH
higher than desirable for superior tasting orange juice.
Thig pH adjustment is said to reduce the tendency of the
food or beverage to cause heartburn and cother esophageal
and/or gastrointestinal distress. This approach generally
follows the conventional wisdom that ingesting antacids
treats heartburn by helping to neutralize stomach acid.
This approach suggests, in general, raising the pH of the
food or beverage to well above 5.

{0004] Other approaches have suggested acid reduction
for relieving symptoms such as the burning,‘painful
sensation of heartburn. Included is Georgiades et al.
U.S. Patent No. 5,762,962, incorporated hereinto by
reference. This patent is directed to antacid
pharmaceutical compositions comprising a combination of
calcium salts. Another pharmaceutical is found in Korn et
al., U.S. Patent No. 5,989,588 which suggests administering

to a patient for preventing heartburn a composition having

JP 2004-520074 A 2004.7.8



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(16)

WO 02/089610 PCT/US02/13425

3-

a pharmaceutically effective amount of an H, antagonist
such as famotidine. These antacid approaches administer
tablets in a manner customary for over-the-counter or
pharmaceutical antacid administration.

[0005] In addition it is well-known that beverages such
as orange juice can be supplemented with calcium with the
objective of addressing inadequate calcium in the diets of
certain individuals, especially in connection with
combating osteoporosis. Numerous approaches have been
proposed or implemented in this regard. 1Included is the
technology in patents such as Meyer et al U.S. Patent No.
5,474,793, Camden et al U.S. Patent No. 5,225,221, and
Heckert U.S. Patent No. 4,722,847, each incorporated
hereinto by reference. These take the approach of adding
to fruit juices a source of calcium together with a
mixture of citric acid and malic acid. A complex solution
is formed and mixed with the juice.

[0006] Another calcium fortified beverage approach,
this one being for shelf-stable beverages, is found in
Keating U.S. Patents No. 5,500,232 and 5,834,045,
incorporated hereinto by reference. These add an
acidulant and a source of calcium hydroxide and calcium
glycerophosphate.

[0007] These various approaches do not directly address
the problem faced by individuals who wish to alleviate
discomfort generally falling under the category of
heartburn and which can be associated with drinking orange
juice. Previous approaches focus on reducing acidity,
either within the juice itself, or by administering
antacid tablets in an effort to combat acidity within the
digestive tract of the individual drinking the orange
juice. Approaches heretofore have not satisfactorily
arrived at orange juice products themselves which directly
address the incidence of heartburn episodes in those

JP 2004-520074 A 2004.7.8
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4

individuals who have an orange juice intolerance,

insensitivity or allergy. There accordingly is a need for
an approach which is more effective than acidity reduction
and that is more convenient and self-contained than is the

antacid tablet approach.

Summary of the Invention

[0008] In accordance with the present invention, orange
juice itself is provided which reduces the incidence of
heartburn episodes in individuals having orange juice
intolerance. An orange juice supply is provided and/or
modified to be a low-acid orange juice supply having a
titratable acid content of not greater than about 0.6
weight percent based upon the total weight of the juice
product. A calcium additive such as a calcium citrate
source is added to the low-acid orange juice supply so
that the calcium concentration within the orange juice
product is greater than 0.04 weight percent, based upon
the total weight of the orange juice product. Heartburn
episodes are reduced for an individual having orange juice
intolerance when compared with the incidence of heartburn
episodes by that same individual ingesting the orange
juice supply which does not include these characteristics.
[0009] A general object of the present invention is to
provide a method and product for reducing the incidence of
heartburn episodes in an individual having an orange juice
intolerance.

[eo1o} Another object of the present invention is to
provide an approach for reducing heartburn episodes by
avoiding the episodes, rather than by administering a
treatment agent to the individual, by providing an orange
juice product which does not antagonize the individual so

that heartburn symptoms develop.
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[0011] " Another object of this invention is to provide
an improved method and product for safe ingestion of
orange juice without experiencing gastrointestinal
discomfert.

[0012] Another obBject of the present invention is to
provide a modified orange juice supply having a
combination of low titratable acidity and calcium
buffering characteristics which produce a situation by
which heartburn discomfort by orange juice ingestion is
lessened.

[0013] Other objects and advantages of the present
invention will be understood from the following
description according to preferred embodiments of the
present invention, relevant information concerning which

is shown in the accompanying drawings.

Brief Description of the Drawings

[0014] FIG. 1 is a plot of data of heartburn rating
over time collected during evaluation of three different
formulations of Not From Concentrate (NFC) orange juice.
[0015] FIG. 2 is a plot of data of heartburn ratings
over time collected during evaluation of certain From

Concentrate (FC)orange juice products.

Description of the Preferred Embodiments

[0016]. Orange juice products are provided which have
been found to alleviate gastrointestinal distress in
individuals which tend to have negative or uncomfortable
gastrointestinal experiences upon ingesting orange juice.
Such individuals experience post-ingestive symptoms of so-
called acid reflux or heartburn. Included in the orange
juice products, which are included as an aspect of the
invention, is an orange juice supply having low-acid

characteristics. The orange juice supply also is further
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modified in a manner which combines with the low acidity
to achieve superior distress relief.
{0017] Referring to the low-acid component of the
invention, this is expressed in terms. of titraiable
acidity. While the concept of titratable acidity is well-
known to those in the art, the preferred test for
measuring titratable acidity is the standard method of
titration of citric acid with sodium hydroxide.
{0018] Although the titratable acidity of orange juice
will vary somewhat depending upon the fruit cultivar from
which the juice is extracted and the time of the year
within the growing season for each cultivar, historically
it can be noted that titratable acidity typically varies
between about 0.62 and 0.82 for Not From Concentrate
orange juices. In most instances, normal titratable
acidity values are between about 0.65 and 0.8 for a
typical orange juice supply before any processing. In
accordance with this invention, the finished juice product
will have a titratable acidity of not greater than about
0.6 weight percent. Typically, the titratable acidity
will be between about 0.5 and about 0.6 weight percent.
An especially advantageous target acidity level is about
0.55 weight percent. .
[0019] In one aspect of the low-acid characteristic of
the invention, the orange juice supply is modified (or
selected) without carrying out any specific
deacidification process. In accordance with this aspect,
at least two different approaches can be practiced. In
one approach, the fruit going into the extractor is
selected so as to provide juice modified to have the
desired titratable acidity. In another approach, the
juice stream from the extractor is segregated so as to
separate the higher acidity flows from lower acidity flows

to provide the wodified juice. This typically will
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include monitoring titratable acidity in the flows so as
‘to provide the modifying of an orange juice supply having
the titratable acidity needed to achieve the desired low-
acid characteristic in the orange juice product. For
example, a Not From Concentrate orange juice can be
sourced at a desired titratable acidity, such as 0.58,
according to this aspect of the low-acid feature.

[0620] Another aspect for modifying the orange juice
supply to a low-acid orange juice supply is by proceeding
with deacidification of an orange juice supply which has a
titratable acidity greater than the titratable acidity to
be provided. The deacidification of juice products is
well-known in the'art. A preferred deacidification
approach utilizes ion exchange equipment and procedures.
Contact between the juice stream and the ion exchange
resin basic moieties reduces the acid level and titratable
acidity of the juice contacted by the icn exchange resin
bed. Any other suitable deacidification approach likewise
can be practiced provided the selected technology achieves
the desired titratable acidity level.

{00211 It is generally preferred that any of these
methods for modifying the orange juice supply to a low-
acid orange juice supply, whether using deacidification
techniques or not, is carried out prior to additicnal
modification of the juice supply. Generally, this
modification is a calcium addition such as a calcium
citrate source addition. '

[0022] Adding a calcium citrate source to the low-acid
orange juice supply provides a calcium concentration
within the orange juice that is greater than 0.04 weight
percent, based upon the total weight of the orange juice.
The Ca levels are measured by a standard wet chemistry
analysis of titration with ethylene diaminetetracetic
acid. While not wishing to be bound by any particular
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mechanism for achieving the objects herein, it is believed
that the calcium citrate source addition has at least two
advanﬁageous effects.

[0023] One effect is that the calcium source such as a
calcium citrate source apparently lowers somewhat the
titratable acidity. This can be considered as a mechanism
which, together with the low-acid modifying approach,
combine to achieve the target low titratable acidity which
is selected for the product. For example, an orange juice
supply which has a borderline or a slightly elevated
titratable acidity can be brought within the needed
titratable acidity range by the calcium citrate source
addition.

[0024] Another mechanism which is believed to occur
with the addition of a calcium source such as a calcium
citrate source can be loosely characterized as assisting
in negating the distress-aggravating effects of the citrus
o0il content of the juice supply. This is believed to be
particularly evident when the citrus oil content of the
orange juice supply being used is not lowered
substantially by either formulation or processing.

[0025] The calcium citrate source typically is provided
as a powdered tetrahydfate. Calcium citrate preferably is
provided as tricalcium citrate tetrahydrate. It will be
appreciated that most orange juice sources already have a
relatively low quantity of calcium. The concentration of
calcium is increased by the calcium citrate source
addition such that the concentration of calcium within the
orange juice product is greater than 0.04 weight percent
and equal to or less than 0.2 weight percent. It will be
appreciated that calcium levels within higher portions of
this range can produce juice products which are
characterized as containing a calcium supplement. It is

not the objective of the calcium citrate source addition
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to add calcium citrate to levels at or in excess of that
which a claim for a calcium supplemented juice can be
made. Rather, it is contemplated that calcium levels can
be at lower levels. Thus, the advantages of the calcium
citrate source addition according to this invention
typically are achieved without any need to be as high as
that needed to provide a juice which can be labeled as a
calcium supplemented orange juice.

[0026] In fact, it is generally preferred that the
calcium citrate source addition be at a level below that
at which taste or other sensory parameters will be
affected negatively or will otherwise deviate from a
chosen norm. Levels above about 0.065 weight percent
calcium in the orange juice product tend to exhibit these
effects. Accordingly, when these effects are to be
avoided, the calcium content should be below about 0.07
weight percent, more comfortably below about 0.06 weight
percent. An especially preferred calcium content range
for products according to the invention for many juice
sources is between above 0.04 weight percent and below
0.05 weight percent.

[0027] Addition of the calcium citrate source into the
orange juice supply can be carried out by any conventional
means of adding a powdered or particulate product and
which is suitable for industrial-scale operations.
Typically, a conventional dry solids mixing system is
adequate. Generally, there is no need to prepare any
calcium solution, such as one that is made up for the
addition of a liquid type of calcium additive as a premix
or into the orange juice stream.

[0028] Without wishing to be bound by any particular
theory, it is presently believed that the citrus oil
content of an orange juice product is a primary

contributor the distress experienced by those individuals
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having an orange juice intolerance or food allergy, and
the calcium citrate source effectively reduces this
negative impact. Citrus oil is generally understood in
the art as being the component of citrus juice at a
concentration measured by the Scott oil method, which is
well-known in the citrus juice art. Typically, the Scott
0il method detects and measures the effects of compounds
which add bromine across double bonds. Typical citrus oil
content is primarily a terpene content which originates to
a large extent from citrus peel. A typical major terpene
in orange juice is d-limonene.

[0029] Referring particularly to the method for
reducing the incidence of heartburn episodes or other
distress experienced by individuals having an orange juice
intolerance or allergy, an orange juice supply first is
provided. This supply is modified either by selecting an
crange juice supply having the low-acid characteristics
discussed herein and/or by deacidifying the orange juice
supply. A low-acid orange juice supply thus is provided.
Adding a calcium source such as a calcium citrate source
to the orange juice supply is carried out. A typical
orange juice product thus prepared has a pH between about
3.7 and 4.4.

10030} The resulting orange juice product has
characteristics which safeguard and/or insulate the
individual from heartburn causation so as to reduce the
incidence of heartburn episodes. More particularly, the
method achieves a reduction in the incidence of heartburn
episodes in an individual having difficulties with orange
juice ingestion, this reduction being when compared with
the incidence of heartburn episodes by that individual
ingesting an orange juice supply which does not have the
characteristics of the juice described herein.
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{00311 This method achieves these effects without
significantly detrimentally affecting the sensory
attributes of the citrus juice. These sensory attributes
include taste and especially mouthfeel of the juice. 1In
most instances, the juice products carrying out the method
exhibit a mouthfeel and/or taste which is recognized as
being smoother than orange juice not having the
characteristics disclosed herein.

[0032] Studies were undertaken in order to evaluate the
heartburn episode reduction of the method aspects of the

invention, as reported in the following Examples.

EXAMPLE 1
[0033] Three orange juice products of the not-from-
concentrate (NFC) type were prepared in illustrating the
invention. They were formulated as follows. Reported
percents are rounded to 0.001 percent.
[0034] The Control product was a simulated product of
99.9 weight percent of this NFC product and 0.01 volume
percent added citrus oil. This NFC control had a
typically normal oil level of 0.036 volume percent. This
and all other percent concentrations herein are based upon
the total volume or weight of the orange juice product,
unless otherwise specified. The titratable acidity of the
control was 0.063 weight percent, and the control was
analyzed as having 11 mg of calcium per 100mL of juice
(about 0.01 weight percent). This Control was heat
pasteurized in accordance with usual industry practices.
All of the products'of this Example were pasteurized and
held refrigerated in bottles until use.
[0035] The other two test products were prepared from
separate portions of the NFC component of the Control.
The test juices were formulated so as to prepare juice

products based upon a 100 weight percent formulation.
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[00361° For example, one of the test products was
comprised of 99.19 weight percent of the NFC juice, 0.01
volume percent of the same type of added citrus oil, 0.80
weight percent of a so-called calcium citrate malate
complex. This is identified as the Calcium Citrate Malate
Complex test juice NFC product. It analyzed as’having a
titratable acidity of 0.71 weight percent, a calcium
content of 150.6 mg per 100 ml of juice (about 0.14 weight
percent), and 0.032 volume percent citrus oil. No flavor
0il was added to the Control NFC juice component. This
product formulation included blending appropriate amounts
of citric acid, malic acid and calcium hydroxide into the
Control NFC. ‘
[00371 The remaining test juice is identified as the
Calcium Citrate test juice NFC product. This was
formulated from 99.33 weight percent of the NFC juice
component, 0.01 volume percent of the added citrus oil,
and 0.66 weight percent of tricalcium citrate tetrahydrate
as the calcium source. This test product had a titratable
acidity of 0.58 weight percent, a calcium concentration of
172.3 mg per 100 ml of juice (about 0.16 weight percent),
and 0.033 volume percent of the citrus oil.

[o038] Healthy male and female adult volunteer subjects
were screened for their ability to perceive digestive
difficulties with orange juice. Each recruit participated
in four screening sessions. After an overnight fast, each
subject was provided with 8 ounces of either orange juice
or a placebo beverage (apple juice) in a styrofcam cup
having an opaque 1id and straw to obscure visual
difference. Each subject was reguested to rate post-
ingestive symptoms over one hour at 15 minute intervals.
On three of the four screening occasions, the screening
beverage was regular orange juice, and on the other

occasion, the placebo was the beverage ingested.
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Individuals who reported symptoms for two of the three
orange juice trials and had no reaction to the placebo
were admitted to the study. The study had 14 subjects.
[00391] The three NFC juice products of this Example
were evaluated in duplicate during ten sessions spread
over ten days. The qualified subjects recorded their
reactions (self-perceived) to each product when tested by
placing a mark on a generic human figure representing the
area of discomfort for that subject during that test
event. At that time, each subject gave the designated
symptom a numerical rating. Ratings were recorded when
the subjects first ingested each sample and at 15, 30, 45,
and 60 minute intervals.

[0040] Table I provides chemical analyses of each of
the three products which were ingested by the subjects in
this study. Also reported is the Mean Response of
heartburn symptoms. This illustrates the severity of
heartburn symptoms or episodes of all of the test subjects
for each of the test orange juice products. Means having
the same letter are not significantly different at P <
0.05, according to standard least significant differences
(LSD) analysis. From these results, the following
observation conclusions are reached.

[0041] The Calcium Citrate NFC orange juice products
showed a decisive statistical significant difference in
reduced heartburn symptoms when compared with the Control.
The Calcium Citrate Malate Complex having a relatively
high acid percentage showed no difference in heartburn

response from the Control NFC orange juice.
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TABLE I
Control Calcium Citrate | Calcium Citrate
Malate Complex
Brix 11.7 12.4 12.1
acid, % 0.63 0.71 0.58
Ratio 18.54 17.51 20.8
pH 3.92 4.09 4.18
Bottom Solids’ 13.0 13.0 11.0
0il, % 0.036 0.032 0.033
Calcium, mg/10C¢ | 11.0 150.6 172.3
mDL
ean
Response 1.30 ab 1.30 ab 1.21c

[0042] In order to illustrate the effect on heartburn
symptoms for these NFC orange juice products, data in this
regard are plotted on FIG. l,‘ This plot tracks the
heartburn rating versus minutes after ingestion. It is
noted that the Calcium Citrate Malate Complex NFC juice
experienced somewhat greater heartburn severity at 15
minutes and spiked at 60 minutes, while the initial
severity of heartburn symptoms for the Calcium Citrate NFC
orange juice formulation was extremely low initially and
never surpassed the 15 minute heartburn severity level.
The Control product showed a particularly high increase in
severity at 30 minutes and again increased somewhat at 60

minutes.

EXAMPLE 2
[0043] Three From Concentrate orange juice products were
formulated as follows, In these, all percents were rounded
to 0.01%.
[0044] A Control FC orange juice was prepared by
combining 17.64 weight percent orange juice concentrate

(65 brix) with 82.33 weight percent water and 0.03 volume
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percent added citrus oil. The Control FC orange juice
product was a conventional product produced by diluting
no-oil added orange juice concentrate with water (to 12.2
brix) and adding orange oil to a concentration of 0.025
volume percent according to the Scott oil method.

[0045] A Calcium Citrate FC orange juice product was
prepared from 17.49 weight percent of the same
concentrate, 81.66 weight percent water, 0.03 volume
percent added citrus oil, and 0.82 weight percent of
tricalcium citrate tetrahydrate.

[0046] A No Solids FC orange juice was prepared by
combining 17.64 weight percent of the concentrate with
82.33 weight percent of water, and this was centrifuged to
remove bottom solids until a “0” solids analysis was
achieved. Thereafter, citrus oil was added at a level of
0.03 volume percent.

[0047] The clinical trial procedures discussed in
accordance with Example 1 were followed. First, screening
was conducted as in Example 1. 1In this'study 20 subjects
participated. These FC orange juice products were
evaluated in duplicate over eight test sessions in random
order, the sessions being separated by at least one day.
The qualified subjects recorded their reactions in the
manner of Example 1.

{0048] The relevant chemical parameters and heartburn
response ratings at one hour after ingestion of each type
of product are reported in Table II. These responses are

reported as Mean Response values.
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TABLE II
Control No Solids Calcium Cicrate
Brix 12.2 12.2 12.8
Acid, % 0.56 0.66 0.60
Ratio 18.41 18.55 21.33
pPH 3.90 4.01 4.21
Bottom Solids 10.0 0.0 10.0
0il, % 0.025 0.016 0.025
Calcium, mg/100 (9.0 8.9 155.5
mlL
Vitamin C, 49.3 41.6 36.0
mg./100 mL
Limonene, ppm 113 87 111
ean
Response 1.6 a 1.5 ab 1.3 b

[0049] The Mean Response values reported in Table II are
at one hour after ingestion. Means having the same letter
are not significantly different at « = 0.01. A standard
LSD analysis was used. These Mean Responses indicate that
the Calcium Citrate FC orange juice product reported
statistically significant reduced heartburn symptoms
relative to the Control FC product. This benefit was
attained in an FC orange juice having a high oil content,
the oil content of the Calcium Citrate FC product being as
high as that of the Controcl. These Mean Responses also
indicate that the No Solids FC product was not associated
with a statistically significant reduced heartburn result,
even though limenene levels were about half of the other
products and there were no solids. Of course, no calcium
source was added.

[0050] FIG. 2 provides an indication of the consistency
of the heartburn severity reduction over the rating time
intervals for the Calcium Citrate product versus the
Control FC product.
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[0051F It will be understood that the embodiments of the
present invention which have been described are
illustrative of some of the applications of the principles
of the present invention. Numerous modifications may be
made by those skilled in the art without departing from
the true spirit and scope of the invention.
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Claims
1. A method for reducing the incidence of
heartburn episodes in an individual having an orange juice
intolerance, comprising the steps of:
providing an initial orange juice supply:
modifying said initial orange juice supply to a
low-acid orange juice supply having a low titratable acid
content ;

adding a calcium citrate source to said low-acid

orange juice supply thereby increasing the calcium content
of the low-acid orange juice and thereby providing an
orange juice having heartburn-safeguarding
characteristics, said orange juice having heartburn-
safeguarding characteristics being an orange juice product
having:

{a) a titratable acidity which is not greater than
about 0.6 weight percent, based upon the total weight
of the orange juice product, and

(b) a calcium concentration which is greater than
0.04 weight percent, based upon the total weight of the
orange juice product; and

ingesting said orange juice product having

heartburn-safeguarding characteristics by an individual
having an orange juice intolerance such that the incidence
of heartburn episcdes by that individual is reduced over
the incidence of heartburn episodes by said individual

ingesting said initial orange juice supply.

2. The method of claim 1, wherein the low-acid
orange juice supply of said adding step has a titratable
acidity of not greater than about 0.6 weight percent,

based upon the total weight of the orange juice supply.
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3. The method of claim 1, wherein the orange
juice product having heartburn-safeguarding
characteristics of said ingesting step has a titratable
acidity of between about 0.5 and about 0.6 weight percent,

based upon the total weight of the orange juice supply.

4. The method of claim 1, wherein the low-acid
orange juice supply of said adding step has a titratable
acidity of between about 0.5 and about 0.6 weight percent,

baged upon the total weight of the orange juice supply.

5. The method of claim 1, wherein the adding step
adds tricalcium citrate tetrahydrate as the calcium

citrate source.

6. The method of claim 1, wherein the adding step
adds the calcium citrate source as dry solid particulates

into the orange juice supply.

7. The method of claim 5, wherein the tricalcium
citrate tetrahydrate is added by said adding step as dry

solid particulates.

8. The method of claim 1, wherein after said
adding step the calcium concentration of the orange juice
product having heartburn-safeguarding characteristics is
not greater than about 0.2 weight percent, based upon the

total weight of the orange juice.

9. The method of claim 1, wherein said meodifying
step includes reducing the titratable acidity of the
initial orange juiée supply to provide the low-acid orange

Jjuice supply.
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~ 10. The method of claim 1, wherein said modifying
step includes selecting an orange source to have the low

titratable acid content.

i1. A method for reducing the incidence of
heartburn episodes in an individual having an orange juice
intolerance, comprising the steps of:

providing an initial orange juice supply;

modifying said initial orange juice supply to a

low-acid orange juice supply having a low-acid condition;
adding to said orange juice supply a calcium
source;

said low-acid condition and said calcium source

combine to provide an orange juice having heartburn-
safeguarding characteristics, said orange juice having
heartburn safeguarding characteristics being an orange
juice product having:

(a) a titratable acidity which is not greater than
about 0.6 weight percent, based upon the total weight
of the orange juice product, and

(b) a concentration of calcium in said orange
juice supply which is greater than 0.04 weight percent,
based upon the total weight of the orange juice supply;
and

ingesting said orange julce product having

heartburn-safeguarding characteristics by an individual
having an orange juice intolerance such that the incidence
of heartburn episodes by that individual is reduced over
the incidence of heartburn episodes by said individual

ingesting said initial orange juice supply.

12. The method of claim 11, wherein the low-acid

orange juice supply of said adding step has a titratable
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acidity of not greater than about 0.6 weight percent,

based upon the total weight of the orange juice supply.

13. The method of claim 11, wherein the orange
juice product having heartburn-safeguarding
characteristics of said ingesting step has a titratable
acidity of between about 0.5 and about 0.6 weight percent,
based upon the total weight of the orange juice supply.

14. The method of claim 11, wherein the low-acid
orange juice supply of said adding step has a titratable
acidity of between about 0.5 and about 0.6 weight percent,

based upon the total weight of the orange juice supply.

15. The method of claim 11, wherein the adding
step adds tricalcium citrate tetrahydrate as the calcium

source.

16. The method of claim 11, wherein the adding
step adds the calcium source as dry solid particulates

into the orange juice supply.

17. The method of claim 15, wherein the
tricalcium citrate tetrahydrate is added by said adding

step as dry solid particulates.

18. The method of claim 11, wherein after said
adding step the calcium concentration of the orange juice
product having heartburn-safeguarding characteristics is
not greater than about 0.2 weight percent, based upon the

total weight of the orange juice.
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19. The method of claim 11, wherein said
modifying step includes reducing the titratable acidity of

the initial orange juice supply to provide the low-acid

orange juice supply.

20. The method of claim 11, wherein said
modifying step includes selecting an orange source to have

the low titratable acid content.

21. An orange juice product produced in
accordance with the method of claim 1, wherein the orange
juice product has’said heartburn-safeguarding

characteristics.

22. An orange juice product produced in
accordance with the method of c¢laim 11, wherein the orange
juice product has said heartburn-safeguarding

characteristics.

23. An crange juice product having heartburn
safeguarding characteristics when ingested by an
individual having an orange juice intolerance, comprising:
a low-acid orange juice preduct containing a calcium
citrate source from tricalcium citrate tetrahydrate, the
orange juice product having:

{a) a titratable acidity which is noét greater than

0.6 weight percent, based upon the total weight of the
orange juice product;

(b) a tricalcium citrate tetrahydrate component
such that the calcium concentration is greater than
0.04 weight percent, based upon the total weight of the
orange juice product; and

(c) heartburn-safeqguarding characteristics when

ingested by an individual having an orange juice
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intolerance such that the incidence of heartburn
episodes by said individual ingesting another orange
iuice product having a titratable acidity greater than
0.6 weight percent, based upon the total weight of the
product, and having nc said tricalcium citrate

tetrahydrate component.

24. The product of claim 23, wherein the orange
juice product having heartburn-safeguarding
characteristics has a titratable acidity of between 0.5
and 0.6 weight percent, based upon the total weight of the

orange juice product.

25. The product of claim 23, wherein the calcium
concentration of the orange juice product is not greater
than 0.2 weight percent, based upon the total weight of

' the orange juice preduct.
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