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- This application is made under the act of
‘March 3, 1883, as amended by the act of April 30,
1928, and the invention herein described if pat-
ented in any counfry, may be manufactured and
.used by or for the Government of the United
States of America for governmental purposes
throughout the world without the payment to
me of any royalty thereon.
- 'This inyention relates to food products and
‘more particularly to nonfluld fruit-sugar compo-
‘sitions, the consisteney of which is not depend-
ent, upon the presence of pectic substances but
is solely the result of a finely granular structure
produced by controlled crystallization. of the
.sugar constituents. e
.. The consistency of conventional fruit-sugar
compositions. ytilized as confeetion and spreads,
such as jams, jellies, fruit butters and marma-
‘lades depends upon the gelling action of pectin,
‘which in the presence of proper proportions of
sugars and acids imparfs the necessary degree
of firmness to the final produet, A

This invention has among its objects the pro-
vision of methads for producing fruit-sygar com-
positions having the desirable smooth, non-sticky
consistency independently of the presence there-
in of pectin. or gel forming peetin derivatives, as
well as of products obtainable thereby, having a
flavor similar to that of the original fruit mate-

rial, which are self-sterile, that is, not subject 3

to spoilage by yeasts, molds or other microorgan-
isms, and possessing a, higher sugar content and
food value than fruit-sugar compositions, the
consistency of which is eontrolled by the gelling
action of pectin.

. According to the general method of this inven-
tion the frujt material eontaining a liquid con-
stituent of the originmal fruit including at least
a portion of the sugars and flavor ingredients,
is mixed, preferably following depectinization,
with an aqueous sygar solution consisting essen-
tially of an invert sugar sirup, that is, a sirup
the major portion of the sugars content of
which consists of dextrose in admixture with at

least an equal weight of fructose. The resulting 4

mixture is concentrated by evaporation to a solids
content of ahout 80-86 percent, and crystals of
dextrose hydrate are then incerporated into the
concentrated mixture at a temperature not sub-
stantially in excess of 100° F. after which the
thus treated mixture is maintained at a tempera-
ture below 100° F. for & length of time sufficient
to allow crystallization of such a portion of the
dextrose content thereof as dextrose hydrate as
%o eonvert the whole mixture into a finely erystal-

line product of essentially uniform, non-flutd
_consistency, . o o

The fruit component, of the compositiong of
this invention may he one ‘or more.of the follow-
ing materials: fruit juice; fruit puree, fruit juice
concentrate, with or without the volatile figvor-
ing constituents. Each of these materials may be
depectinized if necessary. The sugar component
must be levulose-containing’ and may consist of
invert sugar, natural, mild-flavored honey, or of
refined honey sugars. ‘The refined .honey sugars,
the use of which is preferred, consist of the prod-
uct obtained when a natural honey, which may
be normally of undesirably strong flavor, is
treated hy suitable means, such as by activated
carban or other adsprbent agents, to remove the
undesirable strong ftavor, to yleld a product of
composition similar to honey but possessing no
characteristic flavor other than mild acidity and °
sweetness. , ’

Fruit puree may be praduced in the usual man-
ner by comminytion of whole fruit or portions
thereof, and removal of seeds. For best results
this fruit puree should be depectinized; although
this step is not essential to the process, it facili-
tates subsequent handling of the concentrated
product. Depeetinization may be brought about
by any conventional means such as by treatment
with a suitable pectin-destroying enzyme. If &
fruft, juice or a fruit juice concentrate is used
as the fruit component, it is desirable although
not essential that the fruit juice utilized or the
Juice from which the cancentrate is made he de-
pectinized. If a “full favor” concentrate is em~
ployed, that is a fruit juice concentrate having
reincorporated therein the volatile flavoring coms-
bonents ordinarily lost during the concentration
of the juice, it is preferable that the volatile frge-
tion be.added to the fruit-sugar composition im~
mediately prior to the final crystallization step.

In eombining the fruit and sugar components,
the relative propertions of these ingredients are
not critical, The ratio of fruit or fruit juine te
suger solids may vary from s minimum sufficient
to impart o the finished product a pronounced
fruit flavor, fo as mueh as 1 to 1 or more. How-
ever, in order to obtain most desirable fiavor
charaoteristics, a mixture of about 40-50 parts
by weight of fruit or fruit juiee and an amount
of sugar component eorresponding to 60-50 parts
of sugar solids, is usually required. If a fruit
Jjuice concentrate is employed, an amount of this
concentirate is added which, when the degree of

¥ poncentration is considered, will be aboyt equiv-




£ e

[

alent to the above-stated amount of original fruit
Jjuice,

The mixture of fruit and.sugar. components
Is then concentrated by evaporation to a total
moisture content in the range of 14-20 percent,

and preferably of about 14-18 percent, based on’
the total weight of the composition. A means
best adapted for concentrating the mixture is .

evaporation under a reduced pressure ; in which
case the temperature may be kept relatively low,
for example at about 60° to 160° F. with beneficial
effects on the retention of flavor in the final prod-
uct. If a volatile fruit flavor concentrate is to be
added to the concentrated mixture prior to the
crystallization step, the evaporation process is
continued until the solids content of the result-

. cent by weight of

ing product is such that addition of the corre-

sponding amoumnt of flavor concentrate will not
dilute the final product to a moisture content
An excess of that stated above. If the fruit juice
‘concentrate is of sufficient low moisture content,
-evaporation of the sugar component alone to a
sufficient degree of moisture, and combination of
.the two components without further evaporation,
_mdy yield a product having a solids content with-
_in the limits specified.

... It is preferred. that the sugar component be
already at a high density when the fruit com-
-ponent is added. However, the fruit component
can be added directly to the relatively diluted
‘aqiieous solution of honey solids obtained after
.the treatment of honey with activated carbon,
-or other agents utilized in the production of re-
fined honey sugars. Usually it is more advan-
tageous to utilize a sugar component concen-
‘trated to a moisture content of about 14-20 per-
.cent before the addition of fruit component, so
‘that exposure of the latter to heat and vacuum in
‘the course of the subsequent concentration of
the mixture is reduced to 3 minimum.

.. The fruit-sugar -mixture after being concen-~

oisture content of 14-20 percent is

.c00led to a temperature below about 100° F',, and
combined with
.This starter material may be crystalline dextrose
-hydrate or a material containing this substance,
-such as a portion of the sugar component which
has previously been treated to cause fine crys-
;;talliza;tion_of dextrose hydrate. The amount of
Starter material may vary from about 2 to at
Jleast 50 percent by weight of the concentrated
Inixture, but satisfactory results are obtained on
using, about 5-10 percent. . The fruit-sugar mix-
‘ture having the crystallization starter incorpo-
Tated therein is maintained under condijtions
‘Which will cause a relatively rapid fine-grained
erystallization of a sufficient portion of the dex-
’ﬁlf‘OSjE}" content thereof as dextrose hydrate, to
vield a- homogeneously granular, nonfluid prod-
‘uct. ‘The desired result can be attained by al-
Jowing the’ crystallization to take place at ordi-
‘nary room temperature, but the process is more
rapid and-results in finer crystals and a smoother
consistency if it is conducted at a temperature of
about 55-60° F. In this temperature range the
-crystallization is substantially completed within
‘a-period of about 3 to § days.
.+ As illustrative embodiments of a-manner in
:which this invention may be carried out in prac-
tice, the following examples are given wherein
all parts are by weight,

o S : E:mmple I

'f‘fjés,_sugar component a buckwhest honey was
‘used“which ‘had

a crystallization starter material.
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been deflavored by heating with 75

2,678,750

activated carbon (using lime to control the pH)
and reconstituted to 81.8 percent solids. To 145

-parts of this-material was added 150. parts of

commercial bottled grape juice (18.5° Brix) . The
solids content of the homogeneous mixture so ob-
tained was found by refractometer to be 49.0
percent. The mixture was evaporated under ap-
proximately 29% inch vacuum at about 90° to
140° F. to 83° Brix, as measured by a refractom-
eter, cooled to 95° F., and combined with 8 per-
) a finely-crystallized starter.
This starter had been prepared by addition of
about 10 percent of fine-ground dextrose hydrate
to a portion of the deflavored buckwheat honey
product and allowing the mixture to crystallize
at a reduced temperature. The 8 percent added
starter was thoroughly mixed in and the prod-
uct placed in a closed container and kept at
58°+1.5° F., for 7 days: At the end of this time
the. product consisted of a firm, smooth deep-

. ruby purple solid composition with an excellent

‘grape odor and flavor.
Example IT

Commercially frozen red raspberries were de-
frosted, pureed and the seeds removed. To 1m
parts of the puree was added 0.34 part of a com-
-mereial pectin-destroying enzyme, and the mix-
ture was vacuumized to promote penetration of
‘the enzyme. After release of the vacuum the
puree was kept at 100° P, for 5 hours. Then 175
parts of the deflavored honey product used in
the foregoing example was added to give a mix-
ture of 52.6 percent solids, which was evaporated
to 83° Brix as described in Example I. After
cooling to 90° F. the evaporated material was
treated as described in the foregoing example.
The procedure was repeated using 161 parts of
the non-depectinized buree, an equal amount of
deflavored honey products and seeding the evap-
orated material with 8.5 bercent of starter, The
evaporated material prior to crystallization was
quite viscous and for this reason slightly more
difficult to handle. After five days’ crystalliza-
tion both compositions had substantially the
Ssame consistency, with g characteristic, smooth
non-sticky texture and excellent flavor and color.

Example 11T

_Following essentially the procedure of Ex-
ample I, 40 parts of grape concentrate of 73.2°
Brix (corresponding to_a’ concentration factor
of 4.87 over the original grape juice) was com-
bined with 195 parts of the deflavored buckwheat
honey product, and the resulting mixture having
a solids content equivalent to 78.7° Brix evapo-
rated in vacuo to 83.5° Brix, It was then cooled
slightly - below 95° F. combined with 8 percent
of the crystallized starter and 0.63 part of con-
centrated grape flavor obtained in the initial
preparation of the grape juice concentrate. This
grape flavor or “essence” was available at an
effective concentration level of 63.5 times the
original grape juice. The resulting product was
well mixed and set to crystallize at a tempera-
ture of 58°+15° F, Examination after 5 days
showed a product equal in quality to that ob-
tained in Example T.

Analogous products were obtained by proce-
dures similar to those described in the foregoing
examples using various amounts of other fruits
and fruit produects,- Jincluding strawberries,
cherries, blackberries, pesaches; bineapple juice,
apricot juice, orange juice concentrate, and

y ncentrateé ‘as well as other
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fruits and fruit products and mixtures thereof
commonly utilized as constituents of jams, jellies,
preserves and fruit butters.

I claim:

1. The process of producing a smooth-tex-
tured, non-gelled, fruit-sugar composition which
comprises forming a mixture of a fruit compo-
nent, containing an aqueous solution of fruit
juice solids and at least a portion of the flavor
constituents of the fruit juice, with a sugar com-
ponent consisting essentially of invert sugars in
a weight ratio of at least one part levulose to
one part of dextrose, evaporating the mixture
to a solids content of about 80-86 percent, ini-
tiating crystallization of the evaporated mixture
by contacting it with crystalline dextrose hydrate
and allowing crystallization to proceed at a tem-
perature below 100° F.

2. A food product comprising a composition
. consisting essentially of a fluid mixture of honey
solids and at least one fruit product of the group
consisting of fruit juice, whole fruit puree and
fruit juice concentrate, and having uniformly
dispersed therein dextrose hydrate crystals in
an amount sufficient to impart to the composi~
tion a nonfluid consistency at ordinary room tem-
perature.

3. A fruit-sugar composition containing ahout
14-20 percent by weight of water and consisting
essentially of a mixture of honey solids, with the
constituents of at least one fruit product of the
group consisting of fruit juice, fruit puree and
fruit juice concentrate, said composition contain-
ing about 50-60 percent of honey solids, and hav-
ing uniformly dispersed therein finely divided
dextrose hydrate, in an amount sufficient to im-
part thereto a smooth textured nonfluid con-
sistency.

4. The process which comprises forming a mix-
ture containing about 14-20 percent by weight of
water and about 50-60 percent of a sugar com-
ponent consisting essentially of invert sugars in
a weight ratio of at least one part levulose to one
part of dextrose, with the constituents of at
least one fruit product of the group consisting of
fruit juice, fruit puree and fruit juice concen-~
trate, adding fine dextrose hydrate crystals to the
mixture at a temperature below 100° F., and
thereafter maintaining it at a temperature below
100° F. for a length of time sufficient to cause
crystallization of the mixture.

5. The process of claim 4 wherein the fruit
product is a depectinized fruit product.

6. The process of claim 4 wherein the sugar
component consists of honey solids.

7. The process of claim 4 wherein crystalliza-
tion of the mixture is effected while maintaining
it at a temperature of about 55°-60° F.

8. The process of producing a fruit-sugar com-
position which comprises mixing 50-60 parts by
weight of a sugar component, consisting essen-
tially of invert sugars in a weight ratio of at least
one part levulose to one part dextrose, with at
least one fruit component of the group consist-
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ing of whole fruit puree, fruit juice and fruit
juice concentrate, to form a mixture having a
fruit juice solids content at least equal to that of
40-50 parts of fruit puree and not substantially
exceeding that present in 40-50 parts fruit juice;
evaporating the resulting mixture under reduced
pressure to a sclids content of 86-86 percent; in-
itiating crystallization of the evaporated mix-
ture by addition of dextrose hydrate crystals at a
temperature below 100° F., and allowing crystal-
lization to proceed for a length of time sufficient
to impart to the mixture a uniformly nonfluid
consistency.

9. The process of claim 8 wherein the fruit
component is a fruit juice concentrate.

10. The process of claim 8 wherein the sugar
component, is honey.

11. The process of claim 8 wherein the sugar
component is invert sugar.

12. The process of claim 8 wherein the sugar
component is a deflavored honey product.

13. The process of claim 8 wherein crystalliza-
tion is initiated by addition of about 1 to 15 per-
cent of finely crystallized sugar component.

14. The process of claim 8 wherein the crystal-
lization of the evaporated mixture is effected at
a temperature of about 55°-60° F.

15. A process comprising evaporating a mix-
ture of grape juice and an invert sugar syrup, a
major portion of the sugars content of which
syrup consists of dextrose in admixture with at
least an equal weight of fructose; concentrating
the mixture by evaporation to a solids content
of about 80-86 percent; cooling to 100° or below;
seeding with a minor amount of a finely crystal-
line starter prepared by adding fine crystals of
dextrose hydrate to the invert sugar syrup and
allowing this mixture to crystallize; and permit-
ting the seeded mixture to crystallize; forming a
firm, smooth-textured, solid composition.

16. The process of claim 15 in which the invert
sugar is honey solids.

17. Method of claim 8 in which the tempera-
ture of evaporation is maintained within the
range of 60°-160° F.
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