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Formulating for a Particular Ice Content

Formulating for a particular ice content using TechWizard™ can be useful for a variety of frozen products. For
example, the ice content of a frozen dessert imparts much of the mouthfeel to the product. If the ice content at
serving temperature is outside an acceptable range then the frozen dessert will most likely also be unacceptable.
The ice content of a product at a particular temperature is dependent on its freezing point and the freezing point is
dependent on what is in the product. Water-soluble components can reduce the freezing point (make the product
freeze at a lower temperature). The smaller the molecular weight of the component the more effective it is at

reducing the freezing point (see figure below).

Freezing Point Differences
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Experiments have been done to determine the reduction in freezing point for a given concentration of sucrose. With
this information we can determine, for a given component in solution, the equivalent concentration of sucrose that
would have the same freezing point (sucrose equivalents). When components in a product are converted to an
equivalent concentration of sucrose, we can determine the freezing point from the sucrose data. This information is
used to calculate the ice content at a particular temperature. For example two ice cream formulas can have the
same ice content if they have the same water content or total solids, the same MSNF (which contributes
milk salts and lactose); and the same sucrose equivalents. Hence, these properties (MSNF, total solids,
sucrose equiv.) should be included in the formula development stage if you are trying to match ice content.

Percent Water Frozen or Percent Product Frozen

The freezing characteristics of a product can be determined based on % water frozen or % product frozen. The %
water frozen term is the more common term used in relation to frozen desserts. The term can be explained by the
following example. If a liquid mix contains 40% total solids then the rest of the mix is water, i.e., the water content is
60%. If 50% of the water in the mix is frozen (50 % water frozen) then half of the 60% water is frozen or the mix
contains 30 g of ice for 100 g of product. This leads us to the other term used to express freezing characteristics, %
product frozen. The % product frozen is simply the grams of ice per 100 grams of product. A value of 50% product
frozen means that the mix contains 50 grams of ice per 100 grams of product.
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Explanation of % Water Frozen Exzplanation of % Product Frozen
(g ice /100 g product)
Consider a mix consisting of Consider & mix consisting of
60% water B0% water
and and
40% solids 40% =olids
[f 0% of the water is froren [f50% ofthe product is frozen (500 iceM00g
then we have the following: product) then we have the following:
The mix now contains: ] The mix now contains:
a0 i liguid water =100 liquid water
A0 gice, and Al g ice, and
40 o solids per 1000, 40 g solids per 100g.

Typical Composition and Freezing Characteristics of Frozen Desserts

Evaluation of the freezing characteristics of frozen desserts is a developing science. The multitude of interactions
between the many ingredients that go together to make frozen desserts makes it difficult to set hard and fast rules
on what the ice content or freezing point of a frozen dessert should be. The user should use this information to help
develop quality parameters that work best for the particular product. In this way, the user can develop their own
quality standards for what the freezing characteristics of a particular product should be for it to have the best
consumer acceptance and the best shelf life. The following composition and freezing data are provided as a
reference. You may wish to compare results for your formulations with these values.

Frozen Dessert - Composition

Deggert Type | Fat | LISHF | Sugar | Com Stak Sucrose | Total | Lactose Fel. Chrerrum
2y 2y ey VTP | Eyale Egure, Solids gy Sweetness ey
Solids (%) (gi100D 2y (zi00g)
(%)
Soft-Serve Ice | 3.0 14.0 10.0 4.0 0.5 203 315 74 13.0 30 - 50
Crearm
Soft-Serwe Ice | A.0 12.5 12.0 4.0 0.4 215 34.9 6.6 14.9 30- 50
Creatr
Soft-Serve 10.0 11.0 12.0 3.0 0.4 20.0 a4 58 14.3 30- 50
Iee Cream
Hard-Pack 0.0 11.5 150 0 0.3 21.1 34.8 6.1 16.0 75 - 90
Iee Cream
Hard-Pack 14.0 0.0 150 0 0.3 203 39.3 5.3 155 60 - 75
Ice Crearm
Sherbet 2.0 1.9 14.00 87 0.4 21.68 325 1.0 15.1 30 -40
Ice 0 0 23.00 Rl 0.3 28.1 327 0.a 262 25 - 30
Ililk Shake 4.0 12.5 13.0 5.0 0.4 23.3 34.9 6.4 16.3 10 - 15
Ilalted Ivilk 6.0 12.0 105 4.5 0.2 20.1 34.0 6.4 13.5 10 - 15

Source: fre Cream. F.T. Marshal and W. 5 Arbuckle, 1996, Chapman and Hall NV,
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Frozen Dessert - Calculated Freezing Characteristics

Diezzert Type Fat (%) | Freezing Freezer Exit Yo Water | gice 100 g
Foint (°F) Tetnp. (°F) Frozen product
Soft-Serve Toe 3.0 279 20 (18 - 63.0 43.1
Cream 207
Soft-Serve Ice 6.0 &75 20018 - 588 350
Cream 207
Soft-Serve Irce 10.0 278 20(1% - R 395
Crearn 207
Hard-Pack 10.0 275 20019 - 588 373
Ice Crearm 25)
Hard-Pack 14.0 278 20019 - fi.3 6.4
Ice Crearm 25)
Sherbet 2.0 28.3 21 3.4 428
Lce 0.0 273 21 535 36.0
IvIilk Shake 4.0 272 26 15.8 1.2
Ivlalted DvIilk f.0 277 26 275 174
Frozen Dessert - Calculated Freezing Characteristics {continued)
Freeze - Thaw Dharing Storage
(0 to 10 °F)
Dessert Type | Fat (%) | Serving Tewp. | % Water Frozen gice 100 7 Yo Water Frozen gice 100 7
(°F) product product
Soft-Serve Ioe 3a 22018 -4 83 B85 39 40
Cream
Soft-Serve Ice &.0 22184 528 343 6.3 41
Creatn
Soft-Serve Ice 100 22182 553 352 6.0 3iE
Crearn
Hard-Fack 100 10 63 422 f.3 40
Iee Cream
Hard-Fack 140 10 166 48.5 f.2 3B
Ice Cream
Sherbet 20 10 96 538 53 36
Lce 0a 21019 - 21} L 36.0 £ .6 45
IvIilk Shake 40 26 (26 - 28] 128 122 £.8 44
Ivlalted LIilk &.0 26 (26 - 28) 215 176 &.0 39




