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Application object-ice cream

1.1 Materials and methods

1.1.1 Test materials

Crystallized trehalose,Fresh milk( The raw material requires a fat content of 3.3% and
a total solid content of 11.4%),Full-fat sweet milk powder( The raw material requires
a fat content of 22.5% and a protein content of 19.3%), soft white sugar, xanthan
gum, and konjac powder.

1.1.2 Test method

Formula design: Taking non-fat milk solid content 12%, fat content 6%-8%, sugar

content 12% as basic indicators, a total of 7 formulas are designed as follows:

Recipe 1 2 3 4 5 6 7
Fresh milk 2409 2404.5 2406 2400 2394 2400 2394
Soft white

360 310 260 210 160 110 60
sugar
Trehalose 0 50 100 150 200 250 300
Milk
231 231 231 231 231 231 240
powder
Xanthan
0 4.5 0 0 0 4.5 0
gum

Konjac

0 0 3.0 9.0 15.0 4.5 15.0
flour

Table 1 Ice cream recipe table (unit: g)

Operation process:
ingredients-sterilization-homogenization-cooling-aging-freezing-finished product
Operating points:

@ Ingredients: Proportion of different formulas according to Table 1: First heat the
fresh milk bath to 50-60 C, add milk powder and mix thoroughly, slowly add the

powdered sugar and stabilizer mixture powder while stirring, and use Fully mix with
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electric mixer;

@ Sterilization: When there is no solid precipitation or suspension, water bath heat
sterilization: 75-76 ‘C, 30min;

@Homogeneity: conditions 65 -70 ‘C, 15-18MPa;

@Cooling: quickly cool the heated material liquid to 4-5°C with ice water;

@Aging: Aging at 2°C-4°C for 24 hours;

@ Freezing: Measure the rheology and viscosity of the material before freezing.

Figure 1 Ice cream test sample

1.1.3

Comparison of freezing points of different sugar liquids

The freezing point of trehalose and soft white sugar was measured. The results are
shown in Table 2. It can be seen from the table that when the ratio of trehalose and
soft white sugar is 6:4, the ice cream made is better, and the uniformity is higher

than that of white sugar. Ice cream is easier to shape than soft white sugar liquid.

Ratio Freezing point/C

Trehalose: soft white sugar (6:4) -2.1—-1.8

Trehalose: white granulated sugar (0:10) -3.2—-2.7
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Table 2 Comparison of freezing points of experimental samples of soft ice cream

1.2 Result analysis

1.2.1 Research on the rheological properties of ice cream liquid

Figure 2 shows the change of the rheological indexes such as the shear force and
viscosity of different ice cream ingredients over time. It can be seen from Figure 2-a
and Figure 2-c that the shear force and viscosity of the material liquid with trehalose
added There is a significant increase, indicating that the addition of trehalose can
enhance the whipping performance of ice cream. After the trehalose and soft white
sugar are compounded, it can be seen from Figure 2-f that the viscosity and shear
force of the ice cream solution are not only further improved , And does not change
with the extension of the whipping time.

Further analysis of Figure 3, comparing the indicators of sample 1 and fresh milk
samples, it can be seen that the addition of sugar and milk powder in the raw
materials can increase the viscosity and shear force of the liquid, and the addition of
trehalose after compounding will help On the basis of reducing the amount of
stabilizer, the same viscosity and shear force (Formulation 4, Formulation 7) are
achieved; the viscosity and shear force of the material liquid increase significantly
with the increase of trehalose, and the material can be clearly found by sensory

inspection. The liquid has silkiness, thick and sticky taste.

3000 9000
st =
BO.0O [
4000 s .
. E Rl 0.00 | B
= : —— tor
30,00 | P 5 " - P P a 60.00 =
i 50.00 T**52a0e nas Hr
:-'-'-Y-" * _I'CICC T T T 1 T T A I I ' )
1 4 W on =
1 4 7 1013161922 2528 31 M ¥ 90 8

Recipe 1 Recipe 2



BMICHEEDBEE R A F
DEZHOU HUIYANG BIOTECHNOLOGY CO.,LTD.

TEL:0086-18553456766, Email:anja@bio-fuyang.com

11000
.|
w0y, 10000 W%‘—O—Q—I
— e e L NG SR
0.0 LI ——vis
&0 s gL o
.0 -
.00 o -
PURIIE S B B o ST A N S SR S - GL00 g
53] ED{' 1 11 1 11 1 11 1 1 1 1 | |
a I 3 5 F 8 WS F Na
1234067 89NINEEBHIBIELNIEE
Recipe 3 Recipe 4
15000
150,00 17000
176000 16000
18000 15000
150,00 140,00 &
. tr
14000 BRGE-1)
130,00 T
12000 11000 —F—F—————4F—4—F—1—3—1
110 00 10000
10000 2 3 4 5 &€ 7T 8 9 10 2 13
1 4 T 9
Recipe 5 Recipe 6
120.00 [
110.00 |- 5 . . — e
24 {0
100.00 [
ZZ
50.00 2000
80.00 [ o
16 00
0.0 i g s
400
80, 00 200
1 3 5 7T & 1 13 15 1T 18 N EEY BRI EE
Recipe 7 Recipe 8(fresh milk)

Figure 2 The relationship between the viscosity and shear stress of the recipe ice cream ingredients with time
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Figure 3 Comparison of viscosity and shear stress of different formulations

1.2.2 Quality assessment of finished ice cream

It can be seen from the analysis in Figure 5 that with the increase in the amount of
trehalose added, the results show that it helps to improve the quality of ice cream.
The ice cream made by adding trehalose has a fine and smooth taste, soft and
refreshing, no ice crystal roughness, soft texture, and uniform structure. , Good
standing and shape retention. Based on the analysis in Figure 4, the expansion rate of
the hair product has a promoting effect and has an inhibitory effect on the melting
rate.
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Figure 4 Comparison of expansion rate and melting rate of ice cream

Figure 5 Sensory evaluation results of ice cream

1.3 Summary
1.3.1  The compound use of trehalose helps to enhance the viscosity and shearing
force of the ice cream liquid. The appearance, texture and taste of the ice cream
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after being made are effectively improved, which can significantly reduce the
formation of ice crystals and inhibit the melting rate.

1.3.2 The best method

Fresh milk 2400g, soft white sugar 110g, trehalose 250g, milk powder 231g, xanthan
gum 4.5g, konjac powder 4.5g,
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