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Effects of stabilizers on the texture of Frozen yogurt

Weon-Sun Shin* and Sun Yoon

*Korea Food Research Institute, and Dept. of Food and Nutrition, Yonsei University

Abstract

The present study was attempted to investigate and to evaluate various hydrocolloids as a stabilizer in im-
proving texture of the frozen yogurt. Four kinds of hydrocolloids used in this study were CMC
(carboxymethyll cellulose), PGA(propylene glycol alginate), LMP(low methoxyl pectin), and the combination
of LBG(locust bean gum) and GG(guar gum). The viscosity of frozen yogurt mixes did not show any sig-
nificant differences among four samples at 5°C. However, as the temperature increased up to 50°C, thev-
iscosity of frozen yogurt mixes containing CMC, LMP, PGA decreased drastically except frozen yogurt con-
taining the combination of LBG+GG. The overrun of frozen yogurt containing each hydrocolloid gradually in-
creased and reached to about 53, 50, 54, and 35%, respectively, after 40 min of operating ice cream freezer.
As the result of sensory evaluation in the texture of frozen yogurt and melt-down quality, the sample con-
taining LMP was described as the most coarce & icy, crumbly, and sand-like characters. On the other hand,
PGA sample was evaluated as not being icy, crumbly, but being chewy and soft in texture. However, any sig-
nificant differences among four samples were not shown in melt-down quality.
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1. Frozen yogurt2| H|ZRZ
Frozen yogurt®] A|x4 ¢-f= Al AA-75 +
Jsted Abgalsion, QA U IR FLE o
23} 2t}
Locust bean gum(LBG): §= 71=}A
Guar gum(GG): &= 71=}A
Carboxyl methyl cellulose(CMC): Finfix Co. Finland
Propylene glycol alginate(PGA): Kelco Co. U.S.A.
Low methoxyl pectin(LMP): TAKADA Koryo, Japan
Corn syrup, liquid(DE 42): A=A
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(3) Frozen yogurt®] Sohfjzl= A4A5A

Table 1. Composition of Frozen yogurt preparation

Ingredients Content (%)
Yogurt 50.0
Milk 3375
Sugar 6.0
Corn syrup 10.0
Stabilizer* 0.25
Total 100

*CMC/PGA/LMP/Locust bean gum+guar gum.
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heat whole milk
to 90T for 30 min.

heat whole mitk
to 6T for 30 min,

conl tn 437, and
add 2% microbial culture,
and gendy stirmed

add sugar, stabilizer and
corn syrup, and completely stirred

incubate at 43V for 6 hrs. homogenize by using homomixer

homogenized by using homomixer heat to 75T
ool to 2T cool to 26T

[

Blend

Age at 47 for 24hrs,

Freeze in ice cream maker

< Soft-type Frozen Yogurt >
Harden at freezer < Hard-type Frozen Yogurt >

Fig. 1. Procedure of the production of Frozen Yogurt.
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Fig. 2. Growth of single and mixed culture of L. Bul-
garicus and S. thermophilus in whole milk at 43°C.
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Fig. 3. Changes in titrable acidity (T.A.) and pH during incubation of single and mixed culture at 43°C.
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Fig. 4. Changes in lactose content during incubation
of single and mixed culture in whole milk at 43°C.
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Fig. 5. Temperature-dependent changes in viscosity of
frozen yogurt mix by using Brookfield viscometer at 60
rpm.
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Table 2. Effect fo stabilizers on the overrum of Frozen Yogurt (unit; %)

Freezrer operating time (min.)

10 20 30 40 50
CMC 18.0+4.6 22.0+4.8 312+43 354433 345+44
PGA 333+28 443181 49.5+9.6 54.3+7.0 42.3+6.1
LMP 35.6+64 439479 49.5+3.1 50.3+4.5 42.0+4.6
LBG + GG 22.6+2.3 32.0+7.2 41.3+4.0 533455 50.5+9.0
Mean+SD.
Table 3. Effect of stabilizers on the melt-down quality (unit: %)
Time (min.)
10 15 20 25 30 35 40
CMC 2.6+0.3 4.1+04 45108 15.9+3.0 21.7£3.5 29.5+43 42.3+6.3
PGA 32+1.0 6.410.4 17.14+2.3 18.31+4.5 24.4+4.2 31.8+5.9 39.1+24
LMP 3.8+0.7 4.7+19 5.6+0.7 13.6+2.87 15.9+2.8 26.9+3.7 31.8%+3.1
LBG+GG 1.2+0.4 1.6+0.2 1.6£0.5 2.0+0.5 3409 74+1.8 20.0t2.4
Mean+ SD.
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Fig. 6. Changes in numbers of viable single and mixed
strain yogurt cultures during storage at -26"C.
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Table 4. 100 mm structured catagory scale for texture & body characteristics and melt-down quality in Frozen yogurt

I. BODY & TEXTURE

PGA CMC LMP LBG+GG F-value
Coarse & icy 35.8+11.1° 64.8+10.3" 83.3+10.1° 593+11.2° 10.07
Crumbly 39.5+10.4° 59.6+11.8" 73.24+24.9° 60.5+10.2* 3.73
Chewy 74.5+12.1° 503+12.5° 382+11.0° 46.2+14.0° 473
Sandy 31.8+ 9.3 65.2+14.6° 79.0+10.2° 62.7+ 8.8° 9.73
Soggy 46.0+11.5° 66.8+14.0" 72.8+11.8 652+ 8.2° 3.54
Weak 51.8+17.0° 61.0+12.2° 71.2+11.5° 61.2+13.0° 1.02
II. MELT-DOWN QUALITY
PGA CMC LMP LBG+GC F-value
Dose not melt 60.0+16.2° 58.6+15.7° 49.7+19.4° 61.64-10.8" 0.66
Curdy 57.1+15.2° 62.4+13.9° 56.5+17.9° 62.8+19.1° 0.12

Means with the same letter are not significantly different (p < 0.05).
a, b, ¢, d means Duncan's multiple range test for experimental submaterials (row) mean+SD.
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