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Use of response surface methodology to optimize yoghurt and sugar
of drinking yoghurt containing green tea
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ABSTRACT: Yoghurt and sugar were main ingredients of ready-to-drink yoghurt mixed with green tea. The response
surface methodology was employed to determine the optimized quantity of these constituents. The addition of
yoghurt and sugar influenced product quality in all aspects of physical, chemical, microbiological, and sensory.
The appropriate quantity of yoghurt and sugar in ready-to-drink yoghurt mixed with green tea was computed by
Design-Expert program and resulted in 20% for both components. The subsequent experiment with this formula
yielded a good quality yoghurt with the following properties; L value (46.83),a_ (0.88), total soluble solid (19.1°Brix),
pH (4.51), protein content (0.44%), reducing sugar content (0.43%), sucrose content (16.27%), total sugar content
(16.69%), lactic acid content (1549 ppm), moisture content (80.43%), and ash content (0.08%). (Keywords: green
tea, drinking yoghurt, response surface)
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Table 1  Formulation of yoghurt and sugar for drinking yoghurt containing green tea.
Treatment Yoghurt (%) Sugar (%)
1 50 (0) 11(0)
2 80 (+) 20 (+)
3 50 (0) 11 (0)
4 50 (0) 11(0)
5 20 (5 2()
6 20 (-) 20 (+)
7 80 (+) 2()

All tfreatments contain 2% green tea extract and 0.1% carboxy!l methyl cellulose.
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Office Excel 2003 (Washington, U.S.A.) version 8.0,
Design-Expert version 6.0.2 (Stat-Ease Inc., Minneopolis)

LA Statistica ver.5.0 (Statsoft Inc., Tulsa)

5. N19ATIRIATIERLTNIUNSALAARNAEAE
High Performance Liquid Chromatography
(HPLC)

vhegneean 1 ua. 1 lunaenthumies
211, 2 19, wdarin ltluAesfiaanaEasen 13,000
SAUABUNT (I\/IIKRO 22R, Hettich Zentnfugen Germany)
Lﬂumm 5 U9 mmmm £ Sy 2 A%e ¥d9AnN
it "suresreama i uLLilannnstiuwies
NNTeEnUNNUTUTNA Tuae e 0.2 lulaswms

my

213

wdaa9n 12 luiAsas HPLC (SCL-10Avp, Zhimadzu,
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Figure 1

Chromatograms of 100 ppm lactic acid standard (A) and drinking yoghurt sample (B).
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Figure 2 Effects of yoghurt and sugar on L value of
drinking yoghurt containing green tea

Total soluble solid (Brix)=3.05522+(0.014074*yoghurt)+(0.88519*sugar)-
(4.95370*10°*yoghurt*sugar) R’=0.9984
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Figure 4 Effects of yoghurt and sugar on total soluble
solid of drinking yoghurt containing green tea.
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Water activity=0.89244-(4.20670* 10 ®*yoghurt)-(4.16667*10**sugar)
R*=0.9397
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Figure 3 Effects of yoghurt and sugar on water activity
of drinking yoghurt containing green tea.

PH=4.29168-(1.57407*10*yoghurt)+(0.016481*sugar)-
(2.12963*10™*yoghurt*sugar) R’=0.9892
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Figure 5 Effects of yoghurt and sugar on pH of drinking
yoghurt containing green tea.
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Figure 6 Effects of yoghurt and sugar on protein of Figure 7 Effects of yoghurt and sugar on reducing sugar

drinking yoghurt containing green tea of drinking yoghurt containing green tea.
Sucose(%)=2.03392-(6.5648*10°*yoghurt)+(0.80019*sugar)- Total sugar(%)=2.29317+(5.16667*10°*yoghurt)+(0.79972*sugar)-
(4.34259%10**yoghurt*sugar) R’=0.9993 (4.41667*10*yoghurt*sugar) R’=0.9996

B 2542 34
B 3842 4478
Bl a4 5545
B 5840 Bl 6611
B B339 [
1 som I avas
a3 1 9en
110237 L_1wem
Bl 11338 = 11845
= 12438 = 13011

13538 14.078
B 1483 B 15045
B 15734 = 18211
B 16833 17278
. 17832 B 18345
N 10031 |__REEIS

Figure 8 Effects of yoghurt and sugar on sucrose sugar  Figure 9 Effects of yoghurt and sugar on total sugar of

of drinking yoghurt containing green tea. drinking yoghurt containing green tea.
Lactic acid (ppm)=1237.95930+(45.85478*yoghurt)-(38.40106*sugar) Moisture(%)=96.72042+(0.020037*yoghurt)-(0.90009* sugar)+
R’=0.9800 (5.10185*10*yoghurt*sugar) R*=0.9950
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Figure 10 Effects of yoghurt and sugar on lactic acid Figure 11 Effects of yoghurt and sugar on moisture
content of drinking yoghurt containing green content of drinking yoghurt containing green
tea. tea.
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Ash(%)=0.053452+(3.08333*10°*yoghurt}-(1.66667*10°*sugar)
R’=0.9604
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Figure 12 Effects of yoghurt and sugar on ash content
of drinking yoghurt containing green tea.

Viscous (score)=4.22619+(4.5* 10 *yoghurt)+(0.058333*sugar)
R’=0.8165
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Figure 14 Effects of yoghurt and sugar on hedonic score
of viscous attribute of drinking yoghurt
containing green tea.
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Green tea order (score)=5.60683-(0.015833*yoghurt)+(0.022778*sugar)
R’=0.8293
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Figure 13 Effects of yoghurt and sugar on hedonic score
of green tea odor attribute of drinking yoghurt

containing

Separation (scroe)=6.14667-(0.039667*yoghurt)+(3.33333*10°*sugar)
R’=0.8186
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Figure 15 Effects of yoghurt and sugar on hedonic score
of separation attribute of drinking yoghurt
containing green tea.
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Table 2 Optimal fomular from sensory test.

WALINEAT 36 1 210-218 (2551).

Solutions Yoghurt  Sugar  Odor_green tea  Viscous Separate Desirability Remark
Number
1 20.00 20.00 5.74567 5.30274  5.41999 0.954 Selected
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