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Abstract

This research aimed to optimize the formula to produce healthy drinks from mushrooms
and longan. The eleven formulations of healthy drinks from mushrooms (Lingzhi mushroom,
Shiitake mushroom and Lion's Mane mushroom) and longan consisting of mushrooms and longan
juice (50-80 %), white jelly mushroom (0-40 %) and sugar (0-15 %) were studied by using mixture
design. Sensory evaluation by 30 untrained panelists were investigated. Obviously, a suitable
formulation of healthy drinks from mushrooms and longan was 64 % mushrooms and longan juice,
28 % white jelly mushroom and 8 % sugar. This formulation had the highest score of overall liking
(7.47+0.51). Moreover, all score of appearance (7.17+0.83), taste (7.37+0.56), texture (7.30+0.70)
and flavor (7.57+0.73) were moderate. Furthermore, the satiable ratio of carrageenan with pectin
were studied. The results showed that the product with 0.5 % carrageenan and 1.5 % pectin had
the highest average appearance (7.57+0.63), texture (7.57+0.73) and overall liking (7.67+0.66) score.
It was found that by using stevia and maltitol syrup instead of sugar in the production of healthy
drinks from mushrooms and longan, a sensory evaluation score was not different from that of using
sugar. In conclusion, healthy drinks from mushrooms and longan is an interesting option for health-

CoNscCious consumers.
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Table 1 Formulations of healthy drinks from mushrooms and longan by mixture designs

Formulations
Ingredients
1 2 3 il 5 6 7 8 9 10 | 11
Mixed juice 50 | 57 60 | 80 | 62 | 64 | 50 72 | 57 | 72 | 80
White jelly mushroom | 35 | 31.5 | 40 5 3d | 28 | 40 | 165 | 34 | 24 | 20
Sugar 15 115 0 15 a4 8 10 | 115 9 4 0
Total 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
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Table 2 The ratio of carrageenan to pectin in healthy drinks from mushrooms and longan

Formulations

Ingredients
1 2 3 4 5 6
Carrageenan (%)* 0 1 0.25 0.5 0 0.75
Pectin (%)* 0 1 1.75 1.5 2 1.25

*percentage by the total weight of all the ingredients
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Table 3 Effect of the amount of Lingzhi mushroom on pH and color of healthy drinks from

mushrooms and longan

Lingzhi Colors

mushroom (%) pr L* a* b* c* H°
0 6.05£0.01° | 20.29+0.11° | 4.31+0.24° | 2.60+0.25° | 4.48+0.08° | 51.22+0.10°
0.1 6.02+0.02° | 19.60+0.24° | 5.15+0.07° | 3.18+0.14° | 5.86+0.09° | 43.85+0.09"
0.2 5.89+0.03" | 18.49+0.05° | 5.68+0.11° | 4.58+0.15° | 7.42+0.18° | 38.77+0.17°
0.3 5.80+0.01° | 14.75£0.09° | 5.87+0.02° | 5.36+0.12° | 7.70£0.19" | 31.3420.20°
0.4 5.78+0.01° | 13.79+0.21° | 6.62+0.32° | 8.52+0.13° | 11.19+0.09° | 11.22+0.13°

Mean + SD; “° Means within each column indicate significant differences (p<0.05) using Duncan's

multiple range test.

0 %

0.1 %

0.2 %

0.3 %

0.4 %

Figure 1 Appearance of healthy drinks from mushrooms and longan at various the amount of

Lingzhi mushroom
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Table 4 Effect of the amount of Lingzhi mushroom on sensory evaluation of healthy drinks from

mushrooms and longan

Lingzhi mushroom Attributes
(%) Appearance | Sweetness | Bitterness Flavor Overall liking
0 7.87+0.57" | 6.17+1.05% | 7.53+0.73° | 7.93+0.83° | 7.70+0.47°
0.1 7.83+0.65" | 6.03x1.00" | 7.50+0.73° | 7.90+0.80° | 7.67+0.48°
0.2 7.37+0.81° | 5.90+0.76™ | 5.43+0.90° | 7.03+0.93° | 6.13+1.20°
0.3 6.33+0.92° | 5.47+0.82° | 4.10+1.30° | 6.03+1.43° | 5.50+1.46™
0.4 6.00£0.91° | 5.43+0.82° | 3.07+1.84° | 6.00+0.83° | 4.90+2.07°

Mean + SD; ““ Means within each column indicate significant differences (p < 0.05) using Duncan's

multiple range test.

Table 5 Regression models of total soluble solid, L*, a*, b*, C* and H® in mixture design experiment

Significance levels
Parameters Regression equations R?
(p<0.05)
Total soluble solid | 1.65X; + 1.76X, + 95.6X5- 1.9X,X, + 0.5X; X5+ 30.5X,X; 99.80 0.000
L* 42.2X; + 84.0X,- 161X5- 47X, X, + 143X, X5 + 192X,X, 59.82 0.336
a* 378X, + 7.23X,+ 19X5- 18.8X,X, - 20.9X, X5 - 23.4X,X4 89.78 0.016
b* 1.14X, - 18.96X, + 23.4X5 + 39.0X,X, - 3.2X, X5 - 62X,X54 90.37 0.003
c* 5.851X; + 8.09X, + 23.9X;- 17.19X,X, - 28.3XX; - 26.5X,X5 | 96.96 0.001
He -0.3X; - 3.1X, - 216X5 + 404X, X, + 102X, X5 + 553X,X; 90.37 0.014

X, = mixed juice; X, = white jelly mushroom; X; = sugar
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Figure 2 Mixture response surface contour plots displaying combined effects of mixed juice, white

jelly mushroom and sugar on color and total soluble solid of healthy drinks from

mushrooms and longan formulations.
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Figure 3 Contour plot for optimum overlapping
(A) of healthy drinks from mushrooms

and longan formulations

Table 6 Effect of mixed juice, white jelly mushroom and sugar on sensory evaluation of healthy

drinks from mushrooms and longan

Attributes
Formulations

Appearance Taste Texture Flavor Overall liking
1 5.70+1.21° 2.13+1.07% | 4.03+0.81° | 7.10+0.84°" 3.80+0.81%
2 5.80+1.19° 253+131% | 4.40+1.38%° | 7.17+0.78% 4.40+1.33°
3 4.00+1.02° 1.73+1.05° 293+1.44" | 6.87+1.11° 3.17+1.02°
4 5.43+1.10° 2.03+1.03% | 4.30+1.06% | 7.13+0.82%° 3.73+0.83%
5 7.67+0.61° 4.87+1.66° 5.67+1.27° 7.57+0.73° 5.60+1.77°
6 7.17+0.83° 7.37+0.56° 7.30+0.70° 7.57+0.73° 7.47+0.51°
7 3.80+1.10° 3.97+1.22° 2.47+1.11" 6.47+1.01° 4.13+0.68°
8 5.53+1.11° 3.87+1.78° | 4.67+1.37% | 7.17+0.79%® 5.30+1.47°
9 7.60+0.67° 5.43+1.70° 5.53+1.22° | 7.27+0.69% 5.70+1.70°
10 5.57+1.14° 3.80+1.71° 4.80+1.49° | 7.20+0.76% 6.20+1.52°
11 5.83+1.21° | 2.30+1.24° | 6.60+0.93° | 7.27+0.69%° 6.13+1.46°

Mean + SD; “® Means within each column indicate significant differences (p<0.05) using Duncan's

multiple range test.
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Table 7 Effect of carrageenan and pectin on sensory evaluation of healthy drinks from

mushrooms and longan

Carrageenan: | Viscosity Attributes

Pectin (%) (cP) Appearance | Taste Texture Flavor Overall liking

0:0 9.39+040° | 7.17+0.83° | 7.37£0.56™ | 7.30+0.70° | 7.57+0.73° | 7.47+0.51°

11 33.2241.37° | 6.03+1.00° | 7.30£0.47™ | 2.93+0.74° | 7.20+0.41° | 5.90+0.96™

0.25:1.75 | 3554+532° | 6.37+1.19° | 7.27+0.45™ | 3.47+0.57° | 7.33+0.48"° | 6.17+0.83"

05:1.5 |11.5420.16° | 7.5740.63° | 7.33+0.55™ | 7.5740.68° | 7.53+0.73" | 7.67+0.66°

0:2 13.40+0.22° | 5.70+1.15° | 7.2740.52" | 6.33+1.15° | 7.10+0.40° | 5.50+1.04°

0.75:1.25 |13.09+0.69° | 5.03+1.13° | 7.1320.57™ | 5.93+151° | 7.03£0.56° | 4.97+1.33°

Mean + SD; *“ means within each column indicate significant differences (p< 0.05) using Duncan's

multiple range test; ™ Means not statistically significant (p>0.05)
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Table 8 Effect of sweetener on sensory evaluation
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healthy drinks from mushrooms and longan

Attributes
Sweeteners
Appearance Taste Texture Flavor Overall liking
Sugar 7.57+0.63™ 7.33+0.55™ | 7.57+0.68™ | 7.53+0.73"™ 7.67+0.66™
Stevia 7.50+0.68™ 7.20+0.61™ | 7.50+0.73™ | 7.43+0.73"™ 7.60+0.72™
Maltitol syrup 7.47+0.78™ 7.17+0.70™ 7.47+0.82™ 7.47+0.86™ 7.57+0.82™

™ Means not statistically significant (p > 0.05)
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