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Study on Preparation of Mixed Beverage of Dendrobium candidum
Polysaccharide and Hawthorn and Its Effect
on Relieving Exercise Fatigue
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Abstract: A new formula of compound beverage was developed by polysaccharides of Dendrobium candidum and
hawthorn juice as raw materials. On the basis of single factor tests, analyzing the optimum parameters of the mixed
beverage byorthogonal test and response surface method, then measuring the exhaustive swimming time and related
biochemical indexes in different groups of mice, respectively. Results showed that, the optimum parameters of mixed
beverage were as follows: The volume ratio of polysaccharide extract of Dendrobium candidum and hawthorn juice was
1:3, the amount of sucrose was 4%, the amount of citric acid was 0.4%, the amount of sodium carboxymethyl cellulose was
0.20%, the amount of sodium alginate was 0.08%, and the amount of xanthan gum was 0.04%. The sensory evaluation
score and centrifugal sedimentation rate of the beverage that optimum process preparation was (91.7+£0.4) scores and
0.61%= 0.02%. The beverage solution presented a light yellow-green color, transparent, and smooth taste with the proper
acidity and sweet, without obvious precipitation or stratification after storage, and had strong mixed fragrance of
Dendrobium candidum and hawthorn. Compared with the blank control group, the exhaustive swimming time of the groups
of compound beverage at middle and high doses could separately prolong 1.5 min (P<0.05) and 4.4 min (P<0.01) in mice,
the BLA concentration respectively decreased 1.2 mmol/L (P<0.05) and 3.4 mmol/L (P<0.01) in vivo, and BUN

Wris BHA: 2020-08-26
HEEWH: tM4HF = LA RiRM (GZTY2018202) ;M AAHH R A (%4445 [2017] 1035) .
TEERIN: HRBE (1984—) , B, Ak, 81 43%, BT @ i53) % 7, E-mail: xiaoqingqunguang@163.com.


https://doi.org/10.13386/j.issn1002-0306.2020080248
https://doi.org/10.13386/j.issn1002-0306.2020080248
mailto:xiaoqingqunguang@163.com

- 192 - £ Tl B4

2021 4 6 H

concentration separately decreased 2.6 mmol/L (P<0.01) and 3.5 mmol/L (P<0.01) in vivo. Therefore, the mixed beverage

of Dendrobium candidum polysaccharide and hawthorn had better relieve exercise fatigue, and could be used in the field of

sports nutrition.
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Table 1 Factors and levels of orthogonal experiment

K XA S I IR YREWE (%) ZAPERIR (%)

1 3:1 2 0.2
2 1:1 4 0.3
3 1:3 6 0.4
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Table 2 Sensory evaluation criteria of the raw material solution
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Table 3 Factors and levels in response surface design
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Fig.1 Effect of volume ratios on the sensory
evaluation of beverage
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Fig.2 Effect of amount of sucrose on the sensory
evaluation of beverage
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Fig.3 Effect of amountof citric acid on the sensory
evaluation of beverage
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Table 4 Results of the orthogonal- test method
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Fig.4 Effect of amount of compound stabilizer on centrifugal
sedimentation rate of beverage
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Table 5 Results of the response surface analysis

TR ARWIESTYER BIRSEMRE CRER YEOLUER (%)

1 0 -1 1 0.82
2 -1 1 0 0.98
3 -1 -1 0 0.79
4 0 1 1 0.82
5 1 0 1 0.97
6 -1 0 1 0.88
7 1 0 -1 0.74
8 0 0 0 0.93
9 0 0 0 0.97
10 1 1 0 0.84
11 0 0 1.02
12 0 1 -1 0.94
13 0 -1 -1 0.67
14 1 -1 0 0.71
15 0 0 0 0.95
16 0 0 0 0.91
17 -1 0 1 0.86
#6  [EIHSHTER
Table 6 Results of regression analysis
e SR A ¥ Fli Pl
A 0.0078 1 0.0078 3.04 0.1248
B 0.044 1 0.044 16.93 0.0045
C 0.0098 1 0.0098 3.81 0.0918
AB 0.0009 1 0.0009 0.35 0.5727
AC 0.011 1 0.011 429 0.0771
BC 0.018 1 0.018 7.09 0.0323
A? 0.0061 1 0.0061 237 0.1680
B’ 0.033 1 0.033 12.68 0.0092
c? 0.013 1 0.013 5.05 0.0595
el 0.15 9 0.016 6.40 0.0115
W2 0.018 7 0.0026
I 0.011 3 0.0036 2.04 0.2514
RZET 0.00712 4 0.0018
syl 0.17 16
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BT, B Rk 2 5 R R P SR AR D 7 oAy PR R 4T
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DITERFIME N 0.53%, SEFRIMFTHA 0.61%+0.02%
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Fig.5 Figures of responsive surface
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Table 7 Effect of mixed beverage on exhaustive
swimming time in mice

215 DK 8] (min)
25 N IR 15.3+1.2
BEAE X HE 20.6+1.6%*
I A 16.0+1.5%
A 16.8+1.7%"
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Table 8 The effect of mixed beverageon BLA

and BUN in mice
24151 BLA(mmol/L) BUN(mmol/L)
25 X B2 11.4+1.3 10.5¢1.4
FH P HE 2 7.341.2%* 6.2+0.7%*
(38;ilk=wd ] 10.7+1.2% 9.6+0.5%
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