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Development and effect on exercise endurance of compound beverage of
Rhizoma phragmitis and Lotus leaf

WANG Ju-Cui’, LI Ming-Zhi

(Physical Education Department, North China Institute of Science and Technology, Langfang 065201, China)

ABSTRACT: Objective To develop compound beverage of Rhizoma phragmitis and Lotus leaf with Rhizoma
phragmitis and Lotus leaf as the raw materials, and study the effect of its athletic stamina in mice. Methods The
formula parameters of compound beverage was optimized by Box-Benhnken and orthogonal test design based on the
single factor test result. Animal experiment was conducted to investigate its effect on athletic stamina in mice.
Results The optimal formula of the compound beverage was: 27% of Rhizoma phragmitis extract liquid, 31% of
Lotus leaf extract liquid, 4% of erythritol, 0.2% of citric acid, 0.08% of sodium carboxymethylcellulose, 0.03% of
xanthan gum, and 0.05% of sodium alginate. The compound beverage at different gavage dosage could all obviously
prolong the climbing time in mice (P<0.01), dramatically increase the activity of lactic dehydrogenase (P<0.01), and
significantly decrease lactic acid content in vivo (P<0.01). Conclusion The compound beverage of Rhizoma
phragmitis and Lotus leaf presented light red, moderate acidity and sweetness with mixed fragrance of Rhizoma
phragmitis and Lotus leaf, homogeneous and stable of solution character, and can improve athletic stamina in mice.
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Fig.l1 Preparation process flow chart
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Table 1 Criterion of sensory evaluation on compound beverage
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Table 2 Factors design of response surface experiment

KT ASEERER BRI CAREERE D mm

B % /% FE/% 1%
-1 20 25 3 0.1
0 25 30 4 0.2
1 30 35 5 0.3
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Table 3 Factors and levels in orthogonal test

KFE XIRWIELLERM/ % Y WEFIR/ % Z RN/ %
-1 0.06 0.03 0.03
0 0.08 0.04 0.05
1 0.10 0.05 0.07
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Table 4 Results of the response surface experiment

s ABR BEN  CASF DRE VAR
B vass WEOR/% RBUR/% BEEEY% TR/% 155y

! 0 ] 0 -1 67.5
) 0 1 0 1 78.6
3 1 0 1 0 70.6
1 0 0 0 0 82.8
s | 1 0 0 79.2
6 ! 0 1 0 77.5
; 1 1 0 0 78.8
N 0 0 0 0 83.7
0 0 1 0 —1 72.5
10 0 3 1 0 69.8
" a1 0 1 0 77.2
> 0 1 —1 0 74.2
3 0 1 1 71.1
1 0 3 1 0 69.3
s 4 0 0 -1 72.4
16 1 0 1 0 73.7
e 0 0 0 0 82.8
18 0 0 0 82.3
19 0 0 —1 -1 71.1
20 1 1 0 0 69.1
51 0 0 0 0 83.4
» 0 1 0 72.1
’; 0 1 1 0 77.8
" 0 0 1 ~1 70.7
55 0 0 1 1 79.4
%6 1 0 0 -1 73.9
57 1 0 0 1 74.3
58 | | 0 0 76.9
2 ! 0 0 1 77.9
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Table 5 Variance analysis of response surface experiment
P 3/ Rl H A ¥y F{H P{H LE 2 c3
A 23.24 1 23.24 20.26 0.0005 o
B 110.41 1 110.41 96.27 <0.0001 o
C 41.81 1 41.81 36.46 <0.0001 o
D 53.34 1 53.34 46.51 <0.0001 o
AB 13.69 1 13.69 11.94 0.0039 *ox
AC 1.96 1 1.96 1.71 0.2122
AD 1.10 1 1.10 0.96 0.3435
BC 2.40 1 2.40 2.09 0.1698
BD 0.56 1 0.56 0.49 0.4952
CD 18.92 1 18.92 16.50 0.0012 o
A2 50.70 1 50.70 4421 <0.0001 o
B? 146.87 1 146.87 128.05 <0.0001 ok
c? 174.27 1 174.27 151.94 <0.0001 ok
D’ 181.92 1 181.92 158.61 <0.0001 o
i 636.43 14 45.46 39.63 <0.0001 *ox
B2 16.06 14 1.15
FRie 14.84 10 1.48 4.86 0.0705
1R 25 1.22 4 0.31
pevill 652.49 28
R? 0.9754 P& R 0.9508

T 22 AR 25 (P<0.01),
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% 6 Effects of different stabilizer amount on centrifugal precipitation rates in compound beverage

h FHHEY% B TTIER/% p /% BOTITER % il /% BOTITER %
0.02 3.9+0.1° 0.01 3.7£0.1° 0.01 4.2+0.1°
0.04 3.1+0.1° 0.03 2.8+0.1° 0.02 2.9+0.1°
BRI LT YL Z 0.06 2.3£0.1° T8 R TR AN 0.05 2.5£0.1° i 0.03 2.440.1°¢
0.08 2.1z0.1¢ 0.07 2.3+0.1¢ 0.04 2.2+0.1¢
0.10 2.1+0.1¢ 0.09 2.3+0.1¢ 0.05 2.2+0.1¢

TE: AR BAT B2k 22 57 (P<0.05).

RT EXIHER
Table 7 Results of the orthogonal-test

gy TR e, 2R RBE
S 2% TV
1 1 1 1 82.6
2 1 2 2 81.9
3 1 3 3 74.1
4 2 1 2 84.4
5 2 2 3 80.5
6 2 3 1 78.4
7 3 1 3 76.8
8 3 2 1 73.7
9 3 3 2 71.6
K, 238.6 243.8 234.7
K, 2433 236.1 2379
Ks 222.1 224.1 231.4
ki 79.5 81.3 78.2
k, 81.1 78.7 79.3
ks 74.0 74.7 77.1
R 7.07 6.57 2.17

242 EALL A YIRAT

R B R R 0.27%(LIFFEERRTT); M k& it
4.75%; MEEA S 5.11%:; BOITER N 2.2%:; KT
THEGERAN &2 A ORI T ¥4 54070 CFU/100 mL, KM
FFEERESL <3 MPN/100 mL, KA BOREK .
25 S EIH R mESR
2.5.1 JRAFETIE]

= 8 RS/ RAICH BT, 5 Xf RRZEARA:, k5
20 17 2 R AT I E] I K 4.9 min, 25 5 BB W W M
(P<0.01), 1 H 7] 2 20 5 7 79 22k 20 A9 S 259 IC A Bsf 1) 43 1] 42
1 8.8 min Fl 12.4 min, 25t HAW B EEP<0.01), [

o % 7] 2k 20 /) BR AT B [ the 5 A5 BH I 22 57 (P<0.05), #
B AS [V 15 7 %ot /0N AR T Bk i) S o (8 2, FLAE T
SR R, A UORMIE . T R
JEFFEF ] 43 B4R 5 1.26. 1.47 F1 1.66 £, XNEEGECIRF5ERY
ASAEREEAPRME . v 75 i /N BUIC R (1) 435 £
B 124, 131, 1.60 f%; FA5 S5 R00Eo i i 22 WA |
L AL/ N U ) A B R 1,46 1,94, 2.12 f%, #H
WORAE, BEAARMT AR BT 5 0% 95 /N BUIL A X
FRSRRARE 1, B B LA TRHe 57 FERE

%8 B TRRE X )y FR TR AT B (8] B 22 M (n=10)

Table 8 Effects of compound beverage on climbing
time in mice (N=10)

205 JEFEHT ] /min
Ey=payiti| 18.7+1.23
R £ 20 23.6£1.57%*
rh AL 27.5+2.18%*°
g 31.141.94%%¢
TE: 575 X BRAURAR, 22 AR B (P<0.01); RFFEFR

) FL A 25 22 5 (P<0.05), I,

2.52 BLA 5 LDH®#E £ X

MUARRIZGZ BT, WILP s s B b, S500e 4t e it 4
AR, RAEPEEEGAE MR ENILR, SRS HEIA T,
A5 D0 BB BRI, G2 i TR, i LR U ) A LR
AL BN TR, PR A, I IEZ B BRI ST, A
FF AR 2 shit 1271, &4/ MGz 8h R I T BLA
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Table 9 Effects of compound beverage on content of BLA and
activity of LDH in mice after exercise
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