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Preparation of Amaranthus caudatus L. and Punica granatum
Composite Beverage and Its Resisting Exercise Fatigue Effect
LIU Wenjing
(Tianshui Normal University, Tianshui 741000, China)

Abstract: The composite beverage was developed with Punica granatum fruit and polysaccharide of Amaranthus caudatus
L. as main raw materials and observed its anti-fatigue activity. Sensory evaluation score was used as the index. The single
factor experiments and response surface analysis method were used to optimize the formula of composite beverage, and
investigateits effect of exhaustive swimming time and related biochemical indexes after animal exercise. The results showed
that the best formula of the compound beverage was as follows: The volume ratio of 10% Prunus syringae polysaccharide
liquid to 20% Punica granatum juice was 2:5, the amount of sucrose was 4.5%, the amount of citric acid was 0.4%, the
amount of sodium carboxymethyl cellulose was 0.06%, and the sensory score was 89.8. Compared with the blank control
group, the animal groups of composite beverage at middle and high dose could significantly prolong the exhaustive
swimming time (P<0.01), obviously decreased BLA (P<0.01) and BUN (P<0.01) contents after exercise. Therefore, the

composite beverage of Amaranthus caudatus L. and Punica granatum had better anti-fatigue function.
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Table 2 Sensory evaluation criteria of the composite beverage
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Fig.1 Effect of volume ratio of two solution on the sensory
evaluation of beverage
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Fig.3 Effect of citric acid amounton the sensory
evaluation of beverage
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Table 4 Variance analysis of response surface experiment
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Fig.5 Response surface of the interaction effect between two factors
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Table 5 Effect of composite beverage on exhaustive swimming
time of mice (n=10,X +SD)
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Table 6 Effect of composite beverage on the content of BUN
and BLA in mice (n=10, X+ SD)
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3 4

AW AR 2208 R k), It S A2,
WS R SR TR AUk, &P LE shtz o5
RORAY . FERA D R A LA, 38t T
g ERE AR A RN AR 2540, RS+
ZHER S AT AR S 205 REPEE: 4.5% . FF
B B 0.4% . & W L4 4E K 2= 0.06%, il 5150k
S8 A —HYGE, DEIEEHE Y, JCRR,
HA G2 S ORI SE R G/, B e a A H
AR UIIE 5572, BYE TS 89.8 43 Mahi s ssh
ST, SRR E S Uk nT I B GBS i £ R
YUK ) (8], Y3z shEt AR ZLIR B, FRus AR Py
BT S, T DL SV BB, R T FEAE
S S SBAHET, (H AR N g BARB TR S5 AL, #

FHE— LB

S0k
[ 1] Martinez-Lopez A, Millan-Linares M C, Rodriguez-Martin N
M, et al. Nutraceutical value of kiwicha (Amaranthus caudatus
L.)[J]. J Funct Foods, 2020, 65: 1-13.
[2] ZWE SHETREN TG ERIFLBAF RS FR [D].
& T ) WmIFE R, 2015,
[3] Bruni R, Medici A, Guerrini A, et al. Wild Amaranthus
caudatus seed oil, a nutraceutical resource from Ecuadorian
flora[J]. J Agric Food Chem, 2001, 49(11): 5455—5460.
[4] Jo H I, Chung K H, Yoon J A, et al. Radical scavenging
activities of tannin extracted from Amaranth (Admaranthus caudatus
L.)[J]. J Microbiol Biotechnol. 2015, 25(6): 795—-802.
[5] Ashok Kumar B S, Lakshman K, Arun Kumar P A, et al.
Hepatoprotective activity of methanol extract of Amaranthus cauda-
tus Linn. against paracetamol-induced hepatic injury in rats[J]. Chin
J Integr Med, 2011, 9(2): 194-200.
[6] Wk 5E, LRERE, A4 THTH SRR ST LRI
FAeEWAR T (1], &St FH A SR, 2019,37(2): 102-110.
[7] Teng Y S, Wu D. Anti-fatigue effect of green tea. Polyphenols
(—)-epigallocatechin-3-gallate (EGCG)[J]. Pharmacogn Mag, 2017,

13(50): 326-331.

[8] You L, Zhao M, Regenstein J M, et al. In vitro antioxidant
activity and in vivo anti-fatigue effect of loach (Misgurnus
anguillicaudatus) peptides prepared by papain digestion[J]. Food
Chem, 2011, 124(1): 188—194.

(9] ZiE BRIZREHMM T ERMAIIE 57 FHAR[T].
AL i g, 2018, 31(12): 35-39.

[10] Wik, & &k, #9405 6035 5638 sh At a9 AR (0], &
sr Tk, 2020,41(5): 142—-146.

[11] kR, £ s, Gub, F. BB FF D RRE 5 BN
MALRAAE A (1], & st 5, 2017,38(21): 207211,

[12] &4, 222 BR4 F ORBAGT L SRMESAHE
B BB I]. R F Sahn T, 2018(12): 6-8.

[13] BFH, T, BEL, F BRLGHT LS HmI T
ZJ]. sl ATk, 2012,38(3): 173-175.

[14] Z48, h£2, k288, F 58556806 a1 4 1]
£S5 T4, 2014,35(9): 54-58.

[15] frAesr, Atk 304, 5. 4k G AL &4t ey A1) [T].
PREES A T, 2018, 18(1): 52-58.

[16] EAH, gt T4, 5. KA RRE LKA S%
A AR ], B AT 50 55 IF 4, 2020, 41(3): 85-91.

[17] B9, XA, R4 B X T S ar 4 (1], 2%
I b, 2019,40(9): 202-207.

[18] BREAMITX AT LT 4. GB4789.1-2016 s 4 H
FAFEAR S A M A58 [S]. A F B AR Ak, 2016.

[19] Tan W, YuK Q, Liu Y Y, et al. Antifatigue activity of poly-
saccharides extract from Radix Rehmanniae Preparata[J]. Int J Biol
Macromol, 2012, 50: 59—62.

[20] Wang J, Li S'S, Fan Y Y, et al. Anti-fatigue activity of the
water-soluble polysaccharides isolated from Panax ginseng C. A.
Meyer[J]. J Ethnopharmacol, 2010, 130(2): 421-423.

(21 ] x5, 2| BHE, 448, . SAFE S RABSRA IR 715 A [T].
A A, 2018,43(4): 92-96.

[22] &BEIR. RITAE L3I G LLALBAR W FHE 5 AE R #F
5 (0], A A4, 2019, 44(9): 263-269.

[23] AE, B4, v B @ A RACTRAR G VA B 2 [T].
£ BB RS FFA,2019,40(22): 117-123.

[24] sL##E, B4, A, F BABLESHHE L LR
HEMAR ], 2 T LA, 2020,41(7): 154-160.

[25] Sungsue R, Insoo R, Sejong O. Improving the quality of
response surface analysis of an experiment for coffee-supplemented
milk beverage: 1. data screening at the center point and maximum
possible R-Square[J]. Food Sci Anim Resour, 2019, 39(1): 114—
120.

[26] EAmah, 2 4, TFH, F. o0 5@ E KA T &8 A R B
MEBLRES SR RLAAR G0 E[J]. & T kA,
2019,40(15): 311-317.

[27] FHRARERERERFLREZERH. GB15266-2009
BH O [S]. A ¥ B AR B AL, 2009.

[28] Ni WH, Gao T T, Wang H L, et al. Anti-fatigue activity of
polysaccharides from the fruits of four Tibetan plateau indigenous
medicinal plants[J]. J Ethnopharmacol, 2013, 150(2): 529-535.
[29] Yang D S, Lian ] H, Wang L Y, et al. The anti-fatigue and
anti-anoxia effects of Tremella extract[J]. Saudi J Biol Sci, 2019,
26(8):2052-2056.


https://doi.org/10.1021/jf010385k
https://doi.org/10.3736/jcim20110213
https://doi.org/10.3736/jcim20110213
https://doi.org/10.3969/j.issn.2095-6002.2019.02.015
https://doi.org/10.4103/0973-1296.204546
https://doi.org/10.1016/j.foodchem.2010.06.007
https://doi.org/10.1016/j.foodchem.2010.06.007
https://doi.org/10.3969/j.issn.1008-9578.2018.12.012
https://doi.org/10.7506/spkx1002-6630-201721033
https://doi.org/10.3969/j.issn.1005-6521.2014.09.014
https://doi.org/10.3969/j.issn.1009-6221.2018.01.009
https://doi.org/10.1016/j.ijbiomac.2011.09.019
https://doi.org/10.1016/j.ijbiomac.2011.09.019
https://doi.org/10.1016/j.jep.2010.05.027
https://doi.org/10.5851/kosfa.2019.e9
https://doi.org/10.1016/j.jep.2013.08.055
https://doi.org/10.1016/j.sjbs.2019.08.014
https://doi.org/10.1021/jf010385k
https://doi.org/10.3736/jcim20110213
https://doi.org/10.3736/jcim20110213
https://doi.org/10.3969/j.issn.2095-6002.2019.02.015
https://doi.org/10.4103/0973-1296.204546
https://doi.org/10.1016/j.foodchem.2010.06.007
https://doi.org/10.1016/j.foodchem.2010.06.007
https://doi.org/10.3969/j.issn.1008-9578.2018.12.012
https://doi.org/10.7506/spkx1002-6630-201721033
https://doi.org/10.3969/j.issn.1005-6521.2014.09.014
https://doi.org/10.3969/j.issn.1009-6221.2018.01.009
https://doi.org/10.1016/j.ijbiomac.2011.09.019
https://doi.org/10.1016/j.ijbiomac.2011.09.019
https://doi.org/10.1016/j.jep.2010.05.027
https://doi.org/10.5851/kosfa.2019.e9
https://doi.org/10.1016/j.jep.2013.08.055
https://doi.org/10.1016/j.sjbs.2019.08.014
https://doi.org/10.1021/jf010385k
https://doi.org/10.3736/jcim20110213
https://doi.org/10.3736/jcim20110213
https://doi.org/10.3969/j.issn.2095-6002.2019.02.015
https://doi.org/10.4103/0973-1296.204546
https://doi.org/10.1021/jf010385k
https://doi.org/10.3736/jcim20110213
https://doi.org/10.3736/jcim20110213
https://doi.org/10.3969/j.issn.2095-6002.2019.02.015
https://doi.org/10.4103/0973-1296.204546
https://doi.org/10.1016/j.foodchem.2010.06.007
https://doi.org/10.1016/j.foodchem.2010.06.007
https://doi.org/10.3969/j.issn.1008-9578.2018.12.012
https://doi.org/10.7506/spkx1002-6630-201721033
https://doi.org/10.3969/j.issn.1005-6521.2014.09.014
https://doi.org/10.3969/j.issn.1009-6221.2018.01.009
https://doi.org/10.1016/j.ijbiomac.2011.09.019
https://doi.org/10.1016/j.ijbiomac.2011.09.019
https://doi.org/10.1016/j.jep.2010.05.027
https://doi.org/10.5851/kosfa.2019.e9
https://doi.org/10.1016/j.jep.2013.08.055
https://doi.org/10.1016/j.sjbs.2019.08.014
https://doi.org/10.1016/j.foodchem.2010.06.007
https://doi.org/10.1016/j.foodchem.2010.06.007
https://doi.org/10.3969/j.issn.1008-9578.2018.12.012
https://doi.org/10.7506/spkx1002-6630-201721033
https://doi.org/10.3969/j.issn.1005-6521.2014.09.014
https://doi.org/10.3969/j.issn.1009-6221.2018.01.009
https://doi.org/10.1016/j.ijbiomac.2011.09.019
https://doi.org/10.1016/j.ijbiomac.2011.09.019
https://doi.org/10.1016/j.jep.2010.05.027
https://doi.org/10.5851/kosfa.2019.e9
https://doi.org/10.1016/j.jep.2013.08.055
https://doi.org/10.1016/j.sjbs.2019.08.014

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 工艺流程
	1.2.2 操作要点
	1.2.3 单因素实验
	1.2.4 响应面试验设计
	1.2.5 饮料感官品质评价
	1.2.6 理化与微生物指标检测
	1.2.6.1 pH
	1.2.6.2 可溶性固形物
	1.2.6.3 离心沉淀率
	1.2.6.4 微生物指标

	1.2.7 动物试验
	1.2.7.1 动物分组与剂量设计
	1.2.7.2 负重游泳试验
	1.2.7.3 生化指标检测


	1.3 数据处理

	2 结果与分析
	2.1 雪樱子多糖液与石榴汁体积比对饮料品质影响
	2.2 蔗糖量对饮料品质影响
	2.3 柠檬酸量对饮料品质影响
	2.4 羧甲基纤维素钠量对饮料品质影响
	2.5 响应面优化试验结果
	2.6 响应曲面分析
	2.7 验证实验
	2.8 产品品质结果
	2.8.1 感官品质
	2.8.2 理化与微生物指标

	2.9 复合饮料对负重游泳时间影响
	2.10 饮料对小鼠血清中乳酸与尿素氮含量影响

	3 结论

