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Development of a Beet Juice Sports Beverage
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University, Qigihar161006, China)
Abstract: In this study, some functional components of the beet juice were analyzed and the beet juice sports drink was developed.
Through single-factor and orthogonal experiments, the optimum formula of the beverage was determined as follows : beet juice 2.8%, CM C-Na
0.1%, salt 0.1%, citric acid 0.07%, sugar 3.46% , glucose 0.87%, B-cyclodextrin 0.15% and ascorbic acid 0.07%. The product tasted moderate

and had good stability. The physicochemical and microbiological indicators of the product accorded with the requirements of the sports drink.
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Table 1 Contents of functional components/of beet juice

T s EHE/ BB I% FOIR A BR
7 411% (mgmL)  (AiriEEeit) (102 mglg)
11.26 250.60 0.031 5.44

2.2 RS ORR S BCT 196 2
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Table 2 Grading standard for sensory evaluation of the

beverage
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Table 2 Effects of different beet juice concentration on beet
juice sports beverage

#MEFIN EF A% RS 0B B BHUSAEY%

2.6 4 5 15 .52 76 6
2.8 6 6 16 56 84 6.1
3.0 6 4 15 52 77 6.2
3.2 6 4 15 52 77 7
3.4 4 4 15 51 74 7.4

E: HAHECMC-Na % 03%. R34 0.15%. ##5ER H
0.1%. B-37#45%4 03%, /&4 543 4B Eag fak b, 4ok
A EARORHY 4.38%. 4.33%. 4.28%. 4.23%. 4.18%, H+ &
A EAR A 41,
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Table 4 Effects of different sugar concentration on beet juice
sports beverage
B EiF A% RE uE B9 BMHLEYN

3.0 3 3 15 52 73 3.5
4.0 4 4 15 53 76 4.6
5.0 6 6 15 56 81 5.6
6.0 5 5 15 53 78 7.1
7.0 5 5 15 52 77 7.9

7 ARF P AT 2.8%.CMC-Na % 0.3%. £ 2% 015%.
FEAEER A 01%. B-SRAAME N 0.3%. FEMETABREL A
0.67%, #HekFIFAB A H 2.33%. 3.33%. 4.33%. 5.33%.
6.33%, HF aekE: B EHEA 4L
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SCIOHR R LA 4. BEA BT S S ORk ]
TE) B VR o S5 SR WA 4. BE BRI FE ) 3E
RS BRI, DU e s e, FERE
WIE Y 5.0%I, HEIEHERIRKE, N8l 7r. %
FERAEF AR RBRAIE AR BRE VY, GRS E
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5.0%, HHETSEA KN 0.67%, AN EEMHE A
3.46%. Hi &M 0.87%
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Table 5 Effects of different citric acid concentration on beet
juice sports beverage

RSB &F A% RE vR &5 BEHHLEY
0.04 5 5 15 52 7 4.1
0.07 6 5 16 56 84 5.6
0.10 6 5 15 52 78 6.0
0.13 5 5 15 55 80 6.5
0.16 5 5 15 54 79 7.0

TE AP ET 2.8%.CMC-Na % 0.3%. R 24 0.15%.
EAEE 5% (BE T RAEN 067%. A##EH 346%. #HHE
# 0.87%). B-ZR ¥ H 0.3%.

N TR I, PJORKE FRREATRRMCGR Y, TR
PR IR P 703, FrRs BRI X RS v Hz shijort
I T B VRS MRS RN 5. BEEATIRRIKIE )
B, PR S s RS, RS BB
TEFT RIS 0.07%H , D434 Bl KA 84 77
IR B AR B fabR . BV, R
FHIE RN I 7E 0.06%~0.08%.

2.2.4 CMC-Na ik FERI#fiE
R 6 CMC-Na SK B XTI EH S HiE s i RS2 i
Table 6 Effects of different CMC-Na concentration‘on beet

juice sports beverage

*® 7 BREREXHIGTIEENIRR IR
Table 7 Effects of different salt concentration on beet juice

sports beverage

B EF A% KRE R B BEHHEEY%
0.05 5 5 14 5 76 5.1
0.10 6 7 16 55 84 5.4
0.15 6 6 14 54 80 5.8
0.20 5 6 14 52 78 6.2
0.25 5 5 14 51 75 6.5

Er MAHP#ET 2.8%. CMC-Na A 0.1%. #7458 A
0.07%. EAEZ 5% (F#FH #2REA.0:67%. G& &N 346%.
HEAE A 0.87%). B-FRH#IHEH 0.3%.

BHEFF RIS LKA B4 R TR &
Y, TEERRMRTUIE. ALERRME, TE
B3 AR B, SN BETT I R Y 125%~150% )
&, FHEH 50~60 mmol/L 1, FTHBLHEkRIZE) ]
ERIBK, RAHTEe T . ZHFiER e &
PMETINEEL . B HK R RS s shyCRHE T K
FURRISZ Es R 7. BEA & SR BER 3D, 7%
WS BARMANNE, DS etBinEm, Eaih
W9 0.0%I] 1BV IriE Bl K AH 84 7. IS H
CUREN W N T A = TN = % o V] P vl A = 7 I
0.08%~0.12%I¥] 3%k .
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Table 8 Effects of different p-cyclodextrin concentration on beet
juice sports beverage
B-FMHEIN EiF A%k KRE o

B B aZ 1%

o = o BB
CMC-Na% &iF A%k RE v B0 i %
SE%
0.00 4 4 14 5274 49 1.688
0.10 6 6 16 54 82 65 1.056
0.20 5.5 15 53 73 50 1.157
0.30 5 6. 15 52 73 6.1 2.648
0.40 5 .5 14 53 77 70 3.094

0.10 5 5 14 51 75 51
0.15 6 7 16 55 84 6.0
0.20 6 6 15 53 80 6.3
0.25 6 6 15 51 75 55
0.30 6 5 14 51 73 5.7

o MR R R 2.8%. 23 4 0.15%. ATHRER A 0.07%.
EHEE 5% (FH3E THERE A 067%. QA HEH 3.46%. # H4E
# 0.87%). B-ZRH#H H 0.3%.
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Table 9 The design of orthogonal experiment

&
KE AE B[BAE(A C(R#% DE-X
TI%) 4% 5%)/5] 1%) PAAE1%)
1 270 0.06 0.08 0.12
2 280 0.07 0.10 0.15
3 290 0.08 0.12 0.18

& 10 ERRIEERE

Table 10 The results of orthogonal experiment

$B%E A B C D REIRS TEEBRHH%

1 1 1 1 1 64.5 5.0
2 1 2 2 2 75.5 5.7
3 1 3 3 3 66.5 5.5
4 2 1 2 3 69.0 5.5
5 2 2 3 1 71.0 55
6 2 3 1 2 745 6.0
7 3 1 3 2 56.0 6.2
8 3 2 1 3 58.5 6.0
9 3 3 2 1 57.0 6.5
ki 54 56 57 57

k. 57 57 59 6.0

ks 62 60 57 57

Ri(T) 08 04 02 03
ki 688 632 658 64.2
k» 715 683672 687

ks 572 66.0 645 388
R2(&) 143 51 27 135

1% 10 72 Ry M il DA, P JCRHE TEA)
(R MR BRI R ST, HIRERES &, X2
B-IAMIKE, BJE B ih. mEEERE ABCID: 8¢
A1B1C1Ds. I Fd SRS W, RS BREE A ORE f]
TEW & s 3505 2 AR ZEK

1 b Feb 22 R (1 04 FTRAAR HE , SRR 52
M R 3R K =it HORIR &, FHKE B3
WIKS, mae B, REEFERE ABCoD:. fiiZkitTiz
BORE A B T AR B VN R ATIE BRI, iR
4 N 2.80%H T, 0.07%FT R, 0.10% £ #: , 0.15%
B-EARIKE,  H 2 OB R T s R
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241 JREE

RISV OB 2R €, WEIOEM, B, Bil
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2.4.2 HALIEFR

AAERETEY N 5.6; HEREN 0.03%, BN
4.13; TIEMERES RN 7.99%, BEEN5.9; 4iEEC
8N 5.33%102 mg/g, fF &Iz shioREER .
2.4.3 WAEYERR

W% SHONE, FFEER.

3 g

3.1 ASCXIER ST DIRE By AT s 75 2% 183 1K
KLE ZAR AR, DA e AR n— Lok 5
Thae e b s, i BR 2R 6 5 B i b
BN 3.46%. %N 0.87%. CMC-Na A 0.1%. #T
NI 0.07%.  1E2Z G LIk il St s sh okt 1)
EHE T ST 28%. Bih N 0.1%. FIERR N
0.07%. B-FRHiXE7 0.15%.
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