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Development of Lycium ruthenicum Murr. and R.SetatexR.Rugosa compound
beverage and evaluation of its quality and antioxidant activity
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ABSTRACT: Objective To prepare Lycium ruthenicum Murr. and R.SetatexR.Rugosa compound beverage, and
evaluate the quality and antioxidant activity of the compound beverage. Methods The sensory evaluation was used
as the reference index, compound beverage was obtained by single factor and orthogonal experiment; the

centrifugation sedimentation rate was used as the reference index, the optimum ratio of compound stabilizer was
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obtained by single factor and orthogonal experiment. Results The optimum technological ratio of the beverage

were: Lycium ruthenicum Murr. juice 7%, R.SetatexR.Rugosa extract 22%, citric acid 0.08% and xylitol 7%; the

optimum ratio of compound stabilizer were: Xanthan gum 0.04%, carboxymethyl cellulose 0.04%, pectin 0.02%.

Meanwhile, the physical and chemical indexes of the compound beverage were as follows: Anthocyanin content
(73.59+0.05) mg/L, flavone content (25.30+0.02) mg/L, total phenol content (11.25+0.07) mg/L, total sugar content
(5.23+0.01) g/L, total acid content (1.68+0.01) g/L, soluble solid content 5.00+0.05 and pH 4.27+0.01. The antioxidant
activity in vitro showed that 1,1-diphenyl-2-picrylhydrazyl (DPPH), hydroxyl and 2’-azinobis-(3-ethylbenzthiazoline-
6-sulphonate) (ABTS) radical scavenging rate were 94.25%+0.06%, 49.13%+0.02% and 99.59%+0.07%,

respectively, indicating that the beverage had good antioxidant capacity. Conclusion The beverage obtained under

these conditions is purple red, pure and uniform color, moderate sour and sweet taste, clear and not turbid, with a

shelf life of 12 months and good stability, this study provides a theoretical basis for the development of Lycium

ruthenicum Murr. and R.SetatexR.Rugosa compound beverage.
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MFUKIE 1:20 (g/mL) ELBINRAET 65 °C/KIBHR/KIA 75 min,
IKVEAEFGHA 20 min £ EELRR"S, K EEoR e
6000 r/min T #.0> 15 min FFid 38 3RS BIBERIRBUR;

2) AT T A A%

FRIUIE Pe et i AL T2, #eRbil ke 1:10 (g/mL) ik
FTHT2, 8000 t/min F B0 20 min Ji5 i g 15 5 kAT 117,

3) ¥k
B A [ Fe TR A 7E 25 MPa B JE 1 T 3EFT 24 )5
ND )
F£ 121 °C. 20 min BR B F AT R R KB, K
JE T BN R
1.2.3 B E S YRS Jr L2 Fif E
D)L S

PEBCRMACTT I . BT BOUR S I . AR WE
WIEAFTERE IR 4 NMEE, BREEEN IR
Fro WFSEEMIFTITHASINGE A 3%, 5%. 7%. 9%. 11%; ¥
BRI IR 18%., 20%. 22%., 24%. 26%; AMHEEL
WINEA 3%, 5% 7% 9% 11%; ¥R INE N 0.08% .
0.10%. 0.12%. 0.14%. 0.16%% & A YCRIBIRN, HEE
BRI A T T .

2)5 A PRy 1E A8 5L 56

AR R IR -, BEBUBRMASTTIRINE . BORIREUR
WINE . FPERR IS I E ARSI 4 SEE, FEm
AIE MKV, DUREES NN TR iR T 2 & OB
PALSESS, B G ORMEL 7 IE 28 5256 R K L3R 1.

%1 AIRRIER LW ERKTR

Table 1 Factor levels table of orthogonal test for compound beverage

KT %Wﬂif Iﬂ\t%%ﬁl‘i& ‘ PR R \ AHH
W/ % IINEL/% W% W%
1 5 20 0.08 5
2 7 22 0.10 7
3 9 24 0.12 9
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Table 2 Factor levels of orthogonal test for compound stabilizer

K \ %Jﬂa ﬁﬁ%ﬁéﬂi?% ‘ %Hﬁa
#hni/% /% s nie/%

1 0.02 0.04 0.02

2 0.03 0.06 0.03

3 0.04 0.08 0.04
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Table 3 Sensory evaluation standard
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FK(2)F: Ag A 2 mL DPPH-Z B4 +2 mL Jo/K O BER G
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(2) ABTS H B ELIERRAE 12
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K@ Aol 2 mL R EIATE2 mL T E b E0AB+2 mL
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Fig.l Effects of Lycium ruthenicum Murr. juice on sensory score (N=3)
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Fig.2 Effects of R.SetatexR.Rugosa extract on sensory score (n=3)
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EL 2Bl A7 T LA G DAE S T LA i % 147 19, D Lk e 59 it
FIBCR YR TR Z B R s Al & H, BE
LMY, NASBIRMEN . GA%E
FR RO, AR NN 5% . 7%, 9% T
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BURORE BB VT 43 W B A BR VS N 2 Y HS R R IS ey
JEREARA R MFFERR IR IR R 0.10%0, PokHK R B
W, B, RAEIEIA), BE I o B R I
=R R A T P R LRIl SURC I P 7 Sl
e, MELIER ZHNIEZPY, TR s e, 75—
S pH YU 1Bl PN BEI0 T 41 A B, mT R 20 R AN B R iV

AR E AR LGN, SRR N 0.08%.
0.10%. 0.12%H4TIEAZ L5,
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RE A4
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Fig.3 Effects of xylitol addition on sensory score (n=3)
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Fig.4 Effects of citric acid addition on sensory score (nN=3)
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Table 4 Orthogonal test results of compound beverage formula

A BHALITH IR/ % B BB AR B R N HE/% C PRI N5 /% D ABEEEVR N/ %
1 1(5) 1 (20) 1 (0.08) 1(5) 82.2
2 1 2(22) 2(0.10) 2(7) 85.6
3 1 3 (24) 3(0.12) 3(9) 83.2
4 2(7) 1 2 3 88.4
5 2 2 3 1 87.5
6 2 3 1 2 933
7 3(9) 1 3 2 88.7
8 3 2 1 3 86.4
9 3 3 2 1 80.8
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K, 251.0 2593 261.9 250.5
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Ks 255.9 2573 259.4 258.0
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k, 89.7 86.5 84.9 89.2
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R 6.1 0.7 2.4 5.7
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T 0.03%HF, YORME LUTTERB KR, fRaEthiz, Ml
JREASIN L = T 0.03%KF, Popkid TR, Mg IR
HA R py gt A AR A e e, B R U i i R 2 0
OB R BE R, A A 2 AR VS AR IR, 5% T ORI A2
SEVERITURCH ) Ze 4% I8 N RS0 25 5, v JE AR
TN 0.02% . 0.03%. 0.04%3E4T1EASILH
250 r a
o\\° 2.00 b
J@ 1.50 Y c
,E 1.00
%E 0.50
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Fig.5 Effects of xanthan gum addition on sensory score (n=3)
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HHIE 6 AT & B2 5 F I 2R e R AN I is 5] 0.06%0H,
POEH O DITER T TR, PSR, MEaRE
FIT I 0.06%, POBIRERER . S0 F SZ ik R
FHEE 0 TR R A B T A B LA RS . BT
FERNBIIIA, S HORRL 3R ST 8RB0 A R R AL T
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¥4 Rk A AR Ak, R A BOMDRLF 1938 3l, 3 Hh oL m ik 2
MDY Lp i N R LA R, R E AR E AT
TR 0.04% . 0.06%. 0.08%fTIEAZ LS .

0.02 0.04 0.06 008 0.10
R BT A RN %

K6 F2H JLar 4 3 X BB 143 19 52 ) (n=3)
Fig.6 Effects of sodium carboxymethyl cellulose on sensory score (n=3)
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M) 1 J8% o SRS AT 550} R I BE 8 7 e 2B B S, K AN
PR RV R AR T SR AR 2P a2 A
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Fig.7 Effects of pectin addition on sensory score (n=3)

24 EMBEFERLELER

SRR E FIIE A SRR R L3 50 IR 5 AT, s &
PRI ETES IR 2 F IR E>G>F, SAb44 N EF G, Bl
BEYR AR BAE R G AR 0.04%., R
AP SRR 0.04% , FFIETRIINE N 0.02%,



2978 B dn 2 4 R R I A 4R

13 E

®5 SERRENERERE

Table 5 Orthogonal test results of compound stabilizer

RESL E ST R /% F 2 R BE 4 2 B /% G B IFUIE A /%

1 1(0.02) 1(0.04) 1(0.02) 1.179
2 1 2 (0.06) 2(0.03) 1.596
3 1 3 (0.08) 3(0.04) 1.268
4 2(0.03) 1 2 1.656
5 2 2 3 1.620
6 2 3 1 1.64
7 3 (0.04) 1 3 1.265
8 3 2 1 1.284
9 3 3 2 1.462
K, 4.043 4.100 4.103
K, 4916 4.500 4.714
Ks 4.011 4.370 4.153
ki 1.348 1.367 1.368
k, 1.639 1.500 1.571
k3 1.337 1.457 1.384

R 0.302 0.133 0.204

2.5 IUESER

Fig BRI 22 552 30 s A B TRC 7 1 8 2 D D) (2R 225K A
P/ INBRAT DU B/ IN )P BRI X I (R 7K 5 A SRR
FEBR AT, U E K ()P S X 1oy R 7K 5 AR
SRAE R, JUVIBRGE Hh ST A T L KT, B E T R
B YRSy CRAACTH R I Ry 7% . BB EOR A N
HOH 22%. FAERRUSIIE N 0.08% ., AHEELA NS K 7%)
IS AR T ) i A U (BTSN 4 0.04% . FR ik
FYER AN 0.04% . REAINEHR 0.02%), 7EIHIHE
filh AT UESESS, A 3 HEER L, SEPRARHEE Py
k95 4y, HTUMIME(93.3 A1) IRZERDN, BOUTIER R
1.262%, S5HMAE(1.265%)iR 240, AL E A&k
BHT 2RI, BT SEBRn AR, 3 AR E 12
ARG, KBTS 52,
2.6 @RS
2.6.1 ZEALIGATAIR A W E AT

BAARBHRAE LR A E Y e 45 R 4
BRI EM(73.5940.05) mg/L . B 5°4(25.30+0.02) mg/L
BN (11.2540.07) mg/L . Rl 2R (5.23+0.01) g/L.
R 2 5 M (1.68+0.01) /L AT ME R4 % 5 5.00£0.05
pH i 4.2740.01, AEFUETREN, FFotrk. MR SBUNT

H
4
po;
=}
;s

%F 100 CFU/mL, KIAFEHE/NFSET 3, BURHAKH, £F
A E R E b
2,62 FHEBMEMEIEARN Z

i R B A G OB XS DPPH H H 2
ABTS H 3 &% A i JL 8 bR BE 71 SRk i Ho b S Ak 7
S5 R R AT B A A O LA — R P AT T, 3
%} DPPH H 3. ABTS H 3 ¥ H 3 AYE bR R 51
H 94.25%+0.06% . 99.59%+0.07%F1 49.13%=0.02%.

3 TREHEiR

RFSEAAT . KB EEERL, IR . R
SEEFEZAN . RIS ARWEEE . AR S M RIEL, A A
B Ak, it 2 ZANE S RS 8] T 2 A U0k
T AR A BT TR 7% . B GRS in
B 22% ARSI 9 0.08% ABEEL TR INE A 7%; i@
SU NSl I kvl 4 o W= Vel [ 2 B LT o B Y
JRBEASN R 0.04% , F& I ILLT4E RN EN 0.04% .,
RREAINER 0.02%. 1ZE AR B IR bR A E YR
PRAF& B R PRIEER , 9F HBAT RAFMPTEILRE )] . Aok
PR RN R A VRAR 1) SR MR RIS AR, PRy 5,
AR KRYMRFE O, Bis), BHAT T R TR soRIT R
w1,
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