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Abstract: In order to develop black chokeberry juice beverage with healthy function and investigate its antioxidant activity,
with the black chokeberry fruit as the main raw material, sucrose, citric acid and - cyclodextrin were added, and sensory
scores as the index. By single factor experiments and orthogonal experiment, the optimum formula of black chokeberry fruit
juice beverage was determined as follows: The dosage of chokeberry extract juice was 60%, the dosage of 60% sucrose
syrup was 10%, the dosage of 2% citric acid solution was 2.0%, and the dosage of 1% f-cyclodextrin was 3.0%. The
sensory scores of the beverage prepared by this formula could reach 94.5 scores. The beverage prepared by the formula was
rich in 16 kinds of amino acids, with a total amount of 374.79 pg/mL, it had the characteristic aroma of black chokeberry
fruit, with bright and uniform color, harmonious and refreshing taste, and uniform texture. The results of antioxidant
activity in vitro showed that the prepared black chokeberry beverage had good antioxidant capacity on DPPH radical
scavenging rate, hydroxyl radical scavenging rate, ABTS" radical scavenging capacity and total reducing capacity, which
reached 36.42%, 32.58%, 0.54 mmol/L and 0.289, respectively. The results of this experiment would provide a theoretical

basis for the development of black chokeberry functional beverage.
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Factors and levels table of the orthogonal experiment

KV ATRRIZARIT (%) BREEFEREI (%) CHHARER(%) D S-3RMIHG (%)
1 50 8 15 2.0

2 55 10 2.0 3.0

3 60 12 2.5 4.0

Table 1
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Table 2 Sensory evaluation standard of black chokeberry beverage(scores)
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Fig.1 Effect of black chokeberry extract content on sensory

score of the beverage
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Fig.2 Effect of sugar syrup content on sensory score of black
chokeberry beverage
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Fig.3 Effect of citric acid content on sensory score of black

chokeberry beverage
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Fig.4 Effect of f-cyclodextrin content on sensory score of
black chokeberry beverage
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SRR R AN AEAIZBE T R 60%, 60% FEEBENEIZ
IS INEE S 10%, 2% FPAE BRI W M s N & 2.0%,
1% S-FRMIRE BOA NG 3.0%. F22 BBl 7 4 7
3 UREGUEPESZES, FIryH P Y S SR R A A EAR R T H Rk
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3 IEsCIAER

Table 3 Results of the orthogonal experiment

e DA
e A B C D & i;l)ﬁ

1 1 1 1 1 81.2
2 1 2 2 2 88.6
3 1 3 3 3 83.2
4 2 1 2 3 85.4
5 2 2 3 1 87.5
6 2 3 1 2 84.6
7 3 1 3 2 90.7
8 3 2 1 3 9223
9 3 3 2 1 91.8
k, 84.33 85.77 86.03 86.83

K, 85.83 89.47 88.60 87.97

ks 91.60 86.53 87.13 86.97

R 7.27 3.70 2.57 1.14

2.6 FRERENEWMFRTIREIHGREITN

2.6.1 JEIEIR  RAMRTAERCR T UCRHHEIR LE
P v, A XU BN, 118 38 BAT BRI AR
JRAIAEACR S0 i, AR A (e 52
F—, B ARSI YU ) —2

#4 BT TR

Table 4 Variance analysis for the orthogonal test

LRI PR HBE B FlH PlEH WEM
A 88.309 2 44.154 38358  0.025 *
B 22.882 2 11441 9939  0.091
C 9.949 2 4974 4321  0.188
1RZE 2.302 2 1.151
B2ER 123442 8

T * RN E S B (P<0.05) .

2.6.2 FEMAbIEER SR ARAIIEMCR I UOR R
PV ESN 60%, AL o, 258.34 mg/100 g;
AIEMEETEY) = 13%, pH o~ 3.8~4.2, UiBAREHNE
FERATEE, BIRMEES, YR pH AR T 4.5 15F]
TR E A, B AR A B R AR .

2.6.3 IR T A BRI AR ok 2
IR ALTEMUNFE 5 B, BHER 5 Al A, ik
ARG 16 FhEFERR, MR iA %] 374.79 pg/mL, H
1, SRR | K 2R AR 2 R 1 B A B AT 3 6L, S
K 63.42. 49.66 Fil 46.28 pg/mL; Wi 5Lk & &
Sk 179.81 pg/mL, %75 28 F R /B 4 2L R (essential
amino acid/total amino acids, EAA/TAA) N 47.98%,
ST EA R R (EAA/TAA =~ 40%), Hois T8
EEEh 450 T o8 SRR AR AN ek T 75 2 B8R 2 o o R
KR EIERR Y 39.57%, X Al GE-5 JFk A B AY 22 78l
T ARSI 2 A7 i o T e 3 1% /AR U TR AL

iz (essential amino acid/nonessential amino acid,

25 REBAERET ORI Z SRR AN
Table 5 Amino acid composition of black chokeberry beverage

=2 IR i (pg/mL)
1 wER 20.53
2 25 37.74
3 = 1.19
4 AR 16.64
5 IR 15.02
6 [N 14.83
7 He R 49.66
8 [HiE=Vi7s 8.14
9 fig iR 33.15
10 HER 4.13
11 SR TE =iV 2.04
12 LR 13.10
13 SseaEm 38.99
14 AR 63.42
15 RNER 9.93
16 e 46.28
SRR S 374.79
EAA/TAA(%) 47.98
EAA/NEAA(%) 92.22
2 S SR 5 SRR S HE (%) 60.35
SRS 5 SR S HE (%) 84.16
S SRR S A R A U AE (%) 28.43

TE: * s BIER # 2 R
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EAA/NEAA) A 92.22%, it i T 85 1 5t B AB 55 5
(EAA/NEAA = 60%), HLiE TV AW ARE I 1A
EAA/NEAA F8HRPC7, 33 I SR AR TR
BUE AR 8 TR IR, B ER S . ok, IR
AR AEARCR O A 5 8 P2 FH & FERR, &
FLPR BN 60.35%, HAT—EmZi M E. Hh, &
HERSEI 3 PP FHEILIR, Ban, S22 R AE /b Ik
2 S MUBE AL IR-1 (GLP-1) FRARAH LA IBECS, ks
SR TT LIRS VRS NS I E I T O pE R, SR L
A G2 T30, i G A A BRI PE UL R, X RS
W IAGES B ZE G EREEL VRN, TRl 2SR o s
TP R AR, Ho AR, A SRR S
84.16%, AR S BREIEFRAH B YA, #aa% T izt
YCBHMREA I AR SRS 2RI A DRI I Smiiles 2
Jifa . REEARCAH [ AE Dy, SEIR AR AR Tk} vp
P S7 B S TR 5 (TR A Y 28.43%. R ILEAT L,
IZAIT IR G IR A IS E &, T H S, H
A B B MEE, HOT A i) R
2.6.4 ThAEYFEbREERR BRI ARANIEMCEL TR
BRI7E S EL<100 CFU/mL, KIGHFF B AR H, BOR AR
o 2T ALY FIBRFERR, £5G GB 7101-2015CE
L4 [ AR UE OB Th A % S 8<10* CFU/mL 1
ISR,
2.7 ERBRIERGCRRIRIE L

LI 4 mg/mL W42 C B RAE T RR, 435307
PO AEMCER Tk 54 ) DPPH [ 3E7E R AE
J1. A ISR EE ST . ABTS [ I FEIEEREE 11 K
BB ERE S S TINE o 2R 6 A LAE H, AR T
TS ) S IR BR A EARCR ORI BT AR RE ) BLAR AR
K422 C, L A —2 bt E sk, Hxt DPPH
H LTSRN 36.42%, 2 H FAIEIEBRERA 32.58%,
X ABTS H HFEEITEEREE SIS 0.54 mmol/L, Sk 5
AEJIM 0.289, TZLE REMEAIL T oK - 55 W5 v 2
SR B A6 ARk 5 A S T 9 DPPH [ H L7 BRAE
(52.25%) . 2 A HFEIEBREE T (49.69%) FlLE L i fHE
73(0.372), 3X AT B2 i T RA SRR AEARK e S 7 v s
CIA 593 0 e e S = B P |2 8 = M e ) 0 = R D o 1= AN IO G E 2
15, ARSI ST H e 2ead PR k), A T ORI |
HAAH @S EAZ R . 25 b, RIHAR I 7 8 T i
SRR AR T A A S e, i HA — e f
ML AE AR RE 77, 36 B4R e B AR AR FH i T RE e

6 HARMRIERCR ORI L RE
Table 6 Antioxidant capacity of black chokeberry beverage

DPPH H H 35 B % (%) 95.80-+0.74 36.42+0.39

¥ B R EEBRAR 1 (%) 73.2140.42 32.58+0.57
ABTS H 1341568 71 (mmol/L) 0.96+0.18 0.54+0.05

RIRJERE S (LIODIHZR) 1.792+0.036 0.289+0.023

FE S BRI ARG R I B B SR A A - 9] -
okt
3 %

ARSI DA SR SRR AR 52 2 S22 50RL, il &
T HAEFH RS RE R SRR AERCR I OB, I
& H B AERC 7 SRR IR AN AEGIR 327 328 60%,
60% FEEHH B I US I 10%, 2% 4 A7 45 2 1 i i
2.0%, 1% B-FRWIAG AN 3.0%. ZEHAF FJEED
BRI Ok 5 16 PSR, BB ATk 3] 374.79
ng/mL, HATHARHY SRR AEMAFIE <, ity
—H5E, BAR XK PR P O, Bri ), BeE PRl
ik 94.5 45 o PUAEALTE MRS R WoR I AORE hXT
DPPH H HAEUS R 52 H iR ER % . ABTS H il
HIHERAE S LS SRS RE S 173051 36.42% . 32.58% .
0.54 mmol/L F11 0.289. Wi it FEARMRIVIFEMCR 1K
BHRAA RS P T EALTRTE, BA T AT mr SR
KT o
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