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Abstract: To prepare Aronia melanocarpa and Rubusidaeus L. compound beverage and to study the quality change law of
25 °C storage for 28 days. The best process and formula were determined by orthogonal test with sensory evaluation as
index. The electronic nose, laser particle size distributor, refractometer and rheometer were used to analyze the quality
change during storage and determine the fluid type of compound beverage. Results showed that, the optimum formulation
of juice was: Aronia melanocarpa juice 55.0%, Rubusidaeus L. juice 20.0%, sucrose 9.0%, citric acid 0.2% and drinking
water 15.8%, with this formula, the sensory score of the product was 79.30. During storage, the soluble solid content
increased from 16.10% to 16.57% with a slight change. The precipitation rate increased from 1.86% to 2.79%, the
anthocyanin content decreased from 357.30 mg/L to 316.77 mg/L, and the antioxidant capacity also showed a downward
trend with little chromatic aberration change. The obvious change of particle size distribution within 7 d, but little change of
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particle size from 7 d to 28 d. The electronic nose could identify the odor changes of characteristic substances of Aronia

melanocarpa and Rubusidaeus L.. The rheometer analysis showed that, it accorded with the characteristics of pseudoplastic

fluid. Therefore, the Aronia melanocarpa and Rubusidaeus L. compound beverage had unique flavor, outstanding fruit

flavor, bright color, moderate sour and sweet taste, accompanying little change within 28 days of storage and stable quality.

Key words: Aronia melanocarpa; Rubusidaeus L.; sensory evaluation; storage quality; rheological type
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Table 2 Sensory evaluation standard of raspberry compound beverage of aronia melanocarpa
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Fig.4 Effect of supplemental amount of citric acid
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Table 3 Results of orthogonal test of raspberry compound
beverage of aronia melanocarpa

CEYSE
WG AR BLLWEAT CbRE L B
AR (%) (%) (%) "
1 1 1 1 1 73.40
2 1 2 2 2 75.30
3 1 3 3 3 77.60
4 2 1 2 3 75.30
5 2 2 3 1 76.90
6 2 3 1 2 75.80
7 3 1 3 2 77.30
8 3 2 1 3 76.80
9 3 3 2 1 79.10
k; 75.43 75.33 75.33 76.47
k, 76.00 76.33 76.57 76.13
ks 77.73 77.50 77.27 76.57
R 2.30 2.17 1.93 0.33
EEXHECE ST SR (P<0.05), FEHHES I
JBYE BT RZ AR 25 (P<0.01) o

T IESTIRERI T 20

Table 4 Analysis of variance of orthogonal experiment results

Ty 22K R B2 A ¥y FIH
A 8.6156 2 43078 27.8921"
B 7.0556 2 3.5278 22.8417
C 5.7489 2 2.8744 18.6115™
D(i%2:) 0.3089 2 0.1544
B 22 8

H: *FR WE A (P<0.05) 5 ** R i A G (P<0.01) .
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Table 5 Indexes of compound beverage during storage
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0 16.10° 1.86° 357.30°
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28 16.57° 2.79° 316.77°
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2.3.2 AR EHATIRERAS L A UORE

WDTHE X —FR bR AT AR B 7= S Rs e PR TRl A, 2 W das

FE IR S R AL B E S R S TR

H, SR AR AEAK LT AR A5 52 5 UORHITTE R S 1 0 i

B 0~7 d WIHAPY, B BEAE, HH 1.86% 4 &
2.61%; 7~21 d, I HFAAXTFRRE, 28 d BIUTHERIR
B RAE 2.79% . X — BB 2 B Aa 3 R R S B

ML FEASIE 5] SEBEH - R AR AT B 1 8 11

FHOORE, J5 Wit Thase . ok, 51 A0k

iR B A PSSl e Y W S B SO e S S I TS P AL

P J5 AR HL A A 5 R ORI B G 22 11 E R

PR3, ARSI BOTTE g e, RIS S n] T R 2 Aokt

B R SR PACS 7 i i T

233 EEUEHEEIAMAT RS (EFRE

FATH HEEY TSR, B PUER RS

BRAAIN R SEEEDI5L, 1T SR R A A EARCRNZ T A AR R

FEIETH R IR, B2 G0 s g b

W RGBS A2, 3R 5 ATA, 28 d I
WP AETT 2 &1 35 (P<0.05)FFAIK, i 357.30 mg/L
B 25 316.77 mg/L, 15 AL T 2 & FREMREATE
JE . pH FDGHRAE K 2R, ARS8 vh &2 A OB E 2 TR
J, YR AR TAETT 32 S e s/ N HLTARE 51
Bz, Wiy SER B SO AT A IR 14 DA 22, A5 it i

R TE (pH4.5), WA Fib A AEs B, Hib
XAy S P AETT 2R ARSI E R I R 2ok | TORE,
BRI R A TR) 2B, 7= S K B R R AR S e A e v, O
T BT HZE 53R 5 nTLIE Y, SR
A YOBHH LR PO, A= A A B m AR TE R

.

2.3.4 EEUENCEINPTELRE 1 A8k IR S
BTN, 82 -GBS NPT Ak E 7145k DPPH Al
2 R R S TGS . DPPH WEERZEH 0d
Y 96.99% R IEE 80.85%, ¥2%E [ i JEu Rk 0 d
B 92.62% F[%F) 71.91%, H DPPH 75 [ 3R
W (e] B 42 i TR A R E R R . PUEILAE 1R S

%) S5 R S5 3 TR ) — e 7GR R O A 2%, S 3k
*iF [ FH L RRAE S )N, ] BE R Ak S sl
RN, FE b & A BN, HAR, 7 il R J2

—— DPPHIEBR® (%) |
—— B E IR (%)

O
[=)

3 oz 8
e B (%)

1
~
[\

6 7 1'4 2'1 2.8
ISR IR (d)
IR 8¢ 2025 =R AT WA R

Fig.5 Changes in antioxidant capacity during storage
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Table 6 Variation of chromatic aberration during storage of
compound beverage

e ) (d) L a b AE
0K &) 17.26£0.01°  6.21£0.01°  1.10£0.04° 0.00

7 17.2340.01°  6.62+0.03¢  1.19+0.01¢  0.42+0.01¢

14 16.89+0.01¢  6.73+0.10°  1.45+0.02°  0.73+0.01°

21 17.05£0.01°  7.04£0.02°  1.59£0.01°  0.99+0.01°

28 16.82+0.02°  7.45+0.03°  1.64+0.04°  1.410.03"
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Fig.6 Grain size changes during storage
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Fig.7 Electronic nose radar map during storage
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Table 7 Fluid characteristic parameters at different storage

times
IREECC) K(Pa's) n R
25 0.0017 0.85 0.9800
35 0.0008 0.91 0.9987
45 0.0003 0.96 0.9980
55 0.0012 0.96 0.9970
65 0.0005 0.89 0.9923
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FI A ST R AR G AR i 35 (P<0.01), DLTER 546
ZE & . DPPH [ HEETEBRZFFNFE H b 5L bR R0
EHMAAAE, BAEE . MeETESES DPPH H
P JEE R R AN [ IRV PR 2 A SR A E A DG R
HARSMEM 235 (P<0.01), AHSC R B GEF] 0.98 DL L,
X UL T 20X — P R XA L R TR B B 5T
HBRVEFI™, DPPH H i 3EIE BRI F S R m
PRI 2 22 TR AH SC AR i 35 (P<0.01) .
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Table 8 Correlation analysis of each index under different
storage time
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