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ABSTRACT: The work aims to develop the compound beverage with collagen peptide (1-5 ku) prepared from Takifugu
rubripes skin and jujube as raw materials, and determine the optimum production process. Nitrogen yield and sensory
evaluation were used as indicators to study the effects of three factors, such as deodorization time, deodorization temper-
ature and activated carbon addition, on the deodorization effect of collagen peptide by single factor and orthogonal ex-
periments. The sensory evaluation was used as an indicator to study the effects of addition ratio of collagen peptide and
jujube juice, the amount of sucrose added, and the amount of citric acid on the flavor, clarity, aroma and color of collagen
peptide jujube juice by single factor and orthogonal experiments. The total number of colonies and sensory evaluation
were used as indicators to study the effects of temperature on the sterilization effect of collagen peptide jujube juice

composite beverage. When the addition amount of activated carbon was 2.00 mg/mL, the deodorization temperature was
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40 °C, the deodorization time was 20 min, the addition ratio of collagen peptide and jujube juice was 2 : 1, the amount of
sucrose added was 2.50%, the amount of citric acid was 0.15%, and the sterilization lasted for 10 minutes at the pressure
of 0.02 MPa and the temperature of 105 °C, the sensory score was the highest and the developed beverage was sweet, sour
and smooth, and had a strong red jujube aroma and unique collagen aroma. Appropriate activated carbon addition, deo-
dorization temperature, deodorization time, sucrose and citric acid addition, addition ratio of collagen peptide and jujube
juice and sterilization conditions can maximize the unique flavor of the beverage.

KEY WORDS: collagen peptide; dislocation; compound beverage
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Tab.3 Sensory evaluation standards of activated

1~5 ku carbon deodorization
3
10 mL 0
1 4 mL 2
2.00 mg/mL 45°C 8 mL 4
12 mL 6
16 mL 8
) 20 mL 10
2.00 mg/mL 20 min
5 N GB/5009.5—2010
N
3 N = N / N x100%
45 °C 20 min 6 = x70%+N %
30%
! 1.3.4
2
1
Tab.1 Single factor design of activated carbon 3
deodorization !
2.00%
/ 0.15%
(mg-mL™1) /min /°C
1 0.5 10 35 2
2 1.0 20 40 51
3 1.5 30 45
0.15%
4 2.0 40 50
5 2.5 50 55 3
6 3.0 60 60
201
5 2.00%
Tab.2 Orthogonal design level of activated carbon deo-
dorization 4 5
/ 4
4 . o Tab.4 Single factor design of collagen peptide jujube juice
(mg-mL™") /min /°C compound beverage
-1 1.5 10 40
0 2.0 20 45
1 2.5 30 50 /% /%
1 1:3 0.5 0.05
4 2 1:2 1.0 0.10
10 3 101 1.5 0.15
. 358 4 211 2.0 0.20
3 min
5 301 2.5 0.25
6 401 3.0 0.30
40 mg/mL
7 — 3.5 0.35
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Tab.5 Orthogonal design of collagen peptides jujube Tab.7 Sterilization design of collagen peptide jujube
juice composite beverage juice compound beverage
/°C /min
80 20
[% [% 90 20
-1 1:1 1.5 0.1 5
0 201 2.5 0.15 100 15
1 301 3.0 0.2 20
5
10
20 105 0.02 MPa
15
6
20
6 5
Tab.6 Sensory evaluation standard of collagen peptide 10
jujube juice composite drink 110 0.04 MPa 15
20
4~5
3~4
2~3 2
<2
2.1
4~5
2.1.1
3~4 1
2~3 20 min
<2 20 min
4~5 20 min
3~4 1.0
2~3 0.9 | '/H/}\’\i
< os | /W
45 0.7t
3~4 @ 0.6 -
2~3 0.5 F
< 041 — N
—— A4
el —a— S84
02 L 1 1 L 1 1
1.35 0 10 20 30 40 50 60 70
JBENE S} ] /min
1
Fig.1 Effect of deodorization time on the deodorization of
collagen peptide
GB/4789.2—201623 6
7
2.1.2
1.4 )
Origin 8.6 SPASS
P>0.05 0.01<P<0.05

P<0.01 45 °C
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Fig.2 Effect of different temperature on activated carbon de-
odorization
2.1.3
3
2.00 mg/mL P>0.05)
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0.8 -
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Fig.3 Effect of the amount of activated carbon
on deodorization
21.4
8—9
A B
C B>A>C K
A2B2C2
20 min 45 °C 2.00
mg/mL

P<0.05

8

Tab.8 Orthogonal results analysis of collagen

peptide deodorization

A B C
1 2 1 2 3 0.7953
2 1 1 1 1 0.7019
3 1 3 3 3 0.6810
4 2 3 1 2 0.6024
5 1 2 2 2 0.8157
6 2 2 3 1 0.7562
7 3 2 1 3 0.6513
8 3 1 3 2 0.7016
9 3 3 2 1 0.7316
ki 0.7328 0.7329  0.6780  0.7299
k2 0.7170  0.7411  0.7809  0.7066
ks 0.6948 0.6717 0.7129  0.7092
R 0.038  0.0694 0.1029 0.0233

Tab.9 Variance analysis of orthogonal experiment

df MS F
0.001 2 0.008 3.366
0.007 2 4.462 27.449 *
0.040 2 0.000 149.618 *
0.000 2 0.004
4.510 9 0.02
2.2
2.2.1
10
2:1
2.2.2
11 2.50%
P<0.05)
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Tab.10 Effect of addition ratio of collagen peptide solution
and jujube juice on sensory score of compound beverage
13—14
A
B C
1:3 383 3.3 3.80 4.5 14.9 A2B2C2
i V)
1:2 3.83 33 3.70 4.5 14.8 2:1 2.50%
. 0.15% 3

1:1 3.90 3.83 4.07 4.5 16.23

B>A>C 3
201 4.03 3.93 3.97 4.57 16.4 P<0.05)
301 3.96 33 3.83 4.43 15.13
401 3.6 2.86 3.3 4.53 13.57 13

Tab.13 Orthogonal optimization results of technology of
collagen peptide jujube juice compound beverage
11

Tab.11 Effect of sucrose amount on sensory
score of beverage

1%

0.50 3.07 3.50 4.05 4.4 14.97
1.00 3.27 3.70 4.05 4.3 15.27
1.50 3.67 3.86 4.05 43 15.88
2.00 4.07 4.03 4 4.4 16.6
2.50 4.20 4.10 3.65 4.5 17.1
3.00 3.83 3.83 3.65 4.5 16.37
3.50 3.63 3.73 3.8 4.4 15.97
2.2.3
12 0.15%
SPASS17.0
P<0.05)
12

Tab.12 Effect of citric acid addition on sensory score
of beverage

1%

0.05 3.70 3.8 4.05 4.03 15.68
0.10 4.13 3.9 4.05 4.27 16.12
0.15 4.13 4.13 4.05 4.4 16.72
0.20 3.77 3.87 4 4.17 15.9
0.25 3.23 3.33 3.65 4.13 14.45
0.30 2.67 3.37 3.65 4.23 14.62

0.35 2.50 3.23 3.8 4.07 14.33

A B C

1 2 2 1 2 16.97
2 1 2 3 3 16.50
3 3 2 2 1 16.57
4 1 3 2 2 16.95
5 2 3 3 1 16.47
6 1 1 1 1 15.73
7 3 3 1 3 15.83
8 2 1 2 3 16.10
9 3 1 3 2 14.50
ki 16.39 15.44 16.18 16.25

ka 16.51 16.68 16.54 16.14

ks 15.63 16.41 15.82 16.14

R 0.293 0.413 0.24 0.11

14

Tab.14 Orthogonal experiment variance analysis of
collagen peptide jujube juice compound beverage process

df MS F

A 1.365 2 0.682 53.068 0.018
B 2.536 2 1.268  98.609 0.010
C 0.773 2 0.386  30.050 0.032

0.026 2 0.013

2360.831 9

225
15 105 °C 10 min
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Tab.15 Sterilization effect and sensory evaluation
under different conditions

/°C /MPa /min
80 20 16.31
90 20 15.84
5 2 15.64
100 15 1 16.27
20 2 16.53
5 — 16.73
10 — 16.96
105 0.02
15 — 15.56
20 — 15.73
5 — 14.87
10 — 15
110 0.04
15 — 15.76
20 — 13.87
2.2.6
16
16
Tab.16 Determination indicators
15.58+0.09 g/L
0
0
0
3
2.00 mg/mL 45 °C
20 min
201
2.50% 0.15% 0.02
MPa 105 °C 10 min
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