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Abstract: A soft candy was developed using eight times concentrated blueberry juice with freeze—dried blueberry
powder as main raw materials. The technological parameters were optimized by orthogonal tests, and the main fac-
tors of anthocyanin loss in raw materials during processing were determined. The optimal formula suggested the
volume ratio between concentrated blueberry juice and freeze—dried blueberry powder was 8:1, the mass ratio of
carrageenan to agar was 5:4 with additions of 30% granulated sugar, 3% glucose, and 0.15% citric acid. Using the
optimal formular and a sugar—boiling temperature of 80 °C, the products achieved sensory scores of 90 points with
a total anthocyanins fudge retention rate of 82.05%. The soft candy processed by the optimal technology has high an-

thocyanin content, good taste with even color showing orange—red, and is sweet but not greasy with obvious fruit fla-
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vor. It was also found that geranium and petunia in concentrated blueberry juice and blueberry powder were very sen-

sitive to processing environment at high temperature, which indicated the processing temperature was the most impor-

tant factor affecting the anthocyanin loss rate of both ingredients.

Key words: blueberry; soft candy; process ; technology optimization; anthocyanins
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Table 3 Orthogonal experimental analysis results of fudge formula

A B c / 1%
1 1 1 1 60 79.09
2 1 2 2 73 80.72
3 1 3 3 80 83.35
4 2 1 2 88 74.56
5 2 2 3 90 82.05
6 2 3 1 89 73.59
7 3 1 3 82 65.83
8 3 2 1 90 56.10
9 3 3 2 63 63.14
ky  71.00  76.67  79.67
ky 89.00 84.33  74.67
ks 7830  77.33 84.00
R 18.00 7.66 9.33
k' 81.05 7316  69.59
ky, 7673 7296  76.63
ks 61.69 7336  77.08
R 19.36 0.40 7.49
2.3
LC-MS/MS
4 °
984.441 mg/kg N
N N N 6
338.857 mg/kg
20.660 mg/kg. 10
-3,5-0- 225990 mg/kg
-3,5-0- 117.452 mg/kg
-3-0- 48.956 mg/kg . -3-0-
43.642 mg/kg . -3-0-
37.385 mg/kg -3-0- 34.159 mg/kg
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N 20 R
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2 3 6.5:1
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120 C 75.04%
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77.56%  55.29% 17.88%~30.17% 26
o 10 19.29%~
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° 3
2 4840% 20.18%
0.10% o
10 14.00%~28.21%
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4
Table 4  Effect of different processing technologies on anthocyanins of soft sugar mg/kg
1 2 3
48.956+0.015  40.212+0.013  39.512+0.011  39.767+0.011  37.148+0.013
-3-0- 0.792+0.011  0.681+0.024  0.426+0.013  0.541x0.010  0.601=0.018
-3-0- 0.490+0.009  0.422+0.011  0.223%0.026  0.343x0.010  0.37220.017
2.592+0.013  2229+0.012  1.535:0.014  1.877+0.006  1.967+0.013
14.240+0.021  12.247+0.016  9.802+0.011  9.968+0.013  10.805+0.011
14.580+0.022  11.32120.015  10.05620.012  12.116+0.007  11.063+0.010
0.755+0.011  0.649£0.019  0.583+0.028  0.584+0.016  0.573+0.008
2.701£0.026  2.1010.015  1.887+0.011  1.890+0.010  2.049+0.012
-3-(6- )-5- 0.126+0.022  0.098+0.011  0.067+0.012  0.089£0.019  0.096+0.027
-3-0- -5- 0.030£0.013  0.007£0.010  0.006+0.011  0.022+0.010  0.022+0.011
-5- 0.170£0.025  0.102£0.028  0.092+0.006  0.119:0.017  0.129+0.013
-3,53-0- 0.106£0.017  0.064£0.017  0.057#0.008  0.091£0.010  0.080+0.016
23.635£0.021  20.326+0.011  18.259+0.017  16.545+0.011  17.934+0.028
~3-0-5-0-(6-0- ) 1.805+0.019  1.553+0.010  1.069+0.011 1.643+0.010  1.370+0.015
-5- 0.015+0.014 — — —
37.385+0.017  30.452+0.012  22.812+0.010  26.169+0.016  28.861+0.011

21.653+0.011

18.621+0.021

15.621+0.016

15.157+0.018

17.582+0.020
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4
Continue table 4  Effect of different processing technologies on anthocyanins of soft sugar mg/kg
1 2 3
—3-0- 5392+0.013  4.637+£0.011  3.192+0.027  3.774£0.024  4.378+0.017
-3,5-0- 31.635+0.015  24.523z0.014  20.612+0.013  26.317+0.017  24.397+0.011
-3-0- 1.316£0.012  1.132£0.012  0.779+£0.011  0.921+0.011 1.069+0.012
-3-0- 6.299+0.027  5.417+0.011  3.729+0.016  4.894+0.010  5.115+0.015
-3,5-0- 117.452+0.016 101.009+0.015  80.201+0.025 106.77620.026  96.452+0.017
~3—(6-p- )- 4.726+0.017  4.064£0.025  2.798+0.011  3.308+0.016  3.838+0.010
-3-0- 1.540+0.014  1.3240.013  1.176+0.016 — —
—3-0- 22.658+0.011  19.485+0.014  17.923+0.011  19.529+0.015  15.140+0.012
-3-0- 7.001£0.012  6.021+0.015  4.144+0.014  6.301+0.021  4.678+0.010
~3-0-5-0-(6-0- ) 5.847x0.016  5.028+0.013  4.721x0.014  5.262+0.010  3.907+0.011
—-3-0- 0.999+0.021  0.859+0.014  0.678+0.014  0.861x0.015 —
-3 )57 050060023 043250016 0340£0.011 043250018 —
-3-0- —-5- 0.421+0.012  0.362+0.015  0.321+0.010  0.379+0.021 —
—3-0- 2364£0.017  2.033£0.015  1.826+0.016  2.037x0.009  1.579+0.011
-3-0- 3.629+0.011 1.042+0.010  0.717x0.018  3.266+0.011  0.810+0.010
-3,5-0- 4.074£0.016  1.422+0.011  0.979+0.016  3.666+0.017  1.105+0.028
-3-0- 0.102+0.021 — — — —
—3-0- 0.096+0.012 — — — —
—3—(6- )=5- 0.033+0.016 — — — —
-3-0- 11.163+£0.018  7.652+0.022  2.512+0.018  7.814+0.021  3.241+0.019
-3-0- 0.320+0.011 — — — —
-3,5,3-0- 0.023+0.010 — — — —
-3-0- 0.285+0.012 — — — —
-3-0- 0.293+0.013 — — — —
—3-0- T 0.009£0.016 — — — —
-3-0- 0.633+0.026  0.544+0.013  0.429+0.026 — —
-3-0- 0.471£0.013  0.405+0.010  0.364+0.011 — —
-3-0- 3.554x0.011  3.056+0.011  2.409+0.020  2.487+0.016  2.988+0.013
—3-0-(6"- )-5- 8.835+0.010  7.598+0.023  5.271x0.026  6.185+0.012  6.698+0.016
-3-0- 8.501+0.012  7.311x0.021  5.763x0.017  5.951x0.015  7.0260.014
-3-0- 0.853x0.015  0.734+0.016  0.579+0.015 — —
-3-0- 21.892+0.013  18.827+0.014  11.076+0.018  15.324+0.016  15.287+0.013
~3-0-5-0-(6-0- - 24.92420.018  21.43420.017  8.966x0.013  17.446x0.018  17.405+0.019
-3-0- 0.046+0.024 — — — —
—3-0- 43.642+£0.020  37.532+0.011  30.518+0.015  30.550+£0.021  28.170+0.022
-3,5-0- 225.990+0.015 178.660+0.017 132.241+0.016 160.930£0.016 177.225+0.010
-3-0- 0.149+0.018  0.128+0.010  0.121+0.012  0.104+0.010  0.096+0.014
-3-0- 34.159+0.016  24.521+0.015 10.231£0.025 15.785+0.011  24.666+0.016
-3-0- 5.743+0.016  4.939+0.023  2.842+0.019  3.520+0.016  5.295+0.018
-3-0- 0.929+0.023 — — — —
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4
Continue table 4  Effect of different processing technologies on anthocyanins of soft sugar mg/kg
1 2 3
-3-0- 0.038+0.012 — — — —
-3,5-0- 32.958+0.021  28.344+0.013  21.832+0.016  19.218+0.019 8.112+0.015
-3-0- 4.316+0.013 3.712+0.015 2.555+0.020 3.021x0.017 1.880+0.016
~3-0-5-0-6-0- ) 6.046:0.012  5.199:0.014  4.712+0.012  4.232+0.013  3.056+0.012
-3-0- 9.583+0.015 8.241+0.016 — 6.708+0.012 6.185+0.015
-3-0- 0.131+0.012 — — — —
Bl 1.823+0.024 1.321+0.023 1.041+0.016 1.276+0.013 —
B2 1.847+0.016 1.021+£0.012 0.805+0.017 1.293+0.021 0.641+0.016
Al 1.267+£0.015 1.089+0.016 0.859+0.020 0.887+0.012 —
A2 1.532+0.013 0.876+0.020 0.691+0.024 1.073+0.023 —
B3 2.708+0.014 2.131£0.016 1.624+0.012 1.896+0.021 1.338+0.016
1.198+0.016 1.030+0.015 0.812+0.019 0.839+0.013 0.647+0.023
56.101+0.012  48.247+0.018  36.252+0.016  41.633x0.010  35.232+0.021
-3-0- 32.038+0.012  27.552+0.013  22.228+0.014  27.774+0.019  20.120+0.013
0.168+0.016 0.144+0.016 0.099+0.014 — 0.105+0.016
53.880+0.015  46.337+0.012  40.213+0.016  47.479+0.017  33.837+0.013
-7-0- 0.140+0.018 0.120+0.016 0.107+0.023 0.098+0.021 —
0.022+0.012 0.019+0.018 0.017+0.012 — —
0.114+0.016 0.098+0.014 0.012+0.013 — —
984.441 808.701 613.325 738.169 692.372
3% 0.15% 80 C,
. ~pH o
[2410 [25]
) [20] 6]
o [21] 127]
pH pH
pH
22] _Enaru
23]
@
8:1
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