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Abstract

In this study, the quality characteristics of different drying methods of Aronia melanocarpa, which contains large
amounts of bioactive substances, were investigated for the improvement of their practical use. During the drying
period, the weight reduction was the highest with vacuum freeze drying (81.6%). The water content was reduced
to the maximum level when vacuum freeze-drying was used. With regard to the color value measurement results,
there were no significant differences in the L* value. Values of a* and b* were increased in vacuum freeze drying
and cold air drying, but decreased in hot air drying. The hardness was increased dramatically after 36 hours of
hot air drying, while with cold air drying, it increased slowly until 132 hr and increased rapidly after 132 hr.
The dried yield was the highest with cold air drying (24.2%). As for the general component analysis results of
Aronia melanocarpa, the moisture content was the lowest, and the crude protein and crude fat contents were the
highest with vacuum freeze drying. No difference in pH value was shown among the dried Aronia melanocarpa
obtained from the different drying methods, but the sugar content was the highest with vacuum freeze drying.
The mineral content was the highest with cold air drying, and K, Ca, Mg, and Na were the major minerals. The
free sugar content of dried Aronia melanocarpa was found to be 5.92~20.59 g/100 g, and the highest free sugar

content was found with vaccum freeze drying.
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Table 1. Measurement conditions for texture analyzer

Parameter Condition
Shape Cylinder
Length 10.00 mm
Depth 10.00 mm
Test type TPA
Target 30.0%
Trigger load 50g
Pretest speed 2 mm/s
Test speed 0.5 mmys
Return speed 0.5 mmys
Probe TAI10
Fixture TA-RT-KI
Load cell 4,500 g
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Fig 1. Changes of weight in dried Aronia melanocarpa by different

drying process.
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Fig 2. Changes of water content in dried Aronia melanocarpa by
different drying process.
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Fig 3. Changes of hardness in dried Aronia melanocarpa by
different drying process.

Table 2. Changes of color value in dried Aronia melanocarpa by different drying process

time Vacuum freeze dry Hor air dry Cold air dry

(br) L a b L a b L a b

0 3469 £ 061 059 £ 010 -041 £001 3469 £061 059 +010 041 £ 001 3469 £+ 061 059 £ 010 -041 £ 0.01
24 3410 £ 078 048 £ 009 -065+005 3349+ 028 063 £ 002 -042 0.03
36 3413 £ 056 044 £ 009 -065 £ 008 3365 +021 068 £ 007 -040 £ 0.02
48 3436 £ 023 023+006 -055+005 3377 +006 0721013 -039 %002
60 3465 + 021 017 £ 004 052 £004 338 £024 075+ 013 -036 £ 007
7 3524 £ 039 081 018  -0.39 £ 007 3395 £ 026 080+ 004 -035 £ 004
84 3406 £ 037 090 £ 017  -0.34 £0.08
9% 3432 £008 092008 -034 £002
108 3439 £ 028 094 £020 -032 %006
120 3445 £ 015 095006 -031 £ 006
132 3464 £006 096 £ 016  -0.30 £ 0.01
144 3466 £ 020 097 £ 010 030 £ 0.05
156 3482 +£019 103+011 030 £ 0.04
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Table 3. Drying process parameters and yield of dried Aronia melanocarpa

Process Equipment W () Temp. (C) Time (hr) DW? (g) Yield (%)
cold trap -5
Vacuum freeze dry SEDTS-10K 1,000.61 ” 72 194.19 1941
Hot air dry OF-1350S 1,000.13 50 60 209.03 20.40
Cold air dry SIM-4 1,000.25 20 156 242.53 24.20
FW : fresh weight.
’DW : dry weight.

Table 4. General components of Aronia melanocarpa

Component (%) Fresh fr\elgsgugrly Hot-air dry Cold air dry
Moisture 61.76:8.69" 099:0.16  1.19:0.04  3.59+1.18
Crude ash 2213032 310:011  348:021 298020
Crude protein 087:082  872#033 794100 641030
Crude fat 023+006 3431050  246:022  241£0.62

Nitrogen free extract 34.931032 83.76:1.67 84.93:046 84.61+1.34

Table 5. pH and soluble solid content of Aronia melanocarpa
extracts

Sample pH Soluble solid content (°Brix)
Fresh 3.8420.05" 1.07£0.06
Vacuum freeze dry 3.900.02 6.57+0.06
Hot-air dry 3.92+0.01 5.3710.15
Cold air dry 3.92+0.01 4.400.10

"Values are meantSD (n=3).

DWalues are meantSD (n=3).
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g, Na 6.31 mg/100 g =2 & YElgon, YFdzdA=
K 655.02 mg/100 g, Ca 133.52 mg/100 g, Mg 87.30 ma/100
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Table 6. Mineral content of Aronia melanocarpa

(mg/100 g)

Mineral  Fresh  veewmfleere oy g cold air dy
Ca  3048:0597 36042457 154894050 133526154
Cu 010001 0326001  021:0004 0430004
Fe ND? 2286004 104002 085:004
K 16032378 85030:3968  65566:26.11  635.02+1188
Mg 1757:018 118415037  9808£108  8730:132
Mn o 010:0001 0945002 098:002  0.74:002
Mo 00260004  001:0004  007:002  0.04:0.004
N 195:003  8.12:031 6315023 474:007
Zn 1026001 25096046 198001 228005
Tow 21156 1,365.89 9192 88493

"Values are meantSD (n=3).
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Table 7. Free sugar composition of Aronia melanocarpa

Free sugar content Total
Sample 100
Glucose (g/100g) Fructose (g/100g)  (&/100g)
Fresh 1.41:0.19 4.50+0.74 592
Vacuum freeze dry 5.02+0.14" 15.5820.39" 20.59
Hot-air dry 4,6740.13 15.16:0.20 19.84
Cold air dry 4.124041 12.83£1.31 16.95
DValues are meantSD (n=3).
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