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Effect of the heat pump drying technology on the color

and texture of preserved bergamot
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Abstract: The technological parameters of heat pump drying for
sugar preserved Bergamot were evaluated by testing drying rate and
the moisture content, color and texture of the products compared
with the traditional natural drying and hot air-drying technology. Re-
sults: It showed that drying temperature had the greatest influence
on the drying rate of heat pump drying, followed by relative humidity
and tile density respectively. The optimal parameters of the heat
pump drying technology were as follows: drying temperature 49°C,
relative humidity 40% , tile density 0.75 g/cm?. Under these condi-
tions, the time for drying the products to moisture content of

25.41% was only 6 h, and the products exhibited favorable appear-
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ance, color and texture. Comparing to the traditional natural drying
and hot air drying technology. the drying time was reduced by
72.73% and 40.00% respectively. Compared with the traditional dr-
ying technology, heat pump drying was an ideal drying technology
for preserved fruits due to its shorted drying time and resulting prod-
ucts with good quality.

Keywords: bergamot-plum; preserved fruits; heat pump drying; nat-

ural drying; hot air drying
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Figure 1 The effect of drying temperature on the drying

rate of Bergamot-Plum
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Figure 2 The effect of temperature on the moisture

content of Bergamot-Plum
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Table 1 The effects of different temperature on fruit color and texture of Bergamot-Plum
AL/ C MR/ g Hifk/mm NEL WG / g L a’ b AE”
35 26.5240.44°¢ 2.51+0.12% 16.21+1.16" 34.9140.35" 3.51+1.14° 26.8540.37¢ 3.6940.71°
42 27.1540.91° 2.42+0.62% 17.154+0.51* 34,78 +1.14% 3.21+1.41¢ 26.5140.972 2.56+0.93¢
49 27.78+1.14 2.30+0.51° 17.584+0.79% 34.80£0.66° 3.7341.05° 25.1741.25 1.2140.58¢
56 27.924+0.61° 2.11+0.312 16.14+0.63" 34.81£0.36° 4.86+0.51° 20.3140.79* 5.7840.75"
63 29.8540.81 1.89+0.26"° 15.504+0.95¢ 22.5141.564 3.2141.42¢ 15.33+£1.61">  12.16+0.85*
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Figure 4 The effect of relative humidity on the moisture

content of Bergamot-Plum
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Table 2 The effect of relative humidity on the color and texture of Bergamot-Plum
e/ % fipE /g HE/mm WEL W / g L~ a’ b” AE”
10 25.5241.12¢ 2.84+0.16% 14.2140.45¢ 30.1140.13¢ —4,10+0.93*  27.5640.27" 2.64+0.45%
20 26.2340.83P 2.67+0.22° 15.124£0.22" 31.274+0.14> —4.2540.43*  28.88+0.91¢ 2.98+0.28%
30 26.8840.38" 2.51+0.42% 17.88+0.41° 31.88+0.21"  —4.514+0.57*  27.8941.31" 1.4140.22"
40 27.0940.83b 2.044+0.18" 18.22+0.35° 32.50£0.65° —4.3440.46*  27.67£0.38" 1.2840.65"
50 28.7240.572 1.7240.47¢ 18.57+0.56° 31.154+0.53" —3.82+0.41> 26.54+1.32¢ 2.91+0.16%
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Figure 5 The effect of tile density on the drying rate Figure 6 The effect of tile density on the moisture content
of Bergamot-Plum of Bergamot-Plum
x3 PHEEMGBFRRaERREMANZMWE
Table 3 The effect of tile density on the color and texture of Bergamot-Plum
SRR/ (g e em” ) W/ e b/ mm WEL g1/ L~ a” b* AE *
0.55 21.15+0.91¢ 3.87+0.62% 15.6740.79¢  30.72240.33" 6.15+0.76* 28.92+0.84% 2.814+0.56*
0.65 23.2941.21° 2.5140.28" 17.2140.79¢  31.57£0.76" 5.337+0.76* 27.54+0.72¢% 2.3340.54"
0.75 24.5440.52° 2.0740.15° 18.0540.31"  31.89£0.58* —4.21+0.32" 26.334+1.420 1.21£0.16"
0.85 27.09+0.83% 2.0440.18° 18.22+0.35>  32.5040.65¢ —4.,34-+0.46° 27.6740.38" 1.28£0.65"
0.95 27.79+1.24% 2.3340.76° 19.5141.02*  30.06£0.19> —4.56+1.01° 27.88+1.22° 2.474+0.622

T B R T B Fom 28 5 0 3 (P<<0.05),
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Table 4 The effect of three drying methods on the color and texture of Bergamot-Plum
TR0 TN /b KA /g #PE/mm AE B/ g L~ a” b AE”
I T e 227 25.87+0.65* 13.25+1.16° 1.754+0.11* 12.4140.63° 31.58+1.15* 6.33+1.25% 27.31+1.47* 2.744+0.13*
PR T4 10° 25.0140.16 15.3541.03* 1.54=+1.01> 13.7441.41> 30.68+1.55> 6.19£1.15* 27.28£1.37* 2.45+0.29"

F e 6¢ 25.41+£0.52* 14.13+£0.61"> 1.2340.43¢

14.47+1.05% 30.1740.76" 5.7540.60" 25.5240.52> 2.0340.27¢
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