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Abstract: To study changes in strawberry quality after drying by hot air drying (HAD) or hot air-pulsed sudden decompression flash
drying (HA-PSDFD), the effects of drying temperature, vacuum drying temperature, and pre-drying water content on drying characteristics,
color, and physical and chemical qualities of dry strawberry products were studied. Uniform design tests and drying technologies were analyzed
and evaluated using analytic hierarchy processes. The results showed that the optimum HA-PSDFD drying conditions were a pre-drying water
content of 60%, flashing temperature of 90 °C, dead time of 15 min, pressure difference of 0.10 MPa, vacuum drying temperature of 70 °C (60
min) -60 °C (40 min), and a total drying time of 255 min. Drying temperature had a more significant impact on strawberry drying rate during
HAD. The optimum HAD drying process was a drying temperature of 70 °C for 360 min. Comparing these two optimal process conditions, the
quality of strawberry products dried by HA-PSDFD was superior to the quality of products dried by HAD, resulting in a lower hardness value
(2323.65 N) and a higher Vc content (339.38x107 mg/g DW). In addition, pelargonidin-3-glucoside and cyanidin-3-glucoside contents after
HA-PSDFD were 2.5 and 2.2 higher than those by HAD, respectively. Moreover, drying time was reduced and the color of the product was
superior, upon HA-PSDFD treatment, with a hue value of 24.66.
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Table 1 Design and parameters of hot air-pulsed sudden decompression flash drying experiments

IE&MN K% AR FFRAKE Y%  FFBREE/mn AT TFREE/CCE TR /min
%1 HA-PSDFD 1 50 200 70 °C(80 min)
%2 HA-PSDFD 2 50 200 60 °C(120 min)
%3 HA-PSDFD 3 70 140 70 °C(135 min)
%4 HA-PSDFD 4 60 155 70 °C(60 min)+60 °C(40 min)
%5 HA-PSDFD 5 60 155 70 °C(30 min)+60 °C(90 min)

1.3.3  ZEALF5AREG M 2
(1) PERME: K HunterLab-D25LT #ih,
EA, MERES) La/b 8, L NWEEHE, o N8R

GHE, b NS, AEFntzE, R L o Fb
FORERETIRF A OEE, Lo ag M by N RAFRE
(IR, B DREM, B 098 360°F R AL,
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Fig.1 Effect of drying temperature on strawberry color
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Table 2 Effect of hot air drying conditions on strawberry physical and chemical qualities

TR B/ °C T JRAT 4] /min BRE Ve/(x10”mg/g DW)
60 420 23971.82+417.95"  3.55+0.06™ 164.50+£5.18°
70 360 3259.274306.21° 3.72+0.03° 161.81:4.01°
80 285 1624.71£105.86° 3.60+0.02° 119.79+£5.34°
90 255 1428.69+53.15° 3.50:£0.03° 100.01+7.39°
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Fig.3 Effect of different pulsed sudden decompression flash
drying conditions on strawberry color
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Table 3 Effect of pulsed sudden decompression flashing drying conditions on strawberry physical and chemical qualities

IEEM FRHRRIBESAR TR E/min R Gk Ve(x10? mg/g DW)
71 HA-PSDFD 1 200+80 3218.85£172.99°  2.33+0.09° 72.1542.67°
%2 HA-PSDFD 2 200+120 4621.53+45.57° 2.7740.12% 253.40+9.15°
%3 HA-PSDFD 3 140+135 3179.92+£334.51°  2.76+0.04™ 189.95+9.36¢
I%4 HA-PSDFD 4 155+100 2323.65+218.94° 3.42+0.27° 339.38+4.74°
%5 HA-PSDFD 5 155+120 2942.05+545.32%  2.99+0.08% 310.79+5.55°

E: AR FERERRLLANT, BE. ARk VCABLRAAREN (p<0.05), EFAARBAELEFENERAR
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Fig.5 Hierarchical structure model of optimal strawberry

drying process conditions
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Table 4 Evaluation standard of dry strawberry product indices

PR LA
1 ANAFALIER, BARSEEH
3 ANTEMEE, —ANLERS —AAERMES
5 ANTEMEE, —ANLERS —AAERKRES
7 ANCEMEER, —ALERG—AATEFTER
9 ANCEMEER, —ANTLERS —AALEL TR
2. 4. 6F28 T ARARAZ L 4 F 14

®5 BEE TR RmBURIT ELB BiEERE 0-C R —E1tee

Table 5 Dry strawberry product quality paired comparison judgment matrix and consistency testing

0 Cl C2 C3 C4 C5 Cé C7 C8 C9 Wi
Cl 1 1/4 2 1 1/3 4 1/3 3 1/4 0.0756
C2 4 1 4 4 2 7 2 5 1 0.2174
C3 12 1/4 1 12 1/3 3 1/4 2 1/4 0.0538
C4 1 1/4 2 1 12 4 172 3 1/4 0.0827
Cs 3 12 3 2 1 5 1 4 1/2 0.1408
Cé 1/4 1/7 1/3 1/4 1/5 1 1/5 1 1/7 0.0290
C7 3 12 4 2 1 5 1 5 12 0.1490
C8 1/3 1/5 172 1/3 1/4 1 1/5 1 1/5 0.0344
C9 4 1 4 4 2 7 2 5 1 0.2174

Amax=9.2928, CI=0.0366, RI=1.45, CR=0.0252<0.1

i Cl~CY9RA A F K. Ve. Cy-3-Glu. Pg-3-Glu. L&, BE. affi. b{iATFIEatH],
+1.x0.1428+1i [ x(-0.0290)+ax0.1490+b*0.0344+ T &
ffaElx (-0.2174)
iRk 6 Fn. W AHP 256 0F5 HIARE,

233 HEEFREIRLNZOHES

SR PN TR 16 9 Al T PR AR TR AL
AbFR, PR Z RS AT BT E R R L, AL
RSB S P T 24 SE AV E, e A
TG A

LEE R r=S K HEx0.0756+Vex0.2174+ K 245G 2
=37 %) Bl x<0.0538+ K A% %% K -3- 7] 4 B x<0.0827

SR

A O R S R 0 I vl W S

70 °C>60 °C>80 °C>90 °C, #R\-fkalE 2N 2B ET
FBRIGEIE A: T2 4> T8 5> T2 2> 18 3>12
1, XERFEXE
%6 BETRTRIZEHNRRRES

Table 6 Quality and overall evaluation results of different drying process conditions for strawberries

THNER

BEAR I AT 45 R — B

AR N
Vosih Ve Cy-3-Glu Pg-3-Glu A% : FKe L a b T 1;:\ if
HA-60°C  0.8794  1.0340 12881 14958 -0.5446 0.751  0.75602 -0.9548 12081  0.19168 2
HA-70°C  0.7948  0.5170  0.1969  -0.393 13227 041371 0.68322 -0.7689 04027 037435 1

A HA-80°C  -0.5262 -0.2954 -04266 -0.5423 0.1816 030831 -0.0392 0.78581 -0.6040  0.05980 3
HA-90°C  -1.1480 -1.2555 -1.0584 -0.5602 -0.9596 -1.4730 -1.4000 09379  -1.0067 -0.6258 4
PSDFD1 -1.5093 -09117 -13234 -1.1080 -0.9270 -14301 -1.5356 -12379 -0.0420 -1.0190 5
taps PSDFD2 01905 12861 10614 -03740 -0.8406 03615 036446 06677 163712 01399 3
Dpp  PSDFD3 04050 07489 -0.6392 -0.0917 15200 06247 04301 03315 02519 01723 4
PSDFD4 09960  0.8520  0.8428 -0.0455 -0.0921 0.8369 0.94597 -04168 -1.0914 0.83895 1
PSDFD5 07278 -0.4776  0.0584 1.6193 03397 08565 0.65522 13184 -02519 049223 2
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Table 7 Quality comparison of strawberries dried with hot air drying and hot air-pulsed sudden decompression flash drying

o vc Cy-3-Glu Pg-3-Glu . . ] T
T K R ) 5 R BRI a h .
/(x10” mg/g DW)  /(x10” mg/g DW) /(x10™ mg/g DW) /min
HA 161.81+4.01 0.49+0.01 7.51£0.40 3259.274306.21 3.72£0.03 14.67+0.16 34.43+0.58 360
HA-PSDFD 339.38+4.74 1.08+0.04 19.00+0.17 2323.65+£218.94 3.424+0.27 15.03+0.28 24.66+0.31 255
. of Anhui Agricultural Science, 2015, 43(13): 295-297
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