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Abstract: In order to improve the quality of dried jujube and reduce the drying time, medium-short wave infrared radiations at different
temperatures (50, 55, and 60 ‘C) were utilized to dry jujubes with and without ultrasonic treatment. Compared with the traditional multi-stage
air-drying, the effects of different drying methods on the drying characteristics and the quality of jujube were analyzed. The results showed that
compared with the traditional multi-stage air-drying, the drying time and energy consumption for drying the jujube with no ultrasonic treatment
but by medium-short wave infrared radiation were reduced to 6.67~13 h and 7.05~13.05 kW h, respectively, while the jujube subjected to
ultrasonic treatment were reduced by 9~13.67 h and 9.67~14.93 kW h, respectively. With increasing medium-short wave infrared drying
temperature, the drying rate increased and energy consumption decreased. During the medium-short wave infrared drying process, both the
internal and external temperatures of jujube quickly reached the setted temperature, and the surface temperature was higher than the internal
temperature. Moisture from the skin easily vaporized, the degree of browning was low, and small amounts of nutrients were lost. Seven kinds of
drying methods were comprehensively evaluated. Compare to all the drying methods, when the jujube was dried by medium-short wave infrared
radiation at 50 °C, the drying energy consumption was low, the sugar acid ratio was the highest, the contents of total vitamin C, total flavonoids,
total phenols were relatively high, and chewiness, color, and appearance quality were the best, while the degree of browning was the lowest.
Therefore, these conditions were identified as a good method for drying jujube.
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Table 1 Experimental conditions of seven different drying

methods
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Fig.1 Puncture test of dried jujube peel
123 44&7FH

FAELAM A P AL BT R 5L 50 73 BEH R TR AL
ARG (BEFE. FERRLL. B4E4ER C B E.
SR, . AR tl:faﬁﬁiﬂiﬁﬁkﬂmf”
REAE. BHRE (PR LUAE AL TR AR R TR,

226

MHRERRLL. S4B R C &8, By S EHE NPT
FRER DAL MR Ijﬁﬁ*@zth MYEAZ CL &
My B, 2L Iﬁtﬁi‘ MEIBEXRER, RIE
THIAPGBR /N, 20 e
1.24 HIENHT

Fl SPSS18.0 #4777 24534, A Duncan’s
AR E AT A Z RV AR S, BB EK
PN P<0.05,  Hdi 35 DASFS5E + btk 22 (x48) R R

2 HERE5R

2.1 AR T8 i xR T B Al o % o

211 REFEFETFREESRKEN T

2 NIRRT 2.t BT 5, 1%
G103 B R TR 2T R &8 B 5 /K R T e i 1) e 1 (18
h), 50. 55. 60 ‘CLL A4k s A ERA A A 28 i T
I} IE) 73 )8 10134 645+ 4.87 h, B4 B X T
DT 44%. 66%. T3%. ANEITEITIE TR R) T
SKRETEWREAN: VISVI>V>IVSI>I> 1 .

100 T

00 -1
o R =l
< 80 Ky & [11
joA 70 +i}’
41 60f
e -»-VI
B 50 -+ VII

40}

30 L

0 5 10 15 20
FIEI ] / h

&2 7 #TFRRTS AR TR
Fig.2 Drying curve for seven different drying methods
E L BARNTIR; T-RA2E50 CLobTaR; -4 5
50 CrshFig; IV-RAESS CLrshFig; V-RESS Chrst
T, VI-RRE60 CLrshFig; VIR F60 CLsFii
MK 2 ATLAE Y, 2D R Bk R AR R
FEER TG BT, HBEA TR R,
BIKFAOHAR . KR T, PRI MR A
R P RLR AL, LLAMRI AR S YR N K 5y
XFELAMEROIZRAHULIC, e R RO e AL
e, HARLA K /TR 77 A o7 I AEE], A
TMAEYIRHI DAPRIE T, ST 0T 100 e 24
B TR, RRIRET, AT
P RE R LA S K ARG IR T P A B AT
A, X S T P AR P AN U RS AL B
@*;ﬁV\HK SR, Ko HOEERG N, KSR
JIIN, MTEANTR T4t . 2t 14,



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.6

212 RREFREF ET T IRE TR
%2 FoRARFE TS T TR R & b
MBS, B R TR s % R 3 T4
T POTIRATH, RS, YRR R

HRER, Rt TRER K 7, A TR R
PR, AERAE TR IR T 555 7K % th 66 kalkg F# % 40
kg/kg IEFEA, THRIEEFEAR A RN 7K 7 B IR,
ARTAK PRI OEERS, T P,

R 2 7 MRS AT RE R K AR AR

Table 2 Drying rates and energy consumption of jujube products treated with seven different drying methods
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Table 3 Effect of seven different drying methods on the internal and external temperatures of jujube products
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R 3B EIC

80~92 70~80 60~70 50~60 40~50

80~92 70~80 60~70 50~60 40~50

I
II
I
v
v
VI
VI

48.6741.77° 40.7521.54° 42.9740.96°
51.78+1.07° 50.8840.63° 51.3740.32°
52.3440.29° 51.21+1 55° 52.64-4).65°
56.1140.76" 58.34+41.38" 58.45:40.94
58.89:1.44° 57.84+41.35" 57.4241.15" 56.87+1.04°
54.83+1.04% 62.9440.87° 61.9240.95% 60.7640.73% 61.75:.33°
55.28+41.52% 61.2621.23* 62.51+.22% 62.11+1.63% 63.0320.56°

51.3840.85°
52.89+.14°
51.7640.98°
56.714.39°

45.96:.29°
47.2240.69°
46.56:4.34°
52.32-40.86"
51.84:1.12

52.7840.84°
48.0940.96°
49,7140 57°
51.6640.84°
53.7840.98°
58.45:.01°
59.414).89%

51.3020.43°
47.69+40,65°
49.59+4).38°
53.8540.85°
52.300.68°
56.7940.58°
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56.1540.62°
43.9240.25°
44.3440.43°
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49.1640.62°
48.1140 57°
52.8841.03°
54.1140.69°
56.4340.77°
57.2240.84°

61.33+1.02°
48.76:40.88°
49.0740.92°
54.1640.64°
53.9640.54°
59.21-H.74%
58.000.73%

E: R RRFEATANAREKEF, (p<0.05), FTAR.
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. Table 4 Effect of different drying methods on the color and
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Table 5 Effect of different drying methods on the quality of dried jujube

PR 51 JE 1 A B AR R P ™

FaFE TEEBHEYS 4% BEE/% AR EHF/(mg/100g)  EE(mg/100g) & 4EAZE Cl(mg/100g)

I 54.8340.08° 41.7140.76° 09740.09° 43.00° 92.41:4.36" 183.2244.12° 69.7444.16°

11 60.3320.12°  48.90#0.84° 05330.04° 92.26" 163.780.83° 319.4147.23° 88.0642.26"

11 63.6040.17° 5229#4155° 0.5240.05° 100.56*  184.7142.24° 358.06+13.28° 92.8744.24°

I\Y 64.8340.17*°  57.16#1.63" 0.6840.09° 84.06° 266.454.26° 396.05414.64° 95.9845.32°
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il 66.3040.19°  60.65#0.43° 0.9240.08°  65.92° 190.71+2.88" 386.18:44.07° 114.1546.14°
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