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Effect of Microwave Drying Process on the Color, Texture, and Sensory
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Abstract: The effects of microwave power, slice thickness and loading amount on the quality attributes of persimmon slices such as color,
hardness, chewiness, rehydration ratio and sensory score through using microwave drying technology. The results showed that the increase of
microwave power resulted in the significant reduction (p<0.05) of the L” value and b” value of persimmon slices, while causing opposite changes
in the a" value, color difference (AE), hardness and chewiness. The rehydration ability and sensory score first increased and then decreased, and
both reached the peak values at 280 W. With the increase of slice thickness, the color of persimmon slices changed from burnt black to bright
yellow, and their hardness, chewiness and sensory score improved significantly (p<0.05), with their rehydration capacity showing a downward
trend. However, when the thickness exceeded 2.00 cm, the dried products exhibited reddish brown color, and L value, b” value and sensory
score decreased significantly (p<0.05), with the persimmon slices being relatively hard, sticky and difficult to chew. As the loading amount
increased, the color of the dried samples was closer to that of fresh persimmon, and the hardness and toughness decreased significantly, with the
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rehydration ratio and sensory score increasing first then decreasing. In summary, when the microwave power was s 280 W, slice thickness was

2.00 cm, and the loading amount was 1.60 kg/mz, the values of L, ", b” and AE of the persimmon slices were 48.39, 12.89, 33.61, 24.94,

Modern Food Science and Technology 2022, \ol.38, No.3

respectively, the hardness was 2316.23 g, chewiness was 1106.97 g, rehydration ratio was 1.77, and sensory score was 87.80. At this moment,

the product was bright in color, moderate in softness/hardness and chewy, and has good rehydration ability and advantages in terms of rich

persimmon flavor and excellent sensory quality.

Key words: microwave drying; persimmon; color; texture; sensory quality
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Table 1 Sensory evaluation criteria of persimmon slices
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Table 2 Effect of microwave power on the hardness, chewiness, rehydration and sensory score of persimmon slices

Pk 3 W g /g FKKe BB
140 1087.67+40.27° 637.03+14.56° 1.59+0.028 80.40+0.81¢
210 1533.53+55.51° 691.26+6.55° 1.65+0.028 83.80+0.36°
280 2316.23+88.56° 1106.97+36.77¢ 1.77+0.03* 87.80+0.914
350 2763.61+64.598 1186.94+10.60° 1.64+0.028 78.90+0.31¢
420 3111.33+51.98* 1724.12+30.32% 1.59+0.028 70.20+0.32°

Z: FIPRAFKE FHEARRATEREM LR (p<0.05), TRl
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Fig.2 Effect of slice thickness on the color of persimmon slices
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Table 3 Effects of slice thickness on hardness, chewiness, rehydration and sensory score of persimmon slices

kB /&/em R E g Fit/g Fokk BEIRNI 5
1.00 1405.99+67.73° 843.08+17.62° 2.28+0.03" 68.60+0.30°
1.50 1744.34+40.70° 945.83+20.47° 1.82+0.03" 73.60+0.37¢
2.00 2316.23+88.56° 1106.97+36.77¢ 1.77+0.035¢ 87.80+0.91*
2.50 2468.78+61.9248 1329.67+20.07° 1.68+0.03P 87.00+0.58"
3.00 2674.37+63.79* 1567.04+62.36* 1.60+0.03° 82.00+0.328
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Fig.3 Effect of loading amount on the color of persimmon slices
232 KBS AARRABEEL. vHEE. ZK
tb. REIRS 6
Wk 4 Pos, EEERMBIIE. TN R
N IR RORERE . ME e e R R i PG
(p<0.05) , 4ERREHINF] 2.20 kg/m®, Al AEE

NEHIGPE S HNNA 1745.05 g Fl1 947.64 g5 KK LLFESEE
IR 2T R RN S, EEEEN 1.60
keg/m? L F B AAE, B 1.77, 1.60 kg/m® B4 bR
51.00. 1.30. 1.90. 2.20 kg/m* ZbF4H 5K HLAFAE
EMES; REWPSHEEREEN AR S
TRERIAL#ES (p<0.05) , X5 ILIZHEIEA FI%: %
BV TR T IR E VR A AR R, S i
PITTRER, YN 1.00 kg/m’ i, #pkbdb, 7
Al PR IR 2RI R IR, PRAE AR mtEsh 7
SRR, BRI Al A S P 200 P RS v ) (A PR K
AAA L™ B, SEOA NSRS, g
T, REFEEARIRCONME, B 372339 g, PHMEMERLK,
FARHLRE, 7= SRR R S B, ERmsik,
A5 I S FERIR . 2423 B FRIAE 1.90~2.20 kg/m” B,
PRI PR AR K, By TR = i KR B
B MIRAGEh I3, AR S LI BTk
LA (R BRI 8 S5, IRAA N TIRE ST R I,
TR, AR, EOKIERHK, BEiE—,
SRR, (AR RINE SRR, TRk, ik —.

F4 RS AMRAEE. EEME. Skt EREIFESHIT
Table 4 Effect of loading amount on hardness, chewiness, rehydration and sensory score of persimmon slices

KEE/(kg/m?) /g /g A K BEIRN S
1.00 3723.39+92.88% 2662.62+30.274 1.56£0.05% 70.80+0.81°
1.30 2939.64+169.51% 1822.35+143.40% 1.59+0.018 77.60+0.72¢
1.60 2316.23+88.60° 1106.97+36.77¢ 1.77+0.03* 87.80+0.91"
1.90 2157.18+92.91¢ 986.819.85¢ 1.62+0.05% 88.50+0.65"
220 1745.05+32.97° 947.64+7.35° 1.60+£0.028 83.60+0.56°

3 Zhig

3.1 AR g R, ROk U R
BRI B AL BB TR A R
M (p<0.05). T DhZelkimy, Al by i [m] I 21 ¢,
AE (K, 72 AR, Mg R T, BEThERM
WK, FERIEKE. BE VR BT R R R
B, TN 280 W B, il KR, M
1.77, B RAE, 153 87.80 7.

32 MEEVIREER L, AE {HEIV/NEHE K
(ABLL, AR RSN, AR R, bl
BRRE; RN 2.00 cm, X 7= S B R4 BUR BT
FHEIMERE, WA B mMIEE, bR VI E
P, HAEUKEESER, WA, MHMEEEN; HY
JEFEVERIFE 2.50~3.00 cm B, TS ETCARSS, 5
Kik . MEEZE, eV 2T EE TR
AR, fEVIRA A 2.00 em B IE EIH Ei{E

3.3 MEEREMOK, PR e, R AT
B2, BN 1.00 kg/m® I, R (/N B 6
R4, TSGR, A CARHIE; 423t 1.60
kg/m’, LU, WAL, R K, R
S YIBEREE RN RS 2 R N R . TEREE
BN 1.60 kg/m’ N, FARGE KRR,
BT LF, HAREE TRk

BH I HK

[1] Liang Y Q, Han W J, Sun P, et al. Genetic diversity among
germplasms of Diospyros kaki based on SSR markers [J].
Scientia Horticulturae, 2015, 186: 180-189

[2] Mir-Marqués A, Domingo A, Cervera M L, et al. Mineral
profile of kaki fruits (Diospyros kaki L.) [J]. Food Chemistry,
2015, 172: 291-297

[3] OSP4z, KM 20T 0 5. 1-MCP X A4S 4 7 FivA i o
HISZIR )] 26 T.7%,2019,40(7):1-10

173



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.3

(10]

[11]

[12]

174

DENG Binggian, ZHANG Peng, LI Jiangkuo, et al. Effect
1-MCP on cold storage quality of persimmon after cold chain
transportation [J]. Packaging Engineering, 2019, 40(7): 1-10
Qi Y W, Liu X S, Zhang Q, et al. Carotenoid accumulation
and gene expression in fruit skins of three differently colored
persimmon cultivars during fruit growth and ripening [J].
Scientia Horticulturae, 2019, 248: 282-290

Gonzalez C M, Garcia A L, Llorca E, et al. Carotenoids in
dehydrated persimmon: antioxidant activity, structure, and
photoluminescence [J]. LWT - Food Science and Technology,
2021, 142: 111007

Gonzalez C M, Llorca E, Quiles A, et al. Water sorption and
glass transition in freeze-dried persimmon slices. Effect on
physical properties and bioactive compounds [J]. LWT -
Food Science and Technology, 2020, 130: 109633

RITER AR AE, 23 5 SR A 3N Mk BRI S X 30 &
mh M AHE,2016,37(24):369-375

LIU Tao, ZHU Wei, LI Chunmei. Present situation and
countermeasures of persimmon processing industry in China
[J]. Science and Technology of Food Industry, 2016, 37(24):
369-375

v B, 5K, 0, S A RS T ORI T A T (0] & b sk
$4,2018,43(5):118-121

YANG Miaomiao, ZHAGN Ying, WANG Li, et al
Processing technology of clear persimmon beverage [J]. Food
Science and Technology, 2018, 43(5): 118-121

Lachowicz S, Michalska A, Lech K, et al. Comparison of the
effect of four drying methods on polyphenols in Saskatoon
berry [J]. LWT-Food Science and Technology, 2019, 111:
727-736

TREERE, PRI, 25 5 %, A A2 BORHAR 3~ I 1 it o
SAIRT]. £ AH,2019,44(8):73-76

ZHANG Xiantao, CHEN Xiaotong, LI Xihong, et al. Effect
of persimmon peel on the quality of persimmon crisp slices
[J]. Food Science and Technology, 2019, 44(8): 73-76
Senadeera W, Adiletta G, Onal B, et al. Influence of different
hot air drying temperatures on drying kinetics, shrinkage, and
colour of persimmon slices [J]. Foods, 2020, 9(1): 101

Zhao C C, Ameer K, Eun J B. Effects of various drying
conditions and methods on drying kinetics and retention of
bioactive compounds in sliced persimmon [J]. LWT - Food
Science and Technology, 2021, 143: 111149

Ratseewo J, Meeso N, Siriamornpun S. Changes in amino
acids and bioactive compounds of pigmented rice as affected

by far-infrared radiation and hot air drying [J]. Food

[14]

[15]

[19]

[20]

[21]

[22]

Chemistry, 2020, 306: 125644

Zielinska M, Zielinska D. Effects of freezing, convective and
microwave-vacuum drying on the content of bioactive
compounds and color of cranberries [J]. LWT - Food Science
and Technology, 2019, 104: 202-209

Nathakaranakule A, Paengkanya S, Soponronnarit S. Durian
chips drying using combined microwave techniques with
step-down microwave power input [J]. Food and Bioproducts
Processing, 2019, 116: 105-117

Chandrasekaran S, Ramanathan S, Basak T. Microwave food
processing - a review [J]. Food Research International, 2013,
52(1): 243-261

An K J, Zhao D D, Wang Z F, et al. Comparison of different
drying methods on Chinese ginger (Zingiber officinale
Roscoe): changes in volatiles, chemical profile, antioxidant
properties, and microstructure [J]. Food Chemistry, 2016,
197(B): 1292-1300

TR R IRAL BR ST UL, 55 AR A S R TR IT I K&
BRI A it 5 FRISEMEIL]. B i 5 A T, 2018,44(7):173-178
WANG Haiou, FU Qingquan, CHEN Shoujiang, et al. Effect
of different combined freeze-drying methods on the qualities
of peach crisp [J]. Food and Fermentation Industries, 2018,
44(7): 173-178

Saengrayap R, Tansakul A, Mittal G S. Effect of far-infrared
radiation assisted microwave-vacuum drying on drying
characteristics and quality of red chilli [J]. Journal of Food
Science and Technology, 2015, 52(5): 2610-2621

TR AR, 2N, T 5, A AR B L A TR B g 2 R
Bt oA AR R i RHE,2020,36(4):235-243

ZHANG Le, LI Peng, WANG Zhaogai, et al
Microwave-vacuum drying kinetics model and quality
analysis of Chinese chestnut slice [J]. Modern Food Science
and Technology, 2020, 36(4): 235-243

Jia Y Y, Khalifa I, Hu L L, et al. Influence of three different
drying techniques on persimmon chips' characteristics: a
comparison study among hot-air, combined
hot-air-microwave, and vacuum-freeze drying techniques [J].
Food and Bioproducts Processing, 2019, 118: 67-76

it 55, B e I T o B s 22 DR 28 R i 2 e A B
PORUE T i S 70 [9]. DA B i BHE,2019,35(11):161-
169

HOU Haonan, BI Jinfeng, CHEN gingin, et al. Improvement
of physicochemical and nutritional quality of red jujube chips

by instant controlled pressure drop [J]. Modern Food Science

and Technology, 2019, 35(11): 161-169



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.3

(23]

[24]

[25]

[27]

(28]

(30]

/NG R85 A X JERL X I S £ DAY S SROH i
JRIIFZMA]. B A ,2018,39(21):87-93

GOU Xiaoju, LIU Dong, YANG Xi, et al. Effect of drying
temperature on the quality of apple powder made from
red-fleshed apples grown in Xinjiang [J]. Food Science, 2018,
39(21): 87-93

TG B, AR 00, X O, A T R R P R ) 7 1 T
TR T ZHAL[] B R,2020,41(10):230-237

ZHANG Zhiyong, LI Yuangiang, LIU Chenghai, et al.
Optimization of microwave drying of shitake mushrooms
considering thermal runaway [J]. Food Science, 2020, 41(10):
230-237

AR TR, 28, 55 S s TR A B P T IR
Lt ISR A LR F41%,2020,51(S1):493-500

DAI Jianwu, YANG Shenglin, WANG lJie, et al. Effect of
drying

characteristics and texture structure of banana chips [J].

microwave vacuum drying conditions on
Transactions of the Chinese Society for Agricultural
Machinery, 2020, 51(S1): 493-500

TP T, S A, P I 4 55 L e TR R T g SRR
PSR AR5 B R % AR 0] DR i BHEE,2021,37(1):134-
141

ZHANG Zhongyuan, NIE Meimei, XIAO Yadong, et al.
Relationship between pectin properties and texture of
pumpkin during vacuum microwave drying [J]. Modern Food
Science and Technology, 2021, 37(1): 134-141

Xiao H W, Bai J W, Xie L, et al. Thin-layer air impingement
drying enhances drying rate of American ginseng (Panax
quinquefolium L.) slices with quality attributes considered [J].
Food and Bioproducts Processing, 2015, 94: 581-591

TG, 5K BT VR TAL B L2 A7 s Sl s sl - Joext
Ft K 25 b B KRR [D]. B i S AR EOR 24417,2015,34(12):
1262-1268

HUANG Jiapeng, ZHANG Min, ZHENG Dandan. Effects of
frozen pre-treatment and pulse-spouted microwave vacuum
drying on the quality of dehydrated burdock [J]. Journal of
Food Science and Biotechnology, 2015, 34(12): 1262-1268
WU X F, Zhang M, Bhandari B, et al. Effects of
microwave-assisted  pulse-spouted bed freeze-drying
(MPS-FD) on volatile compounds and structural aspects of
Cordyceps militaris [J]. Journal of the Science of Food and
Agriculture, 2018, 98(12): 4634-4643

TR MR, R RS A T IR A T TR
LTt S T[] 8 i Tl AH3,2019,40(1):40-46

[33]

[35]

[36]

ZHANG Xukun, YANG Zhuan, WU Xiaowang, et al.
Characteristics and quality of microwave drying lotus seed
based on temperature control [J]. Science and Technology of
Food Industry, 2019, 40(1): 40-46
Gao K, Zhou L Y, Bi J F, et al. Research on the nonenzymatic
browning reactions in model systems based on apple slices
dried by instant controlled pressure drop drying [J]. Drying
Technology, 2017, 35(11): 1302-1311
i A, TR B 30 P foleipl (] BTk A AR A
AN A RS REET,2019,45(4):81-88
WEN Jing, DAI Jianwu, ZHANG Lihua. Microwave
intermittent drying characteristics and model fitting for apple
slices [J]. Food and Fermentation Industries, 2019, 45(4):
81-88
Duan X, Liu W C, Ren G Y, et al. Browning behavior of
button mushrooms during microwave freeze drying [J].
Drying Technology, 2016, 34(11): 1373-1379
WAL, £ 2H 75, RT3, 55 3 A TR B s 31 28 TR
53 R ] G R 244,201 7,38(8):1534-1542
CHEN Jiankai, WANG Shaoqing, LIN Hetong, et al
Microwave-vacuum drying characteristics and kinetics model
of papaya slices [J]. Chinese Journal of Tropical Crops, 2017,
38(8): 1534-1542
YilY, Zhou L Y, Bi J F, et al. Influences of microwave
pre-drying and explosion puffing drying induced cell wall
polysaccharide modification on physicochemical properties,
texture, microstructure and rehydration of pitaya fruit chips
[J]. LWT - Food Science and Technology, 2016, 70: 271-279
/NI, BT AR 208, 45 R TR R A ZE At Py s
T L2085 T REHY,2020,41(12):144-149
TANG Xiaoxian, LUO Yanxin, REN Aiging, et al
Optimization of the microwave processing technology of
arrowhead chip by response surface method [J]. Science and
Technology of Food Industry, 2020, 41(12): 144-149
Wojdylo A, Figiel A, Legua P, et al. Chemical composition,
antioxidant capacity, and sensory quality of dried jujube fruits
as affected by cultivar and drying method [J]. Food
Chemistry, 2016, 207: 170-179
RENTAE, AR, 5 58 55 A e T sl S (R 7
[7].5%45- 50 T2,2020,20(5): 78-82
CHENG Lijun, CAI Jingmin, HU Yong, et al. Study on the
dynastic model of microwave drying of blueberry [J]. Storage
and Process, 2020, 20(5): 78-82

(&% 14 570

175



