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Abstract: Using persimmons as raw materials, the changes in moisture, color, and phenolic composition and content
in six regions (Al, A2, B1, B2, C1, C2) of persimmon slices were investigated under fresh and different microwave drying
times (11, 13, 15 min), powers (415, 485, 555 W), and loading capacities (2.15, 2.35, 2.55 kg/m’). The results showed that
the contents of water, total phenolics, total flavonoids, total flavanols, and persimmon tannins in the A2 region of fresh
persimmon slices were the highest at 81.92%, 125.68, 38.58, 12.77, and 111.29 mg/g, respectively. Microwave drying was
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found to reduce the overall water and phenolic contents in different regions of persimmon slices, and the color changed from

yellow to brownish black. During the microwave drying, changes in the B2 region were the most pronounced, with the lowest

water content. Browning first occurred in the B2 region and then spread to other regions. Correlation analysis showed that the

contents of total phenolics and persimmon tannins were significantly and positively correlated with brightness (L*) (P<0.05)

and significantly and negatively correlated with the total chromatic aberration (AE) (P<0.05). Microwave drying can cause

the color of persimmon slices to deteriorate, and microwave-dried persimmon slices can no longer have the color of fresh

persimmon. The color change is related to the self-oxidation of phenolics, and flavonoids and flavanols are not responsible for the

color deterioration of persimmon slices. The results of this study can provide a reference for the drying of persimmon. Further studies

should be conducted on the regulation of color changes in persimmon from the perspective of phenolics.
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Fig.1 Different browning degrees of persimmon slices
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Table 1 Parameters of different microwave conditions for
persimmon slices

PORT ORI ORT
EEARE SRR EERE O OBRAIE HT

/min  /(kg/m®) /W
RALPRABE 11 2.35 485 DS1
R R E2EABE 13 2.35 485 DS2
RAEEBE 15 2.35 485 DS3
CRARBEAE 13 2.55 485 DS4
RREEABE 13 2.15 485 DS5
CRARPEBE 13 2.35 415 DS6
RAEEAE 13 2.35 555 DS7
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Fig.2 Division of different parts of persimmon slices
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Table 2 Moisture changes in different regions during microwave drying of persimmon slices

A AR R R RBAKS T E 2 H/%

W22 5
Al A2 Bl B2 Cl 2

FS 80.09 +0.005°  81.92%0.008"  79.02+0.013"  79.87+0.014™  77.61%0.014*  77.38 £0.008°
DS1 53.58+0.011"  59.23+0.008"  36.75+0.003°  36.18+0.017°  39.94+0.015°  48.53+0.001"
DS2 30.86+0.009°  41.71 £0.005°  26.86 *0.002 16.57 +0.01" 24.52+0.006°  40.19 =0.007°
DS3 22.42+0.01° 38.07 * 0.003" 9.77 + 0.003° 7.16 +0.001" 12.28 £0.009°  26.19 *0.005"
DS4 46.11£0.001°  52.12+0.002"  34.93+0.022°  34.03+0.002°  39.22+0.011°  45.17+0.002°
DS5 30.57+0.011"  37.57+0.001°  13.09 = 0.006" 7.4 +0.002° 1474 £0.001°  29.66 = 0.001°
DS6 41.5 +0.005° 5122+0.002°  34.18+0.002"  22.05+0.003"  25.69+0.003°  46.81*0.003
DS7 22.07+0.001°  33.82 *0.006" 8.09 0.001° 7.55%0.001° 9.4 +0.008" 30.57 +0.023

E: FATAR N BFEATEREE (P<0.05); FS: #&4%; DSI. DS4. DS6: LUARABE; DS2: 2E 8% ; DS3.
DS5. DS7: €EABE,
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Table 3 Changes in color parameters of different regions in microwave drying of persimmon slices

AR R R KK EF S E

PAELE R NOP € 3
Al A2 Bl B2 Cl 2
L* 76.12+0.8°  75.08%0.75° 726124  70.07+0.16* 7043 +1.95' 69.07*1.19"
FS a* 8.26 £ 0.35" 9.6 +0.74 841+0.17°  889%0.46°  847%0.34" 9.4 +0.56"
b* 43.69+ 1.84™  4335+2.12° 4775257 4732+0.57™ 49.55+1.98  51.15+1.06"
L* 60.51 £0.64"  56.8+0.68°  60.63+0.87° 5858+1.86™ 5524%0.7° 54.41+0.88"
a* 6.81£0.78¢  7.99%0.64™  7.9+048"  744+137°  476+0.68"  526+1.85™
st b* 39.59+1.21°  3572+2.11°  4237+3.06"° 37.02+42" 3422+226" 33.79+3.89
AE 1623 +0.51™  19.98 +0.23™  13.68+0.77°  15.63+3.96° 22.06+2.33" 23.22+4.69°
L* 55.92+223"  50.93+0.72° 57.43+1.22"  4889+0.9°  53.83+021° 52.33+0.27"°
a* 6.76+097°  15.09%1.02° 123+1.84" 13.66+247" 1136+1.18" 8 £0.65°
Ds2 b* 3891+0.17° 35.58+1.58" 40.97+2.93" 27.82+518" 41.94+271° 39.61+031°
AE 2091 +2.87"  26.1+0.99”° 17.37+1.55° 29.55+3.84" 13.67+3.04° 15.62+1.38%
L* 53.83+0.56° 3385+ 1.16° 38.22+0.99° 24.28+047 4584+127° 37.12*121°
a* 8.53+0.91°  1049+1.44° 13.51+026"°  6.9%0.61° 147708  13.46+0.29°
. b* 3929+23%  17.63+1.51°  18.61£048°  7.15+1.36"  2543+0.93" 18.22+0.63°
AE 2275048 4868+ 1.1°  4546%0.6°  60.97*0.55  35.16*1.39°  46.07 +0.86°
L* 60.67£0.73° 5834+1.06° 6274097  587%0.93°  5737+0.62" 56.09 £0.61
a* 821+126"°  947+121° 9.4+0.22° 10.07£0.9"°  9.77+0.72°  9.65+2.55°
. b* 46.98 +1.75° 4678 £2.81°  45.67+2.01° 44.76+2.48" 43.41+0.74"  41.2+0.78
AE 1588+ 129" 1737133 1053+ 1.54° 11.98+1.21" 14.61 £0.75° 16.48+0.78"
L* 5274+1.5° 3518+3.02° 34.69+0.68° 26.02+1.18° 47.07+1.86° 37.36+0.94°
a* 10.92+1.06° 13.1+1.18"  13.67+1.05°  9.9+0.94 152+1.03° 12.98+0.11°
D% b* 36.7+2.5"  19.75+4.48™ 1852+ 1.14° 1147+148° 2474+1.72° 2235+0.78"
AE 2475+2.61°  46.62+575" 4828+1.78" 56.82 +2° 34.87+2.31°  43.02+1.89
L* 60.14+2.21°  62.65+0.51°  58.6+3.79°  52.73+227° 54.87+188  53.98+177
a* 3732097 529+0.56°  5.62%0.74°  6.71+0.58°  637+0.6" 7.38 £0.32°
pse b* 4095+ 1.57°  45.04+129" 3445+ 178  3441+205  33.96+255  343+1.65
AE 17.12+2.55% 1351 +1.19°  23.49+455° 21.77+331" 2538+253" 24.84+232°
L* 51.69+0.36°  35.72+0.61°  36.7+1.06 27.94+1.17° 4224+1° 32.99 +1.86°
a* 1022 +£0.49°  13.65+136" 13.07+0.87°  9.19 *1.09° 1447+1.9"  1247+0.8°
o7 b* 43.69+1.28" 19.94+1.01° 189+226°  878*0.64°  2557+1.5"  14.43+2,58°
AE 1928 028  46.05+ 195  46.48+2.68° 57.12+124° 37.68+2.17° 51.58+2.95"

E: FATRRS

DS5. DS7: €EARE,

FHEATEFEE (P<0.05). FS:

F &b, DS1. DS4. DS6: LBARMEE; DS2: 2 E4EE; DS3.
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Fig.3 Browning degrees in different areas of persimmon slices

during microwave drying

HEE 3 A%, SEEREMEL, Bt T A Rl
Fo A DX R S B B3 %2 v (P<<0.05).
8 2 WO ST 1) 38 B (FS—DS1—DS2—DS3) i
RN (FS>DS4-DS2—-DS5) B I % 4 K
(FS—DS6—DS2—DS7), AN X5 ) L* {5 # %
IR ER, ANEEHEHIEEY, AFEHEAR
WA AR B, R B TR T R s B R
RBR I HL AP AR A OB W L, XM B PR AL
AR R M SRS AERME TR A
—EP . AR S (. TR, R
2) BT, ANAXIEIE L EA b EA L, 7
T AR B (DS1. DS4. DS6) # TG &
Z5, MR EEA (DS2) I E 2RI 1]
(DS3. DS5. DS7) if, B2 X & #HM T HEX
B, B TR H AR A B2 X I 2 e B
H B2 X FE i m % HeHANXEET
% 13 min, 2.15 kg/m®, 485 W I} (DS2) L*ff
A b (E TC R 25 EAS A, AR I 15 min (DS3).
X B N & 2.15 kg/m® (DS5). I &
555 W (DS7) I 20N, K558 A fiiAH LG,
IS DX P T8 2% R A 2R 26 T A 3 2 R
A BB BRI aFEEN, RETHE
$A, HAEMP TR RS, B2 Xk k L
o, RAEGHFESCEHEE &I AMERF A
X a* fEAE Tk A2, o B2 AR E
AT 3.73 &£ 1520 yulH, RUIHARFZAOEE.

264

W TR R AL TNt FESH R, L ES AE
A RE % S TN 2t 3 A SR A el T R rh i
FAREDL .

2.3 PRBECTREXT R K B B8R

q 140r O#EFE(FS) /B 3E(DS2)
1ok 4 mEPEWBDS])) ERHBEEDS3)
= b
2 100Hd . g =
g
\Tlﬂ/% Vg c . d £
5,;5 6oH M. < ba |l c . b
540 ;
20
0 Al A2 Cl 2
X 35
b 140 OEEFE(ES) )= ##7Z(DS2)
1201 WY BARIE(DS4) RS H2(DSS)
—_ b . .
2 100fHd
£ c £ b
Z 80H o . d . .
< 60 c bC e ¢ c
% 40 d
20
0
Al A2 Bl B2 Cl 2
X 35k
c l4or OEEFE(FS) /= #7E (DS2)
120k I mEHREEDSE) EARHSEEDST)
2 10014 g S £
g 80
-~ a a
ﬂi“é 6off & b | mas ac | @M | Gl
% 40
20
0"A1 A2 BI B2 C @

Xk
4 AtHRARETRARKE M ETN
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Fig.5 Changes in total flavonoid content in different regions

of persimmon slices during microwave drying
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Fig.6 Changes in total flavanol content in different regions of
persimmon slices during microwave drying
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Table 4 Correlation analysis of color parameters and phenolic content in different regions

AARA FRRBREF AR EH LS FTMX ALK

REEBE  RE A%
Al A2 Bl B2 Cl 2
L* 0.893%* 0.704* 0.863%* 0.962%* 0.965%* 0.836%*
N a* 0.082 -0.294 -0.541 0.034 -0.459 -0.220
B
b* 0.412 0.478 0.786* 0.969%* 0.815% 0.824*
AE -0.878%* -0.678* -0.843%*  -0.969%*  -0.874%*  —(0.829%*
L* -0.239 0.514 0.546 0.764* 0.384 0.216
a* -0.084 -0.250 -0.455 0.050 0.072 -0.409
eSSt
b* 0.157 0.321 0.513 0.812* 0.498 0.151
AE -0.035 -0.510 -0.532 -0.781* 0.487 -0.220
L* -0.263 0.430 0.393 0.775% -0.263 0314
‘ a* -0.164 -0.172 -0.244 -0.042 0.481 -0.459
3N
b* 0.231 0.223 0.302 0.806* -0.175 0.204
AE 0.073 -0.425 -0.365 -0.786* 0.237 -0.280
L* 0.873%* 0.725% 0.903%** 0.954%* 0.976%* 0.920%*
o a* 0.080 -0.451 -0.656 -0.052 -0.592 -0.475
AR T
b* 0.454 0.504 0.853%* 0.947%* 0.844%* 0.852
AE -0.930%** -0.703* -0.892%%  -0.958%*  -(0.887%*  —(.853%*

A P<0.01 ZREBEMX; * E P<005 ZRHFAK.
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