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Optimal Drying Time for Intermediate

Moisture Persimmon Production
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Abstract : Astringent varieties of persimmon could be produced to an intermediate moisture persimmon. The
suitable varicties were Ang Sai (P3) and Niu Scin (P4) which they should be treated by carbondioxide condition and
storaged at 28-32 ‘C for 3 days in order to decrease in astringent compound (soluble tannin). And then, kept at room
temperature for 2-3 days until the matuarity of the fruit became to 80 %.

An optimal drying time of both varicties of persimmon was also investigated, used initial temperature 4s5’cC
for 24 hrs and decreased to 40°C until moisture content 30 %. It was found that the suitable drying time of P3
persimmon until the final 30 % moisture content was 60 hours and 34 minutes. In fact that, 1 fruit (100.75 g) of P3
could be reduced the weight until 31.83 g at the end of process. However, P4 persimmon was also studied on the
suitable drying time for the same condition of P3. It was considered that the time should be 77 hours and 37 minutes
that was 1 fruit (191.63 g) of P4 could be decreased in weight until 59.11 g on the finished product. Both could be
packed in closed packaging material and kept at low temperature to prolong the shelf-life and still maintain the good
quality of the products.
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Table 1 Moisture content and changed weight during drying of PS-IM-Persimmon at

different time,
Time Weight Moisture content W, x 100
(hrs) ® (g H2O/g solid) w,
Average
0 806 431 - .
0.083 803 429 430 990.77
017 800 427 4.28 99.30
025 706 425 428 0884
0.3s 703 423 24 98.88
0.42 700 421 422 97.91
050 788 419 421 97.45
0.87 782 415 417 96.76
8.83 7768 411 418 95.82
1 770 .07 4.09 94.90
15 756 3.98 408 93,50
2 789 3.87 3938 91.50
s 724 ‘ 3.77 382 88.63
4 608 3.60 3.60 85.61
5 671 342 351 8L44
6 052 3.30 336 77.96
7 643 s.24 3.27 75.87
8 623 s.a1 318 73.78
° 599 296 3.08 70.30
12 561 2.7 283 65.66
15 520 243 257 59.63
18 508 2.31 287 54.99
18 477 2.17 2.26 5174
21 441 191 2.08 47.10
24 409 170 181 420
27 370 144 167 36.43
30 334 120 132 60.03
32 324 114 . 117 2716
33 317 109 112 25.00
38 204 0.94 1.02 23.67
30 283 0.87 0.91 2111
40 277 0.83 0.5 10.72
a2 208 0.77 0.80 18.56
45 2856 0.68 078 16.94
48 246 0.62 0.65 15.08
54 236 055 059 13.69
58 220 0,51 053 12.30
80 217 043 047 10.91
64 208 0.7 0.40 9.28
a8 204 0.34 0.38 8.85
72 106 0.29 032 742
78 486 028 026 6.08

Remuk:hilhlwnpemnc45°Cfor24m:decveuodln«)'Cmilﬁniﬂwd. Condition : 70 % RH of room temperature, 1.4 m/s of air velocity.
RH of air inlet (45'C) = 34 %, (40°C) = 40 %. RH of air outlet (45°C) = 34 %, (40'C) = 40 %. Water blance 1 time/8 hrs. (1 time = 2 hrs)
Calculation | Moisture content = Weight of sample at different time - Dry weight of sample

Dry weight of sample
W, = Moisture conent of sample at different ime ; W, = Moisture content of sample ui stut time

179



duranueimiadouiuialdlavass il
@uns i hilidnyaizues Constant rate period
Taviidunsmluaaaludnvesdnyas Falling
rate period ‘lé’zguuazlﬁana’nmumm'fu
mssevoldveninlunduszdr  Funa'ldan
Wunsmifinnuduintes daiiieesiniilu
wau Guaalesasuaziiniidudiuldon
sz naur‘iumsmqmnqﬁsaqmsﬁmﬁqmﬁ 40
mﬂmamamo{lmnumsmaﬂgnsmmsma
%mma'[nu'lummsfmnmou'hm mumnuﬂ
Iumsmm'nuqa'n'qnq 8 $2Tue nunteny
2 $2Tu9)  sxvwasnnuuianszdisvoaile
winld uazi himsszmmieonihy 1yl
iy Taoiiienanimidmiminveandy
sramlovauaniimin vaawduftezanion
asufeunsiiluiiga  eituilosnnnimdy
YDIAIDUN wﬁ'mwiama‘ﬁﬂ" auanmaiy
ammmssvmuuaem wa‘:‘uoqnuﬂsmm
AnuBuRE luwduTauanemluge da
weldmuisanSoufoni 185 aiteuiy
Yovazveslurmniuduiinandelums
#1861 1iude

W, x 100
wO

W, Mnode Anuduveandy w nmlag

Py L v
W, wuefia anudueIwnauGud)

4 . .

ez v 1d 1 fevazveamsanas
»

Tlveninlundy P3 imsanasnindovas 99.77

T 3063 (v 30 ¥ Twausn) wav p3

- o J a4 o 7’ -

HSumaninunasmidusenlseneuSuusn

minuiouas 81.17)

suznahimmiwtafiensaudmivmnaanduia

»
=i

A o N - 4 al'
mumoumwom‘nu%umﬂauuuﬂm
' - A
T & nadequimaumndudunsuiom
anuFuNusyeanm s Iiue18ne

log (A% ; ninsientuveady) = 1.4438.0.0873
(o ; ¥30m9)

R'(Jovnz) = 09.65

NANNITAINAIINTIY WA
Fivanzey namsm‘lmmwamaumumwuq
P3 14 fp '

: = -~ -~ 4
AuAuTAReIn s 1N lunaadusinduants
A ‘ - 1
AofinuBudovar 30 eAnlunivosnudu
. »
nimicuilu nfunieniuveada (Dry basis) 18910

: - . -
AW (NTUABNTUYDATA)= 30/(100-30) = 0.42857

v o A ) A
mumummum'luuunmuomnm'lums

ik 14de

1og(0.42857) = 1.4438-0.0373(17a1 ; ¥2 1)

mzaziuna lumsiuiavoandy
wug P3 fip 48. 57 $1Tus uslunn 8 $1Tua
9~mumnqa 1 p¥a Taovinunundsas 2 $2Tus
Fnfumsi Wik sveandy p3 n‘lasnaw 48.57
mTun.ﬁmmmﬂuqam 5 avalavilszanu
nmi'lunm'lumsmumqamnun 6x 2 N
12 $2 T e lumsiudatanuasaii 60.57

#2113 30 60 92159 34 Wi 31BN AR

! o 4 P ‘ i “
waunwianuaNuFudsoay 30

180



INNAUNNAT 12(2) T 175 - 186 (2639)

0’ H’A o ' l’ LY d- d.
vathmbimvenimiininlasuudas
' a A
T & nadequmaumnduduasaion
anudunusvsamam i1 fe

¥ (i : nda) = 0.0012+5.6165x10” (12a; ¥ah)
R (Jevnz) - 90.52

NAUMSIAING JNhwvinnenam

. o J -
Mz auAsMIN IR IBIMAUN T IUE P3
14 fie INMIAIUINUINAUMTIBUTUATIVD

Weight (g)

mwé'uﬁunmvinqﬁxﬂﬁuuuﬂm'lﬂ'lumsm
Wudtaveandsdredu i linswhnaild
Tumsiudsuiinmduiiudosas 30 Aold
nalumsiudauam 48.57 $2Tus

v o A . g .
snhudisunuar luaumsiermimmin
gaholumsnunts1dne

1/ I : nd) = 0.0012+5.6165x10° (48.57)

Time(hr)

Figure 1 Relationship between weight and time during drying of P3-IM-Persimmon

Remark : Initial temperature 45°C for 24 hrs ; decreased to 40°C until finished. Condition : 70 % RH of room temperature, 1.4 m/s of
air velocity. RH of air inlet (45°C) =34 %, (40°C) = 40 %. RH of air outlet (45 C) = 34 %, (40'C) = 40 %. Water blance | time/B hrs.

(1 tme = 2 hrs)

Calculation . Moisture content = Weight of sample at different time - Dry. weight of sample
Dry weight of sample
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Figure 2 Relationship between moisture and time during drying of P3-IM-Persimmon

Remark : Initial temperature 45°C for 24 hrs ; decreased to 40'C until finished. Congition : 70 % RH of room temperature, 1.4 m/s of
air velocity. RH of air inlet (45°C) = 34 %, (40°C) = 40 %. RH of air outlet (45°C) = 34 %, (40°C) = 40 %. Water blance 1 time/8 hrs.

() ume = 2 hrs)

Calculation : Moisture content = Weight of sample at different time - Dry weight of sample
Dry weight of sample
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Table 2 Moisture content and chimged weight during drying of P4-IM-Persimmon at

different time.
Time Weight Moisture conteat W, x 100
(hrs) ® (g H20/g solid) W,
Average
0 1588 4.54 - -
0.083 1627 452 458 99.78
017 1624 451 452 99.56
025 1519 449 4.50 99,12
033 1514 447 448 98.68
042 1610 4.46 447 98.48
0.50 1506 44 448 98.02
0.07 1498 . 441 4.48 9758
0.83 1488 438 440 96.92
1 1481 435 437 96.26
15 1456 426 481 94,08
2 1438 418 422 92.95
3 1302 4.08 411 9053
4 1853 3.89 3.96 8722
5 1819 377 388 84.38
5 1200 .06 372 81.94
7 12690 355 3.61 7952
8 1238 347 351 77.81
9 1210 887 342 76.38
12 1185 321 3.20 72.47
15 1100 298 310 0828
16 1080 2.90 2.94 84.76
18 1034 274 282 62.12
21 261 247 201 57.49
24 889 221 234 51.54
27 8090 1.92 2.07 4550
30 765 L70 1.84 4053
32 732 186 17N 87.87
33 711 1.87 161 35.40
38 ses 140 149 32.82
39 638 1.30 1.35 2.74
40 620 127 120 2841
42 612 121 124 2731
45 565 1.04 118 24.89
48 535 0.03 0.99 21.81
54 488 0.76 0.55 18.72
58 481 0.74 0.78 18.52
60 467 0.69 072 1586
64 4“9 0.62 0.66 14.54
..} 440 059 001 13,44
72 409 048 0.54 1189
78 389 041 0.45 9.91
80 385 0.30 040 8.81
B4 378 030 0.38 837
88 368 038 0.36 7.71
%0 366 0.2 0.3 7.27
98 360 0.80 031 6.88
102 350 0.26 028 6.17

Remack : Tnitial temperaturs 45 C for 24 hes ; decreased 10 40 C wntil finished.  Coodition : 70 % RH of room temperatare, 1.4 mVs of air velocity. RH of uir inlet
(45°C) = 34 %, (40'C) = 40 %. RH of air cutles (45'C) = 32 %, (40 C) = 40 %. Water balance 1 time/8 hrs. (1 time =2 brs)
Calculation : Moisture coatent = Weight of sample at different time - Dry weight of sample

Dry weight of sample

W, = Mok et of sample a1 different Gme : W, = Mol of sample at start time
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Figure 3 Relationship between weight and time during drying of P4-IM-Persimmon

Remark : Initial temperature 45Cfoc 24 brs ; decmscdto«)Cunnl finished. Condumn 70 % RH of room tcmperature, 1.4 m/s of
air velocity. RHofmmla(dSC) 34%(40C) 40 %, RHofauouﬂel(45C)-32%(40(‘)-40% Water balance 1 time/8

hrs. (1 time = 2 hrs)

cmw:mmmm-muwmmmm.mam
Dry weight of sample

- Moisture content(g/g dry solid)

100

% 10 20 30 40 50 60 70 80 90 100
Time (hr)

Figure 4 Relationship between moisture and time during drying of P4-IM-Persimmon

Remark : lnmallempenmudSCforuhn decremdtodOleﬁmshod Conditiop : 70%RHofmommmpcnnm 1.4 m/s of
air velocity. RHofaumlel(“C) =34 %, (40('_') 40 %. RHofmonde((45C) =32 %, (40C)-40% Waubdmoelmne/Bhn

(1 ime =2 hrs)

Calculation : Moisture content = Weight of sample at different time - Dry weight of sample
Dry weight of sample
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