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ABSTRACT

Tumning process for batch drying of longan was studied.The objectives of the
study were to reduce the time and labor used in turning longan during drying without
adverse effects on quality in terms of moisture content, color, water activity, sensory and
consummer preferences. The experiments were carried out in two parts. In part I
comparision was made between the use of the conventional Taiwan-type batch dryer
and the improved dryer with new tuming mechanism. Ra;ldomized compleie biock
design { RCBD) with 3 replications was used for the test. Three turning intervais were
assinged as treatments. Two thousand kilograms of fresh longan was used in each
drying batch.Depth of longan was 60 cm with air flow rate and drying temperature of 0.8
m/sec ( air velocity 0.7 m/sec ) and 75-80 °c respectively.Test results showed that the
improved dryer was more conveniet in working and required less tumning time. Quality of
the dried fongan was uniform and did not differ from those dried in the Taiwan-type. Cost
of drying was reduced due to less labor used. Therefore, if the farmer modified his
Taiwan-type dryer it would cost him about 7,200 Baht and he would gain his investment
in only 6 years since the saving of labor was about 1,200 Baht per year ( 10 batches of
drying per year).

in part 1. The study was made on finding the appropriate turning interval for
longan drying. The laboratory type dryer was used in the experiment. The dryer could
contain 80 kg of fresh fruit at 60 cm depth. Drying temperatures of B80°C and 65°C with
0.6 mfs air flow were used in the test. Initial moisture conteni of fresh longan was
75 % {(wh). Final moisture content of the fruit was 20 % (wb). The total drying time per
batch was around 48-53 hours. Test results indicated that for large iongan ( grade AA
,diameter more than 2.52 cm) the appropriate turning intervals were 12 and 6 hours at
60°C and 65 °C respectively. For mixed fongan of grade A and B 50 % each (A,ﬁ'iameter
between 2.51-2.21 cm and B, diameter between 2.20-1.94 cm ) the suitable period for

turning was 6 hours for both 60 °C and 65 °C drying temperatures.
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AN Water activity VidaauaudNinsauna (Equilibrium Relative Humidity , ERH ) 989
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FagazfiAragazudng 0 T 1 Teanuaudinsamuinddaingms

(1) = Py/Pys

0) = AU uenTe

Pv = pnnusudla (Vapor Pressure)

Pys = ponusvladusn (Saturated vapor pressure)

Lm:m'm%uﬁuﬁ’mﬁﬂu@a( ERH)= (100) .Aw
Robinson ( 1965 ) A1 Aw Atanuldann  Aw = P/ Py,
P = Vapor pressure of water in equilibrium with fdod '
Pu = Vapor pressure of pure water at the same te.mperrature
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M = Al RH/(1-RH)

Fgumni 40°C A=03918  Tianangdi 50 °C A= 03131

B = 0.2447 - B=0.2477
flgnmgRi 60°C A=01990  fignamgdl 70 °C A= 02247

B =0.4198 , B=03562
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1 weudrlonu i madudamiaunanszuzey uesqdnlel
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nsaLuaan teulaqiii

2. wneuatlauuuliviu wilowiuaadnemms visnnreenuuutlfudqenazus
avlwdiievnldnsndudleinldazan  ssuwdiennseuwiednls nezuzaussqdnlls
tszainns 2,000 Alan3usa ArmnBaiud-letlsznn 60 Sufiwms wiimeanwans

3.AznfmanaRnIuALeeq 20 Alanduan 1 luszudmsauiaanie

4. FraaiadnAnnuSaaN (Anemometer)

5..peeilodn fqmmﬁmemu%uﬁ'uﬁ’mﬁmmmn'}ﬂ

6.5au WA (Hot air oven )

7.weuwidiaosuuld Heater T punaussqdnlatezinn 60 Alaniuan

AauANgnunine 1 mefTuaumm

g.deiiawnm 10 Alanu (azdBum 0.005 Alani)

RddIine 1 Alandu (azidem 0.01 Alaniy)
nadeiiang 100 N3 (@siBem 0.01 NF)

g.mefumes 100 eernuiaTus uaz 200 B4ANTAITLR

10.\#3044a & ( Color meter )

11, 1eiseedn Water activity

12, 1389 pH meter

13 nAearine L PENTAX §1 K1000
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= v Yoo d A e
ATNNANLINN 1 ‘Il’ﬂ%ﬁﬂ"l‘i‘%ﬂﬂ’a\‘lﬂﬂ“n 1 TﬂﬁLﬂﬁ"ﬂ\mﬂﬁ‘Uﬂﬁ“ﬂ
(38 10.00 pm )

v o
NEUATIN 1

BCX  TIME AiRtemp %Rhair  AlRvel  AlRtem  %Rhtop %MC
A 10.002m 40 56 0.7 40.1 72 55.56
B 10.00am 40 56 0.7 38.1 73 54.88
C 10.00am 40 56 0.8 43.1 B8.5 53.15
D 10.00am 40 58 0.7 42.5 68.3 51.26

o o
NR1LIATIN 2

BOX TIME AlRtemp %Rhair  AlRvel AlRtem  %Rhtop “%MC
A 11.00pm ~ 355 54.2 0.7 36.5 70 32.47
B 11.00pm 355 54.2 0.7 381 72 34.25
c 11.00pm 355 54.2 0.8 40.6 65.8 33.56
D 11.00pm 35.5 54.2 0.7 421 87.3 32.18

W -
NAUATIV 3

30X TIME AlRtem  %Rhair  AlRvel AlRtemp  %Rhtcp %6MC
A 02.00pm 38.5 50.1 0.7 39.5 58 26.21
3 02.0Cpm 39.5 50.1 0.7 40.5 56 27.65
c 02.00pm 39.5 50.1 0.8 41 53 26.47
B 02.00pm 39.5 50.1 0.7 43 52 26.74

éua‘mmmu

BOX TIME AlRtem  %Rhair  AlRve! . AlRtemp %Rhiop %MC
A 03.00am 34.4 72 0.7 43 65 18.54
B 03.00am 34.4 72 0.7 42 67 23.08
c 03.00am 34.4 72 . 08 44 64.3 19.42
D 03.00am 34.4 72 0.7 43 65.1 20.05
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= ") oo o o (e
AT MNNANUINT 2 ﬂ@Hﬂﬂﬁ?ﬂﬂﬁﬂ%ﬂ?ﬂﬂ 2z ﬂ@dlﬂ?ﬂdﬂﬂ?ﬂﬂﬁ:d
(ﬁs.l 10.00 pmy)

v Yoo
NRUATIN 1

BOX TIME AlRtemp %Rhair  AlRvel AlRtem  %Rhiop %MC
A 10.302m 37.5 87.5 07 38 75 57.21
B 10.30am 37.5 87.5 0.7 38.5 75  53.84
C 10.30am 375  67.5 0.8 39 77 52.68
D 10.30am 37.5 67.5 0.7 40 78 53.47

o oo
NAUATIY 2

BCX TIME AlRiemp %Rhair  AlRvel AlRtem  %Rhtop %MC
A 11.00pm 39.5 53 0.7 40.2 58 35.84
B 11.00pm 39.5 53 0.7 39.5 57 36.14
C 11.00pm 39.5 53 0.8 41.5 59 34,15
D 11.00pm 39.5 53 0.7 41.2 58.5 35.14

v o
NRUATIN 3

BOX TIME AlRiem  %Rnhair  AlRvel AlRtemmp  %Rhtop %MC

A 12.00am 39 65 0.7 42 63 28.46
8 12.00am 39 65 a.7 41 65 298.24
C 12.00am 39 65 0.8 43 62 27.21
D 12.00am 38 65 0.7 43 61 27.16

guzg HN9eY

BOX TIME AlRiem  %Rhair  AlRvel AiRtemp %Rhtop %MC

A 02.00am 34.4 72 0.7 43 65 20.45
02.00am 34.4 72 0.7 42 67 20

c 02.00am 34.4 72 0.8 44‘ 64.3 18.17

D 02.00am 344 72 0.7 43 65.1 21.58
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= v Yo o A e
AYINNTANLNNY 3 TaYANNINAREIATY 3 SNSRI ES
(B 12.00 pm)

. o
NRUATIN 1

BOX TIME AlRtemp %Rhair  AlRvel AlRtern  %Rhtop %MC
A 02.00zm 35.2 50.1 0.7 38.5 58 56.49
B 02.00am 35.2 50.1 c.7 40.5 56 56.24
C 02.00am 35.2 50.1 0.8 41 53 52.83
D 02.00am 35.2 50.1 0.7 43 52 52.38

o wos
NRUATIN 2

BOX TIME AlRtemp %Rhair  AlRvel AlRtern  %Rhiop %MC
A 04.00pm 35.5 54.2 0.7 36.5 70 3417
B 04.00pm 35.5 54.2 0.7 38.1 72 3518
c 04.00pm 35.5 54.2 0.8 40.6 658  33.87
D 04.00pm 35.5 54.2 0.7 42.1 67.3  33.66

v o
navmATev 3

BOX TIME AlRtem  %Rhair  AlRvel AlRtemp %Rhtop %MC
A 05.00am 39.5 50.1 0.7 39.5 58 27.32
B 02.00am 39.5 50.1 0.7 40.5 58 26.46
Cc 02.00am 39.5 50.1 0.8 41 53 26.84
D 02.00am 39.5 50.1 0.7 43 52 26.95

éuz\jmmmu

BOX TIME AlRtem  %Rhair  AlRvel AlRiemp %Rhtop %MC
A 04.00pm 34.4 72 0.7 43 65 19.88
B 04.00pm 34.4 72 0.7 42 67 21.54
C 04.00pm 34.4 | 72 0.8 44 64.3 19.31
D 04.00pm © 344 ‘ 72 0.? 43 85.1 20.83
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AINNNANLAINT 4 TeyanNsNARBIATIV 1 9BURTIUNEAINT

74
na

U

A9
nANg

1

ndumSad 1
TIME
10.00am
10.00am
10.00am

ndumiad 2
TIME
12.00pm
12.00pm
12.00pm

néumie 3
TIME
02.00pm
02.00pm

02.00pm

TIME
03.00am
03.00am

03.00am

( (34 10.00 pm )

AlRiem
40
40

40

AlRtem
35,5
35.5

35.5

AlRiem
39.5
38.5
39.5

AlRtern
34.4
34.4

34.4

%Rhair  AlRvel AlRtemp  %Rhiop

56 0.7 42 71
56 0.7 39 72
56 0.8 42 70

%Rhair  AlRvel AlRiemp %Rhiop

54.2 0.7 37.8 69
54.2 0.7 39.1 67
54.2 0.8 40.6 65.8

%Rhair  AlRvel AlRtemp %Rhtop

50.1 0.7 41 57
501 07 39 58
50.1 0.8 40 80

%Rhair  AlRvel AlRtemp  %Rbiop

72 0.7 42 64.5
72 0.7 40 86
72 0.8 43 65

%MC
59.18
69.33

70.37

%MC
48.67
58.14

52.62

“%MC
34.52
35.71

39.51

%MC
19.44
24.24

25
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1 L t 1
FNTNMNANNN 5 Aa3AN1mMAsacAeRl 2 28IATRNNERINS
( i3 10.00 pm )

|
NRLATIV 1

G TIME AlRtem  %Rhair  AlRvel  AlRtemp %Rhtop %MC
£74 10.30am 37.5 67.5 0.7 39 74 £1.89
Na"4 10.30am 37.5 B7.5 0.7 38.1 73.5 65.41
U 10.30am 37.5 67.5 0.8 40 75 69,24

o vod
NRLATIN 2

fu TIME AlRtem  %Rhair  AlRvel  AlRtemp %Rhtop %MC
819 12.00pm 39.5 53 0.7 41 59 47.25
N&"a 12.00pm 39.5 53 0.7 40 57 53.14
U 12.00pm 395 53 0.8 42 58.5 50.48
nduAieT 3 7
fu  TME  ARem %Rnair  AlRvel  AlRtemp %Rhiop  %MC
f19 01.00pm 39 85 0.7 43 64 33.35
Na"a 01.00pm 39 65 07 40 65 37.21
11 01.00pm 39 85 0.8 42.5 63.5  39.98
éu@mms@u
%u TIME AlRtern  %Rhair  AlRvel AlRtemp  %Rhtop %MC
814 02.00am 34.4 72 0.7 42 81 19.95
N&E"Y 02.00am 34.4 72 0.7 44 66 23.07

uu 02.00am 34.4 72 0.8 41.¢ 63 221
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FsamAEUANT 6 deyanmarecaith 3aeusTeNERINS

e
e

f14
nNANY

U

A4
Na4

1

néuUASeA 1
TIME
02.00am
02.00am
02.00am

nfUASIT 2
TIME
04.00pm
04.00pm
04.00pm

ndunied 3
TIME
05.00am
02.00am
02.00am

Ebuzgmm?@u
TIME
04.00pm
04.00pm

04.00pm

(33 12.00 pm)

AlRtern  %Rhair
35.2 50.1
352 50.1
35.2 50.1
AlRtem  %Rhair
35.5 54.2
35.5 54,2
35.5 54.2
AlRtem  %Rhair
39.5 50.1
39.5 50.1
38.5 50.1
AlRtem  %Rhair
34.4 72
34.4 72
34.4 72

AlRvel

AlRvel

AlRvel

AlRvel

0.7
0.7

0.8

0.7
0.7

0.8

0.7
0.7
0.8

0.7
0.7

0.8

AlRtemp
39,5
40.5

41

AlRtemp
36.5
38.1
40.6

AlRiemp
295
40.5
41

AlRtemp
43
42
44

%Rhtop
58
56

53

%Rhtep
70
72
85.8

%Rhiop
58
56
53

%Rhtop
55
87

64.3

%MC
59.83
54.11

72.34

%MC
46.84
46.75

52.84

%MC
31.79
37.15

40.45

%MC
20.01
22.23
18.03
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senaReandt 7 deyamsmsaagatiaunInBsATaNTERINILAT I AR TLILE

FIRINNT gH pH pH L@Eéﬂ Aw Aw Aw L'ilaltl
m"’é@aﬁﬂﬁuﬂqq{m.a)w 5.86 5.88 5.81 5.85 0.63 0.65 0.63 0.64
2 5.33 5.6 5.58 5.5 0.6 0.63 0.6 0.81
3 5.35 5.28 5,27 5.3 0.58 0.58 0.55 0.57
L@ﬁlmmwmmﬁ(m.w 5.47 5.48 5.38 5.44 0.55 0.55 0.53 0.54
2 4.84 4,88 4.88 4.87 0.48 0.48 0.47 0.47
3 4.9 4.85 4.83 4.86 0.43 0.4 0.42 0.42
Ealilpghs L L L L@?ﬁlﬂ a a a LQ?Q'EI
m‘?au‘?iﬂ%uﬂqq(m.w 28.97 33.58 31.48 31.34 6.58 6.61 7.98 7.06
2 37.14 36.02 37.09 37.08 7.82 7.12 7.68 7.98
3 35.87 33.17 31.81 33.62 5.11 5.63 5.79 5.51
WS BANLAENE(R.E) 1 37.16 36.48 36.39 36.68 5.8 6.18 5.68 5.89
2 28.94 33.59 31.26 31.26 1.77 311 3.25 2.7
3 31.24 32.48 33.32 32.35 6.33 6.54 6.63 8.5
3 b b b i
Lm?@ﬁiﬂ%’uﬂ@@(m.ﬁ)? 1.46 0.7 -0.53 0.54
2 -0.86 0.28 0.44 0.02
_ 3 2.5 -1.71 -1.81 -2.01
A UNEAINI(. 8} 455 214 288  -323
2 4,09 3.57 2.35 3.34
3 8.02 6.1 6 B.71
e oHede) AwqeRn) L(edn) 2 Gede) b (ehe)
isesRURse(.E Y 5.85 0.636 31.3367  7.0567  0.5433
2 55033 0.611 37.0833  7.9767 0.02
3 53  0.5727 33.6167 5.51 2.01
(i ainERINI(R.E)1 54433  0.5443 36.6767 = 589  -3.2267
2 4.8667 0.472 31.2633 271 3.3367

3 4.86 0.4187 32.3467 6.5 8.70867
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o + [ P d  a (e
AT HNNARNLINY 8 %@Hﬁnqﬁﬂ?qqa@'ﬂF‘]mﬂ’lwll:ﬂﬂﬂ?:a'}'ﬂﬂ““ﬁ f.¢ W‘I"ﬂ@'&lﬂ?@\?ﬂﬂﬁ‘uﬂﬁ:ﬁ

AL & nau 501 WRfNAR  AMNTELIIN
1 5 & 5 2 3
2 5 5 5 5 5
3 5 4 5 5 5
4 7 7 7 7 7
5 3 2 6 5 4
8 5 4 4 4
7 6 5] 5 6 5]
8 7 2 3 3 4
9 5 5 5 5

10 3 2 3 4 4
11 6 5 4 5 5
12 6 5 7 & 5
13 5 5 4 4 4
14 7 3 5 6 "5
15 7 7 & 7 7
16 3 4 4 3 5
17 5 7 B 5 5
18 5 4 6 5
19 5 6] 6 4 5
20 5 6 4 4 4
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o o - o = o o
ATTISNIANLANT 9 mﬂu‘,ﬂmmm%@uF}mmwimﬂs::mmmm BLELY 2 m@am?mﬂmﬂga

AL a N sn1d  LRRNNE  AYTELIN
1 7 T- 6 5 6
2 6 B 4 6 6
3 5 4 6 4 4
4 6 7 6 B
5 5 4 5 3 4
6 5 5 5 3 5
7 5 6 5 5
8 B 6 5 5
9 4 6 8 5

10 4 3 5 4 4
11 , 5 5 4 8 5
12 6 5 5 5 5
13 5 5 5 4 5
14 3 3 5 7 4
15 3 7 6 3 6
16 6 4 4 4 4
17 5 4 6 5 5
18 6 7 6 4 5
19 4 & 4 4 5
20 5 3 6 4 5
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4w ' - < P
FrsanARuani deyansmsaaseuRnuwinesra AT f.e R 3 1euAsae s

A E nu saTR LARNAR  AYNTEUIIN
1 7 7 6 5 B
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