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Abstract

Effects of various drying conditions of agar gel on the physico-chemical properties of dried agar were

investigated. For drying of the agar gel (1.0 x 1.0 x 34.0cm) by means of sun drying, simple solar drying, hot-

air drying (30°C, control, natural convection), hot-air drying (30°C, pretreatment, natural convection) and

freeze drying, it took 96, 75, 67, 50 and 21 hours, respectively. The gel strengths of dried agar gel prepared

by sun drying, solar drying, freeze drying and spray drying were 320, 370, 270 and 360g/cm?, respectively and

that of hot air-dried agar gel was influenced by drying temperature, pretreatment and mode of heat transfer.

The gel strength, the gelation temperature and other quality index of spray-dried agar were not inferior to

those of sun-dried agar, but it was not expected to be economical because of its recovery rate. In case of hot

air drying, the gel strength value of agar increased as the drying rate increased. No significant differences

among various products were noted in the gelation temperature, the melting temperature, the ash and 50,

content.
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Fig. 1. Flow chart agar manufacture and its

relation to drying methods

5ot 1 4

Ag 1.5g0] 3FF 100mlE ¥ 7Fd Lo sk 15mm
o Aol fof 6mid FFslo mabrizh AA™ 45
T fERME 304 &3t $AY F, AUE 2 0.5CTH
eiztoll ubatd SnAtelg ZARSIGch Sasle] HEhtE
o] glg el &xg WLRER shivk.

M

15% %K &#S W7 10um, 2ol 100me] A @l
S5midg FFsted 20CoAA 1547 WA F, Kifie]l A
P2 Fooh 5% 0.5~1.0C/min9] £x2 F714]7]
HA Al el R el 7] deld we] 2xE

FA4sgeh

o=

1.5% %X BES 20Tl 15417 #AS &,
of 4 #F9do] 2027 A F Ax AN FAE A sk
A AYRes gimts 27|50

TR

XS @Y T, BREE ALt —F Epe 2
Ea —Eg AFg 2 oste] 10ml sl gt
z Aok o) MEFES H4sle) XY NREE T
i cEe,



80

K%
FHgt B &R 5g% 100+ 5Tl &istod 2|4
SeAE g o}, TR AR FRAE 4¥sozy

28 3 o
5L"1. ﬂ"ifﬁ}%§1:

IE% 7] %_9_1 ﬁ_x] 5}.%{ ‘4_1 S)‘

£S0;,

HE 3g& 3% QA4 100mie) A 4417 KA
Tl o] £50,5 FBEAH (BaS0,)oll 9sled ot
oy,

k-1 R
AOACikol uhebdl = aksheicy v

2R o EE

wIRSHON o3 WX Mol siRihig

ol 7hx) ERHHES
23,4 % 5ol TASoT, BB EHRE oA 7kl ol
AT 5)4% (36%) o] A Zahsch

KA &h, A 5 BIR ME G O0C, d2T
AAdF), ME G (0T, AHAT, AdNF) U &R
& TRkl —F £71(1.0X1.0%X34.0cm) o] X A

<+ T 1000% (D. B. ) 7hx] &#A7)= o el A
7k 27k 96, 75, 67, 50 ¥ 21417} olgdch

KB @i, KIS# @hE 3 BE 80T, AT,
At F)oll4], EHE BEflolE 2 aolE Molz Q= w4
W, ER deo WAelo] = &k B ol dithel
Ach KA &% ¥ KBS £8 e widl mgsd
o7t Aol MRS A BIRE ) oSl AU AL SR &
thik (30T, AT, AANE) B Ao A5 R
< a8kt

A

+

-

g 70 # Sample dimensions

E 60 | \\‘ o—o0-o0; 0.5x0.5x34,0cm
. R o-e—-s 1,0x1.0x34.0cm
& 50 | o—o—ct 1.5x1,5x34,0cm
—_ 1

% V4 e—o—o 2,0x2,0x34.0cm
— AY

= 40 L \

[

]

v 30

]

@

€20 |

o

Q

© 10

=

H

2 e .

o

= o 1 2 3 & 5 6 7 8 9

Drying time(days)
Fig. 2. Drying curves of agar gel (Sun drying)

+9¥
£

- K

of % K 4 GHRERS Fig

W34 F 5hat3) %)

Sample dimensions

70

: 0.5x0,5x34.0cm
: 1,0x1,0x34.0cm
1.5x1.5x34,0em

s 2.0x2,0x3%,0cm

60 L

50 1

40 L

30 |

20

10 +

" " i " ] M " 1 a
0 1 2 3 & 5 6 7 8 9
Drying time(days)

Moisture content(kg Ho0O/kg dry matter)

Fig. 3. Drying curves of agar gel (Solar Drying)

Sample dimensjons

: pre-treatment
(1.0x1,0x34,0cm)
+-»e: pre-treatment
fl 5x1.5x34.0cm)
: control
{1.0x1,0x34.0cm)
: control
(1.5x1,5x3k,0cm)

-~
[~}

o
(=]

v
(=]
T

»N v}

i=] (-]

r r
/7

-
o

Moisture content(kg H30/kg dry matter)
S
T

70 80 90
Drying time(hours)

10 20 30 40 50 60

<

100

Fig. 4. Drying curves of agar gel
(Hot-air drying : 307TC)

Sample dimensions

o003 0,5x0.5x34.0cm
:1,0x1,0x34,.0cm

21,5x1.5x34.0cm

*-o- -4

25 30
Drying time(hours)
Drying curves of agar gel (Freeze drying)

0 5 10 15 20

Moisture content(kg H20/kg dry matter)

Fig. 5.

o

7
e

Fig. 2004, #8 1903 290 Apolol 428ae)
v omhel A$EAes Ba Ao £¥e) F4o
Folebar wofalch

32
N



Vol. 16, No. 1 (1984)

R EiRer, dAElE Y9 %X P eREE o
270 ZREEL s Y Tohe AL BR o) MokEr
FE XA Fol L=l o) 4ot W K
RR7yE A AU me %K ojde 33z i
K Helz A R Do 580 BKolA ¥2lslof
WREES FH7e Aoz Ande

wRHEol o8 K AR

77he] Akl og R He
HEE o #E Table 1. o Wbl

KB &%, KIB# £& Gk B of Y HB R
ol o8 %X deR =& 320, 370, 270 % 360g/cm®
olgleh. SAB kol ol %X do A= EipEE.

ERe Yo AAz] HEol olef bz Yepbx gle
=, e wd F mE G Ad %X FARws)
flb fkikol wla) wimd Eo zhe Jeluigith S8 %
K A% Az sto] SBE LE(0T) T 2ol glo] Aa
FEE 620g/cm* 2 vebxton olle RE A& F 7
Z EL FAoYet ol AMY AR F EEEHA 4
T3l A stz <@ EEEE Fotol o8 wX
o deltesl asigdcln Azbgch

RS 8 X JeR ey 270g/cm*S Et%Hk 3
Qo HE LR é%t KB &
< el glod gol Azsh
E7b sF=gdeh

Lol whet gigs K shah A2 Table 2
o vtehiglict

FEsh BACEN

N
2~

[E IS

o}
7

J%

8

morje
o

HroEl
o rlo al

g

oX

2

X Wl @EhiEol wE A &K 81

R whel a7l o SRS dele MolA
wgtem, ddEst 447 o s &R

ol oa) t% Fe P Aoz el
BIERO o3 EXS &K

M-8 Gl A WIS Holo] g delRe
of W8E abobr 7l sk 30, 50, 70 % 10ToHA [
SO SHRH (3m/s) 2 FHate] M GHRE 31
o,

ke ERe delded 244 AAE Figbol o
el ot
[l L
& 600 S..
§
~
0
re
) 500 |
=
4
g 400 F
300 |~
A i 1 i i

30 50 70 90 110
Drying temperature(®c)
: Hot-air drying(control) Natural

: Hot-air drying(pre-

‘conviction
treatment )

0---0--0 : Hot-air drying{control) Forced
oo t Not-air drying(pre- fconvection
treatment) (3m/sec)

Fig. 6. The effect of air velocity on the gel

strength of agar.extract

Table 1. The effect of drying method on puality of the agar gel

Drying method Drying Gelation M elting Gel strength Density
temp. () temp, (C) temp. (C) (g/cm’) (g/em’)

Sun-drying 315 79.5 320 0.25
Solar drying 31.5 83. 0 370 0.29
Freeze drying 30.8 79. 6 270 0.15
Spray drying 31. 1 77.5 360 0.12
Hot-air brying # 100 30. 6 87.7 340 0. 64
(control) 70 30.5 80. 6 480 0. 65
50 317 82. 4 530 0.57

30 32.1 76. 8 540 0. 61

Hot-air drying # 100 32.1 82. 3 500 0.53
(pre-treatment) 70 32. 2 74. 8 620 0.53
50 31. 4 76. 6 620 0. 44

30 315 80. 6 620 0.37

Commercial agar 32.5 79.9 330 0. 51

# = Air velocity (3m/sec)
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Table 2. Chemical composition of dried agar

Constituents
Drying method

SO, (%) Ash (%) Moisture(%, wb)

Sun-drying 4.24 6.62 18.32
Solar drying 1. 88 5.87 18.39
Freeze drying 1. 15 4.55 18.32
Spray drying 1. 81 4.48 11.72
Drying temp(TC)
Hot-air drying # 100 2. 10 6.03 10.22
(control) 70 1. 80 524 9.40
50 1.79 5. 60 13.09
30 0.79 4.51 14.38
Hot-air drying # 100 1.26 4.68 4,82
(pre-treatment) 70 3. 14 4.62 11.32
50 1.28 4.39 13.13
30 1.63 4.41 16.86
Commercial agar 0.51 4.48 8.67
# : Air velocity (3m/sec)
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