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The Study of Parameters for the Analysis of Pineapple Glacé Drying

ad A a <
9138 muu"lwl {as auy¥In I@lﬂﬂ!‘iﬁ!i}‘ﬂﬁ2
Aree Teanchai and Somchart Soponronnarit

ABSTRACT

The objectives of this study are to determine experimentally some properties of pineapple
glacé such as equilibrium moisture content, moisture diffusion coefficient, density and specific heat.
These parameters are useful and necessary for drying analysis. The equations describing these
parameters were found out by curve fitting using least square technique.

The equilibrium moisture content was determined by static method using saturated sait
solution. It was found that equilibrium moisture content decreased with the temperature for relative
humidity range from 0-35 percent, but increased with the temperature for relative humidity higher
than 45 percent. The equation of Iglesias & Chirife, 1978 was found to be accurate to describe the
experimental results.

The results of the drying of pineapple glacé showed that moisture diffusion coefficient
increased exponentially with drying temperature and the effect of air velocity was not significant.
The temperature range from 55-65°C was suitable for drying pineapple glacé regarding to good
quality.

For other parameters such as density and specific heat, it was found that the density increased
linearly with moisture content in dry basis and specific heat increased linearly with moisture content
in wet basis.
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Table 1 Equations of equilibrium moisture content.

Equations of Forms Forms for regression analysis
Brunaver ef al. (1938) M 1  C-HRH RH __ 1 (C-DRH
U-ROM, CM_~ ~CM, (-REM, CM_ ~CM,

1

1

Iglesias & Chirife (1978) o M, + M2q+M05 1= A+BRH n M, + MZecl +Mys 1 = A+BRH
Oswin (1946) M, = A [RH/(I-1RH)J mM_= In A+nln [RH/ (1 -1 RH)]
AMB
Halsey (1948) RH = exp [-——5] In [-R(T +273) In RH] = lh A+BhM
R (T +273) A
Chung & Pfost (1967) WRH = 2 P BMY In [-R(T+273) In RH] -~ b A-B.M_
R(T+273)
Henderson (1952) I-RH = exp [-A(T +273) MB ] In[-—— m(RH} =l A+BInM
°q (T +273) «q
where RH = relative humidity, decimal
Meq = equilibrium moisture contents, % d.b.
M - = monolayer moisture content, % d.b.
Mo.s = moisture content at 50% RH, % d.b.
T = temperature, ‘c
R = gas constant = 8.314 KJ/kgmole - K
ABCn = constants
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Table 2 Constants in equations of equilibrium moisture content of pineapple glace'.

Temperature Constants
Equations of R
°C AorC BorM_ norM”
Brunaver et al. (1938) 50 226.31 6.73 - 0.97
57 17.29 7.56 - 0.98
65 6.83 8.44 - 0.97
72 2.73 12.60 - 0.82
Iglesias & Chirife (1978) 50 237 236 14.80 0.99
57 2.23 2.57 15.35 0.99
65 2.11 2.77 14.95 0.98
72 1.91 349 18.85 0.99
Oswin (1946) 50 17.45 - 0.48 0.98
57 16.67 - 0.54 0.98
65 16.23 - 0.59 0.97
72 18.99 - 0.77 0.99
Halsey (1948) 50-72 36923.21 -1.0587 - 097
Chung & Pfost (1967) 50-72 6974.55 0.0611 - 093
Henderson (1952) 50-72 6.7291 x 10° 1.1595 - 0.94

Table 3 Equations relating constants and temperature (equations of Brunauer et al 1938, Iglesias

and Chirife, 1978 and Oswin, 1946) .

Equations of Constants Equations R
Brunauer et al. (1938) Mm M = 1/[0.330136 -0.002979 T] 0.97
C C = exp [-8.85642 + 688.199/] T] 0.94

Iglesias & Chirife (1978) M, My, = 1/0.100346 - 0.00063 T] 0.92
A A = 340318 - 0.020486 T 0.98

B \B = 1/{0.728827 - 0.005964 T] 0.95

A A = T/[0.076149 T - 0.93664] 0.99

Oswin (1946) N N = 1/[3.74933 - 0.033061 T) 0.97
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Figure 1 Comparison between experimental and calcu-
lated moisture isotherms of pineapple glacé
at 50°C

A Experiment

e e Brunauer, et al, (1938)
70

e — Iglesias & Chirife {1878)
60 —— —— Halsay (1948)

— ————— Chung & Pfost {1967 )

50 /
Oswin {1946 )

80 Henderson (1952 )

equilibrium  moisture  content, % d.b.

relative  humidity, %

Figure 3 Comparison between experimental and cal-
culated moisture isotherms of pineapple glacé
at 65°C.
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Table 4 Appearance of pineapple glace’

Hunter Value CIE value
Drying temperature RHScolour chart Appearance
L b Y z

55 °C 47.92 +18.36 22.96 12.27 yellow group yellow, dry skin,
48.01 +15.61 23.05 14.58 13-B soft texture
47.52 +17.35 22.58 12.76

60 °C 48.10 +17.64 23.13 13.00 yellow group yellow, dry skin,
47.02 +17.75 22.11 12.02 13-B soft texture
47.89 +16.93 2293 13.40

65 °C 46.93 +17.30 22.02 1231 yellow group yellow, dry skin,
4721 +16.54 22.28 13.15 13-B soft texture
47.38 +16.97 22.45 12.95 )

70" °C 43.83 +17.25 19.21 9.93 yellow group dark yellow,
44.57 +16.36 19.86 11.16 13-A hard skin,
4496 +16.93 20.21 11.03 dry texture

75 °C 41.24 +15.95 17.00 8.99 yellow orange brown yellow
42.73 +16.03 18.25 10.00 group hard skin,
42.79 +15.55 18.30 10.40 21-B hard texture

Product 49.41 +21.55 24.41 26.90 yellow group yellow, hard

(Chin Hua company) 52.59 +19.76 27.66 15.23 13-B skin, soft texture

50.88 +20.83 25.88 12.69
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