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ABSTRACT

The purpose of this research was to study the drying model and the influence of the drying
temperature on the quality of Camellia oleifera seed oil. Unhulled C. Oleifera seed was dried from the
initial moisture of 15.18 + 0.35% until 7 + 1% (w.b.) by solar and hot air drying at different
temperatures(50, 60, 70, 80, 90, 100, 110 and 120 °C). The experiment was divided into 2 sections
which are (1) the developing of the drying mathematical model and (2) the study of the influences of the
drying temperature on the yield (%) and quality of C. oleifera seed oil. In the first part, Page’s model was
the most precise model for prediction. The longest and shortest drying times were 7 hours at 50 °C and
1 hour at 120 °C, respectively. According to the second experiment, the yield of C. oleifera oil extracted
using solvents (33.77 to 34.86 %) was higher than the one extracted using a single screw press machine
(26.43 to 28.88 %). The color values of oil from color measurement using the Lovibond colorimeter were
not different while the total color difference (AE) calculated from the results obtained from the
spectrophotometer were between 0.26 to 0.58. The acid value (AV) and peroxide value (PV) of oil, were
2.02 to 2.36 mgKOH/g and4.02 to 4.55 mEqg/kg respectively. The percentage of fatty acids omega 3, 6
and 9 were in a range of 0.196 to 0.264, 8.533 to 7.738 and 72.63 to 73.54, respectively. The results
revealed that the drying temperatures did not affect the qualities (color, AV, PV, omega 3, 6 and 9) of C.

oleifera seed extraction.
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Figure 1 The moisture content the samples during drying at the different time and temperature
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Figure 2 Experimental and predicted moisture ratio from Page’s model at different drying temperatures
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Table 2 Constant value for different thin layer drying models

temperature(°C) 50 60 70 80 90 100 110 120

Page’s k (min™") 0.0130 0.0200 0.0420 0.0180 0.0370 0.0640 0.0600 0.0660
N 0.8600 0.8370 0.6980 0.8850 0.7590 0.6480 0.6620 0.6790
R? 0.9930 0.9970 0.9730 0.9800 0.9810 0.9870 0.9730 0.9620
RMSE %d.b.) 0.14 0.15 0.21 0.34 0.27 0.17 0.23 0.32

Lewis k (min™") 0.0060 0.0080 0.0090 0.0100 0.0110 0.0130 0.0140 0.0150
R? 0.9910 0.9870 0.9480 0.9850 0.9480 0.9350 0.9650 0.9300
RMSE (% d.b.) 0.33 0.50 0.79 0.56 0.62 0.84 0.76 0.89

Wang

and k (min™) 0.0050 0.0070 0.0070 0.0100 0.0100 0.0110 0.0130 0.0150

Singh
A 0.9400 0.8800 0.8000 0.9600 0.8800 0.8800 0.9300 0.9000
R? 0.9930 0.9920 0.9430 0.9860 0.9660 0.9570 0.9750 0.9300
RMSE (% d.b.) 0.56 0.65 0.69 0.44 0.88 0.92 0.75 0.95

Two

compart  k; (min™") 0.0051 0.0068 0.0176 0.0462 0.0032 0.0879 0.0105 0.0128

ment
ky (min™") 0.0238 0.0231 0.0036 0.0092 0.0237 0.0092 0.5348 0.5162
A 0.7893 0.6666 0.6882 0.1618 0.2905 0.2930 0.7646 0.7523
B 0.2114 0.3331 0.3105 0.8396 0.7115 0.7069 0.2354 0.2477
R? 0.9636 0.9653 0.9624 0.9761 0.9777 0.9796 0.9807 0.9828
RMSE (% d.b.) 0.11 0.08 0.51 0.3 0.16 0.18 0.16 0.38
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Table 3 Color of tea oil measured using different methods (Lovibond and Spectrophotometer)

Lovibond Spectrophotometer
Sample
Red Yellow Blue White L* a* b* AE
Sun dryer 1.6 30 0 0 53.66 + 0.03°  0.68 £ 0.02*°  72.15 £ 0.38"

50 °C 1.6 30 0 0 53.71£0.02° 0.69+0.02®  72.35%0.23° 0.26 + 0.17
60 °C 1.6 30 0 0 53.71+0.01°  0.72+0.02°  72.43 x0.05° 0.36 + 0.21
70 °C 1.6 30 0 0 53.65+ 0.04° 0.70 £ 0.02*° 71.82 +0.08°®°  0.38 = 0.21
80 °C 1.6 30 0 0 53.70 £ 0.02>  0.73+£0.02°  71.57 £ 0.39° 0.59 + 0.42
90 °C 1.6 30 0 0 53.66 + 0.01°  0.71 £0.02*°  71.76 £+ 0.09®  0.39 + 0.33
100 °C 1.6 30 0 0 53.71+0.02° 0.71+0.01*° 7160+ 0.23° 0.58 + 0.48
110 °C 1.6 30 0 0 53.66 + 0.04®®  0.70 + 0.02**°  71.79 + 0.29% 0.54 £ 0.29
120 °C 1.6 30 0 0 53.70 + 0.02°  0.70 £ 0.01™°  71.61 + 0.22° 0.54 + 0.21

Note: Means in column followed by the same superscript were not significantly different at 0.05 significance level according to Duncan’s multiple range test.

* * 2 * * 2
AE = \/(Lsample - Lsun dryer) + (asample — Qsun dryer) + (b

sample ~

* )2
sun dryer
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(Peroxide Value)
PINMINARBINLINET P V. 2838
Lwé’@‘mmnmimaadﬁ@hmnﬁq@ 4.55 + 0.032
= 'Y o = Y o A )
mEg/kg. T4 1@NNANSRAALNAATINUNBLUAS
fpgmnnil 50 °C LLazﬁ@hﬁaﬂﬁq@ 4.02 +0.031
mEg/kg. MNMIFNALNAATINUNDUURIG L
A @ A A o
9Nl 70 °Caauaaslu Table 4 Taen PV 71ld
=1
i

ANNLANAINWLANTBE Tuguasns

SeTTRANULTUTINTIR A LRRLTaY P V

AUNNTANLAALRZNNTOULAIAILANTOUN 8

3z@i°uqmvsqﬁ1wﬁ’m 50 - 120 °C 3nnNan1g

A

"3Lﬂi'1zvi’m<1aﬁﬁLLamsLﬁLﬁu'mm”uqm%nuw
99 nlunseuuiowiamiinaulidsnsna
dadn PV fildanmnaassfissauanuidosio
95% §aAARaINLNIWIALVAY Zhang et al. (2010)

a

s'fiaﬂ'lLuﬁmmmmanﬁmLLazamwTaﬁqmvsqu
100 °C niHanATfafIiNazaeLEn LT
I@]ﬂmﬂﬁmm%”auﬁim”uqugﬁ 30, 40, 50
waz 60°C wuhagmngilunmsldanuianla
gonadoAn PV lagnanisnasadiiladenads

37 4 + 035 mEqgkg®C

Table 4 Acid value (AV) and peroxide value (PV) of tea oil at different drying temperature

Sample AV (mgKOH/g)" PV (mEg/kg.)"™
Sun drying 2.36 £ 0.015 4.48 + 0.029
50 °C 2.25 +0.016 4.55 + 0.032
60 °C 2.33 £ 0.016 4.13 £ 0.030
70 °C 2.09 £ 0.015 4.02 £ 0.031
80 °C 2.30 £ 0.016 4.44 + 0.031
90 °C 2.13 £ 0.015 4.37 £ 0.030
100 °C 2.35 + 0.001 4.53 £ 0.030
110 °C 2.02 £ 0.015 4.67 £ 0.002
120 °C 2.26 £ 0.015 4.32 £ 0.031

Note: "Means in the same column were not significantly different at 0.05 significance level according to Duncan’s

multiple range test.
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Table 5 Quantities of oleic acid ((WJ9), linoleic acid (LW6), and linolenic acid (LW3) in the tea oilextracted

from the samples dried at the different temperature

Sample Oleic Acid (WJ9) Linoleic Acid (LJ6) Linolenic Acid ((W3)

Sun drying 73.34 8.314 0.261
50 °C 73.51 8.292 0.250
60 °C 72.88 8.187 0.245
70 °C 73.54 7.782 0.235
80 °C 73.12 8.207 0.230
90 °C 73.43 8.079 0.196
100 °C 72.63 8.533 0.250
110 °C 72.73 8.014 0.264
120 °C 72.97 7.738 0.264

G
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