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Abstract: The packed column and the plate column were introduced and their process in camellia oil deordorization were investigated.
With the studies of deordorization steam flow, feed rate, feed temperature, and through the orthogonal experiment of three factors, the main
quality indexes of the experimental data were compared. The results indicated tha the distillation capacity of packed column was greater than
the plate one, which effectively reduced the fat acid value, but produed more trans fatty acids. Packed column lost more VE and unsaponifiable
matter, with the difference of 0.039% and 0.051%, respectively. The packed column made the oxidative stability worse, and the difference of
AOM value was up to 0.22 h. The decolorization ability of packed column was lower thanthe plate column, butthe ability of removing peroxide

was equivalent to plate one.
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Table 1 The experimental equipments and instruments
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Fig.1 Flow diagram of deodorization technology
1.32 ¥ EF KR

SORHEE R S BRI 2 i 0 SR U 2 7 TREF I R
AR E . b R Fgh i B AR AR IR
RGOS . B3 T3 — AR AFEAT IR R S . A
Xof [ 5 ) A SEEG A 0 28V T RH40 kPa MR &
4 m¥h. FEMIEEE256 C o SLIGTRIRI BRI R
HE AR E 1

2 HR5R

21 BREER TR

211 EARNEFRERATLH)AT

BRI SRR AN R 2873 B S 06 5 R0 EE L 36
2 (SMHMEMRZE, A RIEURIE SO0 B0 Dol 2 5 B TR 2%
TIGHAE, LU HRFED.

M2 AT LA, BEE 2] HE R, Pk
S A= AR 7T RTINS R
AR WEAR ETE T .

EMFMZSHET, HEEE R AR ok =46
T TR, —HNERARE; AR, VE i
R THE; BiEZAS REE S, P VE Bik
B, AR RO, IS VE 5% 12 0K,
THERE AU EREE VE CEEH B
=TS

XFEC AT 2R BH,  SERLES PR BB B3 i 107 B AN AN 12
WIRE 1B o, 2RV ELEBORE, Z R ek,
XU SRR ES 1 R A T e T AR

FH T P R i S B 1 2 A AR — B, R el
o it S )i SR A S R AR T RIS AR
PR ZE RN, SRS I (uRe J IR IS TR %

Bl A 28 HE I3 N, ARIEN SLM AOMIE 5 T-3H

217



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.2

FHE, U IR I S R I AR s B, 7K
RHERCN Z R AR, EFEERSHEREM,

ZEFEIBHAZ K -

R2 AR AEEMHEFRIE ST R EE AR

Table 2 Steam flow in packed column and plate column

FI5 steaml steam?2 steam3 steam4 steam5 S
R Z/KPa 20 30 40 50 60
# kiR E/(mh) 4 4 4 4 4 4
# iR EIC 256 256 256 256 256
HpHE 0.83 0.84 0.81 0.81 1.13 0.46
TFA/% e 0.80 0.82 0.82 0.81 1.10 0.32
A 0.03 0.02 -0.01 0 0.03 0.014
A 0.013 0.007 0.006 0.007 0.003 0.0036
VE/% e 0.044 0.040 0.040 0.041 0.032 0.014
A -0.031 -0.033 -0.034 -0.034 -0.029 -0.011
SRS 0.13 0.11 0.12 0.09 0.09 0.04
AVI(mgKOH/g)  #3% 0.16 0.16 0.14 0.11 0.10 0.051
A -0.03 -0.05 -0.02 -0.02 -0.01 0.014
HA 0.03 0.03 0.03 0.03 0.04 0.012
PV/(mmol/kg) TS 0.03 0.03 0.03 0.04 0.04 0.013
A 0 0 0 -0.01 0 0.0032
A 1.3/13.0 1.2/12.0 1.1/11.0 1.0/10.0 1.0/10.0 0.4/4.0
Colour(R/Y) e 1.2/13.0 1.2/11.0 1.1/11.0 1.0/10.0 0.9/9.0 0.4/3.9
A 0.0/0.0 0.0/1.0 0.0/0.0 0.0/0.0 0.1/1.0 0.04/0.4
HoAHE 0.24 0.22 0.23 0.22 0.18 0.078
REAA% 3% 0.26 0.24 0.22 0.23 0.21 0.083
A -0.02 -0.02 0.01 -0.01 -0.03 0.012
HAH 3.32 3.05 3.12 3.00 2.66 1.08
AOM {#i/h e 3.32 3.26 3.14 3.23 3.02 1.12
A 0 -0.21 -0.02 -0.23 -0.36 0.12
212 #tihiA= (BB EILER sy P R 9T B S £ A R L 3.
r
=3 MR EERHEARE ST RITLE 5T GERHE-RIE)
Table 3 Feed rate in packed column and plate column
E5 timel time2 time 3 time 4 time 5 S
A4 A= /kPa 40 40 40 40 40
# ik R /(m¥h) 3 35 4 45 5
iR &L C 256 256 256 256 256
HURH 0.82 0.77 0.81 0.79 0.16 0.44
TFA/% A 0.79 0.75 0.71 0.76 0.16 0.37
A 0.03 0.020 0.010 0.030 0.00 0.037
HAE 0.002 0.009 0.006 0.011 0.021 0.0077
VE/% (e 0.032 0.039 0.040 0.035 0.052 0.019
A -0.030 -0.030 -0.034 -0.024 -0.031 0.014
HRH 0.08 0.11 0.11 0.14 0.15 0.058
AV
{mgKOHIQ) AR 0.12 0.11 0.13 0.15 0.18 0.066
A -0.04 0.00 -0.02 -0.01 -0.03 0.017
HAE 0.03 0.05 0.03 0.04 0.03 0.018
PV/(mmol/kg)
e 0.03 0.04 0.03 0.03 0.03 0.015
#HTRH
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A 0 -0.01 0 0.01 0 0.0052
LS 0.9/9.0 1.0/11.0 1.2/11.0 1.2/13.0 1.3/13.0 0.5/5.3
Colour(R/Y) LTS 0.9/10.0 1.0/10.0 1.1/11.0 1.2/12.0 1.3/13.0 0.5/5.1
A 0.0/-1.0 0.0/1.0 0.1/0.0 0.0/1.0 0.0/0.0 0.04/0.8
Pt 0.10 0.23 0.22 0.27 0.30 0.22
2% 3% 0.17 0.36 0.34 0.35 0.41 0.08
A -0.070 0.013 0.012 -0.080 -0.011 0.051
Pt 2.79 3.00 3.03 2.96 3.18 1.34
AOM {&i/h LS 2.81 2.99 3.05 2.95 3.38 1.36
A -0.02 0.01 -0.02 0.01 -0.20 0.082
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Table 4 Feed temperature in packed column and plate column

K5 Templ Temp?2 Temp3 Temp4 Temp5 S
AR 2 /kPa 40 40 40 40 40
# iR E/(mih) 4 4 4 4 4
iR AT 248 252 256 260 264
HAHE 0.16 0.27 0.81 0.92 1.06 0.46
TFA/% TS 0.10 0.23 0.81 0.96 1.030 0.47
A 0.060 0.040 0.00 -0.04 0.03 0.034
HRH 0.011 0.015 0.006 0.005 0.005 0.0055
VE/% e 0.055 0.052 0.036 0.031 0.030 0.021
A -0.044 -0.037 -0.030 -0.026 -0.025 0.016
SRS 0.11 0.12 0.13 0.12 0.09 0.052
AV(mgKO .
Hig) TS 0.13 0.14 0.13 0.14 0.11 0.059
A -0.02 -0.02 0 -0.02 -0.02 0.011
" AT 0.04 0.03 0.03 0.03 0.03 0.015
TS 0.03 0.04 0.03 0.03 0.03 0.015
/(mmol/kg)
A 0 0 0 0 0 0.0063
HURH 1.4/14.0 1.3/13.0 1.1/12.0 1.1/11.0 1.0/10.0 0.5/6.2
Colour(RIY)  ##% 1.4/15 1.2/12.0 1.0/11.0 1.0/9.0 0.9/9.0 0.5/5.4
A 0.0/-1.0 0.1/1.0 0.1/1.0 0.1/2.0 0.1/1.0 0.05/1.0
PR 0.38 0.36 0.34 0.33 0.23 0.16
RN B 0.40 0.34 0.32 0.33 0.26 0.15
A -0.021 0.023 0.015 0.007 -0.034 0.020
A 321 3.14 3.13 3.05 2.95 1.38
AOM 4i/h e 3.26 3.18 3.12 3.05 2.98 1.39
A -0.05 -0.04 0.01 0 -0.05 0.025
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Table 5 Orthogonal experiment

A(KAR  Bl#miA C(EbiE
7K—T_ = = 3 F [
% /kPa) F/(m¥h)]  E/IC)
1 30 35 252
2 40 4 256
3 50 45 260
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Table 6 Orthogonal experimental in packed column and plate column

R IE nl n2 n3 n4 n5 né6 n7 n8 n9 S
&4 & /kPa 30 30 30 40 40 40 50 50 50
# kiR /(mih) 35 4 45 35 4 45 35 4 45
H#ibiREIC 252 256 260 256 260 252 260 252 256
HEHE 060 0.90 0.74 0.67 046 0.27 1.20 0.46 0.66 0.27
TFA/% e 0.67 0.87 0.87 0.75 0.57 0.23 1.33 0.57 0.85 0.30
A -0.07 0.03 -0.13  -0.080 .<0.11 0.04 -0.13 -0.11 -0.19 0.075
A 00070 0.0070  0.011 0.0090 0016 0.015 0.012  0.014 0.0040  0.0041
Vel% #3¥  0.0060 0.010 = 0.045. ~ 0.039 0.044 0.052 0030 0.048 0.043 0.017
A 0.001  -0.003 = -0.034- -0.03 -0.028 -0.037 -0.018 -0.034 -0.030  0.015
A 0.10 0.11 0.13 0.09 0.12 0.11 0.08 0.11 0.12 0.016
AV
e 0.12 0.14 0.18 0.11 0.14 0.15 0.09 0.12 0.14 0.026
/(mgKOH/qg)
A -0.02 -0.03 -0.05 -0.02 -0.02 -0.04 -0.01 -0.01 -0.02 0.013
oy A 0.03 0.03 0.02 0.05 0.03 0.03 0.02 0.04 0.03 0.0093
e 0.04 0.03 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.0050
/(mmol/kg)
A -0.01 0 0 0.02 0 0 -0.01 0.01 0 0.0093
1.2/ 1.2/ 1.2/ 1.2/ 1.2/ 1.3/ 1.0/ 1.2/ 1.2/
WA 0.078/1.2
12.0 12.0 11.0 12.0 12.0 14.0 10.0 11.0 13.0
1.2/ 1.2/ 1.1/ 1.2/ 1.2/ 1.3/ 0.9/ 1.2/ 1.1/
Colour(R/Y) TS 0.011/1.1
11.0 12.0 12.0 12.0 12.0 13.0 9.0 12.0 11.0
0.0/ 0.0/ 0.0/ 0.0/ 0.0/ 0.0/ 0.1/ 0.0/ 0.1/
A 0.05/1.0
1.0 0.0 -1.0 0.0 0.0 1.0 1.0 -1.0 2.0
HAE 036 0.32 0.34 0.36 0.35 0.36 0.18 0.35 0.48 0.076
REAAHI% e 0.41 0.34 0.36 0.33 0.33 0.36 0.23 0.39 0.48 0.067
A -0.051 -0.022 -0.018 0.032 0.023 000 -0050 -0.040  0.00 0.031
HAE 204 2.96 3.13 2.83 2.89 3.02 2.76 2.76 2.92 0.12
AOM f1i/h #Ek 3.08 3.18 3.29 3.05 2.98 3.01 2.84 2.83 2.92 0.15
A -0.14 -0.22 -0.16 -0.22 -0.09 0.01 -0.08 -0.07 0 0.084

M6 WL H, fEn7 S, HITZ%MNR:
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