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Table 1 Flow rate and mobile phase constituent in AITC determination
Time/(min)  wa /(%) wy /(%) v/ (mL/min) Time/(min)  wa /(%) wy/(Y0) v/(mL/min)
0 0 100 1 20 65 35 1
2 0 100 1 30 0 100 1
3 65 35 1
3 #HR5ITR
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Kinetics process of removing AITC by HPCD

at 55 C under different pressures
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Fig. 2 Kinetics process of removing AITC by HPCD

at 8 MPa and different temperatures
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Table 2 Fitting equation and parameters of removing AITC by HPCD at 55 “C under different pressures
p/(MPa) T/CC)H Fitting equation R? k/(min~ 1) T,/ (min)
8.0 55 y=100. 46 exp(—0. 067x) 0.972 0.067 10. 3
15.0 55 y=75.66exp(—0.040x) 0.968 0. 040 17.3
22.0 55 y="71.54exp(—0.047x) 0.956 0. 047 14.7

®3 8 MPa,REIRET HPCD Bt AITC IFI N ZEFERSH
Table 3 Fitting equation and parameters of removing AITC by HPCD under 8 MPa and different temperatures

p/(MPa) T/CC)H Fitting equation R? k/(min ") T/»/(min)
8.0 55 y=100. 46 exp(—0. 0672) 0.972 0.067 10. 3
8.0 45 y=094. 30exp(—0.054x) 0. 980 0.054 12.8
8.0 35 y=280.92exp(—0.021x) 0. 870 0.021 33.2

3.2 HPCD RiF& AITC BI#L &5 7

m & 1. 2 %0, HPCD fEA Bk AITC, X EE W K. —J5 1 . CO, i AITC /K% ik iR 1k .
AN pH A R S5 A TR R RS R 3 T ATTC W REff s 55— D7 i, ATTC BAT 88 45 &
PR, H RS AITC &4 i®# . 78 HPCD bRt #2 b ATTC f93% HIOF B figt W — > sa sk K2 b T
fiff DX — [R) A, A WF SRR AL T HPCD AbBEAE F2 b pH A Y T B AR BE 19 A2 AL X ATTC R fig (1 52 )

HPCD 4b ¥t # vh ATTC W pH AL 4 Fras., i THEHUER CO, & B EL, BT L3 4
A 20 pH AR = T ATTC KA SEPR pH (. FE 4 T LLE . HPCD b BEA 3L IR T AL-
TCKFEWN pH (H, AL FRF W pH EH 6. 17 FRAKE 3. 90~4. 33, X BT F F HPCD &b ¥ i ##
CO. HMRT ATTC KT 5 78 b 1 3 ok B S Re i pH [ & A K As b,

I=A
7

x4 AEEH HPCD 42 AITC AT G pH 1E 251k Bl
Table 4 The simulation of change in pH value of AITC solution after treatment with HPCD under different conditions
pH value
p/(MPa) T/CC)
0 min 5 min 15 min 30 min 45 min 60 min
8.0 35 6.174+0.03  4.3040.02 4.2240.04 4.11£0.01  3.99%+0.02 4.06+0.04
8.0 45 6.174+0.03  4.3340.07 4.2240.02 4.16+0.04 4.03£0.02 3.99+0.01
8.0 55 6.174+0.03  3.984+0.01 3.96+0.02 4.01+0.03 3.90+0.01 3.99+0.05
15.0 55 6.174+0.03  4.2840.03 4.26+0.04 4.30£0.01 4.05+0.02 4.034+0.04
22.0 55 6.1740.03  4.3040.02 4.2640.02 4.10£0.01 4.00£0.03  4.034+0.03
HPE 1 AL AR )RR X ATTC /Y R )
B 5 h A B AT T o 2
JE.55 C FEAARR pH A AITC K% 250
VR MRS 0 5 RN 3 iR, MR 3 5 200
AT AR T R R pH (5
9 ATTC AW ATTC f 5 1 43 5022 5l 50/
0

AR U I AE B PE G N, pH B 19 722 £k %)
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Fig. 3
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Degradation of AITC solution with different pH value

under the heat treatment of 55 °C in normal pressure
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W pH H. BRI ATTC 7K 8 $A B 5 i AN 2 25, T AARIF 52 A pH (R 4. 2 19 ATTC K%
WAEH TR .55 “CF B PR AR AR R, HPCD Bl ATTC ao 72 b B PR A A o0, an 18] 4 Fros . AT WL BE %
Qb BN R FE K ATTC (1 BR800 08 87 A% . ATTC BIRIER R 0408 1.0 X 10, 24 AL B E] 4 5 min
BF . ATTC B i & 20 80Ch 2. 85X 107", i 24 A BRA [B] 4 K 2 60 min B, ATTC # i & 53 BRI 2 6. 7 X
107 R I AITC B 2EA SE 2 . 1 W B0R 19 40 B 2 A Fl T HPCD XF ATTC B9 BR - X
AR H T AITC ARAE . 5 32 ik BE 52 W K A W A o i G 8 At 7 0 1) # J PE 3  fff ATTC 7 HPCD By A
T EEATE 2 B

HE R BT CO, iy AITC Mg CO, iR B A ERFR BT, o 1 80 R i A8 b Fe sl el
B, CO, AR T BRI 25 5 T 1T DK s il S0 i 39 26, PR O i 4 24 8 T8 v A a0 i Y CO,
SR ARWTFEARE B 0 ATTC S5 & 53 805 & A B () ATTC T i 43 B0 22 (8 1138 & AR R B Y
AITC RS, K5 4 H T 8 MPa,55 ‘C 44 F HPCD 4k B i F2 v & A= i 5 ATTC 4380 wiow
MBS ] LU Y . B 2 A B () A 800, & AR SR B ATTC 5 43 50 won. 38 10 /0 L 136 B i 25 HPCD
JI5E 83% i TR %) 386 o 36 1O O ok ) T R 2K T U 2D . 4 A B[R] 5 min B, R AR R ELA ATTC i 4 41
Wigw A 2. 12X 10+, 5 40 ] 4b BE IS 18] T 2 A Ak A ATTC JRE 20 B0MA L L AR HE 30 96 5 24 &b RS A] o4
60 min IR B H) AITC R 08 wi A 6. 3>X10 7, 54 [A) kb B 6] R % A SR A% B9 ATTC i &2 %k
AL A 7%, Bib ] UL .78 HPCD Mikk ATTC B3 FE b, #5157 ik R 3% o ik L 9 ELFE %5 Ak
B B) 0 180, 5 30 W TR B L SRR S 1 kR n
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Fig.4 Mass fraction of AITC in solution with pH value of Fig. 5 Mass fraction of AITC removed
4. 2 under the heat treatment of 55 ‘C in normal pressure by HPCD at 8 MPa and 55 'C
4 & it

HPCD ik AITC A B4 & — R sh 124 B R, HPCD kb B 72 v A [a] (9 b B R 35 X6 6 B 5 3R
A3 8 0 52 N B3, U0 B R SR R 252 HPCD BBk ATTC 8RB EZFE, ki HPCD 4 #R
) TE 5 s ATTC A B 53 8 30 B, 2 2 100 320 7 0 /0N 14 B T o 3R B AT A4 7+ HPCD BB ATTC 18R .
BUA R T AITC BY PR 45 R L ,55 CF AITC ARAE , 46 KB ATTC B B % . W 52 31
T HPCD X} AITC WfiBE . 78 HPCD BBk ATTC o1 72 H B0 R i (1) 53 R K T 3t 1% 9% figk o3 ik L o FLBE
5 I 1] 380 , 55 3% 805 MR L L A A 1 TR
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Research on Removing Allyl Isothiocyanates
Using High Pressure Carbondioxide

HU Guo-Wei, YI Jun-Jie, YANG Ying-Jie,
HU Xiao-Song, LIAO Xiao-Jun,ZHANG Yan

(College of Food Science and Nutritional Engineering ,China Agricultural University ,
National Engineering Research Center of Fruit and Vegetable Processing ,
Key Laboratory of Fruits and Vegetables Processing »
Ministry of Agriculture ,Beijing 100083,China)

Abstract : Allyl Isothiocyanates (AITC) is a degradation product of thioglycoside in the red cabbage

pigment extract, which limits the industrial applications of red cabbage pigment extract. In order to

solve this actual production problem, the process and possible mechanism of removing AITC using

high pressure carbon dioxide (HPCD) under different pressures and temperatures are analyzed with

the AITC solution as experimental material. The results show that the removing process of AITC

using HPCD follows the first-order kinetics model. Pressure is a non-significant factor (P>>0. 05) for

the removing rate and half-life period, which indicates that the treatment pressure has little influence

on the removing of AITC. Elevating treatment temperature can improve the removing rate of AITC

nearly twice,and also shorten the half-life period, which indicates that the treatment temperature has

more influence on the removing of AITC. The significant effect of the thermal degradation during the

removing process of AITC by HPCD is verified by the further analysis.

Key words: high pressure carbon dioxide;allyl isothiocyanates;removing
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