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Abstract

Linustatin and neolinustatin in flaxseed are called cyanogenic glucosides which produce acetone, hydrogen
cyanide (HCN) and sugar when hydrolyzed. The HCN is the chemical whose toxin is being issued in food
safety. Linustatin and neolinustatin were found in flaxseed by 206.5 and 174.2 mg/100 g, respectively using
a RI-HPLC and LC/MSn analysis of 80% methanol extraction. Also, HCN (137.38 mg/kg) was found in flaxseed
distillate by autohydrolysis and IC analysis. More than 85% of linustatin, neolinustatin and HCN were removed
when flaxseed was heated for more than 2 hours in 200°C. Especially, HCN was decreased to 98% by heating

only 30 min in 200°C.
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Fig. 1. Structures of linustatin (a) and neolinustatin (b)
molecule.
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Table 1. Operating conditions of HPLC for linustatin and
neolinustatin

Item Conditions
HPLC

ThermoSeparation Products
(ThermoSeparation, UK)

Column Cis UG120 (4.6X250 mm, 5 pum, Shiseido,
Japan)

Oven temp. 50°C

Detector Shodex RI 71 Detector

Flow rate 1.0 mL/min, 20 1L injection

Mobile phase 5% Acetonitrile
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Table 2. Operating conditions of LC/MSn for linustatin and
neolinustatin identification

Item * Conditions

LC/MS LCQ deca™ LC/MS (Finnigan, USA)

Column Prevail C18 (150X 2.1 mm, 3 pm, Alltech, USA)
50°C

Oven temp. 200 uL/min, 5 UL injection

Flow rate 5% Acetonitrile (containing 0.1% TFA)

Mobile phase Electrospray interface (ESI), positive mode
Mass spectra Linustatin m/z 432@35>405@33%>347@35%
analysis Neolinustatin m/z 446@12>419@35%>347@35%

Table 3. Operating conditions of IC for hydrogen cyanide

Item Conditions

1IC Dionex LC20 Chromatography Enclosure
(Dionex, USA)

Column Guard: Ionpac AG7 (40 X 50 mm, Dionex, USA)
Analytical: Ionpac AS7 (40 %250 mm, Dionex,
USA)
Detector DC Amperometry
Flow rate 1.0 mL/min, 400 pL injection

Mobile phase Sodium acetate trihydrate 68.05 g+
diethylamine 5 mL+50% NaOH sol. 5.25 mL/
1 L HO
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Fig. 2. ESI-LC/MSn respective mass spectrums of linustatin (a: 432@35>405@33>347@35) and neolinustatin (b: 446@12>

419@35>347@35) standard solution.
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Fig. 3. Calibration curves of linustatin and neolinustatin
standard solution.
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Fig. 4. Representative RI-chromatograms of standard linustatin
from flaxseed (b).
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Fig. 6. Representative IC-chromatograms of cyanide standard solution (a) and distillate by autohydrolysis from flaxseed (b).




obebelel g4 Abulsale] £Alm Azksk

879

Table 4. The effect of heat treatment on the degradation of linustatin, neolinustatin and hydrogen cyanide in flaxseed

Temp Linustatin Neolinustatin Hydrogen cyanide
©C) ) Hr Content Decrease Content Decrease Content Decrease
(mg/kg) rate (%) (mg/kg) rate (%) (mg/kg) rate (%)
100 1 2,492 .44 (20.693) 1,621.18 -6.978 105 -23.567
2 2,285.93 (10.693) 1,624.03 -6.815 150 (9.190)
05 2,7154.54 (33.385) 1,730.87 -0.683 115 -16.288
150 1 2,392.05 (15.832) 1,604.98 -7.908 89 -35.214
2 2,074.49 (0.454) 1,325.24 -23.959 05 -99.636
05 839.60 ° -58.375 984.18 -43.528 1.99 -98.548

200 1 192.81 -90.664 372.40 -78.632 0 -100

2 88.05 -95.736 255.66 -85.330 0 -100

CON 2,065.11 1,742.78 136.50
glucoside Al A =24 7FEa] &l HCNS| 5422 7. Selmar D, Liebereia R, Junqueirab N, Biehl B. 1991. Changes
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