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4-Hydroxyalkenals are cytotoxic aldehydes generated by the oxidation of n-6 and n-3 polyunsaturated fatty acids.
To evaluate the potential risk of 4-hydroxyalkenals on Koreans, quantitative data of various oils are necessary.
Simultaneous monitoring of 4-hydroxyhexenal and 4-hydroxynonenal in 39 samples including new and used ones
through single ion monitoring mode of GC/MS detected both aldehydes in all samples tested, ranging from 0.21
to 26.9 nmol/g for 4-hydroxy-2-hexenal and 0.06 to 56.6 nmol/g for 4-hydroxy-2-nonenal. Frying oils collected
from local markets showed 2.28-7.90 and 8.31-30.5 nmol/g of 4-hydroxyhexenal and 4-hydroxynoneal, respectively.
National health and nutrition survey data were employed to determine the exposure effect to these 4-
hydroxyalkenals from the four most consumed oils in Korea. Daily exposures to hydroxyalkenals excluding
possible exposure from fried food were 1.9 pg from soybean oil, 0.5 ug from sesame oil, 0.2 pug from corn oil,
and 0.1 pg from perilla oil. Due to the increasing consumption of polyunsaturated fatty acids in Korea, these
data may provide valuable information for evaluating possible physiological effects of 4-hydroxyalkenals from

vegetable oils.
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Fig. 1. Structures of 4-hydroxy-2-alkenals.
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Table 1. Fatty acids composition (%) of various oils consumed in Korea?

Fatty acid  Sesame Perilla Olive Comn Soybean Pepperseed Sunflower Safflower Rapeseed  Rice bran
12:0 nd? nd nd nd nd nd 0.05 nd nd nd
14:0 0.03 0.04 0.05 0.03 0.15 0.19 0.10 0.19 0.10 0.58
15:0 nd nd nd nd nd nd 0.00 0.04 0.05 0.04
16:0 8.38 4.87 134 14.3 14.5 16.8 7.39 10.1 6.34 26.5
16:1 0.13 0.11 1.19 0.19 0.15 044 0.16 0.16 044 0.39
17:0 0.06 0.09 0.09 0.08 0.12 0.33 011 0.07 0.09 0.06
18:0 5.24 2.37 3.74 2.09 3.82 2.29 3.38 249 2.06 2.10
18:1 40.7 17.8 75.3 317 232 9.58 287 14.4 59.5 377
18:2 44.1 13.1 4.77 49.7 50.2 68.8 587 714 202 29.6
18:3 0.37 613 0.67 092 6.59 0.51 0.34 0.17 892 1.17
20:0 0.55 0.15 0.34 0.39 0.36 0.27 0.17 0.30 0.57 0.72
20:1 0.17 0.16 0.15 0.18 0.27 0.09 0.11 0.17 1.04 0.38
22:0 0.17 nd 0.15 0.18 0.62 031 0.52 0.29 0.35 0.34
22:1 nd nd nd nd nd nd 0.00 nd 0.18 nd
24:0 0.16 nd 0.18 0.30 0.21 0.34 0.19 0.17 0.18 043

Zn-3 0.37 61.3 0.67 0.92 6.59 0.51 0.34 0.17 8.92 1.17
Zn6 441 13.1 4717 497 50.2 68.8 58.7 714 202 29.6

DThe analysis was conducted in duplicate for each sample. Since coefficient of variation (CV)s were less than 10%, only the mean values were

shown in this table.
2Not detected.
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Fig. 2. (A) Selective ion chromatogram for BSTFA derivatives
of 4-hydroxy-2-hexenal (HHE) and 4-hydroxy-2-nonenal
(HNE) at m/z=157.

m/z=157 corresponds to the base peak of BSTFA derivatives of 4-
hydroxy-2-alkenals. Each component shows a retention time of
11.50 or 17.61 min. (B) Simultaneous detection of HHE and HNE
from sesame oil obtained from consumers using described method.
Sesame oil was subjected to serial extraction with distilled water
and chloroform, and derivatized with BSTFA. Reaction mixture
was subjected to the GC/MS/SIM.

Table 2. 4-Hydroxy-2-hexenal (HHE) and 4-hydroxy-2-nonenal
(HNE) contents in various vegetable oils

. HHE

oil n? (amol/g) (n}nllljllfg) status®
Sesame oil 3 0.41-0.81 1.13-247 a
7 0.23-1.35 0.06-1.64 b
Perilla oil 3 1.04-4.16 0.33-0.53 a
6 0.22-8.56 0.10-0.80 b
Olive oil 2 18.1-26.9 17.8-56.6 a
1 1.29 0.52 b
Cormn oil 2 0.82-0.98 0.29-1.70 a
1 1.06 052 b
Soybean oil 1 104 5.28 c
1 0.57 3.20 a
Pepper seed oil 2 1.56-2.83 132 b
Sunflower oil 1 0.32 0.26 b
Safflower oil 1 0.21 0.23 b
Rapeseed oil 1 0.36 021 b
Rice bran oil 1 0.23 0.79 b

Pnumber of samples
Ya: being consumed, b: newly purchased, c: passed best in use.
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Table 3. 4-Hydroxy-2-hexenal (HHE) and 4-hydroxy-2-nonenal
(HNE) contents in frying oils

Frying oils? HHE (nmol/g) HNE (amol/g)
A 428+1.34 303+5.12
B 261+1.31 8.31+3.83
C 2281041 16.1£2.79
D 5.00%0.40 259£2.79
E 4.19+0.22 11.0+0.43
F 790+0.29 30.5+0.30

DRefer to different frying oils obtained from local market vendors.

Table 4. Daily exposure to 4-hydroxyalkenals from vegetable
oils

Food

Oil consumption HE HNE +
(g Pgd)  (glday)  (ugday)

Sesame oil 1.5 0.1 04 0.5

Perilla oil 0.1 0.0 0.0 0.1

Corn oil 0.7 0.1 0.1 0.2

Soybean oil 33 0.2 4 1.7 1.9

Total 5.6 04 2.2 27

UCited from Report on 1998 national health and nutrition survey
(1998).
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