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Abstract

The purpose of this study was to identify off-flavor compounds in sea mustard and rice syrup sold in the markets.
Naphthalenes such as naphthalene, 2-methylnaphthalene, 1-methylnaphthalene, 2,6-dimethylnaphthalene, 1,5-
dimethylnaphthalene, 1,8-dimethylnaphthalene, 2,7-dimethylnaphthalene, 1,4,6-trimethylnaphthalene, 2,3,6-
trimethylnaphthalene etc., were present in sea mustard, while free fatty acids such as butanoic acid, hexanoic
acid, heptanoic acid, octanoic acid, nonanoic acid, decanoic acid, dodecanoic acid, tetradecanoic acid and 2-
furanmethanol, 2-furancarboxaldehyde etc. in rice syrup. The former (naphthalenes) have been supposed to be
contaminents from paint of ship and the latter (free fatty acids) derived from deteriorated rice for saccharification.
From the results of the samples studied, formation of their off-flavor compounds seems to be related with the
condition of storage, the process of production and circulation in the markets.
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Table 1. Formation of food flavor"®
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Cause of formation

Example of food

(@ Enzyme reaction
(@) Fermentation by microorganism
@ Mixed type (D) and @)

Fruits, Vegetables, Spice, Ripened meat
Butter, Cheese, Beer, Wine, Kimchi
Black tea, Sausage

d-fl
good-Havor (® Chemical reaction by heat Sesame, Barley tea, Cooked meat
® Mixed type D)2 and @ Bread, Cocoa, Coffee
(6 Addition of natural and artificial flavor Processed foods
(D Bad raw material
off-flavor (2 Unfit for the processing condition Processed foods

distribution

(® Contamination on production and
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ionone, 5,8,10,14-eicosatetraenoic acid ethyl ether, 8-meth-

Table 2. Operating Condition for GC Analysis
Instrument : Hewlett Packard 6890 GC (USA)

Column  : CBP20 (polyethylene glycol) 50 m X 0.2mm
X 0.2um

Carrier  : Helium, 0.9ml/min constant flow
Makeup flow 19 mL/min

Oven : 50°C (4 min)— 2.5°C/min— 210°C— 5°C/min
—230°C (25 min)

Injection : Split mode (15:1), Split flow 13.1 mL/min
Inlet 230°C

DET . FID 230°C

Inj. vol.  :0.2uL

Table 3. Operating Condition for GC/MS Analysis
Instrument : Hewlett Packard 6890 GC /5972 MSD (USA)

Column  : HP-INNOWax(crosslinked polyethylene glycol)
60 m x 0.25 mm x (.25 pm

Carrier : Helium, 1.2 mL/min constant flow

Oven : 50°C (4 min)---5"C/min---230°C (20 min)

Injection : Split mode, Split flow 13 mL/min Inlet 250°C

DET : MSD 280°C

Ion Source: EI (70 eV)

Table 4. Sensory charateristics of off-flavor in sea must-
ard and rice syrup

Samples Characteristics

Petroleum-like
Fermented cheese-like, Malty

Sea mustard
Rice syrup
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Fig. 1. Total ion chromatograms of off-flavorous sea mustard and rice syrup. Peak numbers refer to Table 5 and Table 6.
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Table 5. Comparison of control, off-flavorous and tank stored sea mustard

Peak No. RT (min) Compounds control off-flavorous  tank stored
1 19.99 (E)-2-octenal O O ]
2 20.34 1-octen-3-ol @ O O
3 21.54 pentadecane O O O
4 24.57 5,8,10,14-eicosatetraenoic acid ethyl ether O O O
5 24.80 8-methylene-dispiro[2,1,2,4]undecane O O O
6 27.91 naphthalene x O AN
7 29.23 2-methylnaphthalene x O AN
8 30.36 1-methylnaphthalene x O A
9 32.00 B-ionone O O O

10 32.14 2,6-dimethylnaphthalene x O VAN
11 32.65 1,5-dimethylnaphthalene X O A
12 33.10 1,8-dimethylnaphthalene X C A
13 33.33 2,7-dimethylnaphthalene X O AN
14 3495 1,4,6-trimethylnaphthalene X O A
15 35.38 2,3,6-trimethylnaphthalene X O JaN
16 42.00 dodecanoic acid @ C O
17 43.46 octadecanoic acid @) © O
18 45.76 8-quinolinol O C O
19 50.50 pentadecanoic acid O O O
20 55.15 tetradecanoic acid © © O

©: higher detected (peak area>50.0% 10%), : moderate detected (5.0% 10°<peak area<50.0x 10°), A: slightly detected (1.0x
10°< peak area<5.0x 10°), X : not detected

control: normal (off-flavor free) product which was purchased in the markets

off-flavorous: abnormal product which was purchased in the markets

tank srored: half processing product which was stored in freezer (-15~-20°C).

Table 6. Comparison of control and off-flavorous rice syrup

Peak No. RT (min) Compounds control off-flavorous
1 19.19 cyclohexanol O O
2 21.05 2-furancaboxaldehyde @) ©
3 21.37 2-ethyl-1-hexanol A A
4 22.10 1-(2-furanyl)ethanone O O
5 24.82 2-(2-ethoxyethoxy)ethanol O O
6 25.04 butanoic acid O (@]
7 25.78 2-furanmethanol X O
8 29.99 hexanoic aid X o
9 32.09 heptanoic acid X PN

10 34.31 octanoic acid X O
11 36.31 nonanoic acid X O
12 39.86 decanoic acid X O
13 41.96 dodecanoic acid X O
14 43.08 tetradecanoic acid X O
15 43.48 2,6,10,15,19.23-hexamethyltetracosane O O
16 45.76 2-phenyloxazole O O
17 54.97 hexadecanoic acid O @)

©: higher detected (peak area>50.0% 10°%), O: moderate detected (5.0x 10°<peak area<50.0% 10, A: slightly detected (1.0x
10°< peak area<5.0x 10°), X : not detected

control: normal (off-flavor free) product which was purchased in the markets

off-flavorous: abnormal product which was purchased in the markets
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sledch. 013 v]ellx] = naphthalene, 2-methylnaphtha-
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