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Abstract

Storage stabilities of ramyons fried in palm oil and beef tallow with added antioxidants and
their synergists were investigated by comparing the changes in physicochemical parameters and
n-hexanal concentrations of oils extracted from ramyons during storage. Ramyons fried in palm
oil and beef tallow with added s-tocopherol (§-toc) showed an enhanced storage stabilities when
compared to those fried in the oils with a-tocopherol (a-toc). Ascorbyl palmitate was found to
be a better synergist than citric acid for the antioxidant activity of both §-toc and a-toc. Phenolic
antioxidants gave a better storage stability than tocopherol when ramyon was fried in beef
tallow, while a mixture of BHA and BHT gave an inferior storage stability than a-toc when
ramyon was fried in palm oil. The effectiveness of the antioxidants tested on storage stability of
stored ramyon had a close relationship to the n-hexanal concentration. On the other hand, the
paramenters such as peroxide value, carbonly value, and conjugated diene concentration showed
inconsistency during the course of the storage experiment.
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Table 1. Manufacturing process of the Ramyon used in
this experiment

Mixing of raw materials

Wheat flour---------—roommamman 2,

Water-——------mme e s

Guar gum---—-==--- <
Other additives----------cimeecuen 6g

Rolling
Steaming

95-98°C, 2 min.
Molding

Frying
145°C, 50 sec.
Cooling

Packaging{(OPP 0.03mm+PE 0,02mm)
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Table 2. Proximate composition of the Ramyon used in
this experiment

Component Content (%)
Moisture 7.4
Cruge fat 17.5
Cruge protein 8.9
Crude ash 1.8
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Fig. 1. Effect of antioxidants on the changes of peroxide
volue of lipids extracted from ramyon fried by palm oil
during storage under supermarket shelves at ombient
temperature.

1, BHA+BHT 200 ppmleach); 2, TBHQ 200 ppm; 3, Di-a
-Toc 200 ppm+CA 300 ppm; 4, Dl-a-Toc 200 ppm+ AP
100 ppm; 5, &-Toc 100 ppm+CA 300 ppm; 6, §-Toc 100
ppm+ AP 100 ppm.
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Fig. 2. Effects of antioxidants on the changes of perox-
ide value of lipids extracted from ramyon fried by beef
tallow during storage under supermarket shelves at
ambient temperature.

legends are the same as Fig. 1.
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Fig. 3. Effects of ontioxidants on the changes of car-
bonyl value of lipids extracted from romyon fried by
palm oil during storage under supermarket shelves at
ambient temperature.

legends are the some as Fig. 1
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Fig. 4. Effects of antioxidants on the changes of car-
bony! value of lipids extracted from ramyon fried by
beef tallow during storage under supermarket shelves at
ambient temperature.

legends are the same as Fig. 1.
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Fig. 5. Effects of antioxidants on the changes of absor-
bance at 232nm of lipids extracted from ramyon fried
by palm oil during storage under supermarket shelves at
ambient temperature.

Legends are the same os Fig. 1.
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Fig. 6. Etfects of antioxidants on the changes of absor-
bance at 232nm of lipids extracted from ramyon fried
by beef tallow durring storage under supermarket
shelves ot ambient temperature.

Legends ore the some as Fig. 1.
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Fig. 7. Effects of antioxidants on the changes of n
-hexanal concentration in ramyon fried with palm oil
adding of antioxidants during storage at 63°C.
tegends are the same as Fig. 1.
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Fig. 8. Effects of antioxidants on the changes of n
-hexanal concentration in ramyon fried with beef tal-
low adding of ontioxidants during storage at 63°C.
legends ore the same as Fig. 1.

A Mg Abshup) ) 9] F-Foll whet hexanal & A4 Fo)
4ol stg th= Rho 59 Ha @99 G5+ @4olch,
TholAde H7HgE AEgRAe FHel o2t hex-



[

»

(e SR

10

3
{\1 1t
/N

o

1

2

3 4 S 6 7 8
Time (min)

10

\
MPAKL,
6 7

574 >y - AG - AEA
3 123
1 A B
2; 10
“ 7
Loq 10
H 4 6 ii8
416 8 s
A 11 i j\lr\ 11
' [ N L A
6 1 2 3 4 s TRl ¢ % 3 4 5 & 7
Time (min) Time {min)
Fig. 9. Gas chromatograms of headspace vapor of
ramyon fried with palm oil odding of a mixture 200 ppm
DL-a-tocopherol and 30 ppm citric ocid during storage
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A, B and C were stored samples for 5,10 and 15 doys,
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Fig. 10. Gas chromatograms of headspace vapor of
ramyon fried with beef tallow adding of a mixture 200
ppm Dl-a-tocopherol and 30 ppm citric acid during

storage at 63°C.

A, B and C were stored somples for 5,10 aond 15 days,
respectively, peak 10, n-hexanal; peak 1-9 ond 11, unidenti-
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