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Effects of Aging Temperature and Time on the Conversion
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Abstract

Some thermally processed foods have higher biological activities due to their various chemical changes during
heat treatment. Especially, 5-hydroxymethylfurfural (HMF) is derived from dehydration of sugars and has been
identified in processed garlic. The biological function of HMF have revealed as antisickling agent and thyrosinase
inhibitor. This study was carried out to examine the formation of HMF and free sugars from the aged garlics
when it is treated at 60 and 75°C and different incubation periods from 7 to 35 days. HMF and free sugars
from the hot-water extracts of aged garlics were analyzed with GC/MS, LC/MS, and HPLC. The amount of
HMF was higher than at 75°C and increasing incubation period. Among free sugars, the only fructose except
glucose and sucrose was formed and converted to HMF at high temperature and long incubation period. However,
fructose formed in low temperature during making of aged garlic was rarely converted to HMF. This result
indicates that formation of HMF can be dependent on the temperature and incubation period for making aged

garlic.
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Table 1. 5-Hydroxymethyl-2—-furfural determination con-
ditions of HPLC analysis

Items Conditions

Instrument Waters Alliance M2695
Detector Waters 2998 Photodiode Array Detector
Column YMC ODS-AM 303, 250x 4.6 mm i.d.
Column temp/  30°C/5°C
Sample temp
Injection vol 20 uL
Mobile phase Water : Acetonitrile=90:10
Flow rate 1.2 mL/min
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Fig. 1. The ion current chromatogram analyzed by GC/MS. The sample was prepared from ethyl acetate fraction of hot-water
extract of aged black garlic incubated for 14 days at 75°C with 80% humid condition. The formation of hydroxymethylfurfural (HMF)
in the hot-water extraxt was identified (the peak indicated with an arrow).
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Table 2. Formation of 5-hydroxymethyl-2-furaldehyde (5-
HMF) and moisture content of garlics according to the aging
time and temperature

Aging condition Water (%) 5-HMF (mg/g dw)

Fresh garlic 66.44+1.72 —
7 days 65.45+0.63 0.01 +0.00
14 days 64.63+0.78 0.01£0.00
60°C 21 days 63.65+0.72 0.02+0.00°
28 days 61.75+1.40 0.2240.01°
35 days 55.79+1.16 0.35+0.02°
7 days 65.46+0.77 0.24+0.01¢
14 days 64.65+0.41 5.41+0.11¢
75°C 21 days 63.04+0.77 9.18+0.63°
28 days 61.48+1.00 11.03£0.04°
35 days 53.30+1.23 13.09+0.61°

Results are means+SD of triplicate data. Means within col-
umns followed by the same letter are not significantly different
at the 5% level by DMRT.
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Table 3. Changes of free sugar contents of aged garlics de—

pending on the aging time and temperature (%/dw)
Aging condition Fructose Glucose Sucrose
Fresh garlic 3.03+£0.25 — 8.52+0.29
7 days 3.90+0.50° 1.16%0.03 4.01£0.07
14 days 5.38+0.29° — 4.92+0.30
60°C 21 days 6.63+£0.29° - 5.98+0.28
28 days  36.34%0.12° - -
35 days  44.63+0.21° — —
7 days  39.74+1.13° — —
14 days  49.59+2.08° — —
75°C 21 days  4651+212" - —
28 days  42.33+3.34" - -
35 days  39.54+2.60° - -

Results are means£=SD of triplicate data. Means within col-
umns followed by the same letter are not significantly different
at the 5% level by DMRT.
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