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Some Factors Affecting the Formation of Furan from Three Sugar-glycine Model Systems

ZHANG Ya-nan, HUANG Jun-gen, NIE Shao-ping*, XIE Ming-yong

(State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China)

Abstract: The aim of this study was to quantify furan levels in three sugar-glycine model systems by using headspace gas
chromatography mass spectrometry method (HS-GC/MS) and to explore the effects of pH, temperature, and heating time on
furan formation in each model system. The results showed that glucose-glycine, fructose-glycine, and sucrose-glycine model
systems could product furan by Maillard reaction due to thermal processing and pH, temperature and heating time affected
profoundly furan formation in the sugar-glycine model systems. In a neutral solution, sugar-glycine system could form more
furan when compared with acid and alkaline solutions. In addition, higher temperature and longer heating time also could
result in more furan formation in each sugar-glycine system. Under the same conditions, the amounts of furan formed in
fructose-glycine model system were always higher than those in glucose-glycine system. Therefore, this present study could
be regarded as a research basis and a technical support for further eliminating the formation of furan in heat-processed foods.
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Fig.1  Mechanistic pathways of furan formation from hexose with
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Table1 Effect of pH and temperature on furan formation in glucose-
glycine model systems
SHELREC IR o A /(ng/mL)
pH4.18 pH7.00 pH9.40
80 ND ND ND
90 ND ND ND
100 ND 1.08+0.02" ND
110 ND 1.78£0.03* ND
120 14.54£2.45° 34.254+4.56" 20.19+3.78°
130 5.97+0.05 43.23+8.33¢ 17.1443.23°
140 17.56+3.30° 88.85414.22° 79.25+12.34°
150 39.38+3.26° 303.80426.78" 237.40+22.12°
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Table2 Effect of pH and temperature on furan formation in fructose-
glycine model systems
JIEY IR Jo7 94 & /(ng/mL)
I pErc pH4.18 pH7.00 pH9.40

80 ND 1.0640.02' ND

90 ND 1.85+0.04" ND

100 8.31+1.34¢ 3.57+0.20 1.0940.01'
110 18.72+3.45" 5.90+1.03" 2.07+0.07
120 100.21 +20.57% 100.02+19.12* 56.04+7.98°
130 73.32+13.79° 53.62+9.89° 28.71+4.52°
140 107.12+19.12¢ 122.47+21.73° 93.98+18.21¢
150 137.35+23.47° 447.28+33.75" 302.03434.56"
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Table3 Effect of pH and temperature on furan formation in sucrose-
glycine model systems
JIIEES IR 5 B9 )% /(ng/mL)
I C pH4.18 pH7.00 pHY.40
80 ND ND ND
90 ND ND ND
100 ND ND ND
110 1.6640.02' ND ND
120 2.38+0.05¢ ND ND
130 18.05+1.23¢ 1.80+0.02" 2.45+0.03¢
140 51.29+5.67° 9.07+1.33° 6.63+1.23"
150 94.134+12.34" 23.0242.43° 14.68+2.78°
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Table4 Effect of heating time on furan formation in sugar-glycine
model systems

IR bV i/ (ng/mL)

I FARS 8] /min

2 - R RE-HEAR  REE-HER
10 1.30£0.04 6.71£0.12 ND
20 13.85£2.32 24.94+3.23 ND
30 20.19+3.78 56.04+7.98 ND
40 578.30+£24.86  69341+15.66  2.50£0.06
50 7755943427 1012.20£56.76  6.33+1.24
60 831.90+41.23  1521.97449.63  14.89+2.32
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