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Abstract Fructan, a fructose homopolymer, is found in various foods, including onion, garlic, chicory, Jerusalem
artichoke, banana, and Cheonggukjang. This study aimed to quantitatively analyze both levan-type and insulin-type
fructan using acid analysis and enzyme treatment. In order to analyze fructan contents, we applied optimized
conditions to various fructan-rich foods using products from 2017. In the case of oxalic acid hydrolysis, fructose
concentrations increased as oxalic acid concentration increased. Inulinase treatment was better than invertase treatment
in terms of fructose liberation from fructan. We applied three different methods to fructan-rich foods, including onion,
garlic, banana, and Cheonggukjang and found that fructose released from fructan-rich foods was the highest in oxalic
acid hydrolysis among three different methods. Except for Cheonggukjang, inulinase treatment produced better results
in terms of fructose contents than invertase treatment. From our study, estimated daily fructan intakes by Koreans
were 1,172~3,402 mg from onion and garlic. In conclusion, we believe that information on fructan-rich foods may
be helpful to understand their roles in the human digestive system.
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Table 1. Optimum condition for diluted oxalic acid

hydrolysis of 1% levan

Oxalic acid(%) Fructose concentration(%)”

0 0.26+0.05°
0.5 0.410.02°
1 0.72+0.11°
1.5 0.97+0.02"

1% levan in water was incubated with 0, 0.5, 1, and 1.5% oxalic acid
for 60 min at 90°C, then fructose concentrations were determined
using HPLC.

522

Table 2. Optimum temperature condition for invertase
treatment of 1% levan

Temperature(°C) Fructose concentration(%)"

30 0.13+0.04°
40 0.15+0.03"
50 0.17+0.03°
60 0.24+0.01°
70 0.14+0.01°

1% levan in water was incubated with invertase for 24 h at 60°C, then
fructose concentrations were determined using HPLC.

Table 3. Optimum temperature condition for inulinase
treatment of levan and inulin

Substrate Fructose Concemration(%)”
1% | evan 0.88+0.04™
1% inulin 0.95+0.05™

V1% substrate in water was incubated with inulinase for 72 h at 65°C,
then fructose concentrations were determined using HPLC.
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812~1,972 mgoll E3tH, o5& T A9l
1,172~3,410 mg 2.2 ZA ¥tk Table 5).
Table 4. Fructan contents in various foods
Fructose concentration(mg/g) Data from
Foods Inulinase Invertase Oxalic ?::;r :
acid &)
Chunggukjang ND 5+3 8+4 5~20
Garlic 194+4 72+14 286+10 258
Onion 54+8 2843 68+16 76.5

Table 5. Estimated daily fructan intake by Koreans

Estimated daily

Fructan conc. Daily

Chunggukjang ND-~8 1 ND~8
Garlic 72~286 5 360~1,430
Onion 28~68 29 812~1,972

YData are from inulinase analysis or invertase analysis seen in Table 4.
YData are from KNHANES[13]
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