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Abstract

To extend the shelf-life of freshly cut lotus roots, the effect of their heat treatment in water at 50°C was investigated
and compared with that of their treatment using 1 percent ascorbic acid and citric acid during their storage. In
addition, consecutive heat and acid treatment was applied to freshly cut lotus roots to determine its synergy effect.
The level of molds in the sample that was treated with 50°C water for 60 minutes was the lowest among the
treatments and 3.89 log CFU/g after 12-day storage, whereas the population of the control was 6.81 log CFU/g
for the same number of days. During the storage, the surface color of the samples showed higher AE values and
lower L values than that of the initial sample. The color with the heat treatment hardly changed, unlike in the
control. The consecutive treatments with hot water and acid showed less quality loss than the simple heat treatment.
The marketable quality was maintained for three days without any treatment, for nine days with the heat treatment,
and for 12 days with the consecutive treatments of hot water and acid. The consecutive treatments with hot water
and acid, especially with 1 percent citric acid, extended the shelf-life of the freshly cut lotus roots by inhibiting
the growth of microorganisms and the browning.
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Fig. 1. Changes in total viable cell of differently treated fresh-cut

lotus roots during storage at 5°C for 12 days.

“Meaning of symbols in Fig. are the same as Table 1.
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Fig. 2. Changes in mold of differently treated fresh-cut lotus roots
during storage at 5C for 12 days.
“Meaning of symbols in Fig. are the same as Table 1.
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Fig. 3. Changes in L and AE values of differently treated fresh-cut
lotus roots during storage at 5C for 12 days.

“Meaning of symbols in Fig. are the same as Table 1.
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Table 1. Changes in sensory quality of differently treated fresh-cut lotus roots during storage at 5C for 12 days

Storage period (day)

Attribute Treatment *
0 3 6 9 12
CN 5.00£0.00" 4.1240.62° 253026 1.36+0.37° 0.84+0.43°
Water 5.00:0.00" 44740240 2.85+0.14° 2.68+021° 2.22+0.29%
50°C water 5.00£0.00" 4728017 393057 3.00£037° 2.770.19°
Overall CA 5.000.00" 4,80+0.14° 4,6240.10° 3.65+031° 2.424039"
AA 5.00+0.00" 473+0.10" 3.52+0.96° 2.10:0.85° 1.830.41°
50°C-CA 4.98+0,04° 475+0,05° 4.7740.05" 4254023° 3.774023°
50C-AA 4.96:0,05° 476+0.15° 44240270 3.90+0.27" 3.90+0.70°
CN 496+0.14" 4.17+054° 2.53£0.25° 123£035' 0.75£049"
Water 5.00£0.00" 4484025 2.78+0.12° 2.68+0.21° 2.154021°
50°C water 5.00£0.00° 473£020° 3.68+0.59" 3.17:037° 275£0.18"
Color CA 5.0040.00" 477£0.14' 4,6540.15" 3.60:031° 2224028°
AA 467026 453:031% 350:097" 2.18+0.85° 1.87£037°
50°C-CA 4.98+0,04° 475£005° 4.7240.04° 445:023° 377:0.15°
50°C-AA 476£024" 4.62£034" 4.34036' 4.16£0.44" 4,04£059"
CN 5.00£0,00° 496£0.10° 351:051° 348£0.15° 33640.16"
Water 5.000.00° 5.00£0.00° 4.43:041° 3.67+023" 3.60£0.09"
50°C water 5.000.00° 5.00£0.00° 4.67+036" 347+0.12° 353£0.12°
Odor CA 5.00£0.00" 5.00£0.00° 4.7840.13" 4.13£038" 3.05:031°
AA 5.00£0.00° 5.00£0.00° 470£0.23" 3.6040.32" 3.60£0.22°
50°C-CA 5.00+0.00" 5.00+0.00° 4.7240.20" 3.88+0.16" 3.65£0.32°
50°C-AA 5.00+0.00" 5.00£0.00° 4.78+0.08' 353+0.42% 326+0.55%
CN 5.00:0.00" 4,66+0.35" 365027 3.32+023° 2.72+0.69°
Water 5.00:0.00" 4.98+0,04° 398+0.12° 3.60+0,14“ 365+0.18°
50°C water 5.00£0,00° 490£0.11% 438:0.23™ 343£0.23" 345£0,05"
Texture CA 5.00£0,00° 49320.10" 455:0.15" 3.8310.16" 3072042
AA 5.00£0.00° 4.70+0.17" 408054 3.40£0.32° 35240.10"
50°C-CA 5.00+0.00" 482+0.12° 4,6540.14° 420+0.28" 3.850.19°
50°C-AA 5.00£0.00° 450£038° 4272038 3.88£0.26" 3.92£039°

*Treatments of cut lotus root; CN; untreated, Water; soaking in water at room temperature for 60 min, 50°C water; soaking in 50°C water for 60 min, CA; soaking in 1%
citric acid solution at room temperature for 5 min, AA; soaking in 1% ascorbic acid solution at room temperature for 5 min, 50°C-CA; soaking in 1% citric acid solution
at room temperature for 5 min after soaking in 50°C water for 60 min, and 50°C-AA; soaking in 1% ascorbic acid solution at room temperature for 5 min after soaking
in 50C water for 60 min.

"Data are presented as a meanststandard deviation. Means with the same alphabet in each column are not significantly different at p<0.05 using Duncan’s multiple range test.
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