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Abstract: Lotus root whole powder (LRWP) were prepared from the fresh roots of Wuzhi I lotus using several processing
techniques and/or freeze-drying. The processing techniques included tea polyphenol addition (i.e., adding tea polyphenols to
lotus root pulp) ( 1), gelatinization and retrogradation (i.e., high-temperature gelatinization and retrogradation of lotus root
pulp) ( II ), tea polyphenol addition-gelatinization and retrogradation ( I - II ), gelatinization-pullulanase debranching-retrogradation
(II-1I ), and gelatinization-pullulanase debranching-tea polyphenol addition-retrogradation ( I - II- Il ). LRWP samples prepared
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via these processing techniques were denoted as LRWP- I , LRWP-1I , LRWP- [ -1 , LRWP-1[-1I , and LRWP- I -1 -1,

respectively, and the LRWP samples prepared by direct freeze-drying were used as the control (denoted as LRWP). The

impact of different processing techniques on the gelatinization and digestive properties of LRWP samples was analyzed.. The

results showed that LRWP-I had the highest peak viscosity (4 596 cP) and breakdown viscosity (3 322 cP) among groups,

whereas the final viscosity, setback viscosity, and gel properties of LRWP- [ were lower than those of LRWP. The firmness
of LRWP-II (89.7 g) and LRWP- I - I (93.1 g) was significantly higher than that of LRWP (37.6 g). LRWP-II-III had the

lowest peak viscosity of 43 cP and the worst gel properties. LRWP- [ - II - Ill had a lower gelatinization temperature, viscosity,

and gel properties compared with those of LRWP. Additionally, in vitro digestion experiments indicated that the content of

resistant starch in LRWP- [ (92.65%) was significantly (P<0.05) higher than that in LRWP (77.88%). In conclusion, applying tea

polyphenol addition (I) alone increased the content of resistant starch, and the corresponding product LRWP-I showed good

gelatinization and digestive properties. This study provide theoretical guidance for the development and application of LRWP

as well as the preparation of resistant starch.

Key words: tea polyphenol; high-temperature gelatinization-retrogradation; enzymolysis; gelatinization property;

in vitro digestive property
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Fig.1 SEM images of lotus root whole powders prepared by

different processing technologies
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Table 1 Thermodynamic characteristics of lotus root whole powders prepared by different processing technologies

EX AR/ C EAH R JE/C AR E/C AR /(g)
LRWP 62.55 £2.13" 66.27 £3.06° 73.00 = 4.00° 27.22+1.9'd
LRWP- [ 59.41 +3.09® 65.46 +1.91° 68.46 +3.30% 7.63 0.6
LRWP- Il 57.08 + 3.80° 64.58 +2.09% 69.66 +1.21° 9.12 1.99%
LRWP- I -T 58.88 £0.29® 66.10 1.54° 70.59 £2.07° 11.58  1.06°
LRWP-TI -II 65.72 * 1.93° 68.36 +2.34° 69.29 +2.75% 6.42 +2.38%
LRWP- 1 -11-TI 56.811.14° 60.99 +3.02° 66.10 £ 1.79° 4.14 +1.02°

E: RASAERTRAGNEFERTEAREEZRF (P<0.05); LRWP: A& F1Ee94584%, LRWP- 1 : HKmR S orehk
TaRey 454, LRWP-1: #iit - A QA4 TR 4B, LRWP-1-11: Himi %8 - #ik - & £ 438 5455 T 1R
4784, LRWP-T-T1: #idk - BEff - @4 54 & TIRe438, LRWP-1-1I-11: #ik - BM - Al 28 - ik - @A 4

AR TR 2B, TR.
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Table 2 Total paste characteristics of lotus root whole powders prepared by different processing technologies

EIBH 1H 56 /cP BABFE L /cP FBAL/CP AR /P ] 4 18 /cP
LRWP 4282.00£42.00°  1322.00+21.00° 2960.00 £26.0°%  1665.00*24.00°  343.00 +22.0’c
LRWP- | 4596.00 £53.00°  1274.00+19.00°  3322.00£24.0°f  1559.00=41.00°  285.00 +32.00°
LRWP- Il 1877.00 £54.00°  842.00 + 17.00 1035.00 +46.00°  1031.00 + 15.00 189.00 * 30.00°
LRWP- 1 -1I 2228.00 £33.00°  1265.00+40.00°  963.00%19.00°  2309.00+30.00° 1 044.00 % 66.00"
LRWP- 11 -TI 43.00 +3.00° 38.00 + 1.00° 5.00 +2.00" 56.00 = 2.00° 18.00 £ 2.00°
LRWP-T-T-M  2161.00+12.00°  971.00+17.00°  1190.00 +32.00° 1152.00+20.00°  181.00 % 17.00"
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Table 3 Gel characteristics of lotus root whole powder prepared by different processing technologies

R B JE g 3.1 /mm IR A /g H A /g
LRWP 37.60 2.10° 0.67 +0.12° 18.66 * 1.85°¢ 12.54 +1.21¢
LRWP- | 21.70 £2.80° 0.63 +0.08* 10.41 +1.52° 6.61 +1.53°
LRWP- 1T 89.70 + 7.10° 0.31%0.03* 76.18 +4.20° 23.8 +2.30"
LRWP- [ - II 93.10 + 4.67° 0.58 = 0.04 81.90 +7.06° 22,98 +2.82°
LRWP- II - I 4.05 +0.74" 0.23 +0.05" 1.73 +0.41° 0.26 * 0.08"
LRWP- I -1 -TI 13.20 = 1.30° 0.45 +0.22" 6.19 +0.69" 2.76 +0.63"
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Fig.3 In vitro digestive characteristics of lotus root whole

powder prepared by different processing technologies
E: BY N EFEXKRIEFEF, P<0.05.
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powder prepared by different processing technologies
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