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ABSTRACT: The work aims to investigate the effects of vacuum package and different planting conditions on the storage
and nutritional quality of lotus roots, figure out the relationship between indexes and establish a comprehensive evaluation
system for the quality of postharvest lotus roots. Firstly, the effects of vacuum package on the water loss rate and color of
lotus roots were compared. On this basis, the effects of two planting methods, open-air and greenhouse, and long and short
planting periods on the storage quality and nutritional components of lotus root were studied. The lotus quality index
(LQI) was used to evaluate the nutritional quality of lotus roots comprehensively. At low temperature, the vacuum
package could effectively alleviate the water loss of lotus roots and maintain the appearance color, extending the shelf life
from 10 d to 2 d. Lotus roots cultivated in the greenhouse with long planting period were the most resistant to store while
those planted for short period had the best nutritional quality. The total soluble solids, total sugar, starch, soluble proteins,

Ve, and total phenols in lotus roots increased after 10 days of storage. LQI indicated that the nutritional value of lotus
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roots was maintained with vacuum package during storage. The greenhouse planting can effectively improve the nutrition

and storage quality of lotus roots, and the planting time should be determined based on economic benefits.

KEY WORDS: lotus roots; vacuum package; planting conditions; quality index; comprehensive evaluation
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Fig.1 Water loss of vacuum packaged and
unpackaged lotus roots during storage
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Fig.2 Phenotypes of vacuum packaged and unpackaged lotus roots during storage
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Tab.1 Effects of vacuum package on color change of lotus roots
Rt Al/d - CK (LD ) LD CK (LC) LC CK (DD) DD CK (DC) DC
1 4.13+0.83"  2.95£0.29°  4.12+0.21°  1.79£0.49°  6.88+0.15" 2.75+0.19°  8.99+1.14>  2.11+0.48°
2 4.45+036"  3.57£0.54°  4.56+0.13° 2.20+0.04* 7.57+0.78" 3.61£0.44°  9.98+0.64> 2.75+1.01°
4 5.56+£0.54*  5.00£0.90°  4.84+0.70° 2.34+0.31° 12.54+0.69° 4.21+0.63° 10.73+1.00° 4.17+0.39°
7 9.81£1.91*  6.31£1.07°  6.69+0.67"  2.85£0.57° 18.94x0.14° 7.00£0.71° 12.61£0.72° 4.92+0.37°
10 25.86+0.65" 7.56£1.22° 15.58+1.58" 6.53£0.66° 21.70+1.64* 9.24+0.82° 15.06£1.10° 5.48+0.54°

T« T B 2 7 AR ) T[] A0 AR [ AP 28 1 R SE R R e S R I AE AATE B3 225 (P<0.05).
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Fig.3 Water content of lotus roots harvested from different planting conditions (a) and change rate (b)
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Tab.2 Color change of lotus roots harvested from different planting conditions

W A2 I 5% B 7] /d T 4614 L a b" AE
LD 31.5240.65% 1.80+£0.154¢ 9.60+0.47"° 0+0?
LC 27.85+0.834%® 3.06+0.095 13.04+1.11%2 0+0°
0
DD 30.52+3.20% 1.7140.13%¢ 9.85+0.49"° 0+0°
DC 27.27£1.07*° 2.81+0.08"° 10.15+0.74° 0+0°
%BZ Bb B Bb
LD 23.53+1.83 2.50+0.15%° 7.48+0.86 8.32+1.85°
LC 27.63+0.67% 3.7240.1742 10.5040.695° 2.71+0.61°
10
DD 22.66+1.07%° 2.38+0.14¢ 7.57+0.345° 8.22+1.02°
DC 27.11+0.08"* 3.36+0.13%° 9.58+0.14"% 0.89+0.12°
LD 41.25+1.86% 0.36+0.045¢ 6.65+0.555¢ 0+0*
LC 39.29+1.35% 2.31£0.112% 8.42+0.294° 0+0"
0
DD 41.52+1.512 1.41+0.134° 9.4440.24"? 0+0°
DC 39.19+0.56"° 1.49+0.184° 7.404+0.42%¢ 0+0°
%B\\] A Ad A
LD 42.47+0.334° 0.62+0.07 8.15+0.32%¢ 1.98+0.32°
LC 39.61+0.33% 2.36+0.02* 8.59+0.22"° 0.48+0.09"
10
DD 42.96+0.23%% 1.43+0.05%¢ 9.53+0.46™* 1.50+0.21°
DC 40.82+0.534° 1.68+0.174° 7.44+0.30"9 1.67+0.53*
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Tab.3 Nutrition characteristics of lotus roots harvested from different planting conditions

E X Y2\ A EL l‘é\‘ =N 3 A EL ,ﬁ\ (O =X TN T= N
ﬁ* BHE/ TSS 4o TE M Fﬁ;ﬁ/ BB 5-%1/ R E!lﬂ 7/ pey Hﬁ;ﬁ/ TfLiTI[[L@&jﬁ B/
A (mg-g) [g-(100 g )] (mg-kg ) (ng'g) (mg-g)

0 6.5+£04° 384.35+22.18%¢  70.39+4.845% 3903.734244.80%*  725.56+£25.74%°  0.37+0.00454°
LD

10 6:£08¢ 717.12457.534%  83.74+3.71%%  4844.58+53.63**  967.31+45.87%°  0.27+0.00555°

0 7.17+0.29%*  454.16+2.87%°  61.96+4.75%¢  2238.42+38.55%¢  961.70+78.02%%  0.10+0.0012"°
LC

10 6.33+0.295%%  480.68+6.56%"  87.83+1.56"" 2889.60+£108.80%° 1273.73+18.87%%  0.13+0.00144°

0 6.17£0.295°  536.62+20.745%  78.96+0.695%" 2834.53+126.34%°  890.20+38.98%%  0.37+0.00674°
DD

10 7.17£0.29%%  721.12+49.884"  88.81+0.19%* 4587.56+122.37%° 1031.13+£11.124%  0.37+0.84"°

0 6.17+0.29%%  397.58+16.295%¢  82.94+3.36"* 2297.87+118.69%°  997.94+14.275%%  0.09+0.00125°
DC

10 6.5+05° 689.63£19.06%*  81.49+6.62%%  2449.95+72.12°¢  1044.57+22.60"°  0.14+£0.0037"°
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