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Abstract: The purpose of this study is to explore the content characteristics of main nutrient components in lotus root from
different producing areas and to establish a comprehensive quality evaluation system for the quality of lotus root. The
contents of crude protein, starch, fat, crude fiber, soluble total sugar, total flavonoids, total polyphenols, vitamin C, minerals
and amino acids in 12 lotus root samples from 10 places of origin were determined. The results showed that the contents of
starch (136.87 g/kg), fat (7.26 g/kg), total polyphenols (155.5 mg/kg), total amino acids (15.75%), iron (50.7 mg/kg),
zinc (3.52 mg/kg) and potassium (407 mg/100 g) in lotus root of Honghe in Yunnan were the highest. The contents of total
soluble sugar (71.35 mg/g) and crude fiber (69.84 g /kg) in Lotus root of Heze in Shandong were the highest. The highest
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contents of V, flavonoids, crude protein, phosphorus, calcium and selenium were found in Lotus root from Huaian, Jiangsu
(67.53 mg/100 g), Meishan, Sichuan (117.92 mg/kg), Jingzhou, Hubei (38.4 g/kg), Sanmenxia, Henan (61.3 mg/100 g),
Fuping 1, Shaanxi (323 mg/kg) and Xiangtan, Hunan(9.5 pg/kg). The nutrient components and comprehensive quality of

lotus root were evaluated by factor analysis and systematic cluster analysis. Factor analysis showed that the evaluation

indexes of lotus root quality could be expressed by two factors, and the contents of starch, potassium, vitamin C, selenium,

iron and zinc could be used to measure the quality of lotus root. The result of comprehensive evaluation showed that the

quality of lotus root from Honghe in Yunnan province was the best, while the quality of lotus root from Fuping 3 in Shaanxi

province, Huai'an in Jiangsu province and Jingzhou in Hubei province were poor.

Key words: lotus root; different producing areas; nutrient content; factor analysis; systematic cluster analysis; quality
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Table 1 Contents of essential nutrients and active ingredients of lotus root from different producing areas
FEHl HMEA (gke)  fEWi(ghkg) TEH (gke) TIEHESM(mgg) HEF4i(gkg) Ve (mgl00g) HHE(mgke) HZH(mgkg)
TLINHER 19.08+0.10 2.73£0.01  12.50+0.00 11.70+1.95 46.47+0.25 67.53£0.40 21.94+0.82 42.58+1.86
AR 18.26+0.86 5.05£025  74.25+0.63 71.35+4.02 69.840.48 66.86+0.61 39.80+2.52 141.13+0.31
PaJi JE L 16.11+1.83 1.90+0.17  131.36£0.29 47.88+2.41 23.43+0.12 52.39:0.50 117.92+2.84 138.43+3.20
WIALIRH 38.40+0.84 4624042 35.55+0.19 60.16+6.15 15.88+0.05 67.4+£0.46 27.00+1.10 78.34+5.51
HRGLT 17.51+0.54 7.26+0.08  136.87+0.82 29.414+4.37 29.40+1.70 66.24+0.50 84.30+6.65 155.50+13.49
90 P R 12.38+2.80 2.39+0.45  102.58+6.14 42.78+3.17 13.83+0.27 56.910.49 61.33+5.90 90.59+5.45
R 12.82+0.04 3.06£0.88  71.24+2.62 31.75£0.31 26.87+1.19 62.33+0.46 27.77+0.34 96.22+2.01
JTVE B 13.34£030  4.08+0.33  93.19+0.40 39.44+5.08 22.83+0.17 63.8+0.61 77.98+8.18 136.88+5.80
R 9.55+1.41 0.88+0.02  80.77+0.17 61.08+2.58 32.47+0.13 64+0.40 45.13+0.62 91.16+3.31
PRPEET1  2036+1.87 271022  41.56+0.05 28.74+1.01 27.22+0.65 63.2+0.85 47.76+4.37 104.71+3.65
ey 2 16.11+2.27 5.00+£0.05  55.06+0.61 25.48+1.76 37.25+1.83 62.38+0.38 17.93+1.53 59.56+6.31
Bt 3 16.88+2.00 3.5440.21  16.20+1.55 17.04+4.25 46.68+0.17 65.24+0.70 49.96+0.47 72.05+9.79
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Table 2 Mineral contents of lotus root from different producing areas (mg/100 g)

7 B w BE bl il
VLI e 5.95+0.05 22.3+0.65 92+5.72 0.946+0.02 226+4.97 0
AR 5.04+0.40 55.2+0.67 138+3.56 1.63+0.04 405+3.56 2.5+0.6
PuJiliE L 2.84+0.04 49.4+0.88 202+5.66 1.09+0.06 30243.74 0
N 9.22+0.10 30.3+0.86 159+4.90 0.687+0.02 27043.56 2.1+1.1
P AR 50.7+0.59 55.7+1.22 278+6.48 3.52+0.07 407+4.24 7.8+1.2
T8 P RV 16.3+0.42 53.9+1.30 248+12.57 3.36+0.14 365+6.98 9.542.0

T =gk 15.8+0.42 61.3£0.94 18142.94 2.2540.18 344%2.94 2.9+1.2
JUVE S 4.78+0.09 41.5+0.71 294+3.56 2.71£0.13 354+5.72 3.440.9
LRI 20.9+1.28 45.4+1.28 136+3.27 2.08+0.12 309+7.26 2.4+0.8
BTG a1 9.83+0.05 57.3+0.65 323+4.97 1.67+0.11 296+3.74 3.6+0.6
By a2 30.1£0.82 43.1£0.70 176+2.16 1.21£0.09 316+5.10 3.0+0.9
7 & -3 3.74£0.17 32+0.29 73.8+1.76 1.33£0.07 24742.16 2.540.7
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Table 3  Factor loading, eigenvalues and variance contribution
rates of principal components

K4 NT0 SERE N TR B85 (1))
Table 4 Principal component scores and corresponding
comprehensive quality scores (scores)

£zt A1 A2 i} A1 A2 LRE1R5T

ST 0.731 -0.591 P EART] 1.00 0.23 1.23
BEm 0.805 -0.217 i EaRicpiied 0.60 0.07 0.66
TER 0.914 -0.279 JUPESHE 0.35 -0.07 0.28

5 0.737 —0.024 AT =Tk 0.09 0.06 0.15

B 0.813 0.400 LIZR TR 0.10 0.03 0.12

# 0.870 0213 BV & -1 0.00 0.01 0.00

% 0.553 0.532 LR -0.07 0.04 -0.03
e 0.784 0.011 BV & 72 -0.07 0.03 -0.04

i 0.690 0.535 i JE L 0.29 -0.52 -0.23

Ve —0.420 0.722 WL -0.59 0.04 -0.55
FEIEE 5.55 1.77 BV & 73 -0.73 0.06 -0.68
FZEFHRR(%) 55.50 17.72 TTHUEL —0.096 0.03 -0.92

Bt 5Tk (%) 55.50 73.22
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Table 5 Amino acid contents of lotus root from different producing areas (%o)
AA  VLOREZ  WNZRGERE PUIUEWL WU mEEALE WIREEE IR0 TR RROER PONETL BRECR2 B EE3
Asp  1.70£0.11 5.93£0.03 4.44+0.06 4.25£0.03 5.89+0.03 4.92+0.06  6.49+0.07  5.10£0.07 4.29+0.06 7.23£0.04  3.62£0.04  2.07+0.05
Glu 1212004 122+0.02 1.56£0.03 1.21£0.02 159+0.03 1.19£0.12  1.41£0.04  1.49£0.04 1.46+0.02 0.98+0.74  1.16+0.04  1.48+0.02
Thr'  0.25:0.04 0.53+0.04 0.42£0.03 0.35:0.03 1.10£0.18 0.56£0.03  1.07+0.09  0.56£0.02 0.73+0.03  0.92+0.03  0.32+0.02  0.330.02
Ser  0.23+0.03 052002 0.45£0.02 0.30:0.04 0.60£0.08 0.62£0.04  0.50£0.07  0.49+0.03 0.34x0.03 0.41:0.02  0.28:0.02  0.25+0.01
Pro 0.38+0.03  0.59+£0.04 0.55+0.03  0.39+0.03  1.22+0.02  0.67+0.04 1.00£0.09  0.61£0.02  0.79+0.03  0.49+0.04  0.34+0.03 0.40+0.01
Gly  0.18+0.02 0.28+0.04 0.25£0.02 0.17+0.01 0.32+0.03 0.32£0.03  025:0.01  0.26£0.02 0.160.02 0.190.01  0.16+0.01  0.24+0.02
Ala  0.38+0.05 041002 0.50£0.02 0.44+0.03 036+0.02 0.44+£0.03  035£0.02  0.52+0.02 0.38+0.02 0.42+0.02  0.43x0.03  0.54+0.03
Val'  0.24£0.02 0.44+0.04 038£0.03 0.27+0.04 045:0.01 0.54£0.01  0.38£0.01  0.49+0.03 0.28+0.03 0.29:0.02  0.2630.02  0.270.02
Met"  0.06£0.01 0.14£0.02 0.070.01 0.06£0.01 0.13%0.02 0.21+0.03  0.11x0.03  0.12£0.02 0.06£0.01 ~ 0.07+0.01  0.06£0.01  0.04%0.01
Ile"  0.17£0.02 0.31£0.03 0.26+0.02 0.18£0.02 0.31£0.03 0.46+0.03  0.26+0.03  0.37+0.02 0.19£0.01  0.19£0.02  0.17£0.02  0.20+0.01
Leu”  030+£0.02 0.46£0.02 0.42:0.04 031002 0.56£0.03 0.60+0.02  0.47+0.02  0.50£0.02 0.36x0.02 0.29+0.02 0.31£0.03  0.37+0.01
Tyr  0.12£0.01 0.3330.03 0.28£0.02 0.19£0.02 0.36:0.02 0.49+0.01  037£0.02  0.54£0.02 0.38£0.03  0.20:0.01  0.22+0.02  0.24+0.03
Phe’  0.1740.01 0.42£0.02 0.35:0.03 0.30+0.02 0.46£0.04 0.56+0.03  0.43+0.02  0.46+0.03 036+0.01 025:0.02  031+0.02  0.35+0.03
Lys  0.28+0.03 0.42£0.03 042+0.02 0324002 0.52£0.04 0.54£0.02  0.39+0.03  0.49:0.04 0.29+0.03 0.39£0.02  0.30+0.03  0.32+0.02
His  0.09£0.01 0.22+0.03 0.19:0.02 0.13£0.01 0.39+0.04 029+0.03  0.34x0.03  0.25:0.02 0.23£0.03 0.15£0.01  0.13£0.02  0.11=0.02
Arg 0.20+£0.02  0.63£0.03  0.44+0.03  0.43+0.03  1.49+0.04 1.21+£0.06  0.53+0.04  0.38+0.03 0.39+0.04  0.20+0.04  0.20£0.02  0.25+0.02
TAA 5.96 12.85 10.98 9.30 15.75 13.62 14.35 12.63 10.69 12.67 8.27 7.46
EAA 1.47 2.72 2.32 1.79 3.53 3.47 3.11 2.99 2.27 2.40 1.73 1.88
NEAA 449 10.13 8.66 7.51 12.22 10.15 11.24 9.64 8.42 10.27 6.54 5.58
E/T 0.247 0212 0211 0.192 0.224 0.255 0.217 0.237 0212 0.189 0.209 0.252
E/NE 0.327 0.269 0.268 0.238 0.289 0.342 0.277 0.31 0.27 0.234 0.265 0.337

1 TAA(T)ZFERR S it EAA(E) 75 2 52 NEAANE)IE LT 2 54 o
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Table 6 Amino acid nutrition evaluation of lotus root from different producing areas

FEH VEFRHEZE INARTE PUIE L LTI = RE LT3 59 R M T g =T |V Seuts 20 OEIs B a1 Bev 2 B s 3
Ile 0.22 0.42 0.40 0.12 0.44 0.93 0.51 0.69 0.50 0.23 0.26 0.30
Leu 0.22 0.36 0.37 0.12 0.46 0.69 0.52 0.54 0.54 0.20 0.27 0.31
Lys 0.27 0.42 0.47 0.15 0.54 0.79 0.55 0.67 0.55 0.35 0.34 0.34
IR Thr 0.33 0.73 0.65 0.23 1.57 1.13 2.09 1.05 1.91 1.13 0.50 0.49
Val 0.25 0.48 0.47 0.14 0.51 0.87 0.59 0.73 0.59 0.28 0.32 0.32
Met+Cys  0.09 0.22 0.12 0.04 0.21 0.48 0.25 0.26 0.18 0.10 0.11 0.07
Phe + Tyr 0.25 0.68 0.65 0.21 0.78 1.41 1.04 1.25 1.29 0.37 0.55 0.58
Ile 0.18 0.35 0.33 0.10 0.36 0.76 0.41 0.57 0.41 0.19 0.22 0.24
Leu 0.19 0.31 0.32 0.10 0.39 0.60 0.45 0.46 0.47 0.18 0.24 0.27
Lys 0.22 0.35 0.40 0.13 0.45 0.66 0.46 0.56 0.46 0.29 0.28 0.29
(=SR2 N Thr 0.29 0.65 0.58 0.20 1.40 1.00 1.85 0.93 1.70 1.00 0.44 043
Val 0.23 0.45 0.44 0.13 0.48 0.81 0.55 0.68 0.54 0.26 0.30 0.30
Met+ Cys  0.07 0.16 0.09 0.03 0.16 0.36 0.18 0.19 0.13 0.07 0.08 0.05
Phe + Tyr 0.18 0.48 0.45 0.15 0.54 0.99 0.73 0.87 0.90 0.26 0.38 041
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Fig.1 Systematic clustering of quality of lotus root from

different producing areas
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