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Table 1 The names and origins of tested taro varieties

e AT i

ariety . . Variety

number Variety name Origin clustering
1 YL 283 Jiangxibaiya taro sy 7%
2 JUPE4LZE Y Guangxihongya taro )T REE £
3 111 Z:/NE* Shandongxiaomao taro IR HM ZT3F
4 K Changdezihe taro WEEE 2T
5 WAL K3 Changdehonghe taro IR R 2 7%
6 16 HRLL 2E ¥ Huaduhongya taro JUERIIMN 2T
7 M Lianzhouling taro JUHEEM 2T
8 K: 5% % Changtingxiang taro mEks  BEFE
9 il Lipuxiang taro RS

FRIRE M
PREN R
PRI B
PR
INCE e
MR
W M
R
PRI

10 5kJ%FEF Zhangxixiang taro

G473 Shixingxiang taro

—_
—

12 FLIEF Y Ruyuanxiang taro
13 #EMNFEFZF Lianzhouxiang taro
14 YLPS% 3 Jiangxixiang taro

15 K JFF 3 Yongzhouxiang taro
16 W44 Longyanxiang taro
17 f&JN&E* Danzhouxiang taro
18 W% Tanbuxiang taro

122 EBMAXEREE ZSHEIFHFHELIRTEN
E Sk R . S XS5 BREE BN 7 15 E 2
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FREUE T AREVEW 0.00 0.2, 0.4, 0.7, 1.2, 1.6 fll
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e . DL TRRARIE S 25mg, 58 25 5 il b
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Table 2 Variation of hardness, longitudinal diameter, transverse diameter and weight per taro of different taro varieties

Fu 45 Variety number ifJ¥ Hardness (kg/cm?) 2442 Longitudinal diameter (cm) ##1% Transverse diameter (cm) 1% Weight per taro (g)

1 1.1740.64de 5.504+0.50h 4.50+0.50fg 58.33+13.09¢
2 2.40+1.23abed 7.00+0.50gh 3.67+0.58gh 68.33+13.48¢
3 2.20+0.20abcde 5.33+0.58h 3.01+0.01h 39.17+11.18¢g
4 2.60+0.79abc 5.33+0.29h 4.67+0.29fg 81.23+£7.43¢
5 2.174+0.91abcde 5.33+1.26h 4.5140.50fg 68.11+£9.95¢
6 1.2140.58de 8.01+1.00gh 4.67+0.29f 119.67+16.44¢
7 1.61+0.26cde 5.51+0.87h 3.01+0.51h 37.73+£6.22¢g
8 1.80+0.98abcde 12.33+0.58ef 8.00+0.01e 590.71+71.05f
9 1.03+0.35¢ 11.01x1.12f 8.02+0.01e 635.00+36.40def
10 1.63+1.31bcde 22.00+1.73b 10.33+0.58a 1280.33+62.38¢
11 1.97+0.38abcde 15.67+2.08¢c 8.33+0.58de 762.61+128.62def
12 0.91+0.10e 25.67+0.58a 9.17+0.29bcd 1614.63+156.18b
13 2.57+0.93abc 14.33+0.58cd 8.33+0.58de 734.50+58.34def
14 3.13+0.12a 13.01£1.01de 9.54+0.51abc 616.33+74.70ef
15 2.80+0.36abc 10.67+0.58f 8.67+0.29cde 644.41+14.86def
16 2.97+0.42ab 14.33+0.58cd 9.33+0.58bc 614.03+55.43¢ef
17 0.90+0.10e 11.00+0.50f 7.83+0.76¢ 530.03+28.47f
18 0.91+0.10e 27.33+0.58a 9.67+0.29ab 1900.01£100.01a
SFYIME Average 1.89 12.19 6.95 577.51
BRFHCV (%) 48.94 55.91 36.30 94.54
AFRFERIE 0.05 K FFEREE, TH
Different letters represent the significant difference at P < 0.05, the same below
R3 NEFLRMAMZIN G FIRIRE R RARE X ME ST

Table 3 Pearson correlation analysis on appearance quality indexes of different taro varieties

F84% Index T ¥ Hardness Z\1% Longitudinal diameter 4% Transverse diameter HAE Weight per taro
T ¥ Hardness 1.000
12 Longitudinal diameter -0.303 1.000
4% Transverse diameter 0.000 0.815™ 1.000
BPETE Weight per taro -0.326 0.987" 0.823™ 1.000

T RI00UKT FHKHEEH,

6wk 9y

represents the significant correlation at P < 0.01, the same below
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Table 4 Pearson correlation analysis on the nine quality related indexes
Febr v oy} H#fi B CREER METgE R HAR YR
Index ¢ Total phenolics Flavone Amylose Amylopectin Crude fiber Reducing sugar Protein Dry mass
Ve 1.000
5B} Total phenolics -0.153 1.000
# 7 Flavone -0.106 -0.455 1.000
HHEVERN Amylose 0.602”  -0.246 0.430 1.000
SHETEN) Amylopectin - —0.029 -0.490* 0.868" 0.588" 1.000
FLET4E Crude fiber 0.320 0.213 0.341 0.338 -0.057 1.000
JEJEBE Reducing sugar ~ —0.285 0.548" -0.191 -0.255 -0.273 0.254 1.000
H HJ5 Protein 0.098 0.244 0.034 -0.036 -0.089 -0.119 -0.144 1.000
F#)Jii Dry mass 0.220 -0.872 0.853 0.698 0.809 -0.510 -0.782 -0.469  1.000

RS ANEHSFHEE, TEERRITTREKE
Table 5 The eigenvalues, contribution rates and the
accumulative contribution rates of four principal components

b E 1 B 2 TR 3 B 4

Quality index PCl PC2 PC4 PC4
fifi i Hardness -0.02 024  -0.85 0.06
1% Longitudinal diameter 0.81  -0.37 026  -0.13
1% Transverse diameter 091 -027 -0.10 0.06
2 H Weight per taro 079  -0.39 027  -0.10
Ve 0.03 0.68 028  -0.56
A% Total phenolics -0.72 0.11  -0.10 0.43
MR Flavone 0.83 009 -0.18 0.36
HHEER Amylose 0.45 0.84 0.11 0.02
SEEER Amylopectin 0.89 022 -0.02 0.33
FH£F4E Crude fiber -0.25 0.56 0.49 0.21
T4 Dry mass -0.85 -0.40 0.06 -0.26
WA Reducing sugar -046  -0.15 0.37 0.67
# A Protein -0.06 0.11 -056  —0.11
HFME{E Eigenvalue 5.38 2.20 1.74 1.37
TIBR Contribution rate (%) 4142 1696 1341  10.52
E Wiy
Accumulative contribution 41.42 58.38 71.79 82.31
rate (%)

*z6

BRZCIL B 13.41%, FEACKMA4E. EAKA V.
MR S B 56 4 A TR TTiRRIA 2] 10.52%,
2 B Ry RS
24 AEF@MIEEIEN

G R a5 R, W T 4 DERS R
HRIEA, JHE RS NS, WRIETTZ T
AT HATRAE, FH AKX F=0.4142xF+
0.1696xF>+0.1341xF3+0.1052% F4, HT 3R H & 453k
AR RSY (R 6) o X 18 ANIE LR S
SRR BEAT G . HE 6 A, 51 Els
R A A A, HAR 10 AL SRS 4 E R
B 7T FAEMFES 1 BRIk
il WRAEEFEF . KEFFMAWEFFRE 1 £
B KT 1, U B R B R L 35 B B A E B
SR EMRME SRS S8 b, T
FRFME TS 2 ERA BB R, WX 2
AN PR A 4ER Ve S| ERAIE. A

HAFRMOERS SO REHF

Table 6 The scores of the principal components and the ranking of the excellent degree of the quality of taro varieties

FuFigiS Variety number S 1 PC1 FERSr2 PC2 FERSS3 PC3 Elsr4 PC4 i 4 4 PC Top4of PC HEJF Ranking
1 -1.76 -0.15 1.31 0.46 -0.78 14
2 -0.15 3.02 0.41 -1.59 0.08 8
3 -1.70 0.21 -0.48 -0.47 -0.95 16
4 -1.40 0.27 -0.88 -0.06 -0.66 13
5 -2.01 -0.64 -0.78 0.53 -0.98 17
6 -1.13 -0.68 0.20 -1.65 -1.19 18
7 -2.14 -0.65 0.71 1.38 -0.80 15
8 0.36 0.80 0.25 1.86 0.88 3
9 0.30 1.19 0.84 1.22 0.75 4
10 2.37 -0.42 0.18 0.15 1.15 1
11 0.51 -0.83 0.23 -0.13 0.04 9
12 2.32 -0.85 1.16 0.34 1.09 2
13 0.69 0.64 -0.13 0.27 0.56 7
14 0.24 -0.28 -2.58 -0.26 -0.01 10
15 0.83 0.17 -1.00 0.38 0.57 6
16 -0.34 -0.59 -1.09 0.09 -0.26 12
17 0.28 0.14 0.36 -0.87 -0.07 11
18 2.70 -1.34 1.27 -1.70 0.58 5
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Fig.2 Comparison on quality related traits and correlation analysis in Tanbuxiang taro and Huaduhongya taro
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Table 7 Two significantly enriched metabolites in two taro varieties

(RS ] YRS Variety number Pt gz

B Compound Retention time (min) 6 18 P value Log.FC Regulation
4-F5L-6-BEffi-4-1l 4L 4-methyl-6-hepten-4-olide 24.7097 30.10£7.24a 156.10+30.68a  0.015214 -2.37471 i
1-F 3 2,228 1-methylethyl-naphthalene 22.0401 3.45+134b  8.61£0.50b  0.013334 -1.31847 i
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Abstract
components. However, the studies on the evaluation of taro quality traits and its molecular mechanism were less

Taro is an important vegetable as well as a staple crop, which is abundant in nutrition and drugs

reported. We systematically evaluated the appearance and nutrient indexes of 18 taro varieties derived from
different ecological regions of China by bioinformatics methods, and quantitively and qualitatively determined
the relative abundance of volatiles metabolites with GC-MS approach. The results showed that weight per taro,
dry mass and starch contents were relatively higher in Kui taro than that in Duozi taro. The quality traits in
different taro varieties exert huge variation. Principal component analysis (PCA) revealed the four independent
indexes from the determined quality traits, with 82.31% accumulative contribution rates, which reflected the
majority variation information. The top five comprehensive scores were found to belong to Kui taro.
Furthermore, we analyzed the differentially abundant volatiles metabolites in Tanbu xiang taro and Huaduhongya
taro, and identified 76 volatiles metabolites, including two extremely upregulated metabolites, 4-methyl-6-hepten-
4-olide and 1-methylethyl-naphthalene, especially in Tanbuxiang taro. The two key metabolites are very likely
related to the biological function of aromatic profiles.

Key words Taro; Nutritional components; Quality evaluation; Principal component analysis; Volatiles metabolites
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