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Abstract: In order to explore the influence of lotus rhizome varieties on the quality of lotus seed, six main varieties of lotus

root were selected to prepare lotus seed, and their surface color, texture characteristics, water content and fat content were
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measured. The volatile flavor components of lotus seed were analyzed by electronic nose and headspace solid phase
microextraction coupled with gas chromatography mass spectrometry (HS-SPME-GC-MS). Finally, combined with sensory
score, comprehensive evaluation was carried out. The results showed that the brightness values L and b* of 'Lulinhu'
rhizome balls were significantly higher than that of the others (P<0.05), and the value a” of 'Elian No.5' rhizome balls was
the lowest among them. Lotus rhizome balls made from 'Elian No.5' possessed the highest texture quality among all the six
samples, followed by that made from 'Hongya', 'Lulinhu', 'Miancheng', 'Elian No.6' and 'Xinken'. The lotus rhizome balls
made from 'Lulinhu' possessed the highest moisture content and fat content. The lotus rhizome balls made from 'Xinken'
had the lowest moisture content and fat content. Among the six mainly-planted variety of lotus rhizomes, lotus rhizome
balls made from 'Elian No.5' features a relatively high moisture content and a moderate fat content. The result of HS-SPME-
GC-MS showed that there were a total of 104 volatile flavor components found in lotus rhizome balls, mainly including
esters, aldehydes and phenols. The content of aldehydes in lotus rhizome balls made from 'Elian No.5' and 'Miancheng' was
higher than that in the other four varieties of lotus rhizome balls. The findings of the E-nose showed that the key flavor
compounds from six kinds of lotus rhizome balls were similar, but there was a slightly different, among them the overall
flavor of the lotus rhizome balls made from 'Elian No.5' was slightly better than that made from the other varieties and the
lotus rhizome balls made from 'Elian No.5' achieved the highest score in the sensory evaluation. The lotus rhizome balls
made from different varieties of lotus rhizomes possessed different flavors and qualities. Among the lotus rhizome balls
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made from the lotus rhizomes used in this work, the lotus rhizome ball from 'Elian No.5' showed the best quality.

Key words: lotus rhizome ball; variety; lotus rhizome; texture properties; flavor compounds; sensory evaluation
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I f#% 3 mine

{033 25 4. HP-5MS B 414 £ (30 mx250 pm,
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Table 1 Sensory evaluation scores of lotus rhizome balls from
different varieties
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Table2 Color parameters of lotus rhizome balls prepared from
different varieties of lotus rhizomes

FEf L a b AE
A 52.99+0.98° 8.55+1.33" 30.30+2.13°
B 453241.73°  12.67£0.25°  26.28+0.94° 10.09+1.06°
C 35.83+2.06"  17.99£1.41°  23.50£1.29®  21.05+1.48"
D 50.75+0.39°  10.15+0.57°  35.44+1.12¢ 6.14+1.99*
E 50.32+0.70° 9.49+0.62* 35.31+2.69¢ 5.98+0.81°

F 42.86+3.88" 10.12+0.35* 20.44+2.17° 14.62+1.73¢

T /=5 B A R/NG FRFESE T E(P<0.05) BA 1 322 bk 363
6, K8,

FH#% 2 A1, 6 PSR 10525 2l 35.83~52.99,
HAkeS AL D, ER LE W25 T HAD S (P<
0.05); a'{H -~ 8.55~17.99, HiHh£E L A. DL E. F Y
aMH /N, 5 HAD S AP AR 2 R bE R
20.44~35.44, HorpRE 5L D AT E B9 pE K. AEME
¥IRF 3, HER TA:AM DL E SMNBTEE B & 22
(P<0.05), UaHHAS[R] 58 1 38 [ 736 J2 (225K, R
PPN LR, G5 A RE PN SR, LB A1
P R R T TS e, YEIRAE, THAERE A i 5k
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Table 3 Texture characteristics of lotus rhizome balls prepared
from different varieties of lotus rhizomes

o BEEE(g) fiiifea WERPE NEIEHE(m))

A 473.90£62.01* 0.64+0.02¢ 0.19+0.010% 55.98+7.14% 0.063£0.005"
B 599.33+21.59* 0.35+0.02" 0.15+0.015" 31.48+4.04" 0.057+0.012°
C  573.37+49.75" 0.42£0.05™ 0.13+0.007° 30.42+4.47° 0.048+0.008"
D
E
F

Hedh mp-2¢3

639.41+23.52° 0.41£0.02° 0.17£0.009* 44.72+2.67° 0.060+0.008™
542.30+£28.23° 0.45+0.01° 0.21+£0.002¢ 46.544+2.52° 0.074+0.011*
810.25+£16.59 0.35+0.04* 0.13+0.004* 27.49+3.26° 0.052+0.004%
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Table 4 Variance contribution rate of principal components

‘ L GEEEORIN SRR T7

sy FEIL TEETOR RBUTETGR KT F2I0R REUTZE TR
i %) (%) i %) (%)

1 2941 58827 58.827 2941 58.827 58.827

2 1446 28917 87.744 1.446 28917 87.744

30536 10711 98.455

4 0045 0908 99.363

5 0032 0.637 100
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Table 5 Variable factor load matrix

A R bR EN %l F g2
X, i i 0.626 0.684
X, [ites 0.782 0.167
X, AR 0.781 -0.606
X, MEL R 0.889 0.426
X [l 5 1 0.732 —0.634

R 5 RS E AT ruERIA
F,=0.626X,+0.782X,+0.78 1 X;+0.889X ,+0.732X
F,=0.684X,+0.167X,—0.606X;+0.426X ,—0.634X
DL T2 153 B AEAS T 3%y A REAEARL o5 P 2
I3 BB RAEAR Z R LU AR, H38 o 2
P F=(0.5883F,+0.2892F,)/0.8774, ¥ F 55>
B il b, AR 255 A5 0 B R T3 A [R) it Ao 2 0
B8 53 ~ BA B9 2525 A3 50, R A~F BY45 53 501
A7 3.271., —1.233, —1.159, 0.171. 0.876., —1.926, H:
AR A LRGSR EeE T 3.271 4. RS F IR
—1.926. ZEEA iRy, UEHTIZ AN AR B FE B 5~ Bofa 4
PEBr . R 6 T, 6 FIFEIR 7 i B RRELE 515
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AR,
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Table 6 Water content and fat content of lotus rhizome balls
from different varieties of lotus rhizomes

B KRN (%) i (%)

o

A 59.36+0.48% 13.80+1.50%
B 58.40+1.60™ 13.80+2.40™
C 58.60+0.60™ 13.59+0.55™
D 60.34+0.93¢ 15.02:0.74¢
E 57.29+0.79" 11.81+0.37°
F 55.25+0.81° 9.16+0.68"
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HR S-S EANR I & B 25 SRR, T RE2 R T A aE
EZRPEE . 7T LIE S PRI #8387k 55
v, 153 60.34%, HT B RS A EURHOFE B T K
Sy mE IS, P REIEEI AR S-S EANE], SEumKESL
R SR R 25
24 AEIGMEENEETFELMERSHSH

F)FH HS-SPME-GC-MS $32 A& \] D xF 4 & M il
ST AR RE PERNE S 43T, 6 /-RERE R 35 [
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Table 7 Volatile composition of lotus rhizome balls from different varieties
Fhk E YA B8 15 1] (min) FEfA KB FefC FERD FESHE FEGHF

=S 2T 2 2.24 - 5.46 3.29 - - 232
N 225 - - - 5.5 - -
(8)-(+)-1,3-T 233 - 1.64 - 1.99 - -
2Ny q 323 - - 0.05 - - -
P 4.08 - - 0.17 - - -
2,4-BEJs-1-1E 4.56 - 0.11 - - - -
IF S 5.23 0.35 - - - - -

3- IR i P 6.98 0.74 1.72 - 1.54 - 235

IECEE 7.38 0.25 - - - - 2.34

ioid i 9.27 - 0.76 - 0.47 - 3.09

Pl 10.36 0.82 1.03 1.03 - 0.77 1.37

1705 -3- 10.64 1 - 0.96 0.62 0.89 2.64
IEERE 14.37 123 - - 0.83 - -
I R 15.27 1.79 - 1.68 - 2.04 -

A-H s T 16.66 - 0.13 0.11 - - 0.25

a-FA T 17.04 - - - - - 0.52
2-RBE 17.28 - 0.39 0.35 - - -

3,7- R B0 I -1- 1% 18.07 - - - - - 0.1
3,7,11- = HIBE- 1 et 20.74 0.07 - - - - -
1171 21.77 0.08 - - - - -
(Z,E)-9,12- DU —45-1-t 23.17 0.28 - - - - -
1-f-PuEs 23.49 0.14 0.2 0.13 0.1 - -
E 25.84 0.02 - - - - -
O I i L 26.65 0.07 - - - - -
T IukemE 31.19 - - - 0.08 0.15 -
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eSS Ay EA LREA ] (min) FERLA B FEfC FEFD FERE FESF
[izs 2-HIE T 3.26 0.05 1.84 - 0.51 - 4.96
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different varieties
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Table 8 Sensory scores of different lotus rhizome balls

FE AN Ak MELN o JIZIN i J3r LEATESY
A 19.33+1.02% 15.00+0.61¢ 11.33+0.04% 13.00+0.73°¢ 7.33+1.15% 7.67+0.53° 73.66+1.05¢
B 20.67+1.93° 13.33+0.51° 11.67+0.15¢ 11.00+1.00° 7.33+0.58° 7.33+1.15% 71.33+0.17%
C 21.33+1.79° 14.67+0.13¢ 10.67+0.53° 8.00+1.00* 7.00+1.65* 6.67+1.15% 68.34+0.49"
D 16.67+1.59* 10.67+0.79* 11.67+0.51°¢ 12.67+1.31% 7.67+£0.58* 5.33+0.53* 64.68+2.16*
E 19.33+1.51%® 14.33+0.53 11.33+0.08" 11.67+1.08" 6.67+1.08° 7.00+1.00® 70.33+2.02%
F 21.33+1.08° 13.67+0.21% 9.33+0.53* 6.67+0.53* 7.67+1.53* 7.33+1.53% 66.00+1.22%
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