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Evaluation of textural properties and flavor substances of

three varieties of fresh lotus root
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Abstract; Phy-chemical properties and flavor substances of the three

ﬁ

varieties of Hubei lotus root were studied by electronic nose and GC-
MS. The results showed that there were significant differences in the
physical and chemical properties except the total fiber content among
the three hybrid varieties, and texture properties of the hybrid
variety NO.5 of lotus root were better than the hybrid varieties NO.3
and NO.4. Detection of flavor substances showed that 40 kinds of fla-
vor substances were detected in NO.5, that 35 kinds of flavor sub-
stances were detected in NO.3, that 28 kinds of flavor substances
were detected in NO.4. About the detected flavors, 28 are common
among the three lotus varieties, which are mainly esters, alkanes and

aromatic hydrocarbons. The number and content of flavor substances
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in NO.5 were significantly higher than those in NO.4 and NO.3, es-
pecially the more material content of esters, accounting for 68.8% of
the total detected substances. The volatile substances of lotus root by
electronic nose was consistent with the result of different flavors of
lotus root detected by GC-MS. The comprehensive evaluation showed
that hybrid variety NO.5 of lotus root was good quality lotus root.

Keywords: lotus root; flavor substance; texture properties; GC-MS;

electronic nose; principal component analysis
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1.2.1 pH{EHAME # GB 10468—89 $i47 .

1.2.2 KorERMNE % GB 8858—88 $i47.

1.2.3 ¥ERMEREMME # GB 10467—89 AT,
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1.2.5 WML SRMINE % GB 500988 147,
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HEAL . SRJTH T & Winmuster 2387 805 %36 247 207
2 HRSHN
2.1 3STHEFENELERMERAFE

3FPEEFE M AL AN E AT R ES R WL 1,
HH e 1 A1, 3 A alh Fi bR B 12 4 2 0 B 35 M 25 R4 H At R
FRIE BEEZES . HAPSE 5 S MKy &Em REMR.
AT R W i B R A B
2.2 3MEBHRMEHE

i 3% 2 AT, 3 RS Y 65 BE R E M R L E B Y A
WEMEZE S T BRI RN B E R AR

Rl SHERNEBEAMRMESFESSLE

Table 1 Comparing physicochemical properties and dietary fiber content among the three varieties of lotus root
) ERVERR B/ AL [ CIRGE S ey ENGEC acy R/
it K5y % pH {8 o B o o s
(mge+g ") B4/ % G4/ % 24k % %
o 3 5 75.4+1.54 6.35+0.02 1.2440.15 7.07+0.12 6.38+0.04 60.21+0.07 66.59+0.03
TR 4 5 67.24+2.08* 6.700.024 0.9040.13% 6.87+£0.127 5.9740.097 60.9240.094 66.90+0.07
o3 5 5 77.4+1.348 6.48+0.0128 1.03+0.14A8 7.57+0.12%8 6.21+0.078 60.44+0.25%8  66.65+0.19

Toa, ARIRIBTE 4 5 S0 5 5 HUE 3 S 2007 (A S P<<0.01,a Jy P<C0.05) s B FRIRHE 5

T HYPE 4 ST

(P<C0.01),
F2 ITHEFBHRGFELR
Table 2 Comparing textual properties among the three varieties of lotus root
i o /g FiEME/ (g9 P BER B/ g AE B/ g w42
o 3 5 11 897.6+2 317.4 —20.7+38.08 0.56+0.08 0.26+0.03 3 184.794888.8 1822.94+672.7 0.12+0.01
45 11 239.2£1 302.94  —14.24£7.462 0.5340.07 0.26+0.04 2 944,934387.94 1570.69£328.24  0.13£0.02
PR 5 5 13 195.7+2 758,74 —22.04£9.19*®  0.5340.04 0.25+0.02 3 371.7941 009.148 1 784.65+485.6"8 0.11+0.01
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Figure 1 Total ion chromatograms of No.3, No.4 and

No.5’s extract
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Table 3 Flavor compounds and their contents of the three
varieties of lotus root %
e W R7 )i T3S W 4 S SRS T
A2 — H R — T T 60.85  58.33 64.83
R = T g 3.38 1.01 3.46
[l )
R 0.84 1.84 0.45
+ U R R 0.41 — 0.06
4 7.03 3.17 3.24
1-F 2% 2.11 2.21 2.40
#* 1.66 1.76 1.76
X — HI 2K 1.97 1.31 1.29
T 0.86 0.85 0.83
EIGiE-5:3 0.57 — 0.59
2-F L2 1.47 1.23 0.58
1,2,3-=HI% 0.32 0.31 0.29
FEEH 2,3- A4 - - THAE 012 0.44 0.22
1,6-HI A2 0.14 — 0.19
1-Z3-2- A% 0.25 0.24 0.19
Eli 0.18 0.18 0.17
1,2.3,4-P0 H 3% 0.13 0.32 0.14
1,2.4,5-P0 H 3% 0.09 0.32 0.08
2,7- "W FEZE 0.11 — 0.08
1,4 EEZR 0.08 — 0.07
Vil 0.01 — 0.03
CHEEF O L 7.63 7.14 7.30
S 1.06 4.58 2.35
g 3.19 1.70 1.48
LR O - — 1.44
9-H 4 ke - 3.63 1.22
3-H 3k B e 0.80 — 0.97
-1, 3-— F FL 34 O e 0.68 — 0.71
B 0.45 2.08 0.58
SR oeS
RAYT 0.34 1.16 0.57
ki 0.43 0.60 0.28
The 0.23 0.23 0.20
1.2.4-= HIBL 3R R — — 0.20
+ Pk 0.32 0.50 0.16
+ =k 0.46 0.45 0.15
1.1, 3-=HEEH O b - - 0.12
1.2, 4-=HEEF b - - 0.10
L 0.93 0.55 0.31
HoAlh AR 0.47 0.29 0.16
RN TR 0.43 0.57 0.75
Comx 65.48  64.18  68.80
5 B R 17.10  12.34 12.15
JeJ 15.59  22.07 17.83
HoAt 1.83 1.41 1.22




AR

2017 5% 9 H

Hi 2 3 [ 1, BR3E 5 5 A A 40 Fhonl L i KR4 5T,
URIE 3 5 A A 35 FhABRY) R, I EFE 4 5 1A 28 B XEY
B o ZEERSE TSP 5 5P R 4 FRER2E . O A
YIFTH 68.8%, ¥85% 3 St 4 FhERE. 5 B B MY
65.48%0 , BRI 4 5 K 3 R RS CRAG T 1 R W R - o5
SR AT 64.18% s BRSO B HE R Y Y £
Tk HRP 2S5 A AR T B A A XUR B R . R 4
SFEEEWS TS S 35, v/ 5+ DU H B =
B, TEBEFRIT B 5 SR 16 Fhli ks, o B 4
JRY 17.83% . SR 3 5 R i 11 FbE kR, o5 AR E W
15.59 %6 . 5P 4 S 10 B ke, 7 SR H W R 22.07 %6 5
IFEMI bR R G R LE T I S SR kREY
il % A E RS E0E 3 5 e Y N T SR 4 Bk
iR A THAM 2 FEM. I RREl
WL SR S BT 17 MY EE, BRI 12.15% . 5
T3S 17 RO, AR R YA 17.102, 5P 4
S 12 R I E R, B Y RAY 12.34% s 83 3 B Ay
FERMIGEE S SHIF L HERE L E 4 SHHE
KRS I B TR 5 B 3 5,

SR LA R BAL R J  JRA R P R R A 0 43 A R L L R
TS5 SIERA R RIE T ERTE 3 5 OR 4 553 B T A9 KUK A
NEERER RIS FRIESE HERPEEREN
SRS TR BR T B O BRI B S 60% e AT, W]
AR R T IR R A Y KB R A
2.4 BFESHEENRGKRSS
241 WLFSEIRAR SRR PENS B 45 A 7
15 10 >4 I8 E AL 1% AR B 50 AT LA BT R () 1) 4 & M
o3 AR A B B M RE A iR W3R 4
2.4.2  FRAH B 2 0] B R SR AT AR (¥ A 5 X
SR A P PP A R RE B A X B R A B S o Mk
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Table 4 Standard sensor arrays and performance

specification in electronic nose PEN3

Ll 1 s P 5% mww&i
By &K YT (mg-kg 1)
S1 WIC FH&EMS A 10.0
S2 W5S  AHALY NO, 1.0
S3 W3C UK. FSERLEY S 1.0
St W6S WEASH PR H 0.1
¢ wae BEdE I A A W Bk . Lo

N
S6 WIS Hix CH; 100.0
ST WIW Bk & EA IS Y H.S 1.0
S8 W2S LMY EIRILE Y cO 100.0
Sy WeW SEBASY ENGMAY  H.S 1.0
S1I0 W3S kil CH, 100.0

BRI 99.66 90 T2 TR /IN , T LLKEASTR] b 38 58 4243 IF

3 A SRR R A B X AE PCL 25 AR, PC2 Bl 22 57
AU R TR X X 3 Rl 3 R — B AR
FE o R R ST 6 AL I 5 1Y 25 2 R P ) TR X G AT
T R 2 S A TR 2 ) A X 2 S Y . H SR 3
N TR DX gl A G Al AT DR T L R RE 2 3 R GERE P
M e e 2 5 i 22 S I G
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Figure 2 Principal component analysis for the volatile

substances of three varieties of louts
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Figure 3 Radars charts of the volatile substances of

three varieties of louts
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