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Determination of Pectin and Total Sugar in Fuling Mustard Tuber Samples by Near Infrared Spectroscopy
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(1. School of Chemistry and Chemical Engineering, Southwest University, Chongging 400715, China;
2. School of Chemistry and Chemical Engineering, Yangtze Normal University, Chongging 408100, China)

Abstract : The determination of pectin and total sugar in Fuling mustard tuber samples by Fourier transform near-infrared
spectroscopy (FT-NIRS) was studied. The original spectra of 50 Fuling mustard tuber samples were obtained by using FT-NIRS
machine. Through math analysis, spectrum noise was decreased. Finally, the regression method was used by partial least square.
Regression models between product quality and pectin or total sugar were established. The determination coefficients (R?) of the
established model were 98.31 and 98.35. Its root mean square errors of cross-validation (RMSECV) were 0.513 and 0.0531,
respectively. While the R2 and root mean square errors of prediction set (RMSEP) were 96.69, 95.63, 0.572 and 0.0671 in test
set validation, respectively. Internal and external cross-validation tests exhibited that near-infrared quantitative analysis had high
accuracy and could meet the requirement for predicting pectin and total sugar contents in Fuling mustard tuber products.
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Fig.1 Near infrared spectra of 50 calibration samples
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Table 1 Routine quality analysis of Fuling mustard tube samples

RIS RES W IESE iIESS
FEAZY 50 18 50 18
B w i K E /(mo/g) 35.35 31.20 4.021 3.68
B i/IME /(mo/g) 20.54 20.54 2.141 2.337
P THME /(mo/g) 27.581 26.23 2.837 2.901
FrtEmZ /(mglg) 3.98 3.23 0.418 0.330

2.2 A Kb R R B

AXEE KR B SR AR D60 v B B 5 R A RO R S
Bk, R Aok B & T R e A S E .
X B A5 5 S 0 S S R AR T, AT RS e AR JE AR



P

188 2011, Vol. 32, No. 10 =]

il =

XDl

TR0 f 2 SR R i 2L B R R T . R, AR EEAT
' 3 ] A R S v 110 R BRI A AR R R
2R, T I N R IE T AT A R B 3R ATl 1 T Ak
L, DAVHBRUEFE A B AR R, SRS R AL B S
6 U B0 22 i e /s R vE B ST AR, 8 R SLIRAIE
for i B A R e, I AT B A AL R E S B O R
(R2). & X I J5 2 (RMSEC V) Al F 4E A i i 2
(RMSEP) LAVEIM AR B i, — AN AR Y % B 8
# R2, BLAK RMSECV A1 RMSEP {ii, 7+ H RMSECV
A RMSEP g R E4£iE04, R2, RMSECV Al RMSEP [f]
TR TN

g’gYTi — Yri)?
RMSEP= [(5*————

n

A njﬂﬁézl-:/l\ﬁ, YT-jﬂ%(JﬂME,
DB : Yo NAEA S 35148 .
2.3 G TRAR I T v 6 AR IE AR R () 2

W R R R W . RERA . ZIoEU
18 1 BA B — B A i 5 i AR T ) e R E(R?) A K
RMSECV HIME(# 2), 7J LU HX TR il fab 38 7 72 xf
i I M R SR R R W AR TR AR Y A B AR ], o
K FVH bR 2 WA TR AR R 5 K, i RMSECV
MIE RN o BRI, ARSI 0 56 K FH IR 2 5 B o B A A
24 DR IEBEFEA ST H AR Y

A Bruker {# BLIH- 25 80/ 21 A6 84S B A5 (1) OPUS 4k
X 50 AR TEBERE AL B 347 i fe /s — 3B, &
WERAE B IE, B ECA R . AESR A PLS BB,
TEME BRI N ERIEEFEA—EMNE
HLF, HFHKRMK, 2SBEEGEERNS, BA TN
REJIME, HE “RUE” UE; k2, HFHEZ,
SPHHMETER, NNHH “d8E” W%,
A BE S SO RE S BRARDSY, (R, 7 B AR
AT R IE R AW IUE S S XA Tk, H 5

Y i JIREAR T

A FH 5 RMSECV fiszin, B 2A. 2B AR L bE
1) RMSECV Fifi Rank (AR 1 o 75 31 1) 3= R -1 Fi (B v
SLFTR) RS RS ) RMSECV fe/h o 3E 1T 75 2 B A 0] 15
ZIFWER 3 iR

35%
3.0},
2515
20F %
15¢
10t

RMSECV

5 6
B3l

10

045
0.40F,
035}
030} =
025}
020}
015}
0.10} - :
0.05| s - -
0.00 - ;

RMSECV

5
S
B2 HESRPREA)MBIEEB)EHEKNEFHRS RMSECY XAE

Fig.2 Correlation between RMSECYV and Rank of pectin (A) and
total sugar(B)
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Table 3 Optimal parameters of the mathematical model established by
calibration samples
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[a] JAFE [ /em AL 7% Z(RMSECY) 5(RY)/% EFTFHL
B 7501.7~5449.8 HH R AmAL 0.513 98.31 7
B 7501.7~4246.5 HERE=EMmME  0.0531 98.35 7

Wi OPUS A% il HEAT & FPAS Rl O TIAL 2, L
3 B B () 6V TAL HE T v, AR BRI Y R
RATgEK, 38 XIUEY 7 2R RE /AN . Ak #%
bR AR EE v, BT AL U R E oy i)y 98.31,
98.35, WA XEiEYI 7437749 0.513, 0.0531.

2.5 AR B A AR B HEAT A0 56 30E

®2 AEIEFLETEATLRIERN R, RMSECV

Table 2 R?and RMSECYV of internal validation by different spectrum pre-process methods

TR R S KEH— £ LU AR —kr s —hre
R*/% RMSECV R¥% RMSECV R*/% RMSECV R¥% RMSECV R*/% RMSECV
£ 98.31 0.513 94.12 0.956 97.66 0.603 98.08 0.546 93.34 1.02
syl 98.35 0.0531 89.26 0.136 93.04 0.109 97.85 0.0607 92.22 0.115
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Fig.3 Correlation between predicted values of optimized model and
true values of pectin(A) and total sugar(B)
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