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Relationship between the optical properties and firmness,
pectin constitution in peach flesh during post-harvest storage
MA Chen,FENG Li, WEI Kangli, LIU Qiang,ZHANG Wei,TU Kang, PENG Jing,PAN Leiqing"

( College of Food Science and Technology , Nanjing Agricultural University , Nanjing 210095 , China )

Abstract ; [ Objectives | The purpose of this paper was to investigate the response of aptical properties to texture change in the process of
post-harvest storage of peach flesh. [ Methods ] The light absorption ( absorption coefficient, g, ) and scattering properties ( reduced
scattering coefficient ') for * Xiahui 8" peach during storage were studied by using single integrating sphere system combined with
inverse adding-doubling. In combination with the change of flesh firmness and pectin constitution( water-soluble pectin , proto-pectin and
proto-pectin index ) in the slorage process , the relationship was analyzed between optical properties and the firmness and pectin constitu-
tion. On this basis,combined with multivariate statistical analysis and stoichiometry ,a prediction model of firmness and pectin constitu-
tion of peach flesh based on optical properties was established. [ Results] The results showed that during storage ,the firmness of peach
fruit decreased gradually by 90%. There was no obvious change rule of total pectin content. However, water-soluble pectin content
increased significantly. Proto-pectin index ( P/) and proto-pectin content decreased significantly ( P<0.05). At the same time, the
dl)sl)rph:m l)ﬂ)}li"rl\ ‘)J [N"dl l'l hd[] no l]l)\'li)u‘ﬁ «© I'ld“gl" lrl"ﬂfl drl{] l|1l" S50 dft{-'rlng rll(l[""rt\' lll“{ rl"dh("(i gl’“d(!ud“\ nlf‘ {Ir[“l'li"ﬁﬁ wds III“Udl]\{"I\"
correlated with water-soluble pectin, positively correlated with proto-pectin and P/, and had the highest correlation with PI(r=0.902).
Meanwhile, firmness and PI were highly with scattering properties(r=0.965) ,and the results of prediction models based on scattering
properties were also better ( Ri =0.751). [ Conclusions ] According to this study, the high correlations between optical scattering
properties and pectin constitution( especially PI')may make the prediction of firmness based on optical properties possible.
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Fig. 1 Measurement position of firmness and optical properties of peach flesh
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Fig. 2 Schematic diagram of integrating sphere measurement system
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Fig.3 Changes in the firmness and pectin constitution content of peach flesh during storage
1) P1: L5 45 2L Proto-pectin index;2) A8k Fem W] — 4545 T 2 % 8% (P<0.05) . F[A]. Different letters indicate

significant difference at 0,05 level under the same indicator. The same as follows.
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Fig.4 Precision analysis of integrating sphere measurement system
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Fig. 5 Change in optical property of peach flesh during different storage time
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Table 1 Correlation analysis of firmness and pectin constitution content of peach flesh

fatn Tiff i SRS B AR I AR I
Index Firmness  Total pectin content  Water-soluble pectin content  Proto-pectin content
5 Firmness 1.000 0.150 -0.769 °~ 0.891 " 0.902 "
SASRE S B Total pectin conlent 1.000 0.377 0.368 0.114
IR PE AL IEE it Water-soluble pectin content 1.000 -0.689 " -0.831""
Jfﬁﬁﬂ'ﬂif ‘,—‘\ﬁ'{ﬂ Pmln—pl:l'.(in content 1.000 0.910°"
Pl 1.000

Note: ** P<0.01.
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600~ 1 050 nm Y B BBl 9 AH OG5 B B AR AR AR ML, r 7E 600 ~ 700 nm 5& L TH)E T F%, HAE 675 nm &b {7 7E
1AM, JFF 700 nm 5 AAFFRRGE IR DG, BB S p, JOHDGHE KBRS &1 5w, A EREL
r £E 600~675 nm P P&, 7E 675 nm J5 A FFE, T 700 nm 5 PARERRE D IEASE, A, AR
15 700~ 1 050 nm 4 g, FEPERGES (r=-0.793~-0.910) , HK & PI(r=-0.762~-0.901) , fit)5 &K dE
B & (r=0.546~0.814) ,

A& 6-B A W, g/ 55 88 B E 600 ~ 1 050 nm )5 1FE A6, EXHHE R B 0.973(P<0.01) , 5 Cen
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Fig. 6 Correlation analysis among g, ( A) and u/( B) with firmness, pectin constitution content in peach flesh
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Table 2 Linear fitting equation of optical properties and firmness and pectin constitution content at different wavelengths

e et 22 660 nm 690 nm 950 nm

Parameter Optical properties SRS TR Equation R? PSR Equation R? PR R Equation R?
05 H, y=0.000 06x+0.048  0.083 y==0.000 1x+0.045  0.440 y=—0.000 3x+0.073  0.690
Firmness 7y y=0.0132+0.737 0.935 y=0.0132+0.735 0.940 y=0.012x+0.561 0.951
AR TR R, y=0.010x+0.044 0.154 y=0.0201+0.037 0.459 y=0.031x+0.061 0.561
Water-zoluble pectin content ! y=—1.543x+1.317 0.851 y=—1.584x+1.334 0.843 y==1.399x+1.091 0.821
IS IR I ¥==0.012x+0.049 0,221 y==0,023x+0.046 0.606 y==0.037x+0.077 0.765
Proto-pectin content 1 y=1.5462+0.580 0.816 ¥=1.595:+0.578 0.817 y=1.427x+0.422 0.817
Pl Hy ¥=-0.001x+0.048 0.138 ¥=-0.002x+0.046 0.528 y==0.004x+0.074 0.740
" y=0.2012+0.695 0.964 y=0.2072+0.692 0.966 y=0.186x+0.523 0.970

i R? ;5 L Determination coefficient.

2.4 PRRLEEERRREEHUEE

Ay kL W UE G2 R SRS W R BRI W) T 22 IR A SGER A, 45 & A2 i b I L T,
el AORR SRS KPP & i AR & i B P fdie /D e MARERY, 3R 3 mT UL BE T o, Al ! Hl
S PO T 58 R SR A L 1 e R AR e AR R W T O A () T A B E AR KL R, TE S AU T B
B RE KV T SR o SRR 4 B PE R BRSP4 RE S By Hoh, B AOBLAL R T 0.761,
RMSEC {iGT 5.888 N fifl BE FIR W I 5 062 A 2 (W) A s BE A DG O A TP R TR A 1 0
BT w AR R KA S ik DR T K PLOA AR A SR T T e, MR EE L — DR
T R W T S WO PE R SEROG  ELBE T /ST A SR W A A ey | P T AR A8 ey, LR D R e
FIK AR B 5 A

K3 ETRED-FFHURLEENRRYRSENEELER
Table 3 Modeling results of peach flesh’s firmness and pectin constitution content based on partial least square method

el et b e HEE Calibration T Prediction
Parameter Optical properties RE. RMSEC Rﬁ RMSEP
{153 K, 0.765 5.790 0.761 5.888
Firmness wh 0.848 4.700 0.845 4.436
AR PESR I 5 Ky 0.710 0.055 0.687 0.056
Water-soluble pectin content s 0.751 0.048 0.704 0.064
IS A 5 i Hy 0.608 0.065 0.590 0.030
Proto-pectin content s 0.723 0.053 0.714 0.051
pI My 0.691 0.453 0.691 0.565
s 0.758 0.413 0.751 0.449

R S E R rm.a..-,..i..anm: coefficient of calibration ; R? - T 4E B 72 5 84 Determination coefficient of prediction; RMSEC ; HFE 5
75 95 Root mean square error of calibration ; RMSEP - fl | §H /#4222 Root mean square error of predietion.
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S Ree , BERBE R T A o BT Y JC A PR E AR I T oK | 2 A 22 ok I 1 AP G B A I Ak SR S A
BN B AR AT A R BR A S AR SR 55 R W R U 25 VR, R AR AT 00 B8 s St L 4L
S HE W S IR T T3 T B — e 2R 2 T GRS AR HEOG Ay Wi, 52 i) o ofe ) =54 5 458U 5@ FH P
2% BiBY oy TR 2 5 SR (R , BUAROGTE-PORTEAG I SRR i ot el PR A e | (EL i AR IR AR o
W5 O S A P S B A R SRR R S R AL AR S . PR, A0SR FH B FR 4 3R R e 4%
B RE AN T PR SR I 0 B R o 5 MR S B LSRR S &R

ABFFE SR 5 AR ] ¢ BT R/ Bk R AR R IR Bk By B T B, SR & AR L T W]
R, KA R A B X S AR AR A R B, BRI RS T R S R
MR TIEY: . NS RECS LT R BRI S SRR O RE ARk SR R ARy
SRR B,

WS PLAA AR (r=0.902) W BERN P15 w! BOAHEME AR (r=0.965) , HLIET w! #7119 FUI
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B, R =0.751  [FIIF, 36T w8 2 A TSRS B 000 T2 T o, BRSZAOBEARL, PRI, Bk T A 4
R REA TUI G55 52 0 R 5 Bk (U PO 506 A HUN R EEAOCA G, X AT RER N PIAE N 2 R R H9 25
FHARPR, A T AN MIREAR A OO, PR SR S R v, P B 200 R P 1] 2 6 D SR P R Db /K P M SR, 4
HEZHREIR , 1 TRERE AR, RIS, o T RIUR A8, T R i A 2N e

ARTFEE R T HER ISR RO R P R R T S A R G R, I AR 73 F0 & AR AL f
BE R REC A BOR TN R SR BE (AL, 45 0 i T ot R P S IR BE 0 5 P 27 S o BE A RO — &5
B, K 0 5 B A HORTEAR ™ i N AR T (4 R 4 PSRRI A AR 2%, [EAR RIS h B R SRR
Wy i RO R R AR X — AR G B — PP . I EJR Se e |l AN ] i e
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