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Abstract

In order to explore a non-destructive method in identifying kiwifruit ripeness, a near infrared diffused
spectroscopy technology was used to determine firmness of Huayou kiwifruits during cool storage. Partial
least squares ( PLS) regression was carried out to analyze the spectroscopy. Four different spectral
pretreatment methods were used to compare calibration results for firmness. The result showed that the
best calibration models, in the whole wavelength range, could be obtained by the first derivative spectrum

with the correlation coefficient of calibration of 0.963 and the correlation coefficient of prediction of

5542 % 5 3 4

0. 852.
Key words

518

BRAEAE I 0P O BR AR UK R o AR AE R, B
TR £ 0 B W 3, ) i PG (22 3~ LB I 1R
Til: ) 3 P T R R, EOOH DR IR R A A D R
SRR, A LS5 G 2 A0, L BE 2 AR AL o, A0 i A% 8 2D S
YAk, S P B A T E T A TR, R
SR A e AR B Y — A B AR bR o R ST AR
Mo MR A J3E 119 777 35 SR PR S A T DL 4 19 T 5K
JERORI A S B PR O, ) A A AT 358405 R ) I ML R Y
B PRI ST O AL R A 0 A A Bk R R 1) T 7

W ks H . 2010 -06-09 &8 H . 2010 -10—11

Kiwifruit, Firmness, PLS, NIR spectroscopy, Non-destructive detection

XoF A Bk A% R AN Y LA T A

F T 2R A R R 1% SR B 0 IO A A 4L
ARty O—H (C—H S5 fb 7 8, X 3k 210810
Tk ( NIRs ) 452 A A6 000 0 A6 Bk 1 Ak o DA B3 | J2 AT 47
(2 FEG Y T, [ YA A SR E Y
A DR BRI T 3T 21 A1 ' 1 39 Ak By 9k G 3 S T
J3E AR A ST TG B 9 B A D 4G

R T SE PSR A AT £ A0 TC R 4 P, ST A
U TS I e e ) AR A Bk A R AT T A1 O 1 A
R AR SC L A AR A ko 3k 58 b R, 0 ¥ R
(] 55 A Ak 10 ST 21 S0 18 S O %, T O 1S 5 RE B 1Y

= BRPTAE 1R E B S R B H (SJ08 — ZT06 ) 1 P4 Jb A MRFHHL R 24 i 4F 2 R T B H (Z2111020711)
TEFE B XIFE, A0+, 3 2 AR 7 5 G RS I JF 5%, E-mail ;. livhui_rabbit@ yahoo. cn
BIRAEE : WO, 28z, W, 32 DA™ b R b b 5T TE A5G D 4 AR F 5%, E-mail : guowenchuan69@ 126. com



146 g ol Bl ¥

2011 4

FHOGHERY , LA A BIF 5 PR 1 8 TG 453 40 2 Ak e Ak ol
JE I 7 5 PRI A il

1 #REFZE

L1 {5 #

B AR B Bk T 2009 4E 10 10 H R
FI BTG A% 2 5580 R — Btk S Bl , A o Bl AL A AS
[ PRy SR B SR Al o S BR A R SR R R
RS AR LT R T IS R A o il
10 ~ 12 e TR SRR BE AR R3S BT 2°C 9%
3 PV R, A O — R HEAT G, HE R AT T 10 WK
1.2 EEMHEE

MPA #Y 3T 21 0 5l 3% A (A & 5 4R M1 A v, 4
B CRERM: UGHR N BT RS, FROLLE
8 5, 6 A 12 000 ~ 4 000 em "' (833 ~
2500 nm) ,FHE R AL 32 R, 4 HEE 8 em ' ;GY -3
TR S 3 (SRR A AR A B ) o
1.3 RBAHE
L3.1 5 i ] A 2 £

BT B TR B R J5 26 18 5K, i J 3 Sl 7] B
11.11.10.7.7.7 .6 .6 .8d #F47 ¥ JH B Ak ik 2141
DT KORE R R, B2 ARG OT 4R R 1k B 1]
LRI 10 Y, K 1 106 A2, i 74 d.
1.3.2 EZLARGIE A I e

TR T — ROV B P R — A A, 2 A
(24 £2)CHE R T DR, LI bR 5, IF e &4
BRAEHE B R I8 b R s 2] oA HLICBRBE R 4 A A
s R AEFRAL . JFHL AR MPA B f BE i 25 46 it
ZLAMETEAN 20 ~ 60 min J5 , R AR IC R AL A T 21 5
18 S 63 LIS AT MPA S gAY B A Y
OPUS 5. 5 #ch , 52 BEOG 1% £ i) SRR A7 6 o I 7€
IO ET AR Sk 5 e Bk SR e L 4 M, oK 4 A o Bk
4 ZRATLLA 6 1 1Y 1 2908 A S 2% 8 A Bk R i Ol
=8
1.3.3 [l il

SR JH SR S D0 o A A A R R N Sk
HAER 11 mm, 0 FEE D 1~ 24 kg/em® )
F 20 A5 2R B, SR 05 A R T I B AR BRI
FZNLAL TR, T4 AW A A S (AR R
R A
1.3.4 LM AL BT vk

A3 56 % A 5 12 20 M7 B Unscrambler ( version
9.8,CAMO 2], B ) #EAT EL 48 AL JRAN 20 B o R ]
PN AR A SR 0 AT PLS B RIS TIE , 28 SR 5 1 45 K
1 ASHRE 5 S SR B Y 45 R R R EAT A
DA IERE i 04 R 5 28 B0 r, RIS IE 29 75 MR 28 R ysec

LK T A i B AH DG AR B r, R0 B0 4 J7 AR A 22
RMSEpﬂzﬁﬂz'fﬁ)ﬁ“{&o ﬁ@*ﬁﬂﬂ@ r(,%l] r,,ﬁ—‘l% s Rysec
Gl RMSEPﬁ/J\’*EEQE/‘J%[%ﬁ;@O Ry M1 RMSEP/—\HEX
N

l @ -

RMSEc:\/nZ(yi_yi>2 (1)

¢ izl
1 ’Ll‘

Ryspp = ’TZ (9?5_3’5)2 (2)

X n —RIEE R
y—— BN AR AR B0
y—RCIER T AR b I

p— Y
2 GREHN

2.1 iR e A (8] BRAR DR A R i R AL
TR0 BT A B AR ot ) B R 0 R 25 2R Ak 1 P
7o HTEE R AT I i A0 B S A B o i 22 K T I
R 39, U5 PO TS 2L P A B A i ) I R 22 S O
Wt I I T ) S A, 2 P R o B B R T — B

x1 MEHEBEREREEZNTURSN

Tab.1 Comparison of firmness of kiwifruit samples

during storage kg/cm’
i 5 B
T Ty R Al BoME bR 2%
1 11.330 15.700 2.075 4.467
2 7.613 13.375 4.975 2.755
3 5.718 10. 225 2.025 2.576
4 2. 148 3.425 1. 125 0. 853
5 1.940 2.625 1.350 0. 540
6 1.740 2. 800 1. 050 0.572
7 1. 668 2.050 1.200 0.335
8 1.475 2.050 1. 050 0.331
9 1.318 2.400 1. 000 0.448
10 1.271 1. 625 1. 050 0.277

NEEA T SH K B A Bk A 32 2 R R T R
B HE S ER), v RE S B — o R
AT PP A A5 2 ) o o T T SR Bk ) D S
ZLAMRISOETE Qs 1T R KR U5 3) iR . |
K 1 0] DLFH W, 78 3% % 10 198.04 . 8 304.22,
6857.83 .5 183. 87 Fl 4 323.75 om ~" 2 b H B0 it
W . Polesello 2" iy T 57 45 HL 108 B /K iy W52 ti Whe ¢ 3
7E10 309. 28 8 547. 01 Fll 6 896. 55 cm ~'4b ., ZLER
335 % 10 198. 04 .8 304. 22 F16 857.83 em '
WAL . BRI Z AN, KTE 5 170. 63 cm ™' A 1R ZL Y



330

XU A s R B A 21 AN i S Dl B TE AR A T 147

W, R RE SR SE oK &7 81% ~90% |, ik Ak Ak 1) Wi
Wi g 55 ) R AT U I R 2 B B LT A A D BH R
BRI A3 2P T Ko T340, SR I ) 32
HEE BEH J& C—H F1 O—H, C—H i W Wi i 4 38
1E4 249.89 em ' A ORI 4 323,75 em R
WHET , R BIREAS G 1 RE A5 S KB Ak 1 B o 40 BT
FEALAE N O IE(E B .

1.6
141
1.2
1.0

lg(1/R)

0.8

0.6

04
11995.420

9704.334 7413.248 5122.162

PeH/em™
B Bia B AS 1 30 £ SN0 1
Fig. 1 Near infrared spectra of kiwifruit samples
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Tab.2 ABS of five main wave crests during ten tests

K W ke/em ™!

JF%5  10198.04 8304.22 6857.83 5183.87 4323.75
1 0.613 0. 668 1. 038 1.229 1.814
2 0.556 0. 606 0. 841 0.974 0. 968
3 0. 623 0.67 1. 022 1.235 1. 160
4 0.734 0. 803 1.313 1.515 1. 443
5 0. 689 0.739 1. 085 1.288 1.222
6 0.711 0.761 1. 131 1.348 1.271
7 0. 699 0.749 1.116 1.322 1.263
8 0.719 0.773 1.172 1. 384 1.310
9 0.728 0.778 1. 142 1.338 1.281
10 0.704 0. 755 1.132 1. 341 1.282
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Tab.3 Variance analysis of ABS at five different

wave crest positions during storage
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Tab.4 Modeling results of firmness at whole wavelength

with different spectral pretreatments

Ab 37 5 A% r. Rysic r, Rysep
lg(1/R) 9 0.917 1.435 0. 853 1. 896
D,lg(1/R) 5 0. 963 0. 965 0. 852 1. 891
D,lg(1/R) 3 0. 953 1.085 0. 856 1. 866
SNV 10 0.913 1.464  0.804  2.173
MSC 10 0.913 1.467  0.805 2.166
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Tab.5 Optimization result of target function with

different spectral pretreatments
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lg(1/R) 9 0. 841 1. 896 0.3167
D,lg(1/R) 5 0.928 1. 891 0.3332
D,lg(1/R) 3 0. 909 1. 866 0.3327
SNV 10 0. 834 2.173 0.2878
MSC 10 0.834 2. 166 0.288 5
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Measured firmness vs the calculated for calibration

samples with the first derivative pretreatment
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Fig.3 Measured firmness vs the calculated for prediction
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