.2l ot ik
6 A

o5 o6 i
Spectroscopy and Spectral Analysis

gy W Vol. 26, No. 2, pp259-262

February, 2006

o 5 FERL S SEAT RS AT BR AR 3 1L 41 5 I S S 1B S TR BY I A 3%

xREE, BEE", KiED

WL KRR 5 E Y HAR A BE A R WL AL

' EMBAZEN. ZHA.

310029

AR R 497 03Il SR B R AL R LA R AR L G 2R U A B

b B FH B R A e /N 3 iR (MIPLS) 44 3 45 I 105 2 3 21 40 i 3 ot 3% (NTRS) A% IE AR 7Y L[] i SR A = F R [6)
YRR AR HEAT NIRS @47, 2553881, L 8 g A M A I ARl R Jc i, /<R g 07 B2 119 A% IE e o R U0
0.74~0. 98, [FEFLL 3 H1 0. 6 g B i 43 il & J (9 A% I AR A A R AL 8 0, P A3 M 8R4 T 22 3R 4
(RSQI, 1-VR) &, AHN Y& T 13 22 (SEC, SECVYHRAK . 1% 5 LA 58 % 0l S KF O # 5 B 28 57 (19 B 07 iR NIRS
RO, AT A AR R R . 2R AR O o R R B U R Y PN R OT .

FHIE AN CRE ;s SR BRITER s L IE LAY
XEHE: 1000-0593(2006)02-0259-04

FEAES: 0657.1 XEkPRIRAD: A

Ell

Tl

3Rt L B AR E Y 2 — IR TR B3 i o R
R E M EZENE . AR RS A d R HA
AT R, LARIRHE SR, A R e,
FAERRIFIZR ™ 5 5 0T S R R . O 4L A B
1% (near infrared reflectance spectroscopy, NIRS)$ A& & i
AT T S0 00— R B A B R R B R R T
P50 A S T . NIRS R B HA 045 5t 1F 2 5 Fh T
T B DRI R B R N T S T R A R A AT . E
B W R 43 B J5 T, A S 3 BT M R R T R R R A & Y
NIRS Wl £ A, H 3 A & R 68 6 7] B 347 43 A &% 35 22 g 0y
1% & 19 NIRS M B0 Daun 25 22344 2t [7] i 43 #r £ Fif
JIG 5 2 (3T 40 A A IE R AL, RS — R HER P R
DT, R AR A R 1 e 3R JE AR LU T b A A A % o
B T A0 50 BT 4% 6 B I R A RS IE BT 2 S L R I
W2 S MR B 2 S R E A AR, 58 B T RE [R) N VA A 0 BT 4% 32
LG R 0 AR o BT AR BT (A B TS TR R S B Atk —
HHE5E.

Her, P97 0 2% A NIRS 2 #7400 3t A% 7 — e it
o FFRE TR L AR TR S A A AR
NG AR Y NIRS 2 M58, B R AP sk R . (R TR
b, BEI T E M AT — P, AN ZEL N
RREERE S, R T RRUER . T2 3 T i S pF &b i . s

Wi B 2004-06-06, EITHHEI: 2004-10-26

FITFBR B 46 A5 A9 NIRS 43 M B A0 190 28 G 7 45 L 45 T
NIRS v 5 % 4t J7 16 D0 2 10 36 FF 5 #5528 AR 9 RBOR . 45
7R NIRS gl A, fifE. o HE &R B
Wi iR 22 AT,

ARTFTEMRE T AR AT B, SRR, SRR, &
fRAD RAEMRHE A NIRS @R IE&E . e, W,
TR 0 SRR BR i R NIRS sr Mt A, fi i 7% R 7E i =8 &
S

e

1.1 R SERF AN F0 RS BR R 1 43 4R

TEF AL IR . R DT R O i 22 5 K0 H e L 3R R
A E 2% 38 A6 B — A~ B 156 14 il 41 B0 B 3t 1% o B AR, 1%
Gy B IR R AR SL A 312 BRI 1999 F1 2000 4F
BB A A R A S A AR 185 1, A 497 IR REAR T
NIRS @A ARG 50 047 . XM A E R K, FRFEE,
A S 21 A1 ] U A Y (7 S ARRE AR

KA G Rk #E AT 00T, ] B AR B A 7 1 GC-9A
AT A A3 BT, R R 7 vk S 0L A 1 21 DL R R Ak
AEST 4 3
1.2 SRS EMEARRE

i I 21 40 33 4 B8 0 2% (5000 A, NIRSystems, Silver
Spring, MD, USA), TR 1 100~2 498 nm 415 [l P %
45 51 & (reflectance readings, R) . W52 B 4 75 I B4 ) & A

E€WE: HEMESTH A T ZIMHRI” . Wit 208 )7 50 H A E BRE 4E 5 1) 5

YEZ B A A, 1971 4R, WL KRR 5 AW HOR E Bk R AR . WL

LR YN



260 Sk 56

26 %

1/4 JPIBRERAR IS . B TS 15 /AR5 U SR B 42 Dy 35
mm 5 B2 K 18 mm M BEIEFE AR, Shn— Az w] & T 48
N . BERR 2 nm SR AR RO BREE (R . B FE L T R A
32 BOPHME . R AL log(1/R) , WAETFIHEML .

FEA BRI R RS — B R b, B T A R
A T8 1E (Calibration) o #E A 35% $E AT I 5 e o 47 #1467 2
4R R 7 (CENTER) T8 ) 45 i BF 44 9 4 A B 0 19 3
iS5V 0922 5. B) Mahalmlobis JE 85 (8f FR o 4 )5 IH
B, GHD . — it GH<T3 AR B AR — k. K5, Al
et SELECT A2 )3 71 5 Hh % 3 1A A A i 22 (R B A AR, B
41 J& PR B (neighborhood H. NH) . DU ¥E & # B S 65 A 4LL )
T, — J7 T AT LA B FE A OE 5 3 i ad 1 Cover fi0), 55—
T DU RE U A TAE &, “AR TR SRR R T TAER I S
L NIR HA BT
1.3 SEEHERMAESEFERME

Sk o3 AT B, SR FH O % R Ak PR B 2 Ak 38 O
AHFSE A, HiEE SR i A8 e 9% (detrending D) FlAR #E IF 25
A% H 5 W (transformation of standard normal variate, SNV)
PR D7 TR R AT O A 3 . 5 0 8 A R [ Y R 40 (deriv-
ative) . I Bt —[A] Bif (segment-gap) Fl F-# (smooth) 2 & #E 47
HALAL 3

T A A TE RS 36 T 1T o A NIRS #E7 , SR FH ot R i
/N 3 (modified PLS, MPLS) % Bk IE AT 5 4650 4
22 Sy 3oy R0 4718 Aoy 6 T A Oy i . — Ji R A2 SR 38 5 T LA )
TR AR IE BB Y RCR . A i NIRS BER ) 3 2 S 50H K IE
Yo ZERSQL) \ K IEFRMETR 22 (SEC) « 28 SRS 48 b vl 12 22

Table 1

(SECV) FAZ UK It 52 R B (L-VR) . X F [ — B i 45 BT 4y
TR R TS R E , AS 2 v R 2 R 2 RN, i e
EX VG DN Y/

VL4 Otk WA 30 7 1 . B0 A 3 07 R D A S T vk
#6381 WinISI V1. 04 #{47E PC H AL 117 5

2 AR50

2.1 PRRAER S/ #HEEIK

W 3% — JEU IR BE K T A REAS 19 NIRS i 3% #6904 16 — A4
NIRS X4+, fii FH CENTER 2 5 58 & SCRER . S % D[S
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NIR Y fETE R 22 5. FIAR R 405 BE B . sk 8 i e AR
BORTE . W& ARG AW, RERVEOE R, 8 o #E 5 R LI
HERREARLCR 298, /NFESL 3 F1 0.6 g MIHEFR 3 3 A 336 Al
386 AFEAh . R RE LB BT R TR, (H T 36 B 14 B AR 4 A
SEAR T — B . R [R]RE A b 25 B R 1) 259 08 N B o 15 25 AR
. SRR A R BB K, A LEE T F AR A
wh T AR R A AR R . A5 M U R v AT R A i AR S
o, HAREE Hy 12. 12% ~70. 98 % o Ho A JLAS AN 1 i i i %
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30T,

Reference value of fatty acid constituent of calibration set in rapeseed

Sample size Stastics parameter Palmitic Oleic Linoleic Linolenic Eicosenoic Erucic
Cl16: 0 C18:1 C18 = 2 C18: 3 C20: 1 C22:1

8 g Min 2.83 12.12 11. 60 4. 90 0. 85 0.01
Max 6.13 70.98 27. 80 16. 75 29.08 51.72

Mean 4.15 40. 28 17. 33 10. 10 8.95 19. 82

SD 0.62 20. 05 3.09 1.53 6.18 17.47

Sample No. 298 298 298 298 298 281

3g Min 1.8 12.12 11. 33 4.9 0. 85 0.01
Max 6.13 70. 98 27.8 15.8 25.17 51.72

Mean 4.12 39. 20 17.16 10. 09 9.35 20. 65

SD 0.63 19. 95 3.02 1. 40 6.12 17. 41

Sample No. 336 336 336 336 336 319

0.6 g Min 1.8 12. 14 11. 33 4.9 0. 85 0.01
Max 6.13 70. 98 27.8 15.8 25.17 51.72

Mean 4.13 39. 36 17. 21 10. 12 9. 24 20.59

SD 0.63 20. 10 3. 06 1. 45 6.15 17. 46

Sample No. 386 386 386 386 386 365
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B 1 P F AR, R R T R R T R 1 [ A AR B AR
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Table 2 Calibration and cross validation statistics in NIRS equations for percentage of

individual fatty acids in the intact rapeseed samples scanned with different sample size

Calibration

Cross validation

Sample size Constituent
Mean SEC RSQ1 SECV 1-VR
8 g C16 : 0 4.14 0. 28 0.77 0. 30 0. 75
Cl8: 1 40. 29 3.03 0.98 3. 54 0.97
Cl18: 2 17.13 1. 16 0. 84 1.42 0.76
C18 : 3 10. 08 0.62 0.79 0.71 0.73
C20: 1 8. 80 3.09 0. 74 3.28 0.71
C22: 1 19.72 2.87 0.97 3. 54 0. 96
3g Cl16 : 0 4. 11 0. 29 0.76 0. 30 0. 74
Cl18: 1 39. 22 3.01 0.98 3. 69 0.97
Cl18: 2 17.02 1. 31 0.79 1. 45 0. 75
C18: 3 10. 07 0. 60 0.78 0. 69 0.72
C20: 1 9. 30 2.55 0. 82 3.08 0. 74
C22: 1 20. 64 3.23 0.97 3.73 0.95
0.6 g C16 : 0 4.12 0. 28 0.79 0. 29 0.78
C18: 1 39. 56 3.06 0. 98 3. 48 0.97
Cl18: 2 17. 10 1. 36 0.78 1. 46 0.75
C18: 3 10. 09 0.67 0.75 0.73 0. 70
C20: 1 9. 06 3.31 0. 70 3.47 0.67
C22: 1 20.59 3. 14 0.97 3. 57 0.96

Note: Scatter correction: NSV-+D; Mathmatical treatment:“2, 4, 4, 1”
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Study on Developing Calibration Models of Fat Acid Composition in Intact
Rapeseed by Near Infrared Reflectance Spectroscopy

WU Jian-guo, SHI Chun-hai* , ZHANG Hai-zhen
Agronomy Department, College of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310029, China

Abstract Four hundred ninety seven rapeseed samples, which feature multi-year, multi-loci and highly variant characteristics,
were collected as a raw set. The NIR spectra were pretreated by scatter correction and mathematics treatments, and calibration
models of fat acid composition of intact rapeseed were developed by using the algorithm method of modified partial least square
(MPLS). Meanwhile, three types of sample cups with different capacity were used to screen the suitable calibration model for
rapeseed quality breeding. The results showed that the calibration model of 8-gram-sample was the best, and the calibration
determination coefficient was in the range of 0. 74-0. 98. The calibration effects of 3-gram-sample, which were similar to those of
0. 6-gram-sample, were good with high determination coefficient (RSQ1, 1-VR) and low error (SEC, SECV). Therefore, the
calibration set with multi-year and multi-loci samples can improve the accuracy and repeatability of NIRS models. The fat acids
NIRS models of intact rapeseed developed could be introduced into breeding lines’ selection, mutant screening and germplasm

evaluation.
Keywords Near infrared reflectance spectroscopy (NIRS); Rapeseed; Fat acid; Calibration model
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