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Abstract: Seven different storage period sausages were selected
for nitrite content detection and corresponding spectral data col-
lection,and uses Savitzky-Golary method to preprocess spectral
data to reduce the noise of spectral data. Then based on the pre-
processed spectral data, 29 characteristic wavelengths were ex-
tracted by partial least squares regression coefficient method. Fi-
nally, the detection accuracy of the prediction model of nitrite in
sausages at characteristic wavelength and full wavelength were
analyzed. The results showed that the prediction results of the re-
gression model based on full wavelength were all higher than that
based on characteristic wavelength, and the full-wavelength
partial least squares regression model was superior to that of the
principal component regression model, and the coefficient of de-

termination of the accuracy of the partial least squares regression
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model was determined. The R? and root mean square errors were
0.982 9 and 0.059 2, respectively. The dissertation studies show
that the spectral information at full wavelength is more suitable
for the construction of hyperspectral detection model of nitrite
content in sausage storage.
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TR A W AR A T, Oy TR IR AT 5 R BT Ok
TR I — E 0 WA R k. BE & B W A2 R] i
FEA o 505 VS 0 1 S TR h £ 40 i VA AR 4 — T 43 T A
T A AR B 2 AR — B WA PR AR 5 BRI TE i
JEC i v A R L & AW R AL A E B E . i T
RISl E N R T B DS I A N o (IR A iU AR g =
FEAL RS R IZL A 1 R Rk R B A8 A
B IR g S T

TR B o A 0 £ b o S R R A B A RO
AR L BR A BT (Griess) 38 ) b @0 350 L9658 6
BN B OGRS B TR &, BRX
Tr BB R A R A AR 4R 1 S 2% X B BT U & T
Pl A S TR A, TG o Y6 RS 5 AR B AT B R P 4
FEK G0 N DT T kT T A g P AR
Wep g Lz s . ek R R 3. B & s R
5% PR A it STV R R A U ) BF 5 R GE LA BRIBE AR
SR R T O B R R g T M b Y R R 1 T
B A8 T G B AR W A b T R R R AT M
R A% SO T 32 B 43 4 A 32 B0 R AR T A At Y
TR S8 AN R A5 b T S P R A T e v IR BE X
9 0.918, AT 8L ] U2 5 B iy A5 L A 8 5 D7 TR
P R SR T 5 % B U A s 7 A e e R b
il B2 2 5 A ME A M



&M | Vol.35, No.5

1 BRIk
1.1 R

F R B O & & Bk R E . T &
e AR BTy 120 d A5 2 5 I SRR T R AR TR
Jr ML B AR S GRS BB T, HFWLH
W& B WA AR 29 K, BT DL 3 22 B 8¢ 30, 50,70,
90,110,130,150 d i 7 Jii 4 iy 1 47 2 A8 R 86 & A6
BEARE A AR B 40 DREAR AN FEAR & 1O (24.0
0.5 g 21 MFHI . Hoh AR 30 AN FEA M
WA 3L 210 ANFEA TR A 10 AR A by 3 i 4R, 3
70 AREAR, TERIELRY , BEHLAE AL 3 2R I R AR B R
IO 14 0 3 AR Sk A i) A A ASE TR N A B AR TR L LA 6 B E O 4
R EEE
1.2 BRiER%Z

SEI SR Y G R G0 R I E AL OB RE X (ST 50-
3810 &, {# [# Inno-spec 2% . )6 i 74 B 2 371.05 ~
1 023.82 nm., i 5 AT WOGHER 43 L0 ) .4 4500 W
)6 £F g 2 4T (RK90000420108 #1 , 8 [F Esylux 4% &) Fl
Gk e B AR . HoR BB 54 RES 50 n defE 40 f
JH i B AR A
1.3 HABAEBEREMKE

TE R B i 1 OGS B B K A I R ol U0 Tl A
FAE R 10 e X 1 em [ 35 3% ML b, P65 AR A i 1 3% 5%
I3k B AR AL 2647 b L4 3% 2 mm/s, B SICap-STVR V1.0.x
FEHIIR B, KT E OGS B RS R A MR AW
OGS SCSTHER T ENVI 4.8 B4R B, d5 260] LR 4 5
1288 A~ Be i =1 G 1% B A B . 7 SR B AR A 1Y 7 Ol 3
GBS AT B R IE . FLARBEIE 7 6 FARORE IE 2 1
F B4 e (Teflon) #7  WF 1F Ak 2517 #5515 2] 2 3 19
2 P A5 o SRS TE D02 G P O IR R AH B 55 3k 15 31 4 2R
IR 2 B 15

Ho At F A 4 B 7 Y 7E Matlab 2014a 3% & ESEI,
1.4 FRiEmAE

R AR G AE B 2 2 B R OGS AR Y H BRI S
T, T FLAE 2 TS PR A 4 5 e B A 4G O 1 0 1
K. FrLL R T X s A AR X R B e T
e N AR 2 T 6 A O i i alE AT WAL B, SR
Savitzky-Golary £ B #t 3 (SG - #1) Xf J5 4 6 1% 5
PEATHiAL 19 Savitzky-Golary 38 BUF- 2l &
AKX BBt AR # 1T 2 R D RS
LS R — RN AR B 3, B SR A s S R R T
1.5 BEFHPIHBHESSENE

1 GB 5009.33—2016 [0 J7 2 . X BT 8 1 4
A A B ] A R R AT 3 WO AT AR AR T BT Y fE A
PR SRIESE S

X g ETRAERANEELHERHRERNS E

1.6 HFMERIKBIRE

PR E B A 1 288 AP By b ik Hod , Hdis &
% o BRI Y 5 A% B, I LA R 06 3 BT P R 2y
HEATRRAE P A M BRI R AE P R BRI IR 1L
FHAm 5 /s = e Il U9 28 50K /AR SR 0 R R AIE IR R AR
N 15 1 A K B N A I DR B €73 R E 1108 4
1.7 BEHHPIHBENEES NG E
1.7.1  ZoclElE £ 50 [BH & %A 56 B AL A2 & i 17 B
T, 4 2 3 e AR 4 22 R BHR O R 19 T BB R 2K, T T A4 1
RSk KR . Z o0 B BRI 2 th ooE 2R3 (determi-
nation coefficients, R*) . # J7 # & 2% (root mean squared
error, RMSE) 2 P8R IR E  R* MUHEIE T 1,85 BB L
T BAR SE  RMSE i/ , A2 i1 T 00 68 7 788 i
L7.2 TR mE A (PCR) e H AL B i 4E
EABARR AR AR T2 — . B R AR w4
B HEAT B AE AN R E BB A B s BT e g
o ER G RO R L 1w, DR AR 2 fF
BALFE A B S B % DL K Je g M S SR T 3k A
AR e v A BOHE 114 22 T M 2 Mk IR B, DA T s T 45 SR B
I &, ATEFER A R M RMSE BEAT M, R* 8%
T 1R BB B BB RS A, RMSE B/, 5 2 i 151 U
HE 1B .
L7.3 Afmdsc/N 3 MH i dwe s Z 3 Wl 14 (PLSR) J& —
T 2 S0 e TR 43 75 1, TT LA TR) B S B [l o5 A R AL
B LS AN 43 BT 2 20 A% 4 (R] A A OGP . PLSR B $30
KR T R* \RMSE M A5 b5 R BT T 1,08 i i
TR A AL S . RMSE 800 , B 7 1) T 00 8 g 8
2 R 550
2.1 EBHPIHEBEHRNEE

Hi 2% 1] T 7 A A AR b IVl R R
PO AN 2 1 o DRI X o M Ak A o AR v IV i TRk 1 A
IR PSP R
2.2 RiETmAE

T W AR R T ORI AR 0 TR R AR

=1 TR

oA

1 THEBHEBEALLRER
Table 1 Physicochemical test results of nitrite content
it K AEL/ d WA AR EE & HE/ (mg « kg™1)
30 1.232
50 0.507
70 1.087
90 1.159
110 2.100
130 1.521
150 1.232
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Figure 1 The original spectrum
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Figure 2 Spectrogram after smoothing by SG
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Figure 4 Multiple regression results at characteristic

wavelength
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Table 2 Results of regression models at characteristic
wavelengths
a5 2 5 R? RMSE
1 0.839 8 0.179 3
2 0.839 2 0.180 2
3 0.858 8 0.168 7
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Table 3 Principal component regression and partial least

squares regression results at characteristic wave-

lengths
HIRES N WAl nlE| i B8 /N — e 1l )9
T R? RMSE R? RMSE
1 0.888 2 0.149 6 0.911 1 0.139 7
2 0.893 1 0.145 5 0.906 1 0.141 3
3 0.896 1 0.148 8 0.901 4 0.141 7
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Figure 5 Principal component regression results
at characteristic wavelength
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Figure 6 Results of partial least squares regression

with characteristic wavelength
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Table 4 Principal component regression and partial least

squares regression results at full wavelength

RS F RS A RN JEE|

g R? RMSE R? RMSE
1 0.952 2 0.097 4 0.982 9 0.059 2
2 0.938 3 0.112 9 0.978 8 0.064 7
3 0.950 7 0.100 2 0.980 2 0.066 2
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Figure 8 Results of partial-wavelength least

squares regression at full wavelength
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