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Abstract

For the purpose of developing a method for rapid detection of total nitrogen content in organic vinegar
residue substrates, visible-near-infrared spectroscopy was used to collect the spectral data of the
representative samples. And the spectra were pretreated by the method of first derivative after
normalization. In order to choose the characteristic wavelengths for the total nitrogen content in the
substrates, stepwise regression ( SWR) method was applied twice. The results indicated that the
characteristic wavelength was at 1 699 nm, 746 nm, 1 864 nm and 2 154 nm, respectively. Based on
these wavelengths, a linear regression model was performed. For comparing the predictive precision of the
model , the correlationship between prediction total nitrogen content and that obtained by chemical method
was analyzed. It was confirmed that the multivariate equation was the best with correlation coefficient
0.933 4 and root mean squared error of prediction (RMSEP) 1. 04. Therefore, it was demonstrated that
visible-near-infrared spectroscopy with characteristic wavelengths selecting could be an available method
for rapid detection of total nitrogen content in organic substrate.
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Tab.1 Statistic parameters of the total nitrogen content of samples
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Fig. 1 Typical reflectance spectra of dried samples
2.2 BHNEREFIFENE R

AL S A B T 4, MELLAE SR AR
ISR, A T A5 20 R A8 A IE ALY R F A i
A A A (SWR) HEATHRRAE 3K AR HL, 477
WHEBGR B G A B RH/NFEF 15, REKT
T 3G NT 3 BB, GG B ) Ak B
TRl —b J5—Bisr . SR RE R
FRAEP A ECH 15, Hirb 1500 ~2 400 nm 0] (99 KA
114, GRS 50N 70% L L

R T B2 AR A (G B A PR AN LY
fp kst R HZE A A (& 95% <P <99%,
[T IR 2 W, P RoR B IR ) , X E 2L
() 15 AR T BRI, # 5] A B AS AR
AIAFE) 15 MACERAY . Hirp, LG A SR B (5 A
(IR 56 2 B AR (0. 922) AR IE I 5 AR 22 I i (24
L1),51 A 15 A H A8 5 19 #5886 R B i =
(0.995) , K IESH I IR 2ZEANZ R 0.3,

2 ATLLE Y BEST [ AR 5O G, A%
IE Y7 AR A5 25 5 4 0T R R 1 T Ak A i L
B MiR 2 BB NS, AR 1 ~4
A, B AR IR 2ZE M 1.3 FEE 1.0 &4, MG
HAR R H A 5] 4 UL EEE, B8 iR 22 %A
B ARl EARYERFE 1.0 24, XUl B, 34 m
A% 15 RO AT A 80 R AR A8 Y A TE 1 AR iR
2% (BN T X5 7 AR R 25 B FEAR RO AV B
PRI, &5 5 55 78 0T A T % R T D0 6 A5 A 1 T 00 2
ROANREEAH 4 A4 A28 509 oo R D 3 -
AR FLRRAE K 23 1 1699 746 (1 864
2154 nm,
2.3 BHNERESEMNEER R EHNSE

LT DA RRIE T I 1% T T 5 ot 4 S i T
DA AL AT AR A

Ty =41.098 —365 163. 3x, 9y .., +85 137. 1x,,,
66 821. 9, 4, . + 111 060. 2, s, .

AP Ty— WSR2 SR, ok

lllll

RDKFT 5. BT RAE G PR EU 7 BILEL T 4 L DA I ik 177
157
—e—RMSLEC
—o— RMSEP
i W
;EO.,‘) r
0.6
0'30 3 6 9 12 15
SINH AR

K2 BRI A2 RS KIER 222 (RMSEC) Al
To 4 5 #1522 (RMSEP) [H] (1 5C £
Fig.2 Root mean squared errors of calibration and

prediction vs independent variable numbers
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