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Abstract: [Objective]Vitamin E is an important feed additive, the accurate determination of its content is of great significance
for the preparation of dietary. In this paper, the rapid quantitative method of vitamin E in different carrier premixed feeds was studied.

The aim of this paper was to describe the applicability of near infrared spectroscopy to different carrier premixed feeds, and to

ks BEA: 2017-04-25; $EZ HHEA: 2017-08-02

E®WE: “T=1" EXRELMRIE (2016YFF0201802). HE A MV RFE B SEAFMIF L 459 L350 (1610072017001) 1 EANRM=RBE 1R} i &
AR S VR B3 BT H % B

BREAN: T, E-mail: wangyanniwyn28@163.com. {5 {E# 4, E-mail: fanxia@caas.cn



20 # THEPREE: ANFRRATUR SR P 4R TR E 4L/ e il 4013

establish a near-infrared rapid measuring method for vitamin content in premixed feed. [ Method ] Commercial vitamin E powder was
collected and mixed with the silica, defatted rice bran and stone powder. The premix of vitamin E in the concentration range of 5-250
1U- g'lwas prepared by blending and collected its near-infrared spectra. This study compared the effects of different scanning times
and resolution on the quality of the near infrared spectroscopy, compared the characteristic peak of vitamin E in premix of
different carrier and different spectral preprocessing methods quantitative accuracy of PLS model and the difference of the model
was analyzed from the point of view of VIP Score in PLS model. [Result] The results showed that 16 cm™ resolution and 32
scans were suitable for spectral acquisition. There were significant differences in NIR spectra of premix with different carriers.
The vitamin E absorption peaks of silica, defatted rice bran and stone powder as the carriers of the premix were 8 700-8 200, 7
100- 7450, 6 020-5 550, 4 440-4 200, 5 210-4 760, 8 550-8 050, 7 410, 5 950-5 200, 4 400-4 050, 4 750-4 600 cm™ and 8 550-8
050, 7250, 5 950-5 200, 4 600-4 000, and 4 800-4 700 cm', respectively. The optimal spectral pretreatment methods for the
near-infrared quantitative models were SNV+1stDeriv (2, 15), MSC+l1stDeriv (2, 21) and SNV+2stDeriv (2, 15), respectively,
the calibration (Rcz) were 0.988. 0.949 and 0.941, respectively,the standard error of calibration (SEP) were 8.86, 10.36 and
23.37, respectively, the validation (sz) are 0.989, 0.980 and 0.921 respectively, the standard error of prediction (SEP) were 8.86,
10.36 and 23.37 respectively, and ratio of performance to standard deviation (RPD) were 8.10, 6.90 and 3.07 respectively. The
VIP Scores value of PLS model with three different carrier diluents were extracted, and the contribution of the VIP Score values
of silica were significant and that associated with vitamin E characteristic peaks was the highest, then was the skim rice bran and
followed by stone powder. [ Conclusion] Near-infrared spectroscopy for the analysis of vitamin E premixed feed, with the silica
and skim rice bran as the carriers of the pre-mixed feed is better, with stone powder as the carrier of premixed feed, applicability
of the measuring method is poor.
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Fig. 1 The chemical structure of a-tocopherols
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Table 1 The spectral standard deviation within spectra acquired

by different scanning times

EREi/ e SEPNE ] M FHAME
Number of scans ~ Max (x10™) Min (x107) Mean (x107)
1 3.249 0.122 0.739+0.607
16 1.024 0.034 0.227+0.178
32 0.404 0.067 0.170+0.057
64 1.414 0.044 0.403+0.258
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Table 2 The spectral standard deviation within spectra acquired
by different resolution

Vig I =S EEPN: B/MA THME

Resolution  Max (x10) Min (x10) Mean (x10™)
8 cm’! 5.21 0.514 1.850+0.784
16 cm™ 1.98 0.260 0.925+0.327

Fig. 2 Near infrared spectra of VE premix samples with

different carriers
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Table 3 Characteristic absorption peaks of different materials

s AR FR B TR A RN A

£ Name J%B: Band/cm’ JEH] Group PRz Vibration type
HEFRE 7090 C-H(CH3) 47 one octave
Vitamin E 5950 CH; -f¥% 4l one octave

5323 75 %% O-H aromatic O-H 41474l combination octave

4660 77 %% C-C aromaticC-C 41474l combination octave

4435 77 %% C-H aromaticC-H 4144l combination octave

4050-4300 C-H(CHy)

AAEE SiO, 4900 Si-O
JBt G KA 7050 Wi O-H freeO-H
Defatted rice bran 6020-5550  YEMAILT4E % CH, I CH, starch and fibrin CH; and CH,

4910-4720 M O-H P4, £74E3 O-H LB, A N-H 25 il
telescopic of starchO-H, deformation of fibrinO-H, bend
of proteinN-H

4550 Wik C=C,75 4% C-H olefin C=C, aromatic C-H
fi¥ Stone powder 4650 CO*
AR R B 7050 C-H(CH3)
SiO,+Vitamin E 5950 CH;
4900 Si-O
5323 77 )& O-H aromatic O-H
4520 J7%% C-H aromaticC-H
4050 C-H(CH,)
R+ 32 E 7250 C-H(CH3)
Defatted rice 5970 CH;
brantVitamin E
5323 77 )% O-H aromatic O-H
4435 77 )& C-H aromaticC-H

4050~4300  C-H(CH))

Fl+HE R E 7310 C-H(CH3)

Stone powder+Vitamin E 6000 CH;
5323 77 )% O-H aromatic O-H
4440 75 )% C-H aromaticC-H
4660 77 )& C-C aromaticC-C

4050 C-H(CH))

21741 combination octave

KRR 4IRS symmetric stretching vibration
— %4l one octave

"

74l one octave

o AEIANE

one, two and combination octave

L SR G
one, two and combination octave

YRR 4IRS symmetric stretching vibration
A5 A+2H A4 two and combination octave

— {54 one octave

YRR 4IRS symmetric stretching vibration

2045 4l combination octave

21 %3 combination octave

21 443 combination octave

A5 i+ A% two and combination octave

—{# 4l one octave

24 43i combination octave

204 4l combination octave

21 43 combination octave

TAEA+ZH A 40 two and combination octave

—{%43i one octave

24 4i combination octave

24 4i combination octave

2045 4l combination octave

2l 443 combination octave




20 3 THEPREE: ANFRRATUR SR P 4R TR E 4L/ e il 4017

BRI T 4 050—4 300, 4 520, 4 900, 5323,
5950, 7050 cm™', W UL7E ARALHER A Si-O PR
WIS R, 2R 38 B 10 2 e i R i 6 15 28 A
{1 AR A Vg 2 m, { UVES 5 TR IR 4 A 3% E IR IE IR
WK A s 5 T e KR4 2E 3 B TR A DR 2
W U7 T 4 050—4 300, 4 435, 5323, 5970,
7250 o', R ULAE IR KA AR 5 A% R £ R B
WIS R, 4 & E (R IR S A b A [
J 53 TR R AT 0 B i, Ao TR 5 U e 1 AR TR A A
TN WS ;s AR 4EAE 2 E TR S R
T WA T 4 050, 4 440, 4 600+ 5323, 6000,
7310 em™, A UWLEEAT R EAA CO5™ 4R B R 1 5 i
Mo dEAFE B IREMOSC S AR T S n AT H B
%Z[M_Zé]o

2.3 RO KEEENTREREL S5HIE

2.3.1 REFAEFFWHE EAIDGERT S
HRERA G A5 B, A5 A JE A5 DA
P, AR R A AR, DLk AR BT T K
BRI . W SRS T AR TR, R Tk

WA, ZIUEETRIE (MSC) « fafE IE&A &
A3 (SNV) 1 LAY B FORL 23 A1 AN 35450 38 B 1) G
S oy R P AN TR (6 i A 3 5 720 = P AR T]
BT A RN G AT AL BE,  FF 37 e /N —3fe
Bl EbRAR, 45 R NE 4 Pis.

H 4 vl %0, DL A S Bk R TR A T ) e
FETRAL B /718 SNV+1stDeriv. (2, 15) , PABEHEAK
B b Ak 1 TR A R B fE T AL B T kN
MSC+IstDeriv (2, 21) , LA B A3 TR A1
R EETALEE /7758 SNV+2stDeriv (2, 15) &
2.3.2 MR EST K 3 FIOARHEARES
JS (R FE it B AL 23 AR IF AR RS GIE 4R, SR H Je O ¥ 4
PR, AEAEIEE (10 000—4 000 cm™) P £
3 FhTIIR AR R i K B e BROERIRL, H g
B2 s fion.

M5 I AR AR T LUR H, =P iR
SRR R? HGEEL 0.9, RPD Syt 3, 04 1k
T o DA AR AR AR I IR AORE Ay 2804 1 TV & PRk A4 A
2 E R R* 43594 0.989. 0.980, RPD 43514

x4 ETAEAERLES X RRLEE ZFURSARNELL NI EFRRE

Table 4 Performances of NIRS calibration models within vitamin E premix samples pretreated by different methods

WAk ikt (Deriv. (X,Y) ) ES%x 3 W IE SR P R AL B IE R 7 R 2 2 T IAIE 34 7 W 22
Carrier Pretreatment The number of principal RS> RMSEC RMSECV
components
AR 2stDeriv. (2, 15) 4 0.920 10.11 11.02
8i0, SNV+1stDeriv. (2, 15) 3 0.988 7.64 7.78
SNV+2stDeriv. (2, 15) 3 0.941 8.56 8.96
JI5E U R A 2stDeriv. (2, 15) 4 0.885 18.34 19.45
Rice bran MSC+stDeriv. (2, 21) 5 0.948 14.66 14.97
SNV+2stDeriv. (2, 15) 5 0.931 15.12 15.78
Ve 2stDeriv. (2, 15) 3 0.794 20.46 24.12
Stone powder  qNviogDeriv. (2, 21) 4 0913 18.17 19.03
SNV+2stDeriv. (2, 15) 4 0.941 16.16 16.56

Deriv. (X,Y) FoRT84M, XARMER L, Y AXRZ WA RTT

Deriv. (X, Y) represents the derivative condition, X represents the filter width, Y represents the polynomial order

#5 ETHEMAEMAELKXHTELHEERTRES ARHILLIN R EREE

Table 5 Performances of NIRS calibration models within vitamin E premix samples pretreated by optimal methods

ok & 1E4E Determination KAUEEE Prediction

Carrier Ko BIE Y E FEIEY Iy iR 2 Ht Tk E TR 75 AR AHXS o3 HT
Num. RHR RMSEC Num. FHRp %% RMSEP %% RPD

THEMEE Sio, 78 0.988 7.64 12 0.989 8.86 8.10

M HE KR Rice bran 74 0.949 14.66 11 0.980 10.36 6.90

A1} Stone powder 75 0.941 16.16 11 0.921 23.37 3.07
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Fig. 4 The VIP score curves for model of premix with different carriers
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