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RAPID DETECTION OF MEAT AND BONE MEAL CONTENT IN
COMPOUND FERTILIZER BY NEAR INFRARED
REFLECTANCE SPECTROSCOPY
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Abstract; Bovino spongiform encephalopathy ( BSE)is mainly caused by meat and bone meal( MBM). In order to eliminate
BSE, it is imperative to develop a method to examine the content of MBM mixed in feedings and fertilizers. The objective of
this study was to investigate the feasibility of using near infrared reflectance spectroscopy ( NIRS) to determine MBM con-
tent in compound fertilizers. By partial least squares (PLS) regression, 5 NIRS models were developed from 5 calibration
sets, which were of mixed samples of 4 various compound fertilizers with MBM and their collectivity. The determination co-
efficient ( R?) of 5 calibration sets was, respectively, 0.9989, 0.9957, 0.9977, 0.9969, 0.9955, and the relative stand-
ard deviation( RSD) was, respectively, 3.82% , 4.07%, 3.92% , 3.99% , 5. 13%. The coefficient of determination
(r*) of independent validation sets was 0. 9951, 0.9981, 0. 9960, 0. 9943, 0. 9884 respectively, and the RSD was
6.74% , 2.58% , 3.55% , 6.17% , 7.44% respectively. It is concluded that NIRS can be used as a method to detect
MBM content in compound fertilizer.
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N,P,0; 1 K,0 & &4y HIFEARH 15-15-15,15-10-5 ,
14-11-8 1 12-8-5. I B ¥R B B R B .0,
Her 1 fkhstn,2 fAE. MEHE 4 ERMR
ERHATHEE, o lmm FRAERT LB, ARG IE R B8
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1.2.1 {({BRSBYIEE

RGN 2% . SPECTRUM ONE NTS {# B i35 #e i
2140 Y6 i X ( & E Perkin Elmer 4\ 7] ), Spectrum
Quant +V5.0. 1 BT, 18 55 B4y BRIHA

RSB HEMKEN 32 K, 53 PR 8em ™!
HFHE B EGE E 24 10 000 ~4 000cm ™.
1.2.2 BB ESHESH

F F Spectrum Quant + V5.0. 1, RFRE/N_
Ferk (PLS) fE N BBLE 1, X JRU4R il 4 Bl 1T 4
BE Zouist R E . M BRI U R—B .
“HEBEETLHE B BREERERY
(R) RIEAR#EZ (SEC) R EBRIERE R Y
(Rey”) MRS HIRTE AR HE 25 (SECy ) , B B4R 1O 8K
SRIEMBCEA TR E SR IR, R RER
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Table 1 MBM content in fertilizer

BEE BXE B/ME PHE HERE

/% /% /% /%

15-15-15 35 10.00 0.10 3.81 3.58
15-10-5 35 10.00 0.10 5.36 3.05
14-11-8 35 10.00 0.10 4.65 3.05
12-8-5 35 10.00 0.10 5.01 3.19

SRR 140 10.00 0.10 4.71 3.24
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R RTIRE EE.
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2.1 HRIELASNRHKIES

B 1 PR R S G HERE 15-15-15 &9 35 A #E & Y
ELLSM TR . i BRI AR ), 7E 10 000 ~4 000
em " ERW, ABRTEEWEERAMEYREH
KEH C-H,O-H A1 N-H 2H"™ 7 5 300 ~ 4 000
em ™" #8471 IX T AR 38 2 X9 W L5 ZE 7 000 ~ 5 300
cm ™ B —FEIRIX A Bea T T i 7E 10 000 ~7 000
cm ™" BB A X IR M AR B2 55 , 888 BT R LI AAE Ay
WA & REERITRET FENER.
2.2 REENSR

7E Quant + B4, AR A HIER W{E Leverage
FLFEA X R 2 Residual X BT8R 8 535356
BRI (H AT 57 %6 (R 3 ( Outlier test) ")

ACAWBFFT A, A PLS B8 x4 F Ok %
H AT 4 H 5 JiF ( cross-validation ) , 3848 T Outlier
test Z53R, QIR SR EAE . BB EHBRNFHE
HERBULE 2 FTF1.
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Fig.1 NIRS spectra of 35 samples
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Table 2 Statistics of calibrating information

KEE KRE REE Bix

BE RE S miEyg TATH
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9 JH,
15-10-5 23 11 1 SNV + Detrond 3
14-11-8 23 10 2 9 EPW 7
12-8-5 23 11 1 9 S 4
9 ST,
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Fig.2 Predicted value vs. actual value for calibration set
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AR 2 & 1, E K EERFE MM
THRRBERER SREEHENRHALELE
10 000cm ™' ~4 000cm ™' E 7 K IEAERYL; 9 T B %
B IE MR B RS i, FEL X ST A 00 SR RE A o
RIPE R BT T . & 2 5 IR IEE MK
KSR R AR B B VB S R TE M B R A B AL 2
FEMMAXERIEFERENREETEFRES
RiHEE. RATERIEFEIREBM Ry” M SEC,,
SR RIEEB MG RER R INE 3 7. &K
EEMBREERRETHEENEESEABNER
HHEXRFEHRELE 2 fE 3.

24K 15-15-15 ,15-10-5 ,14-11-8 1 12-8-5
H BB # NIRS 43 HriE B R € R EE 510
0. 9989 0. 9957 0. 9977 F1 0. 9969, ¥ 16 4 43 Bl &
0.9951.0. 9981 . 0. 9960 F1 0. 9943; & IE #7 #E &
(SEC) 4383 0.0014 0. 0022 ,0.0018 F10.0019, #

£3 BEEESRVENERET
Table 3 Statistics for results of calibration set and vali-
dation set

i

Rev® SECey R? SEC RSD(%) ¢

15-15-15 0.9973 0.0021 0.9989 0.0014 3.82
15-105 0.9971 0.0018 0.9957 0.0022 4.07
14-118 0.9981 0.0015 0.9977 0.0018 3.92
1285 0.9972 0.0019 0.9969 0.0019 3.9
BiREE 0.9961 0.0021 0.9955 0.0020 5.13

BRE

SEP RSD(%)
0.951 0.0028 6.74
0.9981 0.0013 2.58
0.9960 0.0019 3.55
0.9943 0.0034 6.17
0.9884 0.0037 7.4

K hRuER (SEP) 43§ 0. 0028 ,0. 0013 0. 0019 F
0.0034; gt — 218 B FARX A7 #E 2 (RSD) BIE K 53
3% 3.82% 4.07% 3.92% F13.99% , K B 54} B
46.74% 2.58% .3.55% F16.17%.

AY R dh BT AIR B R A& R, R
F_ER TR & R f B AR IE AR, S X %A
BUHHAT T 1% K18 SR E S AR P A A B 81 NIRS
SIPTIREL B R E R B IESE R 0. 9955, B & N
0. 9884;SEC 7 0. 0020, SEP 3 0. 0037 ; %} 45 =
(RSD)KIFEEN 5.13% , I EN 7.44%.
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Fig.3 Predicted value vs. actual value for validation set
BEE#TERMN AR, A VERAY KERENTE composition and open-declaration [ J]. Anim. Feed Sci.

B, DA — R B AR AR R A Y B 1 o
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Bl R HE R AR — SRR .
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