BEEGE 41(1) 1 1~9, 2008 |

it 9h R OR 7 R (NIRS) #2014 o 149
B2 4730

+=(2)(3 4 2
DD L

W HI 2 9655 H20H + B2 HI - 96410 15H

EES

KB4 AR B PR RIUR S BB RIATR - A 3ER IO IERER B NIRS 1L
Bt BT R (FLAR R FI AR - SR L DR S T 3
e R R L AR IR (IR AT XS TV - SR} AIRBUEST - 51
Br GUBR 1) JE3tefTISORVAE BOMRE 2 301 48 W By GBUBR T1 B I0) AT IR AR P D) &5
G - S 1~ RS 56 fF UK 15 f ¢ SEIIEAEE) 32 fF + A 37
P > SEEZREDRHRIT 1% ~ 3% ~ 5% ~ 7% ~ 10% PIEH) 2 SR Rl st o - AT 0I3RER - BEA
NIRS (Bran+Lubbe InfraAlyzer S00%) % + HHi & MELEE SR ETARAISIAT - 5 FLBUT - NIRS
P LR O B A D 2 BSER - ARRE MR IR 2R 5 BRI AR A 8
[R5+ NIRS S IR LA 2 P Rk RS R By 3% » T[] — A P 2 S0 R s
1% » VAR AU PR SIS + NIRS 318 — i 2L R P R 2 B TR Ry 3% -

BB PP SEALSMISERAAT  BAISHAT -

TS

ATALIMRSCERHOEFE AT (NIRS) BT Z SRl 1100~2500 nm > HH%F 2 nm HIT —f ik
CME - MRS REOERE A5 - FREXB S RIS FEISET TR - At SR AL 2 2
R F e e > M 2 22 M i B st > BN B B L G 22 [ - B A R FNBR i L OGRE I A
i > B ]PRSSEE R hn T B A& I T A - Oyabu and Kubodera (1989) i DU it B
MR HERR AT > SO Rl 8 5 i LR B a] 3 A BRI Y5 - A2 5 PR Bl AR PR Ak b 7w e
HACRANKHHZ - Cho and Iwamoto (1989) HIIFIF] NIRS FE=Z i< MEHE > fH 1710 nm J
1725 nm i {E $¢ 5 n] $E B —Z i AUEE > A 1700 ~ 1720 ~ 1748 ~ 2232 nm PY{J R A] R

(D) B R B e S A A B AT SR & 55 140655 -
Q) ITEb R EZ B EARATE M -
(3) s#ENEF# > E-mail: mainlian@mail.tlri.gov.tw °



2 DIGERLA MG AT R NIRS gl bt -h A R i R

S R T RRIZ LG © Sato et al. (1989) HIFIF NIRS Bl FL Bk 2 WIREE4E - B 2110
~2160 nm P2 B SARIGEIT TS 90 B PO T AE AT HEPI PRI 4E 2 TTREHE SRR © Sirieix and
Downey (1993)FFH NIRS 2 @15 HTHE ) MR R ) - A2 99 TR Sch A2 TERE
ST 97%  NIRS R R AR b2 DSHOT AT J735 > S R 100 FRMITTL B5E -
SEAPAER 1986 FEAESCBIBARBLIEE 1995 MEETCAIEN » S BERENE - FAtIR 2001 3%
SEAHLERSHY » LTSS B PR 30 55 L BT PRI B POR ISR e
WD - IELAEAE AR 2R » SESSATRHBER 8 PR IIBY P P BREY - AT et 2 2ol
e SRR A P 2 R DB £ R 1,2 TS - Murmay er al. (2001) $RJT) NIRS Z3i315)
BE » 6 22 MRLARID B 45 TTRIIATERRD 3% - 6% ~ 9% bRkl » TR, - ARRInHEHE At
IR, (04 (ASLAUER K 45 TAVRIIPYEDR B WU > TERESSE 97% - ASUBRBERIEALIN L
RANGLIRHTIINE > &HEHASERT CRHEUR BT VR P E D ML - SLHERTHRIAE

MEIETTA

L. BAhiREE

(i) BB T : NIRS BRI b LA & B FUE B BRI et o i e
FHEI AR AL RO E BTR (DU LR 2 EEREE =% (LU RIEL A, B, C
FRBREOR) > SRIGZ MR O o2 2R IE0R (5 ok ~ R ~ Bk ~ B R RALT
ko AR X IGET AR CRAEREE - BEHRE AR 13 7 ks 18 fF - K
13 R FOK 12 PR RN IR R Z 2R (2R 15 1

(i) BABE I © NIRS B[ s inlE — A A B sl RE
FH A~ B~ C BB AR AP (HEERBIA B 22 ERD - & 5 #Ekdt 15
R > RIS INE — 2R L AE Ry - BRI ET R 1% ~ 3% ~ 5% ~ 7% »
10% > 0 bz Rt/ B - ptasnlatba -

(ifi) FBRI © NIRS B AR PRI FIAIR A B 1 iR < S RE
TR A~ B~ C A AR Z 2R GE A B 12 #E2K ~ B Jigh# 10 #E2K ~ C et 15
LX) DU SR BB AE Ky » SEEHREEFLERE 37 1 ~ BRI R AL 32 1F -

I . HIERAR b 2 RO B
(i) EEBRERIZBIVE @ SRR RE AR 0.75 mm 2 B L B RO RS o BEREALEL -
(i) AR BUE © R RERE C AL RHMBCRy 22 LT ERL - 8 0.75 mm Z B Lok REBS Y
% o SEREHLE -
(i) HWEWRZAFRZEE  BRZZHERFRI 1% > 3% > 5% 7% > 10% ZAE
FoTRG TR o BT -
B SRR R ARSI A0 - Al > A3 A5 A7 B A10 3255% 0 A0 BTk A P4
ZEETRE AL RURIN 1% BB Z AR HEREHEZ -

I A5 s o F I o i i 5 B i B

ffiFg Bran+ Luebbe InfraAlyzer 500 ;2 NIRS &2y » fEHiEREHEIE Jy 1100~2500 nm » kg 2
nm FEIL—IRIME « RBRBEAR L ERER 10 K - Wi 2 B DO E R e KA 3 1E
—BRER AL AT IR 10 EDEEEE - Horh 7 (EDEHE A AR B - HAR 3 (EDGEEE R Ak



FE fRETH 3

e

IV. Gkl e fo Y B i

AGABELL WINIST T kAR K NIRS fiiffif 7. (*.nir) EEHE GH ~ NH BB E
T (*.peafe*.1ib) - RFFESTE R AT UL 5e 8 2 AR X (Model) fHASHIRE R 21T A3 3
#r > DU il el e ST -

TR T AR

L. 3B 1 7T NIRS $aalpl BURIFUR K FLA- R FIE RE )T B BN A R LA kb iU RE )y 5 EhEsk

B T ISEE 2 VB IR HG B B b 48 WINIST I A o [ 3 st A e s F ] b oA 2 it » 3t
HAEE (MBM) 88 48 » fioky (FM) 125 45 » ATl (SOY) 90 45 » ok (CORN) 84 48 » A Jighu
206 &5 (F9ZA0~A10) » BRI 209 5 (9 &B0~B10) K C gl 207 &5 (& CO~C10) » 275 7
EE R -
WINISI I Z 3 BI#KA (Discriminate Equation) 4347 » 18R —&RHE G - £ 1,441 (—X
M53) LEERRERR - fE= Mt HRHEERECAE - ARBEIE CEERE - 00
A oRAntE 1 25 BLORIFURE SR R AL AR 3 REJ T3 100% < () 3D BIREL - WE ~ &
Kb A RRRRATIE 2R - AR ~ S ke B ~ C RMA Rl i & £ - %5 2L 2D 43
B EI (8 2A ~ 2B) » QK S HIEL AT NIRS 28 FIRRE@REE 141528 5 A =l
i ZLARHE 3D Bz it rTBARRE RS (& 3) - AR A FEAS FHIRHZRHE (& MBM 39
%> CORN36% s FM 544 » SOY 394 > A~ B & C £ 90 £8) » a[3& 100% Z &% AlHE

meat and bone meal
corn

soybean meal

fish meal

dairy feed (brand A)
dairy feed (brand B)
dairy feed (brand C)

M OE W

1. 25 EPRHECR B A I AL AR 3D (GH =3) 23 ffiliE -
Fig. 1. Spatial distribution (3D) (GH=3) of feed ingredients and dairy feeds from different companies.
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Fig. 2A. 2D distribution of soybean meal and fish meal.
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Fig. 2B. 2D distribution of soybean meal and dairy feeds.
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Fig. 3. Spatial distribution (3D) (GH = 3) of dairy feeds from brand A, B and C.

. & 0 BRYTER T8 NIRS B FLARHR IR INIE — 2R IE B8 2 #RE
(i) 1% e LA ELZE (AR 3o AT

A~ B~ C =ghigLa4rlzE EﬁZAWTﬂ@@MaM)BO&COZ@ﬁhm’%#
103 5) RRin 1% BB AR G oFaRE BiE Al ~ Bl K Cl ZHIE ML 102
&) > SEFT WINISI I 223 B4 HT Ejﬁ%EﬁZQWF%W%I FEREURZE A
(0%) Bd& 1% P HRIGRAH R IEMERRTIRE SR ERAR - TERESR AT 77~78% » HR[R
TR AR FEIRRR N 2 2= BRI R IR 22 2 AT 0% 22 (HAHEL 1% FREAH R g
—IEREZ PR, -

22 1. SLARRHRVRITI 1% PR 2 BRI HT s

Table 1. Discriminant analysis of 1% meat and bone meal (MBM) in dairy feed

Calibration, records

Treatment Samples - - Accuracy, %
pass Fail Uncertain
Control (A0+B0+C0) 103 81 9 13 79
MBM 1% (A1+B1+C1) 102 79 16 7 77
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Table 2. Discriminant analysis of 3% meat and bone meal in dairy feed

Calibration » records Accuracy
Treatment Samples - -
Pass Fail Uncertain %
Control (A0+B0+C0) 103 103 0 0 100
MBM 3% (A3+B3+C3) 104 102 1 1 98
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Table 3. Discriminant analysis of 0% and 1% meat and bone meal in different brands of dairy feed

Brand Calibration, records Prediction, records
Pass Fail Uncertain Accuracy, % Pass Fail Accuracy, %
A0 35 0 3 92 14 1 93
Al 33 0 1 97 15 0 100
BO 32 3 1 89 14 1 93
Bl 29 6 2 78 13 2 86
Co 32 1 2 91 13 2 86
C1 34 0 3 92 15 0 100
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Table 4. Discriminant analysis by NIRS on blank and different meat and bone meal content in dairy feed

among brands

Samples Calibration result
Brand
records 0~1%* 0~3* 0~5% 0~7%* 0~10%*
A 84 Fail Pass Pass Pass Pass
B 70 Fail Pass Pass Pass Pass
C 105 Fail Pass Pass Pass Pass

* percentage of meat and bone meal.
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Table 5. Prediction ability by NIRS on blank and different meat and bone meal contents in dairy feed among

brands
Samples Calibration result
Brands
records 0* 1* 3% 5% 7* 10*
A 36 Pass Uncertain Pass Pass Pass Pass
B 30 Pass Uncertain Pass Pass Pass Pass
C 45 Pass Uncertain Pass Pass Pass Pass

* Percentage of meat and bone meal.
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Abstract

In Taiwan, the use of meat and bone meal in feeds has been forbidden, especially in ruminant feed. The
objective of this study was to develop a quick method to detect meat and bone meals (MBM) used in feeds
of dairy cows by NIRS. Various feeds and feed ingredients for cows were sampled from 3 local feed plants
to evaluate the method. In Exp. I, MBM were discriminated from 56 feed ingredients and 15 feeds for cows.
In Exp. II and III, further discrimination on MBM in some feeds for cows, 32 meat and bone meals, and 37
feeds were conducted. Feeds in Exp. III were then mixed with 1, 3, 5, 7 and 10% of meat and bone meals,
respectively. All of the samples were scanned with NIRS (Bran + Lubbe InfraAlyzer 500) and the data were
analyzed using software of WINISI.

The results showed that NIRS could quickly discriminate the ingredients from the feeds for cows. It
could also discriminate the feeds from different feed plants. The discrimination limit on MBM were 3% or 1%
for the feeds for cows from different or the same company, respectively. Nevertheless, when the MBM was

from different sources, the discrimination limit on MBM used in the same brand of feed fell below 3%.
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