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The aim of this work is to propose a procedure based
on Near Infrared (NIR) spectroscopy and
Chemometrics in order to characterize a typical feed

product (soybean meal) as well as to detect the
presence of any possible contaminant.




Melamine Found

In Dutch Soymeal

Melamine has

Melamine

been fo
CORF: und <
confirmed. N @ cargo of soya meal jrrig

1 mshil‘lumwﬂm > Nation

e
coovE g a et ol ‘na‘ie peen
mr\\'\ef""ece matenal®
3
from

{emo«:eu e

{ o~ Chia r-zeéaﬂ.iisJ
o G e
e A of poisOn 0
Miu(. Powder !?;llag\;::a I:aa‘lh
N - 8,000 Pets

FO4 says healin
fisk for hurnans

unlikely

al feed in the Netherlands

sy 4, 2007 ¥ 17 P COT

: Second Toxin
Found in Lethal
Pet Food

Cyanuric acid plus

TOp NEWS
Melam;
ny Used Melamine in Feed ok (elamine Kills B8 ERecommange, ndin fish feed from Chi
U.s. Compa Bt | 500 Chinese Do9%} § 0 ¥ et /5 hing
Pubf; - =
ﬁga?hci:;::a;zs; Staff Writer o “0lshed: hioy. 1, 2008 at 149 py, i
Thursday, May 31,2007

yanuric acid In

—a Survey of M ods
Wal-Mart Owns Upto anm‘\a\ fe
Melamine in Dog Treats

AsQ 22, 2007 1020 A COT ,




State of the art

% M Home M News B Travel M Money M Sports M Life W Tech M Chlmu Add
Melamine to

Money = Markets = Economy =Companies/Execs =PersonalFinance =Mutual Funds =ETFs =Cars An'm.' F”d

B GET A QUOTE: Ent bol K d = DJIA 1265312 ¥ -8317 = NASDAQ 280233 V-

ner symbol(s)or Keywords €9 Filler that tainted pet
- . . food is commonly used
.- _ A
Melamine in pet food may not be accidental - = 35 fake protein
Updated 4/20/2007 10:15 AM | Comments =) 85 | Recommend <{» 54 E-mail | Print| Reprints&Permissionﬂm
?SE?SS?\? Weise and Julie Schmit, Wl W 30. 2007 704 Au COY

B PET FOOD RECALL

Other ways to st.
A nitrogen-rich chemical used to make &9 Digg ] msh‘m‘“‘w’um -
® Crackdown: Who was watching supplers?|  plastic and sometimes as a fertilizer mabl d
Chinese exec detained for 2 weeks, report have been deliberately added to an del.icio.us U s company Use
ks ingredientin petfood that has sickened [ newsvine

and Villad rate and dAane arrnce tha

Melamine in Feed

y Rick Weiss .
alasth“’" Post Staff Writer

Thursday, May 31, 2007
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e cat and dog illnesses/deaths

e front-page national/international news
* massive economic fallout

e industry changes

* new regulations & enhanced programs
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Log (1/R) - Normal sample axis

Melamine in Soybean meal — NIR spectroscopy
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1. Setupa “clean” set = reference set

—>2. For each unknown new spectrum, Select k closest spectra
from the clean set based on correlation

3. Build a PCA model from the selected spectra for each
window along the wavelength range

4. Compute the residuals limits of the PCA models

5. Apply the PCA models to project the unknown new
spectrum

6. Compute the residuals of the projected spectrum

—'7. Check if these residuals are within the PCA residual
limits
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Melamine in milk
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Results — lab level — melamine in soybean

Sample  Melamine (%) Cyanacid (%) Total (%) F ratio Protein Conclusion prot (C if >8.42) F ratio Fat Conelusion fat (C if>8.54) GH Conclusion GH(C if>3)

28 053 0 053 68.65 c v C v C v
2 197 0 1.97 225173 c v 1773.88 c v 497.58 (@ v
0 448 0 448 3618.86 C v 2853.95 C Vi 805.04 C Vi
31 6.03 0 6.03 7068.65 C v 5555.57 C v 1575.18 C v
2 0 196 196 583.72 C v 457.02 C / 51259 C v
3 0 298 298 466.13 C v 368.11 d v 400.75 c v
] 0 496 496 742.44 (& v 583.42 C v 648.05 c v
35 0 604 6.04 1793.01 C v 1404.16 (o v 1624.22 C v

- C

- C

28 053 0 053 63.65 & v 55.45 ® v 18.06 (e v
29 197 0 197 225173 C v 1773.88 [« v 497.58 c v
0 448 0 448 3618.86 C v 2853.95 [« v 805.04 c v
31 6.03 0 6.03 7068.65 (o v 5555.57 c v 1575.18 c v
32 0 196 196 583.72 c v 457.02 c v 512.59 c v
33 0 2.98 298 466.13 c v 368.11 c v 400.75 c v
34 0 4.95 496 742.44 c v 583.42 c v 648.05 c v
35 0 6.04 6.04 1793.01 c v 1404.16 c v 1624.22 c v
£ 04 014 054 18.80 c v 15.88 c v 9.41 c v
37 055 053 1.08 37.27 c v 31.26 c v 19.59 c v
'] 261 093 354 1481.06 c v 1180.04 c v 432.00 c v
EL] 3.73 12 493 222634 C v 1769.05 C v 575.96 C v
41 055 0 055 81.51 C v .57 [« v 2116 C v
a2 094 0 094 300.01 C v 237.63 [« v 69.82 C v
a3 356 0 356 111248 C v 881.08 [« v 24433 C v
4 553 0 553 2207.28 C v 1745.78 [« v 488.96 C v
45 0 2.54 254 120.56 C v 96.57 c v 105.95 c v
45 0 3.04 3.04 863.00 C v 677.97 c v 745.38 c v
47 0 493 493 1592.99 c v 1246.44 c v 1394.09 c v
48 [1} 555 555 1337.01 c = 1051.49 c = 1169.07 c =
49 041 109 15 62.33 C v 50.69 [« v 39.90 c v
50 0.82 2.26 3.08 136.28 C v 110.88 [« v 9171 c v
- 51 2 201 401 707.29 C v 570.81 [« v 375.27 C v
N 0 fal S e OS I tlve S 52 1.08 3.42 45 2415.73 C A 1921.24 c M 1784.39 [ M
p 54 1 0 1 56.06 C v 44,62 [« v 1245 C v
55 155 0 155 175.90 C v 139.70 [« v 37.66 C v
56 351 0 351 852.98 c v 674.66 c v 180.83 c v
57 3.98 0 3.98 917.80 (o v 727.20 c v 191.04 c v
58 0 05 05 11.07 c v 849 NC X 9.44 c v
59 0 098 098 29.42 c v 22.76 c v 24.83 c v
1] 0 356 356 262.68 c v 203.71 c v 22245 c v
61 0 555 555 543.70 c v 421.85 c v 46037 c v
62 037 013 05 13.76 [o v 11.15 c v 420 c v
63 037 111 148 30.22 c v 24.18 [« v 19.35 c v
&4 372 127 499 772.29 c v 616.19 c v 194.17 [ v
=3 153 4.53 6.06 426.35 c v 339.97 C v 271017 c v

C:Contaminated
NC: Not contaminated



Results ~—

Lab level - whey

Sample heypowder (%)| Fratio Protein Conclusion prot (C if >8.42) F ratio Fat Condusion fat (C if>8.54) GH Conclusion GH (C if>3)

C: Contaminated
MC: Not contaminated

No false positives
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Extension to feed mills

Feed Industries need to
distinguish ~ themselves by
suppling a final quality product.
For this, quality control analysis
should be performed, not only
In the final product but, mainly
at the entrance of the production
chain when the raw material
reaches the industry.

(Food and Feed Additive Administration Regulations 2012)
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Extension to feed mills
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Extension to feed mills

Real case studies at ©provim
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« Two trucks of soybean meal —
simulating a contamination with
whey.
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Extension to feed mills

Whey contamination DDGS contamination

number number number
15/1/2013 of 7/2/2013 of 25/2/2013 of
samples samples samples

Group 1/A 15 Group 2/A 20 Group 3/A 20
Group 1/8 24 Group 2/8 18 Group 3/8 25
Group 1/C 29 Group 2/C 20 Group 3/C 23
Group 1/D 35 Group 2/D 25 Group 3/D 23

Group 1/€ 31 Group 2/E 26 Group 3/E 14
134 109 105

Total 348 samples




Extension to feed mills
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Feed plant level - output

A NIR emission head, connected to a spectrometer via optical fiber,
has been installed on the slope in between the horizontal conveyer and
the elevator to collect spectra ‘on the process’... at the entrance of the
raw materials in the factory.

Today, each raw material delivered in bulk is NIR scanned. LWPCA
allows detecting abnormalities in the spectra.

NIR spectra per truck are collected.




Conclusions

Short time

Quantitive
or semi-

Detection - quant'\tat'\ve
screening detection

NIR spectroscopy in combination with chemometrics
IS a perfect tool, at laboratory, at feed mill and at port
of entry levels, for:

- the characterization of feed materials, as
soybean meal

- Detection of targeted and untargeted
adulteration / contamination
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