ETROLOGY
L 'ERVICE

Director
Metrology service Ltd.

Bozhko Nataliia
March 29t 2018

PROFICIENCY TESTING PT.UA.1.3.2016
ANIMAL FEEDING STUFFS(QUALITY)
PROFICIENCY TESTING REPORT

ROUND 2 MARCH 2018(ENG)
Report prepared by: Volodymyr Novikov
Date: 29.03.2018
Contact: vovan.novikov@gmail.com
Report approved by: Bozhko Nataliia
Date: 29.03.2018
Contact: smetrology(@gmail.com
Status: Final
Kyiv-2018

Page 1 out of 37.

Metrology service Ltd. Proficiency testing report. PT.UA.1.3.2016. Round 2 March 2018(ENG)



1. TABLE OF CONTENTS

1. TABLE OF CONTENTS ..ottt ettt sttt sttt et sttt st et eaee 2
2. SUMMARY .ttt ettt ettt et h ettt h bt e a e bttt e a b e bt bt eat e e bt et et 4
3. GENERAL PROTOCOL FOR PROFECIENCY TESTING .....cccceeiiiriiiinienieieeieneeieeeeseee e 4
3. 1. MANAGEMENT SYSTEM. ...ttt ettt ettt e es 4
3.2. SAMPLES PREPARATION, HOMOGENITY AND STABILITY ..cooveiiiieieieeeeeeeeee 4
3.3. DISPATCH AND RECEIPT OF SAMPLES ..ottt 4
3.4. FOLLOW-UP SERVICES ..ottt ettt sttt ettt s e s enteeneenaeenes 5
3.5. PERFORMANCE ASSESMENT ...ttt ettt ettt st saeenae s e 5
4. HOMOGENITY AND STABILITY ASSESMENT ....oooiiiiieierteeeeetee et 5
5. DATA SUMMARY ...ttt ettt sttt et e st e bt et e s ae et e estesseenseentesseenseensesneensesneenees 8
0. RAW DATA ettt ettt ettt ettt e st e et e ene e e ae et e e eeesseenseeaeesseensesneenseentesneeneas 9
T ZSCORES ...ttt ettt ettt et et e et e b e e st et e et e e nteene e bt enteeaeeteeneenaeentean 10
8. Z SCORE PLOTS AND RESULTS CHARTS ..ottt 11
8.1. ISO 6496:1999/JICTVY ISO 6496:2005 Moisture content, %o ........ccovveeeeeecuveeeeecireeeeeeiveeeeeenenn. 11
8.2. ISO 12099:2017 MOISTUIE CONTENT, Y0...uvvveeiiiiiiiiiiieiieieeee ettt e e e e e e eeeara e e e e e e e s essaiareeeeeeeeeas 12
8.3. ISO 5983-1:2005/ ACTY ISO 5983-1:2014 Crude protein content, %o ........cceeveeerreerveesrrennnnnne 13
8.4. ISO 5983-2:2009/ICTY ISO 5983-2:2014 Crude protein content, %o ........ccceeveeerreerveenerennnnnne 14
8.5. ISO 12099:2017 Crude protein CONLENL, 0 .....ccvieruieriieiieeiieiie e eite et riee ettt ereeseeesreesiee e 15
8.6. ISO 5984:2002/JICTVY ISO 5984:2004 Crude ash, %o......cccereevuerieneeiiinienieeienereeeeeeee 16
8.7. ISO 5985:2002/ACTY ISO 5985:2004 Ash insoluble in hydrochloric acid,% ..........c.cccuennee.e. 17
8.8. ISO 6492:1999/JICTVY ISO 6492:2003 Fat cONtent,%o........ccoereereerieriinienienieneeseeesieeee e 18
8.9. ISO 12099:2017 Fat CONENt, Y0 ..cccooiiiiiiiiiiiiiii 19
8.10. ISO 6865:2000/ICTY ISO 6865:2004 Crude fibre content,%o........cc...ceeevvveeeeeviveeeeeeineeeeeennen. 20
8.11. ISO 12099:2017 Crude fIDre CONENT, Y0 . .uuvviiieiiiiieiiiieiiieeeee ettt e e e e s saaaereeeeas 21
8.12. ICTY 7621:2014 MOIStUre CONENL, Y0...cccviierrieieiieeiieeeiiieeiteeeteeeeeesaeeesaeeeseaeeessaeeesseeenns 22
8.13. TTOCT 27548-97 MOIStUIE CONLENT, V0. .uvviieieiriieeeiiieeeeeciee e e ettt e e e et e e e e e e e e eaae e e e eareeas 23
8.14. ICTY 7491:2013 MOISture CONENL, Y0...cccviiirrieieiieeeieeeeieeeiieeeeteeeiveesteeesteeessaeeessveeesneeenns 24
8.15. ICTY 7169:2010 Protein CONLENL, Y0 ....ccecurieeirieieiieeeieeesieeesiteeeeteeeieeestaeesseeessveeessaeessseeenns 25
8.16. ICTY 4924:2008 Mass fraction of crude protein, %o ........cceeeerueerierieiiieniieieeeesee e 26
8.17. ACTY 7491:2013 Mass fraction of crude protein, %o ........cceceerueenieriieniieniieieeeesee e 27
8.18. TTOCT 13979.6-69 Mass fraction of crude ash, %o........ccccoeeeeiiiiiiiiiiiiieciee e 28
8.19. TTOCT 13979.6-69 Mass fraction of crude ash, %o........ccccoeeeeiiiiiiiiiiiiieeieeeeee e 29
8.20. 'OCT 13496.14-87 Mass fraction of ash insoluble in hydrochloric acid, %.........c...cccceenneeeee 30
8.21. T'OCT 13979.6-69 Mass fraction of ash insoluble in hydrochloric acid, %........cccceveerieeennnenne 31
Page 2 out of 37.

Metrology service Ltd. Proficiency testing report. PT.UA.1.3.2016. Round 2 March 2018(ENG)



8.22. TTOCT 13496.15-97 Mass fraction of crude fat, %o.......cccoeeeeeeiiiiieiiiiieeecee e, 32

8.23. ICTY 7491:2013 Mass fraction of crude fat, %0 .......cccuveeriiiieiiiieciieceeeeeee e 33
8.24. ICTY 7458:2013 Mass fraction of crude fat, %0 .......cccvvieeiiieiiiieieceeceece e 34
8.25 TOCT 13496.2-91 Mass fraction of crude fibre, %6 ......ccovveieeeiiiiiiiiieeceee e 35
8.26 ICTY 7491:2013 Mass fraction of crude fibre, %0 .....ccccveeeeveeeiiieeeieeeieeeie e 36
9. NORMATIVE REFERENCE ......ccuiiiiiiiitieiieeseee ettt sttt enee s ae e saeenne s 37

Page 3 out of 37.
Metrology service Ltd. Proficiency testing report. PT.UA.1.3.2016. Round 2 March 2018(ENG)



2. SUMMARY

2.1. The purpose of proficiency testing in animal feeding stuffs is to determine the
characteristics of the operation (as described in ISO\MEC 17043[1]) and improve the reliability of
test results.

2.2. This proficiency testing involves the use of inter-laboratory comparisons to confirm the
performance of individual laboratories’ abilities and/or identify areas of improvement.

2.3. This is the final report on the PT.UA.1.3.2016 Round 2 held in March 2018. This report
is issued according to ISO\I[EC 17043 [1] and PT.UA.1.3.2016 Round 2 Programme. The report is
issued in two languages — Ukrainian and English. English should be considered as the basic
language of the report. Both versions of this report can be found at:
http://www.metrologyservice.com.ua.

2.4. A total of 19 participants have reported. Their results are presented in the next clauses.

2.5. Technical experts list and/or subcontractors for this round can be provided to the
Participant by request.

2.6. Any calculations, formulas, raw and intermediate data used in this round can be
provided to the Participant by request, except confidential information about other participants and

information that may contain commercial secret.

3. GENERAL PROTOCOL FOR PROFECIENCY TESTING

3.1. MANAGEMENT SYSTEM.

3.1.1.The functioning management system of Metrology service Ltd. (further - Provider)
complies with ISO\MEC 17043:2010[1] requirements and covers all aspects of proficiency
testing(further - PT) for all proficiency tests.

3.2. SAMPLES PREPARATION, HOMOGENITY AND STABILITY

3.2.1. Provider has used a validated procedure and appropriate technical experts and
contractors for the samples’ selection, production, homogenization and division designs that is
proved to be satisfactory for the purposes of PT programme PT.UA.1.3.2016 Round 2. Details of
test material preparation and homogenization are not published in the report, though can be
provided to the Participant by request. Tests, required to prove (validate) homogeneity and stability
of samples were performed by competent contracting laboratories according to [2-8]. These results
with statistics are published in the report.

3.2.2. Participants may contact the Provider to request details of test material selection,
preparation, homogenization and division of those test material samples, for which they tested in
PT. Such information can be provided to the Participant in confidence and only if it cannot
compromise other Participants and/or is not a commercial secret.

3.3. DISPATCH AND RECEIPT OF SAMPLES

3.3.1. Samples of test material — Soybeans meal were dispatched 26.02.2018 according to
schedule of proficiency testing programme PT.UA.1.3.2016 Round 2.

3.3.2. Each produced and identified sample was hermetically sealed.
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3.3.3. A total of 19 participants in 2 countries received one sample. Results were returned
from 19 participants.

3.4. FOLLOW-UP SERVICES

3.4.1. If a participant wishes to obtain advice/consultation on any aspect of their
performance, one should contact the Provider. Provider can (with agreement with Participant) pass
on the Participant’s inquiry to a technical expert and/or contracting laboratory.

3.4.2. Surplus samples from this round are available for sale as certified reference
materials(CRM) with the certified values and uncertainties. Please e-mail Provider for details.

3.5. PERFORMANCE ASSESMENT

3.5.1. Provider expressed Participant’s results as traditional z-scores according to [1].

3.5.2. The assigned value for each analyte was calculated as the robust mean of the trial data
using Huber H15 method [2,3]

3.5.3 The target standard deviation for each analyte was chosen from either the appropriate
form of the Horwitz equation, method trial standard deviation (if stated in the method from inter-
laboratory comparisons), standard deviation from the previous trials (PT rounds), or the robust trial
standard deviation, after the removal of outliers. The choice was made using current industry
practices used in other collaborative trials and proficiency testing schemes.

3.5.4. z-Scores were deemed satisfactory if |z| < 2. z-Scores were deemed questionable if
2 <|z| < 3(marked yellow in tables). If |z| > 3, the results were considered to be unsatisfactory
(marked red in tables). The calculations were made according to [1,3,5].

3.5.5. Only 2.0% of all results in this round are considered to be unsatisfactory. 6.3% of all
results were deemed unsatisfactory in Round 1.

3.5.6. Participant number 17 stated “Buxopucrano npu ananizsi [OCT P 52839-2007
"Kopma. Metonpl onpeaeneHus: COAEpKaHus ChIPOM KJIETYaTKU ¢ IPUMEHEHHUEM ITPOMEXYTOUYHON
¢wibpanun” 1.7 Meton onpeneneHUs COACPKAHUSA CHIPOM KJIETYaTKH C HCIOJIb30BaHUEM
nosryaBToMatndeckux cucreM (tuna dudeprek)” instead of TOCT 13496.2-91.

4. HOMOGENITY AND STABILITY ASSESMENT

4.1. Samples were assessed for homogeneity and stability after blending and packing by
selecting ten samples of material at random from all those produced. Six of these samples were
tested in duplicate under repeatability conditions as only 40 samples were produced according to
[7]. Four other samples for stability tests were stored in appropriate conditions for the period of
preparation and test submission for this round. They were also tested in duplicate.

4.2. Statistical analysis of the resulting data for homogeneity and stability was carried out
using the industry standard Cochran’s ‘C’ test and analytical variance test for ‘sufficient
homogeneity’ according to [3,4].

4.3. Produced samples were found to be sufficiently homogeneous and stable for every
analyte according to programme, except for those that can be considered equivalent or homogeneity
can be assumed from other analyte homogeneity.
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4.4.1SO 6496:1999/1CTVY ISO 6496:2005 Moisture content, %

1SO 6496:1999/CTY Moisture content, %

1SO 6496:1999/4CTY BmicT Bosioru, %

[ocniaxeHHn romoreHHocTi/Homogenity test

AHani3 BuKuais 3a Tectom KoxpaHa(C -tect)/Cohran's C test for outliers

Homep 3pasky/ Pesynbrat/ PesynbTat/
Sample number Result A Result B Average SD?
1 10,27 10,27 10,27
2 10,31 10,24 10,28
3 10,23 10,29 10,26
4 10,26 10,21 10,24
5 10,23 10,26 10,25
6 10,26 10,31 10,29
7 10,27 10,16 10,22
8 10,28 10,22 10,25
9 10,2 10,27 10,24
10 10,31 10,29 10,30
Mean 10,257 Worst pair
Max 10,31 SUM of SD?
Min 10,16 C
Ccr, 5%
Ccr, 1%
Conclusion
5% PASS
1% PASS
Remarks

0,0000
0,0025
0,0018
0,0012
0,0004
0,0013
0,0060
0,0018
0,0025
0,0002

0,00605
0,0177
0,3418

0,602
0,718

1. Cohran's C test is described in 1ISO 5727-2 and FAPAS protocol, sixth edition, 2002
2. Test for 'sufficient homogenity' is performed according to FAPAS protocol, sixth edition, 2002

Source of op value to use
Use(write '1') Source
C>13.8%, HORWITZ
1 120ppb<C<13.8%, HORWITZ
C<120 ppb
MASS NEGATIVE POWER FOR HORWITZ EQUATION(%=2, ppb=9,ppm=6)
SD
Trial SD

op

Target SD chosen

oZall

Replicates

F1

F2

Critical value

Between sample variance S’sam

Sufficient homogenity test PASS

Page 6 out of 37.

0,3203
0,2890
2,256540
2

0,1800
3,9800

0,2890
0,007517
10

1,88

1,01
0,0159
0,0000

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

AHani3 Ha 'gocTaTHIO ogHopigHicTy'/Test for 'sufficient homogenity'

Homep 3pasky/ Sample Pesynbrat/

number
1
2
3
4
5
6
7
8
9

10

Mean

Max

Min

Analytical variance S%an
Sanal

Ssums

MSb

Between sample variance Ssam

Result A

10,27
10,31
10,23
10,26
10,23
10,26
10,27
10,28
10,20
10,31

10,257
10,31
10,16

0,0018
0,0421
0,0027
0,0013
0,0000

Pesynstat/ Result

B
10,27
10,24
10,29
10,21
10,26
10,31
10,16
10,22
10,27
10,29

RSDR

SUM
20,54
20,55
20,52
20,47
20,49
20,57
20,43
20,50
20,47
20,60

0,0396
0,3862

Difference?
0,0000
0,0049
0,0036
0,0025
0,0009
0,0025
0,0121
0,0036
0,0049
0,0004
0,0354
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4.5. Data for all analytes

1SO 1SO 5983- 1SO I1SO 1SO I1SO

6496:1999/ |1:2005/ 6865:2000/ |6492:199 [5984:200 |5985:2002

JCTVY ISO |ACTY ISO |ACTY ISO(9/ACTY |2/ACTY |/ACTY

6496:2005 |5983-1:2014 |[6865:2004 [ISO I1SO 1SO

6492:200 15984:200 [5985:2004
Method(MeToz) 3 4

Moisture Crude protein |Crude fibre |Fat Crude Ash

content, % |content, % content,% |content,%]|ash, % insoluble
in
hydrochlor
ic acid,%

Homogenity and stability(FTomoreHHicTb Ta cTabinbHicTb)

Cohran's 'C' test(C-tect "KoxpaHa")

Crtitical

value(5%,10pairs)=0,602 0,3418 0,4100 0,3034 0,5141] 0,5889 0,2353
Mean Result 10,2570 46,3165 3,8115 1,4300 5,8315 0,1005
Conclusion(BncHoBOK) PASS PASS PASS PASS PASS PASS
Analytical variance test(tect aHaniTM4HOI gncnepcii)

S%anal 0,0018 0,0515 0,0028 0,0025 0,0014 0,0001
Sanal 0,0421 0,2270 0,0528 0,0499 0,0379 0,0092
S%sample 0,0000 0,0014 0,0003 0,0001 0,0011 0,0001
Op 0,2890 0,6806 0,1246 0,0542 0,1789 0,0057
o, source Horwitz Horwitz Horwitz Horwitz  |Horwitz [Horwitz
oZall 0,0075 0,0417 0,0014( 0,0003| 0,0029| 0,000003
Critical value 0,0159 0,1304 0,0054| 0,0030| 0,0069 0,0001
Conclusion(B1cHoBOK) PASS PASS PASS PASS PASS PASS
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5. DATA SUMMARY

1SO 1SO ISO 5983- |ISO 5983- [ISO 1SO 1SO 1SO 1SO 1SO 1SO JCTY TOCT JACTY JCTY JACTY JCTY rocT TOCT rocT TOCT rocT JCTY JACTY rocT JCTY
6496:1999/ 112099:2017 [1:2005/ 2:2009/1C [12099:2017 |5984:2002/ 5985:2002/ 16492:1999/ [12099:2017 |6865:2000/ |12099:2017 [ 7621:2014 | 27548-97 | 7491:2013 [ 7169:2010 | 4924:2008 | 7491:2013 | 26226-95 | 13979.6-69 [ 13496.14- | 13979.6-69 | 13496.15- | 7491:2013 | 7458:2013 [13496.2-91|7491:2013
JCTVY ISO JCTVY ISO |TVY ISO JICTV ISO |JICTY ISO [ACTY ISO JICTY ISO 87 97
6496:2005 5983- 5983- 5984:2004 |5985:2004 |6492:2003 6865:2004
Method 1:2014 22014
Moisture Moisture Crude Crude Crude Crude ash, |Ash Fat Fat Crude fibre |Crude fibre | Moisture Moisture Moisture Protein Mass Mass Mass Mass Mass Mass Mass Mass Mass Mass Mass
content, % |content, % |protein protein protein % insoluble in |content,% |content,% |content,% [content,% | content, % | content, % | content, % | content, % | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of|
content, % |content, % |content, % hydrochlori crude crude crude ash, | crude ash, ash ash crude fat, %|crude fat, %|crude fat, %| crude fibre, crude
cacid,% protein, % | protein, % % % insoluble in | insoluble in % fibre, %
hydrochlori | hydrochlori
c acid, % c acid, %
No of Results 11 3 7 18 2 11 11 10 2 9 2 13 4 4 13 5 4 9 10 6 10 11 4 11 14 4
No of Results|z|>3 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
No of Results|z]|>3, % 0,000 0,000 0,000 0,000 0,000 9,091 18,182 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 7,143 0,000
Mean 10,196 10,203 46,143 46,161 46,230 6,187 0,135 1,711 1,495 4,593 4,670 10,090 10,103 10,173 45,789 46,186 45,620 6,077 6,050 0,122 0,138 1,481 1,700 1,518 4,660 5,010
Min 9,900 10,000 45,320 45,690 46,170 5,800 0,070 1,320 1,290 3,950 4,560 9,430 9,780 10,030 43,850 46,100 44,670 5,820 5,850 0,070 0,060 1,260 1,220 1,200 3,870 4,040
Max 10,400 10,400 46,420 46,500 46,300 7,100 0,260 2,050 1,700 4,970 4,780 10,650 10,250 10,300 46,600 46,310 46,220 6,336 6,210 0,230 0,220 1,700 2,390 1,780 6,720 6,010
SD 0,129 0,200 0,380 0,248 0,066 0,347 0,067 0,219 0,290 0,297 0,156 0,299 0,221 0,137 0,797 0,083 0,707 0,171 0,122 0,062 0,058 0,188 0,493 0,179 0,702 0,842
Median 10,200 10,210 46,260 46,205 46,220 6,130 0,100 1,710 1,495 4,600 4,670 10,130 10,190 10,180 46,170 46,190 45,795 6,000 6,070 0,100 0,145 1,396 1,595 1,520 4,586 4,995
Robust mean(assigned 10,210 10,200 46,246 46,142 46,260 6,166 0,120 1,715 1,715 4,634 4,634 10,089 10,089 10,137 45,814 46,185 45,463 6,109 6,054 0,095 0,136 1,507 1,595 1,533 4,532 5,010
Robust SD 0,081 0,200 0,165 0,196 0,066 0,188 0,054 0,191 0,290 0,205 0,156 0,201 0,221 0,137 0,592 0,083 0,707 0,170 0,118 0,050 0,058 0,188 0,493 0,165 0,336 0,842
SD from method(Tr.SD) |1,000 N/A 0,900 0,500 N/A 0,110 0,034 0,296 N/A 0,459 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
SD from Horwitz eq. 0,288 0,288 0,680 0,679 0,680 0,188 0,007 0,063 0,063 0,147 0,147 0,285 0,285 0,286 0,677 0,680 0,674 0,186 0,185 0,005 0,007 0,057 0,059 0,058 0,144 0,157
Target SD 0,288 0,288 0,680 0,500 0,680 0,188 0,034 0,219 0,219 0,463 0,159 0,285 0,285 0,286 0,677 0,680 0,674 0,186 0,185 0,061 0,061 0,132 0,266 0,266 0,511 0,511
Source of target SD of PT |Horwitz Horwitz Horwitz Method Tr S{Horwitz Horwitz Method Tr S{Trial SD Trial SD Method Tr S{Trial SD Horwitz Horwitz Horwitz Horwitz Horwitz Horwitz Horwitz Horwitz Trial SD Trial SD Trial SD Trial SD Trial SD Trial SD Trial SD
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6. RAW DATA

1SO ISO ISO 5983- [ISO 5983- |ISO 1SO I1SO 1SO 1SO I1SO 1SO JICTY I'oCcT JACTY JICTY JACTY JICTY T'oCcT rocT roCcT I'oCcT rocT JICTY JACTY T'oCT JCTY
6496:1999/ [12099:2017 |1:2005/ 2:2009/AC 112099:2017 |5984:2002/ |5985:2002/ [6492:1999/ [12099:2017 [6865:2000/ |12099:2017 | 7621:2014 | 27548-97 | 7491:2013 | 7169:2010 | 4924:2008 | 7491:2013 | 26226-95 | 13979.6-69 | 13496.14- [ 13979.6-69 [ 13496.15- | 7491:2013 | 7458:2013 | 13496.2-91| 7491:2013
JCTVY ISO JICTY ISO |TVY ISO JICTV ISO |ACTV ISO |JACTY ISO JCTY ISO 87 97
6496:2005 5983- 5983- 5984:2004 [5985:2004 |6492:2003 6865:2004
12014 2:2014
Method
Moisture Moisture Crude Crude Crude Crude ash, |Ash Fat Fat Crude fibre |Crude fibre | Moisture Moisture Moisture Protein Mass Mass Mass Mass Mass Mass Mass Mass Mass Mass Mass
content, % |content, % |protein protein protein % insoluble in [content,% |content,% |content,% |content,% | content, % | content, % | content, % | content, % | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of
content, % [content, % |[content, % hydrochlori crude crude crude ash, | crude ash, ash ash crude fat, %|crude fat, %|crude fat, %| crude fibre, crude
¢ acid,% protein, % | protein, % % % insoluble in | insoluble in % fibre, %
hydrochlori | hydrochlori
cacid, % | cacid, %
Laboratory number
1 1022 46.41 5.83 0.10 1.49 3.95 10.24 1.51
2 10,20 6,10 0,11 6,00 5,90 0,10 0,08 1,26 1,20 4,80
3| 10,29 10,40 46,10 46,15 46,30 6,13 0,10 1,61 1,70 4,60 4,78 10,31 46,21 6,24 0,10 1,69 5,37
4] 10,40 45,69 6.20 0,18 1,60 4,50 6.20 6.21 0,18 1,63
5| 10,16 46,30 46,30 6,07 0,08 1,72 4,97 10,08 46,33 46,12 5,99 6,01 0,07 0,06 1,70 1,68 3.87
6| 10,10 10,00 46,26 46,26 46,22 6,02 0,07 1,70 4,90 10,16 10,08 46,30 46,10 46,22 5,94 5,99 0,07 0,06 1,70 1,60 1,65 3,90 4,04
7 10,65 10,30 44,88 45,50 6,17 0,22 1,59 1,41 4,68 5,30
8 10,10 46,31 6,13 0,19 1,78 4,63
9 10,15 45,571 6,336 0,105 1,396 4,552
10| 10,14 45,32 46,30 6,38 0,09 1,96 4,53 9,75 10,03 45,57 44,67 2,39 6,01
11| 10,26 45,95 6,26 0,24 1,82 4,50 10,24 6,20 0,23 1,29 4,32
12 7,10 0,26 9.81 43,85 1,52 6,72
13 45,40 5,97 1,30 4,39
14 9.43 46,60 5,97 0,19 1,39 4,32
15| 10,20 46,42 6,17 0,08 1,84 4,78 10,13 46,56 1,68
16| 10,29 10,21 46,19 46,14 46,17 5,80 0,17 1,32 1,29 4,61 4,56 10,31 10,25 10,28 46,17 46,19 46,09 5,82 5,85 0,16 0,15 1,33 1,22 1,39 4,62 4,69
17 10,05 10,14 46,39 6,14 0,14 1,58 433
18 9,90 46,50 2,05 46,31 1,27
19 9,78 45,33 6,13 1,63 4,74
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7. Z SCORES

1SO 1SO ISO 5983- |ISO 5983- |ISO 1SO 1SO 1SO 1SO 1SO 1SO JCTY TOCT JCTY JCTY JCTY JCTY TOCT rocTt rocTt TOCT rocT JCTY JCTY TOCT JCTY
6496:1999/ [12099:2017 |1:2005/ 2:2009/7C [12099:2017 [5984:2002/ |5985:2002/ |6492:1999/ [12099:2017 |6865:2000/ [12099:2017 | 7621:2014 | 27548-97 | 7491:2013 | 7169:2010 | 4924:2008 | 7491:2013 | 26226-95 | 13979.6-69 | 13496.14- | 13979.6-69 | 13496.15- | 7491:2013 | 74582013 |13496.2-91| 7491:2013
JCTY ISO JICTY ISO (TY ISO JICTY ISO [ACTVY ISO [ACTY ISO JCTY ISO 87 97
6496:2005 5983- 5983- 5984:2004 |5985:2004 |6492:2003 6865:2004
1:2014 2:2014
Method
Moisture Moisture Crude Crude Crude Crude ash, [Ash Fat Fat Crude fibre |Crude fibre | Moisture Moisture Moisture Protein Mass Mass Mass Mass Mass Mass Mass Mass Mass Mass Mass
content, % [content, % |protein protein protein % insoluble in |content,% |content,% [content,% [content,% | content, % | content, % | content, % | content, % | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of | fraction of
content, % [content, % |[content, % hydrochlori crude crude crude ash, | crude ash, ash ash crude fat, %|crude fat, %|crude fat, %| crude fibre, crude
¢ acid,% protein, % | protein, % % % insoluble in | insoluble in % fibre, %
hydrochlori | hydrochlori
Laboratory number cacid, % | cacid, %
1[0,03 0,24 -1,79 -0,58 -1,03 -1,48 0,53 -0,09
2[-0,03 -0,35 -0,29 -0,59 -0,83 0,07 -0,91 -1,87 -1,25 0,53
3/0.28 0,69 -0,22 0,02 0,06 -0,19 -0,58 -0,48 -0,07 -0,07 0,92 0,78 0,04 0,70 0,07 1,39 1,64
4[0,66 -0,90 0,18 1,77 -0,53 -0,29 0,49 0.84 0,73 0,93
5[-0,17 0,08 0,32 -0,51 -1,17 0,02 0,73 -0,03 0,76 -0,10 -0,64 -0,24 -0,42 -1,24 1,46 0,55 -1,29
6[-0,38 -0,69 0,02 0,24 -0,06 -0,78 -1,47 -0,07 0,57 0,25 -0,20 0,72 -0,13 1,12 -0,91 -0,35 -0,42 -1,24 1,46 0,02 0.44 -1,24 -1,90
7 1,97 0,57 -1,38 0,05 0,63 1,38 -0,02 -0,46 0,29 0,57
8 0,04 0,18 0,41 0,89 0,93 0.19
9 0,21 -0,36 1,22 -0,50 -0,84 0,04
10[-0,24 -1,36 0,32 1,14 -0,88 1,12 -0,22 -1,19 -0,37 -0,36 -1,18 2,99 1,96
110,17 -0,38 0,50 0,48 -0,29 0.53 0,49 2,21 -1,64 -0,41
12 -0,98 -2,90 -0,05
13 -0,61 -0,75 -0,88 -0,28
14 -2,31 1,16 -0,46 0,89 -0,89 -0,41
15/-0,03 0,26 0,02 -1,17 0,57 0,32 0,14 1,10 0,55
16/0.28 0,03 -0,08 0,00 -0,13 -1,95 1,48 -1,80 -1,94 -0,05 -0,47 0,78 0,56 0,50 0,53 0,01 0.93 -1,55 -1,10 1,06 0,24 -1,34 -1,41 -0,54 0,17 -0,63
17 -0,14 0,18 0,85 0,46 0,07 0,18 -0,39
18[-1,08 0,72 1,53 0,73 -1,80
19 -1,08 -0,71 0.41 0.93 0.41
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8. Z SCORE PLOTS AND RESULTS CHARTS.

8.1. ISO 6496:1999/ACTY ISO 6496:2005 Moisture content, %

z-score distribution for 1ISO 6496:1999/A0CTY ISO
6496:2005 Moisture content, %
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8.2. ISO 12099:2017 Moisture content, %

z-score distribution for
ISO 12099:2017 Moisture content, %
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8.3. ISO 5983-1:2005/ ACTY ISO 5983-1:2014 Crude protein content, %
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8.4. ISO 5983-2:2009/ACTY ISO 5983-2:2014 Crude protein content, %

z-score distribution for
ISO 5983-2:2009/ACTY I1SO 5983-2:2014 Crude
protein content, %
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8.5.ISO 12099:2017 Crude protein content, %

z-score distribution for ISO 12099:2017 Crude protein content, %
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8.6. ISO 5984:2002/ACTY ISO 5984:2004 Crude ash, %

z-score distribution for ISO 5984:2002/ACTY ISO 5984:2004 Crude

ash, %
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8.7. ISO 5985:2002/ACTY ISO 5985:2004 Ash insoluble in hydrochloric acid,%

z-score distribution for 1ISO 5985:2002/ACTY ISO
5985:2004 Ash insoluble in hydrochloric acid,% 1,
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8.8. ISO 6492:1999/ACTY ISO 6492:2003 Fat content,%

z-score distribution for 1ISO 6492:1999/ACTY ISO
6492:2003 Fat content,%
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8.9.1SO 12099:2017 Fat content,%

z-score distribution for ISO 12099:2017 Fat
content,%
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8.10. ISO 6865:2000/1CTY ISO 6865:2004 Crude fibre content,%

z-score distribution for ISO 6865:2000/ACTY ISO
6865:2004 Crude fibre content,%
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8.11. ISO 12099:2017 Crude fibre content,%

z-score distribution for ISO 12099:2017 Crude fibre content,%

3,00

2,00
3

0,92
1,00

0,00 -—-

16

-1,00
-0,47

-2,00

-3,00

ISO 12099:2017 Crude fibre content,%

5,00 -

4,90 -
4,80 -
470 4 3

4,60 - Acceptable

4,50 - 16
Robust SD(PobacTHe SD)

4,40 -

4,30 - +2SD

4,20 -
—-25D

4,10 -

4,00 -

Page 21 out of 37.
Metrology service Ltd. Proficiency testing report. PT.UA.1.3.2016. Round 2 March 2018(ENG)



8.12. ICTY 7621:2014 Moisture content, %

z-score distribution for ACTY 7621:2014 Moisture
content, %
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8.13. I'OCT 27548-97 Moisture content, %

z-score distribution for TOCT 27548-97 Moisture content,

%
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8.14. ICTY 7491:2013 Moisture content, %

z-score distribution for ACTY 7491:2013 Moisture
content, %
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8.15. ICTY 7169:2010 Protein content, %

z-score distribution for ACTY 7169:2010 Protein
content, %
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8.16. ICTY 4924:2008 Mass fraction of crude protein, %

z-score distribution for ACTY 4924:2008 Mass
fraction of crude protein, %
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8.17. ACTY 7491:2013 Mass fraction of crude protein, %

z-score distribution for ACTY 7491:2013 Mass
fraction of crude protein, %
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8.18. I'OCT 26226-95 Mass fraction of crude ash, %

z-score distribution for TOCT 26226-95 Mass fraction of
crude ash, %
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8.19. I'OCT 13979.6-69 Mass fraction of crude ash, %

z-score distribution for TOCT 13979.6-69 Mass fraction of
crude ash, %
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8.20. 'OCT 13496.14-87 Mass fraction of ash insoluble in hydrochloric acid, %

z-score distribution for TOCT 13496.14-87 Mass
fraction of ash insoluble in hydrochloric acid, %
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8.21. 'OCT 13979.6-69 Mass fraction of ash insoluble in hydrochloric acid, %

z-score distribution for TOCT 13979.6-69 Mass
fraction of ash insoluble in hydrochloric acid, %
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8.22. 'OCT 13496.15-97 Mass fraction of crude fat, %

z-score distribution for TOCT 13496.15-97 Mass
fraction of crude fat, %

3,00

5 6

2,00 1, 39 1,46 1,46

O 93 o, 93
1,00 I
0,00 I

-1,00 5
089 -0,84
-2,00 37
1187 180 -1,64
-3,00
FOCT 13496.15-97 Mass fraction of crude
fat, %
1,80 -
1,70 -
3 56
1,60 - 4 19 Acceptable
1,50 Robust SD(PobacTtHe SD)
1,40 - +25D
9 14
1,30 - 16 D
11
) 18
1,20 -
Page 32 out of 37.

Metrology service Ltd. Proficiency testing report. PT.UA.1.3.2016. Round 2 March 2018(ENG)



8.23. ICTY 7491:2013 Mass fraction of crude fat, %

z-score distribution for ACTY 7491:2013 Mass
fraction of crude fat, %
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8.24. ICTY 7458:2013 Mass fraction of crude fat, %

z-score distribution for ACTY 7458:2013 Mass
fraction of crude fat, %
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8.25T'OCT 13496.2-91 Mass fraction of crude fibre, %

z-score distribution for TOCT 13496.2-91 Mass
fraction of crude fibre, %
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8.26 ICTY 7491:2013 Mass fraction of crude fibre, %

z-score distribution for ACTY 7491:2013 Mass
fraction of crude fibre, %
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