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Appendix 1.1 Complex Carbohydrate Research Center 

COMPLEX CARBOHYDRATE RESEARCH CENTER 

Al'lALYTICAL SERVICE REPORT 

Datt: 1018/14 

Innstigator: John ~frCo': 
Glycosyn InC. 

196 Boston A venue Suite 1.260 

Medford MA 02155 

(Email: dmajumdu'ti'gb'C9S.)'1llllC.com ~atosh Majumdari) 


Subjtct: NMR-spectroscopic analysis of 1 samplt 

Sa mp It Synthetic Oligosaccharide 

CCRC Codt: JM09!3UB 

Analyst: Radnaa Naran 

Cor;t: 

Mtthods: 

Plta~t nott: 

.SJ1011ld a11r of rl"s' dnra bt 11ud ;,, n p11b/i(ano11, p/,as' i11d11di' ''" follou mg 
srat,n6'11t ;,, ''" a(hi011·/,dgn,,11t. ''Tl1is ,,s,a1di nas rnpp<n ti'd m pa1 t br tl1f' 
Snrio11al l11sn·ru,,s of Hf'alrl1 (XlHJ-fi111d"d R,s,a1d1 Rf'so111u fo1 /m,g1ntf'd 
G/1(0fi'drnolog.r (.\7H g1a11t 110 5P./1G.\J10.H90.!./) ro Pa1astoo A:ndi at ti" Con1pln. 
Cn1 bol1.rd1atf' Ri'unt d1 c,,,,,, 

NlIR Sptttroscopv 

The sample was deuterium exchanged 3 times by lyophiliz.ation in D10 . then re-dissolved 
in 0.5 mL 0 10 and placed in a 5-mm 1\~fR tu~. 1-D proton and 2-D gCOSY, TOCSY, 
gHSQC. gHMBC, ROESY SpKtns were obtained on Varian !nova 600 MHz 
spectrometer at 25°C using standard\ arian pul~ ~mces. Proton chemical shifts were 
measured relative to water peak (~4.7S at ]5•C). Carbon chemic.al shifts were 
refere~ using tbe absolute chemical shift scale in }..i.no\•a. 
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Residue uclel 1 2 3 .. s 6 NOl.. HMBC 

A 4-G-<ilir: 'H 
UC 

S.22 

94.S 

3.58 

14.J 

3.80 

74.3 

3.71 

78.6 

3.88 

73.1 

3.88/3.79 

62.8 

Cl·A4 

8 4+Gk 'H 4.62 l .29 3.SB 3.70 3.41 3.77/ 3!33 Cl-84 
U( 98..6 16.7 17.0 78.6 78. J 63.0 

c 2-~al 'H 4.Sl l .66 3.84 3.87 3.68 3 79/3.73 84-Cl. Dl·C2 
UC 101.0 71.2 74.0 78.0 78.0 63.8 

0 a -Fuc->2 'H S.30 3.79 3.78 3.80 4.23 l.22 0-01 

UC 101.9 10.9 12.3 74.3 69.7 J7.9 
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Pa~e 2 
10 IL14 

Results 

In anomeric region (Fig 1: Pres.at and gHSQC spKtra). 4 signals were detected: terminal 

a-Fuc, ~ppm 5.30 (JH), reducing 4-tt-Glc 5.22 (0.4H). 4-~-Glc, ~ppm 4.6~ (doublet. 

0.6H). and doublet for 2-P-GaL St1ppm 4.51 (Ju=7.45Hz; l H). 

Proton and carbon chrmical shJf\s for each glycosyl residue were assigned by 

inteipretation of 1-D Proton and 2-D gCOSY. zTOCSY. gHSQC. and g.HMBC spectra 

(Table I . Fig 1), and inter-resuiue linkages were confumt'd from ROESY and mime 
correlations.. The bisaccharide structure was identified as 2'-Fucosyllactose shown in Fig 

2. 

Table I ~~lR- Chtmical shift assignmtnts for 2 '-Fuco~·Uactost. &n,c ppm 
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Fig l Parm) 1-D Prf'sat and l-D gHSQC sptttra of tbf' samplf' 
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­ ­

­
Fig? l'-Fucosyllacto~ 

2- J3-Gal 
{jH C H 

\ - (• 
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("l f~ I t 

- fJ J 
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C • 
C-1 

o -Fuc 

.t- et,J3-Glc 

If_ro" ha•'' 011_.- fmthn- qut'stiotu pl,au (Olltat1 Dr. Parastoo -~:otli at -o6-58J-(J619 

or 11J1di@rcrc.ura.nu 


GRAS ASSOCIATES, LLC Page 6 of 147 

mailto:11J1di@rcrc.ura.nu


GRAS Notice - Purified 2'-Fucosyllactose (2'-FL) 

Glycosyn, LLC 9/29/17 


Appendix 1.2 University of Groningen 

I/ univ~rsityof 
gronmgen 

.,,, 4 . ..... ,...... 

P ul'it)· de-termination of 2'-FL sample-<> by I D 1H .'.\""AIR spectroscopr 

Sander van Leeuwen. PhD 

!\·ficrobfal. Pbys1ology 


L niverssty of Grown.gen 


NiJenborgh 7 
974 7 AG Groningen 
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2·-FL~o) LDFT (%) 3-Fl. (%) 

FL-20140609 95.6 ( . -0.52) 11 3.2 
FL-20140610 94.l (+l- 0.47) L6 4.3 
FL-20140611 9~.~ (+l- 0.59) 11 4.6 
FL-20140612- - - _95.2 (+I- 0.41) L6 - - 3.2 - - -
! FL-A 98.4 (+I- 0.5.t) 0.9 0.7 
UlrB 98.:! ( . - 0.34) LO 0.9 
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Methods 

Samples of3-<i mg wae exchanged twi{'e \\Ii.th 500 µL99. 9 atom% D
1
0 with intermediate·lyopbilisation. 

One-dimensional 1H:N?...m. spectra were recoTded at a probe temperature of298K on a Vamn hro-.·a 600 
spectromets (NMR.Department, Uni\'el"Sity ofGroningen). Samples were finally dissolved in 650 µLD.O. 
1B are e.xpressed inppm inreferea~ to internal acetone (S1H 2.225). lD 600-1!Hz 'H ~1R spectra wen 
recmded in triplicate with SOOO Hz spectral width at 1& complex data points, using a 'WETlD pulSt" to sup­
press the HOD~ Spectra were processed using MestReNo\'a S.3 (Mestrelabs Resean:h SL, Santiago de 
Compostella. Spain). using \\.llitt!ker SmootbeJ baseline c.orrection. 

IW;ult~ 

A.ll samples shomd abigbly similar lD 1H NMR spectrum (Fi,gure 1). The intensity of the momenc pe.ak 
specific fo1 2· -FL at o5.31 was compared with the intensity ofaoomeric peaks representing LDFT and J-fl. 
at o5 .45 and 5.40 ppm were used to detennine the purity of the samples. The levels of lDFf and 3-Fl. were 
estimated from the-fur~ area '"ilere oU 6-1.19 ppm c~nds \\ithfuc-(al-+3} in 3-FL an.do 
1.23-1 .26 ronespmds 'ivith Fuc.{aJ-+2)- plus Fuc-(al-+3)- in lDIT. Due to o-.-.map with lbt- str~ signal 
for Fuc-(al- 2)-in :t -FL{o l.20..1.22 ppm) the estimationofl.DFTand 3-Fl.has to be taken as.a1ough 
indication. One representati\~ spei.--trum for each sample is shown (Figure 1). Each ofthree spectra were in­
tegrated twi~ and a,·erage-; of a total of6 integrations per sample are shown (Table 1). 

Table 1. Percent.ages of 2· -FL and I.DFT and 3-FL for each sample, based on ID 'H Nh1R. im~ns. 
FL-A and FL-Bare the samples ofthenewbatch. the four others were tal;en from the previous report. 

Conclusions 

The ~ ·-FL in batches A and Bha\~ COD:JtlMable ptoity as deteunined by ID 'H NMR. inregratioas. This prod­
uct is the~ pure 2· -FLpreparation analysed so fdr. 
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fl.-A 

2 -fl. 

FL-B 

J-n 

l.S 

1.0 S . .S 50 4 5 40 3.5 30 15 2.0 )j 

n. 20140609 

l..:lrT 
Hl. 

ppm 

GRAS Notice - Purified 2'-Fucosyllactose (2'-FL) 
9/29/17Glycosyn, LLC 

Ftgute L 600 MHz ID 1H NMR spt'Ctra representing the four samples. For H. 201 40609 (pre\'lous analysis) 
the anomerlc region ts expanded Into the Lnsel, sl'lo\\1ng lhe peaks used for Integration In determining 1' -FL 
purity. l.S. Is acetone Internal standard (o 2.225 ppm). 
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Appendix 1.3 Spectral Service (Cologne) 

Spectral Service ,.. 
,,•__ 

... 
~ 

... 

STUDY RE

- 2-fucosyllactose pow der ­

- Quantification and Characterisation, Water Content ­

I r.e!:.1:indCamJJi11.:i lt•nova1io'1 Conlt" 
Bro,lattd 70 

NI -6 /0BWH Wa901N19en 

Nul11rn ands 

To~! I rir.1111 ~·: 	 SIJ(.,'Clt, I Service AG 

Em -Horfrn<lrm StraBe 33 

ll 50996 Kciln 

Germany 

D<il!! 30 Jarauar y ?017 

Emrl·t"'offmann-Sl!.'l(l,o 33 0 -50996 l<Oln (Germany) 	 paqc 1 of 11 
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Spectral Serv1co AG Study Roport FFD63190 
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FFDSpectral Service AG Study Report o3190 
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Spectral Service AG Study Report FF063190 

OBJECTIVES 

The purposo ol <in:irys ls I!. to d£1or-r1J1u illo11t1ty and CO'llent of the lcSl ilf!m :m:J water usmg 

spcCIJO"COOICm et'"ods 

TEST ITEM 

la:i 1 Tof.I 1~em da1;.i 

,_____ Sarno!u 11;.irnc: ..,..L_ot_r_ro'-----+--S_,p_ecua• Service oode Arrival 
-----~ 

I' 'ucosyllac:c!;u ow<J:ir PMRSO 1 FFDG3190-1 1901.2017 

J MATER.ALS 

J 1 Referenco ;:me C:llrhr:rnon t·ems 

'lt> ~ub~ll!n::e r.;irro ---- IQ4 )1tul 01 

i----re_ll_am 11-i!----------_clh-i-·~-,,-, , ..,,,""~<•••< "'"" 1 4
_ _.,_ __ ca_ _c.....:_a_·11111 _ ,Slcml'(:n1(OJ11_1,l S. 'or r,\!R _ lbl_ _ 

9 N•:»l1~ 1~ eCla amo INSA_ _ _ ____ Sr,rn<l Al~11:h , Buct s (Cl<J 

3 7 Ch~m1cals and M, te rr:ilci 

Che,m:.als a nd ri' <rtc11:'!l!l used 11 thc study 

<~O<!rno 

12,400 I 

/'/3C0 

S:1 ___ ________ J,·~11 __r_ __ __ l_O__ ~l1~:nre>'! naw _ _ __IJ_uto ... idr:r r.u 

lle.rleiLmc•me. Dc!!oo rt C:Jt;.:·a:on 99 O!~ Luu;;o tcp Sal rorir:l.er O' 02 14-l --i 
!11 1(i*fh1•su.~oxlll£-01. (0l/.SO 1~ ) . Euri:;o l:1p, Sr.Jrnrircl.en 0) Oll10H I 

l D.:l~rco cl ch.:1.11~1; v 1ffj.B~ . 

NI.tr~ spe:;lrome:or A\'a·loc Ill fiOU (Bruker. K<n l:..rutic. 0). magnetic flu• dcrr:;ily 14 1 1~la 

BBO c·yo pro!lr. (fi mm CPBBO OB ). 31;lomated sample ch<111!l<:I l~n.t.-: r B-ACS '120 

Comouter lrilo l Xcon I 5 H Core 3 7 G!lz u 111J • f.IS Wrndow3 7. Brvkor loµSp1n 3 2 

SliJr"11<ir<l <•riernuon procccurc S/1A Gt.4R028.-0!i 

Micro l>:tl:mce Meltlei-1olcdc X"f i'€ (Grerfcn.sco. CH) 

A.alance printc MolllO' Tolf do LC-Pt.5 (G1c1ll~¥lM, CHI 

Slitnda·d OPf'ral1on p roccJuru $ AA-GMR0'17-02 

Ert11l-l loffmrmn-S lr aB~ 33 D-50990 Koln {GP.rm~n)'·) p~ge 4 or 11 
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tar.I itorn [Tl ) intorr~I Sl:'lllfJ:ir

cc-..ilur wi:i<Jh t ]!;lfnoi) mol MW-1 MW1s 
inici al 'liC gh! (rllQ) IWn rwi:. 

d {IS) 

nontenl [%-by weiQhtl Cn C a:: 
r,~nl (mMnl] MOl r1 MOL1:.-
intc 

num 

(lfi:ll 

bcr o1 utomo·) 

111 -· 
NAr r 

Ir; 

Nl\is 
- ­ 1 

' ) 31lm relers » llMI< a:111' ri,1· "·!• r.1"'lU't!'J :e.q • ri ·~. " F 11-~) 

-

11 
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Spectral Sorvlco AG Stud y f1(Jport FF063190 

METllODS 

<'I .I . I NMR SIJ()ClrO$<'.opy 

A ' H -NMH :>1)1.,-ct11m1 was recorded to cttarncterlf.P. the 1e::t llem App.rox. 10 mo ur lhO lQ&1 i!ern have 

been d issolved in 1 1111 D;O 
T 1u HClunll)• u!,ed NMR pararctur~ c.1ppc;:ir on l tle !\pectrum plo1 

roi qur.1111hcal on accorcing ·o :;ltunlarcl operm1an prooedurc SAA-M[ roo1 O:l npp1opna1e amounts 

of toe tost l~cm ano o · 1r 1t:rnal s~andmd twvo tiocn Px."!cll~· W€igh ed (s Tablu 'C-Olcu~1 on of 

oonten:' Ct\.'!p:er G - Nr.~R Spi;c;lro~copy), d.:;solved '" I ml 0 ;() <md rnGaS\.rP.cl lntegrate1l S'gn - ' !; 

of tilt: 1C$1 I Ill a'lcl of 1he 1nte'ni.ll slur'<.lord n.<:~111"1.': Acid amt<!c. (NSA) lwvc hr:P.n u!lerl for 

C."llcula11on 

The ra:io of in lClll< s J}f-1 a t•>nl corre sJ>:md; to !111.: 1nol<>.r r<iti0 of thll cof'll pared ~1..bst;.11 1c;(,~ I Of' 

c;alcut:itlon r.oftware f.i ,~osufl Ex1.,ul 0 0 'o'l.1$ used. 

IW ~ (nirJ) 'C.~ (%] 
MOL!'(n Moll:: 

MW., (glmn!J • 1ll0 

h • NA.5 • MOL~ (mMoI 
MOL, lmFloll 

MWn (glrr.ol) 'MOb1 (r11 l1 olJ • 100 
Cn {%-by wc l(JlrlJ 

nN r, {mg] 

Tab. 11 0-0Cli.lm l inn n' v· mb as 

For dele rminal.011 of U;u wnt~1 r.aritenl 0.7 ml of IJMSO lloweJP. f1 l!ed 1n a NMR l .Jbc <1110 mc::i!:1JrP.d. 

The w<1lc1 !i•!J•);11 (7P.ro vauel was 11urm.;ill5cd 11s1rg 1he solvenl signa :; . /\µ:11ux 10 mg o! lho tesl 

rtem was adtktl to !hi} ~olver.1 and measun:..-d i.1g<.1in I tl>U t,;Olfer:te rl wate< signal wu:> comp:m:;d w1h 

lt·<J :;1!Jn3 r, ol lhe leE>I item . 

Emil-Hoffm<:11111-StrriBe 33 D·!:099G Kohl (Gcrmriny} pn{lc 5 of 11 
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tesl rtem (11) H,O 
molecular wei t-1 IMol M\11/ r MvV HlO 

M0<-% [%) MO ,.,;oo 

conlenl (%.-by we1ghl) c .. 
Yllf!.!)rll INT11 INTaow 
fJJ lfl lt or ;.tlc>nis · ) I A1 NA11w 

cor• funt vrJl..:1 !% w/wj c-~o 
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Spcctrnl Service AG Study Rt9f)()rt FFD63190 

I he r.ll o of 1nlP.9f'Als per 31om cc·respo, ds to U·c molar ratio of the com1.>aruc ,,1111stnr'lt<'!l f or 
c;ilcu ah:m :;ufl..-•arn M icru:,u(l f: MCUI 14 .0 '113 m.11d 

Calculiltion: 

llNl """' ., f NA ,.,..,,) ' c., 

(INT 11 INA 11) 

MOL i.11• ' MW ,_,,. 
Cu;o(%]= 

MIN •o 

Tab 5 

Fmll-l foffrnann Stra f~o 33 D 50U96 Koln (Germany) p~go 6 of 11 
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Spectral Service AG Study Report FFD63190 

HESU! TS ANO DISCUSSION 

Sionril cni;mlcRI ~.ht..ts and mut1plicity a•e m accordance with the gi•1en structure of 2'Fl Fnx.tosc s 

not dctccic<f; l10w:.wur t.ornc :;molter omw nt!l of corboh)'ctr,1te ;:ire l/lf11hle and m:ily dii;tu1h the 

inttt!)r::ihOn F.lightly In summary. the total amo1.mt of 2'Fl an d wate r content correspord~ to 100 % 

w thin tho limiw cf tho method 

Sigr>uls no: c<lu:.ict.J by the teH ! iM l C>.0 pprn (s nnlel o' T .1S), 2.~0 ppm (mull ;;>let of OMSO·di 1n 

mASO-d;) a r.rl 3.33 ppm (sing at of willer) 

Tab 6 Culcula!Jo11 of co· tcnl 
- -l12lccel ·\l.,..slon 1G.tl Venlon 02 01 valld fwm: c,•15Qo1s 

I N!~ral limal wr.inhl[mal ntcorrJ ln~~-:1 wn>!lhl !me] mMd ml\~l r-nr.•r.nt Jm1:1!1 C untt:nl ( 'I•) 
Tn,;L n 71 IS lS IS I Tl fl fl 
NSA 69.7 - _ io '.!Q 100 0 10 [·7 -­ .0 006(; 0.0~1 !Hl172 ] _~ 
NSA m 10 ?fl 100.0 rn.20 0 o:!J4 0.0 202 9.8821 96.2 

M:ilt.'Cular wdght Tl •186.44 ~~~ 95.3 
Ni.rnbor o f ;;::;.ms Tl-1 ___}. N.rmhrs QI nlcmr. Tl 2 ~ S td ·dev. 

·-'---­ -
Nurntn;.'l' u l :!!::-·ne. 15-1 - ~ 

1 N um!Jer o! alcm s IS-2 1 ':,.1-< SO 
.. ~fl Wl'"ll ~~:ular ••<Elgt-.t IS- I 1;n 1:< \,'b~~ulwwnmtit JS.:;> 17:> 1 {llllfrtU> T' . 

Cnnlnn1 C%1 ~'l 1 IH.9 Con1"~ 1%1 IS·2 99.!i !«1e1.1ct: lb ~Fl!l J:llM.~.I 
Gr.: m'f(_l... t Jt••l ,,.,-fJh1l, ,.. ~ ,.., (u•• ,., ~•h" ~ t . .fJ.'.\t:i1!1 r.-110 "1) 

Trlh I Cal01Jla:100 of wa:.er conte-il 

lt.."T 1110 (purn ' .o lvl!fll I - 154~ INT 11 n .i
li\ T H10 (sott\ln: - Tl I 215.1 t..J\ n t

INT HjO (ill ar.a !
-- lrJT 11 •' ~'~ -1 2M 

-
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1 
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Spoc:1ml Service AG Study Repo1t 	 FFDo3190 

6 SU&IARY 

1 l tc propo~ed slrncture of l he tflf. I item w;.~ ccnf. med by 1H-NMR·SJ1C<'.lr()!;copy. Tho average 
oontP.fTI wnf. dlltor111u cll lo 05 3 wcigr l-%, the water nmounl lo 4.5 %. 

Ttie restill 1efe1s Cl.O(Clusl\·ul)• lu tu:..t i tem anel-ysed by Srer.lral Sc..,v.cc PG. Becau~e no specif r.ti t100 

wa!; (; vcn to lho Spec:ra• SS'V1ca AG fnr th1:-. nnt.iys•i; order. !Pe assess11ent of the 1)' ;iu:;lt>i llty cf lhi:;. 
re&.Jlt 1s the respon~lb1 l'.l' of lro c:us turncr. 

IJFHSUNNH 

S:uoy rt1mr.to•· Ur acrnd O:ohl. c {lllflt>t 

Co·wor,,e_•. 	 /\ndrc u:, Uu•,.ur S1oto,11cnt tccllmc.;.1 c:ss •sta~t 

K.,ran S 'i117 Ctierrist 

Dr M11am Snb 1<1:ly 1 . State exam 

l\J :vc :;l<iH nrurnbc•s c f tne tt-sl tac ly 

0 (;ONFIRil.IATION OF THE s-lJDY l<f-'P()IH 

P:l!Jf! 1 of l1'1U oiignul report i s pnnted on Spet:•r, St:•vUJ tiusmuss paper; l" e report I ~htlho1 :;1,'d 

l.Jy ur g inal s ignature a ... d con p:my' f• r.tamr Uao 01 p ..:blication 1n part·:i ~ n.01 n11t11011_,ctJ 011 p 11nc1plo 

ano 1~. nr1l nllc,.w •<I to lie t.omict.l~d wrth !he company's na 111u o r a :!Jl llaturo of a staff m eml>!lr 

M ~lf';o w I be proseouted 
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Appendix 2 Specifications and Certificates of Analysis for Raw 
Materials and Production Processing Aids 

Appendix 2.1 Glucose Monohydrate 

Appendix 2.2 a-Lactose Monohydrate 

Appendix 2.3 Phosphoric Acid 

Appendix 2.4 Ammonium Hydroxide 

Appendix 2.5 di-Ammonium Hydrogen Phosphate 

Appendix 2.6 Monopotassium Phosphate 

Appendix 2.7 L-Tryptophan 

Appendix 2.8 Magnesium Sulfate Heptahydrate 

Appendix 2.9 Citric Acid 

Appendix 2.10 Iron (II) Sulfate Heptahydrate 

Appendix 2.11 Manganese Chloride Tetrahydrate 

Appendix 2.12 Cobalt (II) Chloride Hexahydrate 

Appendix 2.13 Cupric Sulfate Pentahydrate 

Appendix 2.14 Boric Acid 

Appendix 2.15 Zinc Sulfate Heptahydrate 

Appendix 2.16 Sodium Hydroxide 

Appendix 2.17 Sodium Molybdate Dihydrate 

Appendix 2.18 Activated Carbon 
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Appendix 2.1 Glucose Monohydrate 

~ 
ROQUETTE 

Italia S .p.A 

S PBCIFtCATtOt~ 

l'.'JJC l/2 

ROQUElTE~ DEXTROSE MONOHYORATE ,_, 

DtPJl:-t'l'IO>I t 

lJl!Xt"S::>::i fl ttJ ;Qtrl:lflA7 [; ~w· J"1 11.nr:. <::ry L.. l 1 hrncl i: -Q ! u.ec= . 

~ntie1n 1 r..>J ro,. 1J= -~r..,1l .. ::f h'.ct.e•r u t L t y t... t.ll ¥.&.1C!~1 •. 


r *':.; n.., 1 T~~l o-t,3 .. .,. 


:ui;::cc:; lUU U , , O un1vAR· 
\ )1 C•"+ •& ,9 !Jf':JJM ...,s r:s:IrI CATl O),J , 

t .. :1,,.fl. 11: f ""'°' o ..,..,....,...,,.,,(.., l"!U 

Y..('(. c:ryan.... l l bu: ~r.:....Cn i . 

w11J :..e -.oo cQouY; <I Cli 

·rr.:~·ra E;..~et . 

LCE.:l CN m,.cn:o !I .: ' ,,..,)( 
Dr:\7flrt"lE IO·G"•~l:T.<11: I <I~ • ' "'·•n. 
1<Frru•1r i:m.r.-:1~" ..,:l " ri 1 . 2 :Jn.'Jt' tftt..U 

pll Ill !lO!.U:'lC:J • • ti 
!lL•J,l'Fl.1t;;J M:ll ll. l \ <f tl.IL 

llESU-'::' I~·TTT lOC Y.Ohl'I r11 -.I-> . 

;:-.wr:ct.&X ~..txu ~KL 

• llL~ llilJC O!C SOO : •::. l C t D-"lt • 

• e<xc cne101 rr;xp r \'.&:·,-u~

TIYJO\.:, C'Ol!tr:' m-c 1000/3 n wa 
Vl!l.C'I~ NW" 1•l/!J t .w)' . 

l!O~!I.l!l ~ 10/;) rJ;,:.. . 

~ . <'.OJ.. l ro ,;: :-.l!~eit i n 10 9 
e.-.tmi.-:on.r.1.r. Jll'C "'-'B~"I~ l " a~ ~

'fYPlCAL v.u.ua~ ' 

ElraltCff ._.1'.ltlE 

t"f• l •·v . .. ,.:t , D"'• t :n ,,. t i.tt u U&\. l ol 1.JH:.it"l.ic : 


O'Jllt.ll'T AOffGml::E I ~v.r. 1-'00V r.11;1vculo..1 :l !I, 20H 
:n.utt~\ ' 'IC!..Ill' 4rj... C!!! ' 11 'rU ~ • 1-a::<>LL.i&;l.:•..i:l..w.' :ia:.'l:ll.- - -------_J 

~!A 1£(!1.J'. f(.>t:vitf" r $1.,tll.<nlln •::....'I W W (! ~-.1::..-.w,; II~ ~:W..!tfNtr. Jl 
r11r,D Cl.:J II• I ,,,, U .C•: 'l ll: )~l f OOJiT l, ·r.r.u: 01 0 .,, :IY) 

' """IA:t ~UJE fH •.Q:i "'s. &\.O:C) (•)fl!" l t;C'.AJI t.Ulll•. Iv. II w II ~XloS fiv ..., ,., ;4ir;rn1~ 
If .U'lll E() lt'lth) M.I. f' CI A.l ,.llUA'IJ!tlA. ' I rJJ::r~ 
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(1} 

ROQUETTE 


Italia S .p .A 

ROQUETI'E• DEXTROSE M ONOHYORATE M 

COOIY~Hl't 1 

!lL•1r •l JvJet 
.., 

t('{J~ 1·1t:Jr(" . 1n ei dry 1 :~•t:-. , •ra:1 in 1to •.&.,.--,,~neid nri ~1n.a l 
,,~1-; 1,

OOUl'C:.!ll t'Y 1 

- C'Cf0£ l' E":t1t~ .. 71 ;: • 1..J~'J 


EU <i~:-~-· I n ;;:nc1/: 11 111c ( OJe : L. 1 0 dJ.j ll'/O/:') 

O.n ..""'n"" l 'rY.lD (..,lt1".: lt.!S.l.:''; Ol~>: 


V.• r n :.ir t> I !o3Cl"lll t' C•;t.ilt.tlOO" - ~; M"R ~ : I t . l J l . 


:a '" '"~.ta p.;.ck• 11:.;i 	 b .ilk ~~ ~'"'""r . 
H k9 j'l'iptrt l:.OC!A • l.Y.lh'Clh)'l"n I re<- i. )., 

ioo:· ;...~ net.: 

l'l>nlrturJ w.>~ O:.b.i.l jly do'l t~ ot ll)e ~:\r'l<"!J"'ol p:u:lu..:L: tt•::1.1! ..<' l Ul"in;i O~t e> 
• l l •• ,. ,,_ j, .. 

1JNJ\/ /\ f·t ::3.p .1 ••. 
f}OC IH.H: M 1I  r: I•. I c i 

I lf.:M1\ .. . .... ... . 


1111 111 ..••.E.77 2P;f4.... 
.-.;::; . tor. 

()U'A.Ll\"t AllSUPA>f}td,Ji'Fii>, Pt.Y.W 	 ~C'J"e'l'be.;':. J''~L lCJ-0 
• f"fl - ~_.,, ;:... NL:.• .a. ~"""u. ... .l??t.!~,~~!.""..!!?!'l 

Sl !lli lllOAtl WIUlN! I W .'ll"'t ..0 19~1 (~'«"> YN1A j. 't\A. Ste?.lllL.{,, 1't 

l 
tt1f'0)<;(>-(<1.o1) 77• • • • 1111 X 1'111<>1 9:UA • I, llUJA,)', "°'Q 477 n :

(;AliW.( fv~A•• "'~ VJU ~ ~ lt.!.CUO CCU'.t f:SCIJ.E ~'"'"' COio IYtW2 . S!C. M , , t .c;121n'S 
l ll;;l. 11-.!,1 Cl Kll"OtlA. L.C.J-',J, /A£.$W~~J~ II 7J Jnl 
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Appendix 2.2 a-Lactose Monohydrate 

1 1. 1 1!14 ~. ur <•lllll 1\ Sp A 
•.t!11Cl1' c;u fl.1f1· /\ J: pi.·1 4(~/.:. ~, 

UHM' l • ' Jhli\ \(c1S(!:l ir) 
IfIll ~· 

t•1 ollrn I : Lnctopur C\9 
Kcllt•M Cry:,\al~ 


f)1u..!u . t t.ud1· : ~0.!3U9 

Ottk • rX> nu.1 n 
C..1•,\o mc 1 r o . Caputf Hiu•.r•r"" l"'!> 

f{ ,11<h 110 . ; 70730•1 

I >o h • or j:"OGUt I.Ion . O? {)11· 701 ~ 


Itel <·~: cJ1111• : (") OIJ-20111 

Dcsc:riptton : H19•1 r1onlit1• ll!ct05f' 

: l 11c-1osc monohvdrutc 99 .C..%,.11mtc1n 0 I 'II,, 
,,-, ' "''"'~ 0 1%. free moisture U.1% 

Sen i:oroal 
t: 
Q) 

I n ten d ed u~I'\ 
u 

· Infa n t formula, d ry bl o:nd lng nppli"-.t ion 

Spedfic:otfon Method o f pnp lysjs 

Sufp\i,1te d astl rr ax. U . 1~% "! O.J 0A1 NrN 6810 (m!!t.l1f1cd) 

f t Cc mni:;:u1c max. 0 J % < 0 J ~ I t'·me:ho1I, :>h 60"C 

I ot~I moistur e, max. S.'2 C/.. ~' 1 ~' ISO 760 (modi f1ed). Kad rr,,, h~r 

!jrnrrhcd p.:i-1.ocles OlcU. Vtf~llt' ... I 1·c - me:l1od <:Quiv~lonl lo AIJl'I !116 / 


ISO S/J!J / IDF 107 

l 0 - 7 0 I C· mc:hod l>S' nQ NU~ 371~ 


:> 7'>1} m•uon max 30% K:· method lbser c11ffr~ction , SympDtcc 

> 150 rr1c rnn 18 - €4 % FC·m<:thod ~ser d ff rachon, Symp.~lcc 

> 75 -nccron b~ - 90 'lb ~C-mcthl'>d Le~cr d flr.xtion, S~·m!Joll lcc 


f:!lcroblnlnqkpl ; 

/\croblc mCM'>1ih1hr cou 'll max SOU du/9 4 I 9 r e-method t>QUl'lalenl to ISO 4833 

r11ti:rub11ctrn1>n' ill! au•.-111 ,,, 10 ' lO 0 absent f-C-mert •od, l!WP 11.lh 37'-C, $?, 


VRBG l.8· 24n 37°C 

L coll dbi.cnl h 10 o ab~lll r e-method, LM)( 25h, Cob JD '"h 

y~~Mf. nw;i. 10du/g < I I r;J FC·mt!lhod "!1U valent le ISO r.<11 1 

l'ould• m lX 1<J cfu I Q <: I I g I C·t"\CIMd e:iu1vatent tc 1!;0 f>O t I 

Prcsum11vc Baci•tus cereus tn¥.X 50 cfU/<; ..: JO /9 FC·1111; tl10<:! <:~•Jiv:. k'nl l o ISO 7932 

s:aphylococcu~ auri:u:. Jbscnt tr !> x I 9 &hser1l I (·mcthou, li&<: 42h '.l7°C". PCR 

Suloh1tf' rcduc nrJ clostrtcll;, 11&1nu "'"' · 10 FC·rn ..11.. 2 7 du/r;; .. I I fJ .,1, nn1 (1'99~)
!.pON.,,~. 18!> 200 Wu1·11< 

Sat·non.?lla ilbscnl Ir· 60 >< 2~ 9 ab~el•l FC·mclhod eculvalcnt lo ISO 6579 

Cronobactcr spp. ~hsc,..: in JD K 10 11 abse."lt FC-m ..lhoo cquivo"cnt to ISO/rs 279M 


1 fl.,J,1t:( 111 •t , r.l Tf 11.,H , . l .t'" • •Jf oJMI •,jou • A!\fll Manag~•~:~:.~.:~ ,·, 1~·: ~!
1.:'.:• • ,, t•' I • • • ,.... , ..... -t ......I H' ...... I 1t• I(_ r"-'fl 11 (w,ftu l( ·~ 

I 1) In l! :.01. l~;~• ft'• .\. .... , l u l ' ·••tur"~ hj0 •·W I h~, 'M-r-no• J.,1 J ~I 'ft l '-f 
11 .4 4l1,.'IJ•tt l1tt:~\ .. 

,, . i· 1111 0 :ll :J '• t i • / ,;I' f,', t (fl,, ~ ,, .~ .. D.•11' lit •• 
' • • • \' l' l1"J 1·, HSI •1a.r....•·I .i.· •/J.l-11\ ( 0 •1 

. ...c.:.1. 1'4 •'•'"°'• 

""~' ' ,.,, " ' .... r. •" ' " • ''"" ..1...1." " ' ,.,f, ,· h ••·•• ·• • • It 
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0 

SQ!hilnlfidll 4 
.s!ltli l£ AAlclntOOft 
The l'W.tttt> letli!S 

PO Sos 155~ 
).9JO !lJj AmttSfilett 

n. llk'ther1-ld5 

t •!' (0}33 1U l 333 
'•31 f0).J3 7~33 334 

-#.fl al~pN.C.oil 
.._ .dOlno.111 

TO WHOM IT MAY CONCERN 

We , f rieslandCampina Domo, here\."lith cfedatre that our 

lactoptJre product range js suitable for human consumptio • 


0 behalf of FrieslandCampina Domo, 

Hendri de Geest 

QA Sales Officer 

Amersfoort.. 19 lanuary 2017 


Tl't-e ~!l'O.'l given In ttU$ d~ ts bMM .o.'J tr.irwr:cnr lf>")!J~t: .snd 
f!¥Pe.rtenrz., howclle!" wJrholll 11r1y obl}9~rJ.M :11111 wtt!'lour ar.y ~., at' ff~ l"y a;., 
ot.Y P:ti'f.. f1'li!' .lnf~n m:iy ~ U5t:d .st rt1ur dt~~n llt1'd l1J;;k_ rt docs not tceeve 
yau in:;..,,. c:tl7')'ti'l9 out )l'OIX OWll ~Oft!: 11nd ~ Yot.• mutt CIKTfPl't ~ 1:111 
~b"e bws, ruler. Mid ~1"lll:111'1i Ol7t!J obSe.tve .: tNm ~ m;11tt. 
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St.lllulf;~ ' 
3.918 lE AmenfOOll 
Thi Nuto'lalle 

fl.O &tu l.SS~ 
3900 flJ< AA'ltt~l 
Thi l'lltthtl\totb 

! • l: (0)33 h.33 3'33 
f • 31 (0)331:33 334 

.,.,,,.., J rtes!Mdulmplnil.Ct:W 
,...,.,.dofrl(j .nl 

TO WHOM IT HAY CONCERN 

We, f rieslandCampina Domti, hen!'with deda11e that our lactopure 
j,5 manufactured, packaged a nd labelled: according to the relevant 
EU regulations for food a nd food ingredients, and/or FAO/ WHO 
Codex Alimentarius, w e n refevant . for IL.ac:topurre the Codex 
AJimentarius tenth edition applies 

On be.half .of FrieslandCampina Domo, 

Hendri de Geest 
QA Sales Officer 
Amersfoo~ 01February2017 

T1'fc Inf'Dml>.>tton gtw:n tn ~ da:aa'Tieffit tr. ~ o., aur C!W7'llt:l' lti'1mliltcd(Jc Olld 
cxpt:lfeMr, htJt!tt!Vt:r ""~ lS'1f ollll.ljlar:brl 4!1d -~r 41:',f ~~ er lt~lfry on 
tJAN p3ft. The Jllh1rm$JG'fl n:uy be ~.«!ll'W" ~l*b') 41'/d Mk.. I:~ not tekr/iC 
r11u htJm afJ')"(n9 aut ~IN 41Wll ~ '2r.d tc:r& niu mu:;: mmp'y wiVI Ml 
llPP}Jatble bw!;, ndes llitYI f'l:l1lll'atbr$ :ind~J"WC lll~rd p:rry .rt~.'lt:i. 
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Appendix 2.3 Phosphoric Acid 

(jf(_··t '-' · 
Certificate of Anfllysis 

---- --------··--- --· · tl10CIC C..JRu.• UJ

ortho·PHOSPHORIC ACID 35 % 
iPl-fOSFllOR'C ACIDI 
C00. 020~C 

Gl!AOl RF ·TEST DAIL 
FCC OCT • 2019 

TEST RFSUI TS SPECS 

rJUJll~ l"..J\ I KIN I' lk..- Po11U''(J f'ACl(l"G
AP':t.;o\ll"-"C( VlmJ'f'-'S L 1m;>o~u"""'~ IOOC K9 

A.S~/\Y 
 !~ 1 ~ )QO ..U.Ci % 

.\ ll..'".l M (, 
 < J JJllfr 3 
CAOlll~I • J pprr 

Pf""""'' 
f 11 10 R or Pfl01m:J( 

• 1r. PP"' II) lJJlfftfft"" MANUrACTU~MG 
ll.AO . ~ r.rri pprr.ma:. DATl 

OCT · :>:116 

Rt.MAR I<$ 

• FCG I Fooo Chemlul> CadH 10~t Edit on 
• 1htJ (l~IJf'l ~nl h:t!'O t een ft0¢..0:td ch:ctrvnn.tr. y itU it, v4 itJ w l>\:>ut ~ "-O'l!fht•I"' 

·°"""'""' lruo one COl!Od 
· l!(!>ltet'C'J OC 

APPAOVlD by 
tiauuno t\apQU1ino 

Oua1Ky ~al\6Df"f 
C•e-.Jn Co.'lSUtl WfWttltJonal S.p.A 

"'""'"-. tot IM11n .. c.:~a• Ull!l li>:> tot1.201m 
Ad"'°" <O? S klUN OI t.•llaw Nmli"4U UNI ISO t.4!01 :.1:04 
A.tk1.ct,,c.w ta1un.1GN.?1tt1 ttJJ••.,_.10. s-i.,....,e ~tk111 t.tlK:l>Dt J 
~~~,t' ~ ln1-11ni1 l4•tl · 4'C~•l l•xti 'l.e~ !lO) 
~ sr..xt.J"" ' dZW• \-..,,y, .. ..,... t•a.~~" a».:ia c.__..-.., 11' ('~JC"fr"' 1tw; 
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Appendix 2.4 Ammonium Hydroxide 

Cbli\1 uJ-1? u~ A"-cJ-7-v I 

Certificato di Analisi 

I\°'"" 0 ., : \.A1' .__ :.,;) t""it-;.:>..__ 
Pndotto SOLUZION E AMMONIACALE 

Jlur:i An:disi 06.05.2016 

T11rg:1 mezzo AH J8509 

Analisfn RArlNI 

l'aramctro annlizzato Volore l:nitil di Misura 

·- I tl"ti"') 
TITOLO II\ A~l~10NIACA \l~e.r ~"'\-"'"'''" 30,68 

IDENTJFIC/\ZIONE \ c.,( v IJL··"'•~ ... POSIT IVA 

Rf::S lut:O NON VOLATILE •1"""'''\"i,\e. '(11'.,f .... 6 PPM 

METALLI PESANTI \--!Q-ovy (Y\:.hh <.5 PJ•M 

SOSTANZE OSSIDABILI Q~.'J1\.i,ie .5~~~ 1....,...-' C0\1Pl.IES 

APPMUiN7.A f>.f ( tr!..:. .rc.."Ut. COMPLIES 

YARA ITALIA S.p.A. 

ra inl 1di 1 

Yara Italia Sp.A. 

Sr.t:o Lc;>-iln, lrtct Asrrin_...m:JWJ o 01"¥\lt~rn C:t"nlrrArr.\3~ R~glWO lmJHi~O ll.tsrv ~ c F.. 019N30U92' 
Yb n. Cru• pl. 57 - 20 AllO 
Tokllono: (17 7"..>4 li71 >l•x: r;; 754 16226 

P to/A· 1'64121)(11&1 -CC I.AA n 131)3!',57 
C•P ~ EJPJ ·30000.ooc.oo ov 

1:5.9 M, ..
17 Tc!<­
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Appendix 2.5 di-Ammonium Hydrogen Phosphate 

oCI 
Certlflc:ne of Analysts 

w1ocoom..02 

di-AMMONIUM HYDROGEN PHOSPHATE 
COO. OMISOC 

REMARKS : 

• F<:G I Food C~Codu 111-<th Cdltl«a 

GRADE EXP.DA'IW. 
f~ U..5~ 

TEST RESULTS SPECS 

tOENrtACATION Posidw PACKING 
APPEARANCE 
APPEARANCE. r1 SOWTION 
ASSAY 

°""
Vo

9a0 
'
'llyte cryrtal'

wld Cdcul1eS!l 
· 02.0 ~ 

~ (td ,,, 76 - &2 
ARstNIC (As} 3 ppm mH 
FWClf.llDE lil 0 ppm m4ll MANUFACTURING 
1..EAO (Pb) ' ppm """' QA111 

APPROVED by 
.._llmoN~ 


Ovellty~ 


ca..t C-llUlr .._doollll $.p.A. 
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Appendix 2.6 Monopotassium Phosphate 

(~' . \ }" 

:·~~~·-·I: 
.------------ .... ·- .... ---·~ -·· 

f'OlASSIUM l'llOSPHATf MONOBASIC 
COO. 1U 710 C 

B~TCH N• ORA.Of" FXP, l.l"TL 
H~121H ""'o\ll\\A NOV - 2n21 

TL5 T HtS\llTS SPECS 

llll N TliK.:AilON ~.n>1v Pu.i·~ 

l>l'l'~-::E 'liti h. 1tf Q'.1rnt1I _.t b "!. r.t)'t-~tCa<r.ji l"" ...... 

f-~· o• wbA"'l!O ")~htb 

SOl lAUI rrv ·Con>lll.o• fteoctysc!olr~111 ·· ~""'· p.-!1:ai~· 
1 nW..l.i!AtJ r.~~Dfr'!ii.. 

Af~I •\l•UV·, ::t:. o' !:()LL. Tl(»;: 
 <"'..n-ro)t'!s. Ck.;r- 11mt <<lm.1fW11> 

AS".il\ Y(dr1od w ::.oslolr -.c) 
 1003 'I. ~H 10:J r, 

!'>l(v.> b... , :lll'C 
 • 3 • .2. ii.~ 
t <•$!- '-" 


 NAllUFACTUR1NC 
O:-.'Yt~1 
 .. i. Ii ~ 1 ~ 
 04Tf 

RFDll ('JN .; SUllSlAtl(:F $ 
l"V3?'-''"Cl::St t.&> f fAS.I u:-'ol 
 llOV - 201~ 

l"~Ullmt F $ UB::; IN•CF S .- ;>,~)~ tfm "dm 
tC:n , ;ooo 

C:f.M~>e 
CllLCR:OH 

rJo,.., ~f.lr "l<l 
s1-. 112t-rA;r~ .. JOO ppm 31)(1 """'~ 

l(ATt.,~lC 
AASENIC (A•! 
 .. ~ llJlfl" ' f-m" Q<Jx LI All l}'t) 
 • S PJtrll flprnm;u 
>i!:" VY M HAl.5 (!>i•J 
 < 10 v.•m 
l~lfF•) 

$V.?i.JVI" ,1 ,p.. 
prm ma" 

-: tO l 'l"TI I· J ~ J:fllt1 tue s; 
•) .t:0 1•1 ~rn;.,. 

L1~111 ol FLtlc;fl 0[ < 10 WT' 10 f.V"lf;;..U: 

RE t.IA IO\$ : 

• PHIUtMA I Pb. f~r .-ntr US.: · NF 0..rft"nt [cttlot\ 

n •, drxumcnl 11..i:s. hwtw f11~d "~:2•af)(~M=' ~- vA1rt ..;)u .J: a s1~'l''·'w.. 
• Cotl i!l:t lllff! end OOUC\.."1 

l'-"UDj t•y OC 

AOPROVa> Ir~ 

M.IU""1CI t'..:politllnc 

OuDlll)· N1-nnoor 

C1~411 CC)Ji(l&J.1' .Yitom.UkltAotJ s p .A 

41 9,;ot• c- ·t.11...-ui1C)~~· V't!UO $10)• :tted 
~.4_.. ll•t.,$ • GY.1inmM•1J1.nt motto t ..:tt ,..., , 
N .w ..h ,C-1 6it4trni..._YP,...~ 1~tt="~ S•Ut:~C...._.,,c- U"l'C1 1JU 
lft"b''~ - la...\a. t.._(; . :it!U! · L.,r1 \o1' ~" ••llU1 
64.->t ,_m_,~ ' •tnl-~·~ • • "Nl h , (.t..(~ fK0l . Ca1M•1 p On.•1r•~1 
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li: H(l!J. 
-3:r. (I" ·--:!:•.. lJ ' . · :11. u"s1...·d f1t· 111 1:. 1 io11i"J.. " :u . :i •(ri}.' 

- -· - ·· - - --- ··- --··- - - ------------·---·· 
i11 

Lt'tid< I ~ ~ ) 

'Fil!'J.. .ifi· 
IJ, l fr~ 

_·:·~':_~·-~l:~'.~---L ... 
l 
l 

I
l ___ .._ -

It.'; 1'~· '1·1~',f{>t;)1f:;?;: :1- FC:t:t-: lli l-}.J\l)i'.. 
l

0 

otwi ''"' i t..:1 : t 111~~a-'4.. 1,·,M uc:c-onfit11, ln Ctl\1 Su•udt•l'tl o f' 

ffU:I. 

lUT~IU\1- l'CCO· /\U 

(b) (6)

Ti::.. m ~rr. 'i-i:r ~\. ~. ~ JlJl 1$ :r,- 11!;1.. ~"' •"";]
' . :.1 WUXJ J IN GllAJ AM INO ACJD CO.,J ;rl) 

~ I~ l'N GAN<;x11. WUXI ('I I .NJ\ n :1.:!6·SllJ .i::ru,:>:: 121s:r1f>1?t:5 FAX !\() · ~ I ll ~:87<o(JLll ~ 

lt( .~~' ~~J' §!':z Jfo.. *'" .IJJ. 
CElfflFIC/\TF OF ANt\LYS!S 

,·, , .~, 11 1t11!JuT ~1.Mf': 1•· r···.:.::.\ n~ t - n. ~·1· 111• w< '. I.t- F1JUJ ' l{\ll>•.'\ ·1 rn.'i uA·r 1.: L~ 11,-0~1 - 11 

:IP Jll.\·} ili.TCll \!) : l !t\O:JO:\ Jll. ~.'ill lVJHE:•mn IMTl '.: .~Ol l i O'I ;:; 
iJl 11'·{..",jf• :-.Tl1!-0MW: 1:ccH 1-i ~'{Ir JUJ E:\•' . l<I' Uhl!: ; LOI "( HY : .I 
!)! ltl. l,•1!.\IVI ! Tl. :75t;<;s Cf,S tiU. :'t' :l-:.!2- :\ 
l1Mi- ~:f1· :; rn1u1:;: COilli lTlU'\: Clllil. A/\0 1111\' Pl.I.Cl: M'A~' F11m1 ll!Hff'I ~il :'\l. JI : If ( ~= '.!U' J 

l'./'):J J!11".J {,j.Y,tJ~ ii.: 
r, ~ 1 s Lutl I ': .I 
tJ..\k iI tlllft t l l \ 

l>:·~r· · 1111 f rto1 l 
~.~ i)J c t.I f'r J Lno~·unlrrnt r:i\. li llt '..1 1 1.• r1•n·11t't' 

, ,., 1fu tt~ 
1o1.... 1· 1kolio11 i Ln h Jlt'<' 11 l"' 1 

I~~ 1,1 
!.~I I I \ 

lt!t~I )' 

·---------1-- - -··- - ---------I
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Appendix 2.7 L-Tryptophan 

l 
( ' 

­
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Appendix 2.8 Magnesium Sulfate Heptahydrate 

- ----....-- --,.
Certificate of Analysis 

.. ... ..- ..._ ..__ _ Ml(}a<J/Hov.02...__.._ _..._...... __ 
MAGNESIUM SULFATE hcptahydrate 
COD. 18A~ C 

aATC:·H N• GAADE Lltl' .Ot.TE 
119191'1f, f'lll11WA NOV· 2U21 

T ES 1 flfSU-l S llPF.tS 

ll t! 11 llflt_,1. ~ tO>l voanv.. rNl..,.Ve l'At.:kl'CZ 

2a kp 
4'~f'LAHMCC Vlf1,1e Cf a•tr.l!lo.~ whlr.. <r£1nlll'n: Compir> 

pntt.di.ir Of t. l.t tl l. Ctlbt.i~~ 6")-Jl .:t1• 

rtt:dy $0it1Jbk i 1 WOlt'f, "rl')' :.O~ 
$l')j U\.111 ... v (",,,,.,p.,, 10 Lta'1MJ IAA'"'· r fllh:oir-1 rt!:.o~a;bk. lf"I 

l't'\.:Sncf f!k:".<t.: 
AQPl·A1~~CI al SOLU llO'l CahpittH C:t""' IYKf Co::urms.s. 
A!:f.AY (D :. ~\)SC. MftM 9,,, Of"' !i9~ ~~ 3 . 100-. 
LOSS M l(W Tl(tN ~HI 7 ~f.(l . 5< I) .... l>'A'GUFACTVRING 
lO<S:. " O'<Yll

'i\ 
U~ 

"
"'=" !to ~ 

-.i &>ti .,,,,!i ·~·~· U.0.ll 

fi ,2 fiC) . n] NOV 2(1, 


11.C (lfTV 0< ALCALllf 1 Y fbol!O·..,...•l~I to jlnn tt!::I 
C-i.~10($ (Cl) c. 140 swrn 14Ct Jipm rr.M 
J'\Ot• (I 1•j ( 2ll p11n1 ?ti i •:f'l11tn\X 
K'~hVY M l I lo t !: (''bi • 

.
l(J 

' 
l•J•m If) J,ltt"l1 111:-IW 

ARSlNIC l"-'-) Pfllfl ~ pYn tnR.t. 
SC. rtmJW (1'>4:) < 30 ppm '.JC P:r'TI nlilA 

RC MARK& : 

• l't'ARMA ( f'h Cu1 and USP · NF CUlrol\~ [.dltk>r. 

. lht:i rtocu,.mo·11 iun:; been proOur.tN1 Nl+ta~oni:Ktr ~rA: ~ v-.>.:i ~lhtll.~ a ~ua1urc­

C.C..I~"'-' UUt •"1 tcr~CI 
·l\.•-1b~•CC 

APPROVCO l:y 

Mac•lmo Napol•t•rno 

Ou;tlttv lllz:n• 9•• 
C""4u! Consult Ao rA,.r.af1~•' S.o.A 

Ar)oftt., · ~ •;:»-., C!l•Ct• lltit a:;o l(Cll ltcfl 
Al.!bt<l• &'9t l.>.....Tn til "·~· "mtUrt)f '-NJBO w:11 S"OM 
Al1f~" '.,. •>'~•eur.,, ~w.....,,.. M-ttii 1n,.,,,.<",...,,..1ca v1c1 :10•) 
l.v>t ios;lh • '1 t~::a.•. 'ilf MUfi Lc.U VU1 1J;; (l(:l 
~IMH•..:. • 10h1Ht..~ \ht~.':e U t;.; fUl){• C.d...: d C•..•af";'t' 
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Appendix 2.9 Citric Acid 

Product Speelfication Jungbunzlauer 
Citric Acid Monohydrate 
Food & Pharna~LJticel GroOG (CMfortns to Pn. Eur./ USP I FCC I EC) 

Pn;ou:t. •lafl'IO Citric acid mononydrate CsHiiOr·HzO 
CC No. 2oi .()59.1 
CAS No. 59,9.29.1 
E-No. F 330 
CharacteriSll:-s Gob urtes$ cr;stal5 or a whit&, crystaftlne po-Neer: cffloresces lr1 ory alr. 

\re')' soluble In water, !rcely soluble in ettlpnol (96%), sparingfy $-Oluble 
In ether 

00Jur 
 typical, pro.ct cally odourless 
l::Je111tfical!o:n 
 ool\!orms 
Ap;>eeran::c of :101Y: on 
 c«lar a11d culourt~ss 

Cler1l)' ~ solu:lon (USP) 
 or:ir,J()"m!: 

Colou- o' &olulion (USP) 
 C0'1 1()<7:1S 

f'lcadJ '/ cerb::nisable wbstan::~ (Ph. Eur. J EC i JP) 
 CO'lfiXm S 

~acllty CArt."Of'liHble &ubstarr..es (USP f FCC) 
 r.:onfCIT!ls 

O>:olic celd / oxala1e 
 < 100 mgikg 

s~~te < 1oomo1ko 
1-'..CDlfY rnctt.11$ < 5 mg•Jr.g 
Anier..i-:: < 1 mg/kg 

Lc:id < 0.6 mg,lkg 
Mercury < o.~n~kiJ 

Calcium <30~~ 
Iron <. 3 "O'kiJ 
Chlcnes < 5fn0'1!.1! 
Rei'idue en IGnitlOn (UsP t FCC) < i>.05 '~ 
Sitphated a.6h " ().05 ~· 
Water 7.5 . s.e ~~ 
~say 99.7 . 100.3 ~~ 

ROMANA CHIMICI S.p.A. 

PRooorro\'i\~~-~~-· 
COOICE .bSt...•~)
APPROllAZlONE R.D

We hennol1t; ~m IN! tti• FIV~ m~ !he r~ et me lalnt edllicri d tti. f:~l'Un f'tlltrma:o;>11ebo 
ll'tl f;Y',), 1t.c Urll:OO S-:mc:; Ft3 "'11oopct& 41JSPJ. !h(J i'cod Chc.'lllC0!.1 Ccoor :FCCJ •ndol CMPmlSlle!C'I O~tl\YJ 
l!llO.'l'll4.'tC All ~nl>lylic:&l mlCl:>Q; ;:r, tn ~a.i:nc;e w.lll lttt la:it3t rwcwotmertb oil 11-e Ph. Cit. , the USP, tte f.Ot;°' eq\Jva!ei1i rretncdf.. ':'851 me~~m are avatabe on •eQ.iesr. 

~11 
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Appendix 2.10 Iron (II) Sulfate Heptahydrate 

Certificate of Analysis 
MtQCIJ07R11v.Ot 

FERROUS SULFATE HEPTAHYDRATE 
C00. 13120 C 

Bfl.TCll Nr GRAAF R[TEi;T OAH 
t:l29S•1 4 rH...HMA DEC · 2016 

TESl RESVl.TS S"LCS 

ntt-. TIFICATIQ'j PDS!lvo Posmve PACK G 
Lghl 9r""'1. ayi;t~l'1C po.<lltlr 15 Ko 

Ill>~lll<Mlt;E CGMi:IH!< 01 t~u>hiJ"".-' Cl)"Sla l• . 
c lftorn•r.r.nl ltt ar 

,.,.,.. •ohblc tr •'l'!flr. w,ry 

SOWDILtrY t>'Jl.Jfjc;., boil ~ w&IC'r. r.o'T\l"~~ 
ll"'""'h 1111solut1r·111 ~re"IOI 

96'li. 
AS$AY 1as f.,so,,M,0> !l'J.l> ~ 99.!i . 104 1) % 
AM~ENIC <3 pprn 3 pp-n rrrID. 
LEAD < 10 ppm ~() pp-n ll'llA MANUFACTURI NG 
M!:.RCU=<Y c 3 ppm ~ ppm ll'lA~ 01\lf 

DEC .2ou 

REM A RK S : 

• l'HA.RMA I USP · Nf CUfrenl i:d«10r1 

· Thi> d:tcu"""'11 hes bt.'<'n pronueed ekc.rcr1ic:1Uy Mid 0$ "al'd wt>00<11 ~ "'JflelU•• 
• ~~il>d lruo ;;ard (orJCCI. 

. ~..... o by ac 

APPROVED t..y 
!lo11nlmo Hap&Mtano 

Quallly Mlln•r 
CH>•11 Conwh ltrtcrMtJoml S.pA. 

Atlienlhl •en 9k1'tnf Qual.IJ UNI180 SIOOt"lOG8 
1.1•11d• <•n Gtt:.ffta di Gun.-.- Amb~nft' U~I t50 1U'2t ·1001 
$.:0. ~;a'1 "" lntc.ln:. 1.tiB • )i\&S:. ~ l~ Yo<~.,, JlOl 
!Ao. iac..1in..,. .. i:ufltm"1"' "'• p.._""b. 64.~ e.tt::\:o 1;.,,._"l"' •, ~1 c~., ... 1u..l 
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Appendix 2.11 Manganese Chloride Tetrahydrate 

SIGMA-ALDRICH 
I°" ...,_ ..,_ ... ~ 110 N IOJ, l:&l 

...... • ..........lid\_e,oan 


·0- tl&l: lat:lwo•.-­0..... utlotL: _............__ 


Product Specif !cation 

~~t.s: MSOM l.1nC> • 4H;·OCAS Nurt>a 1 34~.:l-4.Q 

U DL MrcDOO 49 792 
fon11.t~ Ct;!Mn · 4~120 
ronuhl ~D6gt11 197 91 ;Jmol 

TEST 

Sil D ::le~ ,. 

~u......1. ~ OOO!l 'Ii. 

eu..i. ~ 000~ 'IL 

....,, - it:• ncf ,,.,. "" ~ 02 ,. 

olL al- l• Lf'••I 
ltun if'ote ~ ~ JUn 
Zh: R.a 

LL- °" Ory1~ 

_, .....,, ~ !>son 
......, 9110 Hll!) ~ 

~ch .,., • IMI Ill the hJH el ,,.._ .,._., - Ot ~ , • .,. Old.• 11\ii pftdJd C"'_...,lll-rntlil 1u - nbmaic:r arfa<led ., 

ll'a saitl.,,..,.. ~ u.fl_.. ~fi- 111- "*I' c. .....~ • Ellp•M:lil'd' an - p.... C>l1led Tll:hlll::oill !ler"'1:9..Ctl8' "<it f '.tw .qi•
~~ in.• ~ •Z"""ly d> - :'11""""1 1!>1' Iii pirt9aMI -* S.. -- llllde el ~ <Ill i-uno ':>1 _,,....., 1. ­-... I' • 
• od aAdll'.a• d ..... 

1 cf 1 
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Appendix 2.12 Cobalt (II) Chloride Hexahydrate 

Specification 

1.02539.0100 Cobalt(ll) chloride hexahydrate for analysis EMSURE® ACS,Reag. Ph Eur 

Specification 

Assay (oomple•ometric) 99.0 - 102.0 % 

Insoluble mailer s 0.010 % 

Nilnlte (NO>) s0.01 % 

Sulphate (SO. ) • 0.005 % 

Ca (Calcium) s 0.005 % 

Cu (Copper) •0.0005 % 

Fe (Iron) S0.001 % 

K (Potassium) s 0.005 % 

Mg (Magnesium) s 0.002 % 

Mn (Manganese) s 0.001 % 

Na (Sodium) s 0.01 'A. 

NI (Nickel) s 0.005 % 

Pb (Lead) s 0.0005 % 

Zn (Zinc) s 0.002 % 

Dr. Andreas Lang 
Respon,,;ble labonltO<)' manager quality control 

This document has been produced electronically and iS valid wi1hou1 a signature. 

Merck KGaA, Frankfurter Stra6e 250, 64293 Darmstadt (Gennany): +49 6151 72.{l Page 1of1 
EMO Miiiipore Corporation - a aub91dlary of fffrck KGaA, Dannatadt, O.rmany 
290 Concord Road, Billerica, MA 01821, USA, Phone: (978) 715-4321 
SAI SA Y•ral0n414427 IOOOOOOOOOOOOJI Date: 12.10.201& 
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Appendix 2.13 Cupric Sulfate Pentahydrate 

~ _l 
Certificate of Analysis 

M10C007Rw.Q2 

CUPRIC SULFATE pentahydrate 
COO. 21330C 

GRADE EXJ'.OATI! 

FCG Afts S ye.ra 

T ES T RESULTS SPECS 

IDENTIFICATION Politi .... PACKING 

APPEARANCE B.\le~ 

ASSAY 980 . 102.0 % 
IRON (Fe) 100 ppm m.u: 
LEAD CPbJ 4' ppm max 
SUBSTANCES N:JT PREiCIPlrATro ,.mu0.3 
by HYOROOCN SUl.FtOC MANUFACTUAING 

OA'IE 

A EMA A K S : 

• FCG I Food Ch-.lcel Coda 
• Th.$ doc:un..m ha!l '-> podl.old e!'ec!J::ri::aJy lll'd le w ild 'IMev..t a ~gNl!l.Jte 
• c.nffied true llJld COiiK'I 

• lu s:ied by OC 

APPROVED by 

w...imo H4ipoltt.no 

Oulllty M...aoer 
aNn C<NuPull lnt«nMloMf SJt.A. 

- --O.-.UNllSOllC01..2'.IQI- .--dla.c....-ue1so1_,,__- - -GllP's-.__1<111 -•c-.otieoEAOIX>lt 
--MT"'"'- 14"9 ;!!18SS . !Jd\-l)._OiSedor.<-••- .U f'-IWi!ll - -~~Ctnn.lllo.IllOO!D
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Appendix 2.14 Boric Acid 

Certificate of Analysis 
l\11QC007Rov.Q2-··- --------­

BORIC ACIO 
COD. C~S8D C 

llATCHNr CRAil~ l!XP.OATt: 

1010U/16 PllARAIA JAfl. 2021 

TF!li Nf.SUL lS SPCCS 

H>LNllHC/ 111()''1 .,O>, Ylt.• Po"'hw:.: PACKING 
Vl tul fo . n ;e"1:n:t.~ w·1 1tl"! 10~0 g

APP-...i1RN4:X Comp'iQ~ 
uy;l~lmc J?ONOl>r 

SOLVllt.IW in ALCCli OL ll9~t~1 t l> {l>Y.& ..,.., 

COMP... J:-[Nf.S-S e• £0LU I KJl~ l>a~t~ ~&I "1 pa~< les~ 

ASS/\" 101>0 '\{, 9D.f. · 100.S 'I:. 
I~~ ,.,1 l>l<Yl" G , soor. :ic:rn !.COO PP"' m..1~ t~ANUl'ACTIJIU~G 

H£A\'Y METllLS (Pb) < 20 ppm /'(} (>f.)"n m.,lC DATI: 
JAN-2016 

RUllANKS : 

• PftARMA' USP · tff C111<M\ Edil.iO<I 

- 1'1~ O<>;;vm.-ml hru1 h"~" pnxt.,.­""d elC<iTir.tit;.ly ""d r. v;i~d ,.;tt>ou:? c srgn ..turr 
• Cortficd !rUll ir>d ccrr~ci 

- 1 ~'<1 (,yOC 

APPROVf,P tlV 

t.mslmo h-..pollt:mo 

QiaNt' Ma'13Ur1 
Cl'1lt11 Conurll lnt~rrworloll.ofS.p A 

Asi.11d1 con !llW•ln• Uu~IA \.INt taO tU'1 ,iOU 
Al-'"'d' can 9 1.,•m• lilt C•••ua• Amb'"•t• UN\ d!O :20!-4 
"1'-«d • c~ 8 1M•m• Ctn",., 1,,....."u dd lidl l'"• 

'"°''
C:••,..tl1..-o lffCI 2'012 

!4tm titaE.t. .rt · "tcac ..u , I M.f · ::lC~~ · l.uci V....:di: !LOI 
~~ J.• ~H.1 .. at:lt.i~rtn v.:a l'nh.U, W ! tJ baJ)il . t.u•ld u dt C'*t ~ <'u: 
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Appendix 2.15 Zinc Sulfate Heptahydrate 

Cerffflcate of Analysis 
IUOC007Atw.02 

ZINC SULFATE HEPTAHYDRATE 
COO. ZSTIO C 

BATCH.­ GRADE EXP.DATE 
Typfal R:G Abr ll,.sa 

TEST RESULTS SPECS 

IDEtffiFICATIGI PodW PACIONG 
OiA.RACTERlsn:::s Whm Qyr.:ta'~ 
APPEAA~CE cl SQ.UT~ Olac 11rd Cclcfllrle!llS 

ASSAY 990· 08 7 "lo 

ACIOfT fD p.usl:ost 

AU<AUES and ALKALl'IE EARTliS 5000 ppmm:ut llAHUFACT\JAING 
CA.OMllJllf (Cd) 2 ,pprn n­ DATE 

lEAD (Pb) 
MelOJRY (H; ) 

• 
.u 

wrn m;u 

5 pPllTI ITl3ll 

SELENIUM ($&) 30 ppmmu.c 

R E llA RK S : 

• FCGI Food C1iemlc:l9I Coda t Olti Edl6on 

- Thhl doa.meort hll.ll boeli ptOdu::llld eledlonc:ally and is va£d wi1t'oul a sgnll1ff 

- Celffl&d true erdQ)tflfld 

- ls.'Slled by ex; 

APPROVED bJ 
111...tmo NllpOIUno 

0-"Y lleiwgw 
CINn C:O-ult lntwnlttJotul S,p.A.. 

Al!!-. con &ltl-~UNI lliO to:>1 :ao09 
~-11--dl---•Ulll l60 1«111_ 
......__QllP - --41.i-c-lcDERCl201) 

---- 1<10T--. •<IB ·~·Ud \lloochi> CLO) 
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Appendix 2.16 Sodium Hydroxide 

Certificate ofAnalysis 
M 10CD011l•• 02--------------~--------- ---. -- - -- --· ·-·--·-·- . --.-~ -----­

SODIUM HYOROXJDE 25% 
Cud 22a t 

llATCH Nr GAAll[ RC·l£S'f DATE 
11eD511Ci FCGJ l>S_, OC1 • ' 019 

J [S 1 RFSUl l S S Pt;CS 

ll>LN 111-1::.i.TlOll ··~, ..t:' l'ACKINC
Af'l'l-IJt'\llCI.. Compllo• "°"''"" L;.,,p.d Gol3i1~'-'" I lor.11d 1 20( Sig

A!;:;;\ V (tloOl<I 
 '~ B ':;. ?~ ~ - 7~ ~ Y.
CAIWO'l.\T[S (No,c o,1 < ;' 0 •;. 7.0 'X-. na~i 

~'.<:RClJtl'' (It!)) 
 < (l ' f)fltrJ 0. ' c•pitttn.;).l 

UAlWfACTURINC 

OATL 

OCT - 201' 

R EMARKS: 

• f'CG DSJ.1 I food Chrmlca · C<>t!~• 71h Ldlllon 

l N~ coo~"'CMI h M btAn l••ui:lueed ell>r.lrU •l:llflr lff'tf tr. •~lo;j ·~~"' a uqn;alum 
· C~t1 '<od lrue M:l tl)frrd 

· it.u<>d t>{ OC 

APPROVf:O by 

Mfl.,. mo ~Dl~ano 


Oua!Jly U..~1 


c~..,, Con sult 111:.,,,,.,ffoMI S.p .A 


Alir.._. ~ .a11"•0Chtr....t.:. \,;YC I1$0 &t<lt.:JtOI 
Ar: ~O.. t.D!. l ..ttnn f1 <'•ti,,.....,.,,....,. Utct liO Utl01:l0l4 
IV _...~ CO" 8bl•nuCit"> H 1' 11\;JcdMf'll a #I S.,MO'"t Cfttllf.':• Cf ~: 1 Z-ttt 
E.wl kg;u ' " 1<.:4ow W.b · ;flt\• • \ rd v..iu t(IJ .i. 0 1 
~O"Od1~·.-. ••td,,n~<h1 .'1i1Po1.;l.1 f"''rlC &.."U'K' - C.o bkd1t:klt1.u(1.1 
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Appendix 2.17 Sodium Molybdate Dihydrate 

Certificate of Analys;s 
M IOCOOTlk~.UI 

SODIUM MOLYBOA11:: d l h~•dr.lk 

coo ''" " f" 

tlA'Ctt I" GRADE; kl I LS f [),\Tl:; 

1fl1{1~' 1t> Pll.t.AtJ'.A JM . ,on 

T f ~ l RLSUUS $PFC$ 

IDCI•~1rie1.·o" l"<t >i ll•r. ··~!J li\~ PACKlllG 

" "1'Cf.11.N;C.t C:1~1t tt''· 'Ith.Ir Lf .ilO.C::'.i v.•._ , .......tlt1f •ovor: 
s.::llJ.~rrv Co""!>W11~ f 't't )./ ! c:l llt "'HI ,ii-;1 :~,. 

;\l>t-Lf1H/./~ CE: :,u.•Jl lOU CN~~·~ Ci:-kt :l'rd 6 ) . !1u• l111.:J ,.
ASSAY ~I t~ l) :oti ~· <,:. 
C tflUH!l.>..S 101 ' ;.I) l lJl'Tl !-l: f('V'l r'!'I MAA\J I ACl UR . G 
f1 l!~Pfl foll-~ lf"'CJ, ] ,,,,,..,< 200 100 rfM r~u 01o·r 
J.lll~OU I.I'.' ( Ult.I " 1t~ r"., 10 n)r"•rrr• JMJ • 201& 
rlFA\''t' l.l l 1 A' <. \lbi ~1:.)'"1 1\.•• ' l! Pf.r>"""" 

l 0f;f~ o~ OH'l'' l'IG •4.~ '!. ., 0 lf. fj ~ 


R L MA RKS : 

. PHA~~IA J l'h E:ur C""' nt Colt1or 

- 11!.. det~.. 'Y«t ~th fHM•h $ •'04'~ if(l'!-OlftrtmJl) ;1nd t: YA i d _,,.a! Q Si.~lh.i• 

•~' ''°"'tut: ;raj COflll 1 

- lo ,,,...j • • , •I>:: 

Af' l"HOl/i:ll t>y 
•\i...~no tw~r<>lll""'> 

Qu~ll•• ~1n1w~r 

Cln11 c.,..,,cofl lt1IN/ l4l ll'oiar$.p.A. 

A.,,.,..,,. ,... ._..,,.,_ u.1.ti-.a u... 1..-..0 t:e ' rou 
tlJl• n.f• t ar 5- >h fT..t tS c;..,;..._._. 1..-dHt:.-• U'' tS() t4001 Jlt)J 
:-;, ,.,., h #l • ._., r~·· '· 14\J •..;J,> l t..9 t 'uut")fl';J' 
tltt~ (•t•~,1 ...., . 111111li ..~ .,. ..__.. ~ MV. · lmll · <•M&, tf Ck,. •• f • ' I 

­
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Appendix 2.18 Activated Carbon 

CABOT Cabot Norit Nederland B.V. 
Astronaut 34 NORIT ACTIVATED CARBON 
3824 MJ Amrrsfuort 
P.OBaa 105 
3800 AC Amrrsfoort. THE NETiiERLANDS 

+31 33 464 8911 

NORIT ACTIYATID C.\RBO~CERTmCATE Of .-\J~:USSIS 

s..:.a~­

c-J>.O~ 

~Jllm­

Ciaa 
a..m:.Gndo 

Qm=rSllR-I 
c... ­
\°-.cltlll 

Let~ 

02 IJ9-I04!U~ I I 

4S-Ol7217SS 
~ttn a.peiink<l.:tmi;> .S 
SORITPS 2 BOL.'"tlt.O 7Hl All 

ArlD : BlESlA..~C..uFINA 
uao.ooEG 
P&-0 FEJUtYMAS'TER.S ROZE 
BT-SZ-69 
3923896 

Sllii¢flilllt 12 Ftb2016 

PB\'SlCALMl>CBnaCAL PROPmmS 

,_r__ u.. ... i,-... r ­ ·~\.t. 
s,...r ­.... 

Mai!:'JR (a; pdld) D:iiliS ~'~ ,_'snfl.OS 2 10 

Asbc­ u:as.r•,. · ~;nf3.02 10 

~__ llllltbtr(:EUP~ NSTM l l9 JOO 390 

pH NSI'M3.09 60 ._. 6.5 7.2 

02139400091921Dec15 0213~18 ll No\· IS 0013939:>4-1764~ IS 

Thi dlai~ in;ol1!1::11df!mi ~Gilm :;ilm amd:!zi:l: dit emdp:mrimu:d,aJpa:bgm,dilli.•~lci:t;Nanl~TsM4lm> cmM) U't ~ 11>1 
Pltlll3t ~-.ct a;;u!.!,wDbt dl!imdby olhlr; inO!IE lllmaiti £li"M Cdc!~ r&tli:,flllmi!lrllif ofll'.!cC111Ct1of ti>ll')l!!t. 

OJ!f~ 


nil las M mpladda'1l3tk On' Dim!tlfall!Sdlt "'DlR of~dll:'I- . 
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CABOT 
NORIT ACTIVATED CARBON 

25 May 2011 

NORIT® PN 2 


WHY CABOT 

cal>OI Noll! Activated Calbon is a 
premier activated calbon manufacturer 
respecled tor experienced people, 
diverse ptcx:tucts and strong custOlllE!f 
relat1onsl11ps.. cabol's h;stety of 
tnnOVatJon, IJIOduct pertCI111<1nce, 
tectinical expertise and customer focus 
enSU1e that you rece1~ the1.i;;hl 
ptoducts and SO!utlOllS !or your specd1c 
pu1lfocalJOn neecs. 

Powdered Activated Carbon 

NDfil PN 2 is suitable IOI decolourisation 31ld punficati on ol food products at which 
the use of a carbon with a neutial reaction 1s requited. Nori! PN 2 1s an established 
grade fDf liquid sugar treatment. II is widely used in the soil drink industry Wheie the 
highest standards regarding final colour, brightnl!"...s and the seru;ory (organolepllc) 

character of sugar syrups must be met. 

No11t PN 2 is a neutrahzed steam activated c aabon with a high a<lsorptive capacity. 

dedicated for removal of small colour bodies and undesired taste and odour 

compounds. 


Norit PN 2 meets the requirements of the lat est version of the U.S. Food Chemicals 

Codex. It rs produced under the scope of a Quality Management System which 
complies with the requirements al COX HACCP. The corresponding Ceniflcate or 
Registration is available upon request. 

SPECIFICATIONS 

Molasses number (£!JR) max. 31lD 

pH min. 6.0 

pH max. 72 

M01sture (as packed) max. ID 

GENERAL CHARACTERISTICS 

Iodine oumbef 
 850 

Molasses numbef (EUl'IJ 
 350 

Methylene blue ""5orpUon 
 15 g/1009 

Total su:lace aiea (B.E.T.) 
 950 nvlg 

Appaent density (tamped) 
 470 ' Olm> 
Pa1 11c1e sue D~ 
 3 1111'1 

Parbcle size D., 
 20 µrn 

Parbcte stze D,. 
 140 µI'll 

Ash content 12 mass·ll 
Moisture (as packed) 3 mass " 
f tlttation Ume 25 mn 

CABOT 
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Appendix 3 Analytical Methodology for Purified 2'-Fucosyllactose (2'­
FL) Analysis 

Appendix 3.1 Determination of 2'-FL by lsocratic HPAEC-PAD 

Appendix 3.2 Validation Report for Determination of 2'-FL by lsocratic HPAEC­
PAD 

Appendix 3.3 Bradford Protein Determination in 2'-FL 

Appendix 3.4 Validation Report for Bradford Protein Determination in 2'-FL 
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Appendix 3.1 Determination of 2'-FL by lsocratic HPAEC·PAD 

FneslondComptna i 

A\ fl4 l Dctc1111 Al kHt • f J t•t-yt 
~ ....el l .. 

Lltll>•C "'llh t!f'A.I ( I Al! 

:-J L-da Ht AVU4ll l 1..u~ti.. 

A...,;,h

...
..., H• tti Kt -ut...tH.:t y ea 

~ • ,...._t..,,.IW •• 

~·~.. l (e.aluttcll r...... "1! J•\'tl4 l) 

-"1t•J ~~:•_,,.., 

A.~•tr·•J ~, 

Table of Contents : 

1. Safety 2 
1 . 1 H azarcls/R1!>ks ............. ......................... ... ..... ... ..... .. .... 2 


1 2 ?o!!r !>onul !klfety ........ ............ ....... ...... . . ... ......... ............. 2 


1.3 Wa ste ............... ........... ....................................... .. 2 


2.Scope/background 2 

3. Objectiye 2 

4. Version information 2 

5. Materials 3 

6. Eguipn1ent 3 

7. Reagents 4 

8. procedure 4 
8.1 Sample preparat10 11 ............ ............... ............ ... ........... 4 


8.3 Cahbrat1on/Standartls . . ................................ .. . ..... . ...... " 


8.'l Operating ~roce<lure ....................... ........ ............... ....... 5 


8 .5 Data analysis .................. .. ............ ..... ........ .. ......... ........ 6 


8.6 Trouble s1toot1n9 ....................................... ...... . .... .. ..... f> 


9. Relatjog documents and literature 6 

l"' nbf'Jl.4.tuµ a ... ....,11- .A, Lam • 

S 1-fl •nd :J, b~llt' !.'#"'1 tl\.'t-•.. •11 W• 
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1. Safety 
H -'L( CC J lll'l'lt:I t 1:. I!• lier - >'I! 0 1 C de:ht11te . ...l!.C vr ll'11_ t.!jJl!J 'ler l - ._ lh. A'eJ fvr 
tre 11ctt tct"" :; :in!l ,.,, : ne.. e 11e1r- -- ::11 to i.:.t: th: cQJ ;m 'ltl'lt dt:-'c e t..slr;i a!\v 
C\.1.lpm I~ fJITlh~ t:c '(OJr;.elf ..•ltf- t lC :.tl:lr.tt.:id IS•t o:ic.·11~ '1\1 l=''D~CI. e 11-i :I 
:::·1c d ~~ ~ .el:.,~ re k r a ,., ""......0"- co•1cernlr Q t•1c .nett. 

1.1 Hazards/Risks 

U!:c of Nr te!'t• .!l ed Sodium H)'dtoJClde. 


1.2 Personal safety 
\J!!e of .'lbcuat IS'lC .Atfe ,- ~ !!l:.ses re n e.,de!~,..,. for the a·tt 

...•:..:. fillO.,,e!l ti'( ort:p11•1t ~ :si:-l1.<e11t:. :if .:~dru~ I vdrox dc.1 f .Jtf' c•:>rt~ltbl J 

. • ~d·~. 

1.3 Waste 
Vl;s :. c n oe dt~pcr ..ec •1 :;~'e :..al " " ' c:rnU.tr :. -ttce t..:d n b A.! ·' t- e \ .astc 
-tt rn ct r --· r J tl' "= "" c:~1' 1.rat o r !lo' '!:>ud Jr"I t<l'f Jroll !!..:, o().)C to !I !i!N!CI I 
d tfl 'l thl..t! t o th~ CQ .J ::.•M el' l fl 11.; - n~ rt:.lc h. t 1e Cl'~ .J tl""tr l 

2.Scope/background 
Tnl_ rriclhid I:. .u:<!t! to 1tlt..5~.Jtc 11c L'·I J(.C!.Y L..tct.;_.i co·1~..:1·t .11 J. ·tr.~~~~ I 

J..Jct•.:>!le t .;lete<;l ~1adt..tl :: ene - C!.j:~tl llv fo• .J$.!f!l ""'t-o \\.!I t t t ;> kno.., the .2'­
t 1.;co:-;I ~ -·''c tOl"lkrit -ic•tC ecr::1.; r t tc. Tri _ mt!tl-o .1 t a!. o rel~tlyc errc'" of -'"'° . 

3. Objective 
.:.·- u:'J!!V• l is.:tc:.e e r-lJ1 -11 M (J 9e :.ao:d'l~rlcL ( H Ol a·1d I!. t"Ol'll' fc-r :.:. 


v cblct t cl'ect. J'- J<:O!.~·l l.!!!t:h:;.e ~ ..o 1i,1rcd-e..1t th~ c:1 ·1 be .:!:1·Jt:"J tc dl'fcrer l 

foo :t aµp l -::.stlc'l ~. 


l'e~-de:. .!!rd tJ<'Oh.. "J,,., Id .~uro th~ uc~cctcP .sru '1l!•'C t:i t -e rvnc•·et! be'c rc 

er is yt 19 ,., ~ l>LC. 

4. Version inforn1ation 
I tt~~ \iU- <JI • 

,.., • b ~(..QIU~ .,, ..... , • .At LCJtl . 

8 t:h.,1nJ ... fl , t7UE! l\lf"'J .._,_.,..an ru;• 
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s.. Materials 
:U.ti.f~ ~~ttd: -(!.~~ '!~~~~tc~ t,~tO:tl~ «.Mi;~~ ~\I liM 
~;i'ttr ~~~~~~lr lP.'1;.e t:M~~-q ~ ''lf'""mnnt~. 

• .5~;. !Od~ J,v.y.dtei~'.tc. {t:.ii.tbi!in•tt fttt) ~n;:,· 

- 2'wF;.~J..~· llfff.;~l'l~l~ $lM~--~ 

"~= 
~ Mk..~. ;'ai."t>; c,2 ~. m~· Y.Jt~;lii:: u {P.a«; <tit ~it 
- .Y-l}llL(' \ia~~ ;I m!L~ $Vfll. ~r.s~t.a~.~.t ~. le$ ~sf!'(!· 
~ cat.~. f'A.1 c~:tmi : ('f"':t% mm} {1).lnra~ f!{il. J'Sil9 l ) 
., ~tt~t ~d*-~ ~;t (<i<ll~;!) ~~ {blotse:le' pl'1. ~~,t;} 

,.IMM~~.fl!I~~·~ 


~MH.:nti~~ 
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7. Reagents 

t:.lucn~ A ( Jt)O mM N;)Oh c.~rbonottc free) 

\\'et 11 ""t: 1.0 11 ·1111-1.:i (OcQ!l .. tt e 1 lh- kne11 u~e!I ft:r DX-600) lllto o::. L 

er~mcvcr ;dJ l .i.U i; -L• . ".:iOI. ~t • e !.h,1.trrecri 11 rnlliiJ"ll.. cs! r iw Jl'\!l 

!!•)re t'lc a .i :l G.1 :.•.l·f ·1 tt>a: bc •• oc tr l 1c ::.11 '1r. 1~ tir9ar..:~ ' a1 :i pu~ urc.k 
r1e l11_r- . 

t.lucn'5 U 
~ot .!'Jplti;J!J ~-

(Juen• C 
''ot a i;;ipllc!I b . 

llutms b (Water) 
• Ill e !·:·h1cl" t !lottle"' .n M h-..; (Je11:1~ lt c M 1-Q ,...,~"' L~•d for (l):·t:-e ... ' :11 d 
p ,11ce tr ~'le St .,.er. O .i.ert.:e .:sr :l p1..t .1 net• tiel11.""l. 

8. Procedure 
8.1 Sample preparation 

[.;. s...:i "f'e s~·,,plc~ .., ....ate 11r :I 01ILi t~ lf'>e- :iample:. ,.. t'I M 11-Q le corce"!l. ,!!tlor 
:-10 upm d ti e 11•nou'1. cf .r-l i..tc:yl U.:::t:i:.e VI t 11 :. t:i be .s~alyzee. 

8.3 Calibration/Standards 
f ep.ue a cellbn1 bG 1 cu r...e of ;?"-rJc•.1:.v wctc~ w1~1111 c~ncctlrehon c4 l ..2~ 
• 2.~ - .J !!"Id l C pf:ln. 
''Jel1Jh ~ccuri:itc lOO-:;!O mq .?'· f J:o!ly -:ictc!ie Ir lo a q r"'dul!ted fla:s~: r:-f l.IX> 

m!. 0. !.A•··~ an:! ftll ll !J lJll ltJ "' \' th 1111-t:; . 

l' li..tti th~ r1111I t l!ll~Urt y;ttl .!I tl u.ct Irle l'JIJ,.., gr1uk1ate:d t .!l!'.k t_, Oct tlw: 

follr.>•'Jl 1.; ~:>t ci:.11tT.!lt. on!. M 11-Q: 


... 
t .25 S.ti!• 10.•lfl 

h •1h Jue111p " • "'"" .... l.et1 r.. • 

E t.:.'1\a1•d ,.o. e 7fJ t: \f.tH tit•'• •u u• " 
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8 .4 Oper ating proced tue 

ltf> l C c on d i t to n '3:: 

Ar J , Uca co lu"'t" . la rbo>'I!~ J.i;.: . .- .:.1.. • 4 rr -n .1nlC'n·e · cl' c•1Qe CHo:icx; 

P1c- ,_;i11,,., ·1 . Ce rb:i ·111: 1-'.'\1: .:>U tl mm ( •11c-11 c• l 

uo r: co J 'Tif1 orc ~!;Lr~ : 4 e-..iu f> ::.1 

::.errpc tr y l•11p . ; : c ~ 


(..O J <'Tll' l~ I ~ . -=~ L, 
le IN · ! J ri M.tn 1•c 

Ir )e cllo •1 ~ <;i ~-e . -C ,.-L fv. ha~:> u i eci or ovp) 
Jet~:-. '.l · . FAr,..., . n 11 r A J·clet'!.·t"Je. :icte Collei:tt:: 'l I~ le • :!~.: 

Gr~i-ent condit 1o ni>: 
l '1d l lT'r) EJCl'I~ A l<tt.) I E o~rio e ( .W. ) I l .Jcrl!: c ( ·-..1 I t.•.11: 11~ o ( 'it) 

j 7'.J I I I -r r 
• .J 

l !i ] ',, I I I 1j 

;..· ·,·-~--.

~ j ~ 
I '--~~-~ 
-~=-~tac:9D•rn••n• a: 

l 'r J: : !I t l'r c-m.1 t :>9r rn: I ~·pie~ ret .. r t'Qr'l lln--e .!. '· .i::>li'f :..3t:t O!.I! c:ip1t:1 l<m1t l< 'I' 
!l .4 m'1 

Fr alls d l.41 11 µ • • ,._~• ....t1 C.«t u • Pi!pC 5 c• 6
b to: t"'1 JHJ J.0, b ~Ot: W.., ih'•~•n g,• 
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~ ~eeslandCompma 


Comoound Nclative f!etention Time tlUi.1' 
r L C.0!.:! 0 . .5J 

.:,., 1 ~ctc-~ + t:,Ju~':c U.!>2 
• r.itk•-= f.l .t•!. 
J ·l ucosy: l.bcto.....: (J .1~4 

1l ·fucr.;J .,, ~t c...: u.71 
.!!l () · ~:l(~C.!".:11! (J ·"' } 

Lll t <u!.e. IJ. !:' ~ 

l'·fut\.S'I L?ttcJ.: U 1C 

8.5 Data analysis 
C.;i .J ~te t 1.:! ct11 cc 1t .et1or. .,f 2 -ri..ci: ...yl Lect J~ 1 ll c: 1.il J b •. :.e'J ? ' U.i! 
ul Dt t10"1 c Jr . L.. L~ L-~ tf t rie .!!fU! c-f tt-e c.vt:-.•"iy J ate!. re w1thlo t i t: -nit::: 
o' • re _., "'ret1cr t Jr·. t. Lorreel 'or ti< e dluUu•1 cl tt- e ::e 11ple to <:1bl11 "1 th~ 

~:i 1t ·1• t ·~ 1 ::if t'1c c..,• uo"vJrate ~il>'l l ). 

8.6 Trouble sho1>ting 
~w -r11111 J .tl: " co11t.ic. su J:'? i!t 

9. Relating docun1ents and literature 

flclatcd !:;OP 's: 
L ·AVc-42 M£-AVl U14 M!.-.'.\.'04~ ~I'!! Ul ·A\,.,49 

Rol;ited M!.05: 
!()qi-, NaOH. 

Refotcd AS'I numben 
'lhl! meth od ti! 1 l ot: L si:d D 1 the f:J ?\\• 1~ eq1. lpm!!l'L 
A!;,l UJll9'l : 0.K'..tuU 
ASl 044.!>l! : ICSJOOC 
Ast ll44!iJ : ir.s ..ooc 

f: •l.b a!l.t;J tnp • .v¥ct.....11'• L~tJ • 
8: ;..~, ·~1111.! ... 0. b7Ult i.•JH •"I'~ 11 tl• 
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Appendix 3.2 Validation Report for Determination of 2'-FL by lsocratic HPAEC-PAD 

Dal&: 'IW'akm: 1 

Veghel 

H. Dahlman• 
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modRI u 	 Accway lbued on refeJanoe umple with 100% .purity. 
Tha mfa:i~ rampe - !; llSIXl ar. ~ HY.m !Pt:RI :.~41.Etq/l-l!Slil!JSll sltl.-.:iard. 

~no tnn l!ltf~"llfll)[l 1\tth Gltxbnl T~ 
tsypatlwsllr: l 1m ~;it~ fl iru:tbe o:iuul lo "D". 

f!ll.d• B.uqlta lJ ptilCl!d rsilll)' 

fUllGollTI'>'! 
.5' 12~6 F'MRS!)M IU11e1:i111'1~ 'l!ll0,7 

.5'1;!41116 fM'IS!l1,;2 l2 •11icarl'I~ tlJQ~ 

.5'1:2<2!118 PlW.RSD1'3 l2 ·111£ia1r'~ t D0,8 

5"12~6 Plll.ASll1'4 12.fUllclrl'l !l&dl)M 11 00,8 
.5>1~6 PlW.R~1•S llMU-)t~ 1:00,5 

.So1.:!4n16 ~=8 12 1~~· t 00,1 

.5>1.2>2ll16 f'IW.RB:n•1 l2<1'1.U11o~~ Dll,8 

.5>12.-21)16 ~41 2·~)4~ t ll0.4 

.5>12'2111$ Pl!1!RS!):tdl 12·flafil~ 9!),7 

.5>12'2M6 PlW.RS3MO 2·~~ 00;9 

N2'2ltl8 PlW.RS3M1 l2411cce~~ D0,7 
7, 1.2>2M6 AW.RSlt.M2 12-~~· t llQ,1 

15>1:2;;2l):l6 Fl'l.FIS3:M8 2'~~ t D0,5 
15>12-<21H(I AYRS!lM 4 2 • . t 00,1 

1 ~12'2!11(1 FNRSl>"M!S 2•1u!iaJaH 1.:!1*' oo,-g 

,., 
ffjlfQIJI!)~ 

100·/ll 

100/11 
100.0 
1D0Jll 
·100.0 

100,0 

'100/11 

100•/ll 

1D(l·.0 
'100•/ll 

100/ll 
10CM> 
11)(1/ll 
100/11 
100'/l) 

ll9llUllCil 

NC mll#lllllOt 

0 ,7 

0 ,'il 

<I.~ 

0 ,8 
0,5 

0,1 
-4.2 
0.4 
.0;3 
.0,1 

'°~ 
0,1 

0,5 
Q,1 

'4,$ 

._._~ 

·
flYll. 

·~·-- ilft. ·~ 15 
0,,~ 

......,,~,. b,'41 

1..u..;~1~ '*'•ti!lt)lt• 0, 1~ 

I • .ll'i' ""-JI ...,, 0..4!5 

:!Hil 
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Appendix 3.3 Bradford Protein Determination in 2'-FL 

tlradf..,d l'ret n Ott• __,• ...,., •n 2 
..itlr:.l I llc 

~ 
tu~osrl 1..id<>

SOP C.000 M~ . ,...,,.,d1L 
~• 

tojJ'.ltf>! loluhh.otlV..I ..,.,t., JMbu""°" 
:•,_..,it. 

FneslandComptno 
VC"lll>'I 

i Dated _..o...a 
J.f1':t o • .:t! bw 

Tab le of Contents: 

1. Safety 2 
1 .1 Haurds/ Rl9ks ............... ................¥••··························· 2 


1.2 Personal s•fety ...................................................... .... ... 2 


1 . 3 waste .................................................... ..... .................. 2 


2.Scope/background 2 

3. Objectjye 2 

4. Version information 2 

5 . Materials 2 

6. Eguipment 3 

7. Procedure 3 
7 .1 Solld sam ple p l'eparatlon .................. ............................ 3 


7 .2 Uquld .sample pre r<lllOft ......Error! Bookmark not d~llne..1 

7.3 callbr Uon/ Standarcts . ............................ ... .................. 3 


7.4 Operating procedure......................... .. ........... ............... 3 


7 .5 Data anetysl s .................................... ..... ..... .................. 4 


7 .6 Trouble shootJng......................................... ....... ........... 4 


8. Relating docun1ents and literature 4 

• iola •:\:.Ir ;;t .a In" ,.-.; ~t: • f'30<c l d 4 
erCflbt...:I !11, • *~ ••.:ion Iii•" 
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~ndComptna • 

1. Safety 

1.1 Hazards/ Risks 
U:>e: or UrcJfc, d '"4.i ";t 

1.2 Pee sonal safety 
U~ o! • """'t t:. d .3' Iv • 4~C. .5r~ m~ d .:10C'V for llic .:rC'2 

1.3 Waste 
Bro Horu • .,,... 11 c.o bl! db.po!..ed In a:ri•.:s ~ ~!.-=~ n l.oL A3 48 

2. Scope/background 

3. Objective 
2·-1 tX:O-,'fl LiW:r.e o11 !!um.or M 0 s.:t:dldl1de 0) .: 'ld Is known tor lb. 
pre:i•otlc ef'l'ect 2 '·f'ua:i1ovl L.!lr.1~ ! ci. "' rei:!lent th~~ c:.o .. be 1:1da! to d !'l'eent 
food .:pp !C<!tloru. 

Since 2 ·-,-uc:o::.y1 Ldc.t~.e ts prt>:!uca! tl'r t:10 'crn·cmt.:illiln 11:.c: method - u:.ed lo 
ucmon~trctc th:!• le.:; tt>oll 100 pem prote 1:1. p re.cm 11 the er~ pri>:!uct 

4. Version information 

s. Materials 
- Br.;dfortl rcaQcnt I/WR, lS30-lL 

6ov nt• ~rum Alb.Im! $';1m.o, .\9-418 
- LN·Cuvettc ~•-mkro Sr31nd, 75~1 SO 
- S mL Pol.,~tyrer'le Roun-:!-Bottnrn Tube falCDn, 35;?{)5" 

0.15 mol/l Ni:CI - :.olutlon wa-;ti 8 'l1 ~ r~ -1 fl.:10 In .o YOlumctrtc t\11 1o c! 
tOOO m. add demt-wa!~ .:ind fill up to 1000 -111!!11'1d ri. 

•1 csl•~ 1-.a Jnr.""r. ..et't ~ 
e 1uf"lrot! Xl, e 1\:16 ifl - W•;,icoa -.icn 
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~ ~slandCompma 


6 . Equipment 

7. Procedure 
7 .1 Solid sample p reparation 

Prepdre e ~mpjc !.tl1<Jllon .., Ni!Cl·i.o 1."ti!)n by '" ht (~'1 dpprox l g r.:1m. 
&n1rdcy C : mQ) tn .:1 h; d 5"0 m .snd r I UQ lo 10 11 .~1d mix 

7 .2 Calibration/ Standards 

- Pr~rr. l!SA· .tbna.:!rd ~ cir l ·~~ 400 m;/L) we ii~. 11a:urc1c., 0,1 mq, 
0,<11 Qtem BSA tn., ~00 ml tJC.ll er Ols•o!ve in 111pprc•. 30 ml NaO-:;olut lon 
6r1n9 the volume .:.ntltil~ c;"y r.;.,;r:r an~ "'a."T'Odrl: ~"'~of 1000 ml nn up 
to 1000 ml anil mtx 

• 	 DI tJtc the LISA-~~rd sdtloon w th a e i.ter "'"20-10-s-~-O tlm~ In 50 ml 
t i.. • U:.f." (I 15 M<:i r.. •..,c •ttor AS tt.e d u 1 ,,,..-d um 

7 .3 Colour reaction and absorption measurement 

Ana .,..nh , p-jJtot :; m fk '" J r i;it.:t!l: In Al ll.lbl.... c. !: m 
Add .,.ith a p!:pet 0 5 nl sample sdt.itton ~:it! mix wth <t Vortex - ml>er. 

- Do thu "41~ ·Ntth L.,c ~llbratb'l~tlon j,1iar:idartb al'ld 1.~ NaOl-:.o!uUOn .,,, 
blink 

• 	 lt.'l the re.:tQent rlWSct for .:.t "'°'1 10 mln1JlC bc!ore (urthC" ha nff:!119 

7 .4 Operating p.-ocedure 

Spectrophotometer conllttWns; 
Sc:t t t WdW~llljjllh -''t s,,s nm 
Jill., i.errn rmcro t u ..atc ·~ .,,..,,t~ J~ pu-;ti tile rt'!fl!fc:icc button 
Me., :.ure d bfJnl. !..!mplc,. m: • ~cn!ly bdor :.ran:.fer lo cuvettc. mc:.s.,ur 
dincctlr dt\er tr.m:.fcr-. 
Mw~utc .,11 the ~.:mpb o< nd :i."!Jlnr.1,,,r~. mix 11ently bc::fon= tr.m:.fet to 
C\lvettc, mc.:1~Ll!c directly .,ltcr lr.:11\!.-fcr 

t ~· ..,...., .... 1n..:i-1zr. ~• 

t:1D...iet'lol .'(). t: V. r Wa)lnt ,,..,. 
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~ ~teSlondComptno · 

7 .S Oa ta anal~sis 
" n 1 .. .orvl or ot th b "'"~ rrom e '1lCO! u1cn>e!ll:. 3tc ttic 
CIOl'lOC tr • :if.H ..,. • In the :.;:.mpb tie~ 0t1 thc Ct1 bretJOn O.Jr "1: Cti ~ tf 
the 1a1X1m.es ere .... 11n the I 'Tl t:. ur ttie °''l tlf..:t o Ci; Ne Co·met •o r the 
d ~· ct the ~-nplc to obl.o lhc conc•·ntr ~uon of the protdrl fppm) 

7 6 T' oubfe shooting 
~ ...,, 

8. Relating docun1ents and literature 
!lr&:Hor~. ~ M (>76), "A rapid .: d :loCm.IUll'C method r<>' the Qt.: • • suon or 
micro , r" • 1 ~u" nllUe. ot protein utlltrlnQ Uic pr no.pie r:I prDtdn -d)'C b - Q•, 
An:i Uc;; 6aocticmr.-.trv n. (1 -2), :.'48·:.'S4 DO! 10 10 :61000).-~6:7(76)-0'":>7-3 

• tcsl• ~ , t I t>:..MlO'\ c....-.ci * 
~c 4 r:l' .t-...i. -~ W " .,.._.,. t.;* 
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Appendix 3.4 Validation Report for Bradford Protein Determination in 2'-FL 

Validationreport: Detennination of Prote1n (Bradford method> 

Date: 27-1-2017 version: 1 


Veghel 


H. Dahlmans 
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Validatiooreport : Quality mMUaJ : 

Method: Determination of Protein (Bradford method> 

Date: 27-1-2<J17 version : 1 

author(a): 	 (&miof) Analist 
&\Jlhoriaor: 	 Product cfevelopper 

analysis method: 	 The Br.idford meehod is a colorimetric pro1ein assay, based on :m absorbo.noe 8h:ift of the dye Coom~ie 
Bnll.i:ant Blue G-250 

To determine: 
- accuracy & =:lbra1ion 
- repeallabiit)• 

-wichi~ry r&producibilily 
- measurement Lrl08rtainty 
-881ectivity& specificity 

fl98Ult8 

Accuracy& calibf31ion 
The accul'3C'JI of Che protein 388.2Y wa3 determined by addhion ol BSA to a 2-~1-laccose a:.tlli>le supplied by the customer. 

eov·ne Serum Albumine (BSA) was used as the prolein 80Uroe. 

A stock aolUlion of BSA was dil~ed and measured :a 5IQ5 nm with a apectrofotomel&r. 

The concemration of BSA was plotted against the meaaured absorption 41 595 nm. 


A eecond-order polynomlal equation wu used to calculate the concentration of protein in the 83/Tlplea with Added BSA. 
The average recov&JY oi 00,5'!. w:ia !hen calcula!ed. 

Repes!sbifity (RSDd 
The rm;, for .RSDr i3 98t a1 213 ol 1he ASDR. 
The relative slandard deWition under repeatability (RSDr) conditions is 2,.5-r•. 

Repmduribjtt'ty (RSORI 
The limit for RSDR is baaed on the lim~ for reproducibil ity ca.1cu1&ted by the Horwitz Equation 

a1 a concentration of 0, 1 %. 

The r&'lative slancbrd devi:l.1ion undes wi1hin-l:ab reproducibili:y (ASDfl) con<frtions is 3,8~• . 


Re.'s.tlve mnsull'llll!l'lt amct1111mry1exp311aec1 

The r&lative measurement unce'1t:linly is 8'!. 


SelectMf¥ & soecifjrity 

The Bradk>rd protein llBS:ly is used to measure the concentr.Jlioo of l~al prote'TI in a 3ample. The principle of this asaa.y is 

tha: 1he b inding of protein .moli9cules lo Coomassie dYe under acidic cx:ndhiona reeuha in a cobr change from brown to blue. 

This method acrually measur93 the presence of the baic amino acid residues. argirme, lysine and histidine, which 

oontri>utes to formation of the protein-dye complex. 


Condusiro· 

The B'rod6ord method for ch& determination of protein in 2-~ ia fit for purpoee. 
The LOOo! thi8 mechod is 0,01% (m 'm) 

Summary 	 2110 
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2-tt retenmce 
2{UXllS¥Had'oee refereR::e 
2-!llDll!IVl{ac.to9& f8ferance 
2-~ 1'818At'!IC& 
2{ . 00$ 
2-, ' Ul.J:S 

2-11 .. 00$ 
:Ul.Dl!!M~uu:s 
~ wte?ln liiill8C. 

2-;'fUOMVl-fadD&& wt!tln l!m!!IC. 

Z-il~~Wlllrl11...-·. 

2-1 
. Wl!lln .......... 

Sample wetgrr. 
RIGJl't 10 ml 

FMflSlll 10G8 

~· 9$6 
FMRS!n 1007 
F'MRSa1 1'*3 
FMRSOQ !Bi 
F'MR$:)9 902 
FMRS09 mi 
FMflS09 006 
FMRS10 ~ 
PMRS10 1044 
FMl'l:llCI W4 

PMRS10 11'.lOO 

Cioa! ~WILie 
ce!'cillsta:I x measured v a:ktctm o 

1 ~BSA.~ AUF$59$ nm BSA rmq 
<'lO 0,003 
dO 0,001 

560,3 0.;27 0.27·0 ...O,Srrll 
1093,S 0,511 0 .510 *'·Om! 

<10 -0,003 
<10 0,001 

543,1 0.262 0.262 ...O.Sml 
1022, 1 0,479 0.479 +1,0l'ft 

<10 -0,002 
<10 0,001 

0:!6, I o.~ 0.a:l9 ..0,0. llll 

10738 0502 0 !502 <r1 Oml 

i6SA crrc: u 

545.25 mnn.. 
1090,5 flllllL 

545,26 1111ClJl 
1090,5 lmnll. 

04-~.Z!:I ,,,...,.. 
1090 5 lrnait 

Recove" 

Hl218 
1()0,3 

99.6 
93,7 

IOZ.,4 

98 5 

BSA 
~~m.tnl 

<D,0 1 
<f>J01 
0.56 
1.00 

<D,01 
<D:01 

-0;&? 
1,61 

<i0,01 
<!O.(l1 
o.50 
1 07 

•• 

calibration plot •r=-£.~! +a.mmx •o,GOOY 
R':0,!1999 

:Q,7.) 

e -a.&::1 
... .. 

$ :D.-'O •.. 

~ n . .f..1 

•D.JO 

• 
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Stoel BSA solut.lon 1080,5 rnf'IOClml dllle 10-1 -2m7 

TM caret~ ooemctent {Fl2} l!I h~hefwt.en .a .seconc:l-oroeI polyOOmlld tqlld'.ln ls U$8d. 

0ooc (~ /\U f'S SSS rm 
2181,00 G,882 
1090,50 0,.47; equationcoef'lldents 
545,25 0,2CB a -3,00f-OB 
272.63 G, 120 b 0,0005 
218.10 O,C9B c ·0,0007 
109,C5 0,(!51 

54,53 o.m 
21,81 O,G13 

1.00 · a.s1 c an7 

mocre1 1.2 Ace & Calb. 
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Ae-vaidation of rapemi~ from d..,OanalyaiB 
analysis 1 

'lo{m/m) 

analyais 2 

% (mlml 

average 

'l.. fmlml 

RSD, 

( 'l•.) 

oompliee 
with limit 

li>roduct a:amtJle lD date 
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rnodef 2.1 Repeatablllty 

matrtx pwe 2-fucoayl -1:1.c:tose 
ltm ft RSD1t (%) = 3,8 eetimoted limilI I 
argume:ntauon l tmtt: The limit is b3eed on the value of the Horw itz equation mtrltipr1&d by 213. 

Repeat.abilly from ~ analyais 
annlyaiS 1a onalysis 1b average ~.i -X.zl:_ 

x_ ~ 

IPJoduct aamtJlel D date 'li.lmlm) 'l" •m/n"d '% ( rru'm) 

2~.C:tlcl8o 'lllllh 1,0m!EISA PMI!S01 25-1-2017 0,95 0,94 0,95 0,()(1()13 
2,l!~<h.omm 111111 OJ •ml 9S4 Ptl.J1S01 25-1-2017 0,«8 0,48 0,48 0,00000 
2,11.alsyi o:=so 1111111 0.2 ml ~ flMRS01 25-1-2017 0,20 0,19 0,1'9 0.002.90 
2 ·1'1al!Mh*->·1111111 0., mla:'>A PMRS01 25-1-3>17 0,10 0,10 0,1<l 0.00137 
2<1.-~ 111111 1,Dm1 BSA PMRS09 25-1-2017 0,98 1,02 1.00 0.00190 
2~..td:IAI 'llllh 0,!t ml !b:SA N.RS09 25-1-2017 0,46 0,48 O,.C7 0.003l>9 
2•tlftlmll"~ 111111 0.2 ml9$.1. PMASi:J9 25-1-2017 0,21 0,20 0,21 0.()()Q2g 
2.fUDWt,b:torao 111111 D, 1mi ~ PMRSc9 25-1-2017 0,11 0,10 0,11 0.00235 
2<1'~4.ltt.omMlil 1,0 mlQSA PMJlS10 25-1-2017 1,00 1,03 1,01 0,00104 
2~~~'11111h O,!>mlaSA F'!tlRS10 25-1-2017 0,"49 0,49 0,49 0.00006 
2.h.-.-.i,b:taso '1111111 0.2 ml QSA PMRS10 25-1-2017 0.21 0,20 0,20 0.00007 
2~,o:t.osa.it11o. 1 ml BSA PMRS10 25-1-2017 0,11 0,11 0,11 o.0021g 

rawdata can be fOUllld in sheet "raw dam" l: 0.01539 
nu,,..,_m CSUD'lo's (kl must be i. 8 
oochran-teat 0,201 
miiriuM:ll:*I ¥:Jh• (bl•t) 0 ,541 
number of duolo's lk) 12 
RS D, ,.2.5 
f ac1Dr = 1 1111\ 1.00 

conc.IUslon: 

4J10 
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model22 	 Reproduclblltty 

mafTIX 2-fucoayl-bcloae :ind BSA atanc:Wd, analysed on 251h and 26th j:mumy 2017 
llmfl RSD11 (%}= I I 	 I5.1 ae1imatad limit 

itrgumentitUOn ltmll: 	 The limit is based on 1he limit for repiodLIClbility calcubted by !he Horwitz Ec;uation 

at a concentration of 0.1 ~·•-

Reproducibiity from d~ anr.iiyaja 
analyaia 111 ona!yaia 2a overage IJI..1. ·X,:l~ 

x_~ 

ID1oduct samnle ID date: '%fmfm\ % Im/ml '~ tml'ml 
2 '111111 1,0mlesA fl!Mf:l901 2!>.Q6.., •3J11 0,96 0,92 0 .9 0.0007.S 
2~~-· 0,$ml8SA P.!lR$01 :i!!JaS, , .a:l1 ; 0,48 0,49 OiS 0.00077 
2<1-~<b:msi .uti 0.2 m1 BSA Ri.t.RS01 :~\t;;!&>l.3)17 0,20 0,19 (),2 0.00610 
2<-~· 0.1 mt BSA PMRSO"I :z.t.!&.,a11 0,10 0,'11 0.1 0.01271 
2 'llillll 1,0ml&SA PM.Rii!c9 ::sa&oM!tl17 0,98 0,97 1.0 0.00012 
2·~<bltmi:I .tlh 0.!:i mf BSA Pll.ASoQ 2l;tap1':1D1'f 0,46 0,50 Q.S 0.0061tl 
2 'llillll 0,2ml8SA. PMA$C9 ~1'3J17 0,21 0,21 0.2 0.00107 
2•fr.rnwt<hlmm Miii •D,, mlQSA Fllt1t$(!9 :2Sall-1 <:ID17 0, 11 0,11 0.1 0.00027 
2~~· ! ,Om18SA ~10 2!'Jai.1 ·8>17 1,00 0,9'1 1.0 0.00389 
2cf-.allJl1YI~1lfth D.~ ml BSA ™ftS10 ~1.a>1'T 0,"49 0,48 tl,S 0,100345 
2•~<h:mao .uti 0.2 ml BSA P.l6!:S1 0 2f>IZ.1 ,:;.iol'r C.21 0,21 0..2 0.00007 
2.fummil~- D,, ml8SA P:ll..R$10 ~l<Zl11 0,11 0,11 0.1 0.0041-4 

raw dam can be fotn:I in aheet •raw data" E O~Da411 

MJmlllt Of Cl o•e l muiet be~ B 
cochnm-test 0,372 

0,541 
12 

factor= 1 (k 1.00 

conctusron: 

ans:Jyaia1 an21yais 2 average RSD,. 

1Re-vllidation of 18pfoducbilily from duplo llnlllyais complies 
with limit 

IDIOCluct 81lmDlel.D anralist 112 " •lmfm) %lm!ml , .. lm'.m\ 1%\ 

!'o'IO 
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model2.3 Measurement Uncertainty (expanded> 

The measuremenr uncenainty is bui'ld up from a variable devia.!ion {RSD,J and a systemmic 
devia.lion {maximum relatrJe bias compared to !he as true assumed vah..re from a reliable 
interlahoratav test or a proficiency tesl or a reference rrwerial) 

The relati.ve measurement uncenainty (M) can be es!imated by the following equalioo (95% confidence); 

M =relative measurement uncertainfy (%) 
RSD'R = variation coefficient for reproducibility 

D 	= relative bias{%) compared co supplied reference 
ma~erial (model 1.1l or recovery loss ("!.) 

lfllllilK 

MllCOl~I 

D ('%)= 0 5 ~·~ 
RSDR (':V.} = 36 ~{. 

Af (%)=relative measurement uncenainty = 8 3 
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model5.1 Selectlvlty and Specificity 

The Bradford prctein assay is uaed to meoaure 1he concentra1im of 10bl pr.atein in 3 aa:mple. The principle of this assay 
is that 1he bnding of pralBin molec:Ulea t-o Coomaaaie dye under acidic ooncfllione reeu'.lta ~ 11 color change from brown to 
blue. Thia mell:lod ac11.Ja1ty meaauree the preaeace of the b3aic 11111ino acid ireaidueis. o.r·ginine, lyane and'histidine, wtticll 
con!ributea to hmnation of 1he protein-dyeoomplex. 
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Kritieke waarde P 
voor toesen precisiekenmerken 

Kritiekewaarden voor de Cochran 
maximumvariantietoets, kritisch niveau 5 % 

1 

0,999 

0,967 

O,g()I! 

0,841 

0 ,781 
 H. Dabhmna I 
0.727 NutrioontrO~ NedwrlandaIec:;~I 

0,680 

0,638 

0,602 
0,570 N

0,541 

0,515 

0,492 

0,-471 

0,452 

0 ,434 

0,-418 

0,-403 

0.389 
0.377 
0.365 
0,354 
0,343 
0.334 

0,325 

0,316 

0 ,308 

0,300 
0.203 
0;!08 

0,280 

0,273 

0267 
0,262 
0256 
0251 
0246 
0242 
0237 
0 ,172 
0 ,100 


0 


k p 
0,06 
0.23 
0.34 
D.42 
0,-48 
0,52 

0.58 
0.61 
0,63 
0.84 
0.66 
0.117 
0,119 
0,70 
0,71 
0.71 
0,72 
0.73 
0.74 
0.76 
0,79 
0.80 
0.81 
0.82 
0.83 
0.85 
OJ16 
0.87 

I) 

-
-
-
-
-
-

.42 
1,Jg 
1,37 
1,35 
1,34 
1,32 
1,31 
1,30 
1,ZG 
1,28 
1,27 
1.27 
1,211 
1,25 
1,2:3 
1,21 
1,19 
1,18 
1,17 
1,16 
1,15 
1,14 
1,13 
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Tabal u:it W.J. Oilcon en F. Ma.sNy ' introduction to •t:atistical anal)'3.ia.•; t.1c Gmw-HilJ Book Comp:any 
• ,Inc. New York 1057-U 

B/ 10 
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da• ,,,,,,,,Stock BSA aolution 1000,0 mc.'100ml 

Ccnc: (mgit.~ AUFS 5G5 nm equa1ion coefficients 
2001.80 0,847 a -7.00E-08 
1000,90 0,497 b 0,0006 

500,45 0 ,284 c -0.0022 
250.23 0,138 
200,18 0,106 ~· = n <CS:..' +O,ClOOG>. 0,0022 caliibration plot100.00 0 ,056 fl'= t 
50.05 0.025 ..20.02 o,oog 


_OQ 10.01 0.004 

tl.Jll> 

EO.!.O .. 
.,., O,!.i> 
Cl'• 

-::o~ 
fl 0,31) 

• 

11!00 

El.SA(rr~/LI 

analvaia 14 lwejgtit Ima\ 
2•1~C/l 1,Dml BS4 FtiRS01 25-1-2017 1010.7 
24~..ehO,S ml QSA f"l'mS01 3-1-2017 1008,G 
2<1~ '111t11 0,2 m1 9SA P!m901 25-1-2017 1036.6 
24~.th0,1 ml asA. PM:R$01 25-1-2017 1092.15 
2·1~'111th l ,Om1 8SA P!l~ 25-1-2017 1050.'4 
2<1~1llth CJ> ml 9:SA PNRS09 25-1-2017 1013.6 
2•1~C h 0,2ml9SA F&tll909 25-1-2017 1017.9 
24~.th0,1 mlBSA ~ 25-1-2017 1003.7 
24~1litll 1,Dm18SA mRS10 25-1-2017 1007.6 
U~.thO,S ml BS4 F!.m91D & 1-2017 1052.15 
2•1~ .th0,2 mlQS4 PW!.$10 25-1-2017 1048.8 
:z.l.G:!:Dm.th0 .1 ml 8$A ~to 25-1-2017 1113.0 

Goal Seek Excel 
ca'lcub ted measuredY BSA 

AUFS ma BSAIL AUFS595nm ~· (mi'm) 
0,505 950,7 0..505 0,505 -0..G-I 
O,Z70 480,5 027 0.270 0 .48 
0 ,115 200,0 ·0.115 0,1 15 O.HI 
0 ,05e 98,1 0.05& 0,05!5 0.09 
0 .517 976.5 0.517 0.517 0.03 
0 ,2.58 468,(l 0..258 0,258 0 .45 
o.rn~ 207,C 0.110 0,119 Q.20 
O.OG2 108.7 0.062 0,062 0 .11 
0,527 1198.2 0.527 0,527 o.w 
0,275 489,9 0.275 0,275 ·0.47 
0.118 205.2 0,118 0 , 11 8 0.20 
0.065 11'4,3 0.065 0.065 0 .1 0 

BSA • 
, ;. (m.fm) 

0.05 
0.48 
0.20 
0.10 
0.,08 
0.48 
0.21 
0.11 
1.00 
0.49 
0.21 
0..11 

analvais 1b waiQttt lmol 
2<f~.th1 ,0 m18$A. ~nso1 25-1-2017 1015.6 
2<1~'11thO·,!> ml 9SA P9.LR$01 25-1-2017 1005.2 
2.t.ao:io.o C h 0,2ml BSA ~1 25-1-2017 10412 
2 ·1~'11£h0'.I ml BSA P'MRSo1 25-1-2017 1023.'4 
2 <f..acm..wi£h 1,0 ml8SA ~ 25-1-2017 1054.3 
2 " .cm:-wi£h O·,!>ml 8SA FMJl.S09 25-1-2017 1~.6 

2.fU:mm Ch 0 ,2 ml es.. PW\S09 25-1-2017 11102 
2.f~C/1 0,I m1 8S.t. PtiRS09 25-1-2017 1041.8 
24obclam .th 1,0 ml9SA f'IY_RS1D 25-1-2017 1105,0 
2.i-W1t11o~ml8S4 Pt.mS10 25-1-2017 1016.9 
24~111th0,2ml esA FW..RS10 25-1-2017 1018.0 
2.f~'lllthO,l mles.t. F'tmS10 25-1"2017 1081.8 

Goo! Seek Excel 
ca'.lcubted m..uredY BSA 

AUFS lmoBSAIL AUFS 595 nm· ~• Im/ml 
0.500 940,0 10.500 0 ,500 0.03 
O,Z70 480,5 10.270 0 ,270 0.48 
0,100 1Qg,5 0.109 0 .109 0.18 
0.058 101,8 10.058 '(),058 0 .10 
0 ,537 1020.0 0 .537 0,537 o.oe 
0.272 484.2 0.272 0,272 0.47 
0 ,117 203,5 0.117 0.117 0.18 
0 .059 103.6 0.059 0,050 0.10 
0 ,542 1030,G 0 .542 0,542 0 .03 
O,Z73 486.1 0.273 0.273 0.48 
0 ,117 203.5 ·0.117 0,117 0.20 
0 ,002 100,0 0 .062 0,062 0.10 

BSA• 
%(m/ml 

0,04 
0.48 
0.19 
0.10 
1.02 
0.48 
0.20 
0.10 
1.03 
0.49 
0.20 
0.11 

9110 
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Stock BSA solution 1000,5 "9100ml da119 lllJll##li 

Cono (mg'l.) /\lJFS 606 n'T'I oqua.tion oooffiolon:o 
2001,00 0,895 a -6,00E-08 
1000,50 0,500 b 0.0006 

500,25 0,266 c --0.0036 
250, 13 0,135 

•. = ~Hl3x1 + :>,OOCb:< O,C03b200, 10 0, 108 Calibratio ll p!ot 
ff': 1100,05 0,050 

50,03 0,025 
20.ol 0,006 0,9l> • oa 1om 0.002 0,8& 

0,1U 

~ O,G& .· 
ffii 0,.!.C. .. 
,;::: o.~n ·" < 

0-3!> 

o,.w •" 

0,10 ,.,,. 

0,00 ,. 

(I 1ooa :woo 

BSA [nlgfl 

Goal Seek value 
ca'lcu13ted measu red Y BSA 

anawis 2a weiaht lmgil AUFS tmoBSAIL AUFS595nm %(mlm) 
2<l ll':Clclllo111th l ,Dml es.A F'IMRS01 26-1-2017 1056..9 0,500 9'24,5 0..500 0,500 0.87 
24~ Mi:hO,!J mJ BSA P.tlJ'iS01 26-1-2017 1173.7 0,278 404,0 0278 0,278 0.42 
2"~gi,o,2m1 BSA P'MRS01 26-1-2017 1117,.9 0.1 11 194,8 0 .111 O,t11 <>.17 
24,lmmllo W:h 0, I ml 9$.A PWRSOt 26-1-2017 1095.4 0.061 109,8 0 .061 0,062 0.10 
2•M..~Mlh 1,D ml B:>A P>IJ'!S09 26-M!OH 1044.0 0,520 965.7 •0.520 0,520 Ul3 
:N<b:fmo.thQ,e. ml BSA P'UJl$09 26-1·2017 1173.0 0,279 '495,4 0.279 0,279 0.42 
24·~ llll':h 0,2 ml&SA P>l.RSo9 26-1-2017 1057.1 0,122 213,0 0.122 0,122 0.20 
24~ W:hC, I m18SA PiMRSo9 26-1-2017 1103.5 0,062 110,5 0.(l62 -0,062 0,10 
2•1 l::lcCaallwth l ,Dml es.\ PYJlS10 26-1·2017 1070.1 0,507 937,8 0.507 0,506 0.88 
24obi.lmlo '111£11 O,!> ml BSA PM.RS10 26-1-2017 1087.5 0,261 461,0 0.261 0,261 0.42 
24<b11Dso ..th0 ,2 mlbSA P.tl.RS10 26-1-2017 1177.4 0, 118 206,9 ·0.118 0,118 0.18 
2<1~.th0,1 mu~.~ f'W.RS10 26+ 2017 1001.4 0,060 107,1 0.060 0.06-0 0.10 

BSA • 
~(mm) 

0;92 
o...w 
0.19 
0.11 
o.w 
0.50 
021 
0.11 
0.94 
0.46 
021 
0.1 1 
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Appendix 4 · Representative Chromatograms for Multiple Production 
Bathes of Purified 2'-Fucosyllactose (2'-FL) 

Append ix Chromatograms o f HPAEC 2 '-focosyll a ctose method 

lsocratic HPAEC of the 2'-fucosyllacto S4! end product {ME-AV042 FL lsocratic HPAEC) 

Jn this doC\Jm e nt the Chromatograms of the registration batches a re presented. registratio n 

batche s PMRS10 , PMRS 11 , CMRS03, CMRS06 and CMRS07. 


Identification a nd quantification of 2 '-fucosyllactose is done with ii standard, PMRS01, of which t he 

2 '- fucosyll111cto se is identified and quantified with qNMR (s.e report Spectral Service s , Koln , 

Germany) 


Plots Chromatogram of reg istration batches, isocratic HPA.EC method 
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Appendix 5 Certificates of Analysis for Multiple Production Batches of 
Purified 2'-Fucosyllatose (2'-FL) 

Appendix 5.1 Certificate of Analysis 2'-FL Lot PMRS10 

Appendix 5.2 Certificate of Analysis 2'-FL Lot PMRS11 

Appendix 5.3 Certificate of Analysis 2'-FL Lot CMRS03 

Appendix 5.4 Certificate of Analysis 2'-FL Lot CMRS06 

Appendix 5.5 Certificate of Analysis 2'-FL Lot CMRS07 
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Appendix 5.1 Certificate of Analysis 2'-FL Lot PMRS10 
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Appendix 5.2 Certificate of Analysis 2'-FL Lot PMRS11 
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Appendix 5.3 Certificate of Analysis 2'-FL Lot CMRS03 
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Appendix 5.4 Certificate of Analysis 2'-FL Lot CMRS06 
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Appendix 5.5 Certificate of Analysis 2'-FL Lot CMRS07 
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Appendix 6 Evaluation of 2'-FL for Absence of Genes of the E.coli 
Production Strain by qPCR 

Please refer to the Appendix 6 report, provided as a separate file. 

Appendix 6 qPCR 2'-fucosyllactose.pdf 
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Appendix 7 Stability Testing Report for Purified 2'-Fucosyllatose (2'-FL) 
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Appendix 8 Estimated Daily Intake Levels of Purified 2'-Fucosyllactose 
(2'-FL) 

Please refer to the Appendix 8 report, provided as a separate file. 


Appendix 8 U.S. Intakes Report 2'-FL.pdf 
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Appendix 9 14-Day Oral (Diet) Dose-Range Finding Study in Male Rats 
with 2'-Fucosyllactose 

Please refer to the Appendix 9 report, provided as a separate file. 

Appendix 9 Final study report 14-day DRF 2'-FL toxicology test.pdf 
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Appendix 10 Sub-Chronic (13-week) Oral Toxicity Study with 2'­
Fucosyllactose in Rats 

Please refer to the Appendix 10 report, provided as a separate file. 

Appendix I 0 Sub-Chronic (13-week) Oral Toxicity Study.pdf 
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Appendix 11 Bacterial Reverse Mutation Test with 2'-Fucosyllactose 
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2 I )5TRISKELION BV. 

A Tp,;Q COMPANY Study Report I V20SOS/02 I Final 30 ~1arch 20 i 7 

Statement of GLP compliance 

I the Jndersigned ~erebv decla·e that th s rePQJ1 constitutes a complete: and accurate 
repre.,erotdt on of the !.tucly c1nd 11 s res~Jlt~ 

>'I.II stucy .ict v t cs performed by Trs"ehor. B V. were earned ou t tn compliance with the 
current Of;<..O Pnnc1plcs of Good Laboratory Pr;ict1ce (GlP)' The OFCD pr ncop les of Good 

La!>oi atory Pract (C arc accepted by Regulatory A.ithor1l1es ttorO.Jghout tne Furope<in 

Communit\', USA a'"td Japan Chemical analysis for the verif cm1on of test ~ubstance 1dent1ty 

and propert e~ wa~ not pcrfcr med Hl t his study 

Study directo r 

F.A.A van Acker , PnD 

(b) (6)

Date 
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Summary 

The test substance, 2'-fucosyllactose was examined for its possible mutagenic activity in the 

bacte1ial reverse mutation test using the histidine-requiring SalmoneHa typhimurium strains 

TA 1535, TA 1537, TA 98, TA 100 and the tryptophan-requiring Escherichia coli strain 

WP2 uvrA, in the absence and presence of a liver fraction of Arodor 1254-induced rats fo1· 

metabolic activation {S9-mix). 

A single test was pe1formed. All strains, both in the absence and presence of S9-mix, were 

treated with five concentrations of the test substance. A stod solution of the test substance of 

50 mg/ml in PBS was prepared; t his resulted in a clear colorless solution. Negative controls 

(solvent) and positive controls were nm s imultaneously with the test substance. 

The mean numbers of his.. and trp• rev<11ortant colonies of the negative controls used were 
within the acceptable 1·ange in a ll strains. The positive controls gave the expected ino-ease in 
the mean numbers of revertant colonies. Therefore, the test was considered valid. 

No toxicity was observed in any strain, this was evidenced by an absence of a clearing of the 
background la\~n of bacterial growth compa1·ed to the negative controls, no decrease in the 
mean number of revert.ants was observed and pinpoint colonies did not occu1·. 

The test substance did not induce a more than 2-fold and/or dose 1·elated increase in the mean 
number of revert;;mt colonies compared to the background spontaneous reversion rate 
observed with the negative control with strains TA 1535, TA 1537, TA 98, TA 100 and 
VIP2 uvrA, in both the absence and presence of S9-mix. 

It is concluded that the results obtained in Salmonella typhimurium strains TA 1535, TA 1537, 
TA 98 and TA 100, and in the Escherichia coli s b·ain VIP2 uvrA, in both the absence and 
presence of the S9-mix, indicate that the test substance 2 '-fucosyllactose is not mutagenic 
under the conditions used in this study. 
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2 Introduction 

2.1 Objective 
The objective of this study was to p rovide data on the possible mutagenic activity o f 
2' -fucosyllactose, in fou r selected strains of Salmonella typhimurium, TA 1535, TA 1537, TA 98 
and TA 100, and in the Escherichia coli m utant WP2 uvrA , in both the absence and presence of 
a metabolic activation system (59-mix). 

2.2 Appl1able g u idelines 
This study ,.,as conducted in accordance ,.,ith the following guideline : 

OECO guideline no. 471. Genetic Toxicology: Bacterial Reverse Mutation Test, ;iidopted 21 July 

1997 
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3 Stu dy plan and devi ations 

3. 1 St udy p la n 
The study was conducted according to s tudy p lan P20805/0S entit led 'Bacterial reverse 
mutation test with 2 '-fucosyllactose'. The study p lan was approved by t he study d irector on 

27 September 2016. 

3.2 Dev iat ions 
No deviations from the stud y pla n occurred. 
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Materials and methods 

4 .1 	 Charactenzat1on of test substance 
Test mate rial nilme 1 : 2 '-fucosytlactose 

Chemicill name I : 2' -Fl 

Batch number ' : MRS02 


CAS number ' : 41263-94-9 

Appeuance 1 : white powder 


Purity ' : 94 % 


Molecula r fonnulil • : C1~Hn01) 


Molecula r \veight• : 488.99 g/ mol 


Storage conditions 1 : 2-10°C, protected from light 


Date of receipt : 19 July 2016 

Expiry dat.e 1 : 15 July 2018 

Supplier : sponsor 


Triske lion ref. no. : 160161 


The Ce1t ificate of Analysis of the batch of the test substance used for the sh.Jdy is included as 

Annex 6 . 

4 .2 	 other chemicals 
Nicotinilmide adenine d inudeotide phosphate, d isodium salt {NADP) was obtained from Roche 
Diagno.stics, Woerden, The Netherlands; Min imal g lucose agilr pbtes from Biotrading, 

Mij drecht, The Netherlands; Biotine, L-h istid ine and L-Tryptophan from Merc.k KGaA, 

Darmstadt, Germany; D-glucose·6-phosphate, disodium salt {G- 6-P) , 9-aminoacridine (9-AA), 

N-ethyl-N-nitrosourea (ENU), dimethylsulphoxide (DMSO), Benzo(a )pyrene ( B[a ]P) from 

Sigma Chemical Company, St. Lou is , USA; S9 from Trinova Biochem, Giessen, Germany a nd 
2-nitrofluorene (2-NF), 2-amino-anthracene ( 2·AA) and sodium azide (Ni1N3) from Aldrich, 

Brussels, Belgium. 
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4 .3 	 Characteri zation of the test system 
The Salmonella typhimurium strains and the Escherichia coli \'VP2 uvrA strain \'1ere purchased 
from Trinova Biochem {Giessen, Germany) and were originally from Moltox Molecular 
Toxicology Incorporated ( Boone, USA). 

The genotype o Fthe siiImoneIIii fyo; 1murium and Escheridi1il co 1 strains are aiven bleow: 

Additional mutations1 

Strain UV-

uvr
uvr
uvr
uvr
uvr

f the lip

repair R-fador 

mutation 
Amino acid LPS 

TA98 rfa· a·his 03052 +R 

TA 100 
 his G46 rfa· a· +R 

TA 1535 
 rfa• his G46 S· -R 

TA 1537 
 rfa·his C3076 a· -R 

WP2 uvrA 
 rfa.. A· trp -R 

1 1fa: 	 this mutation causes partial loss o opolysaccharide (l.PS} banier that 
coats the surface of the bacteria; it increases the permeability to large 
molecules, e.g. crystal violet 

uvr'B/A: 	 these mutations comprise deletions of a gene codinog for the ONA excision repair 
system, which results in greatly increased sensitivity in detecting many 

mutagens including UV radiation 
R-factor: 	the R-lfactor strain s contain the plasmid pKM 101, which increases chemical and 

spontaneous m utagenesis by enhancing .an error-prone ONA-repair system 
norma lly present in S. typhimurium, it canies an ampicillin resistance gene 

Frozen stocks of each strain were checked for h istidine (his) or b-yptophan (trp) requirement 
and for sensitivity to ampicillin, crystal violet and UV 1-adiation. The results for the stocks used 
in this study arre p resented in Annex 2. 

The 59 liver h omogenate was purchased from Trinova Biochem {Giessen, Germany} and was 
originally from Moltox Molecular Toxicology Incorporated (Boone, USA) . On the dity of use, 
aliquots of 59 liver homogenate were thawed and mixed with a NADPH generating system. The 
final concentrations of the various ingredients in the S9-mix were: MgCh 8 mM: KC! 33 mM; 
G-6-P 5 mM: NADP 4 mM; sodium phosphate 100 mM (pH 7.4}, NaCl 46 mM, and S9 10 %. 

The S9-mix was kept on ice until use. 

4 .4 	 Expe1imental procedures 

4.4.1 	 Dos e levels of the test s ubstance and refe.-.mce substan ces 

The plate-incorporation method was applied and the histidine-requiring Salmonef/a 
typhimurium mutants TA 1535, TA 1537, TA 98 and TA 100 and the tryptophan-requiring 
Escherichia coli mutant WP2 uvrA sb·ains were used. The assay has been described in detail by 
Ames et al. (1975) and by Maron and Ames (1983). A prelim inary test to assess the toxicity of 
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the test substance was not perlormed. Therefore, the toxicity test was incorporated in the 
mutagenicity assay. 

PSS was used as the solvent fo r the test subsblnce. Just before use, a solution of SO mg/ ml 
was p repared, based on the purity of the test substance (94 % ). The stock solution was 
stenhzed by passage through a 0.45 µm filte r. The stock solution resulted in a dear colorless 
solution both before and after filter sterilization. Seria l 3-fold d ilutions of the test substance 
were p repared in the solvent; five concentrations were tested in a ll strains. ranging from 62 to 
5000 µg/ plate, both in the absence and presence of S9-mix. 

The actual concentrations of the test substance in the test solutions \Yere not determ ined. 
Therefore . the concentrations quoted in this report a re nominal concentrations. 

Negative conb·ols (PSS) and positive c.ontrols were run simulbneously with the test substance 
in a ll experiments. 

Strain in the absence of the S9-mix in the 	 rHence· of the S9-mix 

TA 1537 
TA 98 

TA 100 sod ium a zide: 1.0 
WP2 uvrA N-eth 2-aminoanthracene: 80 

4.4.2 	 Mutabon analysis 
Fresh bacterial cultures were prepared by inoculation of nutrient broth with a thawed a liquot of 
the stock culture and subsequent incubation for 10-16 hours at ca. 37oC while shaking. 
Bliefly , the mutoagenicity assay was carried out as follows: to 2 m l molten top ;agar (conbimng 
0.6 % 	 agar. 0.5 % NaCl and 0.05 mM L-histidine.HCI a nd 0 .05 mM biotin for the 
S. typhimurium strains or 0 .05 mM byptophane fo r the E. coli WP2 uvrA stra in ), woas added 
subsequently: 0 . 1 m l of a fully grown culture of the ;appropriate strain, 0 . 1 m l of the test 
substance or of the negative control or of the posit ive control substance solution. and 0. 5 m l 
S9-mix for the expe1i ments with metabolic activation or 0 .5 m l sodium phosphate 100 mM 

(pH 7.4) for the experiments without metabolic activation. The ingredie nts were thoroughly 
mixed and the m ix w;as immediately poured onto m inima l glucose agar p lates (1.5 % ag;ar in 
Vogel and Bonner medium E ,.,ith 2 o/o glucose). 
All determination.s were made in triplicoate . The plates were incubated for 48-72 hours at 
ca. 37°C. Subsequently, the his• or t'l> • revertants ,.,ere counted. 
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4. 5 	 Analysis of test res ults 

The mutagenidty study was considered valid if the mean colony counts of the negative control 
values of the strains were within acceptable ranges, if the results of the positive controls met 
the criteria for a positive response (all as presented in Annexes 4 and 5), if no more than :S o/o 

of the plates was lost through contamination or other unforeseen events and if at least three 
dosu were non-toxic. 

Toxicity was defined as a reduction (by at least SO % ) in the number of revertant colonies 
and/ or a clearing of the background lawn of bacterial growth as compared to the negative 
control and/or the· occurrence of p inpoint colonies. 

A test. s.ubstance \vas considered to be positive in the bacteti al ge-ne mutation test if the mean 
number of revertant colonies on the test plates \'las increased in a dose-related manner or if a 
two-fold and/ or greater increase was observed compared to the negative conb-ol plates. A 
dear positive response would not need to be verified. Marginally or weakly positive results 
should be verifie-d by additional testing. 

A test substance was considered to be negative in the bacterial gene mutation test if it showed 
neither a dose-related increase in the mean number of revertant colonies nor a reproducible 
positive response at any of the concentrations tested. 

Positive results fi-om the bacterial reverse mutation test indicate that a test substance induces 
point mutations by base pair substitutions or frarneshifts in the genome of either Salmonella 
typhimurium and/or Escherichia cofi. Negative results indicate that. under the test conditions 
used, the test substance is not mutagenic in the tested strains. 
Although most studies give clearly positive or negative results, in rare cases. the data set may 
preclude making a definite judgement about the mutagenic potential of the test substance. 
Results may remain equivocal in this case. 

Both numerical significance and biological relevance were considered together in the 
evaluation. No statistical analysis was performed. 

Omission of a second test under these conditions is acceptable as a single test does not, or 
hardly ever results in false negative conclusions (Triskelion h istorical data in Annex :S and 
Kirkland and Dean, 1994). 

Historical data on the bacterial reverse mutation tests, including data on positive and negative 
controls, are p resented in Annex 5 . 
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S Results and discussion 

The results of the bacterial re verse mutation test a re sho\"n in Table 1(Appendix 1 ). 

A single test was periormed. A stock solution of t he test substance of 50 mg/ ml in PBS lftas 
prepared, based on the purity (94 % ) , this resulted in a clear colorless solution. All strains, 
both in the absence and presence of S9-mix. were treated with five concent:nltions of the test 
substance, ranging from 62 to 5000 µg/plate. Negative controls (solvent) and positive controls 
\'tere nm simultaneously with the test substance 

The mean numbers of his ' (S. typhimurium) and trp • (E. coli) revertant colonies of t he 
negative contro ls used were within the acceptable range in all sb·ains, and the positive 
controls gave the expected increase in the mean numbers of r evertant colonies. Therefore, the 
test \vas consi<fered valid. 

No toxicity was obseived in any strain. this was evidenced by an ab~nce of a clearing of tke 
background lawn of bacterial growth compared to the negative controls, no decrease in the 
mean number of revertants was observed and pinpoint colonies d id not occur. 

Jn the test \'tith strains TA 1535, TA 1537, TA 98, TA 100 and YIP2 uvrA, in both the absence 
a nd presence of SS-mix, the test substance did not induce a more than 2-fold and/or dose 
related increase in t he mean number of revertant colonies compared to the background 
spontaneous reversion rate ob served \vith the negative control . 
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6 
 Conclusion 


It is concluded that the results obtained in Salmonetla typhimurium strains TA 1535, TA 1537, 

TA 98 and TA 100, and in t he Escherichia coli strain WP2 uvrA, in both the cbsence and 

presence ot the S9-mix, indicate that the test substan ce 2'-tucosyllactose is not mutagenic 


under the conditions used in this study. 
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7 Documentation and retention of records 

The following study specific m aterials will be archived fo r 5 years: 

Raw data (or true copies if unstable) 

Co1i-espondence 

All other information related to the study 

The following study specific materials \'li ll be a rchived for 15 years 

01iginal swdy plan and final report, am:! any amendments thereof 


General raw data will b e retained for at least 25 years, afte1· which they may be destroyed 
without further notice. These may indude, but are not necessarily limited to: 


Facility-based documents 

Calibration and quality control data 

General registrations potentially used for more than one study 


Remaining test substance will be retained for at least one month and then returned to the 
sponso1·. 

At the em:! of the archiving period, t he sponsor will be asked whether the study plan, final 
report, amendments, raw data and con-espondence should be discarded, retained for an 
add itional pe1iod, or transferred to the archives of the sponsor. 

All materials will be retained in the archives of TNO, Utrec:htseweg 48, 3704 HE Zeist, The 
Netherlands. The archiving period for starts on the cover date of the final re.port. 
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Table 1 • Num ber o f revertants counted in t he bacterial reverse mutation test 

TA 1535 TA 1537 TA 98 TA 100 E. Coli 

-S9 I +59 -S9 I +59 -59 I +59 -S9 I +S9 -S9 l +S9 

0 llofpl::atP ~ ,,, 1fl 1·1 '.\1 " 1« 1tl? !'..' !I? 

20 24 5 16 35 53 154 179 57 49 

30 27 14 17 41 51 164 167 44 611 

Mean 2S 25 12 15 36 49 154 169 51 55 

StDEv 7 2 6 3 5 5 10 9 7 9 

62111J'pli1te 23 23 17 22 46 3i '154 161 57 55 

32 16 11 27 29 51 158 185 55 49 

3!) 26 19 24 23 52 132 210 89 62 

Mean 28 22 16 24 33 47 148 185 00 55 

StDev 5 5 4 3 12 s 14 25 8 7 
185~plate 18 23 22 18 40 45 '145 187 53 55 

3'!) 25 13 19 44 55 159 190 53 56 

27 25 11 Hi 36 62 137 187 53 55 

Mean 25 24 15 18 40 54 -147 IBB 53 55 
StDev 6 t 6 2 4 9 11 2 0 1 

551.S 119rp1ate 20 34 17 17 35 40 179 180 56 61> 

27 24 16 23 32 51 146 201 55 57 

:n 20 1-4 16 28 57 155 192 ts2 n 

Melll'I 28 26 16 19 32 49 1 60 191 58 00 

S!Dev 1 7 2 4 4 9 17 11 4 8 

1e67~p~ 35 20 13 29 36 51 173 171 38 ~ 

23 27 15 23 30 61 156 181 72 et 
17 20 9 20 29 53 169 142 71 ff7 

Mean 25 22 12 24 32 55 166 165 60 66 

StDev 9 .. 3, 5 .. 5 9 20 19 4 

5000 11ifplate 32 29 12 26 42 . 3S 180 202 72 ~ 

20 24 18 24 33 55 188 175 56 e.3 

lS 27 17 16 33 43 153 204 73 52 

Mean 30 27 16 22 l6 45 174 194 67 6S 

StDev l!i 3 3 5 5 9 18 16 10 16 
Positive Control 832 269 2290 180 2086 18&ll 841 2562 430 5S'll 

&i}1 307 4394 234 2149 1946 1004 2668 457 635 

M3 277 2112 226 195Q 1904 g37 2935 !161 533 

Mean 655 2!14 2932 21 3 2065 1906 g27 2722 43l 576 

StOev 31 20 1269 29 07 39 82 192 611 38 
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Appendix 1 - Result~ of the bacterial reverse mutat ion test 
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Mean Average number of revertcnts per plate 
StOev Sta ndard de viation 
59 Liver homogenate from rats treated with aroclor 
Pos . Ccntrol Positive control: see text for actual concentrations of reference m utagens 
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Annex 1 - GLP compliance monitoring unit statement 

ENDORSEMENT OF COMPLIANCE 

WITH THE O£CO PRINCll'l£S OF 


GOOD LABORATORY PRACTICE 


PUfl:Uan11o!he Ke1herlana; GlP Com1T.ii<"~ r..~.oitofln) Program"Tle and 

acccrd·ng to D1rGo:tr.1C 2~•'1llEC tno contoonnywtt. tlE OECO Prlm:is•••i CJ/ GLP 

\'111$ 0:1-sc~ on 2G SeJ)tomlHl~-6 Ccto:ier and oOcconoor 2015 ~• 

Tt..n T ri•\lcion B'J 


Ulr;i::h:;.aM9 <8, 31().1 -IE Zets: 


PO 8<u. 34<1. $70) .A\' Z~· 


11 IG hOIO'Ht'l c:in11rmed 11at the afore-mer.ti(l/'10:l :01:1 !:¥:~Hy Ii currenilt opera:inlJ 

1n corn~llar:ewit'I tl1e OECO PrBc:iplCG ¢ Gcod L.:lb:r:Jt:JJ)' Pracb In the 

fiib ..,in; 111-:.111 of cxpcl'11"..c: follicitJ, rr.lflei~nicity. 11113.!yt'cnl and clink:.1 

di~mistiy, sa:'!ty p~1.1m-.·'lco1v\:,-y . kinel i::s , melebol~m end fn·vlro i1udto5. 

~t• C9 +o 1111r,<'t1(Y.;JJ<cdln >~l r~•'rr d _....n-, Vhfore s>d 511<'1 

s~~»'l.itU 1, w ... 67 Ui:x :H 


P.c. e .. oao.~"))(~• IJ:!,.,,., 1lt•N;1>"1:nn 
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Annex 2 - Characteristics of Salmonella typhimurium and 
Escherichia coli strains 

Frozen stocks of e01ch strain are yeariy checked for h istidine or byptoph"n requirement "nd fo r 

sensitivity to "mp1cillin, cryst.,f violet and UV r01di01tion at the d ..te of freezing. The resul ts for 
the stocks used in the pr-esent assay s a re: 

St.... in Stock date Addition"! mutations• 

tfa uvr R-factor his trp 

TA 1535 06 August 2015 - - - NT 
TA 1537 15 Janu01ry 2016 - - - - NT 

TA 98 15 J"nu"ry 2016 - - + - NT 

TA 100 15 January 2016 - - + - NT 

WP2 uvrA 15 January 2016 :l: - - NT ­

1rfa : - = sensitive to cry stal vio let ; ± =we"k sensit ive to crystal v io let 
uvr : - =sensitive to UV r"diation 
R-factor : -= sensit ive to ampic illin ; + = resist..nt to ampicillin 

His : - = requires h istid ine 

Trp : - = requires tryptophan 

NT : not tested 

Refer ences 

Ames, 8 .N .. J . McCann and E. Yam asaki ( 1975) Methods for detecting carcin09ens and 

mutagens with t he Salmonella m"mm;oli"n microsome mut.,genki ty tt!st. Mut;ot ion Rt!s. 

31 : 347-365. 


Maron, D.M. illnd 8 .N. Amt!s ( 1983) Revised methods for the Sa/moneflill mut.genicity test. 


Mutation Res.. 113 : 173 -215. +ERRATUM, Mutation Res. 113: 533. 
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Annex 3 - Quality control and production certificate of Aroclor 
1254- induced rat liver homogenate 

The batch of S9 was obtained from Trinova Biocnem (Giessen, Germany) and was originally 
from Moltox Molecular Toxicology Incorpo~ted (Boone, USA). The quality certificate was 
provided by the supplier. 
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Acceotabl e ranQes o r ne •ative control data, Plate incorooration method 
strain revertant colonies per plate (with and without S9-mix): 

negative control, acceptable range 

TA 1535 10 75 

TA 1537 4 - 40 

TA 98 20 95 

TA 100 100 230 

WP2 uvrA 47 - 98 

t blAcceo a e ranaes f t I d tor oos1 ave con ro a a I t ·<> a e incornora ion method 
Strain in the absence of the Minimum in the presence of Minimum 

S9-mix Mutation the S9-mix Mutation 
Ratio Ratio 

TA 1535 sod ium azide : 5 2-aminoanthracene: 5 
1.0 1JQ/olate 2.0 ua/ o late 

TA 1537 9-aminoacridine: 1() Benzo(a )pyre ne: 3 
80.0 un/n late 4 .0 ua/ olate 

TA 98 2-nitrofl uorene : 5 2-aminoanthracene: 3 

2.0 ua/olate 2.0 un/ o late 
TA 100 sodium a zide: 3 2-aminoa nthracene: 3 

1.0 ua/olate 2.0 ua/olate 

WP 2 uvrA N-ethyl-N-nitrosou,.ea : 3 2-aminoanthracene: 3 

100 1Jalolate SO ua/olate 
Mutation Ratio : numbe-r of induced revertants/numbe,. of control revertants. 
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Annex 4 - Acceptance ranges for negative and positive control 
data 

­

­

­
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Mutagenicity: 
ove.-all iudoement - + + -

Mubgenicity: 

judgement 

First I second 

assay 

-I 
-

- I + +I - I+ + /+ +I­ +/­
(second assay 

according to 

'treat and 

olate'} 

Number of studies 151 3 22 0 18 0 14 

non-mutagenic (negative) 

­
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Annex 5 - Historical data of bacterial reverse mutation test 

False ne.9ative responses 
Reproducibility betwe~m first and second assay w ith rHpect to predicting o verall absence of 

mutagenicity. Data from studies unti l September 2016. 

+ mutagenic (positive ) 
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Mean:!:: SD number of revertants per pla te (n u mber of assays ) 

Strain Methanol/ DMSO PBS''later 
ethanol 

without 59-mix 

TA 1535 23 :!:: 10 ( 3 ) 26 :!:: 13 ( 10 ) 22 ± 7 (27) 20:!::3(4 ) 

TA 1537 10 ±1 ( 2 ) 11 ± 3 (11) 11 ± 3 {30) 10 ±4(4) 

TA98 23 ± 0 ( 2 ) 30 ± 4 ( 10) 27 ± 4 (25) 30 :!: 7 (4 ) 

TA 100 112 :!: 7 (2) l4S :!: 34 (27)144 :!:: 23 133 ± 6 (4 ) 
( 11) 

WP2 uvrA 56 ± 12 ( 2) 60 :!: 8 (10 ) 58 :!: 7 ( 23) 52 :!: 5 (4 ) 

with 59-m ix 

TA 1535 30 ± 13 ( 2 ) 18:1::5 ( 10) 20 :!: 5 (26) 21 :!: 4 (4 ) 

TA 1537 9 :!: 1 ( 2 ) 17 :!: 4 ( 10) 15 ± 5 {30 ) 17 :!: 6 (4 ) 

TA98 50 ± 2 ( 2 ) 49 ± 9 (10) 44 * 7 (27) 50 * 11 ( 4 ) 
TA 100 139 ± 14 ( 2 ) 149 :!:: 20 147 ± 23 (29} 171 ± 14 (4) 

( 10) 
WP2 uvrA 62 ± 4 (2) 71 ± 13 (1 0 ) 74 ± 13 (4 ) 68±7 ( 24) 

Historica l negative control {so lvent) data, a ll solvents toge ther. 
Data from assays conducted between 20H and September 2016. 

Number o f reve1tants per p late 

m ean± standard devi.a tion ; range; ( number of assays) 

Strain without S9-mix with 59-mix 

TA 15 35 

TA 1537 

TA98 

TA 10 0 

WP2 uvrA 

23 ± 8 

11±3 

28 ± 5 

144 ± 29 

58 ± 8 

13-6 0 

5 -17 

18-36 

91-219 

47-78 

{44) 

{48) 

{42) 

{45) 

(40) 

20±6 

15 ± 5 

46 ± 8 

150 ± 22 

69±10 

7-39 

6-24 

2 6-6 9 

109-192 

52-99 

(4 3 } 

(47) 

(44) 

(45) 

(41) 
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Annex 5 - continued 

Histo rical solvent controls 
Demonst ratio n of the absence of mutagenic effects for several commonly used solvents. Data 
from assays conducted between 2011 and September 2016 . 
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Annex S - continued 

Historical positive controls 

Overview histor ical positive control. 


Data from assays conducted between 2011 and September 2016.• 


Mutation Ratio: 

Strain Com pound2 mean ± standard deviation: range 

lnumber of a.ssavs} 

witllout S9-mix 

TA 1S35 NaN3, 1 un/olate 31 :t 03 8-61 (44 )

TA 1S37 9 -AA, 80 Ull/D"late 207 ± 91 73-469 {48} 

TA98 2-NF, 2 ua!Plate 42::!:16 13-82 {42} 

TA 100 NaN3, l 	ua/olate 6±1 3-9 {4S} 

VIP2 uvrA EfolU, 100 1Jal1>late 11±3 5-18 (40}

witll S9-mix 

TA 1S35 2-AA, 2 un/olate 18±7 8-43 (43) 

TA 1S37 BP, 4 ua/olate 19± 12 4-69 (47} 

TA98 2-AA. 2 ua/olate 30±11 14-69 (44)

TA 100 2-AA, 2 un/olate 15 + 6 3-25 {45} 

WP2 uvrA 2-AA, 80 ua/plate 9±4 5-24 (411

Mutation Ratio: number of induced revertants/number of control revertants 

2 	 NaN3 = natrium azide 

ENU = N-ni troso N-etllylurea 

2·-AA = 2-aminoanthracene 

9-AA = 9-am inoacridine 

BP = benzo(a)pyrene 

2-NF = 2-nitrofluorene 
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Statement of GLP compliance 

t, •.tif> •Jndens19ne::t, hf>rehy d ei:1an: that this repQrt Gonst1tutes a complete, t rue and accurate 

rcprosentfl~on of the ~~uc1y ~n~ iti1 nnqilti; . All :.;t~1 !;ly tictivitie~ performed by Tn:;ke lion were 

car •1ecl out 1n co111pliar1cc with t h~ c.urren1 OECD Prim·iplE.>5 of Good Laborato:y Pract1ee' . The 
OECD prnic1p1cs o' Go~::! Labor.itory l'ract1C1;? .,irl! .m ;e,>ted by Regt.fatory Authcnties 
throughout the furopcan Commun1ry, USA and .lZJpan. Chemical analys•s for t he verincat1011 of 
the test subst ance rdcnti ty and oroperties was not pcrformccl 111 this !>tud y . 

Study dl~or 

l. 
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Quality Assurance Statement 

1, 1h<> 11r1rl!l'....;;io n -et1, tv;-re:;.v d:::.clare tna~ tl"•l !i rei;>ori: prov1cei; an acc;ur~tc 

r!!COr d of tho> proced~1rei; employed ~nd the resul ts obtained 1n th is sti.,dy, all 

audits wen~ stud} based and were re:mrteo to the study director and 
management 011 1 1r dd!es md•c~ted. 

P.nase St.Jrt date of audit Date of audit r epor1 

Aut horised study c lan 4 Oc1nber i'Ol6 4 Octo'Der 2016 

Authorised stl)dy p lan amendment I 4 April 20l7 4 Apnl 20 17 

Cell washino 12 October 2tHG ~ 2 OctObf1r 201& 

Cel l harvest1tto 13 October 2016 13 October 2016 

Sli de areoaratiof\ 2..q October 2016 24 Octobe r 2016 

Count1~g m11:ronuclc1 .74 OciClb~r .701G 24 October 20 16 

Prt.'.!1Jarnl10 11 of dosing solutions 2 Novemoer 2016 2 November 2016 

Draft report and study file 29 Mardi 2017 29 Man;h 2017 

f1 n:il rCOOl't A Ar> ril 2017 .<i April 201 7 

M.T.A. W'ol.\ers Date : 4 - t, - 2u '+. 
Qu<ility l\ss~1 rance aud to r 
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Summary 

The te.st substance, 2'-fucosyllactose was examined fo r its potent ial to induce micronuclei in 
culh.lred binucleated human lymphocytes, in both the absence and presence of a metabolic 
activation system (59-mix). Two independent test were conducted for whiceh blood ~"as 

obtained from h"o different donors. Culture medium (RPMI1640) was used as a solvent for tlie 
test substance. The final concentrations of the test substance in tlie cultures ranged from 
3.9 to 2000 µg/ ml. In the both tests, tlie maximum final concentration in the culture medium 
was 2000 pg/ ml, based on the purity of the test substance. Duplicate cultures were used in all 
experiments. Cytotoxicity was determined from tlie Cytokinesis-Block Proliferation Index 
(C8PI). In the first test, in the presence and absence of S9-mix, tlie treatment/recovery time 
was 4/20 hours (pulse treabnent). In the second test, in the continuous treatment group tlie 
treatment/recovery time was 24/ 0 hours. Solvent control and positive controls were run in 
parallel. 

In tlie performed expe1iments, the solvent control was within the range of historical data of 
the b~st facility. Treatment with the positive controls Cyclophosphamide and Vinblastine 
sulphate resulted in statistically significant increases in the numbers of binucleated cells 
containing micronuclei, when compared to the numbers observed in the cultures treated with 
the solvent control in both experiments. This demonstrates the validity of the study. 

In the first experiment, in the pulse treatment g1~ups both '"ith and without 59-mix, tlie test 
substance did not show a clear cytotoxicity to tlie cells. In the pulse treatment group with 
59-m ix, at a concentration of 1000 µg/ml, the obse1ved marginal cytotoxicity {13%) was 
considered to be not biologically relevant. Three dose levels (2000, 1000 and 500 µg/ml) of 
the test substance, together witli t he solvent control and positive control were analyzed for 
micronucleus induction in b inucleated lymphocytes. In both pulse treatment groups, the test 
substance d id not show a statistically significant increase in the number of binucleated cells 
containing micronuclei at any of tlie concentrat ions analyzed when compared to th~ concu1rent 
solvent control cultures. 

In the second expe1iment, in the continuous treatment group without 59-mix, no cytotoxicity 
was observed at the analyzed concentrations, except at a concentration of 1000 µg/ml. At this 

concentration the test substance was. slightly cytoto.xic to the cells. Due to the absence of a 
dose related cytotoxicity, the observed cytotoxicity of 18% was considered to be not 
biologically rel.evant. Three dose levels (2000, 1000 and 500 pg/ml), together with the solvent 
control and positive cootrol were analyzed for micronucleus induction in binucleated 
lymphocytes. The test substance did not show a statistically significant increase in the number 
of binucleated cells containing micronuclei at any of the concentrations analyzed when 
compared to tlie concurrent solvent control. 

From the results obtained in the in vitro micronudeus test it is concluded that, under the 
conditions used in tliis study, tlie test substance, 2'-fucosyllactose, was not clastogenic and/or 
aneugenic to cultured human lymphocytes. 
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1 General 

1.1 	 Study Sponso,. 
Sponsor: 	 Friesl<tnd C..mpin<1 lnnov<ttion 

Bronl<tnd 20 

6708WH W<tgeningen 

The Netherfands 

Monitor: O. Oelsing, PhD 

Phone-: +31 6 5359 811.1 
E·m<til: di<tnne .delsing@frieslandc<tmpin<t.com 

1.2 	 Test filolrty 
Trisk eilion B.V. www.biskelion.n l 
Posbtl address: P.O. Box S44 

3700 AV Zeist 

The Netheriands 

Location: 	 Utrechtse\.ieg '48 


3704 HE Zeist 


The Netherlands 


Phone: 	 +31 88 866 2800 

Study di~or: F .A.A. van Acker 
Phone: +31 88 866 261.8 
E-m;1il: frederique.vanacker@trislcelion.n l 

1.3 	 Time schedule 

Experimental start date: 6 October 2016 

Experimental completion date: 10 November 2016 
I 
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2 	 Introduction 

2. 1 	 Objective an d backg,-ound 
The purpose of this study was to d etermine the potential of the test substance , 2 ' ­

fucosyHactose to induce m icronudei in v i tro in binucleated human lymphocytes. The in vitro 

micronudeus test was used for the detection of chem icals that induce t he formation of sm all 

membnme-bound DNA fragments in the form of micronuclei in the cytoplasm of interphase 

cells. These micronudei may originate from acentric fragments (chromosome fragments 

lacking a centromere) or whole chrom osomes that were unable to migrate with the rest of the 

· chromosomes dur; ng the anaphase of cell d ivision. The assay thus has the potential to detect 

the activity of ln>th clastogenic a nd aneugenic chemicals. The actin polymerisation inhibitor 

cytochalasin B, added during the target mitosis, a llowed the identificaition of nucle.i that have 

undergone one div.ision as binucleates. At predetermined inte1Vals after· treatment, t he cells 

were harvested, fixed and transferred o·nto microscopic slides. After staining, the slides were 

analyzed microscopically for the presence of micr-onude i in binucleated cells. 

2 .2 	 Applicable gu idelines 
The study plan has been drafted in accordance with the following guide line : 

OECO guideline 467 for the testing of chemicals; In Vitro Mammalian cell Miccronucleus Test 
(MNvit}; adopted 29 July 2016. 
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3 Study plan and deviations 

3. l Study p lan 
The study was conducted according to study plan P20817/0S entitled: "'In vitro micronudeus 
test with 2'-fucosylladose in cultured human lymphocytes" and one amendment. The study 
plan was approved by the study director on 30 September 2016. 

3.} Dev iati1)ns 

No deviations from the study plan occurred. 
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4 Materials and methods 

4 1 	 Characten zation of the test substance 
Test mate1ial name 1 : 2'-fucosyllactose 
Chemial name l : 2'-Fl 
Batch number 1 : MRS02 
CAS number 1 : 41263-94-9 
Appearance 1 : white powde1· 

Purity 1 :94% 

Molecular formula' ­ : C1aH3iQ1s 


Molecular weight• : 488.99 9/mol 

Storage conditions 1 : 2-10°c, protected from light 

Expiry date 1 : 15 July 2018 

Supplier : sponsor 

Ttiskelion ref. no. : 160161 


The Certificate of Analysis of the batch of the test substance used for this study was provided 
by the sponsor and is included as Annex 5. 

'1.2. 	 Characterization of the positive control substances 
Indirect acting clastogenic positive control: 
Name : Cyclophosphamide 
Appearance : white plaque 

Batch number i 3J047 

CAS Reg. Number : 6055-19-2 

Molecula r formula : C7H1.~ClzN202P.H20 


Molecula r weight : 279.10 g/mol 

Purity : 100% 

Storage conditions : ambient temperature (15-25<>C) 

Date received ·: 18 March 2014 

Expiry date : 31 October 2016 

Supplier : Baxter B.V. 

Ttiskelion d ispense no. : 1400A5 
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Aneugenic positive control: 

Name : Vinblastine sulphate 

Appearance : a white powder 

Batch number : 35366 

CAS Reg. Number­ : 143-67-9 

.Molecula r formula : C4$HseN409 

Molecula r weight : 810.974 g/mol 

Purity : 100% 

Storage conditions : 2-1 0 oc 

Date ·receive.cl : 11 luly 2014 

Expiry date : 11 July 2019 

Supplier : Sigma-Aldrich 


Triskelion GROS no. : 104661 


4-J. 	 Tissue culture media .and ot her c hemicals 
Fetal calf serum~ RPMI 1640 medium (with HEPES and Glutamax) and penicillin-streptomycin 
were pwrchased from Life Technologies, Paisley, U.K.; 1nicotinam.ide-adenine dinucleotide 
,phosphate disodium salt (NADP) from Roche Diagnostics, Almere, The Netherlands; glacial 
acetic acid from Merck-Darmstadt, DafTilstadt, Germany; methanol from Biosolve, 8 .V., 
Valkenswaard, the Neth111rfands; dimethylsulfoxide (DMSO), O-.g lucose-6-phosphate disodium 
salt (G-6-P), Vinblastine sulphate, acridine-orange and Cytochalasin B from Sigma-Aldrich 
Chemie GmbH, Germany; phytohemagglutinin (PHA-l) from BioChrom AG, Germany; 
Cyclophosphamide from Baxter B.V., Utrecht, the Netherlands. 

4 .it 	 Cha1acte1i sation of the test s ystem 
Blood samples were obtained by venapuncture from two young healthy, non-smoking 
<individuals (37 and 28 years old) with no known recent exposures to genotoxic chemicals or 
radiation. The blood was collected .in sterile, heparinized vacutainer tubes and gently mixed 
before use to prevent dotting. A different donor was used for the first and second test. Th.e 
culbJres "1ere set up within 1 hour after withdrawal of the blood. 

The medium for cuJturing the human peripheral blood lymphocytes consisted ·of RPMI 1640 

medium (with HEPES and Glutamax}, supplemented witih heat-inactivated (30 min, S60C) fetal 
calf serum (20% v/v), penicillin (100 U/ml medium), streptomycin (100 µg/ml me.dium) and 
phytohe-ma99lutinin (2.4 i.ig/ml). 

4 .5 	 Metabolic activation system 
The S9-mix consisted of a liver homogenate fraction (S9) and cofactors as described by .Ames 
et al. (ll.'375} and Maron and Ames (1983). The S9 liver homogenate used in this study was 
purchaS4!d from Trinova Bioc:hem (Giessen, Germany) and were o riginally from Moltox 
Molecula r- Toxicology lnc;orporated (Boone, USA). Annex 2 p.-esents the quality of the used S9 
batc!h. Immediately before use, S9-mix was prepared by mixing the thawe.d S9 with a NADPH­
generating system. The final concenb"ations of the various ingredients in the S9-m'ix were: 
magnesium chloride 8 mM; iwtassium chloride 33 mM; G-6-P 5 mM; 'NAOP 4 mM; sodium 
phosphate 100 mM (pH 7.4) and S9 40% (v/v). The final concenb"ation of the S9 in the culture 
medium was 4% v/v. 
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4.6 	 P1·eliminary tests I meawrement:s 
A maximum stock concentratian of 20 m g/ml was prepared in cultu.-e medium (RPMl1640} 
based on the purity of 94o/o. Seri al dilutions of 10, 5 , 2.5 and 1.25 mg/ml were prepared from 
the stock concentration in culb.lre medium. Subsequently, 0.5 ml of the stock solution and 
seria l dilutions were added to 4 .5 ml culb.lre medium without serum. The final concent rations 
of the test substance were: 2000, 1000, 500, 250 and 125 µg/ml. Shortly aft:er p.-eparation at 
ambient temperature changes with respect to the test substance were checked 1oisually. In 
addition, pH and osmo'la lity measurements were perfonned. The results are summ.arized in 
Appendix 1, Tables 1.1 and 1.2. 

'l.7 	 Dose levels in the experiments 
ln the first test, pulse treatment both with and without met.abo'lic activation was conducted. 
Prior to dosing, a stock concentration of 20 mg/ml was pt"epared in cultu.-e medium based on 

the purity of 94%. The stock concentration was briefly mixed. Hereafter, serial sto~k dilutions 
(10, 5, 2.5, 1.25, 0.625, 0 .313, 0.156, 0.078 and 0.039 mg/ml) were prepa1·ed in culture 
medium from the stock concentration. 
In the pulse treabnent group both with and without metabolic activa tion the final 
concentrations of the test substance in culture medium were: 2000, 1000, 500, 250, 125, 
62.5, 31.3, 15.6 , 7.8 and 3.9 µg/ml. 
In the second test, continuous treatment was conducted. Prio.- to dosing, a stock concentration 
of 20 mg/ml was prepared as described in the first test. The serial d ilutions of the test 
substance were: 15, 10 , 7 .5, 5 , 2 .5 , 1.25, 0 .625, 0.313 and 0.156 mg/ml in culture medium 
from the stock concentration. The final concentrations of the test substance were: 2000, 1500, 
1000, 750, 500, 250, 125, 62.5, 31.3 and 15.6 µg/ ml. 

The concentrations of the test substance were not determined analytically; they were 
therefore nominal concentrations. 

4 .8 Expetimental procedures 
In the presence of phytohemagglutinine (PHA-L), aliquots o f 0.5 ml of whole blooc in 4.5 ml 
culture medium, were incubated fo.- 48 hours at ca.. 37oc in humidified air containing ca. 5% 

CO;z . The incubation was carried out in ste1ile (loosely) screw-capped cenbifuge tubes. At 
approximately 48 hours after initiation of the cultures, the cells were harvested by low speed 
centtifugation and suspended in freshly prepared tissue culture medium without fetal calf 
serum and PHA-l. Subsequently, the cultures were exposed to different concentratons of the 
test substance, solvent or positive control as described in paragraphs 4.9 and 4.10. Duplicate 
culb.lres were used for each test group. 

4.~ First test 
A volume of 0.5 ml of the test substance concentrations, solvent control (RPMl1640 medium} 
or 50 µI positive control solution was added to the tissue culture medium in individual culb.lre 
tubes. Cydophosphamide, which requires metabolic activation in order to induce a dastogenic 
response, was dissolved in culture me dium to a concentration of 2 mg/ml and used ilS positive 
control fo r the pul.se treatment group in the presence of S9-mix (final concentration 
20 pgfml). This single positive control response is considered to demonstrate both the activity 
of the S9-mix and the response of t he test system. To all cultures of the pulse t reatment 
groups in the presence of the 59-mix, 0 .5 ml of S9-mix (see paragraph 4 .5 ) was added. To all 
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cultures of the pulse treatment groups in the absence of S9-mix, an additional 0.5 ml culture 
me<fium was used instead. The total volume in each culture was 5 ml. After the 4 hours 
treatment period, the culture medium was removed. The cells were washed twice with 
phosphate-buffered saline (pH 7.4) and subsequently suppli.ed with 5 ml freshly prepared 
culture medium enriched with fetal cal.f serum (20%), PHA-l and cytochalasin 8 {6 µg/m l; fin.a l 
concentration). The cells were incubated for a.n additional 20 hours at Cil. 37°C in humidified 
ait· containing ca. 5% C02 and harvested 72 hours after initiation of the cultures (second cell ­
cyde). A schematic overview of the pulse treabnent groups are prHented below. 

Pulse treatment method (4 hours) with and without S9-mix: 

cell growth + phytohaemaggllltlnln Treatment t+/ - 59) 

Oh-------------------------48••••1s2h------------------------72 

4 . l 0 Second test 
In the continuous treatment group, a volume of o.s ml of the test. substance concentrations , 
solvent control or 50 µI positive control solution was added to the tissue culture medium in 
individual culture tubes. Vinblastine Sulphate was dissolved in culture medium to a 
concentration of 1.25 µg/ml and used as positive control (final concentration 0.0125 µg/m l). 
The total volume in each culture was S ml. The cells w~ incubated for 24 hours at ca. 37°C 
in humidified ;air containing ca. 5% C01 and harvested 72 hours after initi;ation of the cultures 
(second cell-cycle). A schematic oveNiew of the experiments is presented below. 

Continuous treatment method {24 hours) 

c.en growth+ phytol\aemagg!utlnln Tr~ (2411) ~ c:ytocMU$1n 8 Hatvest 

~--------------...sr···············i17:2h 

4,: l 	 Harvesting and slide prepoir;ation 

At the end of the total incubation p.nod the cells in each culture were harvested and 
pro~essed. The cells were h;arvested by low speed centrifugation, briefly treated with a 
hypotonic solution (0.075 M potassium chloride), fixed three times with a freshly prepared 
mixture of meth;anol and acetic acid, spread on dean slides and air dried. All procedures were 
performed at room temperature. 
Three slides were prepared from each selected culture of the test substance, the solvent 
controls and positive controls. The slides were coded by a qualified person not involved in 
scoring the slides to enable "blind" scoring and thereafter stained with a fluorescence ONA­
specific dye (acridin-orange) for an;alysis. 
One slide per culture w;as analyzed for Cytokinesis-Block Prolife.-..tion Index (CBPl} and two 
slides were analyzed for micronucleus formation. 
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'1.12 	 Microscope analysis of the slides 
Quantitative evaluation of cytotoxicity was performed using the CBPI. The C8PI indicates the 
average num~r of cell cycles per cell during the period of exposure to cytochalasin B. The 
CBPI was detennined from at least 500 cells per slide (in total 1000 cells per dose level) and 
was used to calculate cell proliferation and to estimate the percentage of cytotoxicity by 
comparing values in the treated and negative control cultures. 

The CBPJ, the replication index (RI) and cytotoxicity were calculated as follows: 

CBPI = no. of mononucleates + 2 x no. of binucleates + 3 x no. of multinudeates 
(total number of cells} 

Replication index{%} = 100 x CBPI TCmun) - 1 

CBPJ C(munl - 1 


Cytotoxicity {%) = 100-Replication index 

T (mean> Mean of two cultures treated with the test substance 
C(moa~J Mean of two cultures treated with the negative control 

The CBPJ was calculated for treated (selected doses) and control cultures as a measure of cell 
cycle delay. If observed, the concurrent measures of cytotoxicity (cell density on the slides, 
signs of apoptosis or necrosis) were recorded for all b ·eated and negative control cultures. 
Based on the evaluation of cytotoxicity, analysis of micronudeus formation was carried out at 
least on three analyzable concentr.itions of the test substance, together with the solvent and 
the positive control cultures. Where cytotoxicity occurred, the concentrations selected aimed 
to cover a range from that producing SS :I: 5% cytotoxicity, moderate and little or no 
cytotoxicity. 
At least two thousand binudeated cells per concentration (1000 per culture) were examined 
for the presence of micronuclei. Criteria for scoring cytokinesis-blocked (binudeated) cells and 
micronuclei are presented in Annex 3 of this report. 

4 , l J 	 Evaluation and interpretation of the n~sults 

The frequencies of micronuclei found in the cultures treated with the test substance and 
positive control cultures were compared with those of the concurrent solvent control using the 
Chi-square test (one-sided). The results were considered statistically significant when the p ­
value of the Chi-square test was less than 0,05. 

The study was considered valid if the d astogenic and aneugenic positive controls gave a 
statistically significant increase in the number of binucleated cells containing micronuclei and if 
the solvent controls were within the historical data of the test facility. 
The response was considered clearly positive if all of the following criteria are met: 
- at least one of the test concentrations exhibits a statistically significant increase compared to 
the concurrent negative control. 
- the increase is dose-related in at least in one experimental condition \'llhen evaluated with an 
appropriate trend test 
- any of the results are outside the distribution of the histori.cal solvent control data. 
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A response was considered clearly negative if a ll of the fo llowing criteria are met: 

- none of the test concentrations exhibits a statistically signr~nt increase compared to the 


concurrent negative control. 

• there is no dose-related increase when evaluated with an appropriate t rend test 
- all results a re inside the distribution of the historical negative conb"ol data . 

A test result ' "as considered equivocal if the response was neither positive or negative even 

after further investigation. 

Statis~I methods were used as an a id in evaluating the test results. Both biological 
relevance and statistical analysis were considered in evaluation of the response. Biological 
relevance was evaluated by comparison of the test results with the test facility's historical 
range of the solvent control. 
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5 Results and discussion 

The potentia l dast09enic and/or aneugenk effect of the test substance, 2' -fucosyllactose, wH 
investigated using the in 11it:ro m icronudeus test. The distribution of mononucleated. 
binucleated and multinucleated cells wH as.sessed to calculate p1·o lifer"1Jtion indices (CBPl) and 
percentage cytotoxidty. ln both experiments, cells. were treated with the test substance up to 
the maximum final concentr"1'tion of 2 mg/ml, bas.ed on the purity, u requested by the OECD 
guideline 487. The selection of dose levels fo r micronucfeus analysis wu bued on the 
cytotoxicity as. determined by the CBPl index . Subsequently, the number of bmucleated c.elfs 
cont1'1nin9 one o r more micronud e i were anoalys.ed to .assess the clastogenic and/or aneugenic 
potential of the test substance. 
There were no aberT"IJnt findings observed during the performance of the first and the second 
experiment of the in vitro m icronudeus test with respect to the test substance and culture 
medium . The result.s of the e xperiments are summari zed in Appendix 2, Tables 2.1 - 2 .3. 
Annex 4 presents the histon cal data of in vitro micronucleus tests in cultured human 
lymphocytes performed oat the test fiacility. 

5. 1 	 Prel1m1Nry tests I meoasurements 
In the solubility test, it wu o~nied thillt culture medium ( RPMJ 1640) wH ;a suitable vehicle 
for the test subst.ance. The stoc.k concentration of 20 mg/ml appeared to be ill cleu solution 
showing no discolor"IJtion when compared to the solvent (culture medium). The osmola lity and 
p H va lues were determined shortly after preparation at ambient temperoature. The obtained pH 
and osmola lity results were within the normal values {Appendix 1, Tables 1.1 - 1.2) . Bas.ed on 
the observilltions during the solubility test and meuurements, it wu decided to use 
2000 µg/ m l u the maximum final concentr"1'tion in the culture medium fo r the pulse treilltrnent 
groups, in both the absence and presence of S9-mix. 

S 2. 	 M1cron ud e1 induction ;as ;a result of treatment with the solvent control and pos.bve co ntrols 
In both experiments. the solvent control (culture medium) wu within the roange of historical 
data of the test f"IJci lity. Treatment with the positive control substances Cyclophosph amide and 
Vinblutine sulphate resulted in statistic.ally signifk ant increues in the number o f b1nucleated 
cells containing micronudei, when compared to t he numbers found in the concurrent solvent 
control culh.lres. This demonstnted the validity of the in vitro micronucleus test (Appendix 2 , 
Tables 2.1-2. J) , 

5.3 	 Cytotoxicity observed in the fu'St and second test 
Jn the first experiment. in the pulse treatment group with S9·mix, no cytotoxicity was 
observed at the anilllyzed concentrations, except fo r the concentr"1'tion of 1000 µg/ ml. At thjs 
concentration the test substance was Vef'Y slightly cytotoxic {13%) to the cells. Due to the 
absence of a dose related cytotoxicity, the observed cytotoxicity at this concentTatjon wH 
considered to be a chance finding and not biologically releva nt. ln the pulse treatment group 
without S9·mix, no cytotoxicity woas observed at any of the concentroations analys.ed when 
comp1'red to t he concurrent solvent control cultures . The positive control substance 
Cydophosphamide (20 µg/ ml ) showed 59% cytotoxicity (Appendix 2,Tables 2. 1 • 2. 2). 
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In the second experiment., in the continuous treatment group without 59-mix, no cytotoxicity 
was observed at the analyzed concentrations when ~mpared to the concurrent solvent control 
cultures, except for the concentrat.ion of 1000 pg/ml. At this concentration the test substance 
was slightly cytotoxic (18%) to the cells. Due to the absence of a dose related cytotoxicity, the 
observed cytotoxidty a t this concentration was cons.idered to be a chance finding and not 
biologica.lly relevant. The positive control substance Vinblastine sulphate (0.025 pg/ml) 
showed 82% cytotoxicity (Appendix 2 , Table 2 .3) 

5,4 	 Micronudei induction as a result of treatment with the test substance 
In all t reatment groups, three test substance concentrations (2000, 1000 and 500 µg/ml) , 
together \\lith the solvent control and positive control were analyzed for micronucleus induction 
in b inudeated lymphocytes. In all treatment groups, the test substance did not show a 
statistically significant., dose-dependent increase in the number of binud eated cells containing 
micronuclei at any of the concentrations analyzed when compared to the concurrent solvent 
cultures (Appendix 2, Table 2.1 - 2.3). I A addition, ·the number of binudeated cells containing 

micronuclei were within the historical data range of the test facility (Annex 4). 
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6 Conclusion 

Fr om the 1·esults obtained in the in vitro m icronucleus test it is concluded that, under the 
conditions used in tnis stu dy, t ile test substance 2'-fucosyllacbose was not clastogenic and/ o r 

anet.igenic to cultured numan lymphocytes. 
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7 	 Documentation and retention of records, samples and 
specimens 

The follo~..,ing study specific materials will be archived for 5 years: 

- Raw data (or b-ue copies if unsta.ble) 

- Microscopic slides 


The follo\..,ing sturly spcedfic materials will be archived for 15 years: 

- Original study plan and final report, and any amendments thereof 


Gene1·al raw data will be retained for at least 25 years, after· which they may be destroyed 
without further notke. These may indude, but a re not necessarily limited to: 
- Facility-based documents 
- C3libr~Uon 3nd qu~lity control d~b 

- General .registrat ions potentially used for more than one study 

The sponsor will be asked whether the study plan, fiial report, amendments, raw data, 
ind uding microscopic slides, and con-esP'Qndence should be discarded, retained for an 
additional period, or transfen ed to the arch ives of the spcnsor. 

All materials will be r·etained in t he archives of TNO, Utrechtse\..,eg 48, 3704 HE Zeist , The 
Netherlands. The archiving period for starts on the cover date of the final report. 
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concentrations 

Cua/ml) 
2000 Appeared to be a dear medium color solution. 

1000 

500 

250 
125 

•1 no entry: no aberrant findings 

Tabl I I de 1.2: Osmo a itv an pH measurements 

final concentrations (µg/ml) pH measurements Osmolality measurements 

in culture medium (mOsmol/l<g) 

NC 7 .19 30(; 

2000 7 .21 JOE 
1000 7 .24 304 

500 7.25 30:! 

250 7.25 30:! 

125 7.24 30:! 
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Appendices 

Appendix 1: Observations during solubility test and measurements 

a 'th resoe , thet st SU It 'th ut erum.Tble 11 : Chanaes w1 ctt0 e bStanee in cu · ure me 1um w1 0 s 

NC: negative control (culture medium RPMU640) 
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reow,;,ry 

tlltlf!(h ) 

Duse 

!Nel 

{!JO/ml) 

Ce ll sage 
analyslS/ soo 
(MO-BN-HU) 

Bii 

(%) 

CBPl CBPl 

{Mtoilll) 

RI 

(%} "" Cyt.ot.ox. 

( 100­

RI) 

~ecied 

for MPI 

a nalysis 

(+/- ) 

HNBl'U 

10006N 

MNBN/ 

2000 BN 

('llo) 

Stiltistl~1 

(p-valuf!} 

4/20 

( +59) 

NC 243 255 2 51.00 1.52 1.5 2 100 0 + 7 14 

(0.70) 

-
250 243 7 48.60 1.51 7 

2000 253 244 3 48.. 80 1.50 1.<48 92 8 + 8 17 

10 .85) 

n.s. 

278 217 5 43.40 1.<15 9 

1000 278 22 1 1 44.20 l.'4S 1.45 8 7 13 + 7 13 

10.651 

11.S. 

275 222 3 44.40 1.46 6 

500 259 238 3 47 .60 1.<49 1.47 90 10 + 4 13 

10.651 

ft.~. 

281 217 2 43 .40 1.<M 9 

250 253 242 s 48 .40 1.50 1.49 95 5 - - - -

262 237 1 47.40 1.48 -
125 270 227 3 45.40 1.41 1.47 91 9 - - - -

269 228 J 4S.60 1.<17 -
62.5 27! 223 6 4<1.60 1.47 1.47 92 8 - - - -

265 232 3 46.40 1.48 -

CP20 397 102 1 20.40 1.21 1.21 "'1 S9 + 25 51 

(2.55) 

<0.000 1 
-..~393 106 1 21.20 1.22 26 
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Appendix 2: Tables of results 

Table 2 .1 Test l a>Pulse treatment method with m etabolic activation 

The fixed cells ofdose levels (3.9 to 31.3 µg/m)I were stored without s lide preparation. 

Abbreviations: 
Treatm: t reatment time 

C}-totox: cytotoxicity 

MO: Mononucleated Cells 

BN: Binucleated Cells 

MU: Multinud eated Cells 

CBPI: Cytokinesis-Block Proliferation Index 

RI: Replication index 

MN: Micronuclei 

MNBN: Micronucleated Bi nucleatedl CEiis 
NC: negative control (cultur-e medium RPMI1640), 

CP: Cycloph osphamide 

n.s: not significant compared to the concun-ent control 

- : not selected 

l ) Chi-squa1·e test (one-si ded) ; *** p~0.00()1 
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Appendix 2 - continued 

Table 2 .2 Test !~Pulse t r e..tment method without m etabolic activation 

•~rrn/ DC6e c.e11 staoe BN CDl'l CSPI RI % ~ 

tee.DYery level. ana1ysl!l(.SOO ('JI>) (mean) (%) Cytoto.1t. rot MN 

Ume ( h) {µg/ ml) {HO-BN-KU) { 100-fU' anal)'Sls 

HJ-I 

NC 245 2A9 6 119 .l!IO 1 .5 2 1.52 100 0 + 
246 2A6 B 49.20 1 ..52 

2000 246 2A5 9 49.00 1.5 ] 1 .54 103 0 + 
230 265 5 SJ..cc 1.55 

1000 236 25<1 5 51-80 1.54 1.52 100 o + 
258 229 13 45.80 1.51 

·• / 20 500 237 253 10 50.60 1.55 1.56 106 0 + 
(-59) 220 278 2 5i5.60 1.56 

250 225 272 3 54.40 1.56 1.57 108 0 -
219 275 6 55 .00 1.57 

125 251 242 7 48.40 1.51 1.50 96 4 -
259 234 7 46.80 1.50 

62.S 227 2b7 6 Sl.40 1..55 1.58 111 0 -
210 279 u 55.80 1 .60 

MNSNf MNBN/ .stat<lstlcs' 

1000BN 2000 BN ~value) 

(%) 

D 17 -
9 (0.851 

B 15 11.S. 

7 (0.75 ) 

B 15 n.s. 

7 {0.75) 

9 17 n.s. 

B (0 .8Sl 

- - -
-
- . -
-
- . -
-

The fixed cells of do~ le vels (3.9 and 31.3 µg/ m}I were stored without slide preparat;on. 

Abbr~viations: 

Treatm : t reatm ent time 

Cytotox: cytotox icity 

MO: Mononudeated Cells 
SN: Binucleated Cel.ls 

MU: Multinud eated Cells 

CBPI: Cytokinesis-Block Prol iferation I ndex 
fl! ; R...,li'Ld liu n imJ.,,.. 

MN: Micronudei 


MNBN1 Micronudeated Binucleated ceUs 


NC: negative control ( 1% DMSO) 


n.s: not significant compared to the concurrent cont rol 

- : not select~ I detenninEd 
JJChi -square test (o ne-sided} 
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Appendi x 2 - continued 

Tt1ble 2.3: Test 2.-Continuous treatment metnod witnout metab olic activt1tion 

Tre.alm I ~ cell staoe BN (];pt CBP1 RI "" Seleaed MNBN/ 

-e<y le.el ~n.a lyslWSOO (%} (mean} ('Ki) cylot.o• . IOrHN 10008."l 

Ume (h) (IJ9/ml) (HO-BN-HU) (100-Rl) a11alys1S 

(+/ -) 

NC 298 191 11 38..2 1.<126 1.396 100 0 + 8 

330 157 13 31.-4 1.366 g 

2000 318 168 14 33.6 1..392 1.369 93 7 + 10 

332 163 5 32.6 1.346 9 

1500 32.1 162 17 .32.<I 1..l92 1.405 102 0 - -
306 179 15 35..8 1.418 -

24h 1000 351 138 11 27.6 1.l20 1.325 82 111 + 10 

(-59) 349 137 14 27.4 1.330 8 

750 299 188 13 37.6 1.<128 1.396 100 0 . -
325 168 7 33.6 1.364 -

500 316 171 13 l<l.2 1.394 1.399 101 0 + 8 

310 178 12 35.6 1.404 11 

250 306 182 12 36.<I 1.-412 1.401 101 0 - -
314 177 g 35.-4 1.390 -

V& -457 43 0 8 .6 1.086 1.073 18 82 ... .SS 

0.0125 470 30 0 6.0 1.050 71 

MN&N/ Stat.IStlcs' 

2000~ (p -value) 

(%) 

17 -
l 0 .851 

19 11.S. 

(0.95) 

- -

18 n.s. 

{0.90) 

- -

19 n.s. 

(0 .95) 

- -

127 <0.0001 

{6.351 ..... 
The fixed cells ofdo~ level (15.6 t:o 125 µ!}/m) I were stored without slide prepa r•tion. 

Abbreviations: 
Tret1tm: treatment time 

Cytotox: cytotoxicity 

MO: Mononucleated Cetls 

BN : Binucleated Cells 

MU: Multinudeated Cell s 

CBPI: Cytokinesis-Block Prolifer•tion Index 

RI: Replication index 

MN: Micronuclei 
MN8N; Mi._r u11uc..l.,c1lt:<.I 6 i11 uc.J.,...l.,J c.,11,. 
NC: negative control (culture m edium RPMI1640), 

VB: Vinblastin sulphate 

n.s: not significant compared to t he concun·ent control 

- : not selected 

1) Cni-square test (one-sided} : *** p::i;0.0001 

GRAS ASSOCIATES, LLC Page 141 of 147 



GRAS Notice - Purified 2'-Fucosyllactose (2'-FL) 

Glycosyn, LLC 9/29/1 7 


lti J JO 

s~~ I \/'20317/0S I riNJ l .. ~ ;:iot 7 

An11 ><c: s 

An•••• 11 GU > Compli~nce Monitorin o Unit S t a te ment 

ENDORSEMENT Or CO ~PLIAt.ZCE 

• '" ~ -- ' .AP 

.._a1;~utt ;.s.~<1 onl:OSc:;·.._1b.< f V J' .A....:.-r •hJf• t-l•Plll .",) I"•"'-' 

"· ''"i• :I' llV 
...tn:J -./. .. .. J 111 /HIJ 
f. • ,.,. 

•t,1 1 ~ ".-' A 1J17.f " 

~ N1t CSit . .. IJ'';4fl• l'llft!it l' • t 1n •;lt.Jt l\J1 

'i:a'? c.c1· :;.-.:lJ.:fAr , ,.._~4 .... , 1011' .,.,,... _...." i • ..,,..._....,. 
~c ~ ...~· • ,,..,. t.,. .-........ 


Page 142 of 147GRAS ASSOCIATES, LLC 

(b) (6)



., 1 
 ,.,.., 

t.. 
' 111··11 

It I 

GRAS Notice - Purified 2'-Fucosyllactose (2'-FL) 

Glycosyn, LLC 9/29/17 


I . 


 study Rep

27 / 30TRISKELION B.V

A -No COMPANY o11 I v2os17/ 05 I Final I 4 April 2017 


Annex 2: The q u ality certificate of 59 

The batch of 59 used obtained from Tnnova Biochem (Giessen. Germany) and were 
originally from Moltox Molecular Toxicology Incorporated (Boone. USA). The quali ty 
certificate was provided by the !iupplier. 
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Annex 3: Criteria for analysis of cytokinesis-bloclled cells and micronuclei 

Criteria for scoring cytokinesis-blockecl (binudeated) cells: 

The cytokinesis-blocked cells that may be scored for micronuclei frequency should have the 
following characteristics: 

1. 	 The cells should be binucleated. 
2. 	 The two nuclei in a binucleated cell should have intact nuclear membranes and be 

situated withi'n the same cytoplasmic bounda1y. 
3 . 	 The two nuclei in a binudeated cell should be approximately equal size. staining 

pattern and sta·ining intensity. 
4. 	 The two nuclei within a binudeated cell may be attached by a fine nucleoplasmic 

bridge which is no wider than one-fourth of the largest nudear diameter 
S. 	 The two mai111 nudei in a binucleated cell may touch but ideally should not overlap 

each other. A cell with two overlapping nucle i can be scored only if the nudear 
boundaries of each nucleus are distinguishable. 

6 . 	 The cytoplasnnic boundary or membrane of a binucleated cell shou'Jd be intact and 
cleai1y distinguishable from the cytoplasmic boundary of adjacent cells. 

Criteria for scoring micronudei (MN}: 

Micronudei are morph ologically identical to but smaller than nudei. They have the following 
characteristics: 

1. 	 The diameter of micronudei usually varies between 1/16 and 1/3 of the diameter of 
the main nudei. 

2. 	 Micronuclei are round or ovill in shape. 
3. 	 Micronuclei are nonrefractile and can therefore be readily distinguished from artefacts 

such as staining particles. 
4 . 	 Micronuclei are not linked or connected to the main nuclei. 
S. 	 Micronudei may touch but not overtap the main nud e i and the micronuclear boundary 

should be distinguishable from tfie nuclear boundary. 
6 . 	 Micronudei usually have the same staining intensity as the main nuclei but 

occasionally m ining is more intense. 

References 
• 	 M. Fenech. W.P. Chang. M. Kirsch- Valders. N. Holland. s . Bonassi. E. Zeiger (2003) HUMN 

project: detailed <le.scription of the scoring criteria for the cytokinesis -blod micronucleus 

assay using isolated humiln lymphocyte cultures. Mutation Research 534. 65-75. 

• 	 Michael Fenech (1993) The cytokinesis-block micronudeus technique: A detailed 
description of the method and its application to genotoxicity studies in human populations. 

Mutation Research 285. 65-75. 
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0 + 59 35 * 0.70 ± 0.18 0.40 1.20 

0 59 35 * 0.68 ± 0.19 0.20 1.15 

-) 59 4 1% DM50 0.87 ± 0.18 0.65 1.15 

-) 59 3 2% DM50 1.16 :I: 0.30 0.90 1.65 

ents: culture medium, 1% Ethanol and 1% DMSO 

 

v

J. Historical negatilfe controls 

Treatment Number· of Veh icle % of binucleat ed Range 

time I tests cells containing (%) 

Recovery time (n) m icronuclei/2000 

(h) binudeated cells 

(Mean :I: S .D.) 

4/ 2

4 / 2

(24 /

(24 /

*All sol

2. Historical positive control data of the indirect acting clastogen Cyclophosphamide 
'in the oresence of metabolic .actifl.ationJ 

Treatment time 

I Recovery time 

(h) 

Number of 

tests 

(n ) 

Dose level 

( µg/ ml} 

% of binucleated 

cells containing 

micronuclei/2000 
binud eated cells 

(mean :I: 5 .0 . ) 

Range 

(%} 

4 / 20 + '59 35 2<0 3 .56 ± 1.04 1 .80 - 6.30 

3. Historical positive control data of the .aneugenic compound Vinblastine 
sulohate On the absence ofmetabolic acti11ationJ 

Range 


/ R ..covaty tima 


Treatment time Number of Dose level % o f binucleated 
.,.,11., conta ining ( '!<lo)t ....t .. (119/ m l) 

(h) micronudei/2000 


b inucleated cells 

(mean :I: S.D.) 


(24 /-) - 59 


(n) 

2 .80 - 6.056 0.0125 4.86 :I: 1.14 
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Annex 4 : Historical data of the in vi tro micronucleus tests 

Histo rical solvent. control data o f in vitro micronucleus tests performed at the test facility witn 

cultured h uman ly mphocytes: summar ized data 2008 - 2016. 

­

­ ­

­ ­

­ ­
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