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Tested microbes Method

Total microbes MSZ ENISO 4833:2003

Mold MSZ ENISO 7954:1999

Yeast MSZ EN ISO 7954:1999

E nterobacteria MSZ ENISO 21528-2:2007
Escherichia coli ISO 16649-2:2001

E nterococcus faecallis i 35 LMBG 06.00-32:1992

E nterococcus faecium i 35 LMBG 06.00-32:1992
Coagulase positive S taphylococcus i 35 LMBG 00.00-55:2000

Listeria monocytogenes Presence/absence (CFU/25g) MSZ ENISO 11290-1:1996/A1:2005
Salmonella Presence/absence (CFU/25g) (Real time PCR) AFNOR BRD 07/06-07/04 808463-RevC
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Microorganism (CFU/1g) Acceptable level of Rejection level of

microorganism (m) microorganism (M)

Aerobic mesophilic microorganisms 104 10°
Staphylococcus aureus 102 10°
E nterobacteriaceae <10 102
Salmonella/25g - -

Escherichia coli <1 <10
E nterococcus faecalis 103 10*
Y east and Mold 102 103

m: acceptable level of the microorganisms. M: rejection level of microorganisms. The sample is
satisfactory when value is under m, borderline when value reaches or exceeds m but does not reach
M and unsatisfactory if value reaches or exceeds M
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Mix of powders Final product
Appearance Appearance Aroma Flavor Texture
Intensity of colors Intensity of colors ~ Sweet Sweet Mouth feel
Lumps Lumps Vanilla Vanilla Lumps
Thickness Fish Floury Graininess
Other Fish Mouth coating
Other
ALk 76 Ak MG Cir 1§F D6 DUTRLA
Final product
Appearance Aroma Flavor Texture
Colour of the omelets (blue, brown and yellow) Egg Egg Spongy
Wrinkled Off note Salty Dryness
Other Off note  Denseness
Other
ol % 3y MG G G DEIXITAT
Final product
Appearance Aroma Flavor Texture
Colour of the pancake (blue, brown and yellow) Egg Egg Spongy
Wrinkled Sweet Sweet Dryness
Fish Fish Denseness
Burnt Burnt
Off note Off note
Other Other
Colour of the pancake (blue, brown and yellow) Egg Egg S pongy
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Energy SFA Total Sugars Sodium Proteins Fibers
- 1 point > 80 Kcal >1g >45¢g > 90 mg
- 2 point > 160 Kcal >2g >9g > 180 mg
- 3 point > 240 Kcal >3g >135¢g >270 mg
- 4 point > 360 Kcal >4g >18¢g > 360 mg -
+ 1 point >1.6g >0.7g
+ 2 point >3.2¢g >14¢g
+ 3 point >48¢g >2.1g
+ 4 point >6.4¢g >28¢g
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Attributes of quality

Microbiological safety Mandatory
Amounts of bioactives recovered after processing and preparation Mandatory
Chemical stability of bioactives compounds Mandatory
Nutrient profile Mandatory
Sensory analysis Secondary
Ease of storage Secondary
Ease of preparation by volunteers Secondary

Bioactive bioaccessibility Secondary
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Milkshake Custard dessert Pancake Omelet
Mixing All ingredients Bioactives Dried ingredients (3 min) Dried ingredients (3 min)
(10 min) e
Packaging Polyethylene Water and oil (5 min) Water and oil (5 min)
opaque bags
¥ - Heat 2.5 min at 250é C (one side) 2 min at250é C (one side)
Packagin Polyethylene opaque treatment 2 min at 270é C (other side) 45s min at 250é C (other side)
ging bags Room temperature
v —_— — Under 406 C (5 min) Under 40é C (5 min)
Room temperature Dissolve in custard
- (15 min) (15 min)
Dissolve in water
Polypropylene trays Polypropylene trays

Packaging | \/co, mixture (70/30)

N/CO, mixture (70/30)

v

-206C

Defrostto room T

Defrostto room T
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MILKSHAKE

AC

DHA

BG

DHA+AC

DHA+BG

Water

Milkshake powder

S kimmed milk powder
Modified Starch
Oatwell 28% XF+
OVO-DHA+

E minol+

Total

100.0 (70.6 %)
25.0 (17.7 %)
10.0 (7.1 %)
5.0 (3.5 %)

1.6 (1.1 %)
141.6 (100 %)

100.0 (66.7 %)
25.0 (16.7 %)
10.0 (6.7 %)
5.0 (3.3 %)

10.0 (6.7 %)

150.0 (100 %)

100.0 (68.6 %)

25.0 (17.2 %)
10.0 (6.9 %)
10.7 (7.4 %)

145.7 (100 %)

100.0 (66 %)
25.0 (16.5 %)
10.0 (6.6 %)
5.0 (3.3 %)
10.0 (6.6 %)
1.6 (1.1 %)
151.6 (100 %)

100.0 (64.2 %)

25.0 (16.1 %)
10.0 (6.4 %)
10.7 (6.9 %)
10.0 (6.4 %)

155.7 (100 %)

AC

CUSTARD DESSERT

DHA

BG

DHA+AC

DHA+BG

Custard dessert*
Oat well 28% XF+

125 (98.7 %)

125 (92.6 %)

125(92.1 %)
10.7 (7.9 %)

125 (91.5 %)

125 (85.8 %)
10.7 (7.4 %)

OVO-DHA+ 10.0 (7.4 %) -- 10.0 (7.3 %) 10.0 (6.9 %)
E minol+ 1.6 (1.3 %) --- 1.6 (1.2 %)
Total 126.6 (100 %) 135 (100 %) 135.7 (100 %) 136.6 (100 %) 145.7 (100 %)
PANCAKE

AC DHA BG DHA+AC DHA+BG
Water 48.8 (48.7 %) 49.0 (49.0 %) 83.7 (55.8 %) 47.4 (47.4 %) 83.7 (55.8 %)
Flour 31.9(31.9 %) 27.4 (27.4 %) 22.3(14.9 %) 25.8 (25.8 %) 22.3(14.9 %)
Maltodextrine --- 15.0 (10 %) -- 8.5 (5.7 %)
oil 11.1(11.1 %) 10.9 (10.9 %) 12.5 (8.3 %) 10.9 (10.9 %) 12.5 (8.3 %)
S kimmed milk powder 2.2 (2.2 %) 2.2 (2.2 %) 1.8 (1.2 %) 2.2 (2.2 %) 1.8(1.2 %)
Whole egg powder 2.2 (2.2 %) - 3.6 (2.4 %) -
Salt 0.5 (0.5 %) 0.5 (0.5 %) 0.5 (0.4 %) 0.5 (0.5 %) 0.5 (0.4 %)
Preservatives cocktail** 0.015(0.015%) 0.015(0.015%) 0.022 (0.022 %) 0.015 (0.015 %) 0.022 (0.022 %)

Oat well 28% XF+

10.7 (7.1 %)

10.7 (7.1 %)

OVO-DHA+ 10.0 (10.0 %) 10.0 (10.0 %) 10.0 (6.7 %)
Eminol+ 3.2(3.2 %) - 3.2(3.2%)
Total 100 (100 %) 100 (100 %) 150 (100 %) 100 (100 %) 150 (100 %)
OMELET

AC DHA BG DHA+AC DHA+BG
Water 86.8 (57.9 %) 88.4 (59 %) 88.5(59.0 %) 86.8 (57.9 %) 88.5 (59.0 %)
Egg powder 28.1(18.7 %) 19.7 (13.1 %) 23.1(15.4 %) 18.1(12.1 %) 13.1 (8.7 %)
oil 24.5(16.3 %) 24.5(16.3 %) 24.5 (16.3 %) 24.5(16.3 %) 24.5 (16.3 %)
Modified starch 5.0 (3.4 %) 5.0 (3.4 %) 0.9 (0.6 %) 5.0 (3.4 %) 0.9 (0.6 %)
Salt 1.4 (1.0 %) 1.4 (1.0 %) 1.4 (1.0 %) 1.4 (1.0 %) 1.4 (1.0 %)
Baking powder 0.9 (0.6 %) 0.9 (0.6 %) 0.9 (0.6 %) 0.9 (0.6 %) 0.9 (0.6 %)

Preservatives cocktail**
Oat well 28% XF+
OVO-DHA+

E minol+

Total

0.022 (0.022 %)

3.2(2.1 %)
150 (100 %)

0.022 (0.022 %)

10.0 (6.7 %)

150 (100 %)

0.022 (0.022 %)
10.7 (7.1 %)

150 (100 %)

0.022 (0.022 %)
10.0 (6.7 %)
3.2(2.1 %)

150 (100 %)

0.022 (0.022 %)
10.7 (7.1 %)
10.0 (6.7 %)

150 (100 %)
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Energy (Kcal) SFA(g) Total sugars (g) S odium (mg) Protein (g) Fibers
Milkshake (100 g) 447 9.7 421 203.8 18.1 0.3

(388 ™ 482) (8.0 11.5) (34.4° 52.1) (166.7 = 250.9) (15.17 19.5) (0.3 70.3)
Combined dessert (100 g) 166 3.0 12.3 0.1 4.8 0.5

(125 ~ 174) (2.0 = 3.1) (11.5713.2) (0.1 -0.5) (29 " 6.2) (0.5 0.5)
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Combined dessert (portion) 224 4.2 16.8 0.1 6.5 0.6

(183-255) (2.6-4.3) (16.8-16.8) (0.1-0.8) (3.7-9.1) (0.6-0.6)
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AC DHA BG DHA+AC DHA+BG
Water 130.0 (85.8 %) 130.0 (81.3 %) 130.0 (80.9 %) 130.0 (80.4 %) 130.0 (76.2 %)

New Milkshake powder* 20.0(13.2 %) 25.0 (12.5 %) 25.0(12.4 %) 25.0 (12.4 %) 25.0 (11.7 %)
Oat well 28% XF+ 10.7 (6.7 %) - 10.7 (6.3 %)
- 10.0 (6.2 %) 10.0 (5.9 %)

10.0 (6.3 %)

OVO-DHA+
E minol+ 1.6 (1.1 %) - 1.6 (1.0 %) -
Total 151.6 (100 %)  160.0 (100 %)  160.7 (100 %)  161.6 (100 %)  170.7 (100 %)
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Energy (Kcal) SFA(g) Total sugars (g) S odium (mg) Protein (g) Fibers
Pancake (100 g) 170 1.6 1.9 201 4.3 0.7

(143 ~ 204) (1.1~ 2.3) (1.7 - 7.6) (199 ~ 207) (3.9 " 5.6) (0.7 - 0.8)
Omelet (100 g) 229 4.1 0.05 467.8 8.1 0

(212-243) (3.4-4.3) (0.03-1.0) (436.2-497.4) (7.2-9.4) (0-0)
Pancake (portion) 204 2.2 1.9 413 5.6 0.7

(170-235) (1.6-2.4) (1.7-11.4) (397.7-617.7) (4.3-6.5) (0.7-0.8)
Omelet (portion) 344 6.1 0.1 701.6 12.2 0

(318-364) (5.2-6.4) (0.1-0.1) (654.2-746.2) (10.8-14.1) (0.0-0.0)
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Microbiological safety OK OK OK OK
Chemical stability of bioactives OK OK OK OK
Nutrient profile NO NO OK NO

aly ¥ Zeeinr JOAL DX AT o dX 107 TrAIXDLY LG Gr LT T Dr orAQUXITG 1Y TTADIOIMER

Milkshake Custard Frozen Pancake Frozen Omelet
Sensory analysis ++ + ++ +
Bioaccessibility of bioactives ++ + +4 o
Ease of preparation + + ++ +
Ease of storage ++ + + +

Food matrix stability ++ ++ o




v/ hb/[- {lhb

517 LEDr ifIX% I7 digro o QWE D7 HX I CefIXILIID ot T3 BIXIT If DefDg . 9C=tf Dz 7 Ib DD
XMt D67 2XAG 20 DG % AXor TPBIxXUID Do (IbrT (b GMAsaIXD@EXNT IXT ol
TGADAVA . LD IXF 7% IRDOCHT DKTaLA, ITTA0E LDy TLIDLAIR=TT « v I1 UG Arlc

V. TG T IEDF 0 2GDAADF KRS ol T IR ALXIr GLEGXT Dér AXAay T

V T LG 107 7 «vo LUTIXTR Der AXMGT] BN I1& %51 ! et D%. D LI #IGD6! / i
V 9T GE Dr 407 T@LYAALE G&<Dor XA} T o O THXLET

V {L 24 DgOT LITADIT OT i 0TE

V T LG DIAGT Gro Jr TLIA=igDIx TG i

V' T LGt LML B TEAGEXLYART4ES

mDr 2DXAix A ITo oMWk D iXt % 4DF tD5 AXEG (ro AXLWDA 1 07 el IGaMAXE D% 10F
t LDl eIt otDr Tr 6 ANIXILID ADANLT TRLIGXIDODE oLl =L Tl {ro . 9CHX Dz DI LT
DERR QY 11 TR G T




/ DAY T 2 I DOGT DXID6 oL LD 765 {10 (Y
T I@Pa o 26D.E(Lx T AT Pux o D6Dr X% LGS
IXIDO¥R D7 TG (X par 76 G =LID LMD LT
Alip@=

. Lo IXTDF HYRCQTE: ix5 1o (NIXT

t (@ oLMLpG&EX dib LIOCet Dr II5 T fea 1 (1498 LIME] G IDIXIrTr a D RbLITUILL! deXiDpa fe
/ JLNUBLIOSE (TGl Y LA IEL{ fsf & LLAX M LESRGCoe IROIXT 44D (F 7G5 (F &lfo / | 5 (LEXSS
LT Do Ger AXIDS o LT LD 7% i1 T 7 M@pa o 28D Lix T AT Dusr gt DefDr D06 T LEIXT

DXy T @Xpar 116 6§ LD LITIX O LT Lt <=CD06 wr I LD LT TILRGXLY; +3 B0l X
ZNE BRSO T | BB,

t (T oL[FILp @AY ab LIOC:HD (7 10TS 5 Gljo / SsMoGMWE T 207 UG T S LT IDIXIr fr a e
DDLU soXiDpa s JLALIBLIO fa (TGl v LILIA 1L ¢ & LAY W LEANGCoe DRI ]
5 CLIXR5 veDp 00 TLIMGSLkr 710 207 LITDA%-EITHTISTNGS Dol 0 TE5 LD oLl < I LG ] o Ok
i1 120 LD GIEDOGT OXNECIDS / Dr IQN= #EeTbr 7 NEXT



1¥&ibowh5- /alhb

oDp AT 0XT ADALATT BTBLIT I D6 r EXAGE DIEF0 HX6] LELETH a T4 DM { D11 o
ifr 7 o D7 T 4406 X6 oL LD TEELfro LA ] T Do 28D /51! L. D @
D DAr Nl v 10Y LI DXARD=T @TX ORI L @D DURGL Gro I TIA=IADIx A6 T LD 2@D,LIT
LpT «Bffr TEMG T i4D666 LipgDfoE ADXDF G5! LT 9! 1r « My I I

I Der i fet] o@aQlro WIfDr r&IA%ILILDAL Tr1§ 2 ab ADAATT BTy AHXT St | ofr af ALk Jr (T f
TIBNDIDDAD TherT TR e Tar DL TG THIX Lir GXYAGY GILEDOO LiTD G D LisDer 7 IF i ALJTITA
rT T Do oG fIXDr DEAT TRADDS T LENGST v et | T IXE DADE T LI ¢h DX r @XM T
ALy % Der Tt ITr L To gIXT D7 @ D06 I LG LD JI%5 G@ro WHXDr oler T 8B o QW D
AT D6 oGer XD r @Xar 76 %, 2@6rT LEAT TR LILIBEN % I Ly JIXIAEXT 2DAIXSD, D7 Dlm
T D7 5T =T 7L DILAGXILITD MUTTDIANREXT <D 1806 IX YT ip T3t T A0z @ AL %er f DALl
TG IR arch D7 ADXALY<=DI4r r GXIGET Hlpixo WIDr X6 TLEGS2IXER rT WILT=ar
13 ifG % Der T(E L 14 To LIb 20% T T <ix%ro BIXL D7 r Do=20DIX3 1 5 Tk LT D30l s
Te Ay

LITTAot T AIXT TLIAL T D7 DEAT IRG50T %4 TAXT Tes af DAL D X6 ILEGAIX% DAY IXI1DF . 9C
Tar 4G T Thet! =l © | DAl [IrIlro D r @Xjnar 116 G§<D6DF ol Tr If r K@Y T (ILY#Dr . 9G¥ T
X0t DD AL ADr IX Tty DD AT IR DA T 2LE AIXT LWLy AIX@DAR T v TR D8 ol Tr I
oUf=UIb Te:ELfro ILMMGEr] ifI¥Qrro HX x 9OGIAx U ifIXfAf t! =l © | Bl alX%6 L gt IX
IDO kT D7 TrisLlr De! / LD DX¥Dr TG o (U (I THTIX0Ger TAIXEY

| ADIXSDt ! = | DERAIXISAIIDGT 1] ADRLA / DT IRDXT Lbo@XILIA Y3 erfr aLiGo IXTHX
DL D5 =Dr G AT PR o

¢ AU Dr @ IUMEXT o QW oler THXEtr TIXIAUXE (D T4k IXE I Db 7LD, GBGE B /
AIX36 r7 ol Tr o & fXDa @ Jix A®a aDz T QLY ritld 0y D <fLix T Ut Jro HX
Dr XX . 9C ATXIT LI %LIT Zholes Tr IF! /- apaDAiAT T 15T AGRT ho BB
@ 2L ot a®T0 AR 1DF Hifr D6t LD.GD G (1A / 0 Ol oter TNIXEY

¢ uDF I T%! / ro AXDRG=r oLI=LID TSSELro . 9C LIEILEX T 40k ADTILIE DAeD
AT RO D6 DD T 10%6408 Do Dix a6 iR DUIDDN D QD iy Dl TR0
AIXT LAIXT 7% Lir T T filér s 2t LD @ {9305 @ < BRG] GIDg 1965 % LD GLINeS %
HLIGXT 2rTr LooGEXLoT4r T TG o ADFIXSDIXT oer MO

¢ LIorMDOAN UIGTLINDF D% i%idr DDy ITF TRDT / LD isIXIDA-TH T, =
LITD 96T Lipa Kok A1XDr 187 TLECTT IR IXI60F v TRLYA / LITD id¥6ir IDG 1} LIGDDA @




OT ELpLINIXTLITO (AT AIX%6 T 71 Lir 7 IF el D W@ ba v 4 LEELITT @ {07 iSDODANIXT
D6 ALY idr DG, AIXTXXOD] I Dr [I%5% UD WIID%S% gUIXT 2L LboGUXLi%
oTfrTIWIoy

¢ IIfor? AIXTIALL 18D, 2Da DA T D7 LML Allixp@=Dé6 107 |/ TI@dFo . 9C 2IX% r1
T L{T (T o LR oler AT GG AIX36 rT L gfro r <407 ol Tr IO T LEMGar D 2L LIBIX
ITL{Oro UIDr JI¥S & LD GTIND % elLIXT LR oer TAIXE:

wr TOAT alXr 1T D7 7 TD%XID6 107 LIIREXSUTE ALikp@ D6z | / [IGEdao . 9G] er AL DX
TrelfolE D7 T 1DEROID6 IfIXIIDOA-H T iy TN LITD AR / DT I o Ok G TGIX0GT TEXT
Lr igr{r Hro GIr AiGXT oDy TriAPeifr]r Bro AbrTr HAT DeLILIN@A=er T ix5i§Dro (I
WITK B =43 BEWICD0O wr IT LaDp LT T ILAEXL YT I X0 Ger JAEXIDS oL LD 7% ifD6 Y T MG@ha o
2ODENLIX T AUAT Be o D60 06 T LMGSIXT i 07 T4 AXpar {76 G@<LD LIIIXHLITE Lae <

wr SR AT TIE 7 Tert DADr ED06 TLENGD DXIDA T (Xiaar 106 6606 15 GDGHU / Lv
ifrIr Ivo AMDr Jr SAAXTABEIAIX DT 1407 HX I DeLiP@iis seDg ix 1l f0Ter %o @Dr X% ILNMGS
Lisr 80 107 |/ i4D6B6 D6EDINGRE 0 TEE LITD oLiT= T LG T o O ifTr 100 LD GITETX0Gr PUXEELL
1G I@tro fIXCXS / D IQHUICTr Tl =+Ealb ¢ a7 BT T Tr 1HAXEY



/ DALETT 4005 Ger NDXIUTTETIX0T 1516 (BT GG 1] 1Y
r LT o saiiB1 IMQ@PA LTy Aot T 4UET o1 TUIUI o by %
ot | IL{MGar LiGLT LT T elr @kipar 776 G@poT]

DRXADHINE T T ¥ LTI LTI X=o LR

- L$TA ] ix5 G faXT TIRLTET

t G oL[TILp @AY deb LI D I 11 e T b1 4 9 L] (F IDAXIr fr a D AL TILL demXiDpor

/ JLNBLLO fef (6 Y LUIA LRI 6 G LLAX M LDDANGCHEe IROIXI 46D (5 0TS (5 Glfo / 4| 5 (AN

LIT@TDOGer XD o LT LD %% 1§16 (T T IMfDr o 2BDFTLX T 41U, Bur aF D607 X6 T LINMEIXT
D%t Dr TT% WXjpar 116 G=LID LIINIXGLITE LptGe=

D06 wr {7 LDpLTRr 1 TLAGXLY: 1 B0 INoZNB BEES 06 1 et Bt B

t @ oLMLpG&X #eb LIOCHD G WIS F (o / MoV T aDF TLIE T e LML IDIXIr Tr a
DCPLITLITLY denXiDpe st JLILIBLIO S GGl Y LILIAEL 8 G LAX Wt LESDYTOC e IXOIXE
5 @IS deDp X% ILGSLes 17 107 LEDDG-RITHTiT¥GE DOHANEG o %% LIID o= I L T o Ok
104 TG LD GO 6T TNIXEY

06 / DF TQH= A BgIX] oI 00T

100




1Bibawh5- /=lhb

[T ADALETT ifdador I 54T BOix It I o' LIGIT IR 7 IMGDA LA ot ] r AXES ADTETY %6 { <IDTIXIT
a AL IG<T WL ifgfr b %6 TCaayT ot K, ifDO MIToT 5t Tho 9t TINGDAL TII /51! 74, D TII
<«RIOG] DPIAGT I I Tedalir P T@IX @G I I T4 A or] ifDISGAGT Tr ITIXG 76T
DIAGL Qdr ] T4 LNt A OLSDEPAE MU VA b B T XS T <GeT T o1 BG! THoT B!

=X EDAIXE I oQadoLITT T 1LT r G IERTLEDLT DALY BT AGXT St T TriEfXIoqT Afr
ot AT T A1 Y 18 i90r Tir 0" ALTEGL T I IX 50" Al X0 LT CXILYGIT 74 07T r & TEART 1XXT
UM I ix G IXE XA ¢iLriE 7 ITUGDIET I LT sipfr Qo Yrwrt kT ING o %8| TLG
LEGL T TRLMPr 4 (% %67 r GXIieE T Tam iAG %7 oA 16 ¢1¢f ot % (JT LG T LIGLT ALY T 74 0¥ GG 4T
olUIT %7 8aTor] oler I LIOAIXAT ot Ykl oGer JAUNL r @Xjnar J76 7, Ir1IA DEfr TG 7 11 If oQ DX %67
DIXT L JIXIAGXT LAY LY TALE DIGLAGXT 74 MUITIEAT X % JUE DO ] % [y It
YT 1DAGT 1317 %7 IXELIE T AT T DXOT ar %] a6 YTk OuDXRLITTstT r (K] 1%5ed oLITT &
TLIGr LYGLT TR I Jr1Da iXC TCar 196 767 04T Lk TAr ¢ 747 TDIR 96T Gl o G ig JLIT T < 1 T
LT e 1 103 @Rl

I HITO'GTLETT 7% LDEIG 8 T odigfyTr «F %l TLGr LIGIT TR LD LIDG T 77 el n@b 0 O
r @Ko ifIXPft! =l © ! Dlatadl GpTLID Yl r @Xinar 136 G&d ot T ol IR r AXINkS oLLIT 4IXT %7 . 9C&
SUIT % AlbTr ot Arfr ADa=¥AX T o OaDAETT LG AL o'dpTLkeTT oLl «G% ITIr %7
oG TR 5t TA9t ifDO B iXXT 76 iSTRFAt ! =1 © | DIEALXTLE T Ly At 1 IXD 16 (%7 Yl dLIIXT
ot]!/ ot ] LI DHIING ix IDLITE Yl oGer NI T Iy

LG I % It nl © | PRATE 46 IF AIXTifr «F ot 4 IF CFADALE 7 I / wepyr MLIGE  LITLYST ]
1G0T ILT T DX ¢ TLi@r T 1XXT Arfr Dy Ir b IRUT I1 e

¢ U oM «§ Y67 (fr TLNIXT Y847 ot YeloGer NIXEL) JI{iAUNIT T ITqMr DM IT ot ADhleS ! /
ix O T xAPr ot ] 7 IUGINTOT % (F IHQAT DAL G TidnlicTrort ix T e 75 47LIR
o7 TLOUI 6D LEXT e I EXTOT T . 9C AIXRG IF LIO TIXIT 26! / ot YT Aol
10T XD HioBBh R | i odu®d ot T UbGH G ¥ I I % 7 Lot Al ! / US
AIXTT ot eloGer TNIXEY

¢ [UIDXJar o/ GGEdr DIXT ARG T %] 5t 8% Ot . 9C (It 4ILE ot TUQWUT ARG IF ot ]
AT TRLEOXT g6 7grT o LUTT iX¥etDdIIReT IixMNRAET %] ISTXIIDIA DG Teoflim
olXI «F ar] TD¥ne] LOALE IF LQTCT 5 7arT AlTes? r Iy AT % {a =]
< LITA4T oLITT /6T SLUXT T1%65 %] 14 (TIN5 YT IXF ipodir T I Apr T LIAIXAT ot JeloGer THEXEY

101




102

¢ VWL UG X Bdr o0 aXBTIES DAL T iNNiRdI% IXT (rs It !/ Th
IRTXITEDDA =ML J\ver T (LI oIXID ««F TriAXTEGILF T TIXITr 6 IT %] !/ ixdr THLEA]
T4 %] EEDPIDBe IUT U0 AT IIOWT o odfe|LbLfINL ix Oy If 77T AL Tasr?
IDWEEqT r Il T AT ¥ a {wsdhl ifDODINIXToT ] AIXT DX44] 19I5 T AL HoLIT
"7 SILRNOXT TI%65 %1 71 (NS 8] Lighpodfr T TQikpr o

¢ ! Hillor odfr T IGE T {0, aliin@d LINDEDUIET ot . OC T M@ 7 I / Jriud LY X5 LS
AXOT ot Yl oler TNIXEEX5]0T % ix XA Lbsr gfdr X %47 oeshlr Ir] TLEGr ] LIGT T ALY e
AT AL GO LITNDGO LT LidSellg It ¢t T170¢r oLl T sfLpUXT TI%65 6T 7 UTTXeD 47

(73 14T AT ADTEr TILIT VT DRAEXIOT Yalal k@i LITEXoLiTT ot 7. 9CT TGP T I / =t Ges AT 5
TG Y VTR0 Sl TK5T ILSTXITDDG A M E r=t / 1DIINGT] T4 IALIAT B4 ot Y| oer AUXT
GIIGIXSIXE 134T TR oLLIT Yal I X ot 77 T ALRT TIXE T IR TIXT X I 0" TGS ix5 16
TIWIMG T #BEUD % XIS wr It LD, L TILAIXLYA LT TETIXoGer JAXT Db oL LD 1%
DO T IM@DF 0 @D E(Lx T 4NN Our A D6 Dr X6 ILMGSINTiXsiDr T (X 106 6§ =LIIb
LINEXGLITE LG~

[T7 TTOART ADTr IR Yaeard or ] TLENG T LIGLT TIUGT T 37 Yelr @Xiyar 196G G ot T ! / (DG Y]
DT 144 T oLITE T AT piasel s T IR JIXT HA T1 o'LPRGie spL ix b 4l fOXEGIRG Ogr oD D6
ILMGS Lkt D |/ iAD60E D6 HXN6G0 T6% LD olif= ILYGNT ok S [{6E LD @I 7gMIX
oler AUXIWLL ¢ TDXSL @ LOEXTILATXS / DF IQN <1 DCONG T BT f TR Ut % It I v IalX] ot
TGO



103

b 1 lewh 51D9{rlhb hC5! P! b5 9DD twh5- /={ 9bwl/195° Inl Dwl t 99w /o{ &
9CO/ahCeI 9 Chh5 a ! swl&Ehb th[BXI 9bh[ . th! //9{L Ul=D! b5 ! bulhA5! bn

I/ =l =D

aDr LGL D6DQ A D=2L0 10X LS 207 Tex A D6A0r X6 TLMGSINTix%siDr % (Xl 176 G@=LITD
LIINOG LT LG =0 (WE: D7 EIETDoGT PIOII%oLIT=LTID T6% i$D6 (] T IM@pro 20D%1Lix T 47T
DO ¥IXT DITM@Fo ILMGr] ifDoGro (IbrT WD QMAYIXDEIXT AfLlo ot I eI GADAl e
TELA UTD IXIT%A LD D7 D9 oQlI¥io (I 2L AT 2rfr 16 I@tro AIXEL MGIX
oler PRIXILID D7 r Xy {16 G&<D6 D7 ILIEL A(Tr] Db DiXeiOr TG LT 2140 D7 7 1DAEID6 D7
LN ®LIE L G@=D6Dr TG 2 fr TIMHIXT o LY IALRSRLEMG LD G PGLYSs 13 ek it HIXT g
oGer YXTT b 4 @l 6iDr TrisLlTstiLl GR=LIID JI%5 GG D% iX%iPr I 2LL G TTHo r = I LE%IX
HIXToBADr AIXI DOSQUXILID IHQrAT DefDr 26 TLENGar T LD #3407 Me(T Do DMt D TN JOAT
axero 1DAE Dr WIATEXIDSDr DI 7 4LT] GRIXD ol T IF 7%% LD oLf<elXX ILENGr T €fr L%
CLixjpfro g TrisLlr LD JI%5 6@<Dx! / LD ifTIXIHDDARMDAUT o A oGer TAXET [ix A0 AU Da
20 06 T LA LD o (NI 107 IXLIAITD CLOMG iDALT ] DéoGer AUXE: BIXADr ifr T Thr D61DF L6
ILEGar T igDfrafro !/ EIXT ot €LbL{GXTo O D7 Gl TLYADALT vF Der T3 etlo D FIRLYAL D7 TG,
AXET TR @ aDQ®TTro L D7 TID D% Dr 2DD% oler AT ifDAr 1= 0r  ifDODYEXT D% (15 7%
r @Xjpar 176 ¥, LD QTI%D % 197 TDMG] ot '@y Tro r =1DF 7 I@Dr o LI LAMGar T 2L « i TCI Gal AIXDAL Db
Dr ADTDIXGOXEN D7 AL <107 D06 LGSt At o® TIX Lk 47 D5 LINIXOLITE L@ =T
Dr TLENGar D=eDFIDe T TLIIE o AT o Ok 4D IALYALD LG iDh LT T r T LEYGRTT L To o Ok
r G INILYsiDAQT D6 oGrNIXEY IINE D7 DOEI@Pro ILRNreIXITit ifrlr Ifro D&eDr!
Tr AR 16 T DeATALA 07 TDAGT LD LITNGIX® LT L@@ <L Dz 7 ID Deoer TEXEY

YT 22180} I GTDOGT AOXIS GXjar 116 6EI06 T LEG=2E%i0r DG 2 / AFIXIDDEMHET



104

Yiidbowh 5- /alhb

DL T4Usft D9stlr =00 O Tr I AME JIXT e UD 20 TUAE ifDar st 13 T1=141X @k
(ETroG I 5X 07 X% Ab QeDr 2Lt ILEALISAT <x T eplIrT IXAEo GIAXT®T L %
<RIIGG T LD Trigrlr I L T 7006 TXqar D6 197 TG, ATXT iXXTDT TCDpLE ! / i IXITDDG Mo
BENUTDG=sa DI =107 I Lp®T LD {166t I {veDr 1@T Db OM%@AIAGHE T LT D LDer 7 IF i
LEIDAGro 26D, WRLA DefLix 197 TN ATXT 1XXIDT @ Wlfer & TRAXGLITanl To@XATAT 410 vt TG]
ALTAGTYer Tt [TRGATEELT TLATXIX UMW i§DIx MG 7 DAL rr1 IIXJr 1o r DG ETIXUID @ITEIX
AS T Tad (D6 [ Gerd BNRT G5 QLTS Ll B IXIT ] 57 a DALUTY L tasB (F AXADF I 130 1%
Dr LD v mieni et D TDEDETLX 116 QT DALY rrT I Ger Thro LT DERT TN v 0T ALTD®LET T
GILifr 1 INEE ITALk DM oQrLLrT TCaDeLT @ { st TG AT HX ALfo®ALEAET oQrLlT b IIfiLig
AR L a7 T LeIXE HXQDpD6?Dr o1 1Y /Bixo 216 ¢ DDOCENIXT / DA | a ALRI{DE By

! r JIRAORET T I T LUTD r XA 6@ <2eGinsdDr iSDODREXIDG LLATXE iXXTD 2DAR Tripr ] 1534 1@,
ATACEXILTD Tr TLIT LILBer 7 X T Qro r <ar 7% IXAQTG et Ab@UNGT AT 147 D TLLTr J10k
D v Iufablsrur 2 Db %07 IDGA Der i etDr @ ITLIT I1IF GOiE T « 1] DDy ALXT LITD
AIXT isGpl fro QI DX DE TSI Lbo@UXETIXI T DF LDe T 1] D6 DX%63 07 TG IR IR Tr « W7 07 @
L TIRAOXTDAIXSDp D € r LG 1ot/ UIAXSLIE L G@=Tr IT XKD AT Ll M D7 IXBLIGY
olILfer GIisgafro QI ILT=orer ITLAGY oQrllr] DeDr eL{HINIET TSR TCuDe LT ADMEAT ALY
AUTETT IX (BT TLRR=r DersoQrilr 5 @106 T4 L Boch TD7 AL =sDr ifDODIIXT Db
iX%i0r TG Tr6L0To HIXT D7 06 ILAGSLID {15 6o GRIDE oler PG B4H] r WX|ur 176 66= ¢
L A =0t DADAR DAL ADX T LinalXT 13§Dm o GIIL%al Or T 000 DX OXinar 176 76 D%ty IO AL T DR 1
Lir JTAr o LTD Tr TLAIIr @XITLMer 78 & ADEIX DA @ ollu X <Lie TCI @ D7 10-30MXeqal Al XXbAEXT
AATE ikl GIGDDr (Qr Dé W EIX0GT YOI 16T @ GrLYAHX D4 ATD D6ABGE] oF AXDr @
J0I isgadt<ter LT DeLpoGal fFEXILITD 'R ALt

{F @I UIb AIXL X{GEIDeDr X% T LNMGSUT DD, iX¥eidr TG LT Whkbro LT JifAT 4DAL aLT
T@DF 17 AT IR ifr 7Y I 407 Trislr LD TR 6&<De Dz Ir AIXI 1XXIDT 0 Al ofer TNIXILID Dg Thre="
Vr Q@ e G T T%eDr Tear gt Do g AlXAGer NIXIDS DX¥%eiDr TG 20D ol Tr I X6 AIXT DIXT e
TLEMarT IX oG AT DAL rr7 DAY IXUr A7 107 @ oler TG 6@ <r @Xjpr 176 61 LIINDXOUIR LG =
WE Tl Aer 2 Liart Bk 7 Tt O Al b Gelr oGt Bt 15 IX L5 IX JIXES T @Ds telArie] {Fr 2L
HIES Axka LITALES 1Gh ToIXLL D5 iy ife| a LUFfored Dy Trisllr gIXT 16D IX I
06 TGS DAL rrT TUBIXIT G o r G ILIEM UK @pro ILENGr] %A &8 LD ey
=R RaD@ T VAT T DM | / DX ot B e LR D@ TV | / IR e B Déer 1Y e
Dr UERIEET LT LD oter 16 66 D6 DE¥%iDr DG (HIXUD gIXI IXCIEALET I@hro X6
TLEGar T DALY o Ial far 1B E o FXoLET



h D7 DADg T DAiTD=oLi=LIb 7% 116 QT LT 7 <27 I eDOT 11X 1 EDAN 0 ofDr <DANY ILEALYALD
Gy L KN GEALLAADI TG Detfr Lipar ifro 2006 20T r =LA fer €IXAgwen I 1 1L IIXIL oLikeT LT
LB 7 <@F AbTT LT LE TG F-Ded X TT LD TG r ey

LHDr ifr{r IF (hb<tser (Mg IMGelffro D7 Tar A D6Dr HX6 TLFGSIXTIXY6Dr IOV @Xipar 116 GE<LITD
LI LT LG @ =0 QE D7 EIETDoGT PEXI6oLT LD 1% if16 (] HMGEE 0 @D LIx T 41U
AX D4 xJixfrseX] DITM@pro ILG T iS1¥ Garo (bt T Ub IHMAKAIXNDAIXRT AJfifo ot J{rThe
TEADAAixTaLA LD IXIT%A LD LiD9 ADTIMIRAOU TIXILMGidgrir I\ 2rfr 1& I¢fro fXULT
G GHTX0Ger P IDOTYAUD D7 r @Xinar 106 6E=D6 D7 ILIEX AklIrT D6 iX¥eidr I LL 2r 7l Dr
TTAOXI D6 107 LIINIX®LUTE Upt@@<Detr ILEGrT erfr IIXIIXTo L DAL LD G TALYs
W B

doia | cOwl! [ ! b5 a 9rl h5{
/ Dr TG

| WL IS 1 t[/ ¥ Lpr. LD gPr TG v fr ixJaDalro 8IX {Ge ILI! 676D, {11 IXQad his {! | (TH]]

M T JixakGose<ix 1 19T 360 gIX DDAET ixTRTLY | v BAeix ifWIEIXD R0 S0

T CRIXLL t Z5Dhsst kAR r 66 T 40Ut . B Beehk(TRIT LAGIAIX iXXa@E ixITRITL] S5 {t t ARERWEHEALAIX
MlaDe { HtdretnBolMINLIG-E Lh® 5+E8ve5 « IUAYT IRl JIXI ifAHX a B
r Q0 riB0O DF TDERK AT I+t sb RD{SE U I 11T Do TIMDERDT ol a 9, ndfade
b [T IS T2 I . =99, . ARt T WIXIMGEE ditlt, h 22 3vetein WDIXDr TLb@De
XTI Twt, t SiEvepfr DI MUDLo HFBstaTir Iar @IIOET (LA CaisaD=DEE]
pBAETT MUIT DDA U (A 3 U®  swh[hA  #5Ays  wiIXC 4
ITDADUIXL I GUE, o®-TDDIRGT ! ! t1, & Feend M0 AWM ted, s ZFs
T DA Lo 220 AveT XL YL fr DAL TALITDLo Ot peeyet ixi R ADAIL 450 (Bl TALIBLTo

9D 1ei DIRADARET N t 138 LD LLADA G Lp® ! 3333330 orfr LAIXI(hisGo r ={ G ILL! 167@Dsy
a AGWI 10T N ZF, 20 DXDAlro sIXT 9AMI<Irlr [IClLTr. . 68 JLAT

BTG AOXTRLL ix MR To Qi LS Y <2 AXC I 7akbsAt / Lvb DX¥BHED

2 192 90 oo 4

aDr D9 Jro L DX 0ar De DX¥eidr ID@sTreQfrTro L 9 TUDEE2L] ifIgTo r =DTWMiXa LALYTIXI T 7Ly
oDF T “4LUheeDgID,Q DX AT o r =ITUIT Dellixr ro T AUADTIADAT ] K ptdn HimsIXiT] Z1E
HIXE fro Uix] ' @C 1§k L= TU0Gt< =1 TigUIERX DAy Tivo HIXE 1iF tfol 'Bflfro (I Dr
577G ILAGNII % h T6GEIAG T Lo 5 (FTIX/ LA, LD [ 7XTHf iX{HT v

oDp D IDW ADXCLESGOA D6 D7 D9 slf¥s Zh 2l orfrfIFo LEYT T4LUAGT 260, U
ITDAIARL i T4l iy A J8Q fgiia i TI JDRATLL otlaGTo r=a LUl 74 L ik

105




t D ¥, LITD Do TIXAUIL T G Lin® At AT DA Tl DX R/ LITD BUTTEOMNT IXIXI 717 LITD 0GIT1]
orfr Ustro L 484 QUE L° LYY ! g« t[/ @5 I3 I a Gdfo=a !, T «Thixo 26D LT
laedB2 9 / Z030%0T 1T a3 1 1 GadeBainl @ Lifr e GdXoma | (v IXE iDALT AXTCMo Db
AP EXIGLAG  “IBA 1T IR UD ITDAMAIN I@LAG IS 16T IF. OB 2L
D TAT [EDr TWNXTIIRUTL 20 L ER] QDAL 5 3 I 20D 1= . ehhFs. 34 LW
O 20D, 5. A TAISZIHE.  (Fo IWREDLIGE 24 E. 20T I MI=HARS. ZBih
IW=ARIRs. Al TAT=GDALNG 26D, &=, 1a8dth I W ot BREMAXTLE DA 5o IXTDE r L@
IX- ' (6 %% LD TLL TixafLo{ L@ { & { LITH3ry @rfr ixMA Iro B0, 70K TS LA ! ILHDT
M ITIEDTTIUIR ILQT JixgMIXITAr T T «didixo @D LT %At IXifU=TD0ar LD LIMEXIALEX TLET
LT b8t 1D Jix AIXIT4r T 210 Dix TLfro GFDr DESGGT XTI IIOT ALGHD=DRLET ohBA @ Ib iskfr
DTSN g Tix LT s tvh 2 Ofr T el FBNiglo<Elf R AT AT LD TGy 167 alidak]=
0L SidBA or I ikl Db IrAsd@ty o Tix LT ot 9T (1T €L sZNigGLUID o2&
[ 4T (T % DRI T fe=d A Bl IT IO Jro HX a { sor <x 0L 1 I 21y 1ALl 3%

/ IXEr TRLAGXT 217 ALACKRT 0 XD ix LALIYLE LY BAUIIT 0! / skl 42T 51X SkfDIget 12700

HX DROTIXAMILLT G Lpb] LD Lt 423D SEUTEEG=A AT DAL LI Lpbre0GE T <r1ILYs
A6 LA e LARATHEAEGT T Tar NI EMAAGT LiTD Alksr G Lab 217 (ro LE ALIDLIoL X
«LTRERLNIXIDG! / b XTY LITD Do TIXSAGILYT G Lao it Tix AR 16

ol % 29 TUDEAIX DDAGAXET 5t 3 ITUHoTErT Dot YT TG LINGXT

Polyphenol mg/g mDP
Gallic acid 0.23
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Control Custard dessert Milkshake Pancake Omelet

B =+ — All ingredients Dry ingredients Dry ingredients
- - Water and oil Water and oil
Packaging | Pobvethylene | packaging | Polethylene
opaque bags opaque bags
Heat 2.5 min at 250 C * 2 min at250éC *
Storage tamnaratiira Storage tamnaratiira Packaging Opaque bags treatment 2 min at 270é C 45s at250éC =
Dissolve in Dissolve in Under 40¢C Under 40¢é C
Preparation | \ ooy custard ﬁ("gzmum 2 Time: 5 min Time: 5 min
N Dissolve in Time: 15 min Time: 15 min

Ingredients Polypropylene trays Polypropylene trays
N/CO, mixture (70/30) N/CO, mixture (70/30)
Water 100 Mill #¢ 83 Water 70.62 206 206
Eminol + 4.0 Sugar - Milk shake powder 17.66
Maltodextrine - Skimmed milk powder  7.06 - D
Modified starch - Modiﬂed starch 3.53 Zf;::::;&:zom te?;f::aiz:som
Glucose syrup - E minol+ 1.13
Starch - Ingredients
Sodium alginate
Carrageenan - Water 48.83 Water 57.90
Salt - Flour 31.89 Whole egg powder  18.73
Riboflavin - oil 11.13 oil 16.32
E minol+ 1.26 E minol+ 3.20 Modified starch 3.36
Skimmed milk powder ~ 2.22 E minol+ 2.14
Whole egg powder 2.22 Salt 0.96
Salt 0.51 Baking powder 0.60
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Control Custard dessert Milkshake Pancake Omelet

s N — All ingredients — Dry ingredients Dry ingredients
. Water and oil Water and oil
Packaging | Polyethylene Packaging | Polyethylene Time: 5 min Time: 5 min
opaque bags opaque bags
Heat 2.5 min at 250 C * 2 min at250éC *
Storage | L maratire Storage | o et Packaging Opaque bags treatment 2 min at 270é C ** 45s at 2506 C **
Dissolve in ¢ Dissolve in Under 40¢ C Under 40é C
Preparation | o, custard ﬁ?ﬂzm " 2 Time: 5 min Time: 5 min
. Dissolve in Time: 15 min Time: 15 min

[y

Ingredients Polypropylene trays Polypropylene trays
N/CO, mixture (70/30) N/CO, mixture (70/30)
Water 100 Mill ¢ 83 Water 70.62 206 206
Eminol+ 4.0 Sugar - Milk shake powder 17.66
Maltodextrine - Skimmed milk powder  7.06 -
Modified starch - Modiﬁed starch 3.53 tDe?rf:;:)eSrtattou:som zﬁﬁ:g&som
Glucose syrup - E minol+ 1.13
Starch - Ingredients
Sodium alginate
Carrageenan - Water 48.83 Water 57.90
Salt - Flour 31.89 Whole egg powder  18.73
Riboflavin - oil 11.13 oil 16.32
E minol+ 1.26 E minol+ 3.20 Modified starch 3.36
Skimmed milk powder ~ 2.22 E minol+ 2.14
Whole egg powder 2.22 Salt 0.96
Salt 0.51 Baking powder 0.60
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Common name Chemical name Formula mg/g of product
Lauric acid Dodecanoic acid c12:.0 0.00
Myristic acid Tetradecanoic acid C 14:0 2.29
Valeric acid Pentanoic acid C 15:0 0.83
Palmitic acid Hexadecanoic acid C 16:0 148.72
Palmitoleic acid 9-cis-Hexadecenoic acid C 16:1 22.33
Margaric acid Heptadecanoic acid C17:0 0.62
Stearic acid Octadecanoic acid C 18:0 38.14
Oleic acid cis-9-Octadecenoic acid C 18:1 243.09
Linoleic acid all-cis-9,12-octadecadienoic acid C 18:2 (n-6) 52.23
{#linolenic acid, GLA all-cis-6,9,12-octadecatrienoic acid C 18:3(n-6) 0.32
1linolenic acid, ALA all-cis-9,12,15-octadecatrienoic acid C 18:3 (n-3) 2.45
Stearidonic acid, SDA all-cis-6,9,12,15,-octadecatetraenoic acid C 18:4 (n-3) 0.00
Eicosenoic acid cis-11-eicosenoic acid C 20:1 1.38
Dihomo-{#inolenic acid, DGLA all-cis-8,11,14-eicosatrienoic acid C 20:3 (n-6) 0.30
Arachidonic acid, AA all-cis-5,8,11,14-eicosatetraenoic acid C 20:4 (n-6) 3.46
Timnodonic acid, EPA all-cis-5,8,11,14,17-eicosapentaenoic acid C 20:5(n-3) 1.85

J uniperonic acid, ETA all-cis-8,11,14,17-eicosatetraenoic acid C 20:4 (n-3) 0.00
Clupanodonic acid, DPA all-cis-7,10,13,16,19-docosapentaenoic acid C 22:5(n-3) 1.57
Osbond acid, all-cis-4,7,10,13,16-docosapentaenoic acid C 22:5(n-6) 0.42
Adrenic acid all-cis-7,10,13,16-docosatetraenoic acid C 22:4 (n-6) 0.00
Nervonic acid cis-15-tetracosenoic acid C 24:1 0.00
Cervonic acid, DHA all-cis-4,7,10,13,16,19-docosahexaenoic acid C 22:6 (n-3) 26.25
Total mg 553.92
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Omelet Egg Mousse
Value Time Value Time Value Time
[ DHA 1 max (mg/ml) 0.35 € 0.03 50 0.32€0.04 50 0.43 € 0.04 50
pH max 6.3€0.4 2 6.76 0.2 2 7.1€03 270
Total NH, (mmol /100g)  30.2 € 2.9 20 249€ 1.6 50 33.7€4.6 50
Free NH, (mmol /100g) 49¢€1.0 270 3.9€0.6 360 42¢60.7 90

Proteolysis (%) 23.18 2.5 270 19.382.7 270 34.1€5.6 270
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oLk % 25 TIAEAGT UITA ] De0r DOPHAUDRYAAT LELTMGIT D6 451! TS UMDr ikl T LT T 407 (r AT
D407 51! 1 @D o IXUT¥%er & LD TIXJIr+IXa DHA max, vLEF I LT ITUIT & SEM D6 AdXE]. For AUC, vLIET] LT ITLIT
& SD DbAike]

Omelet Egg Mousse

Value Time Value Time Value Time
a DHA max 33.3é3.6 600 30.6 € 9.6 360 19.82 € 2.7 240
AUC 57.4 € 22.15 36.6 € 12.5 26.1 € 6.8
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LT DefDr 9 QDAX LM STXFit 2L LD Ser DAY Ther (X Lit DB J1or TMDODIXIT AU DALEGY 1% A
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A
Del.3G Cyn.3G Pet.3G. Pe0.3G Mal.3G Mpm.3G Peo.3AG Del.3CG. Mal.3AG. Pet.3CG Pe0.3CG Mal.3CG TOTAL
Control 100 € 0.9° 100 & 0.8° 100 € 0.8? 100 & 0.3° 100 € 0.4° 100 & 3° 100 & 4° 100 & 3° 100 & 0.6° 100 & 0.7° 100 & 2° 100 &€ 0.9° 100 € 0.2°
Custard 934¢&08% 91.880.2° 925&06* 91960.7° 90.8€02> 914é2 95 & 42 104 ¢ 12 87.3¢&1° 08 & 4 94,5 & 3 92.6&0.7% 9666 1%
Milkshake 88.5& 0.7 8646 1bc 86.5 & 1t 858 0.8 84 & 0.8 89.3 & 2bc 89.68 09 102685 821&09¢ 94482 94 & 0.8 86.8 & 1 91.1 €& 1%
Pancake 738 2k 64.7 & 2¢ 70.3 & 2bc 65.3 8 2¢ 68.5 & 2%« 74.4 & 2 71.1 8 2bc 904 €& 5° 73.1 8 2 78.6 & 2% 75.2 & 1bc 82.9 & 23 74,5 & 3¢
Omelet 196809° 28581~ 20.9 & 1¢f 2678 1%  231809% 293&1™ 351&806% 30681 258&1«d 373812 36.4 ¢ 22 33.88& 1% 31.3 & 0.8
B
Control. Custard Milkshake Pancake Omelet
Del-3G 100 &€ 0.9 93.460.80 885¢&0.7° 738 2¢ 19.6 & 0.9
Cyn-3G 100 & 0.8° 91.8 0.2 86.4 & 1P 64.7 & 2¢ 28.5¢& 14
Pet-3G 100 é 0.82 92.580.6% 86.58& 1P 70.3 é 2¢ 20.9& 1
Peo-3G 100 é 0.3? 91.98 0.7 858 0.8 65.3 é 2¢ 26.78& 1
Mal -3G 100 é 0.4° 90.8 8 0.2 848 0.8 68.5 é 2¢ 23.1&0.9¢
Mpm-3G 100 ¢ 3? 91.4¢é 22 89.3é2° 744 & 2° 29.3é 1¢
Peo-3AG 100 & 4° 95 é 47 89.6 € 0.9° 711820 35.1 € 0.6°
Del-3CG 100 & 32 104 ¢é 12 102 €& 5° 90.4 ¢é 5° 3066 1b
Mal- 3AG 100 & 0.6? 87.3¢& 1t 82.1€ 0.9 73.182¢ 25.8¢& 14
Pet-3CG 100€ 0.72 98 é 47 94.4 & 22 78.6 & 2° 3736&1¢
Peo-3CG 100 é 22 94,5 ¢ 3 94 ¢ 0.8° 75.28& 10 36.4 é 2¢
Mal-3CG 100 é 0.92 92.680.7% 86.88 1t 82.9é 2¢ 33881
Total 100 é 0.2° 96.6 € 12 91.1é 12 7458 3P 31.3€ 0.8
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Del.3G Cyn.3G Pet.3G. Peo.3G Mal.3G Mpm.3G Peo.3AG Del.3CG. Mal.3AG. Pet.3CG Peo.3CG Mal.3CG TOTAL
Oral soluble 84.1€0.6° 86.3¢€ 1° 799¢é1° 855€ 0.5 81.5€ 0.5 835€3 836€3 66.2 & 3* 80.5€ 0.6° 66 & 0.5 62.782° 67.96 0.4 83.4€0.1°
Oral insoluble 11.980.1% 84¢&0.1° 11.8804% 7660 99603 13.880.1¢ 13.6 & 0.6¢ 39€04° 128 0.2% 35480.8° 27282 29.5€0.2¢ 12.3 & 0.2%
Oral total 96 & 0.8* 94.6 & 2% 91.7é&1° 93.180.5% 91.480.8° 97.3 & 3* 97.1 &4 105 €& 3° 9268 0.8 1018 1% 90¢& 4° 97.480.6* 9578&0.3*
Gast. Soluble 92580.1* 92662 91.8 & 2% 90.3 & 1% 92.58& 2% 94.7€ 0.8 9273 80.2 & 5% 88.5 & 2% 84.28 1% 7838&4° 85.4 & 2% 92.4 & 0.8%
Gast. Insoluble 6.78 0.9 6.6 & 0.5° 6.58 0.5° 6.680.1° 6.180.5° 9.4 8 0.8 9.6 & 2¢ 15.4 & 5*¢ 5882 19.9 & 2* 209€é 3 189609 86605
Gast. Total 99.1€1 99.2¢€2 983€2 96.9¢ 1 98.6 €2 1042 102&5 105€ 10 943€4 104é3 99.3€7 104é3 101&1
Intest. Soluble 124808 2982 20.5& 0.8 351808* 364¢&2° 21.98&1¢ 2258&1¢ 0&0f 223814 0&0f 0é&of 0é&0f 30& 0.8
Intest. Insoluble 1228 0.8% 2696 0.6 1748019 2576&03° 23.1803* 241¢&2"° 39.8¢€2° 0&0f 29.1&1° 7.380.1¢ 68&0.9¢ 6.8 8 0.4 25.1&0.5°
Intest. total 24.582¢ 55.9 & 2 37.9€ 0.9 60.8 € 1° 59.5€é2° 468 3% 62.3¢€ 4 0é&0 51.4 &3 7.380.1¢ 6609 6.8 & 0.4 55.2 & 1®
Del.3G Cyn.3G Pet.3G. Peo.3G Mal.3G Mpm.3G Peo.3AG Del.3CG. Mal.3AG. Pet.3CG Peo.3CG Mal.3CG TOTAL
Oral soluble 63.38& 1% 64.3€04° 63.58 2% 628 1% 64120 62.4 & 3* 63.183® 4446 0.2° 61.3 & 13 4748 09° 50.1 & 5™ 483814 62.7 8 0.2
Oral insoluble 2266 1¢ 1948089 18581« 16.6 & 0.3¢ 16.9 & 0.5¢ 2428024 283809 50.7 € 0.4 19.48 039 43282%® 39.8é&5° 40.4 & 2% 23.880.7¢
Oral total 85.9¢€2 838¢1 82€3 78681 8162 86.6¢€3 91.4¢é4 95.1€ 0.6 80.7¢€1 90.6€3 89.9€ 10 837¢€3 86.5€ 0.9
Gast. Soluble 77822 80.5€0.06° 77582 76.5 & 2 80.7¢é2° 848¢2° 76.5 & 3* 62.9€ 0.9 77€0.3 66.6 & 2 64.1&80.7° 66.3€ 1° 80.2é2°
Gast. Insoluble 9781 9.2 0.4¢ 8.1&0.8 8.6¢&03¢ 75605 1328029 16881 30.8€0.9° 89&0.3¢ 2578 2% 29.6 8 1% 2482 12.38 0.4«
Gast. Total 86.7€3 89.7€ 0.5 85.6€3 85€2 882¢€3 98¢ 2 932¢é4 93.7€é2 85.9€ 0.5 924¢€3 93.7€2 90.2¢€3 925€2
Intest. Soluble 19 0.5¢ 394805* 33262~ 4588 0.9 437&1° 351807 357&3% 080 29.7€0.8° 0éo 0éo 080 39.380.5%
Intest. Insoluble 1248 1¢ 2358 1¢ 20.8& 1¢ 232614 21.782¢ 33.580° 42782 0&0f 302804 85809 13.481¢ 89804 24.2 8 0.6%
Intest. total 31.482¢ 62.8 & 2% 54 € 4 69 & 2% 65.5 € 3* 68.680.7% 7848&5 0&0 60 & 1% 858 0.9° 1348 1¢ 8.98 0.4 63.58 1%
Del.3G Cyn.3G Pet.3G. Peo.3G Mal.3G Mpm.3G Peo.3AG Del.3CG. Mal.3AG. Pet.3CG Peo.3CG Mal.3CG TOTAL
Oral soluble 70.6¢€2° 72462 70.1€2° 68¢ 22 69.8¢€ 1° 749€ 0.3 69.8¢€ 4° 40.9 & 0.6° 67.2€2° 46.7 & 2 53&2° 49.6¢€ 2" 67.4¢€2°
Oral insoluble 29.4 & 2« 26¢&2¢ 24.78&3¢ 229624 23.682¢ 31.18& 2% 31.8& 1%d 4848 4 27.582¢ 46.8 & 4% 4458 2 4838 4 30¢& 0.8«
Oral total 100 & 4 98.4¢é4 94.8¢€4 90.9¢€4 934€3 106 €3 102&5 893¢é4 94.7€5 935€6 975€5 979¢é7 973€4
Gast. Soluble 90.8¢€ 3 91.6€0.6° 87.76& 4* 833¢é 3™ 89.2¢ 4 94.1€0.5 86.6 & 2 71182 855¢€ 1% 70.9¢€ 1¢ 80.2¢€ 2% 73.782% 8923
Gast. Insoluble 11682¢ 9.6 & 0.6 8661 8.7é 0.8 7761 13.8607% 17.18&2™ 30.7€5 9.66 0.8 26.6 & 3* 32.8¢80.06° 25.3 & 4% 12.8¢& 1
Gast. Total 102&5 101&1 9%.3€5 92¢€4 9.9€5 108 & 1 10484 10287 95.2€2 975€é5 113€&2 99.1€6 10284
Intest. Soluble 22962 495 1%® 41,7 & 4 553¢é 4 54.6 & 4 4348 3% 44.3 & 2% oé&o 36.5 & 2% oé&o 0é&o oé&o 47383
Intest. Insoluble 15.6 & 1¢f 29.1 & 2« 25.28 2% 29.8 & 2« 27.68&2¢ 40.7 & 2 55.9¢é 2° 0808 35.6 & 2% 826 1% 836057 9.7 &0.3% 29.2 &2«
Intest. total 384 €& & 78.7 & 3* 66.8 & 6° 85.1 & 6+ 82.3 & 6* 84.18 5¢ 100 & 4 0éo 721840 82¢& 1 83&05¢ 9.7é03¢ 76.5 & 5%
Del.3G Cyn.3G Pet.3G. Peo.3G Mal.3G Mpm.3G Peo.3AG Del.3CG. Mal.3AG. Pet.3CG Peo.3CG Mal.3CG TOTAL
Oral soluble 275€é1° 30.1€2° 314é2 3072 352 267€3 263¢é2° 7.4 & 0.06° 288¢é2° 7.880.5° 6962 94805 284¢€1°
Oral insoluble 68.1 & 2 68.5 & 1% 63.6803* 59.1¢&0.7 59.5€ 1° 70.58& 3¢ 70& 1P 96.9¢ 2° 647801 94584 97.6¢€ 1° 93¢ 0.6° 70.5 & 0.6
Oral total 95.6€3 986¢€4 95€24 89.8€ 25 945€3 97.2¢é5 96.3€3 1042 935€2 10284 104€3 102€1 98.9¢€2
Gast. Soluble 58.8 & 1% 59.6 & 3* 62.38 2% 57.8&3* 65.4¢€2° 58 & 4% 49.4 8 3¢ 45.1 & 4~ 56.5 & 3* 304 & 2¢ 329€&6° 336€0.7 59.2 & 2%
Gast. Insoluble 31.6€4° 308€5° 2723 2614 2473 358¢€8 329é4 599¢é9 276€ 4 535¢ 8 49384 5429 335¢é5
Gast. Total 90.4€ 6 90.4€9 89.5€6 838¢7 90.1€5 93.8¢€ 10 822¢€8 105€ 10 84.1€8 839¢€ 10 822€10 87.8¢€ 10 927€7
Intest. Soluble 4438069 525&3%* 4838 3¢ 52580.2*% 56.1é0° 45.4 ¢ 3 43.9é0.1¢ 0&0C 37.78 0.9 080 0éo 080 51.58 0.2*
Intest. Insoluble 31.9é3 3452 31283 309€&1° 307¢é3 39.1€3 4283 080 335€0.8 1298 1% 16820 1498 0.9 35&3
Intest. total 7623 875 795€ 5 834¢1° 86.8¢€ 3 84565 85.9¢é 3 0&0" 71220 12968 1° 1668 2° 1498 0.9 86.5€ 3
Del.3G Cyn.3G Pet.3G. Peo.3G Mal.3G Mpm.3G Peo.3AG Del.3CG. Mal.3AG. Pet.3CG Peo.3CG Mal.3CG TOTAL
Oral soluble 20.8 & 1™ 21.3& 1™ 21.68& 1™ 25.98 2% 31.6€1° 1656 14 17.5& 19 3.38&05¢ 22,68 1™ 3.6&0.1¢ 3.180.2¢ 49¢€0.2¢ 23.48 0.9~
Oral insoluble 75.9 & 2« 77.3 & 15 78.9 & 3¢ 67.6 & 0¢ 75.5 & 2« 84.7 & 2« 78.5 & 2%¢ 104 & 6 76.5 & 1%¢ 96.8 & 4* 89.7 & 8¢ 104 & 3° 81.9 & 2%¢
Oral total 9%.7€3 98.6¢2 100 & 4 93.6€0.2 10784 101é3 959¢€3 107 & 6 99.1€2 100 & 4 92.8€8 109é 3 105€& 2
Gast. Soluble 56.1 € 0.4 60.5 & 2% 68.180.8° 595&02* 75&1° 59.4 & 5 5228 2 080 60.6 & 3% 19.4 & 24 16.5 & 2¢ 213614 62.2 8 0.2
Gast. Insoluble 3496 2¢ 37.58&1¢ 34.4 8 0.6 33.880.3¢ 33.58&0¢ 46 & 0.8« 51.3€ 0.3 91.6€5 4048039 821&5* 80.280.2% 7648 2"° 44 & 1«
Gast. Total 91.1€2 98¢é3 102&1 93.3€0.6 108 & 1 105 6 104&2 91.6€5 101€3 10287 9%.6€3 97.7¢€3 106 & 2
Intest. Soluble 5218069 559é&1° 56.9 & 0™ 53.88 0.2 66.2¢&0.4° 4858 09% 44363 0é&08 425¢80.1 0&0 0é0e 0é&08 62.58& 0.2
Intest. Insoluble 36.680.6% 40.880.2%% 38.9& 1 40.4 & 2¢ 41.180.8% 521¢&1° 67.6 € 6° 0&0f 452803% 30382 3578 1% 46.18 0.1 4866 0.2%
Intest. total 887€&1° 96.8 & 1* 95.8 € 1* 94.3 & 2% 107 & 1% 101 & 2*¢ 11289 0é&0 87.7 & 0.4 30.3é&2¢ 35.7&1¢ 46.180.06° 1118032
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Control Custard Milkshake Pancake Omelet Control Custard Milkshake Pancake Omelet
Oral sol. 84.1 € 0.6° 633¢&1° 70.6 & 2° 275¢é1¢ 20.8¢é 1¢ 83.6¢é3.2° 63.1834° 69.884® 2636 2.1¢ 17.5€ 1.0¢
Oral insol. 11.9€0.1° 2268&1° 29.4¢&2° 68.1 €& 22 7596 22 13.6806° 2838&0.9° 31.8812° 70&1.4° 7856 2.1°
Oral total 9 € 0.8° 85.9 ¢ 22 100 é 4° 95.6 é 32 96.7 é 32 97.1€38% 9146432 102é5° 96.3 é 3? 959 é 32
Gast. Sol. ¢ 9256 0.1° 77&2° 90.8 é 3° 58.8¢é 1¢ 56.1 é 0.4¢ 5 92.7é3.3 76.5¢ 2.5 86.6 & 22 49.483.3° 52.28& 1.8
Gast. Insol. fq 6.760.09"° 9781 11820 31664 349622 ™ 96€1.8 1688 1.4 17.1&1.6° 329é&42* 513&03°
Gast. Total C 99.1é1 86.7€ 3 102é5 90.4€6 91.1é2 g 102 € 5.2 93.2€39 104 € 3.5 822676 104 € 2.1
Intest. Sol. 12.480.8¢ 19 & 0.5« 229¢é 2 4438 0.6° 52.1¢é 0.6 225&1.3" 3578350 4438220 439801° 44383.1°
Intest. Insol. 122808° 12481 15.6 & 1° 31.9é3 36.6 & 0.6° 39.8&23° 427&1.6° 559&81.6% 42829 67.6 € 5.6
Intest. total 2458&2° 31.4&2° 384 ¢&4° 76.2 é 3? 88.7 é 1° 62.3 € 3.6 784&51% 100&3.8° 859&829¢ 112&8.7°
Control Custard Milkshake Pancake Omelet Control Custard Milkshake Pancake Omelet
Oral sal. 86.3€ 12 6438045 72482 30.162¢ 21.3é1¢ 6628270 444802° 409806° 74&0.1° 336804
Oral insol. 8.480.1¢ 19.4 € 0.8° 26 6 2¢ 6858 1t 77.3€0.6° 39¢&0.4° 50.7& 04" 484&35° 969é&2.2° 104 € 5.9°
Oral total 94.6 € 22 83.8€ 12 98.4 € 4° 98.6 € 42 98.6 & 2° 105 €& 3.12 95.1€0.6° 89.3€422 104€23% 107€6.3°
Gast. Sol. G 926&2° 80.5&0.1® 91.6&80.6® 59.6&3° 60.5 & 2¢ C 892849 629809* 71.1622% 45184 0é&o
Gast. Insol. c 668 0.5¢ 9.280.4" 9.6 & 0.6 30.8¢é 5° 37.5¢é1° & 15.4 &€ 5.1¢ 30.88 0.9 30.7&51% 599&94® 916849
Gast. Total C 99262 89.7€ 0.5 101 é1 90469 98€3 E 105¢€ 10 9376 1.8 102€73 105€ 13 91.6 € 4.9
Intest. Sol. 29¢é 2 39.4&0.5% 495¢&1%® 5256 3? 55.9 & 12 0€0 0€0 0€0 0éo0 0éo0
Intest. Insol. 269&0.6% 2358&1¢ 29.1 & 2% 3458 2% 40.8 € 0.2 0é0 0é0 0éo0 0éo0 0éo0
Intest. total 55.9 & 2¢ 62.8 & 2 78.7 & 3% 87 & 5 96.8 € 1° 0€0 0€0 0€0 0€0 0€0
Control Custard Milkshake Pancake Omelet Control Custard Milkshake Pancake Omelet
Oral sol. 79.9¢é 1° 6358&2° 70.1& 2% 31.4¢é2 216é1¢ 80.5 ¢é 0.6° 61.381.1° 67.2824"° 288&1.6 22.6€ 1.3
Oral insol. 11.8604% 185&1¢ 247 & 3¢ 63.6&03° 789é&3° 126 0.2¢ 194803% 275821 6478&0.1° 765¢&0.6
Oral total 91.7¢é1° 8263 94.8 é 4° 95¢ 3°? 100 é 4° . 926 80.7% 80.7814° 947845° 9358&1.7% 991819
Gast. Sol. ¢ 91.8é2° 77.58& 2% 87.7é 4 6236 2¢ 68.1 & 0.8 : 88.5¢ 2.1° 77 € 0.29° 85.5¢ 1.3° 56.5 & 3.1t 60.6 & 2.8°
Gast. Insol. :;: 6.56 0.5 8.160.8"° 8.661° 27.26 3 344806° ~ 586819 896029° 966075 276&44 4048&03°
Gast. Total a 983¢é2 85.6 €3 96.3é5 89.5€ 6 102 €1 é 943¢é4 8596052 952€2 841675 101 € 3.1
Intest. Sol. 205&0.8¢ 332829 41.7 & 4> 4838 3* 56.9 é 0? 22.3€é1.1¢ 29.7&0.7° 36582% 37.7€09° 425€&0.1°
Intest. Insol. 1746801° 20.8& 1> 2528 2% 31.283* 38.9¢é 12 29.1&14° 302804° 356&1.8° 335807° 452803
Intest. total 37.9 € 0.9 54 & 4 66.8 & 6" 79.5 & 5% 95.8 é 1° 51.4 & 2.5¢ 608& 1.1 721839° 7128&1.6" 87.7 € 0.4°
Control Custard Milkshake Pancake Omelet Control Custard Milkshake  Pancake Omelet
Oral sal. 855805 62&1° 68¢&2° 30.7 6 2¢ 2596 2¢ 66&046° 474809° 467818 7.88&046° 3.6&0.12°
Oral insol. 7.6 ¢é0¢ 16.6803% 22982 59.1 & 0.7 67.6 € 0° 354&807° 432&822° 468843° 945&3.6° 96.8 € 4.3
Oral total 93.1805 78.68&1° 90.9 & 4* 89.8 & 2% 93.6 & 22 101 € 1.22 90.6€3.12 935€6.12 102€4° 100 & 4.4°
Gast. Sol. u 90.3€ 12 7658&2° 83.3¢&3%® 57.8¢& 3¢ 59.5 & 0.2¢ t 84.2¢12 66.6&1.6° 709&14° 304&1.9 194¢&1.7
Gast. Insol. c 66&0.1° 8.680.3" 8.780.8" 26.1é 4 33.8€0.3° ~ 19.9€ 1.7¢ 257&1.6% 266&3.2% 535883 B821&5
Gast. Total & 96981 8562 92é4 83.8é7 93.3€0.6 2 104€238 92.4¢€3.2 97.5€ 4.6 83.9¢ 10 102 € 6.6
Intest. Sol. 351&80.8° 458809 55384 52502 53.8€0.2° 0€0 0€0 0€0 0€0 0€0
Intest. Insol. 257803 2328&1° 29.8&2° 30981t 404 € 22 738012 858087° 82812t 129812 3038 1.6°
Intest. total 60.8 € 1¢ 69 & 2 85.1 & 6% 83.4 & 1% 94.3 ¢é 22 738012 858087° 82&1.2° 129812 3038 1.6°
Control Custard Milkshake Pancake Omelet Control Custard Milkshake Pancake Omelet
Oral sol. 81.5€ 0.5 64.1&82° 69.8¢& 1° 358 2¢ 31.6€é1° 62.7 € 2.5° 50.1é 5.2 53¢ 24° 698 1.6° 3.180.23°
Oral insol. 9.9 & 0.3¢ 1698 0.5¢ 23682 59.5& 1t 7556 22 272&15° 398&4.8° 445824° 976&1° 89.76 7.9
Oral total 91.4&0.8° 81&2° 93.4¢&3® 94,5 & 3* 107 é 4° 90 ¢ 4° 89.9 € 10? 975648 1046252 928¢é8.1°
Gast. Sol. G 92.5¢é 22 80.7 & 2% 89.2¢é 4 65.4 é 2¢ 758 1% t 783¢é3.9° 64.1¢é 0.7 802823 329é&6.2° 16.5 8 2.4°
Gast. Insol. = 6.180.5" 7.580.5"° 77681 24.7 & 3 33560° ¥ 209827° 296814 3288&01° 493&36° 80.2802°
Gast. Total S 98662 88263 96.9¢é 5 90.1é5 108 € 1 g 9936 6.5 93.7é 2.1 113623 822698 96.6 € 2.6
Intest. Sol. 36.4¢&2¢ 43,7819 54.6 & 4% 56.1 & 0% 66.2 € 0.4 0éo0 0éo0 0éo0 0éo0 0éo0
Intest. Insol. 231803 21782 27.68&2° 30.7&3* 4116 0.8 6¢&0.87° 1346812 83&046° 166&24° 35.7é 1.4
Intest. total 59.5 & 2¢ 65.5 & 3¢ 8238 6™ 86.8¢& 3* 107 & 12 6¢& 0.87° 1346812 83&046* 166823"° 35.7é 1.4
Control Custard Milkshake Pancake Omelet Control Custard Milkshake Pancake Omelet
Oral sal. 83563 62.4¢&3° 749&03® 2678&3¢ 16.5€é 1¢ 679804 48381.2° 49.6824> 94&046° 49&0.17°
Oral insol. 13.880.19 2428029 31182 70.5& 3* 84.7é 22 29.5¢é 0.2¢ 404823 483842° 938058 104 é 2.5°
Oral total 97.3¢é 3? 86.6 & 3? 106 é 3° 97.2é52 101 é 32 | 97.4 € 0.6° 88.7 € 3.3° 97.9 € 6.6° 102¢é1° 109 é 2.7°
Gast. Sol. Y 947808 84882 941805 58¢&4° 59.4 & 5* t 854¢&1.8 663812° 73782 336807¢ 21.3&1.2¢
Gast. Insol. £ 948&0.8 13.280.2° 13.880.7° 35.8&88 46 6 0.8 © 189&0.9° 24&1.7° 2538&3.5" 542&9.2? 76.4€1.9°
Gast. Total é 104 € 2 98¢é2 108 € 1 93.8¢€ 10 105¢€é 6 g 104 € 2.7 90.2€ 29 99.1€5.5 87.8¢€9.9 97.7 é 3.1
Intest. Sol. 219&0.5¢ 351&07° 434¢&3® 45468 3* 485¢ 0.9° 0€0 0€0 0€0 0€0 0€0
Intest. Insol. 24.1¢é 2¢ 33.58& 0% 40.78 2 39.1&3° 52.1¢é 12 6.8 € 0.4 8.9¢ 0.4° 9.7 € 0.35¢ 1498 0.9° 46.18&0.1
Intest. total 46 é 3¢ 686&0.7° 84.1&5® 84,5 & 5% 101 é 22 6.8 € 0.4 8.9 ¢ 0.4° 9.7 € 0.35¢ 14980.9° 46.18&0.12
Control Custard Milkshake Pancake Omelet
Oral sol. 83.4¢60.12 62.78& 0.2 6748210 2848&1¢ 23.4 € 0.9
Oral insol. 12.3€0.2° 2388079 3080.81¢ 705&0.6° 819815
Oral total 957&0.3" 865&80.9° 973844 0989&1.6° 105&24°
Gast. Sol. Z 924807 80.28& 1.7 892827 592&1.7 62.2 € 0.2
Gast. Insol. - 8.68&0.520 12.38 0.4° 12.8814° 335851° 448122
Gast. Total E 10113 92.5€ 2.1 102€4.2 92.7€ 6.8 106 € 1.5
Intest. Sol. 30&0.75¢ 393805 473828* 515802° 625802
Intest. Insol. 25.1 & 0.5° 2428 0.6 29.2&2.1" 35&3.2° 48,6 € 0.2

Intest. total 5526813% 6358129 76584.9* B865835° 1118035
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The aim of this study was to evaluate the effect of the food matrix on polyphenol bicaccessibility and antioxidant
activity during the in-vitro digestion of dairy and egg products enriched with grape extracts (GE). Four GE-
enriched matrices produced under industrial conditions (custard dessert, milkshake, pancake and omelet) and
the GE dissolved in water (control solution) were submitted to in vitro digestion and the bioaccessibility of the
major classes of polyphenols as well as the evolution of the antioxidant activity of the matrices were manitored

Keywords: at oral, gastric and intestinal level. Apart from the digestion effect itself, the release, stability and solubility of
I vitro digestion polyphenols was governed by mainly two factors: 1 — the composition and structure of the food matrices and
Bioaccessibility 2 — the class of polyphenol. Results showed that the inclusion of the GE extracts into the different egg and
Food matrix dairy food matrices greatly impacted therelease and solubility of anthocyanins and proanthocyanidins during di-
Polyphenols gestion, especially in the solid food matrices and during the oral and gastric phases of digestion. Also, the pres-
Anthocyanins ence of the food matrices protected anthocyanins from degradation during the intestinal phase. However, if
Proanthocyanidins the total phenolic content is considered at the end of the whole digestion process, the proportion of soluble (bio-
accessible) and insoluble phenolics delivered by the enriched-mat rices wasquite similar to that of the control so-
lution. On the contrary, the food matrix effect did not affect the antioxidant activity of the matrices, which
remained constant during the oral and gastric phases but greatly increased during the intestinal phase of diges-
tion. Among the GE-enriched matrices, omelet presented higher recoveries of total phenolics and antoxidant ac-

tivity at the end of digestion.
© 2016 Elsevier L. All rights reserved.
1. Introduction They are natural, inexpensive, can be obtained in considerable quanti-

Grape extracts (GE), a by-product resulting from juice and wine
making process, are very promising ingredients for the food industry.

* Corresponding author a: INRA, UMR 1253, 65 rue de St Breuc, 35042 Rennes, France.
E-mai addresses: CarlosPinedaVadillo@rennesinrafr (C. Pineda-Vadillo),
didier.dupont@rennesinra.f (D. Dupont).
' INRA - Agrocampus Ouest, UMR STLO 1253, 65, rue de St Brieuc, 35042 Rennes Cedex,
France.

hitp://dx.doi.org/10.1016/j foodres. 2016.01.029
0963-9969/0 2016 Elsevier L1d. All rights reserved.

ties and represent a very good source of phenolic compounds such as
anthocyanins, proanthocyanidins, flavanols, flavonols, phenolic acids
and stilbenes. The list of biological activities and health benefits associ-
ated with the intake of grape phenolic compounds is large. Antioxidant,
cardioprotective, anti-carcinogenic, anti-inflammatory or anti-aging
properties have been observed both in vitro and in vivo (Xia, Deng,
Guo, & Li, 2010; Teixeira et al., 2014; Soares De Moura et al., 2002).
Due to these myriad of healthy effects, polyphenol-rich grape products
have been suggested as potential effective candidates in preventing

Please cite this article as: Pineda-Vadillo, C, et al., In vitro digestion of dairy and egg products enriched with grape extracts: Effect of the food ma-
trix on polyphenol bioaccessibility and.., Food Research Intemational (2016), http://dx.doi.org/10.1016/j.foodres 2016.01.029
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Abstract: The aim of the present study was to understand to what extent
the inclusion of anthocyanins into dairy and egg matrices could affect
their stability after processing and their release and solubility during
digestion. For this purpose, individual and total anthocyanin content of
four different enriched matrices, namely custard dessert, milkshake,
pancake and omelet, was determined after their manufacturing and during
in vitro digestion. Results showed that anthocyanin recovery after
processing largely varied among matrices, mainly due to the treatments
applied and the interactions developed with other food components. In
terms of digestion, the present study showed that 1- the inclusion of
anthocyanins into food matrices could be an effective way to protect them
against intestinal degradation. 2 -the incorporation of anthocyanins into
matrices with different compositions and structures could represent an
interesting and effective method to contrel the delivery of anthocyanins
within the different compartments of the digestive tract
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DELIVERING ANTHOCYANINS IN THE
IN?A GASTROINTESTINAL TRACT: PROCESSING

SCIENCE& IMPACT

CONDITIONS AND FOOD MATRIX EFFECT

CARLOS PINEDA VADILLO', TAMAS TOTH?, ATTILA TANAI?, EVA CSAVAJDA?, MARISA SANZ BUENHOMBRES?,
ALESSANDRA BORDONI* 3, CATHERINE GUERIN DUBIARD ', FRANGOISE NAU', DIDIER DUPONT".

CONTEXT

Over the last decade, many studies have demonstratsd the potential benefits of using anth ins (AC) in the pi ion of
and oﬂ'\e( hel mostof these studies have only ideredAC as pure d
rather than ing of bioacti iched foods. However, the AC -food matrix interaction could deeply impact onits

digestibility and bioaccessibility, and hence, effectiveness.

OBJECTIVE

ADEXGO The objective of this study was to evaluate the effecuvenessof dnfferentdany and b d ices on the delivering of ACs

dele)
in the gastr | tract under it conditions.

abrof

MATERIAL & METHODS RESULTS

1- ANTHOCYANIN-ENRICHED FOOD PRODUCTION % ACRECOVERY AFTER PROCESING

100 100 100

+ SENSORY OPTIMIZED RECIPES i
- INDUSTRIALFACLITIES i
2 aasaras
i - .
> b6 oo * ULTRASOUND-ASSISTED EXTRACTION »
+ ACQUANTIFICATION .
-, * RP-HPLC Omelet Pancake Dessert Milkshake
+ SPECTROPHOTOMETRY

W TomAC  [T] MONOMERICAC

INFOGEST

FIGURE 1.% of total and monomeric anthocyanins recoveredin the
final + AC foods after their industrial production. Values are

percentages
their SD.
2- IN VITRO DIGESTION OF +AC ENRICHED FOODS % BIOACCESSIBILITY
* PHYSIOLOGICALLY RELEVANT MODEL »
+ ACTIVITIES OF ENZYMES MEASURED. =

Omelet Pancake Dessert Milkshake

B TOMAC  [] moNomERICAC

DIGESTION PRODUCTS + ISOLATION OF THE SOLUBLE/BIOACCESSIBLE FRACTION o O I e

s.
*  ACQUANTIFICATION before digestion with their SD.
+ RP-HPLC
* SPECTROPHOTOMETRY

% AC AFTER PROCESING + DIGESTION

CONCLUSIONS -
*
' Final % of AC after processing and digestion were very similar between the 4 foods ( differences ®
around only 5% ) despite their very different comp textures and p conditions. ©
However, the steps in which the losses of AC took place were different: omeletand pancake lost AC B
equally during pi ing and di ion while milkshake and dessert mainly lost them during «
digestion. Ll 2978 2396 i 2078
2091 2267
¥ Solid food matrices (omelet and pancake) seem to provide AC a much better protection against = 3 :l | |
degradation during in vitro digestion than the liquid ones. However they did not avoid the AC »
degradation during the heat treatments applied during processing. Omelet Pancake Dessert Milkshake
¥ Therefore non-cooked solid foods seem to be the best option to maximize the delivery of AC in the Mionias W woromencits
gastrointestinal tract. However more work has to be done in order to establish the relationship FISURE 3.5 o toe i woncmar amoryaeiia (et s soki
between the food matrix effect and AC bioaccessibility. the destie tiact

i vitro digestion of the.
loods Values e percentages ofthe sl anihocyanin contentsdded o e BEF witn
ir SD.

¥ Ongoing work is currently being done in order to determine the antioxidant capacity of the digestion
products
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TOWARDS A NEW GENERATION OF DHA-ENRICHED
FOODS: MAXIMIZING DHA BIOAVAILABILITY BY

CONSIDERING THE FOOD MATRIX EFFECT

CARLOS PINEDA VADILLO'"2, MOHAMED GAD?, GERARD PIERONI®, ALESSANDRA BORDONI*5 , CATHERINE
GUERIN DUBIARD 2, FRANGOISE NAU'2 DIDIER DUPONT'2,

CONTEXT

Docosahexaenoic acid (DHA) is an essential omega-3 polyunsaturated fatty acid (PUFA) which ingestion has positive effects on human health. Dueto its
vital importance, several studies have been conducted in order to establish the most effective form of DHAin terms of absorption, bioavailability and
ultimately its incorporation and assimilation into the different human tissues (TAG, PL or NEFA for instance). However, the study of its interaction with
the food matrix still remains poorly studied despite DHA is most of the time ingested as part of complex food matrices which could deeply impact on its

digestibility and bioaccessibility, and hence, effectiveness

Determine to what extent the food matrix structure impacts the bioaccessibili
acid

OBJECTIVE

andBi e

of DHA and other fatty acid such as oleic and linoleic

B SIBES MATERIAL & METHODS
* PATHWAY-27
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of plasma Values are meanswith their SD. (n=7)
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Although more studies have to be performed in this ongoing study, it seems that the cooked solid matrices — omelet and hard boiled egg
respectively — are more efficient than the raw liquid matrix in delivering DHA, oleic and linoleic acid into the systemic circulation.

The bioavailability results for DHA (fig.3) seems to be correlated with the bioaccessibility values (fig. 2) and the digestion time (picture 3): the
mousse was much faster digested than the omelet and pancake, and also presented smaller bioaccessibility values despite an initial peak.
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FOOD MATRIX EFFECT ON THE ANTHOCYANIN PROFILE OF
FORTIFIED EGG AND DAIRY MATRICES DURING PROCESSING,
STORAGE AND /N VITRO DIGESTION

CARLOS PINEDA-VADILLO'2, FRANCOISE NAU'2, MARISA SANZ-BUENHOMBRE?, ALBERTO GUADARRAMA?, TAMAS TOTH?, EVA
CSAVAIDA?, HAINALKA HINGYI*, SIBEL KARAKAYA®, JUHANI SIBAKOV®, FRANCESCO CAPOZZI’, ALESSANDRA BORDONI®,

* PATHWAY-27
PATHWAY

cAPoS

@ STLO

from the

CONTEXT & OBJECTIVE

of highly

storage as well as their bioaccessibility during in-vitro digestion.

CATHERIN GUERIN-DUBIARD"* DIDIER DUPONT*?

Although the |ngestmn of anthocyamns (AC) and AC-rich foods i IS assoclatad wnh many health benefits, the average intake of AC by some population groups is still far away

d and d food matrices such as egg and dairy products with AC may represent a good strategy in
order to increase or complete me consumption of these bioactives. Huwever the structure and composition of the host matrices may affect their effectiveness. The aim of
this study was to determine to what extent the inclusion of AC into different egg and dairy matrices could affect their effectiveness and thus, the potential use of these
matrices to produce anthocyanin-based functional foods. The potential effectiveness of these matrices was determined by studying AC stability during processing and

ALMA MATER STUDIORUM
VERSTA DI BOLOGNA

INFOGEST

MATERIAL & METHODS

3- ANTHOCYANIN-ENRICHED FOODS STORAGE

IDENTIFIED ANTHOCYANINS
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RESULTS

IN-VITRO DIGESTION
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Le syndrome métabolique (MS), une association des plus dange-
reux facteurs de risque pour les maladies cardiovasculaires et le
diabéte de type 2, est devenu I'un des principaux défis cliniques
et de santé publique dans le monde. Un nombre croissant d’évi-
dences s’est accumulé au cours de la derniére décennie, démon-
trant I'efficacité de certains composés bioactifs alimentaires pour
le traitement et la prévention du MS. Néanmoins, la plupart des
études d’intervention administre les composés bioactifs sous
forme de composés purs, sans considérer que l'interaction entre
les bioactifs ajoutés et I'ensemble de la matrice alimentaire peut
impacter la bioaccessibilité, la biodisponibilité et, par consé-
quent, I'efficacité de ces molécules bioactives.

Lobjectif principal de cette thése, intégrée dans le projet euro-
péen PATHWAY-27, était de formuler des aliments enrichis en
composés bioactifs potentiellement efficaces contre le MS, et
d’étudier I'effet de la matrice alimentaire sur la bioaccessibilité et
la biodisponibilité de ces bioactifs. Cette étude a mis I'accent sur
I'utilisation des anthocyanes, de I'acide docosahexaénoique et,
dans une moindre mesure, des béta-glucanes comme ingrédients
bioactifs pour enrichir des produits laitiers et des produits a base
d’ceuf. Une combinaison des modéles de digestion in vitro et in
vivo (chez le porc) a été utilisée.

La composition et la structure des matrices alimentaires ont im-
pacté la libération et la solubilisation de substances bioactives
au cours de la digestion (bioaccessibilité), tel que démontré in
vitro et in vivo. La structure de la matrice alimentaire a également
modulé la quantité finale de DHA dans la circulation systémique
des porcs (biodisponibilité). Cette étude démontre que la compré-
hension de l'interaction entre les composés bioactifs et la matrice
alimentaire constitue une base pour la production d’aliments
fonctionnels efficaces.

Mots-clés : Aliments fonctionnels, bioaccessibilité, biodisponibilité,
DHA, polyphénols, digestion
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Development of bioactive-enriched dairy and egg products
against metabolic syndrome: The effect of the food matrix
on the bioaccessibility and bioavailability of polyphenols and
docosahexaenoic acid

Metabolic Syndrome (MS), a constellation of the most dangerous
cardiovascular disease and type 2 diabetes mellitus risk
factors, has become one of the major clinical and public health
challenges worldwide. During the last decade, many bioactives
have been proposed as effective for the treatment and prevention
of MS. However, most intervention studies administer bioactives
as pure compounds, without consider that bioactive-food
matrix interactions could deeply impact on the bioaccessibility,
bioavailability and hence on the effectiveness of bioactives.

The main objective of this thesis, included within the European
project PATHWAY-27, was to formulate potential effective
bioactive-enriched foods against MS and to investigate the effect
of the food matrix on the bioaccessibility and bioavailability of
dietary bioactives. In particular, this study focused in the use of
dairy and egg-based products as matrices and in the addition of
anthocyanins, docosahexaenoic acid and, to a lesser extent, beta
glucan as bioactives. A combination of in vitro and in vivo (pig)
digestion models was used.

Both the structure and the composition of the food matrices
impacted the release and the solubilisation of bioactives during
digestion (bioaccessibility), as demonstrated in vitro and in
vivo. In addition, the structure of the food matrix modulated
the final amount of DHA into the systemic circulation of pigs
(bioavailability). This study proves that understanding how dietary
bioactives interact with the matrix in which they are included in is
the basis for the production of effective bioactive-enriched foods.

Keywords: Functional foods, bioaccessibility, bioavailability, DHA,
polyphenols, digestion
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