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1. INNGANGUR

Markmid verkefnisins var ad préa vinnsluferil til litunar og reykingar a ysu eda ysubitum og
vera med afurd tilbana til uppskaolunar, er veeri sambaerileg ad 6llu leyti vid pa afurd sem fyrir
er & markadi i Bretlandi. Reykt ysa er pekkt vara hérlendis en er hun pa gjarnan mikid reykt
og 6litud. [ Bretlandi er hefd fyrir litun & fiski fyrir reykingu. Einhverja liti hefur na verid
bannad ad nota svo sem Orange | og Brown FK og hafa nattarulegir litir p4 komid i stadinn,
SVo sem annatto og turmeric. Tveer megin asteedur hafa verid fyrir litun & fiski i Bretlandi.
Hun gefur einsleitara atlit og haegt er ad minnka reykbragdid en halda samt gédum lit. Smatt
og smatt hefur svo félk vanist a litid reykbragd og sterklitadan fisk. Petta geeti p6 breyst aftur
0g bjoda steerstu reykhusin einnig upp a olitadar vorur. Medan litadur fiskur uppfyllir betur
vaentingar neytenda verdur su proun po haeg. Litud og reykt ysa er ekki framleidd hérlendis
svo vitad sé, en upphafid ad pessu verkefni voru fyrirspurnir fra Bretlandi til islenskra
sjavarafurda hf (IS) um framleidslu & pessum afurdum i neytendapakkningar. Tveer megin
asteedur skopudu forsendur fyrir &huga IS & préun pessarar afurdar: Midad vid tollaflokk
03054909 pa attu tollar a reyktri ysu ad leekka ur 6,1% i 4,2% um aramotin 1996-1997 og
mikil birgdas6fnun & ysu atti sér stad hérlendis. A medan & vinnu vid verkefnid st6d jokst po
sala IS & ysu verulega og losnudu peir vid allar sinar birgdir. Astaedan fyrir pessu var gifurleg
aukning a fiskneyslu i kjolfarid & upplysingum sem fram komu um meint tengsl kdaridu vid

Creutzfeld-Jacob einkenni. Tollarnir leekkudu hins vegar nidur i 4,2%.



2. FRAMKVZAEMD

2.1 AFURDPAMAT

Lagt var mat a aferd, lit, reyk- og saltbragd med skynmati. Skynmatid var framkveemt af

verkefnishopnum auk starfsfolks préunardeildar IS, sem kallad var til eftir porfum.

2.2 EFNAM/ELINGAR

Efnameelingarnar voru framkveemdar hjd Rannsdknastofnun fiskionadarins og Syni hf. Meelt

var salt- og vatnsinnihald, med st6dludum adferdum pessara stofnanna.

2.3 SKOBPUN A ERLENDUM SYNISHORNUM

A medan préun vérunnar stéd yfir, s markadsskrifsstofa IS i Bretlandi um ad Gtvega
synishorn af litadri-reyktri ysu. Skodun & umbudamerkingum leiddi i ljos almenna notkun &
litarefnunum E-100 (curcumin / turmeric) og E-160b (annatto). Vid bragdprofun & pessum
synishornum minnti aferdin & peim flestum & saltfisk eda tvifrystan fisk og pottu pau frekar
solt. Almennt pa4 ma segja ad liturinn & afurdunum hafi verid ljosari sydst i Bretlandi en
dokknadi pegar nordar dré. Ppar sem afurdirnar sem voru & markadnum voru breytilegar hvad
vardar aferd, lit, salt- og reykbragd, var akvedid ad reyna ad proa afurd sem vaeri med svipada

bragdeiginleika og litartén og paer afurdir sem seldar voru & hvad haestu sméasdluverai.

2.4 LITUN

Haft var samband vid nokkra litarefnaframleidendur;
Haarmann & Reimer,

Chr. Hansen's Inc.,

Givaudan-Roure Aromen GMBH,

Morton International Ltd,

Sethness Products Co.,

Tricon Colors Inc.,

Ringe & Kuhlmann,

Kalsec

Warner-Jenkinson Europe.



Fengnar voru 10 mismunandi litaprufur fra Kalsec (hér eftir merktir; K1,K2,...K10), Tveer fra
Givaudan Roure (hér eftir merktir;, GR1 og GR2) og prjar frA Warner Jenkinson (hér eftir

merktir; WJ1,WJ2 og WJ3), sja nanari upplysingar um efnin i vidauka 6.3.

241 LiTuN1l

Saltpaekli 20° Baumé var blandad vid litina i hlutféllunum 0,3g litur : 250ml paekill i
bikarglds, 15 litaprufur voru profadar med tilliti til leysanleika i paeklinum og hvernig peir

litudu perripappir, og fiskbita.

24.2 LITUNZ2

Fjérum litum var blandad i 18° Baumé saltpaekil i premur styrkhlutféllum, sja toflu 2.
Litirnir voru préfadir med tilliti til leysanleika i mismunandi styrk og hvernig peir litudu
ysuflok. Ysuflék voru skorin i bita og peir settir i litarpaekilinn i 2,5 min. Vid minnsta
styrkleika af hverjum lit var athugad hvort munur veeri & pvi magni fisks sem unnt veeri ad

setja i gegn um paekilinn an pess ad hann missti litunareiginleika sina.

243 LITuN3

Litartonn & flokum eftir reykingu og litarheldni eftir sudu var athugud med tilliti til tima i
litarpeekli. UtbGinn var 16° Baumé paekill, i 2120g af paekli voru sett 24g af lit. Flokin voru
peeklud fréd 4-8 min og reykt i 50min.

244 LiTuN4

Litirnir K1 og K2 voru préfadir mead tilliti til litarheldni eftir sudu. Med litarheldni er atti vid
hversu fast liturinn bindst yfirbordinu. Litirnir voru settir i premur styrkleikum i 16° Baumé
paekil, 30, 40 og 50 gromm i 10 litra peekils. Ysuflékin voru hoéfd i paeklunum i 3 min og
voru litud 10 flok af ysu i hverjum styrkleika af lit. Reykt var annars vegar i 25 min og hins

vegar i 50 min, eitt vidmidunarsyni var litad en ekki reykt.

245 LITuNS

Litad var med K1 og K2 og notud annars vegar Ofryst ysa og hins vegar upppidd.

Samanburdur & salt-, lit- og reyk-upptoku asamt aferdareiginleikum afurdar var gerdur, og
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borid saman vid erlend synishorn. Frosin flok voru pidd upp vid 20°C i 18 kist og paeklud i
3min og ofryst flok voru peaeklud i 32 min. Hvor hépur um sig var reyktur annars vegar i 50

min og hins vegar i 75 min.

2.5 SOLTUN

prir styrkleikar af paekli voru notadir vid saltanir 16, 18 og 20° Baumé. Paeklarnir voru
lagadir samdeaegurs og voru 5-8°C pegar fiskurinn var settur i. Allar pseklanir voru gerdar i

paekli med lit i.

2.6 REYKING

Reykingarnar voru framkveemdar i ofni Rf, sem er toélvustyrour af tegundinni Ness. Eftir
litun og peeklun var flokum radad a grindur & vagna og vokvi latinn renna af peim i 15 min.
Vagnarnir voru svo keyrdir inn i ofninn, par sem flékin voru purrkud i 30 min vid 25°C og

60% raka. Sidan var reykt og var reyktiminn frd 40-75 min. Eftir reykingu voru flokin sett i

0°C keeli yfir nétt og peim sidan pakkad i loftteemdar umbudir og frystar daginn eftir.

3. NIDURSTOBUR OG UMR/EDA

3.1 LITUN

Af peim aukefnaframleidendum sem sendar voru fyrirspurnir, barust svor fra fjérum peirra.
par af var einn sem ekki var i framleidslu a litarefnum fyrir matveelaidnad. Peir prir sem
svorudu og framleiddu pa liti sem fyrirspurnin beindist ad voru; Givaudan-Roure, Warner-
Jenkinson og Kalsec. Litirnir (K1,K2,...,K10, GR1,GR2,WJ1,WJ2 og WJ3) voru athugadir
med tilliti til leysanleika i saltpaekli, litunareignleika, litartdbns og litarbindingar. Auk pessa

var litid & geymslupol, geymsluskilyrdi og verd, vid val a lit.



311 LiTuN1l

Tafla 1. Athugun & leysanleika lita i 16° Baumé paekli og litunareiginleikum.

litur leysanleiki i teerleiki litur lausnar litar pappir... litun & ysubitum
paeklinum lausnar

K1l audleysanlegur teer raudleit gulan gul

K2 audleysanlegur skyjud raudleit gulan gul

K3 leysanlegur skyjud appelsinugul gulan gul

K4 leysanlegur skyjud appelsinugul gulan gul

K5 leysanlegur teer lj6s raud gulan gul

K6 audleysanlegur teer raudleit gulan gul

K7 leysanlegur skyjud appelsinugul raudan raudleit
K8 audleysanlegur teer raudleit gulan gul

K9 leysanlegur skyjud appelsinugul raudan raudleit
K10 leysanlegur skyjud appelsinugul ljdsraudan raudleit
wJl audleysanlegur teer raudleit gulan gul
WJ2 audleysanlegur skyjud appelsinugul appelsinugulan raudleit
WJ3 audleysanlegur teer appelsinugul ljdsgulan liosgul
GR1 audleysanlegur teer gul litar varla pappir orlitil gul slikja
GR2 leysanlegur skyjud dokk gul litar varla pappir orlitil gul slikja

peir litir sem komu best Ut vardandi leysanleika i peekli voru K1, K2, K6, K8, WJ1, WJ2,

WJ3 og GR1. Eftir ad hafa skodad litina sjalfa p.e. hvernig peir litudu pappir og hvada
blaebrigdi peir gafu flokum (tafla 1), pa komu K1, K2, K6 og WJ3 best ut, en GR-litirnir voru

allt of daufir.

3.1.2 LITUuNZ2

Tafla 2. Magn af lit og 18° Baumé peekli i hverjum hép.

litur merking magn af lit magn af paekli Hlutfall Magn af ysu
(9] [d] [g litur /g peekill] [d]

K1l K1-1 1,00 500,0 0,002 1630,8
K1 K1-3 3,29 548,3 0,006

K1 K1-6 5,98 498,3 0,012

K2 K2-1 1,15 575,0 0,002 1627,7
K2 K2-3 3,02 503,3 0,006

K2 K2-6 5,98 498,3 0,012

K6 K6-1 1,01 514,7 0,002 1649,7
K6 K6-3 3,02 505,4 0,006

K6 K6-6 6,01 500,8 0,012

WJ3 WJ33-1 1,02 510,0 0,002 548,7
WJ3 WJ3-3 3,02 503,3 0,006

WJ3 WJ3-6 6,18 515,0 0,012 1777

Litirnir leystust allir vel upp en voru audleysanlegri i lagum styrk. K6-gaf of raudan ton i

Ollum styrkleikunum. K1-3 og K2 -3 gafu mjog gédan og jafnan gulan lit, en K1-1 og K2-1

voru heldur of daufir. WJ3-1 var allt of daufur og WJ3-3 gaf pokkalegan lit en litunin vard

frekar 0j6fn. EkKki var fullreynt hvort petta veeri hamarksmagn af ysu sem keemist i gegn um

paekilinn an pess ad litunareiginleikarnir breyttust.
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3.1.3 LITUN3

Litarheldni eftir sudu virtist ekki vera had pvi hversu lengi flokin voru i litarpaekli, sja toflu 3.

Tafla 3. Ahrif tima i litarpaekli & litun flaka eftir reykingu og litarheldni eftir sudu.

Pyngd flaka Timi Peekill Hlutfoll Reyktimi litur litarheldni
[0] [min]  [° Baumé] [g litur/g paekill] [min] [eftir reykingu] [eftir sudu]
434,2 4 16 0,011 50 goour goo
342,2 4 16 0,011 50 goour g6o
265,7 4 16 0,011 50 goour goo
475,3 5 16 0,011 50 goour g6o
249,7 5 16 0,011 50 goour goo
178,1 5 16 0,011 50 goour g6o
378,9 6 16 0,011 50 goodur go6o
337,0 6 16 0,011 50 goour g6o
263,9 6 16 0,011 50 goour go6o
413,8 8 16 0,011 50 goour g6o
289,1 8 16 0,011 50 goodur goo
266,9 8 16 0,011 50 goour g6o
3.14 LiTuN4

Tafla 4. Athugun & litarbindingu litanna vid mislangan reyktima.

litur merking paekill timi i paekli reyktimi litur litarbinding
[litrar] [min] [min] [a] eftir sudu

K1 K1-C 10 3 0 40 léleg
K1 K1-30-1 10 3 25 30 pokkaleg
K1 K1-40-1 10 3 25 40 pokkaleg
K1 K1-50-1 10 3 25 50 pokkaleg
K1 K1-30-2 10 3 50 30 goo
K1 K1-40-2 10 3 50 40 go6o
K1 K1-50-2 10 3 50 50 goo
K2 K2-30-1 10 3 25 30 pokkaleg
K2 K2-40-1 10 3 25 40 pokkaleg
K2 K2-50-1 10 3 25 50 pokkaleg
K2 K2-30-2 10 3 50 30 go6o
K2 K2-40-2 10 3 50 40 goo
K2 K2-50-2 10 3 50 50 g6o

Ad teknu tilliti til litunareiginleika, geymslupols, magns sem parf af lit og verds (vidauki
6.3), pa var haldio afram med K1 og K2. Svo virdist sem vid pessa styrkleika sem profadir
voru af litunum hafi reyktiminn haft meiri ahrif & litarfestingu eftir sudu en pad magn af lit

sem notad var.

3.15 LITUuNS

Upppidingin & frosnu flokunum var ekki framkveemd vid kjoradsteedur og eftir 18 kist. var

yfirbordshitinn i flokunum 14°C. Aferdinni & upppiddu flokunum svipadi mjog til erlendu
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synanna, en ofrystu flokin voru ekki eins seig og hofou mun betri aferd. Upppiddu flokin
voru of solt og liturinn vard of dokkur og oOjafnari en reykbragdid mjég milt og samsvaradi
erlendu synishornunum. Ofrystu synin komu betur Gt vardandi saltstyrk og lit og reykbragdid
var einnig mjog milt. Syni voru send til séluskrifstofu IS i Bretlandi. veentanlegum
kaupendum leist best a litada og reykta ysu unna ur 6frystu hraefni og pa baedi sem keeli- og
frystivoru, og var bedid um synishorn af slikri voru. Islenskar sjavarafurdir eru na i
vidraeedum vid reykfyrirteeki baedi fyrirteeki sem selja na pegar i gegn um pa og fyrirtaeki sem
hafa ekki verid i vioskiptum vid pa, um framleidslu a pessum synishornum og aframhaldandi
vinnslu.

3.2 SALT

Saltinnihaldid var meelt i erlendu synishornunum, tvo fyrstu merkt "O" i t6flu 5 voru meeld
hja Syni hf. EKki eru upplysingar um saltinnihald pessara synishorna & umbdadum. [ hinum
synishornunum sem meeld voru & Rannsoknastofnun fiskionadarins er agaetis samraemi a milli
umbudamerkinga og saltmeelinga, med einni undantekningu p6, sem var syni merkt "C", sja
toflu 5. Saltinnihaldid liggur a bilinu 1,7-2,0% sem er mjog edlilegt fyrir véru par sem ekki

er eetlast til pess ad saltio hamli vexti 6rvera.

Tafla 5. Saltinnihald i erlendum synishornum.

UmbUair Meelingar

Syni Saltinnihald [%] Salt [%] Purrefni [%)] Salt i vatnsfasa [%6]
] 1,60 19,86 2,00
@] 1,54 18,96 1,90
A 1,78 1,80 17,60 2,18
B 1,78 2,00 18,60 2,46
C 3,05 1,50 17,70 1,82
D 1,78 1,60 19,20 1,98
E 1,53 1,50 18,60 1,84
F 1,78 1,65 21,55 2,10
Medaltal 1,65 19,01 2,04

Vid soltun med 20° Baumé paekli komu i ljés visbendingar pess efnis ad saltupptakan veeri
0jofn & milli flaka sem og i hverju flaki fyrir sig. Pvi var neest notadur 18°0g svo 16° Baumé
paekill og ma sja & mynd 1 saltinnihaldid i ysustykkjum og -flokum vid 16° Baumé. Hver
punktur a grafinu er medaltal priggja meelinga. Par sem saltupptakan er hrédust fyrst en
haegir svo & henni, er tekin log-besta lina i gegnum punkta safnid. Vid 16° Baumé var
saltupptakan nokkud jofn i hverju flaki fyrir sig p6 spordurinn veeri Yfirleitt saltari en
hnakkastykkid. Mismikil saltupptaka flaka skyrist af misjofnu astandi flaka og misjafnri

bykkt peirra. Vid 3¥2 min paeklun fékkst um 1,7-2% saltinnihald i flokum. Petta er eins og



aour sagoi hao steerd flaka og astandi. Med forflokkun & ysunni eftir steerd fyrir séltun ma na

fram jafnari soltun. Einnig er unnt ad lengja timann i paekli og nota pa daufari peekil.

Salt [%]
O L N W b O O

o
=
o

20 30 40

Timi i paekli [min]

Mynd 1. Saltinnihald ysuflaka og ysustykkja eftir mislanga paeklun vid 16° Baumé

4. ALYKTANIR

Sé tekid mid af peim synishornum sem fengin voru fr4 Bretlandi, dsamt vidbrégdum
veentanlegra kaupenda, pa liggur fyrir ad unnt er ad framleida afurd sem uppfyllir veentingar
kaupenda. | tilrauninni var neer eingéngu notad 6frosid hraefni, en pad sem gert var med
upppidda ysu bendir til pess ad unnt sé ad nota hana einnig. Vid notkun & uppdiddri ysu parf
ad stytta peekiltimann og hugsanlega ad minnka magn litarefna, par sem upppiddur fiskur
tekur hradar upp salt en ferskur. | vidauka 6.2. eru settir upp UGtreikningar fyrir mismunandi
hraefnisverd og nytingu i flokun. bessir utreikningar eru h&dir moérgum 6drum péttum og er
taflan einungis sett fram til gloggvunar. EKki er haegt ad fullyréda um pad ad K1 sé besti
liturinn, en af peim sem préfadir voru og vid peer adsteedur kom hann best Gt. Mikilvaegt er
b6 ad purrkun flakanna og reyktimi sé neegur til pess ad liturinn haldist i sudu. A flaediriti i
vidauka ma sja yfirlit yfir litun og reykingu & ysu & medan uppskolun stendur. begar buid er
ad skala upp ferilinn ma taka at "athugun a yfirbordi flaka" og skodun & "reyktri afurd”. Petta
er einungis sett parna par sem reykofnar og adsteedur til purrkunar eru mjég mismunandi og
breytileikinn pvi mikill, naudsynlegt er pvi ad skoda pad sérstaklega i hverju tilviki fyrir sig.

A flaediritinu eru ekki syndar hefdbundnir eftirlitsstadir s.s hitameelingar, en slikt yréi adlagad
ad pvi gaedakerfi sem er fyrir i pvi husi, par sem uppskélun verdur framkveemd. A mynd 2 i

vidauka 6.1. mé sja hita og rakaferil vid reykingu a ysunni.



5. PAKKARORD

Verkefni petta var unnid i samvinnu vid Islenskar sjavarafurdir hf. Gudmundi Stefanssyni og
Asgeiri Stefanssyni asamt 6drum starfsmonnum S er ad malinu komu er pakkad fyrir

samvinnuna.

Birgir Gudlaugsson starfsmadur Rf feer sérstakar pakkir sem og adrir starfsmenn Rf sem

komu néaleegt pessu verkefni.



6. VIDAUKAR

6.1 REYKING
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Mynd 2. Hita og rakaferill vid purrkun og reykingu & lokaafurdinni
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10 1,9 kg. 30 gr
10 kg. snyrt litrar salt litur
steerdarflokkud vatn
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Mynd 3. fleedirit af vinnsluferlinu
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6.2 VERD

Tafla 6. Verdutreikningar fyrir mismunandi hrdefnisverd og nytingu i flokun

Hraefnisverd [kr/kg] 90,0 100,0 110,0

Nyting i flokun [%] 40,0 45,0 50,0 40,0 45,0 50,0 40,0 45,0 50,0
vinnulaun, flékun [kr/kg] 45,0 45,0 45,0 45,0 45,0 45,0 45,0 45,0 45,0
verd & flokum [ikr] 270,0 245,0 225,0 295,0 267,2 245,0 320,0 289,4 265,0
Nyting i reykingu [%] 95,0 95,0 95,0 95,0 95,0 95,0 95,0 95,0 95,0
vinnulaun, reyking [kr/kg] 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
verd & reyktri afurd [ikr] 293,2 266,9 245,8 319,5 290,3 266,9 345,8 313,7 287,9
Vinnulaun pokkun [kr/kg] 25,0 25,0 25,0 25,0 25,0 25,0 25,0 25,0 25,0
umbudir [ikr] 47,1 47,1 47,1 47,1 47,1 47,1 47,1 47,1 47,1
Paekill [ikr] 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2
Reyking [ikr] 10,0 10,0 10,0 10,0 10,0 10,0 10,0 10,0 10,0
Yfirvigt [%] 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
Samtals breytilegur kostnadur [ikr] 381,2 354,6 3334 407,8 378,3 354,6 434.,4 401,9 375,9
Utsoéluverd [GBP/500q] 4,13 4,13 4,13 4,13 4,13 4,13 4,13 4,13 4,13
Uts6luverd [GBP/kg ] 8,26 8,26 8,26 8,26 8,26 8,26 8,26 8,26 8,26
Samtals CIF [GBP/kg] 5,16 5,16 5,16 5,16 5,16 5,16 5,16 5,16 5,16
Gengi [31.07.97] 117 117 117 117 117 117 117 117 117
Samtals CIF [kr/kg] + 4% tollur 604,0 604,0 604,0 604,0 604,0 623,9 623,9 623,9 623,9
Fragt [ikr] 26,7 26,7 26,7 26,7 26,7 26,7 26,7 26,7 26,7
Umbodslaun + tryggingar [ikr] 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2 23,2
Skilaverd [kr/kg] 529,9 529,9 529,9 529,9 529,9 550,0 550,0 550,0 550,0
Framlegd [kr/kg] 148,7 175,3 196,6 1221 151,7 195,4 115,6 148,1 174,1
framlegd [%] 28,1 33,1 37,1 23,0 28,6 35,5 21,0 26,9 31,7
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6.3 LITIR

Tafla 5. Samanburdur & synishornum af litum sem voru préfadir.

Geymsluskilyréi °C Geymslupol Verd Flutnings Samtals
Litur Fra Til hitasvio ca. [man] Verd gengi [ikr] kostnadur [ikr]
K1 keeli 23,9 20 12 19 USD/kg CIF 70,78 1344,82 0 1344,82
K2 keeli 23,9 20 12 18 USD/kg CIF 70,78 1274,04 0 1274,04
K3 0,6 2,2 2 6 19 USD/kg CIF 70,78 1344,82 0 1344,82
K3 18,3 23,9 6 3 19 USD/kg CIF 70,78 1344,82 0 1344,82
K4 keeli 23,9 20 12
K5 0,6 2,2 2 6 20 USD/kg CIF 70,78 1415,6 0 1415,6
K5 18,3 23,9 6 3 20 USD/kg CIF 70,78 1415,6 0 1415,6
K6 0,6 2,2 2 6 20 USD/kg CIF 70,78 1415,6 0 1415,6
K6 18,3 23,9 6 3 20 USD/kg CIF 70,78 1415,6 0 1415,6
K7 0,6 2,2 2 6 19 USD/kg CIF 70,78 1344,82 0 1344,82
K7 18,3 23,9 6 3 19 USD/kg CIF 70,78 1344,82 0 1344,82
K8 0,6 2,2 2 6 20 USD/kg CIF 70,78 1415,6 0 1415,6
K8 18,3 23,9 6 3 20 USD/kg CIF 70,78 1415,6 0 1415,6
K9 0,6 2,2 2 6 22 USD/kg CIF 70,78 1557,16 0 1557,16
K9 18,3 23,9 6 3 22 USD/kg CIF 70,78 1557,16 0 1557,16
K10 0,6 2,2 2 6 25 USD/kg CIF 70,78 1769,5 0 1769,5
K10 18,3 23,9 6 3 25 USD/kg CIF 70,78 1769,5 0 1769,5
GR1 10 18 8 36 30,5 DEM/kg FOB 40,55 1236,775 280 1516,775
GR2 10 18 8 15 19,5 DEM/kg FOB 40,55 790,725 280 1070,725
wJi 5 15 10 3 21,25 DFl/kg FOB 36,03 765,6375 280 1045,638
wJ2 5 15 10 3 22,1 DFllkg FOB 36,03 796,263 280 1076,263
WJ3 5 15 10 3 24,85 DFllkg FOB 36,03 895,3455 280 1175,346
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WARNER [8] JENKINSON EUROPE

INFORMATION SHEET

009024 EUROVIT YELLOW - CURCUMIN

E.E.C. ref. of the colour E.100

DESCRIPTION

FASTNESS

SOLUBILITY

STORAGE

SHELF LIFE

MAIN USAGE

APPLICATION

DOSAGE

s

An orange paste with a slight odour, containing the
colouring principle of turmeric and Polysorbate 80.

Light : poor

Heat : fair

Acid : moderate

Alkali : moderate

502 : poor (discoloured at levels

exceeding 100 ppm)
Soluble in all proportions.
Cool and dry area in original resealed container.

At least 3 months when stored under the above mentioned
conditions.

Pickles/sauces, confectionery, ice-cream.

In principle this colour paste could be added directly
to the mass by simply mixing. However to obtain the
full colouring power of this paste we advise making a
predispersion with a small portion of the mass-to be
coloured and then adding this to the remainder.

Between 0.05 - 0.2 % W/W depending on product and

depth of colour required.
(Further information available on request).

Ref: KEC/PLS Iss 0Ul. 1U/94

The information contained herein is, to the best of our knowledge and
belief, accurate. However, since the conditions of handling and use are
beyond our control, we do not guarantee any results, and we are not liable
for any damage incurred by following these suggestions. Nothing contained
herein is to be construed as a recommendation for use in violation of any
patents or of applicable laws or regulations.

Registered Office: Oldmedow Road. King's Lynn. Norfolk PE30 4LA
Registered in England No. 741008 as Warner-Jer«irsen Eurcpe Limited



WARNER 8] JENKINSON EUROPE

INFORMATION SHEET

009095 EUROVIT YELLOW - CALCIUM STABLE

E.E.C. ref. of the colour E.160b

DESCRIPTION : A dark orange/black solution with a slight odour,
containing the hydrolysed extract of annatto seeds and
potassium hydroxide.

CARE! This solution contains free potassium hydroxide
and care should therefore be exercised to avoid eye or
skin contact by wearing suitable protective clothing.

FASTNESS : Oxygen : poor } should be
Light : moderate } avoided
Heat : good
Acid : precipitates
Alkali : good

SOLUBILITY : Soluble in all proportions in water.

STORAGE : Cool and dry area in original resealed container.

SHELF LIFE : At least 3 months when stored under the above mentioned
conditions.

MAIN USAGE : To colour bakery-products, edible ices, cheese, soups,
smoked fish, and dairy products (yoghurts).
e

APPLICATION : In principle this solution could be added directly to
the mass by simply mixing. However to obtain the full
colouring power of this solution we advise making a
predispersion with a small portion of the mass to be
coloured,and then adding this to the remainder.

DOSAGE : Between 0.05 - 0.2 % depending on product and depth of

colour required.
{Turther information available on request).

Ref: KEC/KRF iss 01. 01/94

The information contained herein is, to the best of our knowledge and
belief, accurate. However, since the conditions of handling and use are
beyond our control, we do not guarantee any results, and we are not liable
for any damage incurred by following these suggestions. Nothing contained
herein is to be construed as a recommendation for use in violation of any
patents or of applicable laws or regulations.

Registered Office: Oldmedow Road. King's Lynn, Nerfolk PE30 4LA
Registered in England No. 741008 as Warner-Jenkinson Eurcpe Limitec



WARNIER 8] JENKINSON EUROPE

INFORMATION SHEET

009119 EUROVIT YELLOW - CURCUMIN/ANNATTO

E.E.C. ref. of the colour E.160b
E.100

DESCRIPTION : A dark orange/black solution with a characteristic
odour, containing the hydrolysed extract of annatto
seed, colouring principle of Turmeric, Polysorbate ‘80°
emulsifier, propylene glycol and potassium hydroxide.

CARE! This solution contains free potassium hydroxide
and care should therefore be exercised to avoid eye or
skin contact by wearing suitable protective clothing.

FASTNESS : Oxygen : poor } should be
Light : moderate } avoided
Heat : moderate
Acid : moderate

Alkali : moderate

SOLUBILITY : Soluble in all proportions.

STORAGE : Cool and dry area in original resealed container.

SHELF LIFE : At least 3 months when stored under the above mentioned
conditions.

MAIN USAGE : To colour bakery products, edible ices, cheese, soups,
smoked fish, and dairy products (yoghurts).

APPLICATION : In principle this solution could be added directly to
the mass by simply mixing. However to obtain the full
colouring power of this solution we advise making a
predispersion with a small portion of the mass to be
coloured, and then adding this to the remainder.

DOSAGE : Between 0.2 - 1.2 % depending on product and depth of

colour reguired.
(Further information available on request).

Ref: DSF/PDS Iss.0l 07/94

The information contained herein is, to the best of our knowledge and
belief, accurate. However, since the conditions of handling and use are
beyond our control, we do not guarantee any results, and we are not liable
for any damage incurred by following these suggestions. Nothing contained
herein is to be construed as a recommendation for use in violation of any
patents or of applicable laws or regulations.

Registered Office: Oldmedow Road. King's Lynn, Norfclk PE30 4LA
Registered in Englana No. 741008 as 'Warner-Jenkinson Europe Limited
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GIVAUDAN -ROURE
DA TA SHEET NO Q34094
Customer: Icelandic Fisheries
88275-D0
88275-DO ANNATTO EXTRACT FOOD COLORANT 98005045
E 160 B C.I. 75120 DPAGE 1
WATER SOLUBLE
PRODUCT DESCRIPTION NEUTRAL
APPEARANCE ORANGE TO REDDISH
FINE POWDER
FLASH POINT (CLOSED CcUpP) > 100 °C
‘ INGREDIENTS:
Maltodextrine
COLOUR'NORBIXINE E 160B
SPECIFICATIONg METHOD
SENSORY COMPARISON AGAINST STD. QC01000 Conform
COLOR CONTROL AGAINST STANDARD QCo01222 Conform
COLOR CONTROL 0,1% SOL. AG.STD. QC01236 Conform
WARRANTY PERIOD ORIGINAI; UNOPENED CONTAINER, STORED
COOL AND DRY / 10 - 18 e¢
, AT LEAST:
720 DAYS, AS FROM THE PRODUCTION DATE.
SHELF LIFE 1080 DAYS, AS FROM THE PRODUCTION DATE.
APPLICATION / DOSAGE
(IN G PER 100 KG / 100 L)
. Sauces cold preparation - 100

THE USE OF THE ABOVE PRODUCT IN THE VARIOUS_APPLICATIONS IS SUBJECT
TO THE LOCAL LAWS AND REGULATIONS. _
02.08.96 GIVAUDAN-ROURE GMBH

GIVAUDAN-ROURE GMBH

Postfach 130140, 44314 Dormund « GisaiherstroBe 11, 44319 Dortmund » Telsfon (0231) 2186- 0 « Telefax (02 31) 2186266
Teletox (17) 231483 # GIVDO

91:01 S6 "80 "c8 vod 1£6 HEWY 33N0d-NYaNbnlg  222981ctecervd+
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GIVAUDAN - ROURE

DATA SHEET NO Q34093
Customer: Icelandic Fisheries

74268-DO

74268-DO Turmeric Spice Flavour 98004268

PAGE 2

Pastilles , 50

Pectin jelly 50

Marshmallows 100

Bigcuits 50

Cakes & cake mixes 50

Yoghurt 70

Food canned 100

| Soups : 100

I’ Sauces cold preparation 100

i Food frozen 100

REMARKS contains approx. 95,88% Propyleneglycol

THE SPECIFICATIONS ARE PRELIMINARY. THE FINAL VALUES WILL BE DETER-
MINED AS SOON AS THE RESULTS OF THE FIRST 5 BATCHES ARE AVAILABLE.
THE USE OF THE ABOVE PRODUCT IN THE VARIOUS APPLICATIONS IS SUBJECT
TO THE LOCAL LAWS AND REGULATIONS.

02.08.96 GIVAUDAN-ROURE GMBH

GIVAUDAN-ROURE GMBH

Posttach 130140, 44311 Dortmund « Giselherstraie 11, 44319 Dortmund « Telefon (02 31) 2186-0 - Telefax (02 31) 2186 266
Teletex (17) 231483 # GIVDO
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PURIFIED SOLUBLE TURMERIC

Code: 12-080-17
RAW MATERIAL SOURCE:

Rhizomes of turmeric, Curcuma longa L., conforming to all applicable provisions of
the Federal Food, Drug, and Cosmetic Act.

TECHNICAL INFORMATION:

1.

Color Intensity (Curcumin Content): 7.80%-8.20%

("Color Power of Turmeric (Curcumin Content),” ASTA Analytical Method 18.0
(adapted using acetone as a solvent )). ‘

Appearance:

A dark brown viscous liquid, pourable at room temperature.

Sedimentation:

The sediment shall be nil after centrifugation for one-half hour at 1650 rpm.

Aroma and Flavor:

The aroma and flavor are bland to negligible at typical usage levels.

Dispersibility: $

2

Soluble in water and other polar liquids. May also be incorporated via dry soluble
carriers such as salt, dextrose or sugar.

Storage Conditions:

We recommend dry warehousiﬁg in full, tightly sealed containers at temperatures
not to exceed 75°F. Shelf life under these conditions is one year.

Uses:

Widely used in pickles, relishes, soups, ice cream, bakery mixes and beverage§,
wherever a water-soluble yellow color, substantially devoid of turmeric’s

characteristic flavor and aroma, is desired.

ey ot
WWJ;:L.;M..‘.” .

-4 See reverse side ...

Kalsec” Inc. 3713 West Main PO. Box 50511 Kalamazoo, Ml 49005-0511 Phone: (616) 349-9711 Fax: (616) 382-3060 Telex-
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However, 1o warranty either zapressed or impled 1S Mage and i freedom from liabity Hom Datents. trademarks - other limitations shouid be nte:
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OLEORESIN TURMERIC, SOLUBLE

Code: 12-085-01
RAW MATERIAL SOURCE:

Rhizomes of turmeric, Curcuma longa L., conforming to all applicable provisions of
the Federal Food, Drug, and Cosmetic Act.

TECHNICAL INFORMATION:

1. Color Intensity (Curcumin Content): 8.30%-8.70%

("Color Power of Turmeric (Curcumin Content),” ASTA Analytical Method 18.0
(adapted using acetone as a solvent })).

2. Appearance:

A deep orange to brown viscous liquid, pourable at room temperature.

3. Aroma and Flavor:

The aroma is characteristic of ground turmeric with a subtle nut-like character.
The flavor is also nut-like with a slight bitterness. Both characteristics are nearly
undetectable at common usage levels.

4. Dispersibility:

Dispersible in water (polar carriers) and oil (nonpolar carriers) with agitation.

5. Storage Conditions:

We recommend dry warehousing in full, tightly sealed containers at temperatures
not to exceed 75°F. Shelf life under these conditions is one year.

6. Uses:

Ideal for use in pickled foods by direct addition to the cover brine.  Also suitable
for use in breadings, mustard, relishes, sauces, gravies and curries, wherever a
yellow to green hue is desired and Polysorbate 80 is acceptable.

See reverse side ...

Kalsec® Inc. 3713 West Main PO. Box 50511 Kalamazoo, M! 49005-0511 Phone: (616) 349-9711 Fax: (616) 382-3060 Telex: 295181 SPICEX KMZ

This intormation s presentad fOor vour CONsideration n the Delet that .1 5 acCurate ana renadle.
However, N0 warranty aithar expressed or imphed 1s Made and no reedom *fom .adiity oM paterts, ©-aCerarks, of Otner iMitalions SNOUIG De interrea

@ Printed on recycled paper.
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VEGETONE® YELLOW, WATER SOLUBLE

Code: 21-109-055-04
RAW MATERIAL SOURCE:

Rhizomes of turmeric, Curcuma longa L., and annatto seeds, Bixa orellana L.,
conforming to all applicable provisions of the Federal Food, Drug, and Cosmetic Act.

TECHNICAL INFORMATION:

1. Color Intensity:

Spectrophotometric absorbance in acidified acetone. (Note: use 1 mlL glacial
acetic acid in first 100 mL dilution.)

50.50 to 54.50
24.00 to 28.00

%, at 425 nm
2, at 487 nm

2. Aroma and Flavor:

The aroma and flavor are bland to negligible at typical usage levels.

3. Dispersibility:

Soluble in water with slight turbidity. Solubility is reduced when used at higher
concentrations. -

4. Storage Conditions:

We recommend cold warehousing at temperatures of 33° to 36°F. Shelf life
under these conditions is six months. At temperatures of 65° to 75°F the shelf
life is three months.

5. Uses:

For use wherever an orange-yellow hue and water soiubility are desired.

6. Replacement/Usage Level:

Typical usage levels range from 0.01% to 0.3% by weight in the final product.
Depending on the application, the range may vary substantially.

April 1996

Kalsec Form: SCF-0020

Kalsec® Inc. 3713 West Main PO. Box 50511 Kalamazoo, Ml 49005-0511 Phone: (616) 349-9711 Fax: (616) 382-3060 Telex: 295181 SPICEX KMZ

This (rtormation 1$ presented fOr your CONSIderaton in the dehet that t.s accurate and rewaie.
HOWever, No warranty aitner gapressed Of #mplied 1S Made and no treedom from hability from patents. ragemarxs or Other limitations snouid de nferred

@ Printed on recycled paper.
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URMERIC EXTRACT IN PROPYLENE GLYCOL

ode: 12-032-2
AW MATERIAL SOURCE:

lizomes of turmeric, Curcuma longa L., conforming to alj applicable provisions of
e Federal Food, Drug, and Cosmetic Act.

:CHNICAL INFORMATION:
Color Intensity (Curcumin Content): 3.00%-3.40%

("Color Power of Turmeric (Curcumin Content)," ASTA Analytical Method 18.0
(adapted using acetone as a solvent )).

" Appearance:

An amber-brown to orange-yellow liquid, pourable at room temperature.

Aroma and Flavor: . }

The aroma and flavor are bland to negligible at typical usage levels.

Disgersibility:

Dispersible in water and other polar carriers with agitation. May also be
incorporated via dry soluble carriers such as salt or dextrose.

Storage Conditions:

We recommend dry warehousing in full, tightly sealed containers at temperatures
not to exceed 75°F. Shelf life under these conditions is one year.

Used in soups, ice cream, bakery mixes, beverages and confections.

Replacement/Usaqe Level:

One part should replace approximately 3 parts of ground turmeric. 8 parts should
replace approximately 1 part of FD&C Yellow No. 5. Typical usage levels range
from 0.05% to 0.5% in the final product. Depending on the application, the
replacement ratio may vary substantially.

it 1995

Kaisac Form: SCF-0020

|
|

1c 3713 West Main PO. Box 50511 Kalamazoo, M 49005-0511 Phone: (616) 349-9711 Fax: (616) 382-3060 Telex: 295181 SPICEX
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VEGETONE® WATER SOLUBLE

Code: 21-155-137-14
RAW MATERIAL SOURCE:

¢

Rhizomes of turmeric, Curcuma longa L., and annatto seeds, Bixa orellana L.,
conforming to all applicable provisions of the Federal Food, Drug, and Cosmetic Act.

TECHNICAL INFORMATION:

1. Color Intensity:

Spectrophotometric absorbance in acidified acetone. (Note: use 1 mL glacial
acetic acid in first 100 mL dilution.)

68.00 to 73.00
59.00 to 64.00

% at 425 nm
% at 487 nm

2. Appearance:

A deep reddish-brown, slightly viscous, homogeneous liquid, pourable at room
temperature.

3. Aroma and Flavor:

The aroma_and flavor are bland to negligible at typical usage levels.

4. Dispersibility:

Soluble in water with slight turbidity. Solubility is reduced when used at higher
concentrations.

5. Storaqe Conditions:

We recommend cold warehousing at temperatures of 33° to 36°F. Shelf—li_fe
under these conditions is six months. At temperatures of 65° to 75°F the shelf
life is three months. ‘

6. Uses:

For use wherever an orange-yellow hue and water solubility are desired.

See reverse side ...

Kalsec” Inc. 3713 West Main PO. Box 50511 Kalamazoo, Ml 49005-0511 Phone: (616) 3¢9-9711 Fax: (616) 382-3060 Telex: 295181 SPICEX KMZ

This intormanon s presented 1or yOur CONSI3aration in the denal that it .s accurate anc rekadle.
HOwever 10 warranty either expresseda of implied is made and No freegom trom liabihity from patents, tragemaras 27 Other hmitations shouid be interred

@ Printed on recycled paper




[ ®

~

KALSEC + v o v m v o m v o
VEGETONE® WATER SOLUBLE

Code: 21-165-060-14
RAW MATERIAL SOURCE:

Rhizomes of turmeric, Curcuma longa L., and annatto seeds, Bixa orellana L.,
conforming to all applicable provisions of the Federal Food, Drug, and Cosmetic Act.

TECHNICAL INFORMATION:

1. Color Intensity:

Spectrophotometric absorbance in acidified acetone. (Note: use 1 mL glacial
acetic acid in first 100 mL dilution.)

& at 487 nm = 28.00 to 31.00
2. Appearance:
A reddish-orange, slightly viscous liquid, pourable at room temperature.

3. Aroma and Flavor:

The aroma and flavor are bland to negligible at typical usage levels.

4. Dispersibility:

Soluble in water with slight tufbidity. Solubility is reduced when used at higher
concentrations. -

5. Storage Conditions:

We recommend cold warehousing at temperatures of 33° to 36°F. Shelf life
under these conditions is six months. At temperatures of 65° to 75°F the shelf
life is three months.

6. Uses:

For use wherever an orange-yellow hue and water solubility are desired.

See reverse side ...
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ANNATTO FOOD COLOR, NO. 4

Code: 37-160-05
RAW MATERIAL SOURCE:

Annatto seeds, Bixa orellana L., conforming to all applicable provisions of the Federal
Food, Drug, and Cosmetic Act.

TECHNICAL INFORMATION:

1. Color Intensity:

Spectrophotometric absorbance in acidified acetone. (Note: use 1 mL glacial
acetic acid in first 100 mL dilution.)

* at 487 nm = 76.50 to 82.50
2. Percent Bixin: 2.48%-2.67%

Based on E!2 of 3090 for bixin.

3. Appearance:

A reddish homogeneous liquid, pourable at room temperature.

4. Aroma and Flavor:

The aroma and flavor are bland to negligible at typical usage levels.

| 5. Dispersibility:

Dispersible in water (polar carriers) and oil (nonpolar carriers) with agitation.

6. Storage Conditions:

We recommend cold warehousing at temperatures of 33° to 36°F. Shelf life
under these conditions is six months.. At temperatures of 65° to 75°F the shelf
iife is three months. : o

7. Uses:

Recommended for use in bakery mixes, crackers, cookies, butter and margarine.

See reverse side ...
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ANNATTO FOOD COLOR, ACID PROOF

Code: 37-160-14
RAW MATERIAL SOURCE:

Annatto seeds, Bixa orellana L., conforming to all applicable provisions of the Federal
Food, Drug, and Cosmetic Act.

TECHNICAL INFORMATION:

1.

Color Intensity:

Spectrophotometric absorbance in acidified acetone. (Note: use 1 mL glacial
acetic acid in first 100 mL dilution.)

= at487 nm = 76.50 to 82.50
Percent Bixin: 2.48%-2.67%
Based on Ei% of 3090 for bixin.
Appearance:

A reddish homogeneous liquid, pourable at room temperature.

Aroma and Flavor:

The aroma and flavor are bland to negligible at typical usage levels.
Dispersibility:
Dispersible in water at pH down to 3.2.

Storage Conditions:

We recommend cold warehousing at temperatures of 33° to 36°F. Shelf life
under these conditions is six months. At temperatures of 65° to 75°F the shelf
life is three months.

Uses:

Specifically designed for coloring water-based products having an acid pH, and in
which a yellow-orange to orange-red hue is desired.

See reverse side ...
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ANNATTO FOOD COLOR, NO. 200

Code: 37-172-04
RAW MATERIAL SOURCE:

Annatto seeds, Bixa orellana L., conforming to all applicable provisions of the Federal
Food, Drug, and Cosmetic Act.

TECHNICAL INFORMATION:

1. Color Intensity:

Spectrophotometric absorbance in 0.5% potassium hydroxide solution.

i» at peak absorbance of 480 nm to 485 nm = 93.00 to 103.00

2: Appearance:

A reddish homogeneous liquid, pourable at room temperature.

3. Aroma and Flavor:

The aroma and flavor are bland to negligible at typical usage levels.

4. Alkalinity (as potassium hydroxide):
2.5% Maximum
5. Dispersibility:

Soluble in soft water and easily dispersible in water-based products. Hard water,
especially that containing calcium, will reduce solubility.

6. Storage Conditions: -

- We recommend cold warehousmg at temperatures of 33° to 36°F. Shelf life
- under these conditions is six months. At temperatures of 65° to 75°F the shelf
life is three months.

7. Uses:

Used in cereals, sauces, sausage casings, and other foods where a yellow-orange
to reddish-orange hue is desired.

See reverse side ...
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ANNATTO CHEESE COLOR, 3X

Code: 37-220-04
RAW MATERIAL SOURCE:

Annatto seeds, Bixa orellana L., conforming to all applicable provisions of the Federal
Food, Drug, and Cosmetic Act.

TECHNICAL INFORMATION:

1. Color Intensity:

Spectrophotometric absorbance in 0.5% potassium hydroxide solution.

1%, at peak absorbance of 480 nm to 485 nm = 105.00 to 115.00

2. - Percent Norbixin: 3.65%-4.00%

Based on E!% of 2870 for norbixin.

3. Specific Gravity:
1.000 to 1.100 @ 25°C.

4. Appearance:

A reddish homogeneous liquid, pourable at room temperature.

5. Aroma and Flavor:

The aroma and flavor are bland to negligible at typical usage levels.

6. Dispersibility:

Soluble in soft water arid easily dispersible in water-based products. Hard water,
especially that containing calcium, will reduce solubility.

7. Storage Conditions:

We recommend cold warehousing at temperatures of 33° to 36°F. Shelf life
under these conditions is six months. At temperatures of 65° to 75°F the shelf
life is three months.

See reverse side ...
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