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(D) FD & C Red No. 4 (Ponceau SX, colour index No. 14700)
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Source Scientific name Major anthocyanins present

Grape Skins Vitis vinifera Cy, Dp, Pr, Mv monoglycosides,
free and acylated

Grape Lees Vitis labrusca Cy. Dp. P, Mv monoglycosides,
free and acylated

Cranberry Vacciniun macrocarpon Cy and Pn monoglycosides

Roselle Calyces  Hibiscus sabdariffa Cy and Dp mono-and diglycosides

Red Cabhage Brassica oleracea Cy glycosides

Elderberry Sambucus nigra Cy glycosides

Black Currant Robes nigrum Cy and Dp mono-and diglycosides
free and acylated

Purple com Maize morado Pg.Cy , and Pn monoglycosides

E!'CFHIHM;DP=¢|PMHHI&;MH=mﬂ¥idin;p;=p:lmgunidin;pn=pmnid'm-.
. pt = petunidin .
Source : Rayner , 199] .

o Clgpmnytil Tyl 3l Ziksind icslalingod] nag (8) Jyde

A alias ola A2l Sl BT Cliaa o 150151 ali i
plaaly L) 3 any Ll o€ 5 b J S plasiuls i il
leifmhliﬁ}ﬁuﬂ L*!,!j:j ﬁm%‘ﬂﬂtﬂﬂﬂﬂﬁiﬁjiéﬁﬁ]
- L il

il Cun pH I ] Az yacall dp ol Bgmgle 305125100 51310 030 53
Iy = Gl da gl (Bl 5y emalall daus gl o) as el
el o sha cpiila e atl pia Y 10 s dai asly ol 259
o384 ge Aailll o) JYI y | (cationic) Ais2ll caa I benzopyrilium
Slagalloia (i 13 3.5 pH aie W) s Juadl L3 ) 4S5 cilagall
o Joi Lpcaaladl 332 Y1 o o Ve Aplia
oalaalflapa 3 (g pae a3 il Y1 ol 1 ol o o 2l
- A5 phenolic sugar derivatives g gl Sl Cilaitia i,l.q...-"ﬂ'
o TSV B s, oGS el e spadl B
« g Sl Gasla a e,



— & Ll ALl 3l 1N Lo, g —

25 A0 Sl il g sl dcliva 8 108 puiln 5 Silisa padig
paaadly Adall LAY ¢ AL ¢ daliall o S (5 s ¢ A4 a
» AgSHl caladia ¢ LIV colagia o
Dehydrated Beets (Beet Powder, Betalains) wiisall ol ()
Wle pacbladliy & 2 3 betalains 4ol slall s o g
Jlewall 4514 ¢ chard Huieddl ¢ aa ¥l ;2id) Jia Centrospermae
Aliis ol ABlall (e Silils ¢ pokeberries i) e « cactus fruits
- amaranthus J| 44 ; « bougainvillea {{‘S!J.li <li)
» 32 sall Ale puiaill Ll beets JI bl auiady
At 5l St el G e i e (i) bt ) i 5 pind
o) i G yla 3| g « (betacyanins) ¢ ol el jas 4 gl 3l ya 235 )
betalains s8 3 2aly aul foe 4l e @lky § (betaxanthins) ¢ 4l
444 betacyanins & lll el paa Slapall g 55 3 i ey
. betaxanthing [ ¢l ol jiia Silag all
D Z 5l 5l Dl Zaseall o (£ JS5) betanin dhsa b
Ol el paa Glbisall 5 (e 190-Y0 n Jis Eus s beet
Glucose—o - betacyanins

|

Batanin (£Y)JSs
mmlhﬂ[Jleuaﬂ&ﬁﬂﬁw‘p—m- _j---ln-i-‘ljI
Lk (555 (A d ol e Sl peaall 3 5 8 i il G bl
pasdea) 515 0 A& sl 38 1 13k Gy 5 7T 0 —£ 0 (0 3S0 2al ol




S R ,:'_-!l.;“'-eu'-—

o 3 a4 3€ M Alaal dly ; SuY) gl il aala
(328Y
il (1) =+ £) e beet 11 2y o) pall aladl 55 511 (5 95
G aliss g L iy s (A) 1) ¢ 3lay (£A) o 8w (£A <) « betanin
. ki) i e y Alall salll Canbia Y e 4l 5ol A dasall
ooy 3l sally o pHA g ¢ ¢ puall sl betalains 43511 o1 )
aaloall gl jaga g 5800 ol bl g e ol 8 ASIAN ol iy ol
o3a Jdlaa 5 — beet il dpapidall 4l g le | gducad 45511 3] 5l
sie y « raspberry <53l f cherry Sl ol A 53 Led &1 1
Al g A o I B (S5 1 i catlal) Y G 51 a4 3
B _yiaal Jaia 5aa lgd I A2V A lia ade 4 gl 5} L) 038 p280S
Aalal) aay waliiad 131y ¢ Al gda 3ad o Al 3 o Alalaa Lgd 2 3LY,
gaaty wilias | 41 pall Al Lall laalae) calbasy 31 43250 45 ) el
¢ abadl Silatie vy Sl egsali e Aluall (5 lall Y = o
lllaa ¢ daiallmhy sl Ll o ¢ palll Jily o 2SI Ladlas
cAd gl e gy il 0 cuibliall g ala ¢ &y 4l
Eh]nmphj'ill{

ey oy Al laseall ST com i g 518000 25 481 1 11 et
Chlorophyll a, b, ¢, d 4ilisa ) ya P B RO _;..-.-.-.I ¢ 5} uh
L_,ﬂ.\:.i_,lijlu..‘_h_”_,ml_;m anhiJHIhhahlrnﬁul |
b Al o il dalaaad |yl 4812401 cilelicd! o liasa
a1 g Bl i G (£ JS2) aalall g e guiall (a JS 2S5
el ol il 3305 Say s Apaginaill S¥alallplia) Sl
oelaidl Gl by o il Jario] 23l 13) AiBal) 4 ga sl Jal pall
ilaall Gleliall (A lgaladinl - jaa b Jady 5 4i6l Slealiion
g i Lgmalaii) (Sl e (€5 ) 3 W) 0 sl LY M 4
- st sl sk i2ike nicaddl




- 5 5l10 dilall 3} e ik

H5C

?Hg COOCH4
C=0

C20H390 :
Chiorophyll a (chlorophyll b differs in having a formyl group at carbon 3)

(ryss
p il 4sh Jasidl Jod g ) S alass L 10y Uy 51 S e
o AhAL1 4813800 ol gl aiad e laill i ol
Caramel ()
ﬂgﬁ_ﬁﬂ—j—-hﬂﬂldl:’lli—ﬁw :._Ig_-'l_;.ipi..i_,ﬂlullic_.,_u"
S Aa sl L3S il — a1 gl e & g3l emelanoidin
bl all Sl 42 et Al san o 5D 2l ud s e palill 4l
LIl L e Ay o I A0 S 3l 0 e 55 Cun 211
- pmanll oy all @do
iy y Al Cileliall 8 A0 pad s al S Ciliien Ao yana
alall e Aaslil bl 33l 1 o8I ) B 4] e (ual SH
£ A e 5 S0 g ) sall
dextrose, invert sugar, lactose, malt syrup, molasses , starch
hydrolysates, sucrose .



YaX

I  —

¢ oo lle pan ) 5S e ¢ 530U 0 gl S ¢ g el '
¢ s Sl LAl i,
Lo s oLl 3l 53 4a (607 Brix) 350 oAl Gl iy
A gnec y a4l 05 55 Sl 2225 Joal €1 s
A3 ele Slelu o 681Gl Gl i - aalai
208 0SS g Alatia s daa dalse dgay (3 VYY) 3505
o5 gl alial s s Ty g e il 5 s 5 4 Wl 0
v N30 AR phay Caiag Ay ¢ 45 ulaa
a1 L x5 AL i) S0 e il il 3 56 2 5
Bl pH 4l 2 e JaloS Ui a1 platiy giomy (5300 Rl in 5
|J&Jlﬁw“mﬂluhhéihlm_}mJ1_m
%l

33 by Agiaalin gl A 2 Gl el S g
Jil i PH 4l () sSs sdelidll 3 selos (Jola€ ammonium bisulfite
095 Cua A paSl) el Th.r.h..nh,sh'ld..a..h_j_-q_,'r,_p
cAnisdlpH Jl ols Julnl,;l'lar.l...h

aebis Jalag o el 3085 52 platilly ) all (el S iy
Bl oS5 Y Aigaa A5 gl 558 40 s sl 00 1 iy — J.r.||.uﬂ,|_r'l
PO SOU TN | TS P I L | B P o
oot o 4y Jual S0 G (5 e € iy pad aneall e
shaaVl a4 53 A pemall LA alaae 3 Gy 3Y #Lu
O €V S s paiiagy ¢ an SIS Al aa g saaY) ) il
- Al Slanll ae oyl Gl 2 g AT =0 )
uiw'ﬂ iaaill SLY I b gl Lal S0 e ARV o243 '
ASia 518 S A root beer w3 i &g aSl w2 iy
O3 408 Jased Ll a2y ¥ 01 ¢ Glae Wy | y3all cilanis

PSRN S C PR T s L Rt FER R J
S AEE ¢ gogtall ¢ Adailall o)l ¢ A2l ol € 1 ¢




= 45110 Aaluall 3l e Vo
¢ Jall ¢ Raballd y ol cilatia ¢ sloall aalll cilosia « Jakailly
el slell s Jal sl ¢ cSlall Sl

clebivall i a8 pladsn) of Sl Aidial) ol sl oLl
. (WHO, 1975) (s Yl A lo Ausila BT (5140 (pud 513200

Cochineal Extract (Carmine, Carminic acid) 3 & (1)

Jeaaill 58 311 J slall sa (colour index No. 75470) ja_ill (saliies
I:H"‘tju]f'r‘ﬂ‘}:** A3 el (Dactylopius coccus costa)
iﬂj@]lﬁ.ﬁy‘&t;l_};’luij U 5 A sal csAll slacall e

- (£ £ JS) carminic asls IE;,..f....ll.....i cochineal (pali s () S5
1Y « cochineal 7V » (3 (anthraquinone) 4 sl 3L} o384 5 5555
AU paliidl (on Aspn i Goln o4l piyg cochineal (aliius
carmine 3 (p e A9 asl) aluminum lake a3l e Gl

.canm'tﬁ{:uh-h{}ﬁl_,iﬂﬂ- sle Bale (5 giay 53

OH O CHy
Gluco COOH

peerd

HO
OH O

Carminic scid. (££) )53

g-.l,h;;n.f—nchl_ﬂMpHdnndhimd fEv\ E
-.:n,u..pH_'.ldﬁh&lﬁﬁ\gﬁhﬁuﬂijf1@ﬂlhlﬁl
« pH AN i) LS pean il ) saadl N JE ) o 1S
3alll o)y J oSl coslag g il ¢ Cyg el Jia Sl (8 Y
Jlad s 3 g il ol gl y alaal¥l 3 oo y35 carmine 4311
» 333 goall il 305 p230 e B3le Gl 5 sglay el Y1 il oS00




—_— 0 P | R—

- B 3 ¢ goall a3lly ey Las pH ¢ 5 S
Ao Y=o of LHJCJ'H:—‘—HJJ‘:JH—{EHITHIHE‘M.FJ—'IJ—H
sl e Ain y ll Sla Bl ey e g3l Gl eLiay
saal)rouge ¢ ladl ¢ Gaoll (A yall iy A aSl il 20
- A pall a5 AdaL) il ¢ Jaadll ol lies ¢ (510201
car- digas alasiu) ik Al jal el 3 AR Al bl )
Oa il o alaisin) o) ) o slsl o lall @bl ypa e mine
Al Sl S e g g sl Ll sl
Paprika and Paprika Oleoresin 43aa g el Jilil) (V)
il U i il oy g il e 2 aadl oS00 50 a1 3 a il
138 =30 . Cayenne pepper _lall Jilill _;1 (Capsicum annum) 1=l
¢ ool Wl o Lad 0 Jga Jie lall gl a3l i 5,48 Jilid)
+ Ay il 15 5al
SSary Ol s el o el a e olie aa Y Gl Aadla
PAET il e A T e LRI (s SASLYY e ) gaaall
daaS o Glasa ¢ 3508 s i) « BBV JgaS ¢ gsintl
< ) 9591 61 5 ¢ 8518 Gl ¢ Use JgaS ¢ gl
o o Ol 2 5l Sl jaian MRSk AaNA o3 ) o Cilisy
diciadl 5 70X e 5 g ailata g S Bl e 3k Ay ¢ el
oot il 202505 Lild 10 iy jadl Lgoanday dale Jilil] a0
paiied AlILE ¢ ((Baaall) pall) Cilasia (B Ly jall Agtaa Slazill
Tl ol elia Ol e Vv om0 Y o 4l B Ol 3 55
g ol Slian ) ¢ &) o201 ilaia 3 il saa Y ) S )
« Sl dcala « il gilly il pledd o cpall ¢ S s gla o
Turmeric and Turmeric Oleoresin 433 3 A< 1|

o3l g8l oYl alisdl s (Colour index No. 75300) £ _I
J" Pl ule sy curcuma longa o5 SISl G o lall uh..'l.'l




- 45 ) Zakall 1 0 444

conall 35 S) g o 0s Ll asi Lglaly Zingiberaceae Alall e
A gall 16, 50l ¢ 3 ¢

Lesle Joas a1 5 30y Lg€ll da slia (0 3l pS S AaDlS
: a1 il e 1 51 Culag pdall padlasaly

Usat ¢ oLa ¢ 55 1 o) « B Jpas ¢ sl
ol oS 1 ¢ 1 Cliise ¢ e JsaS il
S S H}gﬁl;mu‘imaﬁinul_,immuh ik
(1,6- heptadiene - 3,5- dione -1,7- : & skaSll LS 55 4 “Curcumin”
Ge 3ol—ie A (€0 JS2) bis [4- hydroxy-3-methoxyphenyl])
sl Sy oY) ol ol sy ke deal = I B gaees
~ glacial acetic acid Al dis Yl aala By J 5V das 3
.yl S L3 G 3 O ol ey

Curcumin (£8) )5

i o puially g e 315 L0 5 351 5l g agpaS Sl oS JS)) Ak
Aas y pal Lgh iy elisa ) b ool oy g Cumn VY2 525

e
(Al 2o N on 3al B a3 ymsa B gem o S S0
Jal sall xal 4] Gilime Jilas ) pum 3 3 5 oSS LoDl Ly
Tome Y iy 3 samad) padi o Sl gul g 9 4 13 Al
Cpslll 3 e 16 =Y dpady aldiuadl anitg Lais 0 il A e 5
5 ..punj_'wugt_unﬁmmptﬂﬁ,um.hj
spaall Lotiva i JBI e o Y1 pa 511 iie o 501 13 paiiiy



V¥ i

P 0T IRV R LI 1 i | S B RS (3 | BTG O V-8
I-:IL-.“l-:I.I-.n i uﬂui;‘:‘.} i L_}J_.:M i u‘_,ja." n;iL'l._;_-p_'lH i U’Q‘“ [
Jagiall g adall Lae Y ¢ Aalall
FD&C & sia¥ o lll ohe YayaiaMd y 8 580 pastglasale
- vellow No. 5

Saffron (Crocin and Crocetin) &) e 31 (1)

._;aliﬂzmus sativas Ol sde 3l Sild 5 .8 3 uui#‘iﬂﬂﬁ u!l_p.:jl

. ‘-J-"-z-—-' o Ly il Jlas 3 oW g s el s G020 A Y]
..'l:"-j'".!l‘,}'-'-* wt Baasa oa = Lo 8o Ll e i) ) e
sVl iS5 g Glgie 1G9 sedagy o padall ey dad) ;4 el
) B JUBEES USTTS PO ST AL L IR, | RS 1
3 dasall o pl e o0 (Jlga o s ias o e 5 5l e SlS aaly
. Gl
Lises ¢« ((a) £1JS8) Crocin dthus o4 ol ie 1 3 Ll 4
'L'I_;Il'hl-_!s_\h e 3 ke CTWIHJ!‘MJ ((b)€n LE-IJEI'I}EEIII'I

ui;ji-u.__;a.n_n_,q_, O bl o U1 u’L‘L‘" lu_'lJ.*l.Ii_'ﬂ.ﬁ_H“'_j..I-.-l
Sl A a0 JaSile Gl e ¢ Qs o Bl J a8
JiesS 35 55 (30 pama 4] sl 9 5 5lke Crocetin diges 5 - 451l
AP IR U e O | PP P I FOREA P
- papdpall 28y jam 3 (Pyridine) (ol A iyl aisly
- /CO0C KN

Ha2C48
COOC42H210n
(a)

(b)
Saffron pigments: (a) Crocin, (b) Crocetin (£1) 52




— 3,011 Zileall 31 0 VoA

L e 321aS 2230 0ny Ll 5 gl 5208 daliiona y ) sie S pailoy
ot ¢ pH A ¢ 530 SY1 ¢ o gl (yo IS s pgh L yam y ~ S
o Suadl Sl o e ll) B 5 Y=Y __,,ﬁ;u._.hq_,._.uj_,sjl'l
LSl sle o pall) el ¢ o300 ¢ LY Gl

e 4l Jil ] pass 5 saeae e §)Led Crocin Aiga paliind
Gardenia jasminoides <l sad 1Ll LA yay olie Sl 5505
A8y i M AgS Al ad o0 18 = BV G AN B e
piiioy s . cod « haddock : Jia caall s dlaudl cy ol i
St e il o gadally Sl (5 gla LAY Erlasia o gt Ll
sali i 5 5al cilipa dlliny « g S @llal ¢ 5581 ¢ ALl
23 (flavonoid « iridoid) Ji— G} 1ia Sl e jlad (e
b asiindy o0W 0 a1 a1 LY e ilalisall
el il ¢ S ¢ Q) ¢ g5 glall s e G L
. Sala Bl

Carrot oil JJjad) cuj ()

L il e cilall ¢ el A e ) LS Rl e el S A

« (Daucas carota L) g sl g o all glusyll padaiuly jaall

L lin e Jpaall g g i caad il OleaSell a paladl] 2ay

Logac y . A oIS 3l pa o g gad o G9A ¢ S Oa Ll G050

At clelicall A ) paial padieg 55l Cu ) O
Carthamus yellow (\Y)

safflower <L a3 AdLal) eyl 1) b ) aliill o
il yinal 04 palitudliia isay . (Carthamus tinctorius)
o el iy o gl e L Al il e sl ddis 4655
Cu s aadiey 5 ¢ o gually 30 all (e JEAGLS ) adlal e 4T
o plladl Jga (any 3 gaS) 8 5 A gl Sl g il

Corn Endosperm ofl 3,31 <5 (1Y)
rLl—'L:LulJ ﬁlij-l-ﬂ“ i_;.:‘.l.'l! (R PTE N LHiJh' Oy i".:j_j“ laa u.nﬂaﬁ-u! f:j
e asll Al BN 5 0y . laSelly RATPETER S L 7



e L o [ e E—

BE FE L SO DS PSR SO oA P PRI AR
Cottonseed Flour Obill 3l ads ()
Oadai o5 ) g3l e gl 5 a2 AN L olll ) 53y Bads jaay
o 4ia Syl e J paall peans g sy 28 U o iy 5520
Naa S Gl ) il ) e a5 gl )y ey g S0
e A e VB2l LY 1 il alaiie oy ol il 134 padig
Dried Algae Meal (¢)

A 9 Cua &gl algae Db plad G sl Sliall e el 2a g
a1 alage ski i (phycobiliproteins) iliiun e yusa
Aigen 3 6 iVl - 33V alage Jhd Ly «(Rhodophyta)
At 32 i Cryptomonad jksd 4y ¢« (Cyanobacteria)
o WIS e s b i 02 5 leiliiall 534, (Cryplophyta)
i Oa daill SVOG e 45 AN il Salilaay slaill algae

- Spongiococcum

phycocyanins u.:..u‘ ¢ phycoerythrins _;-.u-i e jiaal
ot LadiSale Blaaly (J pafll 50313 o) U 8 L)) alicoas
ol ¢ SLaBAl e bl ¢ Sl (5 gla cplal Allall 8 any
ol A W el GV i algae (3 sane padion oSy
- ki g ladll
Fruit and Vegetable Juices il g il y 145Ul jilac ()
sl e o g1 S e ol 56U LN o8 S Slae
AUl i sy Lyl Lgile J pemall (€aa y ¢ da Ll Lazalill 481 4ill
Om Ay Rl il il y sumall Slac jaady . ol i Liiall S
Sl g tadll g A gSLA Sliac 22335 . sl Aaall Gy pad
- & W aaill LY I 3 L3N Lyl 51 S



= Gl Ealoall 30411 i
Grape Colour Extract wall 3l paliliua (V1)
#ngﬂnmihﬁiﬁjﬂwaiiﬂ.-ﬂ-hE_ﬁiﬁ
: cn aligeall 030 58T L 3555 S0
anthocyanins, tartarates, malates, sugars, and minerals.
+ 3 g2 o 52301 L83 (purple) 3! Gl a

3-mono-and 3,5-diglucosides of malvidins, delphinidins, and
. cyaniding and their acylated denvauves, g
{Il.ﬁu '.-ﬂm:J‘J:HMJ:‘i}'T‘H1L&&“ﬂ.#rM“J
¢ soalall ¢ Sl pall ool dila 3aleS o ladl ) ol S
Sl ¢ adladl (sala o (Al all ¢ aiall < pill) AgSliy (galy
oS0y sl 5 58 g ol RESNIESL SV B paaig¥ . sl
Grape Skin Extract (Enocianina) i) il alile (1Y)
{Pﬂrpliﬁh-md] $203 _:--'-i :Ji'-- CP iJLF- *#-“ b alaie
s 3. u&uﬂijiydiuhdyﬂudlwmﬁh
I|».:n.-n-_u.-n,|".'u‘ {11}4..-:-4._.,‘4.;11&1..11.-..;-1':“} u..'h-_ui'l.nLu i,
| ig';‘__p‘ﬂ 3aaill
Lutein (Tagetes Meal and Extract) ()

GV JS as e xanthophyll (e g O 3ok O sald)
l_jh_;lﬂ;_pnuj M‘Ink;a-ﬁ“n-i._,_,—..—'lﬂili_:.h._'nrl
uLaLpuij_nan_uhH!u‘.hMLJ_ﬂ_maH
ul_,:...ﬂl.:_-.u_uh_p.‘.quj.'i'-hh {'I‘mm}ﬁz&w
'.Ll_n_l_;q nd.uﬁmiu}uLua.jiJuﬂ_}aﬂlwiu-ﬁh_’l 13




YV YU RO —

oA YA, 1) bl
Aglaadl Sl y o emulsified fats ddasudl o eaall o HLWIYI Giladie
AgS5 3a Y 32l QLY 8 laallelie i aalasinl - s
Nature - Identical Colourantsi.s. ol acidis digls slga ()
p- Carotene (Provitamin A) (V)
(colour Index LYl el3& Cili jSa sal (€Y JE8) 35y IS Uiy sy
C 9 0T ¢ Goansla 3 50 b1 iy sl s 4lis sy No. 75310)
o Cnadl o a3l e LEJHL?_LMLFILLL,\LM_H{PIHHMHFL]JL
OB Uy admgy - e ¥ 1S3 sl ¢ a5l ¢Sl
Gl ey ka3 Gl e Lielas o din e &gl 33la J 4
&Lp._}.:[_'hi_..-k_i_gn_}.....'a.“_’ I-!_,-‘u-ih;__uq—-n_’ﬁﬁur_ph&
iy sl puadadly J a8l oY 3815 3 ¢ Al 30 sl
by . ﬁ_ﬂlrJlﬁuJJL‘l:u_H_;ﬂu#uhdﬂ‘ddhiﬂjd_,ﬂﬁ;

S r...I'.-l'-".:..lE LH-‘ 1_H- 2l y ui =y provitamin A o) ol
& Czalish 32a 4 (1.6 IU/mg)

p-Carotene (LY) 52

¢y il e g Slone Ll )35 4 i Gl aa g
: a.:‘-ul'-ih?!ﬂ e ey elll (3 AT Gaiad e o
¢ Jy S e e E i Sl ) ¢ e faa (3 S
Blaay Blud jom o ¢ g i oS 5l 4 5 ga el il S




- 5,0 @l 2l 1 4%

L i LY g ol 3 g A ¢ A8LE G0 b e s
PRI BIPRT A |C  y
. o lada 3 ) g by ¢ 48108 5105
Vo y 5,01 3220 I} 58 5 sy B-Carotene dilal FDA il rass
G40 ca g LS iy iy (5o Apmlall gt 40 01 21510 Sas
X o ) S s ey Lasie il ) sina oo £hs
o pagll gl ¢ ot ¢ 33l E 5 U8 0l A0S O
¢ sy b e H_;ﬁ,__;.q:ﬂ tuﬂ‘ﬁﬁhjﬂ;l-aﬁn e 2o gy W
JIJI‘-I;-!_JHMQM-I-H' ¢ Ay 8l ol o Tia & alaldl
 mdl sl 33 ¢ pyadll Cilaia cikailall
Ba&w-ﬂ';wmpmmml]{f]
& Liasiks 2y 11 (Colour Index No. 40820) 8 Sl A
GyasalS G laise . el Slaall ¢ gabud) ¢ Js
o Samsl il i g 5 (84 S3) Bl 51 e
e puall B i1y St 21 ) ) Bl Yl 00558 Bl
saa 5 (1.2 TU/mg) & slaas 0155 et SaWy g5 b 8 B 0o
el o

EVARCANS Y ST By 3y 3a b LoLaS s
3 g by ¢ Sy BBleal Yo Bosea s ¢ ol ou)
P Jjﬁﬁﬁmijhﬁhiﬁhﬂm%gh—T Joslaa

LIy L Al sl S 5 il B gea

Sl = gt ol sl Gl A e3e Ye-) S e300




1Y it M il

u.ﬂ.ﬂl.].._.,l!.;..ura}suq'h'll C oaaall ¢ S5 e pflaall ¢ cpall
sigh a1 g8 Vol g ¢ 4 pall e cily g 8l edag pudl) 453291
G oy el (a8 9 IS Ly s Lgalis pylee Lile «la zall)
. pualil

e ila B sl aallleig) cug sl Lkl el s
oY

A {i 4 JSZ) (Colour Index No. 40850) i, Sldas all
ks ¢ ¢kl e ¢ mushroom il Bae b Garils 32 5
v el ¢ algae

) CH4 CHz

Canthaxanthin (£4) )53

Cadigl gl g e &immmanji ;;;jy"ﬂ;;d,l&.i;,i@..}ﬁ
Alayy A=Y pH Gl (5 <l gay ¢ il ) i sl A
oy i) G pa b 3 180 CupaY g ¢ puall ln <3515l
o obaAll iy ol 6 G Aaadidls el Sle s (e
. ey 3

A Siliia 5 ) e Ay ¢ Sl G i o W)l 22
-.,ﬁi-:g_; o ot gl sale DV s e S el B LG
cakila 3ale ¢ 2SS Bl 3ale ¢ LS ¢ Su

o ptall pan W1 o ) pliay o ailll (8 6 5 T =0 SS 0 paiiy
¢ il Sl diala o alalodall Cilpia Jia 481500 1M
o Sl st ¢ Gl Siladia « 4eSLIN Sy ke ¢ ) i) Aala

ol Calaia g siams ¢ 2 ol ¢ BilansTy p gl ilotie



=35 0 Ailuall 3l 1) RY

32! ol .;um gk (4B )'S L gl e sl fat,u-i
= kel Aglall ._,L.q_,-..nu ‘ gs,_,..ﬁum:.u t_.wjnu.m iilias
“-—;,L:Lﬂ-lhq- _;-:pld Li‘duqiﬂ-t_,l—“l—"luilﬂl rh-n-l-u-' ;_J-Iuj!
- gyl

Riboflavin (Vitamin B,) (%)
JHFI‘HLFM-'_A[JIJH%LFIJLE{E' ;_K-.-},,_HIH.IJQJ]'I
ol e ol gaally LA GSLE i Gapda 33 g ) JLE 00 i)

W-EHEQH Sl

Ha': — | ?O
HaC— 2 N c”
o

- Ribollavin (8-) J53

R S Gesle [ lad 4ia 3 5 51l plans

il U Lo e 2 il a1 ) 8 oyl g J pasTly U 8 )

- cpmse g Al jada

il ¢ 330 ¢ (5l o) a1 81 e sl g g )

I-ILQ.I.I.I L.H_’hj L-ﬂjl rlﬂaq__quui.ulu _JJ--AAS L.-L-.-. r...'h—"l.l.-.li"

u.-ij[‘ﬂ ¢ AgSlall Sy g pda & Hﬁw'ﬂ v Sl s gl b i gaall
Ferrous Gluconate (#)

3 puaill any o ga el gl shesa sala (0 JS5) (3 sanes A

s b Lalainl magy oo (g all Sl A L Sl )

- O e pealill g il o gl elia Wlall J o

ngm%gﬁ(:‘]mﬂ
o i

Ferrous gluconate (81} 52




Vie ! A ol

Inorganic Colourants digiace i digls slgs (—)
Titanium Dioxide (Ti O,) » 5580 susl S8 (1)

ioke sy . ilmenite (Fe Ti 03) 34 ash ple (0 dule Jguaall 5y
pH )y 3008 5 e guiall Jlall Sl 8l Lad elap A isa e
sl (colour Index No. 77891) » sl 2l SB . 2ily Sl
Gl s ey AV 0o 3 Y Ay 32D A0 gl 30l padiy Lelia
gantl gl elimy €l (s la ) by s Glydll laas (3
pal 81 suuasd aie &y pa¥l Aelia i Loyl paiiy ) Lgle aalill
> Ml&lim_,i.jhﬂi

Ultramarines (Ultramarine Blue) f‘]
ieip S 5] Biaa Ciang] Aniva o) Adis 4 g (g Al gla 2 gt 08
sk 5 Ll sodium aluminosulfosilicates (e <8 5 55y Jaally
G5! Gana g8 3okee s lazurite Haa Ga Al o 1Y Ll )
. sodium aluminium silicate & sulphide (s S 5y 5l
Con BRI S Al D gl g 5l Coailly 4RSS ] dmsinss g
sodium sulfate « soda ash « sulfur « &d.u « (China clay) Kaolin
¢ aa Bl Mol ce B 53 34y rosin Jie 4 g 58 A 3304 500 pa
Al Lile  SLgill pdil) o ol 2aa 5y — LAl g4 y charcoal pitch
cabalall ¢ 2y 53l Joss o cpdadlliae o 5 padl da jo ¢ Sl aall
LAl

padindy ¢ &y paall Sluddl 8 Yy el 3 Y Al o)l o3a
gealll i canisn) il y . al) dileall gl ) 3 5W0 ol elia
= Bl G f gian V15321 Sl i gl (815 Sl (al
elas oS 5 O wall L0 anin Al Al (8 Laladidls e 051
ol .;-IWiﬁl_jﬁnlﬂuji)&rMhﬂitiﬁ_’--.I'.n

Iron Oxides and Hydroxides yiad) Slau 5 530 3 AualS|
gl,}luu-,im..uutu.ﬂumwmnmjﬂjq_m
3lS] | o gnall 4 301 BB o) S 03m 0 g ¢ JialT e saatl




B TR TRYIRT

2 ynaad (s 331581 e t) Jlonm
Sl y Sludl) w4 oy Y sl v
B3PV Sl g pai s |l Ky sl e

Spsmall p el G 1S arik ds ,_,._,.;,1*11‘_.1;,1.. ;‘.Lé__;:*
ga.ﬁ-tb"l,._,..uu]i Sl a2l il liall i i L,.aa,....f
On Y2y Sl (55l 3 paiiuila Glealy Lol (¥ o pliay
+ p il yusi B
Silver, Gold, and Aluminum (2)
AN c 35 Gl G Gealoca JE& 345 M ol gl 038 padis
C’E‘P a-q Gl Jss AT 0
mum dlgall ailad
Awwﬂihﬁlumw o i
YT 58 ol 4V (1)
) Gl pal) e sl casi Wi (Y)
Al peail Jal o 258 45 51 ()
ol a5k e Vg il e Jelis Y ()
- rhﬁ-?lihu 0S5 ¢l ()
oA, 8 ol (1)
 Alle Ay 383 8 g 58 ol (V)
Food Applications 4013) Slelical) | 8 45 glall il o) gal aledio

RSy ¢ Aailyy caa gy pulaa Y1 8 Gl Y Al Y =
- | 3as (Hall, 1985) & lalall 5_1..1 ,Li.ﬂ_,, L’l.Hl.lJ_}.u ﬁl-.h.-]lf.’l_:.i;
L sd e LeieSi i 3l ol ) E:u*ﬂ Jelis LS a4



Y sl li—

] () gl 34€5) dilid e S B pinall ap¥l il Al G 2 Y
eS¢ il 4S5 ¢ JUE ) 1S ¢ lime Liaalall () pailll A4S ¢ limon
e s gl ol i 33300 @l ) ) ol (501 A 0 Y
a1 A ol Ll gy o1y Lgip35 311 43l o iy (53001
&J%Jﬂ!&ﬁﬁ“ulﬁhuhﬁp JJEMW’I-‘.‘H‘
ald ol 3 e L adll ade 3 gas 3l O3l g AgSil) 3olkss ol
t O i Raga 321 1 4l
4S5 (531 g LYl om bl 5 il (5 14 i o1 ¢ LY (1)
o i o g o320 5 3 3 Baa AN oS Latis ta dgal A4Sl
gl 05 20 g 350013 50k e b 5l § 8 10,86 530 00500 (Y)
gy 4S5 48 Suadl 3l 5 )i e
D) aa i Lol ARS) & glad) 3 gall Apanl oild G gam
Gaad I il a1 o1 S Al il e i) i 356 (V)
Ol L3 ) iy 13 gl a5l Atnilly il ol
el dl e la il ) el ekl
« RG] A003a01 30 gl 5 53ad) 30 pall ¢ 51 Bl ) laa (Y)
- el (ool A1l salall 3 el 5 gl e Bliadl (7).
gl e U9 A8 Liasl Ao aplall el gall e & o T 30l Las) 2 ey
Sla 51300 31 4 e 3aal e yaad) Jaks ey 350 5all1, Sta00
plasil Sl fa JLA apee a3 4010 3 plasin) 333 o slie) Bam
Cstil il y e sl ol g 2 oy gl 6 guiall dboesdl 4011 5110
oA a3 a3 oLl o dua cilala ) Gdslaall cly,
e B IEa mll pH A 3 o AS . A el g, s
by ol A &l 5 5 Pl ks ¥ 19 Gl e 50 8
o) il e 351 el Lol & MU 31l ki Lyl .« paaaladl
bl ot & ) 1) Ly saead] A8aadl cala il oy g5 408
» OURIL A S (o sy Gusdll Sladia 353 padis 5 )

-



‘ ol |l l

AS ClusSa - 43l 3l gl

Flavouring Agents




— Al ol

S OluSae - dalall Mgl
Flavouring Agents

e pakall fyal 331 Jetisll Gaad olall i dscali Lol 4,80 G s
ol il A e iy i) 8 B S i Al Ll
Al 330 Gupaela V1 ol 335 4S5 4 nis g oliall ) caloas 300 3l g0
pladin e agll Gl I L (Al elaaa Yy palally ulicaY)
s Al Sl Sa
(oM Oali i Gilia) B 221300 30 e oS0 Q1) 3000 S5 ol (1))
o Ll 4G asthae | (ca say py S LYl
LS Juaad] ppallill 23L) Jia el y 23l d_},,_m,mg_ulw[r)
AL [JR B LRV

el G auaall Jadal dgill Ll o) gl pladins) Buaa
mm‘ﬂ”{

g pallead Ly Loglali s A alie Yy S 0 e sl ol 3y
lie Y1 o s o3a Jadiy . (Simon, 1990) ke 3a.s]

Allspice sl BN Ginger asas 3
Bay JWl Mace cukll 5 pn
m 4,ill  Rosemary 0 Lo
Clove ; Jis sall Sage Cpmaaill
Coriander 5058 White pepper s Jikil)

Cardamom Jdigdl ia Black pepper 251 Jilill



al Slpafa Aaladl 2l Gl 'Y Y

S s oh sl 03n 333 i e A0 bt o) A e s
LSl ¢ ol s Sl Aa™A 8 3 s ol) rosmaridiphenol
41 13 0y praindy g (07) JE5 ek 5285 3alias salS alae
lac) 3 sk e 5l 3 o il S pias A gl Sl o0 ul
e Faal g hall (S st sa 35 ) Can g oaydl R
b€ 4 il ulJE-'rJJ-":‘-lﬂ s_:h_Hiql_’:e.ll‘ kS L) sda aas SIS
3 o 5 08 i Ul SlaaS gy I Ll s
cuoalolhs

¢ phenolic compounds Interrupt free radical formation by donating a hydrogen iontoaf
to reform the original molecule.

cal lil .l'
AH -t[--#-ﬂ‘-#-ﬁ-ﬁ—] - As & [u-ﬂ-ﬂ-ﬁ-ﬂ-ﬂ-—]
. 4
Antloxident Fat Fres Radical Antioxidant Original Fat Molecula
Frea Aadical

' miso may donate hydrogen mummmmmmn
formatlon In other moleculos.

mq.[r-c-’:-n-c-n—] — A [-c-t!:-c-c-l:-]

&
&

|
: "

Antioxidant Peroxida Frea Antioxidant Hydroparoxide
Radical Fres Radical

v ikeaS Talins 3l paf Loagehll Sl Jar LEIICL (oY) JR2



‘YT Crlall ol

Lyt Joliluig g0t ddauis alge (f)
Sl uaad (Al gla sl 3 1y Jil Cy 5 e JS pasi)
oof ol Y RSl 51l e T Liay Ao, pill = 5lay Lialall
(ST r_,.'i“ﬁ.y_} ,lnhg&.l"li-'li pASa y . fﬂijuli_"ﬂﬁ‘;l.:. -dlic
Asall 8liall Ga aall 3 L S0l sy gai s e L) 4658
Ll (Aatlall palll cilatia aal) S detis sie Lol paa5y,
wanll yaly gy G0l 5l Lo gl e By i
« a8 M Al S0 2B A Y
il o LS50 35,90 51, 5 (Kubo et al, 1991) LaY 21,
falalloda Jakiy il s SN Ll y gad oy e 5 08 cardamom
1.8- cineole, a- terpinyl acetate, linalool, linalyl acetate, geraniol,
limonene, - terpinene, safrole, methy} eugenol, eugenol.

Cyj « thyme oil ie il Cu ) ol (Pellecuer et al., 1983) 3 5 ail y
Lgia L.'ﬁﬂ la!-'mde{ ol -l s s Cu srosemary oil Gl aaa
LI 5 dn gl el g L S (e inall daliy i Janss e iyl
32 oy Dby S LUy g s e B lgd 3l ya plazi)
ALl 3 s i i) s LY i dpolass] 3 aad
Al
Ligla
31 o LaS turmeric ¢SS « paprika slall Jikill cya IS pas
- gl ol L32 Y e duaall ol Lgiloaliinn pa3
iyl e Sl 53 le olaa W1y Jilyall e spaall (555
e 5 5l Sl el olaa Yy il ada padies — aall Al
Ao 15l ns shae) Ba Lo 8 138 291 e el 3l
. sl



L3S alpnia il all 3f 411 VY ¢

dosglpuid golgs Lgd siga (0)
Ay o) sl Lyl 5B 4 Lag gl y Gle W1 (e yyaall p2dd
13l aagl) e 22ld 31 ) Aealgl Gl AL - sl
gl ia (e a4 Ly 5 51 Aailly BlLAELY) o aelad
‘ Mmfiﬂ‘}ﬁjﬂ_ﬁl « caraway 4 ¢! S| « cardamom
3y puiagll e 3 Bae laall Lagl mustard J3 ja) p253s . thyme e
Ula (o Gy pind Y (W8 (adiios o (Tsai etal., 1990) 33
R L PROR | I 1

dasuis adlgd Lgd slga (1)
o) g2 5 sl e ol Lemile 4 5 (Schiffman, 1986) ga
305 ol 13 piutel 3 Al palall 0l ) 218Y) ans Anla
b 5 30l 53 (9 8l AUl e la s iae 32 3 4K
o Lyman (1989) praia 5| 238 <83 ] LY . Ll g3ke Gk
il 15 o ollS aingy 33la SSH LYt Jang plalall I,
gl ol 8 ¢ pad il AR A S oy L) llia Gl
iail 5 gals uny il G 3 13112485, Gilay) OIS Bl
ot o111 385 Tl IS sl 50 0l g < o plaldl Il e
gl 5 gady pasy sl Olisae

Loy ehe duwlys b Bailh Lgd slga (¥)
ad A1 oY An L) oy gf A pandl Aa il e Tl g 2 Al Ly
O A1l e Jlama b oafialdl) G oW 1) Ll 2 ppia 2
. (van Toller, 1991) paadl y Jinll il 5 e Likiadl 31, gv.
¢ ol A ¢ all Jand (san t B AxLAN Ay ) gull L) e
a3t e 3 eaa et pall Jaiia ¢ Gl o gpuall 353 o
CNV (contingent negative usbe o a5 . 4801 5l a3l M) 2l 5o
Lol e pli 1l .. aadl g SI BLEE & 4l (e variation)
i) ) Leilon) e aliS pa g il o Al olide 3ol Cige
ol o llg ) ol 3315 () 358 g (B2 O 5} 25 5a)
ol Yl ol el




— T Caladl e

dus e adlgd Lgd sles (A)
Gl ) pia 3 Ll S0 1 RS ) (30 a9 W1 e
SINCE (NG R TP FPVE ) FLNT JCH ISP AR LA
A8 ol saliall eaba 35
@las A1 38l d-Limonene oS pa ol calal jadl o gkl il ,
o ) Gl e ) e pia B Jlad 90 4) g pelll B 158 5
O 3aaaSH 3alias paltlaad Ly A1 S GLS 3 o Sl guall
sabuall 3l 1 o)) gy ign, cylle el aliias Jalii Lgd 5055 of oSl
g Jeliill lo L5 5 Gagens (sl ] Boliiae 5l 55t Ll 32030
LSas 4y pill mlaa W1 e (35200 038 Jeliss o Jd 5 all 3 431
- (Cheetham & Lecchini, 1988) auall
ey Silap ol 23 W1 Ao lica 3 1S 1plh 4,80 211 5100 335
e 5 8 Gl Yl ad gy LS lae 81 201l 5 Siliskaill a2l
- Jyeaall G
1Sl alpeSa — ALl 31 510
€y b3
PR 9 T [FENPTAN | 1 TP < LY L R %y B
095 oY1 ) iy ona s 31 M el (lea¥l gl ) o g il G
c ol gl g sl sall Lalas ¢y pades il o lia€ olile o U1 oLa
a3l Jlaanly il Lealall sl yladt o BV oLlde s
Ltladl s 580l o Cya Cama B 00w v ) sy 3 S s)
i o8 Lsic pall LGESY) L€l BaY Sl of ) 254 ,9
G D R T PR ¥ 1 S 1 TORMR R B
LS Silad] 13 2ny CaZ) 4Ty AR S I e dlan y o1
Saliy oo el Llee 3 3155 W1a3n ey plais) Sie daessd
| pliy o gaally LA, JJ:.“-"“J sl 315 g o A Ol
2ol 00 15 ny S i e e bl B iy
Ol ety .. padall mae s il eladdl ) cisal 1




Sl g ALl 5111 T A

aay padall 33 glie 2103} O ua‘lq.q..n.u..-.:ll Calileadl | jiamy lla u.J1 LK
SiSlalall s34 ul\_ﬁ_’!“.lldluh'ﬂn_l_ﬁtﬁarlj ﬁhﬂﬁuﬁu'l
oY (g Gy A Baal el e sl

S>3 Sy v OVl e yaall b Laga 1550 il ol Sl 20
Slia U3 L (390 Ji8 Rie To v 0] caar 9350 Liail) €l 3 ) o)
Ledind .. Lﬁi_}ﬁh&iﬂlﬁwﬂ‘gmiéﬁi_ﬂ.lL'J,._-.:p_.ﬂ
O 4laa 4l pmal (336 Je A ) ¢+ 0) gl el T 38L& ) 5
fana S sl G808 ) ) Cuass] . (Hodson, 1981) Jil 8
il e YV LWU‘HH“}‘&}MJ*IJEEJJEU
. a5l

n JeaWl i Cela Raga 53155 Cansal A ) G AW
¢ Bali ¢ A p 2815 5la 3 30 5 0 phla g ¢ 0 ¢ aigll) G-
sadldihie s oy o A 2l s 5lad 55y . (Molucea
IS G5 el (R Sl A bl Ca) o il Y
¢ s M ¢ A ¢ SRR SISy L oY L s I AgSH Ao lia Aly
et ¢ cassia At all A8 5l ¢ o gl ¢ 3 S0 ¢ g Ladll ¢ Ayl S0
. fennel

G Y gh (b (RSl AgusS0 01 1), 1l Tualal) b slal) s 525
plasia) lay JBL Jasas b« g Anila g ol 5 20 ) DB LES] JMS
ail g o le gl asiadl 3ok pe O JiB 0+ A | ilad) (A Ja Al Sl
Ol lma i) e il gl el Gl gl o 3 oLell il
Ao s e el Y A okl el cslS Y ada A .. pradl] W)
il galad) s 5ol gt e 24 48 ) 50 e il 55105 8 A
g . il giudl e clia sae il 53l (3 pus b cpaladd) 203 patina) aiil
SR PN IR R D DPREAE PO~ PP B JU AL U
Lk Y ks 1 13 8 G 51 e 5.3 e i 5) S
ptina il Sagaa JI gal ol il plasiad g cui gy Jaa s pakall pire 8
36 =518 ok sl oY 1 ke Apile g My 3oalall el g o131 e 8
o o sl e 6, Al fan 5aumy (Blelin e




]y e CIBI G Al B il sl Sia) gl S

¢ Ll O gin s Jans ) aall (35800 b sayaadl 455 o131 — Marco Polo
o Uiy ¢ S 33,5000y ¢ gyaal) B o 3 = (il 30
O pall o elld iy eladaalill e A ol 350y ¢ sl
Sy e el By e IS Sal Ay B G cllasiu Y
il s G asan Tl il 31V dn Caandy apaa U] 305005 5Las
iy pall saa ) Jiill ¢ allspice (3 Y1 Jilill ¢ paprika slal Jalil! : Ba

- cayenne

LB ERS PRy [PLEEEE, [ So [[SPRSt JEAWIC
u."-}q,dl‘_h.h}u_lrl .Ju!unuhﬂqnﬁ_ﬁl,mﬂlrmlﬂJi*ﬂuﬂl
€ 3 J1J|.:|.t-}'_‘)-lh.lﬂ “the elixir of life” «3Loall J._;...Sh Ll Y
Al LS bl il 6 il e S 2 gl y ¢ alieW e cilals s
Lﬂ"u.l__}L.l“u_u_ﬂ‘_]g_na_ur_ﬂuLH‘JJihuuﬂuJ_}.dler
wlﬁldamqﬂluﬂjimm1HMI,.hu.p._.m,..n
Al sl sl Jlae 8 Sl il ¢ Jasall ¢ SlheSl e U2
P bl Gy i VY alaii) S LS e esld] il Ay pay ¢
benzoin , rosemary , calamus , sage , cedarwood, spike (Lavender),
costus, turpentine, mastic, juniperwood, rose, frankincense, cinnamon
(Short , 1973) .

Aesdidlz bl Gyl 2ae Juay sde gldl il I Ay
Caall ) e 8 48l Ll ol gl sl il g o Jlda w3V 0 I
Culaldl) Sla s Lald Laaic YAV ple A Tiemann & Haarmann ikl o
Sigia galiiis e culilill O gl e J geaal) 5 ) aa Vanillin
S 2y ol L VACA Lle Sl i) (S Y As I ciliy vanilla
o [ELFN RS TP 5 DUPPE SO | I IR
m-:mLuqﬂaime“LuLmuk.j_puL.u'
AaSadl s bl o0 5l 4l uﬁn_uJuL,Ji sdiall Ldadll 5 el b
obb CE AW s b T Y ey Sl LAY i il
Jaiy « (Maarse & Visscher, 1990) 45138 33l FY 4 e i




Sl e ALt sl L L 1 —

rLl]'lu_iJ".l'_’.‘L u_@fﬁ#ﬁﬁ%WMlﬂ}!i_&h
. (Adderhalden, 1991)

Flavour Processes i.‘.':...u A S1 slgdl i)
General Considerations dole oifyluief (1)

Vsl (e 40 LU Sl o J geaall (3 ok Ly g o 500l La
gl 5 _slia LS e e (5 gind Al gum ol AL Tol gon dm il o111
o5 Jpaa 4g55

algl) oia Joad oh 2SRl o) U spiaad o Slac) ca yimyally
oeileadl] oo Sl y Zadl f1 53 e s sy all o Ao 0 e
I8 0 2S5 e J yomall 2y 2 S i o) Ll 32l 5 5501
o a0 gl (Il ) 928 ) JLi ) yreae e (JHE 0 Cu5)
oo UJgaamall 23 JUL e o) Jal€ 1320 5 jall alleaill
(55 S pn el mala el (e (5980 palll 4S5

Al aasa g plis) o 555 A Jad gl Glmny b Lasd LG g s
. S0 3810

Tradition SELE Jlea Slile gl sluaad) Ay

B e QUL Ga (una g g gl Shima y 42 diley 535
ey Aaalall e o Sk, Al Al i A A ST A Al salll
oy g A Bilee g plaiinly of 50 calall shoaa 3 ol LN
0555 25 Jrealall ol (e Laslil) 4SSl 31yl 33 g3 8 o3
Solaill plas i slaaall bla 13) lgde ) gaaall (San s 5 Juindl
. Byaall

Resources Available 44l L) ) gal) 3 5) 34

o0 oY Walas 5 Jealall i o gis o il auliionY Gl
1) lgia A4Sl Al 31 11 Dl o g ] lgiel )5 oS
pedliia Y Lilee ol ) o Y dll) ¢ (LSl 40811 o) M delia
A Lo gae g Lails Labia (3 5S5Y 38 Loyl 130y Slaall s (55 Suga




SRR aala! il

Caday 300 W) g Ay saae ol g INA 8 adasLYldalas o) ja) e
LSl Ll gl 53 e o LI 50 e Jpmalaall alsaid
Gla i eI Y] Jal e re e ya aBle Blialy. . dgia dealatidl, *
Jal ol o5 Sya ) I3 aay sl Jiis o8 (00 adiaiu) sluaall
o et Yl Ga dglgll

Economies @Y Sibalad)

o Al Al 3 A sl bl e il Lie Y1 i m
O 055 sl e cuma Sy i aloaall way Lasie 5 5Ll o g 310
Ll b jaliaa (e 4850 4 L8] ) Gadlata) dleay ald )18
393 3add liaall i€ A 5 adl aSai YIS | paliaiil 3 gs sa
oh 2l il 5alall [ S S MAT Y o i ) (50l
On ALl Jal 1 o3 Sy )l 1y i) iy B sleasdl S
o pladl 3ol B RIS fa T Lea GadaSLY
il I A SR LIS i) R Bl e il Sl (5393
(industrial - scale gas ,cla dlad Jde Al o o5l Sl
(supercritical fluid G820 JiL_ M Lo il 4| chromatography)
...,_.;L...,'- LeiSl 5 3 lina 4gS0l 410 3 ga L) ] exctraction)
£ ke Wils o3l Jlgudl 13 2 WY1 GG Jasa ) Ale JilS
G lgle Joaaill 40 Lol salll Aad oy 3 eadl p oy o 4l
ole cuslE il g Ay 43 aia JS L) 4l il padl s € la_yais
350all o) 53 pad) Adle S A0Sl 3 (11 o)

3l L) S e 5% J pmandls yli gls Jlgl) i e
LS A 31 5al Sl plasauyl gj.ilr..:-:gi S § A Sill A ull
S A ya i) e il clala il ol Sus dilSI e Sy
O S (e 5515 (BYI olalis Ly shaall L35} 3 paiind
3 TR PR PR -

O aally A8l Ll 5501 i o KAl e kil £ LY 55k
33330 g Il 5 3ause Ao lia lalaiia) ) 0 4 il Calail]
e by - AoVl Al Ll 331 o 65} AGSS (o iy 5518




Sl Sl Al o b o

U ll S5 a5 olse) sind 1 gl )y 855 5 Jiad ol
T K i.-_,x.ilii_;l._d-.!liaﬂlg. Ha Vo daa =145 x (5-fold)
s4) orange terpenes m s A+ Liagd 4 i 5 55 s,
CSaxd (e (03 gk Gald 311 e Yy (Aaida 32 Sy 58, am
.;L}J_;.Lint.ﬂ,ids.ﬁuﬂ1lﬂmui,l1#;uaujhiﬂahh}'1
S ol paliihy . shalldelia b Uil ia sliteg  Jlis 01
S U 15Y31 70 5L S 3 e e S ) S35 oy
S JD Y50 Y. Ve il sie Yx 5853 cy 3 Ha s 4 oloa
I_,‘:r_,.:*r,taiv,wu..mﬂ..u.jxj,ﬁﬂll.@j.riﬂ
Ot #102 SbS ) e+ g eaa QL)L 1 e o]y € 00
-'dg...u_;.nl_;*x'_*a\M;,_,E,_L.:.Hi_}‘h'ywn,nix;ﬁqujl
S PERR R STEFTRRT SX 3853 cy il e Lal s LS Y, o
Gl Mema 055 UL terpenes I n Ll ys JUS A+ g il
L a oY 3 Yoy Ll
Appiicat onAgsill {ucd) 3 gal) aladie]
L@J}.Jfg{jlﬁhww1+1ﬁuuihﬂlrhﬂﬂ¥1jh
e Llae Ll o805 Galoasi] i il Lgple Jsa ol i Ligialis
S0 4] Gl 53 "cloudy™ @)1 b ) gl A€l oy st
Ly tm?:msm.ﬂh.ﬁeﬂjuhuﬁwwir&iahﬂcﬂr
e GtV Al 5 ala a5 ) il 4 il ey g |
- lerpenes
dgsill Loyl 3 gall adiica) 4 g
ufﬂmuvmnffhmurhgﬁm
-—1_,_,,.,._1|ui_.iql__ﬂluﬂlu_.wi...-ﬂul_,lla_._,_, oS
' uﬂwam1@ﬁ1luqaiji'¢wﬂﬁﬂjukj
VA Al 5 1 g 4S5 S A S AU 51 01 ] e
3 30 e esladl padl e yeaadl e Jis =%
» e Sl I e ea sl el G (31 s plaii)

Aol (55 sman 3 LI S 0365 g Sl inag )y



woball 3kl e J peaall (€ a8 ) i ) kel oy Y
(A Ja) L
Origin 4 jhall SULAN #15) (1S4
e 5 Ak gl el aly il Tol s bilaldel ;) olSa i
gl el s s ASlal) ol sl e 2yl ol A Aipaa
b e it (g . 2y el L A2, Q)
56 ) (5s e Ae)y ) oSkl gpe) A1) Bl cyy cilibaa Y
Oa S ShaS aladial L ) ol il e Sl clisiaa
N P T R e P
(PSP N AN S A TR B R | R S PR
Sl Al ol 0 S5 o & 53 gy padll iy ok el
Gl jaima 383 S 5 asnas Tails casg Jal gall o STy ¢ cililally
o gz 3] lanial sy g% 3 11 31 (M) o Y Aadiiadd) &y sl
. e gapbiieal Laagfy 355 S A0Sl 48U 3 ) g
Ga Ol S 5 G Bl jsadi (Boelens & Jiminez, 1990) ol
O T & PAE GO < [ M [ 20 P 0 OO
isomers S & yeaa 4 y) Citral (e g 1 Sl (5 ey o sailll
5.39ae 0 225 padil) 13gd Uik y (Neral and Geranial LS uall
«% 1.520= 0.572+ 0.948 = Citral I Ga 3LV & palll ciy 3
% 2905 =1.227 +1.678 = Citral 3 (s A WasY 5 g dlll oy 5 16 inay
c S Sl Al G eV sl ) Aad Gl @ll
Al el 31 gall Liluai€) el g1
Chemical Nature of Flavouring Agents
AL e 4 €l 48l 31 ) ALeasll il e Sl glall a3
Apaal S AL B ¢ 530 ¢ 5 sl Al il
AU LGSl padiin) 5l e J peaall 40l o] 358
A5 QS e e 5atay b o5 o 4 aa e JBI i Jlud




Sl ol Adaalall ol W y - g T

- bl ey Al adlas ) o o] LSl e Gl 51l
pand 8 593 oa A B BV Qe (3 padlaiu Yl cute jLas) iy
B Gay o L SIS s padlanu] e 450 (& gl (e sl S0
O oaladll A ppan o Lyl laan il Al Ll al e
Judaiy . (Vanilla = Jia) A ggans Ua pukeii ¥ 1y 1 jollas 541 31 g1
ol e e 5 ablati) i ylilly padtaiu Y1 g sl pladiul
calall Tulua IS 1 e (5 5iag¥ 5 sk 0l jSa 51 4GLS e S
Aol paadind (81 Ul plaiilly eBATL Y Gyl p2asSY
B e (s i 1Sl Al o) o) e die LAl e DALY
celllysolall G iy ok (8 JlaB Al Sl 5 (esters) Ga 508
o gial 13 G sall el &yl LSl A0l Shyl1 adla s 23
ciolaldelie yUl3as S e Ll

Storage and Handling  Jgladdlg oujsndl]

Al al ) padta ] 8 Sl TR pall; LN Al 1k
034 [y a3 die Gliadl el Jy O 230 Gyl W jolias (e 43l
JelinY ALl sole fiade g Sl guall o o8 ) oy Saia o 2l
EUA UL OO BORYOR U o | RPPOE [P0 S0 <11 0.« I I (P8
Wil 3ol (3 85 el 3 E 1l B o sy g (58T 5 _juliat)
Clliay L i 3l e Ola o e Gl gadl daia Cany y Jala iy
Aiane 5 platie 3l ga o dldladl 353 ALl Slelia Yl vany
e Ay siad) Al ol o) pall 3285 33lias 3l ye A8l ang Eya
) a5 ) Jedl om 1 SLS U ¢ terpenes 5l il saal
O 3 LS ) 2-3-hexenal e (isomerize) o5 sl Lgilis
cuill B Aiiaa ki o s acetaldehydeia aliS o Jgd
Ch iy e  laSy s Amisiedgl e ala ey sl
O a3l (oF JS2) paraldehyde 33l )l (I jaldy saslliny)
3l e yas g 52adly 51 CRUCT O PR B (R P
e Ve Gn i3S 5 RSl A€l 5aleS padiy sl



e L 585 5l 13) 48l .8 o) gl Slia paSilasoley . ol
Sl oa JD 3L S 3 G sy a0 e sal Aii S
SIS -y Al die Lo ) il clove Jis il 4 Patchouly Js253
&5 Likd s Gaiss ) Aldehydes « Anthranilates LS e

. EJ:'I G 2ld g da 3l dadl 3e Aldimines

e CHy
fﬂ \cﬁ' DRC-HH
Ry v 7
- """-ﬁr"
7 8

polymerization of acetaldehyde (a7 )52

digotaoy dlolS wilibic¥ly Julgall (<)
Whole and Ground Spices and Herbs
a5 g g RSl A8l 51 b e e ganna pail b1y ol 31
On 1an Alle i e (g sias el iy Caila g1 ca agaal) Lgd
rﬂi‘&'ill:":l-,!ml_!l Gl Al Hurm.kiti_glhﬂ'rai_’ﬂ
sy g3V ola pals 4l Liagl apaally ¢ 50850 550 iiaa 3l ya€
s

oA u.-t-s’:n W[ rJ--u o gy AgSill pailail mﬂfl Jlps
annuals 4 2 UL Leia y disaaa (lisas il h_.um..,x,_,:;.uﬁ
_pj-l.q.'l.n.u bl Jl biennials (s _,1 Cd g 33l i SGLS _ﬂ

- perennials
ALl paA5d o aliie Y1 Ly i gades ol ALLS La) o) gill paiins o
41.;15;_;.._.11-._,...1..;;-._...?, p2AT ) (Adidsa 5l da 3lk)
3500 3y B LRI kbl e il b€ e () ) (5 i e sae s




gl il AlailLall a1 gl s

Herb

A £

Cleaned

y

Whole Herb |—= Sale
==
S -
Gr'-}‘lms_l—r- Sale

| Blendin Blending, |—> Sale as a Seasoning
=& PFigy =
Sale as a Seasoning

£ 2als oltsYl poias (8£) 53
_map..{ntﬁ;}imhgp&,%guﬁ‘ﬂ&ﬁ
s o g} el 8 Binay HICLC ALLE § s o Y ) l2e )
s o (haill B el =) 3 pkn alad ) 310V plail Zis
Ak ety 3150 e el Jasl) dlasd g A biall @ g sl A1)
rigl-‘i-."nl:-uﬂii_;_p-“;i Eimigﬁj{mhhlngiﬁdhu u.---l-"l_}lrl
3 _Jjike 4 ke g5y l2e W e sy sy« lgle LBV 3y s
G A candy y Ald o Ll (3 LSS ) lasa e g 50 S
psins g} jpaa il gk (a3 alad € 34 Bad g Alsa
BBV PP o O 0 1 L RTINS | P BLPR |
(seasoning blends) e 3las y (5 a0 E’Ij’.t‘i]._,]s._. 3l A padaa
3 5aS 51 L Al atlaal pass s Bl Gl clie W By
Boa ol (oall Juant 8 ga ) laioe 81 3a a4 480 A u8e




YR CoaatEl s

gl 5y ay gl gladl paa¥9 i Ba o gl el

Y Alall oy 332 Y1 (o Lt 0 i () o AL 05
il e dlee 38 ol Yy G paia 5 a8
55U 10 (3 3 A B i i Al 3 5m i3 gl
u-_;l_}:Jln_lL;.i:aIla:.Uh_ﬂﬂhLudiJaulwdaijﬁH_p_;u (P
23S 38y smloleill o SSRGS« aibhom o] Ay LS 1) e 00
any b il Sl dae ol oy adly o ) g gl e 038 wan
e e e I L Tl
(ethylene oxide, Jie dadas S 31 aladiul (o aad) loa L5 aay
ia il ) g gl _,i propylene oxide, dichlorofluoromethane)
3 gt1 g Al i e aSAS il S 13 S e Yy ¢ Lala
s o3a ol m a3 e g0 el o) im0 01 g g sl
oandy G il paiis sl gaf y Al palall i ) paS paiid
Jia aally il e aall L i 3321

*—‘_H'"" .fll_jﬂ
e S o 155103 o S
b e i 1Ay o 5 ahad - -1-55‘-' saliaa sl

O JS 4 Aabsl] E'L'n.'-.}'h;nLniJ adlial - Q_Hﬁ._di.hhﬂthguﬂ
RS JSh 3 el S e ki

EUUJ".FEM“J‘E"'&JL]}JJ&E- .iﬂiﬁ_’;#.
Sl Sl e s e 4SS
o iy KA e e Wl giae = Jgla 30t &
s Mg
o eolagiYlagey = e A Sl
- (LS s ) 285) 3 ead lolaia 3aa - .

Al Al a8
A adlall 4 53 ds -




Solail) cpe aall 3 A paally ALISH B dlly Slae WY Y1 aasa
: i Au812a00
B ¢ o) Salatia ¢ 5.y sl o sladl . ppadl coilistin
2l lgadly Sl gl la e ¢ ALl cilagia o Vsl ¢ aduall

 Auaaadl )il juadl calasia

Expression and Recovery of citrus Flavourings
il 5o Ay LSl Ll 3 o U 3 il e el (5 i
el Gl Caaaanl) iy L 4 el y LA Saa0 ) Laa 3adha y Al
ey Lganke sy I3y 300 Gy 30 aall pliall JaSa olaas
1S 2l 11 3 ) 2 Ly 2L AALA) o jadl ms 5 Al
e pall g 0 )
B 511 22l (35 g VAl g5 2 5 s Al Al o) bl e 5
P 5 pihy e pmall (S (5315 001 o o 5l
Sac aiai dulee (00) JE2 pua g ¢ pull gl) agioai o1 gkl
el cansy ¢ V) L U s i % Sy JlES )
8y grading (iae o)l g il amy ) okl Cu ) pdame A1) (sl
Cual (90) JS& A e o 130 g ¢ fruit sizing oasall g )
peAdin) g alaaiel ALKl 3 el (e (eBlA3e] sy (Option 1)
Sl ) e (s o3y (53 Brown Oil Extracter (BOE) e
AL 50 Sy el o gla olis 50 Ga 5 saia Bala 50 e
S 3ala b 53 500 ol glen ) Al o Uiy 028 Ja2€ 5 Ll L
e ilaie 55y ( peel oil) Rl 3 0 se sl Sl 2 s s
DAl SLal) 0S5 alliy g (5 38 00 sl ll3 aay o g ol
panll e J semall joasiy s S ol 3l ) il Gua adlasul
e alll 3 35 G s Finisher # 1 2 Gl je o S5 2y e 53l
o acaall

vt | T MRS = 1N [T A W

gt gal) (e AgSill Aunall Al gal) yaMadiua) g e (2 )



_ s | s poinad (88 52



LSl el S il all o) R WA

Option 2 (amea Ciad (86) JE5 B Aaiia ya (5 ) Ay oy o 2
caalyCiy B ssanlly pddll Cy ) e S e J peaall S ley
e pmmally Sl suas dilang g i 33y AsSla p285.5 Siia
33 s ol A3 5 LAY e cu 3 e pemall ) ol aslalls y pcall
finishers (uila ja (J) o g ol 2y praall asaal o3y mladl e
Jeanit) (5 38503 all 3 jal ) U1y o 1 ol Jos Ly
Sl Sy 3l 345 g GuobaiR VIO i Lagacy . elll e oyl
— WYL A-) Gt ) s G g )T s Sla s e et
I3} A L sl Cua winterization Adeall 0da (o Gllay g (o€
a3y ¢ L) el o) g el s bl e LS My g gatl
Jseanll (5 a0 Cdlalue adle 503 5l pall Dala 5 pldll &y 5 sy

i igma Sl e e

seaall Adae ol i Slen alaail 005y ueanll 308 5 5
Lo 1o 55 Curn AgSill Apual 311 iy e pemall L] (S
la 35S 5 iy A sneaal) e W EY0 ) s Ll sl gl e ddle
O aally 3 jgeae g udadll Jleay Aade plaill o g A a5 4
i) (35 o panidl RS S5 L3 Ul Sl a3e apandl sl
s 35 4y e AT 38 45 31 A Al a1l s 4
Lnlill e ALal) Capen RS 138 jaday y ¢ Luag) S 3) ) (M
2 1 A elia al y llai o ¥ pasiy Sua Agaliaiill
O g ) aliss y = Sl ol s Al Gy pdll | e 52300 Akl
Ll ginl i ol @l e daalill alls e LAY o daslalla Lkl
« ethyl acetate Jia Lyaddda e 00y @B 4 is) SLS e o
e Bmpldl 2 A g S g jgd) SUS A Ge 3aall 4 ethyl butyrate
o 5 ldall S g 3l | el S il [1} Jyan pa sy + valencene
S 3 Al Sl a3 (V) Sy uaia g HIAS ) pally ladll
5 iad Cyn il spmall 355 SBIEREN LS00 Sl A N




s YT L 5 | | S,

Florida , Califormia, Florida, California,
Valencia Navel CP Essence  Essence

CP

Ethyl butyrate 0.006 0.004 0.052

ct - Pinene 0.454 0.513 0.494 0.394
B - Pinene 0.010 0.031 0.022 0.042
Hexanal 0.004 0.028 0.028
Myrcene 1.773 1.890 1.690 1.590
¢-2- Hexenal 0.002 0.007 0.022
d- Limonene 90.600 77.600  88.600 88.500
Y- Terpinene 0.002 0.031 0.015 0.036
para - Cymene 0.002 0.016 0.033 0.351
Octanal 0.590 0.196 0.375 0.003
Hexanol 0.096 0.002 0.055
Nonanal 0.077 (032 0.066 0.044
Citronellal 0.087 0.052 0.036 0.510
Decanal 0.523 0.202 0.285 0.430
Linalool 0.372 0.228 0.379 0.075
Octanol 0.039 0.012 0.042
p-Caryophyellene  0.045 0,027 0.018 0.040
Neral 0.077 0.052 0.044

o - Terpineol 0.064 0.046 0.047

d - Carvone 0.012 0.009 0.047

Geranial 0.122 0.048 0.061 0.067
Dodecanal 0.068 0.026 0.033 0.053
Valencene 0.058 0.079 0.241 0.620
Geraniol 0.006 0.007 0.003 0.005
Nootkatone 0.014 0.012 0.090

01 1528 513 n 5l gl s e (V)
CP = cold press.
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Compound mg/ 100 ml
Methanol 800
Acetaldehyde "~ 120
Ethanol 11.000
Ethyl butyrate 4
Hexanal 0.14
1 - Penten - 3 - ol 0.3
3 - Methybutan 1 - ol + limonene 1.3
n - Amyl alcohol 0.09
trans - 2 Hexenal 0.07
Octanal 0.5
1 - Hexanol 0.08
cis - 3 - Hexen - ol 0.3
trans- Linalool oxide 0.2
cis - Linalool oxide 0.2
Linalool 2.6
1 - Octanol 0.2
Terpinen 4- ol 0.2
trans 2, 8 p Menthadien HH 0.03
Ethyl - 3 - hydroxy - hexanoate 6

o - Terpineol 0.28
trans - Carveol 0.08
Unidentified compounds 1.5
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mandarin i sl « tangerine (du sl ¢ orange JE ) e seanlly
ésadll ¢ bitter orange M JLi ) ¢ grape fruit sy 3 S «
. (Dugo et al., 1990)
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Boiling Point (°C)
at 760 mm
Acelone 0.35
Cyclohexane 2.25
Dichloromethane 1.04
Ethanol - 1.94
Ethyl Acetate 4.51
Ethylene chloride 3.79
Glycerol 17.45
Hexane 2.20
Isopropanol 2.20
Methanol 44 .39
Pentane 0.60
Propylene glycol 6.40
Trchloroethane 0.73
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S Aldaaas did el e Sldeall L lag (B0 G
Gl g oma gh LSy . gl 3l e lgile Jeaail] 4531 LS e
Mya Lgss€ 5 G 180 e s piad ll palla s ldadl gy 31
3l g1 13 3 ga 5 5 (terpene hydrocarbons) Aasda s 4 g Sy j2a
Jladll s 5ans Lgipmelaad ki g2 ja gk yiiny Bdle ) 38 5
32 A (548 13 (water immiscibility) o1 L 334) e 5 malal
RS (satlons 3345 1) (533 i gms Laca S5k o34 (0 palill 48
- Bldal) o g 3l a3a A
SNl (5 Gy 3L g Al e J pal a5
Sila€ 5l A8 3l A Gial) gl J € pasing S
o)y 5 A1)l sa ) 03a Jedi Cum Aapdll b A Sy yasgl)
338 5 il J dall lagd o) by 5 80 J 6lhy) J pas 4
3ol BSLa i g3 pead s il Jlall lin gy 5700 1 J sl




e 51855 m8 Ule Ak (o) ek Giad 2L P (s 2518
5 580 B s i Aids yAaglll put A5ig S 5 saagdl LS
WG Zagall e 35 91 8 pasgll SUS U Gaang y 3 gasll LS A
- A el SLS G e ol 5l cpdigdall Gl Jead das . L
(terpene layer) Aaslll sl &l s S5 gl GLS M dids o Badly
.11_,.6 L..ﬁfﬂ.i.h-.l_, Jeasdll Ol sty _;_,Lullq:.h..-usr.:.m
b ol s Jiyitis Y 0 paS Aasd iRV (5 ay il + AgSill A
Lalizdl s bkl QlS Sl A e 25 bl @y sl A o8
¢ Syl Ly 2aly ¢ Al LAl lll o3 cupmy  (Slgdll il
Jhy 38 5L LS U o e o Cua 3e S Adle cal y
(terpene layer) Ansill' 5 455 g3 S s augl) LS M Ligda 313 52 50
- e Dliia) anay
= : 3 oe JS sl
Gas liquid chromatography (GLC),
thigh pressure liquid chromalography (HPLC)
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Yield of Essential Oil (%)

Allspice 3.0-50
Angelica seed 05-15
Anise 1.5-4.0
Bois de Rose 0.5-1.5
Cinnamon bark 0.5-0.8
Clove Bud 15-21
Coriander 0.2-1.0
Davana 0.1- 0.5
Fennet 40-6.0
Ginger 0.25-3.0
Lavender 0.5-1.0
Nutmeg 6.0-15.0
Peppermint 0.3-0.7
Rose 0.03 - 0.05 -
Thyme 0.5-1.5
Tumeric 1.5-50
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Name Structure Characteristics
Acetic CH,CO,H Sharp pungent , winey , vinegar
grape , Tum , lopnote

Propionic CH,CH,CO,H Sour , Fatty , dairy , emmenthal
Butyric CH4(CH,)»,CO,H  Fatty , dairy , sour , rancid
Valeric (:I-I}{CHE}-_,EG:H Sour , rancid , sweaty , Chocolate
Caproic CH,(CH,),CO,H Farty, rancid, oily, soapy, goaty
Heptanoic CH,(CH,)sCO,H  Fatty, sour

Caprylic CH,4(CH,),C0,H * Fatty, sour , fruity

Capric CH4(CH,)gCO,H  Fatty

Lauric CH;(CH,),(CO;H  Soapy

Mydsic  CHy(CH),COH  Sopy

Palmitic CH4(CH,),,C0O,H  Soapy, waxy

Seearic CH;(CH,),(CO,H  Soapy, waxy
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Laurate Odorless

Sl Yl 3 e danall alesl b (VY) Jyue




VY aaladl Lol

Eidssrnal, wppomia, Erail, wing, rum

Tutti-fruti, sihiresl, wopnoi,
CHEREE (MR

Exhyl beryrace
Sweel jummy, peach | iretITy

5 (S
b §
TS @}L«\ Topoe, g e
A-PE%
o~

Q
ﬂ'..,.'_',...-
iyt caprylase WV‘“' Fasiy-fruify, winey, grape, rum

P — ! A Apple, pincappie , rum




Sl b Adailaldl ol 4l . L ¢, P—

i a AES by g =
e = m———

———— P

e g ,fh—f'\ic"\ L
ﬁ L]
s ST O‘pt.u-!n-u.m-m- -
O

A B j-n-'--"l'n. =
(VF) Jpdm
- Ethers
B J al 468 Gacasl 8 1585 880 sl w1468 e
Acliall 8 alass YPaLSLN o s Miﬁlg1t]dﬂ¢¢_ﬂ.d

Flavos
Ether Srrucisre charncreristio

L1
Anianls Q—-m Eharp, anise

Nerobin 11 ‘. OCH,CHy  Orange blowom

Telall i plizal alsdl Sl 485 (VL) iy




G T 4 |

L YR 1 —

Aldehydes

(Sl dsae) Joliall g s 2y 58 4655 LS s Ly calan V) s

Sl e dhiladll collalia Y1 can; 3183) JUU Jgpns e o3k Siga

(74) ] Liillc (7) ssnalliga Y Jin LS 5o

el a agaadl e (VA €0V 1T 0 18) Jglas (5 piad
 Aolinall b Laga 1590 woondi 30} ZiBaY (gadliadl) il lana

Cr a0y J oyl die

.hﬂ'i;‘_};

Flavor characteristic  Carbons | Name Formula
Sharp C2 Ethanal CH,CHO
(acetaldehyde)
C4  Butyraldehyde  CH,(CH,),CO,H
C5 Valeraldehyde  CH,(CH,),COH
Green Eﬁ Hexanal CH,4(CH,),CO,H
Heptanal CHy(CH,);CO,H
Farty (citrus) C8 Octanal CH,(CH,),CO,H
€9 Nonanal CH,(CH,),COH.
waxy Cl0  Decanal CH4(CH,);C0,H
C11  Undecanal CH,(CH, )yCO,H
Cl2z  Dodecanal CH,(CH,)y4
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Water 20-40 2.0-4.0
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6 - Amino acids 42.0- 520 26.0-52.0
Carbohydrates 0.1-0.2 0.5-07
Organic acids 6.0-7.0 8.0-9.0
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Aroma volatiles < (.01 < 0.01
pH 4.5-5.0 50-55
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Maternial AYE (%)
Total nitrogen{N) ©  8-105
Salt (NaCl) 2.1-36
o - Amino acids 28
Organic acids 20-40
Nucleic acid components 1.1
Fat 0.1-03
Carbohydrate 12.0 - 21
NH, CI 0.6-10
Water 20-40
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Bound glutamate Free glut
Food (2/100g) RS

Parmesan cheese 9.847

Camembert cheese 4.787

Cow milk 0.560

Human milk 0.170

Eggs 1.600

Chicken meal 3.700

Becf 2.500 33

pork 3.200 23
Green peas 1.100 75
Sweel comn 0.500 100
Tomatoes 0.260 246
Spinach 0.300 47
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Food group /Food Free glutamate (%)
Meat ptoducts
Beef 0.013 - 0.088
Bologna 0.004
Chicken 0.051 - 0.056
Duck 0.064
Eggs 0.029
Frankfuners (boiled) 0.001
Lamb 0.003
Moutton 0.008
Pork 0.012 - 0.029
Milk products
Cow milk 0.0008 - 0.003
Human milk 0.005 - 0.024
0.495 - 2.755
Fish products
Abalone 0.138
Albacore 0.007
0.009 - 0.022
0.121 - 0.316
0.011
ula 0.029
(L032 - 0.072
Croaker 0.016
Halibut 0.065
Lobster 0.028
Mackerel 0.024 - 0.075
0,046
0.037
0.065
Sea bream 0.191
Sea Urchin 0.012 - 0,024
i 0,004 - 0.056
0.005 - 0.025
Protein products
i 18.8
20.9
28.5
26.6
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Food group /Food Free glutamate (%)
Fruits
Apple 0.005 .
Grapes 0.044 - 0.330 5
Grapefruit 0.146 - 0.236 e
Kumguat 0.019 .
Lemon 0.009 -
Nectarine 1.219
Oranges 0,015 - 0.026
Peach 0.041
Pear 0.020
Persimmon Trace -
Plum 0.100 =
Prunes 0.017 -0.022 i
strawberry 0,055 T
Vegetables ':"
Asparagus 0.051 - 0.076 _'
Beans 0.005 - 0.076
Beets 0.038
Broccoli 0213
Carrot 0.001 i b
Com 0.004 - 0.165
Cucumber 0.001
Eggplant 0.001
Garlic 0.002 IE
Ginger 0.001 « A
Mushrooms 0,025 - 0.635 Wr -
Okra e !
Onion 0.001 . =
Peas 0.152 - 0.254
Potato 0.051 - 0.254
Pumpkin 0.004
Radish 0.002
Spinach 0.002 - 0.031
Tomatoes 0.005 - 0.724
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Food group /Food Free glutamate (%)
Miscellancous Products

Sea tangle 2.26 - 5.36
Tea 2.264 - 0.724
Plant Products

Barley 48.7
Coconut 26.6
Cottonseed 29.9

Flax 26.2

Lupine 34.5

Maize 34.1

Peanut 26.4
Soybean 26.0

Wheat 58.0

el o) s 2iY 3 A elea b i (1Y) St ol

43850 wila) ()

il o33 geall el gl (polad Ailialy ASIRAN 310 Latia o sy
L 2 gy 5 el 3 83y 5 4 e g AaiaL) 23S
QP FORL  SOUIE PRCH JE 2 BN TGO I I RV
Sy puadlly ol gally ppalll Silaia alia 3 SlIAS, T,
 saapdl ol slpald (o) o

p303 guall alali s oalal Bilia) Lo e (5 giay (YY) Jsia
| Aoy B (oSl sale Glia) dus o Baa by dilall 3,325
: ol (R 2 520) ia) B3 ang 3 4] i o
3V ada Giidile sale y = Galall o5 0 bl e 7Y Mg
LY (510 =0 0 ) G UL




- agSill ilae 2a — Ailall 3l 1) Yol

Food MSG added (%)
Instant noodle flavoring mix 10-17 '
Dehydrated soups 5-8

Sauces 1-1.2

Mayonnaise 0.4 - 0.06 :
Processed cheese 0.5-06 E
Soy Sauce 03-06 :
Dressings 03-04 .
Sausage 0.0-05 .

Canned fish 0.1-03

Canned ham 00-02

Snacks 0.1-0.5

Ketchup 0.15-03

Vegetable juices 0.0-0.15

Canned soups ' 0.12-0.18

Canned crab 0.07 -0.10

Canned asparagus 0.08 - 0.16
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Population group MSG Consumed (g/day)
Whole population 0.58
Extreme consumers 2.34
Schoolchildren (10-11 years ) 1.31
Schoolchildren (14-15 years ) 1.31
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Food IMP (mg/100g) GMP (mg/100g)
Beef 163 22
Pork 186 3.7
Chicken 115 22
Whale 326 53
Horse mackerel KYL 0
Sweet fish 287 0
Sea bass 188 0
Pilchard 287 0
Black sea bream 421 0
pike 227 0
mackerel 286 0
Keta salmon 235 0
Tuna 286 0
Globefish 287 0
Eel 165 0
Dried bonito 630-1310 0

2l R 18Y 3 IMP , GMP 4.8 (Y4) dyier

http://zera3h.blogspot.com



b e, 30 GMP o M Ly At gl 42291 3 Ll s o IMP
7 dea) Aslall eyl

Food IMP (mg/100g) GMP (mg/100g)
Asparagus 0 Trace
Head lettuce Trace Trace
_‘_Immdish Trace 0
Omnion 0 0
- Mushroom , shitake 0 103
- Mushroom , dried 0 216
French mushroom 0 Trace
~ Mushroom, enokidake 0 32
Mushroom, matsutake 0 95
Mushroom. syoro 0 0
Mushroom, hatsutake 0 15
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(4) Emulsifiers, Stabilizers and Others
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E 466 Carboxymethylcellulose sodium salt : 2.l o {
(Carmellose sodium; CMC).
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E 470 Sodium , potassium and calcium salts of fatty : sol—2l!
acids (Soaps).

. Giaall (alaa W e [SLa il s juean U

Sl gans Auila 3 gy A38a 3 ga g Dlaied £kl A duBagdl
c cg Al ol & gadall ddlad) A31aa0) 0 410

» o lall y LS Silatia — ¢ plaslawi
(3 el ) Sl i1 -

oW i g il 30 Gl gl s i ST

E 471 Mono-and di-glycerides of fatty acids (Glyceryl : ssl—1I
monostearate, distearate)
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E 472 (a) Acetic acid esters of mono-and di-glycerides of fatty : ssl—1)
acids (Acetylated mono-and di-glycerides; acetoglycerides)
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E 472 (b) Lactic acid esters of mono-and di-glycerides of fatty : sol—1I
acids (Lactylated mono-and di-glycerides; Lactoglycerides).

o Jeadadl S i) g HSEMI e (pa panlc jawa

o Agia 3l ga g Slaie) Ol de gl

L Eallaly S Mt D ol S Lllie — & alaciuza¥f
. mousse (5 sls Jagdlaa -

OV e ) e 8 o lae e et ST

E 472 (¢) Citric acid esters of mono-and di-glycerides : aal——l
of fatty acids (Citroglycerides).
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E 472 (d) Tartaric acid esters of mono-and : &l 1l
di-glycerides of fatty acids.
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E 472 (e) Mono-and diacetyltartaric acid esters of : aal——1!
mono - and di-glycerides of fatty acids.
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476 Polyglycerol esters of polycondensed fatty acids : al—_1
of castor oil (Polyglycerol polyricinoleate).
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E 477 Propane-1,2-diol esters of fatty acids : sal i
(Propylene glycol esters of fatty acids).
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478 Lactylated fatty acid esters of glycerol and : 8.l =
propane-1,2-diol .
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E 482 Calcium stearoyl -2- lactylate : dab—1/
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491 Sorbitan monostearate : sale__1/
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501 Potassium carbonate and Potassium hydrogen : ssl 1|
carbonate
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356 Aluminium calcium silicate (Calcium aluminium : 351
silicate).
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Antl-caking Agents (E170-900)
Calcium carbonare

535 Sodium heacyanoferrae
536 Potassium hexacyanoferrae

551 Silicon dicxide

553a) Magnesium silicate (synthetic)
553(b) Thic
554 Aluminium sodium silicate
556  Aluminium calcium silicawe
558 Bentonite
559 Kaolin
570  Stearic acid
572 Magnesium stearaie
900 Dimethyipolysilosane
- Alumindum silicare
Calcium ferrocyanide
E3dlic) Caicium phosphate, tribasic
Magnesium hydrogen carbonare
Magnesium phosphate, tribasic
Salts of myristic, palmitic and stearic acid with
bases accepeed for food use (Al, Ca, Na, Mg, K,
NH,)

ﬁ-ﬁmw
Dimethylpolysiloane
Oxystearin

Antioxidants (E220-E330)
E220 Sulphur dicxide
E300 L-Ascorbic acid
E301 Sodium L-ascorbare
E302 Calcium L-ascorbate
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E304 Ascorbyl palmitic
E306 Emﬂmuﬂmnﬂthw

E307  Synthetic qan-umpmﬂ
E308 Synthetic gamma-wocopherol
E309 Synthetic delta-ocopherol
E310 Propyl gallawe
E3IL Octyl gallate
E3l2 Daodecy| gallate
E520 Butylated hydroxyanisole
E321 Butylated hydroxywluene
E322 Lecithins
E330 Citric acid
Anoxomer
Ascorbyl stcarate
Dilaury thiodipropionate
Diphenylamine
Distearyl thiodipropionane
Ethoxyquin

Ethyl protocatechuate

Guaiac resin

Hydroxymethyl 1-2,6-ditertiary-burylphenol (4)
Iscamylgallae




E124
E127

El131
El132

133
E140

E141

E142
E150
El51
E153
154
155
E160(z)
E160(b)
E160(c)
E160(d)
E160(e)
E160(f)
E16i1(a)
E16l(b)
E16l(c)
E161(d)
E16l(¢)
E16K(1)

E162
E163
E1T

EIT2
EI73

Aluminium
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E413 Tragacanth

E4l4 Gum arabic (acacta)
416 Karaya gum
430  Polyoxyethylene (8) stearue
431 Polyoxyethylene (40) steamae

460 {"““““F""' cellulose
Alpha cellulose

E436  Hydroxypropylcellulose

E464 Hydroxypropylmethylccliulose

E465 Ethyimethylocliulose




E470
E471
E472(2)

E472(b)
E472(c)
E472(e)

E473
E474

E475

E4T7
478

E481
E482
E483

491

493
494
495

L g S o
ﬁﬂmﬂmﬂmﬂ
ﬁx:ldﬁmnfmwﬁﬂrmﬁuﬂ
Cﬁﬂmdmﬂﬁﬁmﬂ:u{

and di-glycerides of fry acids
Sucrose esters of farty acids
Sucroglycerides
Palyglycerol esters of polycondensed fatty acids of
castor oil

Propane-1,2-diol esters of Rty acids
Lactylated fatry acid esters of glycerol and
Sodium stezroyi-2-hcryiae

Calcium siearoyl-2-lactylae

Stearyl mrimte

Sorbitan monostearate

Sorbian tristearate

Acerylated distarch glycerol
Acerylaed distarch phosphate
Chalic acid
Dioctyl il

sodium

sulphosuccinan

Extract of quillata
Gelatine
Hydroxypropy! distarch
H glycerol
nmmwwlmmhmﬂmﬂ
Oxidized starch
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Polygiveerol esters of dimerized farry acids of soya
bean ol

Sorboyl paimitie

Sucaryl citrae

Camlase, microbial, from Aspergillus niger
Camlase, microbial, from Microcoocus lisodeikticus
Ficin

Lipase, animal

Malt carbohydraes

Muoxed carbotydrases and prosease, microbtal. from Becilius subdls
Pepsin, avian

Pepsin (hog stomach)

Rennet

Rennet, bovine

Rennet, microbial, from Bacillus cencus

Rennet, microbial, from Endothis parasitics
Rennet, microbial, from Mucor
Strepeomyces fradiae — -protease
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Srepoimces olfvaceuous — glucose SOMErase
Steprormees alfvechromogenes — glucose somerase
Strepromyees rubjginosus — glucose isomerase
Strepromyces violacconiger — glucose isomerase
Trypsin

Firming Agents (E227-578)

E227 Calcium hvdrogen sulphire

E333 Calcium citrare

E34l(a) monoCalcium phosphate, monobasic

516 Calcium sulphate

526 Caicium hydroxide

578 Calcium gluconme
Aluminium ammonium sulphate
Aluminium potssium sulphate
Aluminium sodium sulphate
Aluminium sulphate (anhydrous)
Magnesium chloride
Magnesium gluconae

Flavour Enhancers (620-637)
G20 L-Glummic acid
621  monoSodium glutamate
622 monoPotassium gluamate
623 Calcium glummaie
627 Sodium guanviae

631 Sodium 5'-inosinate
635 Sodium 5'-ribonucleotide
GAG Maleesd
037 Ethyl malol
Ammonium gluamane
Calcium 5"-guanylae

Calcium 5'-inosinawe
Calcium 5'-ribonucleotide
Guanylic acid

Inosinic acid

Magnesium glutamate
Thaumatin
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Flour Treatment Agents (E483-920)

E483  Seearyl anme

024 H:mh.u:!:bfmuu

025 Chlorine

926 Chiorine dioxide
Accione peroxides
Ammonium persulphate
Calcium iodaie
Calcium peroxide
Potassium jodawe
Potassium persulphate

Foam Stabilizers (E405-900)
E405 Propylene glycol alginate
E465 Ethylmethycellulose
S00 Dimethyipolysiloxanc
Oneysiearin
Quillaia extracts

mwm&ﬂﬂ}
Algnic acid

m Sodium alginaw

E402 Potassium alginaie

E404  Calclum alginae

E406  Agar

E407 Carrageenan
E410 Locust bean gum
E440(a) Pectin

E440(b) Amidated pectin

E450{(a) rermSodium diphosphate

E406 Carboxymethyicellulose, sodium salt

508 Pomssium chloride
Furcelleran (from F. Gstigiae)
Gelatin, edible

Glazing Agents (901-4) '
901 Beeswax, white or yellow
903 Carnauba wax
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Shiellac

Humectants (3150-E422)

350
E420i)
E-1.20it)
E42l
E422

Sodium hydrogen malate
Sorbitol

Sorbitol syrup
Mannitol

Glycerol
Polydextroses A and N
Sodium lacate (solution)
Triacetin

Xvlitol

Modified Starches (no numbers)

Acid-treated stmarch

Alkaline-treated sarch

Bleached sarch

Oxidized starches

Momnostarch phosphate

Drastarch glveerol

Disarch phosphate A esterified with sodium
trimetaphosphate

Distarch phosphate B esterified with
phosphorusoxychloride
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E211 Sodium benzoae
E212 Poassium bermoare

E214 Ethyl 4-hydroxybenzoaw (Etiyl

E233

234 Nisin

E239  Hemmine (Hommethylenetetramine)
E249 Pomssium mitrite
E250 Sodium nitriee

E251 Sodium nitmee
E252 Potassium nitae
E280 Propionic acid
E281 Sodium propionae
E282 Calcium propionate
E283 Potassium propionase
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503
503
541
575

E331
E331
E332
E332
E333
E334
E335
E337
E33%a)

E340(b)

E450(a)

E450(b)
E450(b)
E450(c)
E450(c)
516

576

'_.:_..-U'I it g b
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Isopropyl citrate mixture-

Onrystearin

Sodium triosulphaw
cltrate

Tararic acid (DL)

Stabilizers (E33Uc)-495)

E33Nc) triSodium citrawe
"E332 rriPotassium citrate
E335 Sodium L + parmate
E337 Pomssium sodium L+ Hartraie
E400  Alginic acid

E401 sodium alginate

E402 Potassium alginate

E403 Ammonium alginate
E404 Calcium alginate

E405 Propane-1,2-diol alginate

E406  Agar
E407 Carrageenan
E410 Locust bean gum
Ed412 Guar gum
E413 Tragacanth
E414 Gum arabic
E415 ¥anthan gum
416 Karaya gum
430 (8) stcarate

Polyoxyethylene
431 Polyoxyethylene (40) stearate

432 Wﬂu}mw
433 Waﬂ]mm

435  Polyoxyethylene (20) sorbitn monostearie



E463
E464
E465
E466
E470
E4T1

E472(a)
E472(b)
E472(c)
E472(e)

E473
E474
E475

476

E477
478

E481
E482
E483
491
492
493

Hydraxypropylcellulose

Hydroxypropyimethyiceilulose

Ethylmethylcellulose

Carboxymethylcellulose, sodium salt

Sodium, poassium and calcium salts of Bty acids

Mono- and di-glycerides of fatry acids

Acetic acid esters of mono- and di-glycerides of
Gty acids

Lactic acid esters of mono- and di-glycerides of
farty acids

Citric acid esters of mono- and di-glycerides of
Gty acids

Mono- and di-acetylararic acid esters of mono-
and di-glycerides of Eitry acids

Sucrose esters of Gty acids

Sucroglyocerides

Polyglycerol esters of Gty acids

Polyglycerol esicrs of polycondensed fatty acids of
casior ol

Propane-1,2-diol esters of Ry acids

Lactylawed Gty acid esters of glycerol and
propane-1,2-diol

Sodium stearoyl-2-lactylate

CGalcium stearoyl-2-lactyiae

Stearoyl artrawe

Sorbimn monostearate

Sorbimn tristcarae

Sorbimn monolaurate

Sorbimn mono-oleate

Sorbian monopalmitte

Acerylated distarch adipate

Acid-treated sarch

Alkaline-treated starch

Bleached starch

Calcium acetate

Dextrins, roasted starch, white and yellow
Dioctyl sodium sulphosuccinaw
Distarch phosphaie

palill gl
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of
oesakoan rom F. fotighss
Gelatin, edible :
Gum ghatti
Modified sarches
Monosarch phosphate ke
distarched phosphate

Aand N

:Wmmmﬂdm
bean oil

Polyvinylpyrrolidone
Sodium caseinate

Smnhmmulﬂudwbﬂ\ﬂ:ﬂcmhMm
vinyl acetate

Smrch, sodium ocwenylsuccinae

Fara gum

Sweeteners (E420-E421)
E420 Snthm'l

E421

Manniol
Acesulfame potassium

Calcium saccharin
acid

cww

Hydrogenated glucose Syrup
Isomaltitol

Lactitol

Saccharin
wmﬂﬂmm
Sodium cyclamate

Sodium saccharin

Thaumatin

Xylitol

Thickeners (E400-E460)
E400  Alginic acid

E401

Sodium alginate



A

E+02
E403
E404
E405
E406
E407
E410
E412
E413
E414
E415
E416
E440(a)
E440(b)
E461
E463

E465
E466

Dextrins, roasted sarch, white and yellow
Distarch phosphate, A, esierified with sodium

i) il
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