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Fanliue 89.0 U@ 100 nFu

J o/ = ‘J 1 o/
ANANIUANGEY  51.0 Alauaass sia 100 nfu

A L] o ~ a Gl
kN ZL’ﬂﬂﬂ']ﬁ‘LNEILLW?‘II’ﬂQﬂ‘ﬂQQV]EI’]ﬁ'mﬂﬁ'lﬂ"]w NINANYNANARFLTNT NTENTAANEN

Anansmalulatinaznnandaanu
2.6 d15UsEnaULNARY

v
Rardugeiiiwaugalss (polysaccharide) Wluasdilsznavetuaneaiin un

uth (starch) wsglag (cellulose) Lalitaglas (hemiceliulose) naRnduauaut



. o 5.,
(pectic substances) uaztwaugaalsfay < uanainiidaflinatalusiiu (glycoprotein)
J o
nilaseairedsznaudian unulua (mannose) lalaa (xylose) ylna (fucose) uaz

e .4
N-acetylglucosamine AauaAelUANGI9N 2.2

o . x
p91eh 2.2 Inauaaa lasaesuiaaafrduga

General category Structural classification

Cellulose B-D—Glucan(4-linked)

Pectic substances Galacturonans and rhamnogalacturonans
Arabinans

Galactans and arabinogalactans |
Hemicelluloses Xylans [including arabinowylans and
(4-0-methyl) glucuronoxylans]
Galactomannans and glucomannans
[3-D-Glucans(3 —and4-linked)
B-D-Glucans-callose (3-linked)
Xyloglucans (4-linked B - D-glucans with
Attached side chains)
Other polysaccharides Arabinogalactans Il

Glucuronomannans

fian - Whitaker, 1984

INARNAUEWAUT (pectic substances)
nARnduaLAuTLean ivanaszin fad
1. puanylsuny (galacturonans) Seflulwdiwasresnsaniuanylsfin
2.usnlunauanylouss (rhamnogalacturonans) lulndwafuax
sendausnlug (rhamnose) waznaanuanyistin (galacturonic
acid)
3. azsduuu (arabinans) [uinawefansazsiilua (arabinose)

4. PUAAUNY (galactans) iuinawasrasniuaning (galactose)
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5.az710lunNuaALNY (arabinogalactans)iflulndinasnanans
azsiiluauazmuaning

6.\NARYW (pectin) Lﬂum?ﬂ?zn@u‘fw'ﬁLu@fﬁﬁ‘imaqamu'\mlum
Tasea¥adsznaudion neanauamylslia - (galacturonic acid) way
wiaieamad (methylester) TasnsanauapylsipasgniaamesInad
wyarfuanda TeaazfiaduwasamefiuwiisuaanazadlulFuin
s fu neantuaeylsin@ilsildgnieamedinadonmudia axdan
serunsanuaaylsiafignieamedinAfaavyafiadoniuss 01,4

naladan

COOCH,

~ o a nl )
nawh 2.2 dnenistassaiannanisaanaiuignieames inadiae
wyimsaueanasad lilunsdau

ﬁm : Doesburg,1960

eI/ g A U = ] ¥
TnevinlytaitiafrasssnaudhanguansmaRustallil
g Y < A ¥ .
1. TusTmwaBiu (protopectin) iluansAssaaunaiunliazaeun in
1 o/ 1 1 (o3 A =y
wusanagiugaglaa doulugiazaglunalitu azulasuliifunwaiiulaeaulas
a d 1 = nl I 90{ o !
Tslmnpdiuua Tedesaanalisimnafiuainasiidazanstin nareflunafiudaflu
d y
gsnazanen g
aan . . a A 90' [
2. nsAWWAREN (pectinic acid) iwwaRunazarainld maluluana
%W = = ald ' [ ¥ A a [ 9% ' =
Usznaudianunsainaniuanyistinninguafuandangniasines iasenguismsalyl
vedau inaduwviaeamas
~ ] o ey o . ‘d
3.MARU (Pectin) viraanaGandinsamaRin (Pectinic acid) diasain

a o an o ¥y p .zl o a =
L'Wﬂﬂuﬂﬂ'ﬂﬂ?ﬂLWﬂﬂuﬂ‘V‘ﬂxﬂ'\ﬂuq'lﬂ tﬂﬂﬂﬂ']?LﬂﬂﬂuLLﬂ@\iqunuLN‘V]ﬂL'ﬂﬂLWﬂﬁﬂﬂN
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nguAFUanda (carboxyl group) Useannd 75% gniaawnasing famniuas (MeOH)
e lidunan (neutralize) lutuianaazaziiBinauesmeding " fiu Tuiuumgsd
An WazAEnnsafmmARLEnsfnEafTAe uaznsanelianiasiivnze wu
unludasinaliindeazgnean fnanneulslusiamaRiuanfaullstnneduly

= o= A =y [ 24
WhanaRu udndsinnaldiuairazananse tdsTamwaRuazilaeanamul Fiduiu

Cellulose fiber
, Nautral sugar N

side-chaing ,
involuble
{hairy region)
| Homogalactenronan
(smovth regign) )

r -
A g 2.3 TrseataastisTnwamuluieg

ﬁm :Nadamura ,1995

annnmaziflulassaireratislamaiuluiis Fedauivinnnsiianazszudng
aelactaia Aa Tﬁﬂl,wluwmﬁﬂm@ﬁha Taun azeitug usulug vseFundn hairy region
Tﬂ‘j‘IEIL‘Wﬂ?\‘lﬁ:ﬁ’ﬂﬂlﬂgﬂﬁ1ﬂ@:ﬂ’]ﬂl§ﬂ Folunnsaiamaiuasiasinnaslalaslar
dqvaa9 hairy region 198Nl nse pannFau vizaauladllsinwamug lﬁﬂgiugﬂﬁ

¥y
azann e

J o
299 2.4 TAgeadauadnabiy

N : Nadamura ,1995
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= 9 a PR a - ¥
AMNNTNITLLA ﬂ\iﬂﬁtﬂﬁ‘ﬁﬁi"m‘ﬂ'ﬂﬂ WARU V]NﬂqﬂtWﬂLﬁJﬂﬁ‘?lﬂ\‘iu'] mmwu‘lﬁua WAL

] b4
neanuanyistaduaeudn dedasaniudunse uasiianalduanadluitanasing o

(neutral sugar side chain) .FalunaldiazainasliFunainARuuaAnaeii faand

15lumn3199 2.3

13190 2.3 WERnnawaRuluns Latinsne

nalyd iwlafidusinARu(u.L./U4.Y.)
uetila 0.5-1.6
nnuatlitla 1.5-2.5
ndas 0.7-1.2
Watln 1.0
LATAN 0.2-0.5
R 0.77-0.99
UZU 2.5-4.0
aua 0.42
tY 3.5-5.5
UZALNA 0.66-1.0
181294 0.5
e 0.1-0.5
flhlesa 0.04-0.13
amselLEd 0.6-0.7
NZUN 1.71
NziTama 0.2-0.6

=
YN - Taizye, 2541
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2.7 n1sanlssinnaasnARy

as a a A ° 1%
antRnnfinaareunaruigniunlflsslaniluanaiunssna s dmii

d’{’ o o o = ! lﬁé’é’ o o s o'/ =
wuj'mmmy“l.uma‘muunLWﬂmuLﬂuamnqu TUTIUAUTLALNNTIRANETNLATY TR

4

¥

A1 DE Faflfienusesialyi
” an o o o
271 FLAUANTIDANDINLATY (DE) NUNLD ANUIUTDY gallacturonic acid %

griagmedtWdsia 100 wiae 989 galacturonic acid uuae lNANATRUANATIY

$ruumyeamesuumeTuana

% DE = x100

U galacturonicacid 100 nuIY

.

2.7.2 szpuniselamdi (Degree of amidation,DA) MNIEIDN AIUIUTBINTA
= A o -8 s ' ]
nusaylsiAngnaeamnes Wi (de-esterified) saauaxlitesia 100 wios wadnsa

nuany isliauuge Iana 18nARY

Suunye luduuasluaga L,

% DA= 100

119U galacturonic acid 100 N

NMsuLWARUMATEALN e AmERTATY arnsausaenidly 2 nguAR

1 LWﬂﬁu‘nﬁmﬁﬁmgLumﬁﬂn%u'\ﬂ (High methoxyl-pectin)ifn  DE>50%
Fnvnurlanaianunlresweiuniisesunseameiiad 75% (DE=75%)

2. LWﬂﬁumﬁmﬁﬁuyzLuwﬁﬂn%ﬁﬂﬂ (Low methoxyl-pectin)i@d1 DE<50%
FnwnuslanairanandseanaiuiiflsefunnniaameiRiadu 25% (DE=25%)

a‘?w’s”mmﬁumﬁmﬁﬁugLwﬁﬂn%ﬁ@ﬂ ﬁlﬁﬁm:ﬁuqmmummﬂ’qmuqmuﬂa

£l 2 Anraue nanafRa

%
A o

Non-amidated-Low methoxyl pectin iwARUTAAUNAY DE< 45% uaz DA = 0
= — A 1
Amidated- Low methoxyl pectin : inARWTAANTAN DE < 45% wae DA < 25%
d N o [ 3 1 a A
d9 amidated pectin ingadmiLldluamnssaciidn DA Tifiu 25% mumngunne
L% el ¥ dl = 1 a @ = mA ] [ ] .=‘
awnsiaild Fanaiuusiazrinfasiauantmnuansieii aznanalflumsnd

24
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nl v = a a 3
AINN 2.5 Tm\‘im‘wmmﬂumml,wﬂmumumma ]

o Ad []

(n) WARIUNNAT DE=75%
NN,

(@) WARWANAY DE=25%
= = = '

(A) WARWIUA LM-pectin A1 DE = 40%

=]

q

AN DE=33% Az DA=17%

=y 3

(Q)WARUTIALM-pectin

ﬁm:Doseburgj%O



A = e a a ]
A1319N 2.4 maﬁaumau@mmuummmﬂmwnummq q
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AUANLTR HM LM LMA
GJ = o ] = o = n‘
panifinanusaden | taagninldunn 1l | TneuUnfusa@eu azin | azifianisilaaugy
o @ X a o o
annsovindwiladen | WAansaeugdld | anusaieu (Hefld
. w1
il yniitaz 101 3.5 wiazllnlaem
slfinfieasnndn 3.5
grunfilunisdnda | 35-00 asuzaldea | 40-100 admialdua | 30-70 avAgadas
UBUAR
A 1a CJ = A =3 A
nsldsugiasaiaa | Witaninwdswwlas [ iianisszsaifie {1fian1sazanad
‘d i = = o '
Waldfuanuieu auunfgeta 150 [ gruugnidindn 75
aeATaLTA avAnaadea
T o7 = , % .
(adnsiaradiaad Hhuaauds \lu preserve-like uay | ifluaaadne HM usl
Wiat 1-3.5 arusonild asll | azadnasnsannda
o & A =l
anwaizudadeflies
ANn 3.4
g s A ;) s . .
HUAANTANRIUSAN Tiifuaa Sanwoue | 1l preserve-like Waz i preserve-like LAz
et 3.5vFagendn | wilen arursanli azll | arunson il ezl
o 4 A o 3 P
Anwnszuivfiafies | Anezudaiiadias
AN 3.4 Andn 3.4
o
N¥1 :Hoefler, 1998
=Y Ad t
UNELUR HM = LWﬂmuﬂNﬂHLuﬂﬁ’ﬂﬂaﬂ‘Zj\‘]

=y A ) o‘
LM = inARuREMnsanTami

= A ) ol !
LMA = inpRuninyinaandamssinniivgelus

2.8 HUAUDINARY

14
iwARUAnIANTRATa1EU

A o [y - a4
LAZLHAUNIANRAZNAUATLLLAANASARANTALNAR

o [ 1 nl oy a
sadlave  uwdoildazanaludazliaeunlasnnantiBnianiann  iwaRuaINI90

- d ¥ J
NadluealdlusaningdffFuiutinmanaznsaiuunsay

o oot o
Funnunaiui iy
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1aLazAMNINIBRNARUKIE  lunienisdazudanaRumuauantiiaandugiia

-
F1°] fald

2.8.1 ANMNANITALUNNSIAALAR (Gelling Power)  WLNINARURAINAIN
14
annnralunisfsaaaluingasing InenvualugddadouFuniiniasieiFunn
= = A:Jo = A [ %4 } 7N =
wedy  uwszulaLiaunarensadiinunanwaiunainlsfuweiiunnsgiu  Tas
Aunaanmnizaaniin auldiassuazannundsaedian (Gel Strength) Gedinlneld
d  sme a - ¥ o 4% o v e
wrasnulnilnas (Penetrometer) fNanwizaasafTRaaUNAn L INAIALNAUNAN
A o Py J
fign Aaunsadiniinsnrasnaiuld maRulsausiings 100 fis 500 waniflineaga

=4 A = vl 13 a = .i’ 19/
An  wanfausaifialalinlaeldfiwasiuten  Aasusansoluntsfaastuegiy

v 14

wminTusnausssziviasaned  IasaniziwinTuenaipaudAgunnsanai
a ¥ a a 2'1 (% o ! dl a 3 L% [ d’

awnsalunaianee  Suweiuldoninbuanam  dulesuniifisaudnbisedias

° ¥ A 1 = tzl a Qe = %’ L% A
milAiaandau waRunfiaRalifae wiminluananga

282 szAU@ANDS  (Degree of esterification) UnAnguAfuandaues
wpRuuNgauaziadueamesiuwmiauesnaged n1siANIANARAINASTDINATY
ardnlugiliBunfenazraanguanfuandafignieamesing ieufuFuin

y . y
nuaAylsliniaunn  dnguarfuandsioinngnisames g azlinduwaBiuiul
sefLIaEes 100% GeasitBunnsuvsanda (Methoxyl Content) 16.32% gasmin
TanaraunARY wipRutlaiazlinglusssand ‘Luﬁﬁ‘swmﬁ%wmwm?mﬁﬁn@
amsanda 9.5-11.0% ity Lwi@'mLm?ﬂuLWﬂﬁuﬁﬁugLumﬁ@n%ﬁmq nsiaen1sing
Wnsa s vEaeulslieamarssagieameiueus  szatesmefluluanazes
waRulnasiednsFuarauugilunndnsicrenas amnsautwARURNTZAL

oy o/ A
wawasiaiilu 2 48n fnni 2.6
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mathoryl
content

~ 100 b
18 /0 '
el P g
'3
L  sof RS
[ .
o ¥
. -
£ |8
10~ g or : £
£ ; £
g o= M !
8 ¥ F
: 'y ;
- e g $
o} &°F a i 2
N g
- L 2
T ——
’rQ
- 20 L '////L_ //:n‘ E §
{ = |
A = . =
ol ol W S Y S ’

oligo -uronides
Increasing dugree of polymerization

@ pectinic acids high methoxyl pectins. [Z7) 1ow melnaxyl pecting

A 1 = o’
DINN_2.6 NITULLNIWARUATNTEALLDA was

‘7’131’1 :Doesburg ,1960

o A 1 = A [V ] 3
1inARunivymmsendage WiwaRuntsyiuiaawesgandt 50% 14

o

1 aziRanaldifissiuiasines 60-75% efSinnninana 55% silagendn (56-85%)

A 1 1o =
wasiifias 3.5 sidasandn (1-3.5) ldnflusasWunadandas lunnsinies
=Y A 1 = °l =3 A o )
2. waRunTuymnsandasy Wunafuniiszdueameivieanit 50%
a vy J ala < &g o A @ 14 ',' aun v Ad
azfnabinilefideeutesunadasnitadanudu widbifimaaeils uazifies

] ald a s
1- 7 vitagandt WnnunwaRunsentslunsiinnaanamnssivieames

(v & [~1 o a 1 ’.’,
2.8.3 BATITIIUNISLINAL (Rate of set) ummmuﬁquuaumﬂ YNUNA
o o A [ 4 ~ o o _= -3
PDINARAUTLEN waziead el waazifianisdnsidodneiy dsnfwaRy
A ] a o‘ o A ] ar
Aimyjmsandageienazidnsaléite dounaniifingiumsandathunansazidnsials
k74 v U o 1 [ a Adg o ] [ v a (]
41 FrBuunguiunsandawintu maduiduwinluanasinndrazdndalfidands
anautawARuaNgns S lunisdnda 1Esail
o da o _ o da o
n. waRuiinsag (Rapid-Set Pectin) iunasundsciuieamaiy

X 2 g o - "
Twana 70% aull waazudndanguugi 77-88 esmaadas Aieaw

(\ L A N
RN
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wrnzanlunsinRaagsyndng 3.0-3.4 mmuﬁwmma’%uﬁu&wﬁ'niumqa
anARUNINNdegmeslulueng ﬁ’mﬁniuLaqaﬁngaqzﬁalﬁL@aﬁLLﬁq

9. mARuREnFaa (Slow-Set Pectin) Phanaiunfiseauiaamas
50-70% \aaazudniafignglszwing 54-65 aedndadns Aetmmnzan
lunainmiaaasendng 2.8-3.2 m3el 2.5 uanspr RS EInas AL

[ ¥ o’ @& 1 o = dg
wawmasiazanmiFa lunsdnsasanaivannninualda

A s L3 1 o/ |- o/ -3 (=3 o/ =
AN3N% 2.5 ANANNUTTENINsEALaamaTuazdnsF lun1sdnsiaseawaiiv

anmnuetitla
sEAUMTlasnasNiady FRATRIANARY
80-82 % Winsai§anniige
74-76 % or 45-55 % (ldunatdss) indasa
68-72 % WnFaiFaunans
60-65 % insada

ﬁm : Doseburg,1960.

2.9 NANNISINALRAURINARY (N8U1,2534)

nalnmaiararesnasiu w2 Anwoe fe
- A —a — A i

2.9.1 RANRUNARY (Pectin Gel) iluaafifinaninaiuniinguiunsanda
o o ¥ - | H a e 1 a o
49 wARuiAmuaNTRTaLin (Hydrophilic) Waazaenasifiaiuszssndtamamuiy

90’ = A ! o o o
wlsasdunila maRunlinguarsueniadaulueg)iiadueamas ((COOCH,) uavdau
WesazinflurfuanisBase (-COOH) avlamantimiflunsatan uazazuansdanan
4 [ A o/ g A [ 4 4 [ 4
tarauiuiier ANetgazuandaliuinauliidszqindndues sinldluanaGaeiy
A M o a .3 = } 4 A a = ¥ W o/
Wudunse aasnatazniiaudlidiiaRatu wasviinlfliawarusndandnfon i

= i 1 . a ' Aaa 4 as A
ATLFNAERNIT Junction Zone IAAEIUTAIAF1FUNANRRTW AN 2.7
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~

HM PECTIN ACIDIC AND SUGAR GEL

?;%%

\

---Junclion zone segments of galacturonic
acid units

NS

\/\/\N\/\/\/

NAANAAAAAN

A =3 =
DINN 2.7 nalnnsiialaIeunNARy

fun : sanofi 1994

nsdiiiazialfiflefinsfuineadlufleieiiean wazdnnsniesnfiatly
agludes 2.9-3.4 vilvinguanfuandaaanisunnsia Tumqmmmﬂﬁufmﬂaﬂuamw
Huresudeidanuiinngu nguinand (Polar Groups) testuanaaasnaiufieind
fu azideusedndafudoniusslalanau (H-bonds) Wafluseunarufifnn
spamatimely aruudeesastufuaraudusiazanusaiiasresiumaes

IWARL

173
292 1AAUBILARLTLNINALAR (Calcium Pectate Gel) @atiailifiniy

o d o 4o d . .
wARuARngumsandamaziiaiiergandinenusn Aaludas 3.4-6.0 Tasdreum

q

aa o A’ Aa A + + o
ANARNATUANNNI BB UIALANTN (Ca®") G Ltunﬁﬁﬂu (Mgz) Lﬂumﬁﬂ@u

' a o) A o = A ] o a g o N
nguArfuandanuanmaeduananaiuiedindiu iian1swesusares Junction

a J o ] IA 3
Zones ﬁfmﬂfaﬂummLmaL%mlLw'aL‘ﬂ@umﬂmaqaLmzﬁmmmgﬂmﬂuwG"ﬂnfm



20

1 13 v
“Egg-Box Model" M i 2.8 watiialigunsoiiald widnlifivenawefnig

ol' a -!ll < - R 3 ] a
Tneiallinsriailarinuudaipaniaaseunanu

THERMOREVERSIBLE LM PECTIN
CALCIUM GEL

==

ploc

OH
< coo”

7\ OH

ca*
HO~. /

——r o
OH ~ooC
/'\ °
cod / oH,
o

HO

< a <
NN 2.8 nalnnisiinlaaeILAsEaNWAAR

ﬁm : Sanofi ,1994

v daa a ' a a s
2.10 flAdaNHansnananIsiNALARUBILNARY (UseBNE,2527)

o O o w» o a =S [ s Ad
thdudrdyluMmsianaseunaiulundninaiuey wad Ae
2.10.1  dFanuazamumnaatnaiy waRusnsafiaaalaluniiinig
A - ° -n
uazngalutBunuiwnazan Usnilunisvauenalfinaiuiey 1% Areanalunig

a P X o a a
INALRRK ummﬁwnmumuax@mmwmmmﬂmuﬁ'm

o ¥ PN v v 8 o
2.10.2 dFuruunma  nsineAMNdNTREn e lULEHUA LI ARAZRANIS
a o (% a = ' a:l -] -1 5 - Y
azartradnARUN I wAG U adusuwy  wanldaziinuudeaay Usnidesnas

H o o d < .o
PFunuimiasa 60-70% sehuimunzan An 67.5% wﬁmwmmmumm 1!
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%I =y é‘ ‘J 1 o/
Prunanhmnass asfieldifunoinaiugauialfiaaiimuudausavindu  ansld

v
o 4 =) o’ lz
YFannimnage o azinliuesiianisudainlfigeau

da o o . a5 2
2.10.3 ARURINTANTANLAT NIANLANAILUNARS T wananasinlinausa

X
a

al o/ ! v o = d' = ] o/

4 uumﬂmnums‘@ﬂmﬁﬂuaq m‘mmuma‘lummmwmm AINHNANDNTLANFAITDY
¥ ¥

wAku dnsFalunsdinaasias anmgilunisdns wazmsivaidiiresiden fet

PR a Ad ° ] g =1 :l/ (% -}

amnnzanluninnalaase 3.0 NWLRTATNTITUAIMNLLINVAILIRTINVNNAFATILTIULRS

I ¥
grun)iilunmainaasziinausdon
2.11 N9INAE lUNFEAMNARUIUNISANTAY

v
_a =3 A o/
a1andRldandn wzue weilils rienaliau Tnaafmaandomiiaen unu
Ix A = = 1 o/ o)
waiaite naldRufitFuounain gandmalign ansannaaninlugilasanasiuma
b4
o = o/ o Q/ o/ g
visaasavaninARY AsnsafmiwaRuRdTuReusl
a o a 1% v . - 1 olf
. 1.nssreNdngau  Uszneudaunisdraendanilsnisasngiunasean nau
%’ o/ = <4 o A’l -3 14 1 v o oy o
inuuvesssmeaen unsiizesaandn sudwiwdng frliadaiuidasianisey
4 A /. = = g’/ o/ A ]
pidlilagause 6-8 % ellesiuniasoyaesqunid aniuafinansitlidaanis
%’ @ A o 3% v ‘9’ (21
aen iw wsna nsm & uavtesudeazanndug anamlAshantstesnesingiy
& = = ¥
URANBHBAIABAN NFAIREAN (s
o o 1 A %’ 1 = 1
2.maninaiuaslugiasatain  daulugjaeanariulunaldaglugilua
) ‘J 1 ’0’ o = 4 = []
lstamaRunliszaiein Aealdnssdurddisansaalivadnnldinaiiuerluglaes
a A %’ o os o’ = o
waRufazaeld wu Mdnsatinzdu nssinde nsadann nsanaswesn neadsian
a [ P & ¥ v o/ = a :’z
nsauanmn neannfaan s Ineldasazanansasivainnguugganats q A
dyv = 173 dld oy o o A =4
wananfifiiinisldasnfiguaniiflunisdugeaulansnonuaadan vse
unnidansanludunaunisainson Wu wenludlaeandiian (Ammonium Oxalate)
AENAFUALA (Sodium Cabonate) lawAeuwedins (Sodium Phosphate) TiReid
AT@ (Sodium-EDTA) l#mfangngwumnaginm (Sodium hexa-meta-phosphate)
Tnpssmnsenadawn (Sodium tetra-phosphate) wudazdaaldinisadanamulduan

3 A [ 74 1 % (-7 — Y
U uazansannatnidlunisann Inuansauaniilasiuilvdeeuaesianiden waz

vosayanuzmaluladmsinuns
aonfuna Tu Tadwnszeouinde amnseye
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winiidenfagluidiidats  smumtuanmeiuluasis ussRnduniemannd
Liavanztih Feinlflianansaaiaeenunlé

3.msvWansazaeinaiulauaznisand  Taesiunimnsaudananddaesg
audszinne 1%

4mIANATNAUMARY  ErazatsinARuazgniwda lundagoyqnaels
wisdiugna 30-40 UEnd wdavinnsanmznauanalddavinazany 1y weanesed axdlnu
(Acetone) wraanmrnaudozindalavs iy agflidanlaasenlasd (Aluminium
Hydroxide) vk aTaeRuuetuisacusnsazaamaiuauiiaoudlunsasing
Uszanns 4.0 udainegRilandamn (Aluminium Sulphate) azlfiagRilealansantas
Aoty egfidinslanseniadiiszquon  azsufaiuysyaauasmaBuudonnmzney
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1. wouwaduh laiflielus (Non amide pectin)
1.1 sTAunnednaTnAdY (%aBenguATLIaNTaTianNm)
= 100x [V, /(V,+V,)]
1.2. AnAniuaansanIuanylsiin
= 19.41(V,+V,)
a A« I3 . .
2. puumwARunielug (amide pectin)
2.1 szeunisielundi (%aesnguanfuaniananun)
= 100 X [Vy/(V, +V,+V,)]
2.2 sTFUnTseAmeITATY (%a8InguATLANTANIINNA)
= 100 [V/(V,+V,+V,)]
2.3 Andnfuasansaniuaaylstin
= 19.41(V, +V,+V,)
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V, = Bunnsaavyialug (amide titre)
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1. Powder activated carbon (PAC)
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2. Granular activated carbon (GAC)
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4. Activataed carbon fiber (ACF)
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1. symmetrical pellets

2. irregular shaped granules

3. powder

4, specialties
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Carbon Code Bulk density Screen analysis
Ib/cu ft on 100 mesh% through 200 mesh%
E 31 6 68
F 28 21 61
G 29 3 85
H 15 30 42
I 18 18 54
J 32 7 73
K 20 0 100

ﬁm ‘Hassler,1974
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Criteria Expressed Food additive Pharmacopoeia
As FAO/WHO FCC ECC USPXXINFXVI
Identification - Conforms Conforms Conforms Conforms to
v To To To TestAto E
Tests A toF Tests Ato D Tests Ato E
Loss on drying % 12 max 12 max 12 max 10 max
Totaf ash % - 10 max - -
Acid Insoluble ash % 1 max 1 max 1 max -
$0, Content Ppm 50 max - 50 max -
Methyisulphate content % - 0 max - -
Residual alcohol solvents % 1 max - 1 max -
Nitrogen (N) content: - 0.5 max -
Pectin % 2.5 max - 2.6 max -
Amidated-pection %

Sugars and organic acids % - - - 1.6 max
Methoxyl (OCH,) content % - - - 8.7 mini
Galacturonic acid % 65 mini 70 mini 65 mini 74 mini
Degres of esterification

-HM pectins % - 50 mini - -

-LM pectins % - 60 max . - -

14
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Criteria Expressed Food additive Pharmacopoeia
v As FAOMWHO FCC EEC USPXXINFXVI
Degree of amidation % 25 max 40 max 25 max -
Arsenic (as As) bpm 3 max 3 max 3 max 3 max
Heavy metals (as Pb): ppm - 40 max - -
-Lead (as Pb) ppm 10 max 10 max 10 max 6 max
~Copper (as Cu) ppm 50 max - 50 max -
-Zinc (as Zn) ppm 25 max - 25 max -
Bacteriology
- Total germs gems/g !
- Salmonella gems/f2g Not specified Not specified Not spacified Not specified
- Yeast and moulds gems/g
Packaging and stocking - - Store in closed - Keep in well-sealed
Packages packages

GS
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Name of product Characteristics
DE DA pH Retarding Gelling power Relative speed
UNIPECTIN' (%) (%) solution Salts CSAG IFT) of gellation Main applications
1%
URS 150 76-77 '0 29-34 - 15045 Very rapid - Jams with whole fruit amd DUNDEE type jellies
- Uquld pectin for home-made jams.
HM, 72-78 0 3.0-3.4 - Not characteristic - - Stabillisation of lactic acid beverages
(yogurt,lactoserum...) and acidic soya milks.
- Stablifisation of beverages containing puip.
Brown AL 70-74 0 3.4-40 - Non- standardised - - Texture agent(mouth feal) in fruit drinks and dietectic.
RS 160 70-74 0 2834 - 16045 Rapid - Fruit jams having litle acidity in jars.
- Bake-stable fillings.
MRS 150 66-69 0 28-3.4 - 16045 Medium rapid | - Jams from acidic frults vacuum cooked.
- Fruit jellies In jars
83150 58-65 v} 2.8-3.3 - 16046 Slow - Jams and jellies from very acidic fruits vacuum
cooked
- Jams and jellies in" individual serving” jars.
- Fillings.
MRS 34 56-62 36 3.4-40 - Special method Slow - Jams of all fruits having e spreadable texture packed
injars

98
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Name of product Characteristics
DE DA pH Retarding Gelling power Relative speed of Main applications
UNIPECTIN' (%) %) solution Salts (SAG IFT) geftation
‘ 1%
85 63/67 150 53-67 0 2.8-3.3 - 1605 Very slow - Galling preparations and gelling sugars for home-made
Blue 150 47-63 0 3.2-36 - 16045(*) Very slow jams and jellies.
Yellow ribbon 58-85 (o] 42486 Tartrates Non specified Rapld - Centres for confectionary products
- Fruitjellies and fruits gels
Yellow ribbon CS 58-85 0 5.3-5.8 Citrate Non specified Slow - Gelled confectionery
Phosphate - Fillings and decofatons for biscuits
All pharmaceutical uses:
Brown NF 68-72 o} 2.8-3.47 - - Regulation of gastro-instestinal tract
- Texture excipient(tavies,gels)
Non standerdised Conforms to - Stefile bandages
Brown PH AL 70-74 0 2.4-4.0 s USPXXINFXVI - Preparation of pactinates and pactates
- Thickening of solutions ,syrubs,
- Suspenslon of insoluble powders
VHIEIUR (*) SAG value on 60% solid product

DE = Degree of Esterification
DA = Degree of Amidation

1S
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Neame of preduct Characteristic
DE DA PH Standardisation Usual Main application
UNIPECTINE (%) (%) Solution Saits Standardisation
1%
LM 70 NH 42-48 7-10 3642 - Acid gel - Marmalades and jams (65-60% SS pH = 3-3.4)
- Fruit preparations (46-55% SS pH = 3.4-4)
LM 83 NH 29-42 12-18 3.6-6.0 - Acid gel - Fruit preparations (40% SS pH = 3.0-3.5)
3450 NH 85J 28-39 12-18 4252 - Acid gel - Jams and Jellies with a reduced sugar content (48-60% SS and
pH 3.1-3.3)
3450 NH M 30-37 14-18 4.2-6 - Mitk gels - Industrial and home-made dessert creams (18-26% S8S and
pH=6-5.5)
326 NH OS5 H 27-37 14-20 4252 - Acid gel - Spreadable jams and jellies (60-65% SS and pH = 3.1-3.6)
Acid gel - Jam and mamalades lightly gelled (30 a 66% SS and pH=3.2-3.6)
- Fruit preperations
326 NH 86 26-36 16-21 4252 - - Gelling sugars for marmalades and home-made jams
326NHEE M 26-32 16-19 4242 - Acid gel - Miik applications: milk gels, dessert greams, etc.
Milk gels - Fruit bases for milk or fruit desserts.

8¢
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Name of product Characteristic
DE DA PH Standardisation Usual Main
UNIPECTINE' (%) (%) Solution Salts Standardisation application
1%
27 NH 96 26-38 16-21 3.5-38 - Acid gel - Reduced-sugar jams and jellies (30-565% SS pH=3.0-3.8)
- Marmalades and fruit desserts
LM 22 NH 26-38 16-21 5.5-8.5 Phosphates Acid gel - Cetres of cooked sweets
- Non-acidic getled confectionery (72-83% SS and pH = 3.9-4.1)
- Decoration for biscults
Topping NH 26-36 16-21 456.2 Phosphates Topping glazing | - Gelled toppings based on fruit puree or fruit juice (S$=60-67%
and pH =3.5-3.7)
200 NH 85 20-28 19-24 4.5-56.0 - Acid gel - Fruits desserts (20-35%S5S)
- Fruit preparations filled and low temperatures (30-50 °c)
Red3g 18-30 10-26 4562 - Milk gel - Milk applications : gelled milk, desserts, puddings...
- Stewed fruits for pastry products and fruit desserts(24-32%88)
X 66 21-30 20-24 4.6-5.2 Phosphates - Bakery glazes to be diluted (55=66-88% and pH=3.5-3.7)
X 68 21-30 19-24 4.6-6.0 Phosphates Topping glazing | - Gelled sauces containing puip (S5=60-70% pH=3.4-3.7)
X569 21-30 15-20 56 Phosphates - Cream toppings (S5=66-77% pH=3.4-3.6)
VHIEIE DE = Degree of Esterification

DA = Degree of Amidation
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Name of product Characteristic Principal
DE DA pH Standardisation Usual applications
UNIPECTINE (%) '(%) Solution Salts Standardisation
1%
X a6 34-40 0 45-5.2 - Acid gel - Marmalades and fruits desserts
- Reduced suger jams (SS<46%)
X66 B 34-40 0 4652 - Acid gel - Bake-stable fillings and decorations for biscuits and
Stability to pastry products(40-66% S8, pH = 3.4-3.6)
Baking
2T NA S5 30-34 0 4552 - Acid gel - Frult preparation filled at low temperatures(30-50 °C)
230 NA g5 30-34 0 4552 - Acid gel - Fruit preparation filled at low termperatures(30-50 °C)
RedNA3g 30-34 0 4562 - Milk gel -Gelled milk dessert.
- Marmalades and baby-foods with fruits,
VHOEINA DE = Degree of Esterification

ﬁm : Sanofi Bio-industries, 1994

DA = Degree of Amidation

09
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Source of Variation df SS MS F
Treatment 1 2.63 2.63 0
Error 8 0 0

Total 9 2.63

F o =0

F = 5.31¢7
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