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Sutudies on Carbohydrate: Extracts of Durian Rind

as Suspending Agent
Sunanta FPongsamart

Department of Biochemistry, Faculty of Phurmaceutical Sciences

Chulalongkorn University

Carbohydrate extracts from .Durian' (Durio
zibethinus Linn.) rind were prepared in 2 Fractiohs.l Crude
fraction (F I) was 60 % alcohol precipitated from aqueous
extract of fresh Durian rind (mesocarp). Purified fﬁaction
(F II) was purified by alcohol re-precipitation of agueous
crude extract from acid-alcohol precipitation of aqerus
extract of Durian rind. Preparation from these two methods
gave 2.18% and 1.03% yield of F I and F II, respectively.
Durian rind extracts were solid, amorphous powder, round and
fiber shape were'seen under scanning electron microscope. F
1 was light—bhown in eolory F 11 wés _creamy—white powdenr.
It had specific odors; sour and hitttér taste. Fot L ] from
spray dried preparation was white ?ine powder, mno bitter
taste, bubble-like shape was seen under scanning electron
microscope. Powder of Drian riﬁd extracts were swelled in
water to give viscous liquid. Three percent prepsration in
water of F I was not a clear liguid, pale-brown in color,
its viscosity was 136.6 cps and pH 5.8, where as F 1] was a
colorless clear liquid, its wviscosity was 287.6 cps and
pH 2.8, Durian rind extracts were deoompdsed at 174-176 °C.
F I composed of carhohydraﬁe 89.20% express as ¢glucose,
moisture 9.18% and ash 54.76%. E. oEl composed of

carbohydrate 8.49% express as glucose, moisture 12.0686% and
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ash 41.45%. Crude fiber was not found in Durian rind
extracts., Elemental analysis of Durian rind extracts were
found carbon (C) 19.33%, hydrbgen (H) 2.72% in F I and fqund
carbon 22.89%, and hydrogen 3.24% in. F 11. Nitrogen (N)
was not existed in Durian rind extracts.

Chemical analysis of Uurian rind extracts were

determined. Chemical property of carbohydrate was observed
with Molisch's test and Anthrone test. Its showed reaction
of glycuronate with Tollen's naphthoresorcinol. Property of

polysaccharide was observed with iodine solution giving
purple-red color. No reducing sugar test' was observed , with
Fehling's test. Only sclution obtained from scid hydrolysis
of F°T and F Il extracts showed reducing sugar test but lost
their color formation with ibdine. Durian rind extracts
showed polyuronides property by forming gel precipitation
with heavy metal solution and - alcohol. Long chain
polysaccharides of Durian rind extracts were hydrolysed by
saliva amylase into short chaiq molecule that lose their
color with iodine. However, diFestion with amylase was mot

completed to give monosaccharids.

Sugar components in polysaccharide of Durian rind
extracts were determine by HPLC technique. F I composed af
4 monosaccharides indentcal to standard rhsmnose, arabinose,
fructose and glucose in 2:2:1:18 ratio. F Il composed of 38
~monosaccharides identical to standard rhamnose; arabinose

and ®lucose in 1:1:3 ratio.-
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Mineral analysis of Durian rind exﬁfacts showed
high content of K 5.64% in F I . and 2.21% in F 1I, Ca 8.70%
in F I and 1.02% in F I1I. Na and Mg were found in F.I much
more +than F I1. Other elements éuch_as Al,.Fe, Mn, Si Zn
and Cu were low. Pb less than @.68 ppm was found. Arsenic

was not present in Durian rind extracts.

Use of Durisn'rind éxtracts as suspénding agent in
sushénsion was studied. Durian rind extracts could be wused
satisfactorily in suspension of Kaolin Mixture with Pectin
NF XIII. Good stability and redispersibility were observed
after 68 days storage. Durian rind extracts could not be
used in replacing CMC in Cslamine Lotion. Gel formation
was observed after 80 days storage and redispersibi1i£y was

fail after vigorously shake.
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3. sﬁﬂﬁﬂﬁq5mﬁﬂﬁquﬁawfﬁmﬁaﬁﬂiaﬂaneé1RTﬁ7ﬁﬁ%ﬂQﬂae
ﬂqéTuﬁmsﬂﬁmﬁﬁ@aﬁﬂkﬂﬁﬂﬂﬂﬂx%mu :

4. L#aﬁnﬁﬁﬁmﬁuﬁﬁﬂqiﬁﬂﬂﬁaeﬁﬁiﬂﬁéTuﬁﬂsm1mﬁﬁﬂaﬁﬂ
Lﬂﬁﬁnﬁs%ﬂu§1ﬂs5u1ﬁﬁ amylase i

5. sﬁﬁﬁﬂﬁﬁnq%?ﬁﬁqfﬂﬁ@aﬁﬂsﬂﬁaﬂqx%ﬂuxﬁuﬂq?uﬂqumznﬂu
TueniusunLnay Kaolin Mixture with Pectin NF XIII Way

Calamine lotion



1. §19828819

{3 ﬁqgéﬁqsﬂﬁaﬂﬁb%mu FAUTWINNARIARARINY VUL RY
L L '3 o w4
ARAY L UDTNIT L ANIINNUYATOS b T4 4 1D T sﬁuﬁsiﬂuwuquuﬂumaﬁuﬁﬂqﬂ
FIRIHTLHO 5umq% WRE HHNT
1.2 ﬁﬂ?ﬁﬁﬂﬂﬁﬂ&ﬂﬁﬂﬂﬂk%ﬁ% 2 fraction @8 crude
fraction (F I) Wa¥ purified fraction (F 1I) eFesanignsaie

@28 alcohol Ry acid-slcohol @ u3EnA196eiiwua l3lui8ans
RAARIF(5)

2. ®135Le8

Ethanol ﬂﬁﬂTiﬁﬂﬁ%ﬁ?ﬂﬁﬂﬂéﬁ%, Hydrochloric acid,
Sulfuric acid %36 analytical grade %7n BDH, England. Sodium
hydroxide, Citric acid monohydrate, Potassium +tartrate,
Copper sulfate, Ferric chloride, Lead acetate, Potassium
jodide, lodine, Naphthalene (1,3) diol, l1-maphthol, Anthrone
%36 GR grade 91AUS®W E.Merck Darmstadt, Germany. Orcinol,
ﬂaphthcresarcin, Saodium hexametaphosphate %%& Analytical
grade AMAVUSEY Fluka Chemika Switzerland. Pectin powder @10
Citrus fruit, Acacia powder (Gum arahic)-ﬁﬂﬂﬁﬁ@ﬂﬁﬂﬂﬂﬁ%ﬁ%%%ﬁ%-
Tosn  nnw. Kieselgur (Pure) WAY Charcoal (pure) 911 E.Merck

Darmstadt, Germany

Benzoic acid, BDH Chemical Ltd, England. Calcium
carbonate, May & Baker Ltd, England. Furazolidone AVNLTEN

T. Chemical Ltd., Partnership. Bangkok. Glycerin, Sorbitol,
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Twen 886, Light Kaolin, Methyl paraben, Propyl paraben,
%4 o W ‘ -

Propylene glycol, a1 #1921281@544NT &ulasn nny. Potassium

Chloride, Sodium chloride, Sodium citrate, = Sodium

hydrokide, %% GR grade 910 E. Merck Darmstadt. Germany

Glucose, Fructose, Galactose, Mannose, Rhamnose
Arabinose, Xylose, Maltose, Lactose, Sucrose %3 enalytical
reagent grade Qﬁﬂﬁ%ﬁﬂ Fluka—-Gsarantie, Switzerland,
Galacturonic acid WRY Glucuronic acid AMAUSHN Sigma Chemical
Co. U.S.A. Silica gel 680G (TLC grade) §INUF¥N E. Merck,

Darmstadt, Germany.
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2. SFnrgsnesns
NARDYNANTRAR 2 2

(-]

ﬁﬂﬂﬁimﬁ alcohol-extraction kRAY

§
acid-alcohol extraction FWN3GATT6eAn 1a/8

2.1 alcohol extraction

2101 ﬁqnﬂﬁaﬂﬂs%ﬂuﬁﬁaeﬂﬂiﬁﬁﬂ 1 nan. 1874
aturTany stainless steel AWA9 10 Bas VRNNNYOw 5 RS A
%1 Gnasnu 9

2.1.2  #% sodium hexametaphosphate 24
AN wasddy pH 4.5 @am citric acid duldifnasan 9 Hssuam 20

2.1.3 n3avemsdou 9 dawdrmniune 2 duevld
filtrate @pudnvyu L8n Kieselgur 25 n¥n/Rmq  awlddrfuyseanm
5 %

2.1.4  NIDSWEHU 9 HANNTEANEATES L UNS 41
% Bushner fumnel Teelddusn caspirator) = damnnsnsnsauld
filtrate 18

2.1.5 1 luseivesinanniay rotary evaporator
Taeldarudouson 9 (60 °1H awldsnsaeainduiufinn  Beavarivetinen
dyenm 4-5 199 ' '

2.1.6 srsrTavarefuviainianarnoulugseuin
69% alcohol Tamld 75% alcohol Uswsnm 3-4  19N999USNIATININNT
) auiﬁnﬁnmuﬁﬁuiu ATRIRENAUDANAIBNN TuanY
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ST ﬁﬁqmzﬂguiu 75% alcohol 2 ﬂ%ﬂ WRY
21980 1 afelu 95% alcohol nsasevnouruiilusnw  Dulud

'2.1.8  indpasnowuny 9 uswenuwian lusuukelu
ﬁﬂuﬁ 65°% 4% 4 ¥

2.1.9 §198feR 18484 crude extract H¥wnnum
VHay L BEaLRLEINLTI24A 80 mesh 8 fuwsaviden  uqlueu® 100 “w,
2 %3, LIeunsnTsfeRs % Crude Fraction (F 1) 5e1ﬁsﬁuﬁﬂ1n%§mé

2.2 acid-alcochol extraction 3§ﬁﬁ?ﬁﬁﬂﬁiﬂiﬁﬁﬂ

udasannfivsseei4Tas Ranganna (13>

a2ary ﬁﬁkﬂﬁﬂﬂﬂ&%ﬂ%ﬁkﬂ%ﬂﬁﬁﬁﬂ%ﬂﬁﬁ@ Sudin
1 n.n. ldlunngue stainless steel awipg 10 Ras VBusndow 5 Res
fn 1%L fandou 9

B @ Sodium hexametaphosphate
24 A¥N wRvlSY pH 4.5 @q8 citric acid ANIKLADAB0% 9 UTLNIN
20-30 %19

2.2.3 pinsameiounuiinune 2 fu %
filtrate ¥7L&Y Kieselgur 25 AN/ 8015 Aub%L I fudsvnm 5 wAd

2.2.4°  NTRGUNYAY 9 HARATEANNNTRIIUDT 41
T4 Bushner funnel Tasl#thisin (aspirator) #28ATATEY % Lol
filtrate 18

2.2.5 41 filtrate #laldseinaginnnTenld -
1a%8y rotary evaporator Idas nieu 60 °% euldsTavandulwiien
(FivEsnean 4-5 L9

2.2.6  snnsasatsduiniesd leinanarnouly
acid-alcohol (4% HC1 Ju 75% alcohol) USunesUseuam 2-3 191
an9USunTRsene aeles Juavnouans udfeliuseam 25-32 undi  nane
AENDULIBNT LBROYU

2.2.7 dremrnouly acid-alcohol 2 afe

ATDLariuunan T RLE
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2.2.8 f1earnauln 75% alcohol 2 mtd NINY
wavfiuasnauliuie wardnvavnauwly 95% alcohol 1 @Fe nInnasiy
BENOR THWAY

2.2.9 inReesnouuny 9 uuatesAagn lunuudted
60 °% ww 4 . l4vfu crude extract fawnusaz:dee

2.2.18 f¥1e orude extract avluurZoulvd
A Sndutiesnm 2% (areudiie 1380 edus faldarane lduniige

2.2.11  gusisavanlidou uavifin Kieselgur
(purify) 15 Afu/daT  auld drfudie :

2.2.12  NTRVUNLHY 9 HAATEANENTDG L UNT 41
1% Bushner funnel Tﬂﬂiﬁﬂﬂ&ﬂ (aspirator) BAWANTNTOY ﬁuiﬁ
filtrate & IUNANTONR L URDESOUNA

2.2.13 §1 filtrate Ul duduTansy i uesdn
ﬂﬂﬂiﬂﬂkﬁéaﬁ rotary evaporator 18A21N%0% 60°7% a4 lAKNTRLAINHY
bNRED

2.2.14 frsrTaeaneduuisqdinanavnouly  75%
alcohol U8n1as 3 191 v ld Juavnousfeiantusnonnun  nI0vasnaw
NABHN PRRDYU

2.2.15 #19ALNAUGIE 75% alcohol 1 ady  fu
arnnulduds  wdadqlUsndeung 9 uunNeYAaY aluminum foil dlday
Vhuded 655 aunqirasude 1881 6-8 wa.  axlddunsunsunesng
shneaudelgfdnany 9 wFakiudagens 9

2.2.16 181 TRA0f LEUNUARY L DEAKKALHINRLTIIUNG
80 mesh avldgTadesfuneariBeafeniuin 81 lueulduded 100 °x,
2 #y. 1ﬁsﬁuﬁﬁiﬁﬁ@sﬁ§ﬂﬂgxﬁﬂu Purified Fraction (F I11) flugrs

or [~} o A A w =] :‘ - - - -
ﬁﬂﬂkﬁﬁﬂﬂﬂb?ﬂ%%ﬂﬂ%ﬂﬁﬂﬁ?@ﬂﬁ (Partially purified)
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o ‘. - r- 4 £a
3. ANINRENILRENITILATIERAINTENUTN AN TN LIRDANN L T

3.1 p13iieTisddiwilsennuenesin (Elemental Analysis)
 BiavwdsnTsie F 1 way F 11 fuaseiduasiiuuds 80

mesh WRLHOHNY F I way F I ﬁavuﬁﬁsnﬁmQﬁuiﬂnﬂﬂwnauﬁq 31@574
#2utlTvnnysny Carbon (C) Hydrogen (H) W&t Nitrogen (N)  Tesld
bﬂéﬁﬂ Elemental Analysis (Perkin Elmer 240 C) ﬁ combustion
temp 950 C, reduction temp. 658 °C, Helium pressure 18.5 psi

BRY Oxygen pressure 17.5 psi
3.2 gjﬁngﬁauqmﬁuﬁﬁnﬁexnﬁ
g1f1ste F I wRg F I Nﬁﬂﬂﬁﬂﬁﬂmﬁﬁﬁaﬁﬁﬁbﬂﬁ

s 1] a”
vUSeuL BUAURNT pectin  WAY Sum arabic H9AD LUR

3.2.1 Color test for carbohydrate NONDUFNT

and Tufieiasalaetifde nn i ReRenesns furfral ﬁsﬁﬁwﬁﬂﬁqmﬁmgﬂ@méﬁ
DN TABNTAKA baEALTINA LERNTANAAUREA  Anthrone VED)
1-naphthol 9 u%5une Anthrone test WA Molisch's test (14) @y
f18U  NORDURNTRIDHNINIADULRLNNIRN acid hydrolysis 9D9SITRAR
F I wge F 11

3.2.2 Reduction test for carbohydrate Lﬁ%ﬂﬁi

VeRDY reducing sugar test 1aB35Uny Fehling's test (15) lapld
o 1 & 1 [ o . 5 o
FIIAIDENININDUBREUNYINNNY acid hydrolysis UDYHITHNG F T Uaw
F II '

3.2.3 Jodine solution test for carbohydrate

NANOUNNG polysaccharides TmaﬁﬂﬁﬂsﬁmaﬁuﬁﬁﬂqiﬂTaﬁu (18)
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3.2.4 Tollen's mapthoresorcinol +test for

glycuronic acid YARAUAIINHIN Flycuronates T@m@ﬂﬁﬁtﬁﬂaﬂﬂﬂﬁﬁﬁﬁ
TN ISANEITHINUOAI%  HC1 Ay naphthoresorcinol (1,3
dihydroxynaphthalene) 3y laf19R829s duFensanlddty ether (17)

3.2.5 Precipitation test NAFOURKITHNAN

polysaccharides Wa¥ polyuronides Tﬂﬁﬂﬂimﬂmzﬂﬂuﬁ?ﬂ ethanol
¥FH FITRERIL L NADUNS LAULNUN Thorium nitrate (18) Lead acetate

WAy Ferric choride Lﬁuﬁﬂ

a £
3.3 ﬂﬁ??kﬁiﬂuﬂuiﬁﬁq (19)

o ‘ =] i 1 k7 U "
miﬁﬂﬁLﬂ?ﬁs%%ﬂﬂﬁuﬁmﬂﬁﬁuiﬁﬁqmﬁﬁ i Iﬁuﬂ Sodium
Potassium Calcium Magnesium Manganese Iron Copper Zinc
Aluminium Solicon Wa¢  Lead Taeag3 1 aT189822 1 AT

Inductively Coupled Plasma Emission Spectrometer

= ok 1 " - - 8
LW%ENNQQHWQQQQﬁW?ﬁﬂﬂbﬁﬁﬁﬂﬂb?ﬂ%%ﬂ F I wae F LI

d

A u3T e 11
3.3.1  Hep2081vUAREL8EaunY F I wag F 11 ygv
v 5 AFn g ldiwasdu Ash Tap3% Dry Ashing (28,21)

3.3.2 1628819910 dry ashing NAR¥RIPA2E 10
ua. 6N HC1 Ty evaporating dish wasfinldfusfsuu water bath Lfn
15 sa. 3N HCl fuwni@oeus water bath wnaanunfeiield Sunasnsns
HARATLATENTDIAY Y volumetric flask wuna 250 wA. HENNS 1814
avnounylUuae L@y 10 wa. 9N HC1  aslumenoufiiude €1 ldduwasfon
T4 water bath grponuaeneldify  tunsnewsunsldly  volumetric
flask TINAURITRLRIBASINTN &1¢ evaporating dish 3  avedamgn
NRUBRYNTOINRNTINAY Y volumetric flask  AISALNORURATLAHATH Y
wazdSudduaasidy 250 wa.
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o .ﬂl' . (=1 ‘ =1 .
2.3.3  aR19seateiile Uit aTisiunyiuanen s s51e
@883y Inductively Coupled Plasma Spectrometer, Shimadzu

ICPS-50@

a é
3.4 AIF3L897¥Y Arsenic

o ‘ o f~E-¥-]
FATLRNYUTNINLOY  arsenic  AAANTANURNTEANT
LAGRANY arsine AUNITRYANY silver diethyldithiocarbamate JQRN

=

a o &asa L] ¥ a _ﬂ'”
i AeduunvURAZH628 spectrophotometer (22,23)  wariiasivudndn

& w

AT9¥RIBLATAY Atomic Absorption Spectrometer

o~ T %
3.5 AT ATIEREIVUTLNOUANIUIRAR

%Lﬂfqvﬁéquﬁisﬂaumaaﬁﬁmqaﬁﬁ%aﬂQUBQERTﬂi@ﬁ%ﬂﬂ
polysaacharide ¥VSTANALUREANLTEY F I WAy F 11 pS3enasesi

3.5.1 LATINRNTRE AN AR TN L URDNN L T F I
way F 11 lwsinfes s duds 5% #isldsnsnanswnsdias i lunnaenia
HUR L)

3.5.2 L@NNTA H_ SO, AusaITaza‘eiiadnusdudy 1 N

3.5.3  daluduluiias ww 3-4 6. b N T4
civusas 9 Dedrnunaasiinaegif

3.5.4 u¥y pH T#idunans Tealdus BacoH) |  16u
NNTUDYARIURERILANA

8.5.5 ﬁﬁlﬁﬁuLmﬂmsaauaaﬂﬁQﬂsﬂ%ﬂﬁ centrifuge §
5080 rpm, 15 unh  LAudeusneinle (hydrolyzate) wiadds dududos
Freeze—dried WAaSARITREAIENAG L A L dM1f2 % TENOLURIRAAR

(s S 1]
= 1]

NANDARUNIHITALRNBENY pure charcoal f1894 54

3.5.6 smisaranelsundiasviunsiagnsitanalas
3% TLC uuuHu silica gel 606G W&t solvent  YIvnpudae
Acetone ¢ Water CHloroForm : Methanol 1u§mﬁﬂ§qu T § 5 i
16 : 10 wav spray @98 5% l1-napthal % alcohol 4Ry H_SO_
\fimy spot ﬁaﬁéﬁmqaﬁﬁﬁunmua@iuaqiﬁqadﬁeﬁnfqmqaﬁﬁﬁﬁﬁe-ﬂ #7148 Ju
standard 970@7 Rf value WAvRunsdnataiiAnfuuusiy TLC (24)
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357 %Lﬁ?ﬁzéﬁﬁﬂﬂizﬂﬂﬂﬂﬂﬁ&ﬁMQQTQH5ﬂ%ﬂﬁ%Lﬂ?ﬁzé
High Performance Liquid Chromatography (HPLC Shimudzu,
LC-3A) Column, Supelcosil LC—NHz (5 micron) 9% 1® 25.8 cm x
4.6 mm  ID Tﬂ 75% acetunitrile.%uéﬁkﬁu mobile phase;, flow
rate | ml/min pressure aﬁﬁﬁu 468 psi ﬁqmﬁqﬁﬁﬂﬂ (ambient) iﬂ
Detector Refractive Index. iUSeuifisy Rf value WAY peak

height  ANNUIANNIUFINETeAURIAR  standard  L@AKA  glucose

fructose mannose galactose rhamnose arabinose xylose
glucuronic acid galacturonic acid sucrose maltose [AY
lactose

= é
3.8 AMT3La97%® Total Carbohydrate

FINNTILATIERMY carbohydrate (uRATAAG F 1 bRy
F 11 Te#®%% Manual Clegg Anthrone Method (25) Tamn178oesT
carbohydrate §7% perchloric acid FITNINBL SHAY éoluhle sugar
ﬁqﬂ hydrolysed @3en3e% %815 8T sd %Rl ians1u s dunn i Tae

o \ £ o
anthrone method wamiﬁaz%ﬂmwﬂﬁﬂq?Tﬂﬁmsaimiugﬂﬂaﬂ glucose

3.7 prsuniSunae’n ity (28)

#9208y F 1 Ay F 11 $UeayiDsaN 44Ty 80 mesh
o o Y M wao 2 a % o
denm 5 nFN LA tuauwAWINIDaT e LRNeINRE DO AL OULESAUTUNEA
av8 LR UGN TUIURAL 9 100 % %1% 6 H. 1% hokt-air
-] !Jmll oo k7 -3 tg ﬂd
oven T@ﬂL@ﬁﬁﬁﬁﬁ%uﬂ?1ﬁkuﬂﬁiﬂL?ﬁﬁﬁﬁﬁﬂﬁﬁ@ﬁ%uﬂﬁ g100ANTS 1L E%

Y b o -
1% desiccabtor UUNNUINUN uﬁquqiﬂﬂﬂﬁqﬂﬁﬁﬂﬁﬂﬂqﬁgﬂ%ﬁ% 1-2 %3,
v

a ! % ar o 1 [ g & o ] a o o " a ™
BI0DANIEIUNUEA 0L HuBaunIney euautnesdl  ewaunn@inas tuskn 1y
o =1 S a -ﬁ'ﬂ d L ar -ﬂg
ANUMRIUTUNAINNBUT S UNANE LUF2DENY GeE

% moisture = (loss of wt.(g)/wt (&) of sample) x 1806
‘

BINSNANDIRDENS L BRINUTY 2-3 A58 U117 baB A NLANRNS 1344 A
1 o - 1 @ 1
+ 3% wWIANLaRaunesUads funainduludnge
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g 4

3.8 ﬂjﬁﬂﬂﬂ?ﬂﬂm 11 - C(ash)

31 831¥ YN N3E Dry Ashing (20) Seisunnusn T
©3.8.1 dedrnsnvuansidua 5 n¥u  Tdlu  porcelain

crucible %viﬁﬁqvaaﬂﬁﬂTmaﬁusﬁaaiu 6 N HC1  §198UwFIbaziLund
450°% wau 15 w1i  wavdesouin M) 13ukn

3.8.2 LNﬁ@qgmqemqmsmqiﬂﬁqﬂuﬁqeﬁqeLéuaﬁﬁuagiﬁﬁ
3w Aadudn

3.8.3  dndange lufaTd dus drTamiwnluiansan
(furnace) § 550 "% auldsdns dusenn

3.8.4 $oanuneldifuly  desiccator u@afesnugn

o

== ¥
(M_ ) 4107 LaNIE R MWRUSTHWL AT S9E

1

% Ash = ( (M -M_)/wt.(g) sample) x 108

o 4 o V. & e VoM wek .o g g Mo

eI ERA0ENY 2-3 aFy  €1e T edefeanunanatefu s fin £ 5% nawn
1 o £ m 4 w

AN L ARSI UDT L BUAL O

3.9 aranuiunil fulenwaT (Crude fiber)

'ﬁﬂﬂﬁs%Lﬂﬁqauﬁqmﬂﬁﬂﬁqﬁﬁﬁ@sﬂﬁaﬂgs%ﬂuﬁe F 1 way
F 11 fuesyy Bsaleagsndondionsausrans  fauitiuinannnssasts du
viuleniwns  audfuny Lee (27)  FedraniBnnTevein lug

3.9.1 HeFantredavam 2 a¥n  Tdasly beaker
SAUTUNORD IR L KU IHDIRIT YUK 600 UR.

' 3.9.2 1®w 200 wa. 1.25% H_S0_ #alyY reflux wiw

30 il _

3.9.3  dlunTnuardedredi.foesulsidennnTa

3.9.4 sdananfildernnisnses  ldlu  beaker udaLFw
200 sia. 1.25% NaOH 1l reflux Bn 3@ w1 |

'3.9.6 uﬂuﬁﬂ?ﬁﬂu&?ﬂ1€m8ﬂﬂu@1Euﬂsﬂﬂﬂuavﬁﬂﬂﬂﬁﬂ
WORNDADH
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3.9.6 diprnouifulefivan ldnuf 100-105 °9 uiu 3
.0, 90lUdy  wardnlUauda 15 wad  wRadeRni duSeuninaey launuwin

@¥s (M)
o 2 . Y- 0 o
9.8.7 2195011 fu e lun v onnauuNau %N Tunuf

100-105 "4 wAagau ldurudnasii (M)

3.9.8 #1@1 M, war M, Hldnaduameeil
% 18uleenunT = M, ~ M_)/%.8. (n§N)Ga0819) x 100

= Sa & & v B e o = ' -
AATIHADNANY 2-4 Ty YA bATeA 9w It Au 5% NwIATLaRsuY

JFsmi dulenmng (Crude fiber)

' - 1 .
3.18@ ﬂﬁ?ﬂﬁﬁﬂﬂﬂﬂ?ﬂﬂﬂﬁﬁﬂ&ﬂﬂ1ﬁﬂ (Enzyme hydrolysis)

YARAUNITHOBRAT  polysaccharides  1ass Audes
amylase A1MNIRNY (28) 14@amsne F I uay F 11 §A98¥a08 1% Susn
§ pH 5 $apEnear 2 MR. waLsB 1 aa.  $ianeheddsenly  water
bath 37°% ¥ % 10 4 % @Nﬂﬂﬂiﬂaﬂﬁsmﬂﬂ 2 w ¥ way 10 w1i Tamang
m@ﬁguﬁuﬁng lodine solution KAt Fehling's test  AITNAADYLE

£ j
soluble starch sﬁu control uagiﬂﬁﬁﬂﬁubﬁ% Blank

d. 11 ﬂﬁ?ﬂﬁﬂﬂﬂ&ﬁzqLﬂ?ﬂﬂﬂﬁmﬁﬂﬂﬁﬂ% o

g 137 hﬁimﬁqaﬁanqmﬁnﬁmuﬁq 9 ld  ansaTRNe
vfanyiFeu F oI gay FOIT inTesn 7092206208180 N198NT8BRENNT
PsNRY :

8u11.2 %nﬂ?ﬁvﬁﬁﬁ%j¢§ﬂ%ms%&3ﬂuﬁﬂﬂgﬁuﬂﬁﬁﬁﬁq
fEne F I way F 11 ﬂﬁﬂiﬁﬂﬁﬂﬁ@ﬂﬂ%iﬁﬁ%kgﬂmﬁﬂuimﬂLm%ﬂe Scanning
Electron Microscdpe dﬁmnﬁwmeﬁﬁ?ﬁqgéqﬁnqmiﬁﬂﬁsﬂgamiﬁﬁﬁﬁsﬁﬂmﬁau

a.11.3 %@?@ melting-point ﬁ%ﬁﬂﬂ decompose
ﬁqg;ﬁ%g@ Ga]]enkamp.Melting Point Apparatus

3.11.4 @ﬁﬂﬁmzﬂﬁﬁasaﬁa?uﬁqums%mmqqmaﬁuﬂ?m—

@ﬂﬂﬁ?ﬂ pH meter (Radiometer)
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3.11.5 Saaawuniaunvarsavatslusigassesny Cone
and Plate Uiscdméter
sasansnsaranelugrunesnsnio F 1 uav
F o1l Juesnudindy 8% faaaa unte-8196a8  pH  meter
(Radiometer) WeEniaune F I way F Il @28 Cone/Plate
Viscométer (Brookfield Engineering Lab.) ﬁﬁwuﬁiﬁ rate of

shear 399AU 58 rpm 1% Cone # CP-41 ﬂquqmgmwgﬁmmzimﬁ 30 °q

Jufinafignu ldaniafny (display reading) $I8A1%MWRNIAIINREARN
#07UTeALATD G

Viscosity (cps) = Display reading x Range/ 100
a ¥ 3 -] 1 2 ::' [ o7 ] g o ] a:
AINITNARDITY 5-6 a5y ¥1an viscosity %%@tﬂ%mavﬂﬁﬁﬂﬁﬂﬂuﬁmﬂﬁb%&ﬁ

4. ﬁﬂuqﬂﬂiiﬁﬁﬂ$ﬁﬁasﬂﬁaﬂgs%ﬂuan%aumﬁﬁﬁuﬁQﬂmvnau

[ & o em u'.':.:‘l"a - ) o
FFunn s aFuad fonunldlunsvanneatsil 0 2 #aFu @s
Kaolin Mixture with Pectin NF XIIT ¢38)  Zeifusrateluld

SutlTeniulas Galamine lotion BvLHuUBANIANEUEH

e

4.1 gﬂ?ﬁﬂ UM

#Y7uR 1 Kaolin Mixture with Pectin NF XIII

Rx
Kaolin .7 10.00 NI
Pectin @.50 A%
Tragacanth @2.25 nYs
Benzoic acid 2.18 AFN
Saccharin Sodium B.56 AN
glycerine ' 1.808 K-
Pepermint oil @.04 UK.

Purified water to 50 IR
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wineiwy  drfunesssidananiaiufongifeu F T uay
F 11 4y% Pectin WAy Tragacanth @ ufh

S nus 13

ﬂﬁ%ﬂm 2 Calamine Lotion

Rx
- Calamine 7.5 n¥u
Zinc Oxide 2.5 AN
Menthal 2.1 ngu
Camphonr 2.1 A%
CMC 1.5 NN
Glycerine 2.5 dn.

Purified water to 58 4\,

WUNBLW W9 Calamine HnVNUWSY 40 mesh ARULE Ay
ﬂﬁaaeiﬁﬂﬁ?ﬂﬁmLﬂﬁaﬂqs%wu F I WRe F LI wuy
cMC Tl SumaINHAI9UG 13

#fuft 1 Kaolin Mixture with Pectin NF-XIII

§. wes Kaolin Ausnd3vsiam 25 wR. 14 beaken

2. U@ pectin, tragacanth (uSaR1T6N6URANY
y52%) U glycerine uing o

: 3. AYRNY benzoic acid T%&%’}}.‘ﬁﬁﬂ 12 4R, @8 9

seuneluTndvane Foundonfuuni 52 9 % pectin uwZas 17820870 IR 3L R

4. aﬁuﬁqiagaqﬂ saccharin sodium, pepermint
0il wavs1TAYaNE Kaolin lukrennds <1 asuenssluTng el d1fu

5.  dfudZsnnseresinawanasy 50 wn. waslds 4y
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ﬁﬁ%ﬂﬁ 2 Calamine Lotion

1. W§y Calamine Ay ¢glycerin uﬂv&ﬁk&ﬂﬁﬂﬂ
levigate 1%Tﬂ%ﬂ porcelain

2. BN Zine Oxide a¢lulndeuawsNiy

3. L@u Menthol Way Comphor B¢ ldsindu
eutectic mixture (3ufia  WRNRSIUINTS

4. 4Fn cMC (uFanvsies URonys Taw) Z9l& L 0Fon
i mucilage 13uds wamaslulnde  wowssisns®ianluTng sieunale
R itakat" y

5. LBNUNUATUUINAAS 50 sin. WENIHL dafu

4.3  grfumiveany

faSuN 1 Kaolin Mixture with Pectin NF XIII

] o
vaZendiadugndisuse 8 da % ax 2 @y deentug
% Standand aﬁuﬁq%uﬂﬁ Kaoclin Mixture

K-S =
with Pectin NF XIIT §ifl Pectin waw
tragacanth

K=C = gﬂu Control 1ﬁ§ Pectin WAY¥ Tragacanth

k-cP = 3fu Control TudaFufi Pectin  ud (alsl
Tragacanth

k-7 = il control Judndy Tsifi Pectin uedl
Tragacanth

K-F1 T = sfludandrwnaany Tud15ufl F T uny Pectin
umzﬁ Tragacanth

K-F11 T= dudtedrevesne Tudr¥ufl F 1T unw Pectin

uagﬁ Tradgacanth

yudangrenesey TudrFuil F T uwe Pectin

K-F I

uaaiﬁﬁ Tragacénth

K-F I1 L Hudrnsnswanns Tud Syl F 11 puw Pectin

uasiﬂﬁ Tragancanth
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ﬁﬁ%ﬂﬁ.z Calamine Lotion
s nFeNG FUENRSuNG 5 10 9 &y 2 @15y Gema lUd

c-8 = Lﬂu Standard 5ﬁuﬁq¥uaq Calamine
Lot ion @ NgO36NTUNINTEIY

c-C = Lﬁ% Control T%ﬁﬁ%ﬂ Taifl oMe

C-F 1 = fudrndrenenns  Tud Sl F o1 ounu
CMC

C-F 11 = fudanteany  Tudrdull F 11 unw

' CMC
C-F 11-1.0 = ifusndrenenns Tudr5ufl F 11 unu

CMC ueil® F I1 1§ee 1.0 Ay

o
4.4 @ANIOINNAYAATNIHNBILHIUNLNAY

ALY L FuA A SRR SN R uRENY  SesitTy s By
aNANENY 9 Sean i
4.1.1 Sedimentation Volume (3@,31)
Tmﬂﬂﬁ?ﬂ%asﬁuqmﬁuﬁﬁwavﬁﬂiuﬂQ%mvﬂeuaqﬂ
UBNNRTURINITANAENDY (sedimentation valume) 1oBAITAMIMEATA
é@%ﬂﬂﬂﬂ%&ﬁ%?%%ﬁﬂ%ﬁuﬁﬁﬁﬂﬁﬂﬂ%@ﬁmzﬂﬂ%agﬂﬁﬁﬁﬁiaiuﬁuﬂzLﬁaﬂ%ﬁﬁﬁa
ﬂ%mwmﬁw%a@1ﬁugqs%uﬁumaeaﬁﬁﬁuﬂzumzﬂﬂuﬁﬁuqmdﬁﬁ%u1m€ﬂaﬂﬂﬁ?mﬂms

»
ﬂﬁ%&ﬂﬂ%m%ﬂﬁ%
F = Vu/Vo w%m Hu/Ho
F = Sedimentation Volume
@ a ¥ & vy &
Vo = ﬁ?ﬂﬁﬂ?ﬂﬂﬁmsﬂﬂukNﬂﬂﬁﬂﬂi??aﬂzh?ﬂﬂﬁ%ﬂ
2 ol
Vo = U105 90908NULNDL TUAY
S 8 & v P
Hu = ﬂ?ﬁN%ﬂﬂﬁﬁMﬁﬂﬂ%LNﬁ@ﬂ%@t%%zﬂzbﬂmﬁﬁuﬂ

Ho = ﬂ?ﬂﬁ%@ﬁﬂﬂ@aﬂﬂ%&ﬁﬁk%uﬁ%
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gnfumgndnsuein 4.3 B4 b U7 TR
waauesnoumn e JuinU3INnTTaa Mg I0InrNRuL THAN WA
\IQT \II‘L“ = é"lar vGL = '\I-u| &
Abeg ldldnTzifiaw DY IRONOYNDRUDUNY IRTEBL L AIRINT 9% LaA1UTN BT
M%ﬂﬂ?ﬁuﬁﬂﬂﬂﬂmvﬂﬂ%ﬂﬁﬁ fiufinad agan s w1 UTuansunen1smn
HYADU (sedimentation volume) aqﬂgm?ﬁqhéqqﬁqqﬁu

4.4.2 Redispersibility value
s Juanilduses fummgnnsnlunsndunsvans
Faenewes i fint agngae ﬁquﬂﬂﬂ?ﬁﬁﬂqmaqﬁjumqumzﬂnuﬁMﬂmeﬂauﬂwﬁ
BREATRINYININTIDIATTANALNDULRINA b UL N5 AR TRBNABAINE
asIRsHRENNEdy 1 ate AosfunNTieginte 1 ety Husuruaseanenns

: ) 3 v =
Gﬂﬂ7ﬂ%@ﬁ%ﬂ?ﬂﬂﬂNﬁﬂﬁ%%ﬂﬂ%ﬂ%ﬂ?%ﬂ%ﬂﬂ%ﬂiBQWBMQﬁNﬁbﬁﬂﬁ (38)

4.4.3 Dense of Sediment
AITHIANATINUUUIDIOENOU  (Dense of
Sediment) 1 HuaRl4U5Y L RuAINUERLDIHIE WAL AINENNNTA TUA TR TY
anEfia L RavinnasnRueaeenSuae 1 ﬁ%ﬁﬁL1ﬂﬂ§u§@ﬂﬁﬁmﬂaaeWﬂﬁqﬂ%uﬁmi

ANANTHNNEANY (Sedimentation Volume) (30)



SBNRATIS 3wel

1. wanssiesnsadnsySann. 3o
nTsfesnsaIni dlondaunswans Seuleedinssiosns 2 3% Ao
1.1 Alcochol extractinn'

T@ﬁﬂﬁ?ﬁﬁ aleochol precipitatign -9 agueous
extract %ﬂﬁLﬁﬁﬂﬁﬁL%S%iﬁﬂﬂ?ﬁﬁmsﬁumﬂﬂﬂﬂiu grsnnuTRudsnaruany
Bae graatain et duify crude fraction (F 1D fidussunisatioss e
uﬂ@wiﬁﬁugﬂﬁ 2 §TsRARIGH % yield i9afy 2.18% §13sfa  crude
fraction gﬁuﬂﬁfﬁﬁﬁiﬂaﬁuﬁﬁ?u%gwéﬁﬁﬂymvsﬁumﬂﬂu%ﬁﬁﬁﬁmﬁméautﬂﬂ
VRute T 3unuevens o | dudivs dudduduidrens 1ﬂﬁgmwaauswa1azamﬁm
#1  (decompose) sHnlReNTouSe 174-176 % ey Juladids duduey

]

"J g o ol & o o +
N9 LHRRUIRIRAN ﬁﬁ?ﬂﬂﬂ&ﬂﬂﬂﬂ%k?ﬂ% Bl ﬁﬁﬂﬂﬁﬂwﬁﬁwﬁtﬁ%mﬂﬁtﬂﬂﬁ

2 ¥ i bl ' oo B ' 4 = u
duniialuy Aoudviudifinanagow  svavaceludn 3% fazuuie
130.6 cps. & pH 5.8 Avnafingay 3 lunnsae# 1

2. Acid—-alcohol extraction

Tmﬂﬂﬂﬁﬁq acid-alcohol preéipitation /1N
aqueous . extract ﬂﬂﬁLﬁﬁﬂﬂﬁL%B%Iﬁﬁﬂ?&ﬁﬂLﬁ%ﬂSﬂﬂui%ﬁﬁﬂﬁﬂﬁ%ﬁﬁ
wauasfunsifu  crude extract ﬁﬁuﬁﬁﬂiﬁu%qméﬁuT@ﬂﬁﬁﬂﬂzauaﬁwéﬁ
3y ocrude extract 491 alcohol precipitation éﬁ Iﬁbﬁ%mzﬂﬂu
YNNNRDNNA dovnousaunissaruaay L BealdL fusnsete purified
fraction (F 11D Lﬁ%ﬁﬂ?ﬁﬁﬂ%ﬁqwﬁgﬂ%%ﬂé (partially puried) 39§
Aaadafidunnudsusast 31y gﬂﬁ 3 ldsrvsafeanifiy % yield ¥Ry
1.03% §1986a partially purify fraction (F I1) Sanumyifiuess
pfeRanauta 1o fudeldune 6 LEauay . Fuds dudu. e fndos 1&&1@
VRBNLHRY  VLHAINEA (decompose) tHnlREMFauSY 174-176°%  av
LB uReuuay lad Suddanasn frasneLURannt Sau F 11 srnnedal du
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3§1w?ﬁuﬂ17ﬁﬁmluﬁanql?ﬂu
Crude Fraction (F 1)

lﬂﬁﬂﬂﬂl?ﬂu (mesocarp) + &q
1 n.A. 5 8m
(fiN Sod. hexamataphosphate
fisifaAnEy 9 , 20 uIN
1§y oH 4.5- :

f1gl citric acid

ATEINIUNI TN

Filtrate

ifg filter aid NTONHIUAT EAIMNTEY
Filbrate |8
Concentrate

Extract 4uiulis

75% alcohol 15y1@T
IS i1 ﬂ?ﬂéﬂﬂuﬁnTgaau
penawiy
Z19nEnoudng 75% alcohol 2 @y
#1988 95% alcohol 1 ATy
R aulHuseR 65 4 45,
saaudaRinn oy
unay 1 88a
TGP

:

yield 2.18 %

U 2 UAAYTURDIUNNTARARNT crude fraction Hﬁﬂlﬁﬁﬂﬂﬁk%ﬂu



%%xw%ﬂuﬂﬁiﬂﬁmxﬂﬁaﬂqs?ﬂu

Partially Purify Fraction (F 11)

Al finndoy

20 u1f ATONHIY

lﬂﬁﬂﬂﬁl%ﬂu (mesocarp) 1 fin. >

+ 5 @AnT U%y pH 4.5  fheune

ﬁ?ﬂ citric acid
ATEINIY 1Ry filter aid

£ 3
avangingou iy > Filtrate

A1TRERNE 2% K979 ATRNWIL

A
ATEATATO

yRay | ien
acid-alecohol

gy 3 1m

HenauL1n <

L
YDILIIRUTANR <
(yield 1.60%) f1dnensumisg NTENNILGN TuRan

auuky acid-alcohol 2 @94

65°%, 4 ¥3. 75% alcohol 2 %4

95% aleohol 1 figy

28

> Filtrate

tﬁu filter aid
ATAINIY
ATEARNTDN

> Filtrate A

concentrate

v
Extract ﬁulﬁﬁﬂ?

75% alcohol
USes 3 1M
ATBIW U

i Tumou
AENBULI"

PRt

T5% alcchol
t ¥y auudieR
65°%, 4 1.

v

=
2D ININRYIIWIR

URAY L B8R
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yield 1.038 %
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cll =3 - e o [ Y F-3
ATen 1 ATINIUTEU I NSURNBAUENT 9 Tﬂﬁﬂﬁﬂﬂ?ﬂﬂﬂiﬂﬁﬂﬂﬂl?ﬁu crude

fraction ||[R¥ purified fraction

3Fn17 10588

AnEnL ISR TARR

ANTRERY

Crude Fraction (F 1)

ANAENBURITAERS aquecus
extract maqxﬂﬁanqt?ﬂuTu
60% alcohol

afald vield 2.18 %

e an [ - |
Viwn eud einanaoautingy
= b4 - =
awy UTadTaniantng 8
1& decompose ﬁ

174-176 " 4

wniuRLaLae (6 luin 18
zﬂuﬂw?azﬂnﬂuﬁmﬁauﬁﬂqﬂu

'I 1
TRdenanau

7]
AVTRERIBNN 3% TAauuie
130.6 cps" &l pH 5.8
wnedin i uisauela Tu

alcohol

Purified Fraction ( F [I)

ANAENDURITAERE agueous
extract N 1REANITEAS
acid alcohol Tﬁlﬁu crude
extract fANNENAUATITRERIY
2 "
#1104 crude extract a8
75 % alcohol

afnld vield 1.03 %

4 o o
itiugnufefntiwn Snfy
) ¥ o » o
iawne N5A1USEnianles 8
?ﬂ'dEcompose f

174-176 "%

o %
wasiuaeaeane @ty 1
dTaeRemin 1a TR

ATRLanmi 3% anumie
207.6 cps® 1 pH 2.8
wnvi il saudela Tu
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% A19AER10 3% pectin NM1uulia 7.4 cps




30

k3 on 3 1 ¥~ g &y -
%409 s URITUNEA 1%uA aoude oIl frvavareluwin 8%  feswuis
207.6 cps § pH 2.8 @euadi lousasidlunigred 1

. = d . : e = =
2. HﬂﬂqT”ﬁﬁﬂﬂuﬂﬂﬁ‘ﬂ?ﬁﬂﬂd?gﬂ?ﬁﬂﬂﬂﬂﬂﬂﬂﬁ?ﬁﬂﬁlﬂﬂgﬂﬂl?ﬂﬂ

Ve | a é o

3 ﬂﬂiﬂﬂﬁﬂ”qmﬁ””%ﬂqﬂ b QavqLﬂ?qﬂﬁﬁ?ﬂﬂﬁﬂﬂﬂﬁﬂﬂﬁﬁq?ﬁﬂﬂ
- o v N
LURBﬂﬂL?ﬂ% F I pae F 11 19Nﬁﬂﬂ7ﬂﬁﬁﬂﬂﬁﬂmﬂiﬁ%

r 4
2.1 Nﬂﬁﬁ?ﬁlﬁ?ﬁaﬂﬁﬁa (Elemental Analysis)

ANNITNARDSSL ARG F I way F 11 kavéa
aein 95 TauaunRivian@ann moisture 1Hufansne F 1 (Dried) uay
F 11 (Dried) annuailousael3luansneil 2 Wy Tsie L Ulany s Faul
faulsenpueny  carbon (C) Tudns¥o8Ay 17.79 wae 21.31 Q4 F I
bR F II uavwulidomay 19.33 WAy 22.89 1w F I (Dried) WAy
F II (Dried) @816y RRU5¥nouuns Hydrogen (H) Somfy  3.11
Ay 3.48 Ju F I say F 11 g9uly F 1 (Dried) way F II (Dried)
WUl F0uRY 2.72 WAY 3.24 @INKINY Xﬁwuﬁﬁﬁq Nitrogen (N) bHusau

ﬂﬁeﬂﬂﬁ?%ﬁﬁ?ﬁﬁasﬁﬁgﬂqs%ﬂu
3.2 uanqiﬂﬂﬁauqmﬁuﬁanﬁﬂsﬂﬁ
ﬂﬁ?ﬂﬂﬁﬂﬁﬂmﬂuﬁﬁmﬂﬂLﬂﬁﬂﬂ@ﬂﬁ?ﬁﬁ@bﬁﬁﬂﬂﬂb%ﬁu F I
BAE F 11 lOnSaSNK L3 1%0191¢% 3 n19neans be s Y5eusfisufy  pectin

bWRY Sum arabic

221 A13NesaY Color test for carbohydrate

Tasn1sNaanYsin Anthrone test szl @ ve ﬁnﬁﬁsﬁﬁmsﬁﬁﬂﬂqs%ﬂu
4 : ¥ 73
F I Ry F 11 azséuﬁﬁias%m%snmﬂuuuﬁumﬂﬁﬂﬁmﬁﬂﬁ%ﬁsﬂumu BLREATTNG
r-¥-1 k14 = d d
#0uTa®3% Molisch's test wuldun ® ve 12ufiu  Tagas iRy IBIURIY
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Elements
#rngng
% N % C % H
#1984l F | (Dried) - 18.33 2.72
#198f0 F 11 (Dried) = 22..89 3.24
q19a06 F 1 = 17.79 3.11
ANTRIA F 11 = 21.31 3.48
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Eﬂqenuguwaeﬂiﬁﬁﬂﬁ%ﬁsﬁnﬁu ANINAROUAY pectin waY gum arabic B9
vusrgendTudmiosn  wudnld @ ve test AunnTnasausesne3E | dufu
uﬂnaqnﬁﬁQ7ﬂuﬁﬁaﬂaqﬁﬁiﬁﬁmLﬁﬁeﬂqs%ﬂuﬁ1ﬁaﬂﬂnﬁ7ﬁq_ acid
hydrolysis w@adienuinldue @ ve test AUNITNAROUANIET19du Lty
BN wEAvINKITRAR F I uay F 11 uﬁﬂﬂﬂmﬁuﬁaﬂﬂﬂﬁﬁiﬂﬁ%iﬂﬁﬂkﬂiﬂ
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pectin WAY¥ gum arabic ﬁﬂdﬁ?ﬁﬂﬂ&ﬁ%bﬁﬂ?ﬁ%
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o : g ﬂlﬂ o d
carbohydrate  lagfiin159as0y Fehling's test DRUREVIETE TR
§15 reduction [@e¥MINNTA reduce f19a¥a1e Cuso, HinduTluaqvle
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F 1 ugy F 11 §198%808 1% Ay Fehling's test wudnlsilding @ ve

! o 2, ' e £ 1 Ba & w. o » o
test ufavdiupgurufie 5 wnf 0818 L9Ne L Nndues lUSauy 9 wuitasiing

a"-' 2 : ar U 2
ADULAYLAATY [ BYNTTVARDUAY pectin WAY gum arabic WY IRNA

1 [~} ar v o F=] 1 dn a’ ,n

Vs Befusngsifios ufiony s Suu o819 15RR L8891 acid hydrolysis auny
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v lo® ve test TomiRasdunvnouiuasany cuprous oxide iinduly

o8 e d b JJ ar -

bARINITR 1 ¥NH ASNRTREAY LA IR 3 NNTUARRYAY pectin R¥

gum arabic wUTHNAL WL G2

2.2.3 n13vesey glycuronic acid WANITNOROY

fI1FHIN glycuronic acid Tﬂﬂaﬁ Tollen's naphthoresorcinal Ay
graste F I wae F 1T (dusmeldlusnansdi 3 ﬁﬁiﬂﬁﬂ&ﬂﬁﬂﬂﬁk%ﬂ%ﬁﬁ
2 fraction avl¥ @ ve test AunIINARDUETSARRLALURINNTHA acid
hydrolysis l@ualfig198siaes g (deep purple) Feaearnledly ether
%ﬁﬂﬂﬂﬂéu%guﬁﬂﬁ agueous phase ANINARDYAY pectin IHWR LsiEnL %
fa% gum arabic 19NR @ ve test afnedaien  SensasualuanTied 3
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iwRanniFem F 11 Ove |[@Ove |Ove @ ve @ ve
(i Qg 5 uafd Glhuag SR
acid hydrolysis F 11| ®ve @ ve @ ve O ve ® ve
1 ¥ SERIT 1
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AsVeReUENANR  pentose - TamdinyfR%eafuy
Orcinol reagent (14) avldsnsfidsn: Sussiden WA F 1 Hay
F 11 avifiuifonlsuforen  luame® gum arsbic avld ® ve test 4
LauNd  RaunnTnesauinana ketose l@un fructose Taw Seliwanoff
test (14) Heavldn19Runeoudn wudn acid hydrolyzate en¢ F I
av1f @ ve test lafaieuifiuifuiens o usy F 11 av (118 @ ve test
LU 7

2.2.4 p159esiny Iodine solution test ®156AR

vRennLFew F I uay F 11 asﬁqﬁg‘jﬁ%mﬁuﬁﬁm Iodine if @ ve test
ThsrsRaloonay Tuanedl pectin way gum arabic 19 O ve test  AUNA
8 lodine denadnsasldlunngred 2 sdrelsfasnTavaneuns F I ey
F 11 #89N1991 acid hydrolysis ’owti'i?f@ve test ﬁ'mlfqam lodine

(ans9h 3)

2.2.5 nqﬁmmﬁnuqmauﬁﬁﬂq?ﬂﬂmvﬂau (Precipitation

test) §19W3N polyuronides esﬁqmﬁuﬁﬁﬁmﬂmsﬂﬂuiﬁﬁu alcohol WAY
flusrsavang L nanany TanrrdnwudngnsavatnenssTsfo L fonyi oy F I
war F 11 ensnafivsest3luansnsi 4 avsﬁﬂaﬁumsﬂauiuuﬁeﬁu alcohol
BaY ANUFITR¥R1®  Thorium nitrate Lead acetate WaY¥ Ferric
chloride iduifeNug1saeane pectin unf l§avanefuene gum arabic
(ansn9d 43 B9l fuavnouar | Buauns '

" = ¢ Gl
2.3 uﬂﬂﬁiqLﬁ?ﬁvﬂdﬁﬁﬂivﬂﬂnﬁnﬂuiﬁﬂq

n173ieseivUTNNEosIEI9Ene 9 lAuA  Sodium
(Na), Potassium (K), Calcium (Ca), Magnesium (Mg), Manganese
(Hn), Iron (Fe), Copper (Cu), Zinc (Zn), Aluminium (A1),
Silicon (S1i) hag LEad- (Pb) ﬁﬁﬂﬂ?ﬂi?@%bﬂ?ﬁﬁﬁﬁ?ﬂkﬂ%ﬂﬂ
Inductively Coupled Plasma Emission Spectrometer dqu

. F=% o =1 ‘ ¥ b4
Arsenic (As) ®9293La71u3laeAfunnsg % USP XXI uaviievivndndas
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AT 4 qmauﬁﬁﬁa¢ﬁ1iﬂﬁﬂ1ﬂ§ﬂﬂqs?ﬂuTuﬂﬁTa=a1ﬂTﬂuzwﬁnuﬁa alcohol
1UFay i feudy pectin uRe gum
ﬁ’]ﬁﬁll’lsl 10% Thorium Sat. Lead 10% Ferric 98% alcchol
RITNARND nitrate Acetate Chloride
& » o i ) o
arafnifon | eenaufuinn | senawiuudie neﬂnuquu%q menauiuude
nifeu F I 1 T8 Ta
o 20 u P o » o = [+
mIafailRan | asnanduinn | asnouduudi | eenouduuie | eenswiunde
nifay F 1 Ta 1a Ta
i 2 i v ] - om [
Pectin penauiuudy | menaudundy | eenonfunde | eenauduuf
477 Ta T8 s
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L@?ﬂﬂ Atomic Absorption Spectrometer ﬁ%%ﬂ%yﬂﬂuﬂﬂﬂu%ﬁﬁ%ﬁwuﬁﬂq
1%ﬁﬁ1ﬁﬁ®bﬁ§ﬂﬂﬂt%ﬂu F I ifg F I wﬁﬁu%ﬁqqﬁﬁﬂﬁﬁﬂéuﬂniuﬂq?mﬁ@
sﬂﬁaﬂﬂx%ﬂu iﬁuﬁ Potassium Sodium Calcium KA¥ Magnesium 1%
Ynmang 9 Au seusasliluenTaeh 5 Tu F 11 wufl K uae Na @audng
5§ Anllfle 5.64% uay 4.21% @UA6Y Tuamed 7 II WwONAIANIN K
Na way Mg ponldidudrulung wdwudnfl ca wanBe 1.02% wasfl K Lufe
g 2.21% Tuameiisl Na way Mg %pEndn F I ° quuéﬁﬁqﬁwuﬁam Town
Mn Fe Cu 2Zn Al Way Si wuiltSsimuny Fe 2Zn Al WRy Si 1ty F
11 gamndndwule F I (ereaed &) wull Pp gesmnnlusnTste s vaen
nieu  Hupendn  ©.88 ppm Tuamed swufl  As g lusrssfol dfen
Ni3UULRY (a9795 6)

A ¢ 2
2.4 HARNNTALATILRRBUTENAUNDIEIAR

2.4.1 Ai@37e9dae TLC

dangnefNTafe iDL Tau F T uay F 11
ﬁlﬁ@ﬁﬁﬂﬁﬁﬁﬁ acid hydrolysis WR2 ®15%2N polysaccharide'ﬁﬁﬂéﬁz
a1 hydrolysed ldifusisavatmzns hydrolyzate fivenaudaawin
monosaccharide QY% IN2IINNTH) hydrolysis Lﬁu1ﬂaﬁq@ﬁugiﬁ$wTQQQ?
ﬂéﬁ%ﬁa disaccharide trisaccharide %%ﬂ oligosaccharide gﬁﬁﬂﬂ%
§198¥R18 acid hydrolyzate AMHR@59¥URNRONNA°8 pure charcoal
w&9an3 L e vdnngieansitnnalen3fdne 9 Banagda TLC L ReuRudn
aasy 9 #lfidu standard eﬁﬂwﬂﬂﬂimmaaﬁﬁuﬁmeiﬁiugﬁ% 4 wWuin
F I way F 11 dreefidenafinsefy standard rhamnose glucose WRY

galactose |Husruysenay

2.4.2 Ria37wdeaE HPLC
VaganisiiasvsinnsiansitanaTanniald
Lﬂ%ﬂﬂ High Performance Liquid Chromatography (HPLC) Tﬂﬁiﬁ
column Supelcosil LC—NH_2 1% 75% acetonitrile 1uﬁﬁkﬁu mobile

1 o g o Cﬂl 5
phase wu1ﬁiﬁwmﬂﬁ?umﬂﬁuﬂmﬂeuﬂmﬁﬁﬂﬁ&ﬁ@ﬁiiiugﬂm 5-8  luzyd s
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fﬁnmﬂauiﬁwq (Ny/100 nsw)

o ]
A8
K Na Ca Mg
ﬂwﬁﬁﬁﬂxﬂﬁaﬂql?ﬂu F I 5.64 4.21 Q.70 1.38
ﬂn?ﬂﬁmxﬂﬁaﬂqs?ﬂu F 11 2.21 D.29 1.02 D.80




AT IR 6 ﬁquﬂizﬂaumﬂeufﬂ1aﬁwuﬁaﬁuﬂﬂ7uﬂwﬁﬁﬁﬂ1ﬂ§nﬂqL?ﬂu

ﬁﬁﬂﬂneufﬂwq-cuﬂ./100.ﬂ$u) ﬁﬁﬂxufﬁWQ (ppm)

fpsing
Mn Fe Cu n Al Si Ph As

ﬂqiﬁﬁﬂlﬂﬁﬂﬂﬁz%ﬂu 10.37{44.70|1.15(8.45|75.45|10.80] <0.08 None

F 1

fraana RN Tan 10.22(19.26[1.21|3.92|16.33| 3.37| <0.08 | None

F Il
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