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Abstract

Determination of sugars in the canned liquid foods

Siriluck phraisagnob, Supaluck Siriussawakul
Project advisor : Pussanee Tudpinij, Warapat Parkpienkijwattana
Department of Food Chemistry, Faculty of Pharmacy , Mahidol University

Keyword : Canned liquid foods, Sugar determination, Volumetric titration

This project was conducted to determine all kinds of sugar in the selected
canned liquid food formulas. First of all, the canning of selected formulas were
reproduced and a proximate analysis and sugar determination also were carried out.

From the selected two formulas, one contained milk and eggs, the other
contained pig’s liver and eggs as protein sources. The finished products obtained had
smooth texture, desired viscosity and flow rate. The results from a proximate analysis ;
moisture contents, total ash, crude protein, and crude fat in pig’s liver formula were
77.69, 0.44, 4.42 and 3.16 %w/w respectively and the milk containing formula were
75.60, 0.62, 3.87 and 3.88 %w/w respectively. The volumetric titration of sugar contents
by using Fehling’s solution, the reducing sugar and non-reducing sugar contents in the
pig’s liver formula and the milk formula were 0.69 , 5.13 %w/w and 1.30, 4.70 %w/w

respectively.
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*brix = degree brix

°c = R9ANLTALT e

g = N3N

HMP = High Methoxy Pectin
kcal = kilocalories

L = litre

mg = milligram

min = minute

mi = milliliter

m.osm. = milli osmole

w/v = weight by volume

w/w = weight by weight
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VRAUALITNITINE (Materials and Methods)
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1.

®
Liquid blender (Moulinex )

®
Havard Trip balance (OHAUS ™)

2.

3. Hand refractometer (Nationa|® No. 19771)

4. Autoclave

5. Water bath

6. wirpamanilndnnszilaeiedniu

7. Hand homogenizer

8. Homomixer (Homorex® Brogi & Co0.AG.CH.4123 Allschwii-Basel
Binningerstr.106A

9. Plain can 111/ 300 x 407

10. wifatls

11, Bnng

12. Beaker 600 ml

13. Evaporating dish {uH11AUEINA19 8, 10,14 cm.

14. 8o, @, Tndeuazgnings, neslnasinlane, 1w, deu, n1negiitiaw, Spatula,
firunszileq

San

1. lalA 6. uNsgan (Ins-1muunsn)

2. Fumy 7. vhifuite (hifuiwdesamedy)

3. ﬂﬁfmﬁﬁqmu 8. High methoxyl pectin (food grade)

4. Wnden 9. Tnndu

5. {1{"][51"]@1/]?'18
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1. FILANARL 0.8 N3N
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Aniden ndaandn funy Aeliazenn Wudududnede 50 niutinlufely

anifuingn 5 W

TaflrivinTaliTu 15 wai 49 100 nFusinlUfieldgniflunan 10 win
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anlaediuiiunmnslild v ans neu anduilumanlu blender unan %
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W7

a a y =

IFNANTAZANEWARY TT1 1 W7

Tddugn i Tunanawihuiiamaaiuiung 1w

Tdiniaien 1T 1 W

ldndng tulidniudungn 1w diuliunnsdaetiinauliasy 500 ua.

antutiunanliiiusemeaiuduna 2w

| v
Wnensuanli1uATes Homogenizer 3 A5

10. ¥1e79nsNaN 1e1LATEY Homomixer 8 W7 (A9NNK39 200 $81/1417)
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finden ndaerind &ldazenn ﬁuﬂuémﬁnﬁq 50 nfwtilfielsgnidu
81 5 Wi

alrisin il v w9 100 nFaninldiisldgnidunan 10 wifi

Finsfuits 5 n3u

virimanaeliazaneluum 250 niu antusinansaailats
anlaatlfuiFunnslils v ans e ansuiiunasily blender unan v
W

Fugnsazanamaiy 1 1 ud

sy tunguiunan 1 10

diniTen 1T 1w

dndae Tulidnmuinan 1 w7 UsuBunnsdeulsiasg 500 ua.
anutunsaiuideraamatuna 1% i
vhevnsuanliineies Homogenizer 3 A%q

e mnanaslaleinieEes Homomixer 8 U171 (A2ai59 200 38U/AT)
1998 Msmaas unselad Tl Exhaust 1w water bath 9nmnd 90-95
°C iunan12 it antduinlmentaelae 4 eiesnentln e lua

a

i hldunszuaunissndelagld autoclave Ngrungi 121°C Wlwinan 25
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l

Wudn@en Ty 1 Wi

l

WWanane £ 1 Wi

!

UFUFaeATU 500 Na. TTuliEidniu 2 wii

l

v

Homoginize 3 A3

l

Reduce particle size fiagl Homomixer

(GES

LAUNHTN 1 Fanananswadiiungs B

2. Proximate Analysis

la+unma-+un Usuisuamg

Ve AR T4 1% U

l

ANANTAZANNARLY 1T 1 W9

l

a 70J o A y al
WINUNTWNT 1134 1 W

l

WFANAN@eq 174 1 Wi

!

Wanane 111 1 w1

l

15usaeAT 500 N4, TTldnm
a2
1 UNNAT

Lo

Homoginize 3 A3

!

Reduce particle size fiagl Homomixer

1 A

LALNET 2 Fanananawadiiungs C
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2.1 msmdsunaianndunsalsniniun (Moisture content)

LATAIND

1. Hot air oven

2. Aluminum dish AUAEUENUANTNAN 5-7 LHUFLNAS

3. Blender

4.In3euazgninga
= =

5. NALATITEN

6. lAgaed digital
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1.

6.

11 Aluminum dish aulugaugamni 100°C Uszanns 20 wn alsiifulu
desiccator T41i1tin dish t1lan

D T T N
Farntindnetng 3-5 niu (advaniaun)ldaslu dish nauseteliianadio
dish

v
TLIVEILMNLY water bath

1
= a

\WafnasnaBuwianlviinlilel Hot air oven Nanunl 100°C

auaunIziviminasd Tnedndneuuazdeimn %1 dalue auiiwinngsls

1 o

pnanulsliiu 2 Aaansy

v 1
o

a v & N %; o
7alonifinli desiccator G91NUTIn

N19ANUIY

SunauANTWTelFumn (%) = tmindvneldudasainnisasiuid 100

v
NN FDEN9AAUNI LI

Finatinaiiluaadian - euNALlu Total solid

Total solid (%) = 100 — UFN18411 (%)

2.2 n1sud3anee Total ash

LATAIND

1.

o~ w0

Muffle furnace (500-550 mmmm%m)
Crucible

Hot plate

Crucible tong

wraada digital

a o
1

1.

117 crucible 11 heat U4 hot plate wa¥auuaasindnenls muffle furnace 7 500
avAEmAEad Useinns 15 W uasnunAeliffiuly desiccator fainmin

crucibletilan

2. faunuiinsaesnelsenns 2-5 N5 (aseaz@sn) bdlul crucible
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v !
gns UmtnFneenauienfieants = (100-A) x X niu
100
R Yoo
A = % ANTU viTe UFHnasin luinetneanmg
X = dninsivedean (2-5 N3N )

(taouauanld ~ 2 N AnuEugald > 503 )

3. A heat crucible WiaNFIRENILY hot plate AunszyivAL1egnNT ludian

nuAATY Hanmuziiludnn charred mass antiuinld1ld1u muffle furnace

4. wngneenelu muffle furnace 91 500 asA@aITIAAUNIzIIANTLaUGNIN Il
1aal o A 1 dl al/ o A =

aunun lNdnmasnasay ash Nldlaaialiazi@nqvsedmn
5. flad crucible aflasiunisnszatenes ash uwaile  AeldlAdulaly

desiccator F41i1tin
NSATUITY

Total ash = Hun ash x 100
Wminsaetinaan

2.3 n1su1d3anee Crude Protein
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1.

Buchi digestion unit ( B- 435 )

2. Buchi digestion unit ( B- 323 )

3. scruber unit (B-412)

4. Buret

5. Erlenmeyer flask

I

1. conc. Sulfuric acid AR grade, Labscan Asia co.,ltd. Thailand

2. catalyst mixture : Selenium reagent mixure , Merck, German

3. 0.1 sulfuric acid

4. indicator ( 0.01 methyl red iaz 0.1 % methyl blue in ethanol WTENLEN )
5. sodium carbonate solution (for scrubber)



azangl sodium carbonate 600 N3 Tutngu 6.8 AR3 WTaaraIE sodium

carbonate tetrahydrate 1.62 Ailanin Tungu 1.8 ans wAN bromothymol blue

indicator (1/aau@n PH 6.0 - 7.6 lusnaiiludun(u iWagn neutralize axiilug

Waesdu ) 100 mg @195 wash solution 3 L

6. 32 % sodium hydroxide solution
7

2% boric acid solution

aa o
28N

1. Digestion

1.
2.

10.

11.

§1399791 digestion unit siaidinri suction unit FeuFaavals

Preheat heat 784 digestion unit 5-10 W ( WAATeIuANALAN
AMFRUNGA = 10)

nI/ o 1 dl 1 4 4 o 1 a
FesneenNIuNIIaLURIAY 0.2-1 N3N advaziBualunszAINgey
(IR GT R FIRET

ABEiNg

ldnszannsasniansaatineadlis digestion tube

%ﬂ catalyst mixture Ag cupper sulfate + potassium sulfate 99
selenium mixture Y3=und 5-10 n3u Al digestion tube

114 digestion tube aslu digestion tube holder ﬁ@glﬁ_lu rack

(71134 hood ) 46X conc. Sulfuric acid 20 ml a9k digestion tube

11 suction module saLNAL digestion tube ¥4 6 tube UATEARARL
tube ‘Wi dqnenegaanetiazes suction module feunRauing
29na1N Hood

thgpiitlsznetaiaudaaslu digestion unit ulanendlazes suction
module lUfnWuAs sia hose WU suction module

\Welw start, scrubber azneulnednTulm



12.

13.

14.

15.

16.

FunmszAunsandunduALan sedundulinaslndnvaenifiv 2-3 1
fndugaiull Wanaufeusnfisssu 7-8 vdetianasan

Digest aulfraamadlad dgagen Auadesedn 45 WA ualaelln
YupauANAINTRY

N suction module W38N digestion tube Fuanslusummian (GSGN
\m scrubber 1'95)

dleifiu nem suction module aanudati digestion tube lulinnnsnan
1u digestion unit siald

EGERN

2. Distillation

1.

©® N o o k~ D

10.

leculdiieaduniiusn 14 tube mif«’gﬁm@ﬁlﬁ@uLﬁuﬂ@ﬂ@mlulﬂ?ﬁ'm
U4 flask 11lan7 digestion outlet 11 checklist Fail ﬁm@zﬁ'ﬂug{iﬂuﬁ\ﬁ
Tovetniu oo Weln “wait” fumnefariemien Unilsen
a9l aspiration Aadludides nel * preheating” LAiasazineudng
SYUL WAY aspirate e seaull “ wait” fu
ﬁLLmqmuQﬂﬁg\iﬁqmmﬁqﬁ

331041 = 60 ml (Anann SRsdau nam: 1 1:3)

1/3010U sodium hydroxide = 60 ml (AAAN 8/ NTA: AN 1:3)
Delay time = 2 AU

Distillation time = 3 117

Aspiration = g l¥ituAnTlug@en

Wiz Erlenmeyer flask 2u1m 250 ml LAN 2% boric acid solution 60 —
100 ml AN indicator Ag methyl red waz methylene blue aulAdaig
up 111 flask I ldirdasdnu distilate outiet Taelsilane outlet quasiu
boric acid solution

e digestion tube ﬁlfl digestion mixture ‘ﬂgj wAZIE AU
grungiiasudnlisiadiniy distilation unit ( N digestion mixture

v 1
wiasia WFNTnauantias 19 heat wn-lu distillation unit iaw )

NALN start LPFBNAZLANEN AN UATENFUNAN AunAnATesadmad Y



tube ARTHAAN ( WWAANNINNE CuSO, —>Cu( OH ), —CuO( A ))
winfratWiAAmanla  (Lanwaneliiesne) 1inatly NaOH
1] 1 -&l a 1 = £
(ﬂqumq ) INBLBINANANFNNARNNIT
11, WamUnaINALATazls distillate Usz1nd 100 1A, ARUNNAWANS
distillate outlet “a9a1NIUNTEINGAY aspiration 14 residue U921
114 digestion tube azgn suction aan#iv il
12. \aaw flask AN distillate & 1¥iane outlet agjwila distilate WA
1laneiAae wash bottle
13. 11 flask N4 distillate lvan7 titrate ol
3. Titration
o . . . dl v Y . . al/ v
1. 719 titrate distillate Al@sae 0.1 N sulfuric acid aunsziels end
point AN9LAS
2. AIUITUAN Total nitrogen WAz Protein Adil
N15ANUIY

% Total nitrogen = Normality x 42.984 standard acid x14.007* x 100

PN IadRaeeean (4a ) Wunsu x 1000
% Crude protein = % Total nitrogen x 6.25**

*14.007 Aia Atomic weight 224 Nitrogen

** 6,25 AR empirical factor &115UFaeN98113919 L]

2.4 n1swdsanas Crude fat
\pFasila
1. Goldfische fat extraction apparatus
2. Hot Air Oven
3. Desiccator
4, Lﬂ#@d%ﬁ digital
AN5LAN

Petroleum ether (b.p. 40-600C) AR, grade Labscan Asia co.,ltd. Thailand
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1.
2.

o ] £ % dl [ % £% [~] QQI = 1
yUasinatinsauusi Mnieiuliuaniduduaziaanlaelging
F9FatingaLLiIasiNazifanlseNIns 0.2 NS LunIvANENIagiazldviaiie

WlasasneAnii wet weight dszanns 2 nFu

aa o
A8

—_

10.
11.

12.

au beaker a1 71 100 °C atiatiay 30 Wl ivliiuly desiccator uAadamn

Umtin

e cooling water bath Tngitla switch 183LATaILAZNALN cool

s switch 1914a 17 “ON” Tnilu switch nssiumiieidla Heater (switch

wAazduAzAILIAN heater 2 81 NGeINT9ld heater teduAza Tiildbeaker
a4 T oAy A A o gy .

1799solvent 17811 pAne watch glass Liva load heater andunld switch

o Dagumonnienllin HIGH

v
a

aanmateianszAIEnees 2 du avlu Sample tube 9@ ATILTINTLNN
A g9 Y 1 o.R
wWali solvent nszaneliasinaialia
aon Sample tube W l1/lusendne holding clip u&aAu Sample tube BNgIUU
Tilawinauge azvinlidau bulb AN INATU clip ek
W solvent ANANWILAFBIN19841W beaker Uszunns 25-30 ml 14 marker 3m
. s 4 ays adia - X

521 solvent 130414 beaker ialddanmanstiniinag leak nazuluszuy

Y o . . 1% = v o o
A4 beaker LUNNU retainer ring LLmMHuLﬂ@mImmW}
a o d v e L X
AetuANeaguuiueu [Wmnda ieAae “UNen heater TUAY” AREFULNLNG
an heater IulUumziufu beaker
a1anN9UiumannFen tnsansvdl heater adliineann heater aRILAN
reflux rate 16 Aalilennsnausaaed solvent 5-6 MeIA/AUNA (AMFLN1INAL 4
SO
NINNINAU 4 Falus
\Hanisnduadaanysnl 1914 reclaiming tube [inlUunuit sample AanuFauay
w1solvent nausaaaly reclaiming tube aunsziawaaus oil v3e fat uas
solvent antantiae A1l beaker

L [y Al [y o

012/ reclaiming tube 28N uaaTenyEin beaker NAMNANUNEN 19 beaker ad

UUNERl beaker aragluuua@sinyuivainiafaumile heater (U3uln



LOW)3z1u8l solvent lilauinauuwiaaiin

1 1 v
13. 11 beaker lUauuiiedl 100 °C 30 w17 Feuaziinausaiimiinaes beaker

1A uusieR 100 °C 30 WA iuLAEaY

N19ANUIY

%Fat = (WN1inaes Fat waz beaker — 111N UaY beaker Lilan) x 100

v
NN A ENINAUR LI

2.5 n1su1d3sunnee Crude fiber

ai a
LATANND

1.

© © N o o b~ W DN

Crude Fiber Digestion Apparatus: sznaumag condenser %qmuwaﬁﬁu
beaker 600 ¥a. Hot plate Uiuanmnils ( finlsiin 200 1a.( 25°C )uhan
el 15 + unTisedhgesgnunnineiiunanialy beaker Wasildnann
NINARKAY )

finsesieresudeinulily Wefnnsnsesetinemnide Adudne 45 dudeii
Buchner funnel, 2-piece with perforated cup

Filtering crucible : Gooch crucible with perforated cup

Suction pump

Muffle Furnace

Hot air oven

Desiccator

Policeman

10. NFZANUIRNI

11. wnllfln wse hot plate

A15LAd

1.
2.

0.255 £ 0.005 N H,SO, : 1.25 gm. Conc. H,SO, /100 ml.
0.313 £ 0.005 N NaOH : 1.25 gm. Conc. NaOH : /100 ml.
ﬂ']’WNLﬁ]jll%ljuﬂ.l'ﬂﬂﬂiﬁLL@tﬂl’Nﬂ@ﬁ‘[ﬁ]i@@@ﬂﬂiﬁﬂﬂ’]ﬁ‘iﬁlL[ﬂ's‘i’l
HCI 1% : 10 ml. HCI/100m|

Alcohol 95%

Petroleum ether bp. 40°- 60°C



6.

Acetone

N19LATENNAUNITNAADY

1.

3.

P11B3HIUANNTY

AFuAeeNeanLszing grains, meals, flours, feeds Wae fiber-bearing

material #3gnunsarndasunlasuean ldtinfegnsenvnsunga Ny

ﬁﬁﬂ?mmﬁqaﬂ'wﬁmmmuiﬂmﬂ?mﬁmmm%uufiqumiﬁlé’]’mmmLmuﬂﬁu(

uniform fineness) FulunnTusATlagan

n14m sl

FaFnata T LA IARLAEANY 2 N3 (fiber 5-50 Raan3u ) afinlusuaan

Taeild Petroleum ether( bp. 40°- 60°C ) ldwavinudaatinaanmng aulfiiaudn

Ugassaud SugauLia vg1szanns 3 axe feliusieluanna
vidaanaaldiaatingi ldannimaansinsunadlasiu Iald Goldfish

#1UIMLNAYAYY Filtering crucible

1 v 1 1
- Taeiauf 130° + 2°C autNutinAIR AT

- W7 550° + 10°C 30 W

S o
1

—

Deasufudiezes neagnisinazesinsadatevietinng diudnsnisivazes

1" Condenser TUN1EMAY ( AUEMNIG reflux ) AUNIEINgUNYNa091NT

TwagananiAzes agsendne 75° - 80°F

14 defatted sample a3lu beaker 600 1a. LHix 0.255 N H,SO, TNAuLAaA 200

Na. a9lu beaker WANHANUAYRE198 1 MNIIAEIATS

27 beaker U heater ﬂ'famﬁﬂ%uéﬁﬂ QUNIRIFININNBANY condenser @4

% a . . dl dl 4 | ” Y A

agfuuu Wa main power switch NsENaR9LATaslUNAUMLS “ON"URTlA

unAAN heater AWz

Fnans e beaker Whaaan1all 1 Wd wda reflux siean 30 WA ugenaned

o o . 1 | dl 16) & o 1 a v

n4aq digest 1ein beaker uszazine Ll l¥Fetinaa1nsfindne beaker

luanuznsenis digest wisanAzasnsasinalddnaiuineuudiy cup 189
dJ 1 [ . o %

Buchner funnel @fiafy suction pump U5u vacuum Tlddsyanns 25 s

1lsan( 735 NN, Pressure ) AauinistagarAILian lmindunenasllive

1114017 warm n398nIay



6. WAL 30 W17 8N beaker AdFARI AT 1 U NIRIENUENNIRITILATEIN
1% d9an9nAnelu beaker adlilngldinRandnuintonign

7. Suction AlaauLis Aesaatihansiaaunsziaunanag (14 pH paper #9ag )
1 dl A v o 1 £%3 . !

8. fraasNmaRLUNINIBINaLE beaker Tneldnszanuifniuas policeman g

9. aasnamtnsedleeld 0.313 N NaOH #Auden 200 NAD8( M9

a vy ¥ XK o v 21/ a v [ % = o
grunRaudnawin il ) reflux ansiennm 30 wn dapqssydamdaniunig
digest finel H,SO,
~ Y E L. e .

10. ATL 30 W &NAIFIaS 1 W nreanutnsaiun

11. depfausnine N Fuaen 25-30 Na. ANA 1%HCI 25 1A

12. feansuudnnsaanaug beaker IngldvinFaudae

13. fne@n3aNn beaker a4y filtering crucible (TNINLEMINAINLAL) NFaiL
suction pump &3siasaeinnenaunuanga (14 pH paper fsag )

14, A9ATIGATINEAIE 95 % alcohol 25 Na.

[
a a

15. a1 Crucible 393 crude fiber Wgew 130 + 2 °C auldtiminasd fialdidulu
desiccator LL&’Q%I/Q

16. 11l muffle furnace (550 °C + 10 °C) aunszReliEinAnvEam (Uszunnd
30 W7 B4 2 7. Aeliduli desiceator wdada

N1SATUITU

% Crude fiber = loss in weight on ignition x 100

Wt. of sample

3. mewdIunn Reducing sugar Tnes Lane-Eynon Volumetric method
WANNIS

Cupric ion 1 Alkaline copper solution AzgN reduced vl cuprous oxide (Cu,O)
el reducing sugarsﬁj’ methylene blue W internal indicator‘ﬁl end point methylene blue
azgn reduced H{uansliNa
\AFRINe

1. Buret 2141/ 50 ml 3. Pipet 211/ 10 LLag 50 ml

2. Erlenmeyer Flask 250 ml 4. @A



ANTLAN
1. Methylene blue 0.2% w/v slu{i’]
2. Fehling’s solution (Soxhlet’'s modification)
Solution A : a¥ansl copper sulfate (CuSO,.5H,0) 69.28 nsulurinauysy
Bumslils 1 ame
Solution B : a¥a¢8 Potassium Sodium Tartrate [Rochelle salt
(KNaC,H,0,.4H,0)] 346 nFu way Sodium Hydroxide 100
n3u ludhndu Usulsanaslile 1 das saneld 2 5u udanses
nan9l5An Solution A aslu Solution B SfltBunmawindu
TnenanAs Order fananaiietlesiunsinaznauses
CU(OH),
3. Standard invert sugar Solution
4 pure sucrose (ﬂmLﬁqﬁ 100°C) 2.375 n¥u Avantin 130 fARART i
1N HCI 15 fadans dunan 2 i M lduudainlfidunansdag 10% NaoH 14
Phenolphthalein 1w indicator fdnaansazanailAldlu Volumetric flask 500
faaART Woansdaetnauld 500 Hadans weinlindu
1 ml 284 Standard invert sugar @43afU 0.00475 NN sucrose
~ 0.005 nfu invert sugar
25 ml 184 Fehling’s solution @ng@ﬁu 24.80 ml 224 standard invert
sugar (0.5 N3y / 100 ml)
10 ml 289 Fehling’s solution zﬁs\muﬂﬁ/‘]_l 10.5 ml 184 standard invert
sugar (0.5 n§u / 100 ml)
AENAADY
Standardization of Fehling’s Solution
1 mixed Fehling’s solution 10 38 25 ml %I\‘im?%waﬁﬁu Standard invert sugar
solution (0.5 N34 / 100 mi) 10.5 ¥i3@ 24.80 ml AMNANGL HaLANFNTILE (B) Wnldvnenn
AN titre ALFANNNS titrate Fehling’s Solution Tagild sugar solution (méjﬂfmﬁfmﬂwﬁ
FRINIIVMNLTNNOL invert sugar NawitlaR1979 Lane-Eynon

At 4NNA AN titre Aa1N Standard invert sugar solution

I
>

a

Wald Fenhling’s Solution 10 NaaR3 B

A-10.5



Wald Fehling’s Solution 25 NaaR3 B

= A-248
AUNA AN titre A1N Sample solution =Y
fasiy Aazinllidlamnns19 Lane-Eynon Ag = Y-B

NSLATENA2DENS

Sugar solution

1.

8.

A L R

°ij|\1 Sample 11 100 N3N Tdaq separatory funnel

HNANIAZANE 5%ammonia b 95%Ethanol 150 ml &gk separatory funnel
swirl 5 W17

vhans?ildunnsasdnedanig suction Taelldnszanenses Whatman No. 4
JinmsnIasinanAsidaensyANEnIad Whatman No. 1
hansazanefinsadl@liszmenu water bath aunszialiimaanauass Ethanol
vihansivael1g1u Volumetric flask 500 mi u§avinnnsuliunBunnsgaarinndy
15161 500 m

Toiuansainlugidu

Total invert sugar

1.

© o ~ w DN

v extract AU Brmsudann 50 mi laaslu beaker 250 m

Fisl citric acid 5 N3 uAZFANI 50 mi

vl FAen 10 wnit udanalsidu

aniudngansazaeRlEld volumetric flask 250 mi

neutraliazed gl 1 N NaOH Iae/lt Phenolphthalein {14 indicator

15U umree1NNAL

Preliminary Titration

nalingnuanlusinasinadl reducing sugar agjwinls n13¥n Preliminary Titration

Az limauLinnlfacinaninge Gellnnnudi Anynandmit accuracy 18401990

standard method of titration {iau1LFNNALTa39184 reducing sugar

1.

pipet mixed Fehling’s solution 10 %78 25 ml (LauwAANdNduaasina1aTly
sinaeing)ldaali flask 250 ml

WA sugar solution aglyl 15 ml wanlFdinAulaenng swirl flask



¥ 9 A a v . o al % a 1
AU heater TiAaA1lszand 10-15 U9 61 solution £9AINALNRUEE LAA
71 Fehling’s Solution €i9ldgn reduced visusn 14 titrate sia Tnein9ifin sugar
solution ASIAY 5 ml FulAaA 2-3 AN uasaNIANTULAAZATY AuNTealAATN
AN
BN 0.2% Methylene blue 1 ml titrate #ia IAeIlAN sugar solution ASYAY 1 ml
¥ A a a dl a ?:/ 1 . ' qI/ a % a
FulAen 10 Audneunazifinaiseld  titrate  AeAunIzyiv@unRuLes
vaal ¥ A A 1 dl

Methylene blue vl asazaeflAnaduvizedunsggantsninsld = v (A7

18ay accurate 1nAuBa1lUA17 titrate N LaFan 808 3 W)

Standard method of titration

1.
2.

pipet mixed Fehling’s solution 10 38 25 ml laaslu flask 250 ml

WA sugar solution aalyl RN AT V - 1 m

panlidnulaenig swirl flask fupen 2 wnen (exactly) BN 0.2%
Methylene blue 1 ml Tnemanasluansazareidudaningmnss

titrate fia laaINN9LAN sugar solution ASsaY 2-3 ViEA 1 10 AT AuEth
l:mw]H1ﬂ@ﬁ?@:@ﬁﬂﬁ1ﬁﬁ%5ﬂﬂ?ﬂaLL&N%ﬂ (N3 titrate Tutasiifarinlsiasa
Aela 1 W)

AN titre = Y 711 @ansnmnAn factor 1&Taensiindn Y — (B) Tuidla mnsn

Lane-Eynon AuLFunnuaadFenling’s Solution? M lunng titrate

14 Preliminary Titration WAz Standard method of titration a4y Sugar solution

waz Total invert sugar IntNaF1999915H104 invert sugar NAURATIAY inversion ARUALE

1 v
0.95 ABLENRUsucrosenNag]luansazaneiu

N1TANUIY

Factor (mg) x 100

Invert sugar of solution (C) = %W/

Titer (ml)

Factor AaAAl#annn131n Y — (B) 1uidlam13749 Lane-Eynon iludaansa

Titer A8 L3NN04284 Sugar solution Nt lunns titrate = Y Nadams

Invert sugar of sample = C/Dx100 %w/Nv



C = Invert sugar of solution (mg/100ml)
D = Anuiduduang sugar solution (mg/100ml)
%sucrose = ( %total invert - % reducing sugar original ) x 0.95

%total sugar = %reducing sugar + %sucrose

m%‘wﬁ 1 Invert sugar for 10 cm’ of Fehling’s solution

cm’ of sugar solution Solution containing besides invert sugar
required Invert sugar factor*® mgq invert sugar per 100 cm’

15 50.5 336

16 50.6 316

17 50.7 298

18 50.8 282

19 50.8 267

20 50.9 254.5
21 51.0 242.9
22 51.0 231.8
23 511 222.2
24 51.2 213.3
25 51.2 204.8
26 51.3 197.4
27 51.4 190.4
28 51.4 183.7
29 51.5 177.6
30 515 171.7
31 51.6 166.3
32 51.6 161.2
33 51.7 156.6
34 51.7 1562.2




A15719% 1 Invert sugar for 10 cm’ of Fehling’s solution (fia)

cm’ of sugar solution Solution containing besides invert sugar
required Invert sugar factor*® mgq invert sugar per 100 cm’
35 51.8 147.9
36 51.8 143.9
37 51.9 140.2
38 51.9 136.6
39 52.0 133.3
40 52.0 130.1
41 52.1 1271
42 52.1 124.2
43 52.2 121.4
44 52.2 118.7
45 52.3 116.1
46 52.3 113.7
47 52.4 111.4
48 524 109.2
49 52.5 107.1
50 525 105.1

* mg of invert sugar corresponding to 10 cm’ of Fehling’s solution
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ﬁ'numzmmiﬁvlﬁ'mnnezmumiuﬁm

FUN 1 LAAIANHUENNNIENTNABIBTMNTIURILTUNANGATAL




5UN 3 LAAIANHAUENINNIENTNUBIBNMNSIURITURANFATALUATFATUN

A15197 2 waR9LFNNtUR198119A1N2E Proximate analysis

gRIHL (Y%ow/w)

gRTUN (%w/w)

Moisture content 77.69 75.60
Total ash 0.44 0.62
Crude protein 4.42 3.87
Crude fat 3.1597 3.8828
Crude fiber - -
Carbohydrate 14.29 16.03

* TdaunsomniBunnaes fioer 1 1asanauInaynIALel fioer Tuaisaialauanan
nuliiildaunsamaseguudinsesls uazuanaini ficer lwanunsenawfluaiin water

soluble



A15199 3 wanlFuNaimalua1nsaInas Volumetric titration Aasl

Fehling’ssolution

ARITAL (Yow/w)

ANTUN (Y%ow/w)

Reducing sugar 0.69 1.30
Non-reducing sugar (Sucrose) 5.13 4.70
Total sugar 5.83 6.00

NNLAALATRINAN LT LUNISIRE

gﬂ‘ﬁ 4 Liquid Blender tLaz Hand homogenizer

gﬂ‘ﬁ 5 Autoclave




51 6 Muffle furnace




51/ 8 Buchi digestion unit W&z scrubber

g1l71 9 Buchi distillation unit




mqﬂnam'swmam

ansmartiunanussansvtlesnuan i AuAn v AR uEeIN1 a7 luA1Y

q

ANBRUENNNILATN @mmmqmammﬂmzwﬁqmuéﬁLmﬂummqﬁ 4482 5

A19199 4 UWAAIAMANHUSABIDIMNTIURILTURANNA 2 §AS

AMIAL QMU
ANHTULNNNIENN Wallauaziasn Walllauaziaun
NNTNILANEIAITAINAINL
55:17:28 56:14:30
carbohydrate : protein : fat
non protein calories 8 N3N WIATIAY 121 keal : 1 g 160 kcal : 1 g
AN NI UTBINAIIN1 1.03 kecal/ml 1.14 keal/ml

A1919% 5 waMLFaa1sa1MT U MITIUAI L UNANNY 2 gAS

4nTeL (Yow/w) AnIUN (Y%ow/w)
Moisture content 77.69 75.60
Total ash 0.44 0.62
Crude protein 4.42 3.87
Crude fat 3.16 3.88
Carbohydrate 14.29 16.03
Reducing sugar 0.69 1.30
Non-reducing sugar (sucrose) 5.13 4.70




s=Taminlasy

o

1. ldGeufnszuaunisinise

1
va A

2. liBouianuantiansaesansnlinieanalienmng
3. liveassudnenawmaiussqneslestelnuaniiniananmiiay inieane

q

Tians Tnadifiunuan arnnsaiudnenguunineslduazazaanlunisld

a

4. EauiEnmndinnaiansainsiuguluenuisingds Proximate analysis

uaznIlTuNaenmnalaedd Volumetric titration Aael Fehling's solution

Ll
ADLAUBLUL

1. AYTHNNINARBIUN stability 18481M37e AN NI MAT ANz LN
2. 81ANENLNa1M 7 Tz uLLEw)

3. 219911N139NANa IAgLAaNEasTiia @Y glucose, fructose
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