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NE1TUITENBUNITUIINY
a o ¢ v <t
, NaANUNYINITEUYAN
Meazdeanslinsuuunndnuns

=

1. 4
1= 91N 2 = yméntiae 3 = 9UunaNs
4 = ABUTIUMEDY 5 = iAoty (euthena)

2. nduAauan
1= Tyifinau 2 = fndudntios 3 = findutuna
4 = Aeudnefingu 5 = findusn

3. nausawinlve
1= laifindu 2 = findwdndae 3 = fndutunang
4 = Aeudneiindu 5 = findwann

4. senAy
1= liiAuae 2 = \fudntiee 3 = Hudunang
4 = AgutnuAY 5 = Auun

5. ANNTBU
1= lunsauiae 2 = nsgudniae 3 = nsauvuNa
4 = ABULIINTBY 5 = ATAUNN

6. N1INDIA
1= lunessiay 2 = wowdntion 3 = wasdUunan

4 = ABUTNINDIR) 5 = WauIn

MARUIN ¥ NISAATIZYIBIAYTENBUNINLAS]

1. nsdmseivsinananuiiulae3s Air oven method (A.0.A.C., 2000)
gunsal

goulwih (Hot air oven)

Myureargiiilioy

W e

10anAu% (Desiccator)
w3t liimation 4 srunys
NS

RIS

1, a‘um’auuavamuau“lumaulﬂﬂnamwnu 105 + 5°% uuUsEIngy 2-3 ?Jﬂm WA
aanmmﬂmaUIWWﬂalﬂuImmmﬁmu Uaa&mal*ﬂviwu‘[msﬂvvamwnmaam‘ﬁuwaﬂammnu
gUNNIINes waqmnuummwun

2. nszvudude 1 an alu‘lé'waehwaaﬁmﬁﬂﬁ‘ﬁ’qaam%mLmﬂshaﬁuimﬁu 1-3

Nadnsy
3. deegwlildvminiuiuou Yssang 1-2 ndy Talumruedwmsuiwiinuds



51

4. uwlﬁau‘lumaulﬂﬁmamwnu 105 + 5°% uuUsELN 5-6 F2lud maanmﬂmau‘la
lﬁuiammmqmu Ltawoumuﬂmmuvwsaumamauu

1

5. thnduidhdeusnast nssviudnaulduasnweshutniiteiansndimasofly
Wiy 1-3 fafindy
6. AmnumUTINueTIAuINgRs

& I (a' b)
ANUTY (088 = x 100
: a

Wa a = Wwninshegnnouau (n$a)
b = ﬁmuﬂmamwaaau (nsu)

2. MsiATIEUTunag Tne3s Direct method (A. O.A.C., 2000)
gunsal
1. w1 (Muffle furnace)
2. thensuipundeu (Porcelain crucible)
3. wlnilh (Hot plate)
4. Iﬂﬁ‘]ﬂm’m%u (Desiccator)
5. indasdslnfiwaden 4 fumi
/N3
1. Lmt’f'saﬂsmﬁamﬂﬁau‘luwLmﬁaﬁuwnﬁ 600" 1una 3 $1lus Ynadad
WRMAITBUSEIN 30-45 WAl Lwa’lwammu’tmmmaﬂamau wdanhesnuwnldly
Iﬂﬂﬂﬂ’)’m?}u Uaaa’tmauwmammwmLtaa‘uomwun
2. wehdnadiuszane 30 unil wasnseveude 1 wldnasmwanimin 2 ads
Ansianululiu 1-3 fadnuy
3. daoglilddminuueuyssng 2 nty Tdludhensudeandeuiingiu

mwummuauua's ml&m‘lummu%wmmu LLa’J?NUWL‘U’]LWILN’]EJmMﬂJJ 600 Y WALNTEYIN
Wuheaiude 1- 2

4. ﬁﬁmmﬂ%mmtﬁ’mnqm

4
€

.. . dmindasgranaum ()
Usunanm (Sevaslaeyrmin

i}

@ o

° i o Y [ xlOO
WINUNAIBNUITUAU(NTY)
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3. msaasziuiunalusiu 1ne3 Kjeldahl method (A.0.A.C., 2000)
aunsal

1
2
3
q
5.
6
7
8
9

gunsnideslusiiu
aunsalndulusiiu
PIUSUUIIIRTIUIR 10 Tadans
VINFUINNIUIN 250 Taddns
Uilpwunn 5 wag 10 Jadans
TPV 25 adans
wdnsdslniimeadeon 4 dumis
anum

unines

10. NS¥AWNTD

a5.adl

1.

oNNEI 1 :

2
3.
a
5

6.

asiseufisen (danswansevinmeuoidamn : Invadeudamn

10)

nsndaihindutudesas 96-97 lnsvwindeusunns
avsavaelafsulensonlaniduduiovay 40

asazanensalalasrasinidudu 0.1 uasila

A58LANENIAUDIN (H,B0,) [N uSaeay 4

BuALALMBST (aNIHANSTWIN Bromocresolresin : Methyl red : Methylein blue

9n31dMU 0.1 : 125 : 0.028 Tu Ethyl alcohol 100 fiadans)
5015

1.

FIH0E19UUNTTANYNTBY WU MTnLULBUUTEINM 1-2 NSy violvandnldadly

nngpelUshu

2.
3.

“a,

5.

6.
goglusiu

1.

Wuensissfisenasly 5 nsu

Wunsadaainiduduyiunnes 20-25 fdaans

Tagnui ihlugesuumuntugaiu sunssisléasavaneld desiis3idy
Futhnduusines 20 faddns asluvaengesTusiy

winansazanelaieulansenlemitutudovas 40 USuas 60 faddns aduvasn

nguray Faussynsaveinduduiesas 4 Usums 25 Naddns Wududiened

° o o Y
2-3 e u’ﬂfd ﬂaua\ﬂu‘tl'l(ﬂwsa\ﬁl]

8.
9.

nAUWILUTEIN 10 Wi dsUanegamususioiinduaslurinfisesdu

Iowmsvansavareindulsmensalalasaassniiidudy 0.1 uotsia unseiisduss

arsazanudsuaindlendudiing SuiinUSunsvesnsalalasaassnitlaly
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10. vuuasA aute 1-9 Ineludeslddeeng
11 AwdTnalusiiuaingns

(A-B)xNx14.007xF
/4]

Ysnaldsiu (Sevazlagdmunuie) =

e A = Usnamenselelasrassnilldlumsiamsniiotig ({iadans)
B = Usnawensalalasrasiniildlunislamsuuass (§adans)
N = euanturesnsalalasrassn (Uasia)
F = Awneames (F = 6.25)
Wt = thwindogng (nd)

4. m3aswivTualediu 1aeds Solvent extraction (A.0.A.C., 2000)
aunsal
L. gunsaiyaanaluiulsgneuievianavdwmiuldassviaransldun sonian
(Soxhlet) gunsaiATuuL (Condenscr) wazimlvinaudeu (Heating mantte)
2. vaenlddiog (Extraction thimble)
3. gaulwi (Hot air oven)
4. Tagaen iy (Desiccator)
wasdaluitmetion 4 sumis
6. @

N

GURIGH

WNrsideudines

/N3

1. awmnaummumﬂimmlwu YA 250 Nadans ‘Lumauwammu 105% sl
Lau'(,uimﬂmwmu mmmmwnssmlmmwunmmuau

2. Faseehsuunseanunsasivaurimen dvhegsildiduomsidlasunnlvds
1-2 n¥u dndurdindidlatudesld 3-5 n3u vieliiada warldasluvraendwsuldsmasig

3. dmaealdmagsadluganian

4. WwuansmviasaeUlnsideudnesusuing 200 fadans wdeuuenlanudou

5. UszneudaiuymainlusiunieniuilaimdegunsalmuwiuuasDaaindl
AUSOU

6. lTdnanlunsaialuduuuuszana 14 $hlus Tnsusumnudeulsivesassanssav
avatendusiIngUnIaimuLLuR SR 150 nemdauui
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7. eatnauasu 14 Hlueudn u’maacﬂ,amamaaanmn%mam m‘lmmma“ma
IaanvenanadlurInnauIunun
8. 3vmammmaaanmaLﬂ%aaszmaquaiymmﬂ

9. m*umnaulﬂau’(umawammu 80-90°% Uszaned 30 Ui m’lmauiu‘lammm*vu
‘z?aﬁmunns.,memunszmlmmwunmw

10. mummﬂsmml‘uﬁumﬂqm

} . o v luiundsey (nfu)
Ysnaulasiy Gesaglagthwinui) =—s———— 100
Wmiindee1s (n$1)

aflulamsailduselowild
MANNTATUIN
- innalinumilulamsalagldans
Usinmnnslulaiasmioun (Javar) = 100 - anuduesas) - lusiu (Gosag)
- WstiuGosay) - uth (Sewas)
-AMUIINE 99U
TdAldendmiuguswiuniuesansovnswdn
4 x INUNTUVBILUsHY
4 x InuUnsuresrsiulamsn

9% F1IUNTUD Uy

MANWIN A NMTAATIEIRMENTANISNIEAN

- n’nﬁtﬂs'wﬁn'ﬁwaeﬁq
ASVLBF (Expansion) L‘U‘Uﬂ']i’Jﬂﬂ'J"lJJWU'I‘UEN?JTJLﬂSEJU {aduns) NoULaTNaINIg
‘VlﬂﬂVlU’]iJ‘Ll 150 asAwuLged Iﬂ&]l‘llL')’e]iLUEJ'Jﬂﬂ'J’]&JWu’WWI’ILLWUGWN 38y ‘]LLN‘U‘UW?LﬂSEJ‘U

WWLLVTUQ ”lmmmaamaemav 10 LLN‘LJ ﬁ]WﬂUUﬂWU'JMIﬂFJ ﬂ"li’lﬂﬂ’li‘WfNﬁl') Iﬂﬂ?ﬁ Yu Michell
and Abdullah (Yu,S.Y., Michell,J.R. and Abdullah, A., 1981)

Percentage linear expansion = Length after puffing - Length before puffing x100
' Length before puffing

- MSNATISHAINITULT S

msmmmanmaqmaauwa (Compression Force) lagldgunsal ia3os ( Texture
analyzer) B Stable micro system
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1. @onlusunsy Texture expert English

2. ’lwnmwummmmanammmaumﬂuaﬂmwmm 45 3addns uasRngIuINAIeEN
°zmmsauawumusaasusﬂwsansu‘uaﬂnimmmaummanaN 3 LURLIRS

3. vhmsialagliirianeacuuiiedne femnudvesiiinunenadey 1 fadussde
Junit AnuiFivesitavdnisnaaey 10 Sadwmseeiun wazliidanasatnsaniu
58IV 3 Nadwmsredundl veasusiwiy 10 o0

4. SwAusInageanvesiiegidndsuitald s Maximum force

NM3ATIERUTIN Thiobarbituric acid faudasmindsves (Buege and Aust,1978)
AN1TIATIEH

1.

Feretshminediasden 10 n thilviaziBeniuth 50 fadans Feintode
Wdluduiu 2 it dreadluvindunaundadnedndu 47.5 fadans G 4 N HC 2.5
laddny

W glass bead 2-3 in wa dilution antiforrming agent 0.5 uaaam
tlunaulily distrillate Useanas 50 faaans
IWlwndeansazaneshodlute 4 Suau 5 Tadans ldasluvasaufaius

Wil TBARs reagent 5 fiadans (aganw 2- Thiobarbituric acid Ty 90%

acetic acid) Unswvgliwaudiud dlusluduson 35 wi
vlidulnenisusludududszna 10wl
ﬁﬁ‘lui’ﬂmmsmmﬂﬁuumﬁmmmmﬁu 532 wluwumsg

fAunuAn TBARs Tuguwes malonaldehyde IﬂEJLUiEJULVlEJUﬂUﬂi’]WiJ’WYiﬁ’Iu
Ainnududy 0,0.1,05, 1.0,1.5, uag 2.0 pg/ml s1wauandu

mg malonaldehyde /kg.sample

AANUIN 9 FENSANWT Calcium availability from foods by dialysis method

#1543
1.

VP NU A WD

amsazanensalelasrasiafidnudiudy 0.1 Tuans
ansazangledsuluasvsiunmududy 0.1 Tuans
6 M HCLl

0.5 M NaOH

Pepsin (P-7000 from porcine stomach)
Pancreatin (P-1750 from porcine pancreas)

Salt biliary extract (B-8631 porcine)

Na,EDTA 0.01M

2%NaHCO;

10. 1%Na dodecylsulphate
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11. Calcium standard
12. NHO; sp.gr. 1.40
13. De-ionized distill water

V0NN RN

Dialysis membranes, pore size (MMCO) of 10000-12000 Da (Visking 3-
20/327,15.9 Medicell, London, UK)

Erlenmayer flask 500, 250 ml

pipette 10 ml

beaker 500 ml, 50 ml

VIANAERNTUIA AUY 50 ml

centrifuge tube YUM 25 ml

forceps

\n3eeds AuazBen 0.001

pH meter

10. shaking water bath with temperature control
**Q‘UnmiuauLﬂ'%laql,tﬁamﬂsnﬁmﬁ“l%ﬁ] gipsvimaudluansazans HNO; (sp.gr. 1.40) \uwan 10
W7 Uag mamam DI 3 'sauLwaﬂwc»m,sﬁmmmwmsﬂumau wazvihliuianouthlulge
nawsihees (wiemaiauazlevig)

1. Pepsin solution: azaawugulsuim 1.6 n5u Tu 10 ua.vesasazarensalalasaas

Sandianududu 0.1 Tuans

Pancreatin & biliary salt solution: azatsuwuasteAuuSunm 0.2 NSy wag ansana
wndauAUIIM 1.25 ndu Tu 50 wa.vesasazansladouluauauna i uty
0.1 luans

Bn1sinseuge dialysis
1. Tdnaile rousdans dialysis 813Uszanm 35-40 Loufiuns ReldAud 25 cm
2 ﬁum‘(,umsavma 0.01M NazEDTA, 29%NaHCO; uae 0.19%Na dodecylsulphate fiu

a1 10 w1 LW@ﬂ’W@LLiﬁWWW’N ) wumiUuLUmﬂum

3. mmlﬂa"mmum DI 5 a%s udsndutluguluh of Hunan 5- 10 w¥
a. Lﬂumlfﬂ,u a@1sazany ethanol mmmmu 20% Iﬂamul"ﬂumaummmu a’c
5. nouasilUlg Tdsiedh D vane q as

nsiesen Calcium standard (wSesuayldviui)

ad
W/N19

1 DI Wernansaransunalfenanasgruiiaududu 1000 un/dns (1 un./ua)

In vitro digestion (8193910 Mechteldis et al, 1993)

1.

Pepsin digestion
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1.1 théegnemnsuisuiua 25 n3u Wazaneluh D Vdinms 200 wa. fussqluan
wanagn

1.2 U3U pH 1Wu 2.1 fensa HCL

1.3 mumsavmamwwimm 7.5 ua. wayusu pH Iﬁ'lm Tioglutas 1.97 - 2.03

1.4 Usuthminussansas ganevavualdy 250 n3u Faen DI

1.5 Yuansazanevimualy shaking water bath muauqquwﬂ 37°C e 2 il
Taou$u pH Tld 2 Tuyn 9 30 WA [100-200 stroke/min, arm movement = 2 cm
(Luthen et al, 1996)]

Titratable acidity

Tusswiraivimsda titratable acidity ThAushegeiiiunstesmeuauluugs

(3o fifw) Wunan 90 wiit

2.1 wishegsiiiunisgesdeudy w 20 nd uMANaTaraBUNUATIERUUS I
5 n3u uwiUsu pH W 7.5 /e 0.5 M NaOH (ammumamwmamaw 20°C)

2.2 denaslu 30 il imsie pH uazUsu pH Wegludi 7.5
Titratable acidity A9 U3317%5 0.5 M NaOH ﬁ‘lmwamuau pH ’Lﬁa&ﬁi 7.5

pH adjustment for pancreahc digestion

3.1 WU3 suspension wmumsaaamamﬂwum ponludiu q az 20 'La”lu Erlenmayer
flash au1m 250 wa. nJu (v 3 sm) ualuelu water bath QN 37°C Hunan 5
Ui

3.2 mm dlalysus AU 25 2. vwnmma“mma:] V]'U’i'iﬁ) Na,HCO; Tuu3unau
(@Fuulua) 7 mmﬂu titratable acidity (lwaves NaOH 7il#lun1sv titratable
acidity) wéniui o1 Wiivsines 25 ua. Wldluwindnegns

3.3 %’aﬁmﬁnsamaaqq ansazany wazclip

3.4 Unwnfiflansiigessionn Ty shaking water bath AauAugamgiii 37°C iWuan 30
U

Pancreatin digestion

4.1 a pH LLa’JLmJ pancreatln -bile extract mixture aslusege 3 17m ‘] az 5 ua.

4.2 Um’mmumiwaaamwm Tu shaking water bath mumammm 37°C \unen 2
Falus 5 pH Luaauammiuu '

4.3 Uﬂmsﬂ,amaEm’Luivwmﬂsumuﬂ”ﬁsjaa MEWISWEY

**run blank‘[u‘vgﬂ experiment \ile correction of small amounts of dialyzable minerals and

trace element from reagents**

Calcium determination

1. \iludaeee dialyzable Calcium
1.1 &9 dialysis saeni DI azidieninliusis (eehasesinge¥e) S
1.2 wansazanelugs dialysis lurafiugnsauda
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1.3 Farhnings wiey clip
2. WATeUiunm dialyzable calcium g AAS (i lanthanum TuuSune 0.19%WA)
Dry ashing
Thwund3ina 10 3 viousmaUine 2 ndy segatrunseululSna 2 nu el
Wudlusian gamgi 450 sam Wuna 48 dalus deldifududWazarsdonselelng
Aa3A (sp.gr. 1.19) U3uas 0.4 ua. wdudisvh 01 Wild 10 wa.
Aaseviviug calcium lud1vasdiots de AAS

n3ATUIN dialysis percentage
%dialysis = 100 *D/C
dle Do U%mmuﬂaLs?jauﬁ‘il,ﬂﬁw"lé‘luqq dialysis (138184 meCa/100 ml sample)
C fio Uinauuaaidouimmslumesng ey mgCa/100 ml sample)

N19%1 solubility percentage

MogeTikunstoetwLn dudilally dialysate luflumissninugaseu 3000 rom 7
amigll 4 samueaided Wuna 1 9alus thawlaluliesesimunaunaden duiie
USinauuealeniiavanelaudlifumiusmiusy |

% soluble calcium = [100%(D+USuauumaidenlu supernatant)]/C

USinaumai@enlu supematant (mgCa/100 ml sample)

WinTouge dialysis

L. ldqedle roudngs dialysis 810UsEaNM 20-25 wwufiung Weldud 5 cm

. soak in deionized water (DI water) for 15 min

. stir, heat at 80 °C in 10 mM sodium bicarbonate for 30 min (MW/100 = 10 mM)
- transfer membrane to 10 mM Na,EDTA and soak for 30 min

. transfer membrane to DI water + stir at 80 °C for 30 min

N

. cool down
- \iudiBu Taeuslu 0.05% sodium azide solution

~N O AW

%39 0.1% sodium benzoate solution
Wwedasudios

wihiunaglde dialysis
1. &e9ne DI water
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2. 419918 dialysis buffer

3. clamp Yaedhanilevaags Td DI water or buffer 1fle test Igeilv
4. Td sample

5. 1d buffer or DI water fiezldlunsmaaes

6. ﬁﬁq\‘i dialysis fif sample + buffer IU‘la”Lumm;sU‘umj“ DI water

ThuauSinm 10 n$u vieuursUSing 2 ndy faveatrnseuluuSine 2 ndu el
Wuluauan gamail 450 seen Wunar 48 Hlus deldifududlavasienselelng
ARB3A (sp.gr. 1.19) USums 0.4 ua. wdwdis DI Wl 10 va.

AATIIUTUIU calcium Tudhvesiietns dae AAS

M3ATUIN dialysis percentage
% dialysis = 100 *D/C
dle D e Uimmuﬂamaummswuﬁlé‘lum dialysis (13eidu meCa/100 mt sample)
C @ Uimzuu,ﬂamawwm‘lumama (whaedu meCa/100 ml sample)
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