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Independent Study Title = Complementary Food from Local Raw Materials and Its Nutritive

Values for 6 Months Old Infants

Author Mr. Surachet Jinakeaw
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Lect. Dr. Sakda Pruenglampoo Co-advisor
ABSTRACT

This study aimed 1) to create complementary food recipes from local raw material for 6 months
old infants 2) to analyze the nutritive values and the viscosity of complementary food recipes. The
sample of law materials selected from diet diversity questionnaire of Nutrition and Food Security in
Uplands of Thailand Project, which were 7 kinds including upland rice, egg, cultivated banana, pumpkin
meat, leaves and stem of pumpkin, ivy gourd and sweet potato. These raw materials used to create 5
complementary food recipes for 6 months old infants, by specified proportion and estimated energy and
nutrients intake for 6 months old infants per day by Thai Health Promotion Foundation, then specified
amount of ingredients for complementary foods. These 5 recipes of complementary food were cooked
and analyzed for nutritive values and viscosity. The data was analyzed by using descriptive statistics
including mean and standard deviation.

The results showed that the complementary food creating for 6 months old infant by using 7
kinds local raw materials were 5 complementary food recipes as followed: rice with cultivated banana,
rice with pumpkin meat, rice with leaves and stem of pumpkin, rice with ivy gourd and rice with sweet
potato. The mean of nutritive values and viscosity for each recipe per one serving size were as followed
energy values were 113.40, 111.64, 106.56, 109.76 and 119.40 kilocalories respectively. Protein values
were 3.51, 3.42, 3.63, 3.80 and 3.62 grams respectively. Fat values were 6.61, 6.79, 6.37, 6.66 and 7.23
grams respectively. Carbohydrate values were 9.96, 9.21, 8.68, 8.66 and 9.96 grams respectively. Ash
values were 0.05, 0.46, 0.46, 0.42 and 0.52 grams respectively. Moistures values were 89.42, 95.12,
110.87, 100.46 and 88.67 grams respectively. Calcium values were 27.89, 27.08, 33.02, 38.05 and 28.35
milligrams respectively. Iron values were 1.02, 1.04, 1.09, 1.12 and 1.06 milligrams respectively.

Viscosity values were 3,290, 4,239, 3,107, 2,437 and 4,445 centipoise respectively.
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#31: USDA National Nutrient Database for Standard Reference (2015)
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W1 = thminemsisudu (011589, NTY)
w2 = iy (Gadans=niu)

W3 = thwinunand (05)
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Lﬂunmﬂismm 3 "]5’313N ‘Hi@ﬁ]'ﬁ]‘ﬂ%llWﬂﬂ’nuuﬂluﬂgﬂﬂ%uﬂﬁﬁﬁ’JE]EINVH]%LN”M?JﬂﬂﬁiJDﬁiﬂAW’ﬁ
Y v v o 1 Yoy 1 S Y o ¥ ' Y v
i]%hlmﬂ'l?"felﬂil ’I’Hﬂlﬂ1ﬁ%ﬂ'luﬁﬂﬁ’)'lﬂ'lim'lhlﬁllElxihlllﬁllﬂuim G]EN‘VI'lﬂﬁ!,WMﬂi]uﬂ’J'li]%hlﬂlﬂ'l%"lﬂ’)

A A
NIDAID

inSesionazin3edld (Equipment’s and supplies)
1. 11h1aey (Crucible)
2. ¥oUANA13 (Spatula)
3. in3pada lWflmeiion 4 dunia 8o Mettler Toledo
4. l¥ianuiou (Hot plate)

5. Muffle furnace 8% VULCAN §U 3-1750

@)}

£
. Tagan1uu (Desiccator)

7. NFZINUIWN (Watch glass) YUIA 65 mm.
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Inautums ( Procedure)

a

) . { I
1. it masw (Crucible) 811 1u muffle furnace Ngaungil 450 veruaaBod 1unal
Yy
= <3
35 Wi udanalidu
o . ' f . I @
2.t maen (Crucible) u11d1u Togan11u%u (Desiccator) 1P ura 20 U1 a9
Y 1
i maew (Crucible) a1 (wi)
o 1 ' ) ) . vy & 3 v A o
3. Wandegnlalutimasy nhvmaew (Crucible) Har¥aiminnuuueuilszuna 1 nfy
(w2)
o w Il J o 1 I o
4. heee1a I lum 1dnauieu (Hot plate) aunszniarese Inditude
oo 1 ! a I o
5. 111@19819191 muffle furnace NYMHAN 550 DerUTATod 1TuUa1 3 92 Tu
A ' & 2 Vo A o oA Y} . 2 qua
(3991992010171 3 91 TusIuegnuatiaasatodsnozm Il laauysal) Nelhgu
o w1 Y o 9 X 2 g a
1a79g190n N1 Toganuau (Desiccator) 1JUIA1 20 WIN

' Y H ¥
6. ¥IHUAAUUUOU (W3)

MIAIUIN

¥ o Y

1458081 (051/10005 T HITAIT) = [(W3-w1)x100)/ w2-w1

2. 05maud (nSu/100nFuhmineaa)

= [(w3-w1)X(1OO-%ﬂ’NM%uﬂlﬂﬁﬁﬁ@éN@Wﬁﬁ]/ w2-wl
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a d 1% o \
fni’J!ﬂﬁ13ﬁ?‘i]ﬂ%ﬂ1ﬂ!!ﬂﬂﬂﬂ?ﬂﬂ]ﬂﬂ]‘ﬁ1i

1. 1vaew (Crucible) 11
r
104114 muffle furnaceN

QUNN 450 DIRUT AT

Q G

&

4 <
funan 35 i udanaldidu

2.1 1 maew (Crucible) 1
k4
U <
lalu Tagaanudu iduna
P N S
20 WA udrgaimiin nh

1¥aoY (Crucible) 1lan

3. Had1081991%113 1 i
Ao (Crucible) 13294

90’ v d’ 1

vpAUue Uz 1

(%

NI

4. 1¢1081901m13 Tl Tu

w1 1¥anuTeu (hot plate)

A o

v o T <
‘UUﬂigﬂ\iﬂ'JE]U'Nulel}ﬂJu’ﬁQW

5. 11@108199 19115141 muffle
furnaceNQUNNN 550 BIFN
= I <

wrarsea (Hunar 3 5 1ug
s ¥ o A 1 2 Y
¥ nuuueu nalveu
1198199111590 AN

Y o 9 e
uaniut Toganuay

. I
(Desiccator) 1]u17a1 20 W1
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a d 4
6. MIAUAT wﬁﬂ%mmu‘iﬁmiﬂmﬂ%m Atomic Absorption Spectrophotometer (AAS)

1anm3 (Principle)
. . < A a A = A
Atomic Absorption (T 4N32UIUNITNNADINOZADNYDITINGANAULAINANNGIIAAY
é da! [ Y] a ] = A ydd' d'
Tagm iz FaYUegnUBTAvY0I519 WU 0xAoNYRIs g TeRsurzganauua ldangan 589 u1lu
~ A dy I A [ A A o ya = a
was Tagudananuenaautitusaanindsnunenangailiodnasouved InRouezaouia
H Y )
M3lAeudnIuzINan U N (Ground state) 1g a0 1UZNTZAU (Excited state) H992 @ 1015079

Psinumsganaudsvodozaon 14 lag Detector

mémﬁauazm’%m‘l% (Equipment’s and supplies)
1. Lﬂ%’ﬂx‘] Atomic Absorption Spectrophotometer Léﬁjﬁl Varian ? U SpectrAA-640
2. ¥iaAYosdae (Digestion tube) YUIA 100 UadaAT
3. ¥In3 %Y (Erlenmeyer flask) Y119 125 Haaans
4. viaeadal51astsuaNd Graduated centrifuge tube YU1IA 15 Haaans
5. Wenwesihnla (Pasture pipette)
6. Volumetric flask Y119 25, 50, 100, 500 tiag 1,000 Haaans
7. 1930999 4 FuTL 870 Mettler Toledo
8. 1013 (Hotplate)
9. NFZINUIWAT (Watch glass)
10. W3S
11, ¥I9Ra1nal (Wash bottle)
12. thilaon Tui@ (Automatic pipette)
13. iaeANAaod (Glass test tube 17x100 Haatuay)

Y
14. ¥UININDDANAND (stainless rack)

A utums (Procedure)
1. MSepgaMEAIDENIDINT
a < A 1 g’u o 9 [ [ o o
TumsnsgnlTunaussguuiniuszasdosaalsomisnou 1M UNT
a < dy A 1 o 1 ~
Inszviae Wi 1935 msdesaaisdled e suuuilon(Wet digestion) Tasldnsanaud

s1wazdealudo 2
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a d d
2. 1Fdumanvesnsaluninuazlalasmumileseonlan
Y ¥ 4 1 4 ] ° 1 [ ]
D o msud uiminiuiueu (e 4 dwnia) laluvaagdruy
(Erlenmeyer flask)
2 EY kY ] a 9 9 A aa
2) 1Ay gUNIAZROUIAN (Glass bead) 3 WaaznTa Tuas nidudy 10.00 Haddns
' vy o &2 yud Ay &
wewanas 1Ny asne ingurgiiieaszana 2 3T
a 1 a Jd 2’, 2 {
3)Vauragsun (Erdenmeyer flask) @ 2ew15 W auud1asq1swauna14a
a9 A
QU0 1 AL
4) 111979 Erlenmeyer flask 118w a1 1 guvgil 120-160 osr s a1d o
d o oa? b vy v &L vy A a
wnsznIniumimaszmesenvua Ienuaesnnnen luihudiasnad 3 1ddungungides
a 4 4 a Aaa o (]
wu'leTasnunlesoonlad 2.00 Tadans udnhesazaliduaesmasdsunasdszana 0.50
Aa Aaa Qy < { a
taaaas Teneoninen Iilhwaznsasazane 13 Haungungiives
5) 19 Pasture pipette gAa15azA10NG0oTA01A2 1d AR Graduate centrifuge tube
Y 9 ' ] '
YUIA 15.00 Hadans nasnniuliviaussaiiuignilsmndeouiaiiodnaisnaadig
MFULVIA Erlenmeyer flask 1A MVGWANTITUAZAT 1302010 d100A Graduated centrifuge tube

o Y 2 a ¥
MNITANLIDN 2-3 AT

b4
o 2

6) Mi1usgnsdsanndeeuas lllunasaialSassunsensasazaioll

158195A50 10.00 Yaaans
a @ a a o 1 [

7Dilalhanasatalsuiasdremisldunazvdwanaisazateliiviny
1 9
Famrsazanetizondn Wet digestion solution

8) ihansazaenwson 1 e litanuduiumngaud msumsialSunu

1 1 9 d' 1
HIFINAN AR89 AAS §io 1]
3. msasindatSnamaaden (Ca) lue1ms

3.1 m5ad

1) 81392919 stock standard calcium solution 1,000+2 mg/I #¥0 Merck

2) #1992 818 5% lanthanum (50,000 mg/1) ¥4 La203 29.325 g azarwluaisazale

Aa aa [ @ & < a %} a £
Wudu HCL 55.0 Hadaas wewanas imnundinemsazateawdu wuihsgnslsien
a Y Aa aa 9 1 Y Y o A g}/
900UINYTNINTYANIY 500 HAADNT LAWVS AN 1HIINUDNATY

s < 4 . J < g . L o .
3)d@15aL01Y 111)951% 1@ Lanthanum in 111951 U@ nitric acid NNIA nitric acic
[ A aa < ¥ a £ a

Wudu 10.0 Jaaans mlduaa volumetric flask 1,000 Hadans ¥9U5591UWTgNIUIIAIINDDOU

& ' Y Y o y%‘,a”ulyslyd a 73 &
ﬂi%iﬂﬂ!ﬂi\?"lﬂﬂ l“llfﬂN’diJ’dﬁGlWHﬂﬂull’d’m@‘ﬂﬁ ALHBU BUFITASAY 5 !‘]J’E)il“]iu@l Lanthanum
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11U 200 Haaans Lmz@uﬁm’%qw%ﬂmmm%au%uﬁq?ﬁmﬁmm 1,000 Hadans uduvewery
s lidhiuBnn
3.2 MSNIBNATAZARINNIF AT
1) N9 138N Intermediate standard Ca 100 mg/l 11l @ stock standard Ca (1,000
mg/l) 2.50 fiaaans m1duIn volumetric flask 25.00 Tadans A gns Usiannseeusuiia
31195 25.00 Haaans uduveweaans 1y
2) M3A38N working standard Ca Tilaensazareriiann1eg laluvia volumetric

a an % 1 g
flask 25.0 WaaanT A3 1960 i

Working standard Ca 100 mg/1 1% lanthanum in Total volume
Ca (mg/l) (ml) 1% Nitric acid (ml) (ml)
0 0 25.00 25.00
0.50 0.125 24.88 25.00
1.00 0.25 24.75 25.00
2.00 0.50 24.50 25.00
3.00 0.75 24.25 25.00
0.80 0.40 49.60 50.00
(sensitivity check)

3.3 Yon3353 74
[ 9
A0400AI Bumner Y94A509 AAS DONNIAIIANNAZ01ANNAT AN 1F
NEE|
A A v v
3.4 ﬂ1§!‘i]®i]1\‘if;n5@3i’|1ﬂ‘¥ﬂﬂ‘iﬂﬂﬂ1iﬂﬂﬂﬁﬁ1ﬂ
1) SRM 1577¢ Bovine liver Certified value ¥ 9 3 A1 Cathn1n 1

13110 mg/kg nTANsHasaas ]y Bovine liver 0.2000 AN N5 19AIANT 19010 11T

Dilution Wet digestion 1% lanthanum in Total volume | AAS-reading
(fold) solution (ml) 1% Nitric acid (ml) (ml) (mg/1)
2 1.00 1.00 2.00 2.62
4 0.50 1.50 2.00 1.31

*M5199919e3aza18 1% 19 Dilution 4 fold
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2) Commercial milk powder #29819 Dumex f1 mean+=3SD Y84 OCV & g

HIMIIATIZH LN 16 NTNYIAN 2558 T1/S018 Ca 1117 369£22.83 me% NIdigooaats]d Dumex

Y ' Y
191190 0.5000 NF1 M3RDINAINMT 1A 11/

Dilution Wet digestion 1% lanthanum in Total volume | AAS-reading
(fold) solution (ml) 1% Nitric acid (ml) (ml) (mg/1)
100 0.05 4.95 5.00 1.85

Y
3) 981991913 fﬁTL!’J“L!L“I/]1%GQL%G%N%‘HW}J%HWU’EN’OWTH? AIDYNNIT

A v ' 1
mamammﬂma"lﬂu

Dilution Wet digestion 1% lanthanum in
Total volume (ml)
(fold) solution (ml) 1% Nitric acid (ml)
50 0.10 4.90 5.00
100 0.05 495 5.00
200 0.025 498 5.00
250 0.02 4.98 5.00
500 0.01 4.99 5.00

Working condition ﬁm%fumq Ca

Wavelength =422.7 W1 TUNAS
Slid width =0.5 M Tuwas
Lamp current — 10 Haaueowil
Sensitivity check =0.80 mg/1
4. Msns1al3nauvian (Fe) luenring

4.1 M51Al

1) 830918 stock standard iron 1,000+2 mg/l éﬁ@ Merck

2) 1582818 1% nitric acid v/v IAUNTA nitric acic ITUTY 10.0 TaaAAT 1N

Y
o a

v r'd v
Tdu9@ volumetric flask 1,000 yaaang G?N”Uiii]LlT]Jif:ﬁ/]‘ﬁﬂiTﬁﬂTﬂ@@ﬂuﬂi%NTmﬂ?ﬁﬂnﬂ IYYTINE L
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@ 3/ Qy < a ’é a £ a
s mnuudaaene 3 1ddu nez@unins gnsdsenndesusulsmasgaiie 19 ia 1,000

a aa Y ' Y 9 o A [
yaaaag LLa']L"IJEJ"IN'ﬁlIﬁ"ﬁGLWL"IJ"IﬂH'E]ﬂﬂiQ

4.2 ﬂ1§!ﬂ%83~lﬁ1’iﬁ$ﬁ1ﬂﬂ~l1ﬂ’§§1ulﬂﬁﬂ

1) N151@5 8% Intermediate standard Fe 100 mg/l U1l @ stock standard Fe

(1,000 mg/1) 2.50 Haaans mlav2a volumetric flask 25.00 Hadans BN 1IUDIVAYTUINT 25.00

a Aaa Y ' Y 9 o
Haaans e WaNas 1IN

2) N151MT 8% working standard Fe Yiadsazatosianies laluvaa

Y
volumetric flask 25.0 Haaaag mmﬂma”lﬂﬁ

Working standard Fe Fe 100 mg/1 1% Nitric acid Total volume

(mg/1) (ml) (ml) (ml)

0 0 25.00 25.00

0.25 0.063 24.94 25.00

0.50 0.125 24.88 25.00

1.00 0.25 24.75 25.00

2.00 0.50 24.50 25.00

4.00 1.00 24.00 25.00

2.50 1.25 48.75 50.00

(sensitivity check)

A ay v '
4.3 fnimi’)‘il”lﬂ’sﬂﬁﬁ%ﬁ”lf]‘iﬂﬂ‘iﬂﬂﬂ"lﬁﬂi’]ﬂﬁﬁ"lﬂ

9
1 9 - . o @ [
mg/kg N3AiMItosaais ]y Bovine liver 0.2000 51 M3II019AIAIT 1900 1T

1) SRM 1577¢ Bovine liver Certified value U931 Fe 11101 197.94+0.65

Dilution Wet digestion 1% lanthanum in Total volume AAS-reading
(fold) solution (ml) 1% Nitric acid (ml) (ml) (mg/1)
2 1.00 1.00 2.00 1.98
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2) Commercial milk powder #29819 Dumex f1 mean+=3SD Y84 OCV & g
o a s A = [ A Aa o J 3 4 a0
NI AATIZHIUN 16 nTnIAN 2558 T3 018 Fe 1N 4.63+0.66 Taaniulesisud nididoy
3 L}
a2191% Dumex 1111170 0.5000 A1 ldasazarondn 111U 3a AAS Taensalan AAS-reading
N 2.32 Haansu Ao ans

Working condition am%f’umq Fe

Wavelength =248.3 U1 TUNAT

Slid width =0.2 W Tuwns

Lamp current =9 Haauowi
Sensitivity check =2.50 Yaansu Ao an3

5. ﬂ'lﬁ?]!ﬂi13ﬁﬁ]§ﬁ?ﬂd]ﬁ!!ﬂﬂ@1ﬂ1ﬁ!!ﬁﬁ
1 1 @ A Aa o J 3 4
ﬂ%lﬂﬂlllﬁﬁ?ﬂiﬂ@WﬁWi@@@WﬂWﬁllﬁ)ﬂ 100 N3Y (uaaﬂimﬂmwu@ dry wt.)

=[(X-B) x DI/W

Yy Y A a o 1 a A (3 Y
X =ANUUVVUVUUDIFITALAY (UAANTY ¢10 AQT) ‘Vlﬁﬁ’llﬁ]’lﬂllﬂ’lﬂﬂ
A
TN AAS
B = blank
D =§1H’JHWhﬂl@Qﬂ1§L%’f)’ﬂN (Dilution)

> ) U
= U UNNIBYN (NTN)

[ [ @ A Aa o S 2 4
ﬂ?n1mmm@1ummm@mmim 100 N3U (Nﬁﬁﬂimﬂ@il%u&l Wet wt.)
a 1 A a o I 4
= [ﬂimmm‘ﬁmiummmﬁ’q (Haansuilosigua dry wt.) x (100 -
M)]/100
A AL w s 3 2
Wo M = anusuAIee1a (NFunlosigua)
6. NSNIVANAYNIN (Quality control)
a 79 Y A d . [ dy
1uﬂ15ﬂmﬂuﬂmmwmmmswzw%msmﬂu Internal quality control A4
1) SRM 1577C Bovine liver
2) Commercial milk powder: Dumex
o X yy v & A o 3w
Dumex fusadnde lanuiesnaran il ﬂ@umzumuﬂummuammw
Y ° o . .. . Y o 1 dy Yy Aa a SR 1 dy
2ADIUININT OCV (Optimum condition variance) LLa’J‘L!”Iﬂ11!ll‘]J1%6146411&?115’3&?151314“5%111&
d' [ g 91 dy 9 a 9 ] 1 é
avzlasuuilasldaunssanasenuy Dumex vz ldationanalalunaazsreszeznanniig
1 g‘/ 9 &‘ g’; 3 Y = g’; & A 9 I T 9 a
MIUUE DIINEDUY Dumex aselnundeant ocv lnudnasaviane lsiluadragawanis

a 4
UNICH
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a d v
ﬂﬁ'J!ﬂi]%‘lfi‘lEN]m!!iﬁ]Q

1. Saonnsuraimin
wiueu (9haS e 4
durina) Taluvae 51
B UAZIAY Glass bead 3

<
e

a a Yy 9
2. unsa luasadudu
10.00 Hagans [WeWeY
v v H
anslniu aanelin
gangivestszanm 2
#2119 nUUlavIA 31l
) A v &
FUW AIOWITHEUIAINT
9 1
ansmaunalin

a9y Y A
auvniviedld 1 Au

Q U

o

3. U199 Erlenmeyer flask
nauvwen Tlihi
QUNYN 120-160 BIM

~ v v o
Eraed AUNITZNIAIUT

Y
HINATSINYDDNTIUA
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4. wama B Wduiigaingives
@u'lalasmunlosoon lae
2.00 iadans udnihasazane
Tduseaumany3unng

1lszanan 0.50 Yaaans

5. 19 Pasture pipette 99

d’ (] 9 1
ﬁﬁﬁ%ﬁmﬂﬂﬂﬂﬁﬁmlm’)ﬁlﬁ
1109% Graduate centrifuge tube

9
YUIA 15.00 Waaans NNUY
a g a Qd a
L@]Nuﬂﬁq%‘ﬁﬂﬂﬂmﬂﬂ
pouad I lunaeainlfSins
@ =

i]uﬂizﬂ\?ﬁ"]iﬂ$amll‘lﬁlﬂﬂi

A1 10.00 Yaaans

6. 1hansazangnssou1d 1)
A YA Yy 9
D19 1N AN T
MzaNd s unsIalsuu
U TIALABITON LAY TIRVAR

Y A
AUATOI AAS
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a d d Y v
7. maanzrmfSnamslylamsalualednse1mns
& a Y A d' 1 [ a g’/ é
Taenal1nmsauemsez 1ddS e a1se1msNuana 19Ny MuFHAv09911IT U G4

Yinaasennsludagaviiunlseneueimsuaazriiag laninas1euaasnuiaiso1nis

Tup1913 100 51 M1 nIwNemsnsulsemuldarsesais lu'lawsaludSuaum s

é A o % dy % a
PINITNIAMUIUAIU (DINTT ANINYIAD, 2550)

a3
Y

F
Pnaas 1n'lemsalue1ins 5uosidus) = 100 - (ANuFU-Ha1+ ludu+Tdsau)

d v %
8. ﬂ1‘§3!ﬂ51$1’i‘ﬂ1ﬂ%3~11&!‘1/‘]?;13@1141149]3@)811@611’11‘5
@ Y a A = @ o a J
Wﬁ\i\‘ﬂuhlﬂlﬂﬂ1ﬂﬁ1561'ﬂ1§ 3 YUAND Iﬂi@]u UlsUiJ‘L! uazmﬂu"lamm NITUATICTIN

@ o ' g o Jyy o o &
L]J%jJ']mWENQ']‘ngl‘u@'J@EJ’N@Tﬂ’]5uu’ﬁ']ll’]iﬂﬂ']hl@ﬂ'Jﬂﬂ’]jﬂ']ugmﬂ\iﬁ (AOAC, 1990)

. o Y o a
11J58u (Protein) 5w 1 a5y Trwasau 31U 4 nlaupass
o [ Y (% o a
lasiu (Fat) 15 1 n5y Tdwasau UIU 9 N launaos
4 [ Y [ o a
M3 1u'laasa (Carbohydrate)  1511a1 1 5w Iringdaau UIU 4 N launaos

) [ ! ° ) a [ I [ )
1!TWﬁ\1\‘nu17]llﬁ%?ﬂﬂ”liﬂ?‘l!’lmsl]@\‘]?f?if’nﬁ”li‘ﬂ\‘] 3 FUANITINAUILIY UNAINUNIHUA

9
UDIDIMITBUAUU
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MANUIN D
a\ d v =
15N IZHAINNNHUAVDID1HT
1. madamanuriialusied 1991919

1anm3 (Principle)
v dy v w A (%% v Jo ' @ & = 9 [ L7
aﬂymgluﬂﬁilWﬁilﬂ'J']iJﬁiJW‘L!‘ﬁﬂ‘llgﬂﬁ'N NILUANUD 3'31]1/]Qlﬂﬂ?ﬂ]@ﬂﬂﬂﬂmﬁﬂﬂﬁﬂ'ﬁqﬁa
v o a ¢ Y A A o v o & '
ﬂl@ﬂﬂ?ﬁ?ﬁﬂ?ﬂiﬁllﬁﬁwaﬂ ﬁ']il']ﬁf]'llﬂﬁ']ZWTﬂﬂi%mi@ﬂﬂ@@]’mq Iﬂﬂ'ﬂ']ﬁﬂﬂ')']llﬁllWH‘ﬁﬁZﬁ'J']\i
3 Y J [} - s I v ¥ o o
HINUD IAT LUASITZYSNN ﬁﬁuiﬁﬂ]ull'g?ﬂ'nuﬁﬁﬂ (Viscosity) fﬂglﬂuaﬂymglﬁﬂﬁuWﬁﬂ]ﬂﬂﬂTﬁ']ﬁ
A ~ Y o o A A A Y, a d v dy v W a Y]
Man Wﬁ'ﬂ@']ﬁ'ﬁ‘ﬂllﬁallﬂ ﬁ"]ﬁﬁlllﬂﬁ’ﬂ\iﬂﬂﬂi%iuﬂ’]ﬁﬁmi’]zﬁﬁﬂHmZLuﬂﬁNWﬁﬂguﬂﬂﬂﬂﬂlugﬂﬂlﬂﬁ
[ I U ]
33 32YSNN 1IA1 Llazwaﬁﬂmﬂuﬁauiwmu
A 1% A . < A o A [ [ @
MIDIIANINNY UA Brookfield Viscometer Lﬂulﬂﬁﬂﬂ?ﬂﬂﬂWﬁﬂﬂﬁﬂﬂ?ﬁﬁuum@qﬁlUWﬂ

. 1 @ ' 7] <3 i () ¥ g o 1 iq ¥
(Spindle) 91 1uvBU1AIA 08198 20AWIEIAIN A1 torque N IAT uFad 1uvoD TR 1FA UM

[
IS )

@ @ ] 2 ' 4
vyuvesluanguedluvounaidied e Fannea1nunile 1avin309 Brookfield Viscometer

o 9 A Y o ' a 7 =2 o & Y
ﬁ1h1iﬂ3ﬂﬂ31hﬂluﬂu@1@Wﬁ18§$ﬂ°ﬂ %swmuwaiuwmamm B UANDYE (Cps) Gminl,ﬂu@mszu

[ o [ [N @
Spindle no. 18zAWGI50U (RPM) ¥z ims ina e (@NAY 3274, 2558)

A A A v . .
InJeINaIazINT0IlY (Equipment’s and supplies)
1. n3eeiannuria Brookfield-Programmable Viscometer, LVDV-II+
2. i davaneay s

3. DNV 600 Uaaans.

35M31U5UInasgIu (Calibrate)
v & A Y [ o H Y =R = & S\ a s A
Taunsealvieglunuiszanlasdunagmirlvegnanais @euanuazalaainginies
Y . Y A v I g Y A . ] g’a [
9211 Remove spindle (6131 1n0g 11101900 130000 Cap spindle 0n) HaIvINUUNAT|N 1A
4 o 4 . ] { o ]
1NT9992 11N Set Auto zero UAUATOIILVBN1¥ Replace spindle 19 la¥iudui 19 3aa el ¥ v

= A Yo & AqIou a @ Ay v v W A A
NoA ﬂ’]ﬁlﬁ@ﬂi%ﬂjlﬂ]ﬂﬂGl‘]f’]ﬂWﬂ’lim’m’lﬂﬁﬂ‘]slmg’f]'lcl’i'ﬁﬂ@@Qﬂ’]iﬂgﬁﬂﬁjﬁﬂﬂj'ﬁlﬁuﬂu 7UUA
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] Y
Wriavnemy 1 azdaanudunilalurranuduniiad wiiannemuguaz ianaw
A - |
vialugangau
A 9 A Y9 Yo I o < 3 o
oI NIUNHANN I T IduIavnadnuazA NG 96N

Ay A g YQ Yo & o ' <
oI NIuniatios I s avuiavina luganuGEaga

MININMITIA

1 v W

] I 9 < 1 1A =
asmrIauningay 5 °lcvmmmaau“lumimguiwma 12 59UADIUIN (RPM)

ad o a
AHAUUUMT ( procedure)

(% 4

(% v o < [ a
msdannuduniladeudeniaiauazanuiiseuIdmmgaununanius
(% ' { ¥ o A aa 4 a aa [
1. MEI981991113 192 TATIUIU 500 Haaans aaluilnnes yu1a 600 Jaaans 15y
warlaguegludledseimsiuzialasliaredsemsasanuszauns osruemnuluiiia

o A o Y A @ A Vo o oA 14 [ A @
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