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Tallow composition is consisting of a saturated and unsaturated fatty acid which provides good
energy source and have a benefit for human health. Utilization of the tallow according to a different
composition in each part is interesting and effective way of using beef slaughtering by-products.
Moreover, fractionated tallow which a liquid part was already separated is still have a good property to
use for frying food. Therefore, an idea to use the fractionated tallow for making a shortening was then
generated. Response surface methodology (RSM) and central composite design (CCD) was used to
develop the tallow shortening forming process. Saturated fatty acid content in the fractionated tallow
received from a preliminary test was 53.96+0.2 8 % which a palmitic acid, oleic acid and stearic acid
are the main fatty acid as followed the content 0f30.41+0.14,29.70+0.08, and 13.94+0.12%,
respectively. In addition, physical properties of the fractionated tallow including color, texture
(firmness), and melting point was about 79.78+0.23 (L*), -3.72+0.02 (a*), 5.26+0.04 (b*), 357.86+9.91
g/force, and 48.27°C, respectively. Comparison of the fractionated tallow with 6 brand market
shortenings was carried out and found that the lightness (L*), redness (a*), and yellowness (b*) of
fractionated tallow were similar to the shortening brand of B, E, D, and F, respectively. The firmness
value of the fractionated tallow was in range of the group shortening that had a high firmness value and
quite stable. For the melting point of the fractionated tallow was similar to shortening brand C and F

which both of these brands are popular to use for frying food. The fractionated tallow was then studied

III



an optimum forming condition using RSM to make a shortening product with 2 different factors; (1)
forming time at -18°C and (2) forming time at 25°C. Results found that to form the fractionated tallow
at -18°C for 206.60 minute and then left at 25°C for 102.30 minute was the optimum condition for
making a shortening product with the lowest melting point value (44.23°C). The developed tallow
shortening product was then applied in foodservice industry in a steak menu. Two different samples
with and without using the developed tallow shortening product to fry the steak were compared and
evaluated the sensory test using 7-point hedonic scale by 40 panelists who regularly consume the steak.
It can be concluded that the liking score in juiciness, texture, and overall liking of the steak frying with
the developed tallow shortening product showed significantly different from the normal fry steak

(without using the developed tallow shortening product) (p<0.05).

Keyword: Forming shortening, Response Surface Methodology (RSM), Shortening, Tallow
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n —Butanoic N3A119N30 (Butyric acid) CH, (CH,),COOH C4:0
n —Hexanoic N5AA1INTON (Caproic acid) CH, (CH,),COOH C6:0
n —Octanoic N3AATINTAN (Caprylic acid) CH, (CH,),COOH C8:0
n —Decanoic NIAAININ (Capric acid) CH, (CH,);COOH C10:0
n —Dodecanoio N3A0030 (Lauric acid) CH, (CH,),,COOH C12:0
n —Tetradecanoic n3a lusadn (Myristic acid) CH, (CH,),,COOH C14:0
n —Hexadecanoic nsaldNan (Palmtic acid) CH, (CH,),,COOH C16:0
n —Octadecanoic nIAAIAETA (Stearic acid) CH, (CH,),,COOH C18:0
n —Eicosanoic N3ADZIINAN (Arachidic acid) CH, (CH,),;COOH C20:0
n —Docosanoic n3ATaUN (Behenic acid) CH, (CH,),,COOH C22:0
ﬂiﬂ"lmﬁu%ﬁﬂsu ﬁﬁﬁm’;uﬂﬁuamﬂulamﬁ

n —Pentanoic N3A1830 (Valeric acid) CH, (CH,),COOH C5:0
n —Heptanoic NFABLUUNN (Enanthic acid) CH, (CH,),COOH C7:0
n —Nonanoic nsafans 1ndin (Pelargonic acid) ~ CH, (CH,),COOH C9:0
n —Undecanoic 3 CH, (CH,),COOH C11:0
n —Tridecanoic P CH, (CH,),,COOH C13:0
n —Pentadecanoic - CH, (CH,),,COOH C15:0
n —Heptadecaic ATANITATA (Magaric acid) CH, (CH,),;COOH C17:0
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FRRTEGY PANADNINAD
(DAY ATOH)
nsaluituriinaud
N3AYININ (Butyric acid) 7.9
N3 T390 (Caproic acid) ve
N3 INsan (Caprylic acid) 16.7
NIAAIWIN (Capric acid) 31.7
N3Aa05n (Lauric acid) 44.2
nya lusa@n (Myristic acid) 54.1
n3athdian (Palmtic acid) 62.7
NIAMAYTN (Stearic acid) 69.6
N3ADYI1AAN (Arachidic acid) 75.4
nsAUaN (Behenic acid) 79.9
nFAAN 1 UAIN (Lignoceric acid) 84.2
nsalushssiialaisuda

nsathail laadn (Palmitoleic acid) 0.5

nsalowaon (Oleic acid) 10.5
N3AB3HN (Erucic acid) 33.7
N5A8 111adn (Linoleic acid) -5.0
n3Aa Iuala (Linolenic acid) -11.0
N3ABZ31A 1AN (Arachidonic acid) -49.5
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-18 DA T ALTE 25 DI UBALTH

(W17) (11M)

1 60 (-1) 90 (1)

2 180 (1) 30 (-1)

3 120 (0) 60 (0)

4 120 (0) 102.30 (1.41)

5 120 (0) 17.70 (-1.41)

6 120 (0) 60 (0)

f 120 (0) 60 (0)

8 35.40 (-1.41) 60 (0)

9 180 (1) 90 (1)
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11 206.60 (1.41) 60 (0)

12 120 (0) 60 (0)

13 120 (0) 60 (0)
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D {iA10g3581319 0-1 m1na1 D Ge Indifeans omiy 1 HueanuIRIneuausl (response)
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] a g.’/ 9 A (] A Y o Y = A 9
uaazgungiiudedinuangaeszeznainladviualiluaisiei 3.1 moldlunns
v Y
NIUFBUANINYNABIVDIANNITNITHIUIY 01z 1Flumsniugouninue 5 an1e
] Y 1]
autdaluased 3.4msnaaestugdiverninaasn lviudwendiuainaning

[ 1 [

a d a A 9 ax A U Y
AN LLEI%’JLﬂiTgﬂﬂTquQiJﬂTiﬁﬁ@N!ﬁﬁ?ﬂl@ﬁluﬂﬂﬂ’J‘ﬂqﬂ ﬂ\ﬂ‘ﬁﬂ”lﬁ‘l’lﬂﬁ?’)]l’ﬂu

v 9 ) c’dl 9 a o = [ 1 o d‘ Y
1IUD 3.4.2.4 ﬂTJLﬂi"ISﬁVIUlﬂﬁ]1ﬂfﬂiﬂﬂﬁﬂﬁfﬂﬁﬁﬁ]ggﬂunﬂuﬁﬂ‘ﬂmfJ‘iJmJﬂWﬂTL!’JﬂW]UlWD”Iﬂ

1 g 1 o 1
AUNITNITNMUIY (IAA 3 519D 1 §IDY)



31

M13199 3.4 ﬂ'li‘l’l’)u’c’ffJ‘UﬂTIHJQﬂﬁgll’ENGUENﬁ'iJﬂTﬁﬂ']'iﬁTIﬂEJﬂ"]Qﬂ!WQﬁﬂﬁﬁ‘@ﬂhlﬁﬂ’)‘u@%u‘ﬂ

v lvsiuFuendiu

11998

3 4 3 4
szozrnalunisyugilivevnn szeznarlumsyugdivevian

[

MAUMINAanY  Waadn luvudinendiun waaan lvudiuenaaun

gUNYN -18 DIFLTATYA NI 25 DaAuwaYe
(u1i) (w1i)
1 30 95
2 50 50
3 90 45
4 150 80
5 195 20

Y a o d A o

345  msdszgnalinaadaameyaniaurlaonnlyiuTsenaiuly
QAT IMNIINUINITONNS
v 1 o é’ I a o ' A A ¥
TugiuFwmenarugminnvugililundasusimevmuangininzaui 1a
9 £ 0 A o Y v W 1 9 49} A
1N70 3.4.4 numinuey i lann lvduiuwenaa W 15lunisneaiemaniive
=} [ dy oA Aaa 1q 9 a 1 @ v W
nFeudeuiuiioadniineauuilnan lyldueun dszilivammssonsumatlseamaudia
g Y g’/ o
YoUUoAIANN 2 1Y TAgMINAdo V1Y T-points hedonic scale FNATOVT1UIU 40 AV
I 9 A A (Y] (%)) 49) o A o a o
(n = 40) Taailugnageuniensulssmunyaaniie gaanyuziminmslsziiumsseusy
Y a 9 = A [ dal [ % ] (') [
1ndu3 Taalaun & nau sa anvazlsing Wedura ANuguE1 nazn1ssonsylagsdy
) a [ @ a [ 4
auiunsnageugunmnlszamduda a Suwwald drunianndonyasmdas
Aa ) csall Yo o Y Y A v
Ineuvatiewn njunnunues asgnageiu lasunmsuuzihldszdnausaluilindae
g.jl ?,j 1 a % ] [l g’; a 4 1 o
m3snarthadehazeianoumsisziiiuaredialninnase Inszideyaninssoniuna
- S Y A o @ A o v Ao Ao 4
Usgamdudaaoiiomaninealasldnaanuaiiusv e lanFouisudviioaani
a 9 d' = 1 1 9 a g
noauuUlnd aelisunsy PSS menfisuiisumanuuanavestoyaTasn1sinsizna

Y . . =2 = ' ! =
anuulsilsiuae analysis of variance (ANOVA) FDUTEVNIVANUUANANYDIAUNAY

Y A . { @ 4 ) aay
@12975 Duncan’s new multiple range test NIzAUANMUTONUNIETDAIDUAL 95



32

A
unn4

a J
HaAN1INAAdIASIDTIITY

41  WamMsAsIvFOUAMMNIUBIANVRd luTHTmenaIY

a d o a v
411 wamsannzilRinansalvivstianeg lulwiuiwenaiu

a d a a v A J k4 .
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(3 a

.. Y U Aq ¥ a o dy @ A 1
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= - 2 o a 1A P-4
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] a A A S I 4 o [ = A @
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Rezaci ttagAa s (2013) NnvIiednlsenounanvadlvuiidsznoulidae
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d' 1 a d A =Y o YY) 1 ~ 9 I [ a
139N 4.1 ﬂ?ﬂWﬁ'JL‘ﬂﬁ'lZ‘ViG]fuﬂL!.a%‘IJ3ll'lfl!GII?Nﬂﬁﬂvlslluuﬁluulelmu'nllﬂﬂﬁﬂu“VIG],GD'HJH'NIQQU

Polyunsaturated fatty acids (PUFA)

nanlumskaniuev)
. YSuansalvaiu
gasde Inseaiemanil Foytavoinia luiu L
? (Wossua)
C12:0 n3Aav3n (Lauric acid) 0.51 +£0.01
C14:0 nsalusadn (Myristic acid) 7.58 +0.01
Cl4:1 nsalusaln@dn (Myristoleic acid) 2.11+0.02
C15:0 ATANUAZAA 11N (Pentadecanoic acid) 0.57 £0.00
C16:0 nsalanan (Palmitic acid) 30.41 +£0.14
Clé6:1 nsaan Inadn (Palmitoleic acid) 435+0.03
C17:0 ATANS N3N (Margaric acid) 435+0.03
C17:1 nyatailaziaan luon (Heptadecenoic acid) 0.68 £ 0.00
C18:0 NIAFAYTN (Stearic acid) 13.94+0.12
C18:1 cis-9 nsalowadn (Oleic acid) 29.70 +0.08
C18:2 tran-6 nyaoana luaon (X - Linolenic acid) 1.25+£0.01
C18:2 cis-6 n3Aa lu@on (Linoleic acid) 0.51 £0.01
C20:1 N5A9 1A% 1UdN (Eicosenoic acid) 0.35 + 0.00
C22:1 cis-9 ﬂiﬂ%g‘%ﬂ (Erucic acid) 0.00 £ 0.00
C20:4 cis-6 NIADLIIF AN (Arachidonic acid) 0.00 £ 0.00
nsa lusiuafiaduda; Saturated fatty acids (SFA) 53.96 +0.28
ﬂiﬂllﬂlﬁ/u%ﬁﬂllijéuﬁl; Unsaturated fatty acids (USFA) 38.95+0.09
ﬂiﬂ‘lmﬁu%ﬁﬂ"hiﬁnﬁaﬁﬁﬁ’um@ﬂﬂmaqmﬁm 1 9U;
37.19 £0.09
Monounsaturated fatty acids (MUFA)
ﬂm"lﬂlﬁu%ﬁ@”lajﬁnﬁaﬁﬁﬁﬁxémmﬁ 1 9U;
1.76 £0.02
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Y Y
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[ a a 4 4
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v Ao 1 Y | S T W =~ A ] [ I
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35ﬂxna1mﬁéﬁugﬂLummfﬂm"lmﬁui’msmdauﬁqmmﬁ -18 PaAIH AT (X,) A 358L1IINT

a =
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Juzthueyan luiuuendruNgungil 25 seruaaiGod (X,) N15NAAINT 13 N15NAADIYN
ax Lil A A - ® 7 .
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Melting point (°C) = 45.80 + 0.0283X; + 0.0327X, — 0.000132X2 —
0.000318X2 — 0.000085X, X, @)
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-18 DA AT 25 DA LT ALTEH
(11M) (U11)

1 60 90 4721 46.93
2 180 30 47.02 46.85
3 120 60 4731 47.50
4 120 102.30 46.06 46.27
5 120 17.70 47.35 47.59
6 120 60 48.09 47.50
7 120 60 47.14 47.50
8 35.40 60 46.95 4727
9 180 90 45.75 45.60
10 60 30 47.87 47.56
11 206.60 60 45.65 45.77
12 120 60 47.47 47.50
13 120 60 47.49 47.50
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43.1.1 msamazranumlsdsivaunislunasnsesvesniguugiing

Haouyad
aumﬂmmamaﬂm%’iumﬁﬁmmﬂ'wQmw@,ﬁmiwa@ummmm
mev11910 luuSnendrufuanisadinsizi 1§91nn133ns 12 n19afa (ANOVA)
SWAAINITI 4.5 mﬂ%’ayja“luminergﬂ"lﬁ’dwﬁumﬂmﬂaamaaﬁ"lﬁ’ﬁmmlhﬁ}aﬁ@ iipaan
M p-value Y04 TuiAa UA11T08n 1M TOINIANY 0.05 TINDIA p-value Y84 Lack of fit UAININNI 0.05
meﬁqmmmmzﬁu“lumﬂ‘hfmmsTumaaﬂaaﬂﬁnﬂ%’ﬁmwmqmwgﬁmswa@mmmmm

g0 luiuuenaiu

H a Jd J a
ﬂ]i]\iﬁ 4.5 A3 N5AATIZHAIAINLsYsIuvesaunis Iueanane gUONNIYUHUNIT

MasuIMadveAUeu1I910 TaiudendIu (Analysis of Variance (ANOVA))

Source Sumof  Degree Mean F—value p—value  Significance of fitted
square of square quadratic regression
freedom

Model 5.99231 5 1.19846 8.76 0.006 Significance
Error 0.95752 7 0.13679
Lack-of-fit 0.44272 3 0.14757 1.15 0.432 Not significance
Pure error 0.51480 4 0.12870
Total 6.94983 12

Coefficient of determination p-sq = 86.22% ; Adjusted R-sq = 76.38%
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dulszansuosaunis lwaananeeiie 14 lumsiueaiguuginig
WAINIMAIVOUUEYIIIN TuTuTInendIu AauanIn1519N 4.6 91ndeyaluarsany i
o v v 9 ] = A = g
ANuduusvelavea uszeznaIMIvu e IINgUuQUN -18 oeA U AImoT NIV
v o da v o o w 2 1 1
ANUANIUTIFUFY (linear) 1Az ANNFURNUTNYUINAIAY 2 (square) UUTIAT p-value HoONI1 0.05
Y I 1 v Y da! ~ a = AAa A [ 1
paralirudnfaveaiuszeznarlunmsvugdmevingurgil -18 oeraiFed YaNTHAADA
a A [ 1 [l <] v o [
gangimsnasuralveuus19In lydudauend v uasdelsnaw anuduiusvesfitsaiu
2 { a & o v A
szozna lumsyugilivevnfiguiigll 25 osrusaBod MUy ANNFUTUTITUdY (linear) 1oz
@ 4 o w g [ a o 4 1 @ . . o
ANUTUWUTNYUINAIAT 2 (square) TINNITIVBUV VU TUNUFIEN AT (interaction) WU

@

ludawanumgargiimsvasumaivouusy N luiuiuendiuedniiiedinn (p>0.05)

bl

A9 4.6 MR Er sz Antvesaums lwnananes TngdsiuniaIae UaLeq

Term Coefficient T-value p-value
Constant 45.80 41.71 0.000%*
Linear

Time (temp. -18°C) 0.0283 2.50 0.041%
Time (temp. 25°C) 0.0327 1.43 0.197

Square

Time (temp. -18°C) * Time (temp. -18°C) -0.000132 -3.44 0.011*
Time (temp. 25°C) * Time (temp. 25°C) -0.000318 -2.03 0.082

2-way interaction

Time (temp. -18°C) * Time (temp. 25°C) -0.000085 -0.82 0.437

S=0.369849 R-sq=0.862 ; Adjusted R-sq = 0.764

F ] 1
* p<0.05 Uernianuddgedalivdingnszauanuioruiosas 95
|dy| =\ o ] A v o W a @ d‘ v 9
** p<0.01 ¥ NUANVHIAYesINdYyNTzAUANUFONUIToBaE 99
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Contour Plot of Endset melting vs Time (temp. 25C), Time (temp. -18C)

Endset

melting
< 445
4.5 — 45.0
5.0 - 455
5.5 — 46.0
6.0 — 46.5
6.5 — 47.0
7.0 — 475
> 475

&~

BB ADN

EEECNEEERE

Time (temp. 25C)

100 125 150
Time (temp. -18C)

d' 1 ' v 9 dy v v 1 A
HNNN 4.2 ﬂiﬂ’nﬂNiNi%ﬁ’ﬂ\‘lﬂ%%ﬁlﬂﬁﬁ%ﬂ%!’mﬂuﬂﬁﬂlugﬂLHEJGUTJMﬂllﬁUiJU’J’J!LEJﬂﬁ’Ju“VI

QUNQN -18 DIFNFATHA LATYUNNN 25 DIANTATIAADAIRUHANNTHADUINA?



Surface Plot of Endset melting vs Time (temp. 25C), Time (temp. -18C)
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muulaaaniu response optimizer
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A g K9 v @ U A A A
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dmsunmsi )15 lunsneas1nis iesniniiuude ludunldlunsneasimisnisiiga
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o v Q) o 1 Aaa e 1
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HAADUAUDY (composite desirability: D) 1118010 Tsunsudia wiinu 1 (A1 D Ua19g29521319 0-1)
2 A 13 oA A A v = 9 Yy A 1 o ]
FanoInTumnmuizaunga 11999104 10A1 D UANI NG WIBMIAY 1 1FAAI91 HAaAdUAUDY

§ o 1 v 4 { { % 1 4
(response) N v inmstmuaantosamomannzinnz auiga ldsuanuiawe lvegeauysol

Optimal Time (te Time (te
High 206.60 102.30
D: 1.000
Cur [206.60] [102.30]
Predict Low 3540 17.70
! \\ | ; —---._x_“\“
{ N\ } ~
Endset m | AN 1 \
Minimum [ \\,\. \\
) ¢
y = 44.2319 \ \
\\
d = 1.0000 \ \
\ .
~.\_\.

= 0 A 2 v o y A
HNN 4.4 ﬂs"ummmmsmmﬂiz83nammmzmfl,umsmugﬂmamnmﬂ%uu’mwﬂmum
A ~ ~ ’ o .. L ®
QUNHY -18 NAUFALHYT LA 25 DIAUFALFY T NWINTU response optimizer T1/5un51 Minitab

(L’Jf)f}'ﬂ?}u 16; IBM, Pennsylvania, USA)
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4.3.2.1 msmuaenaﬂnzﬁmmmﬂumﬁugﬂmﬂmnmn"lmﬁu"a’wﬂndm
a v ° v o ..
laanmsmuinnlelaeWanTu response optimizer
= 2 A A o
wamimuﬁaufmnzmwmzﬁu“luﬂﬁmugﬂl,uﬂmmwammﬂ"lwu
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d' = 1 a d' Y a 1 a d' Y
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M519h 4.7 MImudeuaIgavginsHaoumalveuusy 1IN luiuTuendiuluanizn

A Y P b/
mmsﬁw'lﬂmﬂﬁmw response optimizer

taseiianun ARUNNINT A1NNUAAIA
Maouad LRI

J 3 o

CNGEIEHIENG) CIRHEHIT))

4 Y
AAUMNT szﬂznaﬂumsﬁu 338&’3@1111&?!13%11 1910017 191N
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a [ 1 a

PMYNAIUNYUNAN N AIUNQUQL MUY

U U

-18 pap AL 25 e KA A

(1) (117)
1 206.60 102.30 46.23 4423 4.51
2 206.60 102.30 46.70 4423 5.58

3 206.60 102.30 46.66 44.23 5.49
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Asxo
mW Integral -934.07 m)
1 normalized -91.94 Jg~-1
- Onset 28.82°C
0 Peak 43.46°C
Endset 46.23°C

Heating Rate 5.00 “Crin”-1

-|\sample: opiimal1, 10,1600 mg
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SUNBIDIUUNLT TIHIAUUNIYT 11000 TN5.092-616-1987
Y32 IamsAnEN W.et. 2558 dTIMIANYITZAUYTZMATLEIAT Advanced Diploma of Hospitality
(commercial cookery), Evolution Hospitality Institute, Sydney NSW
WA, 2557 duFamsanszaulianed wangas mnmansiiaga
ANRATINNI TUDIHITHAZUINT NHIINGAYTIBA AIUATA
Yszaumsaimsrinam
N.¢A. 2559 Barista
Naji's Charcoal Chicken & Kebabs shop 1/21 Firth St, Arncliffe NSW
W.F. 2555 - 2558 Waiter/Bartender
Nok Nok Thai Eating House Shop 9/1 Harbour Street, Darling Walk, Sydney NSW
W.f. 2553 - 2555 Chef

Chai Thai Restaurant Westfield Sydney Level 6, 188 Pitt St. Mall, Sydney NSW





