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ABSTRACT

This research proposes a study of interesterification of three vegetable oils that rarely palm
oil, soybean oil and rice bran oil. The reaction was catalyzed by an immobilized enzyme,
Lypozyme TL IM, which was packed in a packed-bed reactor. The fat or oil products had some
physical property changes, especially the melting point. The experiment conditions were
reaction temperatures at 60, 65 and 70°C, and residence time in the range of 0.72 — 2.07 hours.
The products were be analyzed for the melting point, according to A.O.C.S. standard,
triglyceride composition and the amount of free fatty acid. Melting point of the products from
palm olein was found to be in the range of 33.5 to 48°C. Melting point of soybean and rice bran
oils including their products was too low to be determined by the standard method. Higher
reaction temperature resulted higher melting point products. At the same reaction temperature,
product melting point would vary directly with the residence time of palm oil in the packed-bed

reactor.
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Tasnaiwelsn QANABNINAI(C)
Trisaturate
Stearic — Stearic - Stearic (SSS) 65.0
Stearic - Stearic - Palmitic (SSP) 61.1
Stearic — Palmitic - Palmitic (SPP) 60.0
Palmitic - Palmitic - Palmitic (PPP) 56.1

Disaturate - Monounsaturate

Stearic — Stearic - Oleic (SSO) 41.7
Stearic - Palmitic - Oleic (SPO) 37.8
Palmitic — Palmitic - Oleic (PPO) 35.0
Stearic - Stearic - Linoleic (SSL) 32.8
Stearic — Palmitic - Linoleic (SPL) 30.0
Palmitic — Palmitic - Linoleic (PPL) 2.2

Diunsaturate — Monosaturate

Steric — Oleic - Oleic (SOO0) 22.8
Oleic — Oleic — Palmitic (OOP) 15.6
Stearic — Oleic - Linoleic (SOL) 6.1
Stearic — Linoleic - Linoleic (SLL) 1.1
Palmitic - Linoleic — Oleic (PLO) -2.8
Palmitic — Linoleic - Linoleic (PLL) -5.6
Triunsaturate

Oleic-Oleic-Oleic (0O00) 5.6
Oleic-Oleic-Linoleic (OOL) -1.1

Oleic-Linoleic-Linoleic (OLL) -6.7

Linoleic-Linoleic-Linoleic (LLL) -13.3
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19197 2.1 nsa luduiwuunlusssumna [15]

I. Even — numbered straight — chain —— fully saturated
Lauric acid (C},) CH (CGHZ) =O0H-
Myrictic acid (C,,) CH,(CH,),,COOH
Palmitic acid (Cy4) CH,(CH,),,COOH
Stearic acid (Cyg) CH,(CH,),,COOH
Arachidic acid (C,,) CH,(CH,),;COOH
II. Even — numbered — straight — chain —— unsaturated (all cis)
Palmitoleic acid (C,¢) A’ CH;(CH,),CH = CH(CH,),COOH
Oleic acid (C,5) AN’ CH,(CH,),CH = CH(CH, ), COOH
Linoleic acid (Cg) A™"” CH,(CH,),CH = CHCH,CH = CH(CH,), COOH
Linolenic acid (C,g) A”"™" CH,€H,CH = CHCH,CH =€HCH ,CH-~ CH(CH, ), COOH
Arachidonic acid (C,,) A """ CH,(CH,),CH = CHCH,CH = CHCH,CH = CHCH,CH = CH(CH,),COOH
ITI. Miscellaneous acids (very limited occurrence)
Tuberculostearic acid (C,g) ©H,(CH, )7C|H (CH,);COOH
(branched, odd) CH,
Lactobacillic acid (C,) CH5{CH-.), C{_ 9{(CH2 )y COOH

(cyelic branch, odd) (995 Y




L ] v
a15190 2.2 n3a lefuiduesdsenovves luuragtiiuuresiia [15]

AVERAGE COMPOSITION OF FATTY ACIDS (mole %)

SATURATED UNSTAURATED
C4 Cﬁ Cs ClO C]g C14 Clé Cls Clﬁ CIS Cla Cls
FATOROIL | BUTYRIC | CAPROIC | CAPRYLIC | CAPRIC | LAURIC | MYRISTIC | PALMITIC | STEARIC | PALMIT | OLEIC LINOLEIC | LINOLENIC
ACID ACID ACID ACID ACID ACID ACID ACID OLEIC ACID ACID ACID
ACID
ANIMAL
FATS
Butter 3-4 1 =2 0-1 =3 2¢'5 P ) 251- 29 0% g9 4-6 18 -33 2-4
Lard 16=2 25 30, 12-18 4-6 48 - 60 6-12 0-1
Beef tallow Zisd 24-34 15-30 35-45 1-3 0-1
VEGETABLE
OILS
Olive 0-1 5. 15 1-4 67 - 84 8-12
Peanut =12 2-6 30-60 20-38
Comn 1"-Z 7= 1 3-4 ] =2 25-35 50-60
Cottonseed ] -2 18 - 25 1-2 1-3 17 - 38 45-55
Soybean 1-2 6-10 2-4 20-30 50-58 5-10
Linseed 4-7 2-4 14 - 30 14 - 25 45- 60
Coconut 1520 0-12 2-4 0-1 6-9 0-1




€)) LiAlH., , ether

»  RCH,CH,OH

@H,0 Long — chain alcohol
A CH,OH,H* A
RCH ZKO > RCH ZC\ '
H OCH,

Methyl ester

socl, /"
> ke,

Pyridine i

Long - chain acyl chloride

a4 aaa aa J — v o = %
MNN 2.2 ﬂf(;]ﬂ5U']'ﬂ!ﬂﬁ'lluﬂﬂgﬂ’l'ﬁﬂﬂﬂ‘l’ﬁﬂiﬂ@ﬂﬁﬂ'l‘"uu [15]

H:
—— CH,(CH,), CH,CH,(CH,), COOH
Ni

Br,

CH,(CH,),CH = CH(CH,), COOH |— CH,(CH,), CHBrCHBr(CH,),, COOH
CEl

4
dil.

— CH,(CH,),CH iH(CHZ ), COOH

KMnO,
HBr H OH
—» CH.(CH,),CH,CHBr(CH,), COOH
+

CH,(CH,),CHBrCH,(CH,), COOH

1 by 4 S J i ar 1 LY
M 2.3 U onifaduiuseguesnsa ludu [15]

> v
wenIMineIRAlfATIIMsIANeoNFIIUNYYSH TUNA (Auto oxidation) i
b
o U = o 1 = ar A -
wuszg 18t duas FadnTe Tanzunariimlzduedlualeiu Fezdudungliidaeyya
a a o & ° e a o a
Sasziasmsoendiasuanandalinar Idataiuiindumiiuiu mswdounlassiiatily
a o o ~ v 4 & da aan a - . . .
nandusioImsSoni mamiudunifannlgiseinsiauesndiou (Oxidative rancidity)
ansodesiu 1R Taoduastesiumsiialfasomsidueendiaduaslundadtusiomts

a ' s a’: o a -1
winata imeiludmgadamsmhauveseyyadasy msmiluAueIlaunquINN
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¥ .
(Hydrolytic rancidity)i 1d 81m1ndlasndiwe1sagnlalasladldnsa luiumoduqfionnse

I
s2mu'1A YA (Waxes)
¢ ' 7 ¥ a a o o
Wuemmesszninueansseaniluidumonimieaidsseanunsaluiuaiy
" ¥ ¥ » [
sfiouds Tazanir hifiwuseg i ldatlaiilinnufes Wueameinareldeinwannd
o A o o &4 o v 3 A .:-"J a < o v
e Isamsziitusseamesfomilaiuseminiu WedlrlaTuanudussuiwanline &
o T 1 1 > -y or L) I:J’J

1a5uanuiouneguszeamjuannsoiiunielfaliiiaeld dedlnssadvedtiala

HAAIAININD 2.4

CH.(CH,), C'A)CH2 (CH,) CH= HOCH2E—OCH2 (CH,),.CH,
n =24 and 26; m = 28 and 30 n=16 —28; m =30 and 32
(from beeswax) (from carnauba wax)
CH3(CH2)”ﬁOCH2 | CHs) O, CIETCI) W6, 80 -g(CHI)M CH,
Cetyl palmitate Myricyl palmatate
(from permaceti) (primary component of beeswax)

; 3 23 0
M 2.4 Tnseardrana llveadraunasiia [15]

& ar dd’;

- ad B o o
HINVINUUNYIVVYAHY Lanolin, Turtle wax mmuﬂmﬂumﬂum (Waterproof
- Yo a ar o o ] L | 3 ¥ or
coating) 1A UAIMITE vudad vuun Tasssmouenveauwas lulinSona'lsl dusrduna

[ i TS S
nldenuenvewausita sxidniluundadiudiedivesdisiinylunanwa lsd

2.1.2 adawalszney
alasilaiidudnnlseneufithigueubeuad dninndevaaeiine: 1dmsou
uenmiie lilvnueanseedauaznsa luiiu 1aua
1) Woa IWa1a (Phospholipids)
Fueamesveniiweseasunsaluiuaziinsaneaesnideuegiuueanesed
(X) dwiuszioamesisuiudndae figas Tnsaadedanndi 2.5 siiavesroa Tatladinuu

‘ﬁ‘i‘iﬂﬂi'la‘i]&'uﬁﬂﬂllé’ﬁ'mﬂ'ﬁ 199 24
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CH,0~COR
R,0C-0-C~H

CH,0-P=0-X

M 2.5 uoa — vea Inaa [15]

2) waraw lau (Plasmalogens)
gas Inssadnadodoa Idadaondunsalududumien 1 Wendundwesea

9 Y - o - - d o 4
aowuse 1211adi503 (Vinyl ether bond) lil¥Wuszioomes AwnIng 2.6

¥, -0-CH.=CH—R,
R,OC~QM 0 H

CHZO—JE—O—X

/i 2.6 wanaanTawu [15]
3) anaInaila (Sphingolipids)
152N0UAW Amino alcohol sphingosine (Sphingenine) unuiveiiundiresea
e Inadaiu Tnssadufionsiunsasgnimmaig 1850 manWeaidtla @aec1aves

atadszianiilaun cerebrosides, sphingomyelins Ili% psychosine AININN 2.7
CHa (CHz)tz\ /H
o2

C
H/ \?HOH
HNH,
CH,OH

i 2.7 aflaTn'ladla [15]



M31an 2.3 Woa IMatlannulusssumna [15]

12

?amm Recommended

3 o
Yo

Tassaha

Phosphatidyl choline

Lecithin

it
CH,OCR

0
CHO(l!'R'

CH,OPOCH,CH,N*(CH,),

O

R is saturated and R is unsaturated

Phosphatidyl

ethanolamine

Cephalin

CH,OCR

CHOE;

CH,OPOCH,CH,NH

Phosphatidyl serine

CH, ogze

CHOﬂ;

CH,OPOCH, T’HNH;

O-

Coo-
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m3an 2.3 vea TWatlannu lusssumna (ae)

p Z
¥B1VUY Recommended ¥ouniny Tassadn

Phosphatidyl inositol - H,OCOR'
R ZCOOICH ﬁ)
CH; O

OH

Phosphatidyl glycerol 3 ?H ,OCOR' ? H,OH
RZCOO?'H HCOH
(H, Q= H,
|
OH

@131 cerebroside 1A%  psychosine fhnedaSend  loalaadlalnaia
(glycosphingolipid) 1i{eemnszneuludemsulawmsatuaialndda Tnalnaislnatlad
tjw1ﬂuazcﬁ'uei‘iauifu'lﬂ§nﬁa gangliosides Tn53a319152n01 11820 Sphingosine taza WD
Tod Tnuanm 13@Ai N — acetyleuraminic acid (NANA) &2

afa Inatailuessysznoniidfesianilaves myelin wenmiielsnTasiu
wazmsTulawasn myelin Snhiidusunfudulolszam axon veuradlszamaad

electrical nerve impulse 8813089 myelin Y MMl uRUIUTUT Y IHANTUB,
p y

2.1.3 daerpiug
sadszaniliduueanssed lilviommes snfuliannsafalfasoaledi
w14 18unwan aiusoos (steroids) Saniuiinrar1dluluiiu (fat soluble vitamins) gnin
Numsisznnidamsehgamuiaadendsfunindann
mﬁusauﬁ’mﬁ’wsﬁ Perhydrocyclopentanophenanthrene (C,, ) Lﬂu‘lﬂsm%"nﬁfugm

4 - @
BULAAS IRAINING 2.8
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NN 2.8 Perhydrocyclopentanophenanthrene ring [15]

wfumuiidgmisang lunmii 2.8 Seguussuuvesss i lddydnual g
" o o
uazunudoduiy deganszuvesnlilddydnual o uazunudioduls:
= Jl P a g o s
AnoismmeseaiiumAssesanwunigatasilumssudulumsdunsizda
a o L : - = = o
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wilnveniny Wi it %
Canola 40 -50
Coconut 65 - 68
Comn 3-6
Cottonseed 18 -20
Olive 25-30
Palm 45-50
Palm kernal 45-50
Peanut 45 -50
Sufflower 30-35
Soybean 18-20
Sunflower 35-45

2.2.1 viniuithau (Palm oil)
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4) Clarification ¥inuiuszgmimuny’13M clarification tank tWelBAIIANUFULAY

b ] »
asduileusendlousanIvamiigud nmiuszgnih udsmeldanzussomemse

molaanzgygnea
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Palm Oil Fraction

Characteristic Whole Olein Stearin
Softening point, °C 3.0-38.0 19.0-24.0 44.0-56.0
Titer, °C 42.0 - 46.0 46.0 - 54.0
Density at 50/25°C 0.892 - 0.893 0.909 - 0.913
Density at 60/25°C 0.882 - 0.891
Iodine value 51.0-55.0 51.0-61.0 22.0-49.9
Saponification value 190 — 202 194 - 202 193 — 206
Clound point, °C 6.0~-12.0
Unsaponifiable matter, % 0.1 -1.0
Solid fat content (NMR), %

at 10°C 47 - 56 28-52 54 - 91
at20°C 20527 379 31-87
at 30°C 6-11 0 16 - 74
at40°C 1-6 =T
at 50°C 0-40
Fatty acid composition, %

Myristic C-14:0 1-1.5 1-1.5 1=2

Palmitic C-16:0 42 -47 38-42 47-74
Stearic C-18:0 4-5 4-5 4-6

Oleic C-18:1 37-41 40 - 44 16 - 37
Linoleic C-18:2 9-11 10-13 3-10
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Typical Range

Specific gravity at 25/25°C 0.917-0.921
Refractive index at 25°C 1.470 - 1.476
Iodine value 123.0-139.0
Saponification value 189 — 195
Unsaponificable matter, % 1.5 max
Melting point, °C -23.0 to -20.0
Fatty acid composition, %

Myristic C-14:0 0.1

Palmitic C-16:0 10.6

Palmitoleic C-16:1 0.1

Margaric C-17:1 0.1

Stearic C-18:0 4.0

Oleic C-18:1 233

Linoleic C-18:2 53.7

Linolenic = C-18:3 7.6

Arachidic  C-20:0 0.3

Behenic C-22:0 0.3
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2.2.3 113431912 (Rice bran oil) [14]
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a139f 2.7 psrlszneumaniivenintius$ouae groundnut oil [14]
AuaANYE Y GroundNut Oil
Physicochemical parameter
Acid value 1.2 .2
Iodine value 104.0 100.2
Saponifiable value 188.0 206.2
Unsaponifiable matter 4.2 0.4
Fatty acid composition, %
C 14:0 0.3 -
C16:0 15.0 144
C18:0 1.7 3.1
C18:1 43.0 42.6
C18:2 374 35.9
C18:3 1.5 -
C 20:0 0.6 2.7
C22:0 - 1.0
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2) UfAsmsdunsen
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