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Procesos verdes

Disminucién de compuestos

colaterales que no son de
interés dentro del proceso

l

f' Generaciéon de productos con
mayor alcance nutricional.

) (Transformacion de alimentos
via bioldgica)

Reduccién de sustancias
indeseables en los procesos
industriales
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Enzimas lipoliticas
como agentes de
transformacion

¥

Transesterificacion enzimatica de
aceite de palma como alternativa
para produccion de alimentos libres
de grasas trans
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ENZIMAS LIPOLITICAS

Hidrﬁriiais de enlaces ester
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Aceite de palma vy las grasas trans

El aceite de palma debido a
gue carecen de acidos grasos
tipo trans, no requiere de
hidrogenacion para fabricar
grasas solidas o semisélidas
(Rincon & Martinez, 2009).

ley 1355 de 2009 vy las
Resoluciones No. 333 de 2011 y No.
2508 de 2012 (Colombia).
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Sustitutos e imitadores de grasas

® LOS nuevos Sustitutos deben Table 2 Contribution of various foods to trans fat intake in the diet

brindar d los prOd uctos  Food group Contribution (per cent of
form u |ados IaS m ismas total trans fats consumed)
propiedades organolépticas Yy  cakes, cookies, crackers, bread etc. 40
fisicas Animal products 21
. . ’ g Margarine 2
* Tener igual o mayor vida util. P —— ;
* Estabilidad térmica y oxidativa Butat: chips;com i pe; popeom 5
Household shortening 4
 No tener efectos nocivos Breakfast cereals and candy etc. 5

Tomado: Dhaka et al., 2011
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Table 1
Acidity, peroxide value and total fatty acids of soybean oils (80), fully hydrogenated palm odls (FHFO), interesterified oils (10} and beef tallow (BT), triacylglycerol (TAG) species; melting

point, sn-2 positional and trons fatty acids of the S30-FHPO blend, 10 and BT.

Soybean oil FHPPO Interesterified oil Beel milow
Acid value (mg KOH/g) 0.097 + 0.03 1.94 + 0.01 196 + 0.06
Peroxide value (mmaol/ke) 1.90 = 0.06 0.60 = 0.01 1.02 + 0.01
Fatty acid composition (%)
\ Lauric add (C12:0) 35 + 0.01
Myristic acid (C14:0) 0.7 + 0.05
0 Pentadecanoic acid (C15:0) 0.9 + 0.05
Palmitic acid (C16:0) 10.9 + 0.10 58.8 + 0.83 313 + 0.26 27.4 + 0.10
Palmitoleic acid (C16:1) 29 + 0.08
Heptadecanoic acid {C17:0) 1.20 + 0.01
Alow trans margarine fat analog to beef tallow for healthier formulations; ~ Stearic 2cid cc18) 39 = 0.10 41.2 = 0.77 213 = 0.14 219 = 0.11
Oleic acid (C18:1) 245 + 0.23 166 + 0.10 284 + 0.02
Optimization of enzymatic interesterification using soybean oil and fully ~ hincleic acid cC1&:2) a2 00n 9= 008 25+ 605
a-Linolenic acid (C18:3) 59 * 0.16 29 * 005 0.3 + 0.08
: Arachidic acid (C20:0) 0.2 + 0.01
hydrogenatEd palm Oﬂ Fivosenoic acid (C20:1) 0.1 += 6.01
i l . . " i SUFAs 85.2 + 0.20 47.4 + 0.20 442 + 0.06
Ying 1i*, Jinli Zhao*", Xiaodong Xie"", Zhen Zhang', Ning Zhang"*', Yong Wang™"* ESFAs 14.8 + 0.10 100.0 + 0.80 526 + 0.12 55.8 + 0.05

* Deparment of Food Sctence and Ergingering, Collgt of Science and Engineerng, Jfinam (e, Guoagehow 510632, Ching S0-FHPO blend Interesterified oil Beef tallow
i T ! X A A . .
Eﬁﬁﬁmﬂﬁ;;mﬂfmh&MM%WFMMW tsunmprong Engineeing Tectmalogy Research Cemtar fr Corents and Ol Byprochcts Melting paint (C) &34 i £41
. sn-2 positional fatty acid composition (%)
Clé:0 42.07 = (.51 4895 = 053 53.25 = 0.59
f C18:0 3064 = 0.53 21.45 = 048 2322 = 057
” Ci8:1 964 * 035 2197 * 031 1926 = 0.40
“\’! C18:2 17.64 = (.74 763 = 0.71 4.28 + 076
I trans fatty acid composition (%)
Oleic acid (C18:1t) ND. N.D. 3.36 + 0.04
:" Linoleic acid (C18:2t) 049 = 003 0.28 = (.04 0.65 = 0.03
"‘ a-Linolenic acid (C18:3t) 069 = 0.03 0.39 = 0.03 0.14 + 0.05
4"“ LTFAs 1.18 = (.03 067 = 0.04 415 = .04
| Triacylglycerol species (%)
| " 11.6 + 0.2 54 + 0.06 9.7 + 018
“ Gl 18.5 = 0.1 237 + 0.10 21.0 + 0.34
g“ Ci1eCiaCia 28.9 = D05 441 = 0.20 48.4 + 0.05
‘ C1eCaaCia 40.0 + 0.03 268 = 0.40 209 + 0.22

UFAs: unsaturated fatty acids; SFAs: saturated fatty acids; TFAs: frans fatty acids; N.D.: not detected.
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Research article ~ Open Access

Enzymatic transesterification of palm stearin
and olein blends to produce zero-trans
margarine fat

Mohamed Sellami, Hanen Ghamgui, Fakher Frikha, Youssef Gargouri and Nabil Miled

BMC Biotechnology 2012 12:48
hitps://doi.org/10.1186/1472-6750-12-48 | © Sellami et al, licensee BioMed Central Ltd. 2012
Received: 5 August 2011 Accepted: 2 August 2012 | Published: 13 August 2012
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Figure 2 HPLC Chromatograms of (A) non-transesterified and (B) transesterified palm stearin and palm olein blend (40:60) obtained
after 24 h of reaction time (P, Palmitic; O, oleic add; L, linoleic; Ln, Linolenic acid; 5, stearic acid).
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Original article

Production of trans-free muargarine fat by enzymatic
interesterification of soy bean oil. palm stearin and coconut
stearin blend

Ruttiva Lakum - & Sopark Sonwai™

| | Department of Food Technology, Faculty of Engineering and Industrial Technology, Silpakorn University, Nakhonpathom 73000, Thailand

! Table 2 Trnacylglycerol composition of soybean oil (SBO), palm stearin (PS), coconut stearin (CNS), physical blend PB3 and its structured

| hipid SL3
u
i TAG species ECN sBO PS cNs PB3 sL3
)]
"‘ CpCLa 30 ND ND 1.6 + 0.00° MND ND
i CClLa 32 ND ND 751 £ B.71° 1.42 + 0.037 5.62 + 1.81"
CLala 34 ND ND 12.23 + 0.70" 0.67 &+ 0.177 2.75 + 0.44°
Lalala 36 ND ND 17.36 + 0.99° 0.76 = 0.01° 2.87 + 0.06"
LLnLmn 38 254 + 0.10° ND ND 1.62 = 0.07" 1.32 = 0.07°
LalLaM 38 ND ND 19.24 + 0.22° 0.58 + 0.137 5.61 + 0.25"
LLLm 40 13.B8 + 0.06 ND ND g.88 = 0.16~ 2.93 + 0.06"
If LaLaO 40 ND ND 1.04 + 0.037 ND ND
I} Lahin 40 ND ND 17.26 = 0.67° 0.60 = 0.05% 7.15 = 0.07°
[l LalaP 40 ND ND a.11" ND ND
| LLL 42 21.471 = 0.20° ND 15.96 = 0.27" 1.09 = 0.24%
I PolL 42 6.44 =+ 0.48° MND 4.19 = 0.09" o.88 = 0.09"
y OLLn 42 5.87 + 0.56" ND 3.77 = 0.15° 7.75 + 0.05°
“" LaM©O 42 ND ND 2.66 = 0.27° 0.27 + 0.02" 9.62 + 0.09°
"I‘ LaMiP 2 ND ND 6.13 + 0.59° 0.26 + 0.04" 0.36 = 0.017
i oLL 44 15.94 + 0.20° 1.45 + 0.42® ND 11.63 + D.14° 3.16 + 0.18¢
“..1 PLL a4 15.6 =+ 0.57° 5.06 + 0.82% ND 12.56 + 0.22° 6.92 + 0.14®
LaO0O 44 ND MND 2.38 + 0.33° 0.656 + 0.04" 3.B3 + 0.45°
LaPO 44 ND ND 2.29 + 0.54" 0.37 + 0.02% 8.36 + 0.01°
I LaPP+MMO 44 ND ND 2.62 + 0.43 ©.20 =+ 0.05° 0.73 = 0.07"
if MMP 44 ND ND 1.76 = 0.37 ND ND
‘3; oLo 46 65.54 = 0.02° 3.76 = 028" ND 4.85 = 0.05" 2.67 + 0.147
[ PLO/OLP 45 B.44 + 0.14° 17.85 + 0.74° 2. 43 4+ 9.227 10.06 <+ 0.19° 10.16 £+ 0.31°
I’;‘ PPL 46 1.28 = 0.03" 21.64 = 1.249 ND 6.46 =+ 0.16° 9.74 = 0.32°
i POM 45 ND 0.59 + 0.22° 0.72 + 0.10° 0.14 = 001" 0.39 + 0.04™
1 Q00 48 2.44 + 0.13° 3.11 = 0.29° 0.37 + 0.057 1.40 + 029" 0.58 = 0.167
"I‘ POO L8 0.62 = 0.01" 13.98 = 0.77° 0.96 = 0.09°" 459 + 0.16° 1.66 = 0.04"
f POP 48 ND 21.24 = o.82¢ 0.74 = 0.07% 5.47 =+ 0.15° 2.16 + 0.0t
f) PPP 48 ND 4.53 £ 0.37° ND 1.19 + 0.04"° 0.43 + 0.07%
{l S00 80 ND 1.78 + 0.82° ND 0.56 + 0.34° 0.44 + 0.12°
J POS 50 ND 4.07 + 0.92° ND 0.67 + 0.28% 0.66 = 0.04*
Il PPS 50 ND 0.94 + 0.03% ND 0.32 + 0.13° 0.18 + 0.03"
I
‘ Cp. caprylic acid; C, capric acid; La, lauric acid; M, myristic acid; P, palmitic acid; Po, palmitoleic acid; S, stearic acid; O, Oleic acid; L, linoleic acid;

Ln, linclenic acid; ND, not detected. Values followed by the same letters within the same row are not significantly different (P > 0.05).
Equivalent carbon number (ECN) = CN — 2DB, where CN is carbon number of TAG and DB is total number of double bond in TAG.

International Journal of Food Science and Technology, doi:10.1111/ijfs.13888
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Table 1. Source of free and immobilised lipases used for biodiesel production

Lipase source Commercial name  Supplier Support Reference

) Candida antarctica SP435 Novo Acrylic resin'® Nelson et al.,, 1906

\ Novozym 435 Novo Acrylic resin'® Shimada et al,, 1999

Chirazyme L-2 Roche None (Lee et al., 2002)

Candida cylindracea OF Meito Sangyo None Lara and Park 2004
Candida rugosa Meito Sangyo None Kaieda er al., 2001
Chromobacterium viscoum - Asahi Celite-545'7) Shah et al., 2004
Cryvptococcus spp. 5-2 Lipase produced in the researchers’ laboratory None Kamini and lefuj 2001

Porcine pancreatic - Sigma Anion exchange resin'®! Yesiloglu, 2004
1 Psewdomonas cepacia P5 Amano Sol-gel matrix'® Noureddini et al,, 2005
i PS Amano None Kaieda et al., 2001
‘ PS-30 Amano None Abigor et al., 2000
PS-30 Amano Pyllosilicate sol-gel matrix!™ Hsu et al., 2002
PS-D Amano Diatomaceous earth'® Salis et al., 2005b
Pseudomonas fluorescens - Rhiim GmbH None Mittlebach, 1990
AK Amano None Kaieda et al., 2001
AK Amano Porous kaolinite'™ Iso ef al., 2001
AK Amano Polypropylene EP100® Soumanou and Bornscheuver, 2003b
Mucar Miehei Lipozyme IM60 Novo Anion exchange resin'®! Nelson et al., 1996
o Rhizopus orvzae F-AP15 Amano None Kaieda et al,, 1909
E Thermomyvees lanuginosa  Lipozyme TL IM Novo Acrylic resin'® Du et al., 2003
n z I l I l a S = Novo Pyllosilicate sol-gel matrix™ Hsu et al., 2004b

comerciales

‘2! . Commercially available immobilised lipases.
{81 Lipases immobilised by researchers in their own laboratories.

Polaina, 2007. Industrial Enzymes. Springelink
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Exploracion de la diversidad y busqueda de
microorganismos lipoliticos

Diversidad microbiana de ambientes
extremos

Coleccion de extremofilos con
aplicaciones industriales

Catalizadores bioldgicos para
transformacion eficiente de materias
primas y productos naturales

> 3500 m.s.n.m
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éQué hemos obtenido?

 Temperaturas y pH optimas

* Preferencia por sustratos
10 FE 3 P
— proves e » Actividad hidrolitica en triacilgliceridos
Caracteristicas (Lopez et al., 2014) (Bernal et al., 2016)
Temperatura 55 (30-70) 55 (30-280) i RegiOSEIQCtiVidad
pH 6ptimo 9.0(5.0-11.0) 7.5(6-10)
Sustratos lipidicos | Esterasa (C6 — C10) Lipasa (C10—C12) ° Esta bilidad en presencia de SOIVenteS
Detergentes Triton X100, Tween Tween20
lones metdlicos Fe3* - i ESta bilidad té rmica
Sairenis i tano icero °. . b
orginicos | PMEOVEIEerS femovee  Actividad en presencia de aditivos

* Ensayos de inmovilizacion
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Proyectos realizados

“Desarrollo de reacciones de “Produccion de esteres de
transformacion de oleorresinas de enantiomeros S(+) de ibuprofeno y
coniferas, triacilgliceroles y acidos naproxeno por biocatalisis de la enzima
grasos usando enzimas lipoliticas” inmovilizada 499EST” Convocatoria

Colciencias 642 PUJ -Pruebas validacion de concepto.

7/ Industria y Comercio TODOS PORUN
xhihy i sesint il LEUPERINTENDENGIA €NUEVDPMS
n Buprofenjo z gl

Evaluacidn de la regioespecificidad g S

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

550851 lbug et |
H £ s |
de |aS enZImaS ;f:: r | " . “I Resolucion N° 63585

:
Eass & el
s Iy 1111 Ref Expadiente N* 14093195
il 8
& { R [\ |
i — S L6 ) L PR )
0 § 1 15 20

Dl Por la cual se olorga una Patente de invencion
. 7 e po [min]
499EST, y 514FE son 1,3 regioespecificas,
« o7 - — CONSIDERANDO:
ya q u e S u S CO rte S n O afe Cta ro n Ia pOS | C | O n A novel thermoalkalostable esterase from Acidicaldus
sp. strain USBA-GBX-499 with enantioselectivity isolated
. . . from an acidic hot springs of Colombian Andes PRIMERO: Que mediante escnito radicado en esta Superintendencia el 30 de abril de
Zs n d e I OS tr| a C| Igl | Ce ro I es 2014 con el N° 14-093195-00000-0000, por CORPORACION CORPOGEN,
Gina Lopez + Jennifer Chow « Patrick Bongen « PONTIFICIA UNIVERSIDAD JAVERIANA, presentd la solicitud de patente de
Benjamin Lavinger » Jorg Pietruseha « Invencién titulada "ENZIMA ESTERASA MODIFICADA ENANTIOSELECTIVA Y
Wolfzang R, Streit - Sandra Bacna PROCESO PARA LA OBTENCION DE LA MISMA®
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s R, AL. P
;Qué se quiere alcanzar al usar este tipo de

enzimas?

Reduccion de
costos por
materias primas
Importadas

PALMA DE ACEITE

Mayor
utilizacion de
materias primas

Locales (uso de
biodiversidad)

Reemplazo de
sintesis quimica
por sintesis
biologica

Ingreso a
mercado de
alimentos
naturales

e
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Informacién nutricional
Tamano de 2 pocicn 174 de taza (M3 )
Porcionss por envasa 8

Cartidod porr rpen -

Trabajar con tecnologia local ,,
4 fGrasa total 23 | 3
para desarrollar productos : mg

Intermediarios que vayan e <1l

Total de carbohidratos 49

acorde con la legislacion S o

AZOCAres 4g

. . . | Proteina 16 J :
nacional e internacional. | ——
Wl Calclo 6% - Hierre 0%
’\.:_m‘:,. ' 4 i .‘;
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