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2 — Oleo de palma e coconote

2.1 - 6leos e gorduras
2.1.1 - A produgao e o consumo. Destaque para os produtos de origem tropical
2.1.2 — Os Oleos vegetais
2.1.3 — Os lipidos: Composicao, Importancia na alimentacao, a composicao e
as caracteristicas fisicas
2.1.4 - Classificagao
2.1.5 — Processos de obtencao e de transformacao (NP 964)

2.2 — Caracterizacgao e principais utilizacoes dos 6leos de palma e de coconote
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Lard

Palm Kernel Qil
Coconut Oil
Olive Oil
Cocoa Butter
Peanut Oil
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Vitamin E content
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' Tocopherols
B Tocotrienols
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Vitamin A content

FOOD | g RETINOL EQUIVALENT / 100g E.P.

Oranges 21
Bananas | 50
Tomatoes | 130
Carrots | 400
Red Palm Qil (refined) | 5,000
Crude Palm QOil
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UTILIZACOES DO OLEO DE PALMA NA ALIMENTACAO
FOOD USES OF PALM OIL PRODUCTS
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3 — A palmeira do dendém

3.1 - A planta e os frutos: classificagcao botanica e
denominacodes, descricao das flores e dos frutos,
classificacdo de acordo com as caracteristicas dos
frutos, rendimento em 6leo dos diferentes tipos de
plantas

3.2 — Condi¢des ecoldgicas. O regime pluviométrico e a
producao

3.3 — Producao, comércio e consumo
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Oil palm production, 2018 Our World
in Data
Oil palm crop production is measured in tonnes.
World
P
> !
~ /Q%
ﬁ' ¢
- ’ )\
) s \
[ 4
(J/
Nodata Ot 100,000 t 500,000t 1 milliont 5 milliont >10 milliont
(— |
Source: UN Food and Agriculture Organization (FAO) OurWorldInData.org/agricultural-production ¢ CC BY
P 1961 () 2018
CHART MAP TABLE SOURCES 3 DOWNLOAD <
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Oil palm production

Oil palm crop production is measured in tonnes.

Our World
in Data

World 71.45 million t

Indonesia 40.57 million t

Malaysia 19.52 million t

Thailand 2.78 million t

Colombia 1.63 million t

Nigeria @ 1.05 million t

Guatemala §§ 875,000 t

630,000t

Papua New Guinea

Ecuador §§ 560,000 t

[10-wjed/610 e1epUIp|JOMINO//:SANY

Ot 10 million t 20 million t 30 million t 40 million t 50 million t 60 million t
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Palm oil imports, 2017

No data Ot 100,000t 250,000t 500,000t 1miliont 2.5miliont 5milliont 10 milliont
] | | i

Source: UN Food and Agriculture Organization (FAO) CC BY
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Oil palm production

Oil palm crop production is measured in tonnes.

Our World
in Data
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Vegetable oil production, World
160 million t
—— Palm
140 million t
120 million t
—— Palm kernel
100 million t
Soybean
80 million t
60 million t —— Sesame
—— Sunflower
_ — Maize
40 million t L— Linseed
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Groundnut
20 million t J Cottonseed
" Coconut
Olive
0t — I Safflower
1961 1970 1980 1990 2000 2014
Source: UN Food and Agriculture Organization (FAO) CC BY
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Oil yield by crop type, 2018

Global oil yields are measured as the average amount of vegetable oil produced per hectare of land. This is
different from the total yield of the crop since only a fraction is available as vegetable oil.

Palm Oil 2.84 t
Sunflowerseed Oil
Rape and Mustard Oil
Soybean Oil

Olive Oil

Coconut Oil
Groundnut Oil

Cottonseed Oil

Sesameseed Oil

[10-wjed/610 e1epUIp|JOMINO//:SANY

Ot 0.5t 11t 1.5t 2t 25t

Source: Calculated by Our World in Data based on data from the UN Food and Agriculture Organization (FAO)
OurWorldInData.org/crop-yields « CC BY
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World Major Producers of Palm Qil (Tonnes)

OILS/FATS 2000 2001(e) +-% 2002(f) +-%
Malaysia 10,842 11,755 8.4 11,640 (1.0)
Indonesia 7,000 7,650 9.3 8,100 5.9
Nigeria 740 750 1.4 740 (1.3)
Colombia 524 568 84 575 1.2
Cote d'lvoire 266 275 34 280 1.8
Thailand 525 535 1.9 570 6.5
Papua New Guinea 336 325 (3.3) 324 (0.3)
Ecuador 238 240 0.8 244 1.7
Others 1,339 1,355 1.2 1,277 (5.8)
TOTAL 21,810 23,453 7.5 23,750 1.3
Note:

(e) - estimate
(f) - forecast

Source i) Qil World (December 14,2001)

i) MPOB - For data on Malaysian palm oil and palm kernel oil
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World Major Exporters of Palm Oil (Tonnes)

OILS/FATS 2000 2001(e) +-% 2002(f) +-%
Malaysia 9,081 10,593 16.7 10,600 0.1
Indonesia 4,140 4,800 15.9 5,247 9.3
Papua New Guinea 336 320 (4.8) 31 (2.8)
Cote d'lvoire 110 124 12.7 123 (0.8)
Singapore* 240 259 7.9 276 6.6
Hong Kong* 158 187 18.4 213 13.9
Others 929 1,018 9.6 930 (8.6)
TOTAL 14,994 17,301 15.4 17,700 2.3
Note:

(e) - estimate
(f) - forecast

Source i) Oil World (December 14,2001)
i) MPOB - For data on Malaysian palm oil and palm kernel oil
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Figure 18

AREA PLANTED TO PERENNIAL CROPS
IN MALAYSIA

Thousand hectares

N Smallholder production
B E:sare production

Source: Malaysian Ministry
of Frimary Industries, |9%6

http://www.fao.org/docrep/w9500e/w9500e08.htm
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Full Size Image Full Size Image

Figure 7. Satellite images from the southeastern corner of Indonesia's Raui Province showing loss
in tropical forest to palm oil plantations between 1989 and 2005. The tropical forests are on peat
formations up to 40 metres in depth (dark green = primary forest, light green = palm plantations).
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Figure 1. Part of an oil palm plantation at the border of intact forest. Jambi, Indonesia, December 2010.
Photo by Iddy Farmer/CIFOR
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AVERAGE PRODUCTIVITY OF MAJOR OILSEEDS

Oilseeds 1994/95 Oil Ol
Ollseed Yield Conversion Equivalent
(Tonnes/ha)* Factor (%5) (kg/ha)
Soyadean 2.19 16 - 19 405.2
Cottonseead 1.02 18 - 20 193.8
Groundnut 0.93 45 - 50 441.8
Sunilowersead 1.24 40 - 45 527.0
Rapeseed 1.3 40 - 45 552.5
Sesamesecd 0.41 45 - 50 194.8
Pakn Oil - 20 3230.0*
FPalm Kemel Oil 0.97 45 - 50 450.8
Coconut 0.57 65 - 65 379.1

" Source - Oil Werid Slalistic Update, Jan, 1995,

" Malaysia's yield is 3495
T T T e T
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TECNOLOGIA DO OLEO DE PALMA E DO COCONOTE
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VIDAL, V. A. Canhoto et alii — Oleaginosas do Ultramar Portugués

46

Composigdo das infrutescéncias
Matéria
Infrutescéncias frescas . seca Agua | Oteo
1000 kg
o
) +
Frutos frescos Palhas frescas
620 kg 380 kg
|
i [}
Agua Palhas secas
260 kg 120 kg
i R —— 120
............ m
Casca e polpa Endocarpo e semente
frescas frescos
310 kg 280 kg
4
) l
Endocarpo fresco Sementes frescas
(carogo, 0 kg
A0 kg l
| i }
F— Agua Sementes
) 12 kg secas
Agua Carogo 1 58 kg
30 kg seco '
180 kg
; i 1
Oleo de  Bagago
palmiste 28 kg
30‘kg H o8
i . 30
........................................ 12
180
....... 30
! [} ) )
Oleo de palma Agua Fibras secas Borras secas
170 kg 84 kg 85 kg 1kg
i : L I— i
&
H
i 81
: 170
Total . . .| 44 38 | 200
161; MEM. JUNTA INVEST. ULTRAM. 2.* SER., N.° 21: 1960
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Mesocarp

http://mpob.gov.my/mmedia/MPOB_estate/6.htm

Shell Kernel
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Crude Palm Oil Milling Process
PLANTATION

PALM KERNEL
CRUSHING PLANT

PALM
KERNALS | KERNEL

COMPANY MILL POWER & STEAM
EMPLOYEES' DOMESTIC POWER

TR £ . S SHELLS

-

DEPERICAFING FIBRES
CLARIFICATION
- «—SETTLING

STRIPPED
BUNCHES

PURIFICATION

FERTILSER

ENT
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COLHEITA

PROCESSOS

CUIDADOS:
-nao destruir as folhas
-evitar esmagamento dos frutos

GRAU DE MATURACAO:

- a maior parte do mesocarpo forma-se
nas 2 semanas anteriores a maturacao
- frutos sobremaduros: desgranacgao e
acidificacao dos frutos

Tecnologia dos Produtos Tropicais / M. Helena Guimarées de Almeida / Instituto Superior de Agronomia / Portugal 05/12/21
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Harvesting Machine

http://mpob.gov.my/mmedia/MPOB_estate/6.htm
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TRANSPORTE

-0 mais rapidamente possivel apds a colheita
- com o0 minimo de manuseamento

Meios:
- vagonetes, atrelados de tractores, camioes, mulas, ...

Tecnologia dos Produtos Tropicais / M. Helena Guimarées de Almeida / Instituto Superior de Agronomia / Portugal
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Recepcao
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ESTERILIZACAO

Objectivos:

- inactivar lipases e lipooxidases

- facilitar a separacao do engaco

- facilitar a desagregacao da polpa

- coagulacao de colbdides que dificultam a separacao do 6leo
- rebentamento das células que contém o dleo
-descolamento do caroco

Equipamento: ,
esterilizadores, bidoes de 200l (Tecnologia pequna escala, Africa ocidental, ...)

Condicoes médias:

3kg/cm?, durante 1h | .
% Lipase i
.“.m
Triglyce-ide Monoqlyceride

and fatty acids
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Esterilizadores horizontais 60

- Mais utilizados nas fabricas de maiores dimensodes (podem ter capacidade para
15t em 6 carros)

- menor manuseamento dos cachos

- menores perdas de 6leo devido a compressao vertical

Tecnologia dos Produtos Tropicais / M. Helena Guimarées de Almeida / Instituto Superior de Agronomia / Portugal 05/12/21



Carros de esterilizador horizontal
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Esterilizadores verticais

64

- Mais utilizados nas fabricas de menores dimensodes (capacidade habitual 2-3t )
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DESENGACE

Objectivos:
- separar os frutos do engaco (“palhas”)

Equipamento:
desengacadores de gaiola, desengacadores de tambor

Tecnologia dos Produtos Tropicais / M. Helena Guimarées de Almeida / Instituto Superior de Agronomia / Portugal
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Desengacador de gaiola
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MALAXAGEM

Llenado

Objectivos:
- retalhar a polpa

X/

A TSR
W, forery FWF /B
4 .

-
L

Revestimiento '

EqL“pamentO calefactor

Malaxador com dupla parede onde circula
vapor (frutos a 95°C)

=

\
.7/!
| LA
AN

RN
;ﬁl@‘smﬂ@
i = N

- Chapas de
desgaste

Vil

descarga

Croquis del funcionamiento
de un malaxador.
(Segun la Revue sur l'huile de palme, Stork edit., n.o 1, feb. 1961.)
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EXTRACCAO DO OLEO

Objectivos:
- extrair o 6leo bruto

Equipamento:
-prensas de parafuso
-Prensas hidraulicas
-centrifugas

Condicoes médias:
A temperatura de pressao nao deve exceder 90°C
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http://www.usaid.gov/bj/democracy/s-techtransfer.html
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Prensa expeller Colin
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Pistén de
presién

Sistema de
estanqueidad

Cilindro
e

Piston de 4
accionamientol

Fluido de ,comando. Prensa hld réUIlca

Esquema de una prensa hidréulica
de asiento fijo.
(Segin la Revue d l'huile de palme, Stork edit., n° 3, sept. 1961.)
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A Geared engine with V-beit E Hydraulic group
B Gearbox F Infet funnel

C Strainer G Oil drain

D Cone discharge

'-""IIIIIII '

P i L il I

The double-shafted De Wecker screw press.

Prensa de duplo parafuso
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Malaxador + centrifuga
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Malaxador + prensa hidraulica
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Oil Water Non-oily solids
Wet process 16 79 )
Centrifuge 80 17 3
Hydrauhc press 75 20 5
Screw press 66 24 10
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CLARIFICAGAO DO
OLEO DE PALMA

OBJECTIVOS:
-remover agua e impurezas

PROCESSOS

-adicionar agua a cerca de 95°C
(pequena escala)

-série de centrifugas
-clarificador

Tecnologia dos Produtos Tropicais / M. Helena Guimarées de Almeida / Instituto Superior de Agronomia / Portugal
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ischarge valves )
ischarge vaive for sand and other foreign matter
team heating pipe

il layer

udge layer

udge in outlet ‘
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23]

Source: Redrawn frém Stork Palmoil Review, 2 (5), 1-8
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SECAGEM DO OLEO DE PALMA

Objectivos:
- extrair a agua até niveis de 0,25%
-extrair lamas e impurezas até niveis de 0,005-0,013%

Equipamento:
-secador em cascata, a vapor
-Secador a vacuo

FILTRACAO
Objectivos:
- remover particulas suspensas no 6leo clarificado

Equipamento:
- prensa filtrante
-Centrifugas (em simultaneo com a secagem)

Tecnologia dos Produtos Tropicais / M. Helena Guimarées de Almeida / Instituto Superior de Agronomia / Portugal 05/12/21



ARMAZENAMENTO E TRANSPORTE

-Controle dos teores de acidos gordos livres, impurezas e agua
-em bidoes de 500l
- temperaturas maximas (evitar destruicao consideravel do caroteno,
tocoferois, elevacao da acidez, ...):
- embarque: 55°C
-durante a viagem: 32-35°C
-descarga: 49-55°C - elevacao temperatura (se necessario): 5°C/24h

Tecnologia dos Produtos Tropicais / M. Helena Guimarées de Almeida / Instituto Superior de Agronomia / Portugal
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SEPARAGAO DO COCONOTE-CAROGO DA FIBRA

1) SECAGEM (se necessario)

2) METODOS:

- Hidraulicos

- Tambores rotativos
- Pneumaticos

Tecnologia dos Produtos Tropicais / M. Helena Guimarées de Almeida / Instituto Superior de Agronomia / Portugal
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/r ' =} Fibras

[ Lorm

Funcionamiento

Semillas
de un desfibrador por ventilacidn.
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COCONOTE

85
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SECAGEM
Objectivos:

-Humidade do coconote: 16-25% —»cerca de 10%

o

- separacao do caroco

Processos:
- temperatura ambiente, em silos, tulhas, ao sol — cerca de 6 dias
-corrente de ar — cerca de 55°C durante 12-16h

Temperatura alta—— escurecimento
Secagem demasiado prolongada — coconote fica friavel —> quebra-se
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BRITAGEM E SEPARACAO DO COCONOTE

1) Calibragem
2) Britagem em britadores centrifugos ou outros

3) Separacao do coconote-semente do carocgo (“cascas”)
- em banho de argila ou salmoura
d (sementes) =1,06-1,07
d (cascas) = 1,3-1,4
- hidrociclone
- pneumatico

Tecnologia dos Produtos Tropicais / M. Helena Guimarées de Almeida / Instituto Superior de Agronomia / Portugal
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Britagem e separacao do coconote
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Hidrociclone

89

{77 Kernels
I shell
Fig. 14.8 A representati o
]()%3) cpresentation of the operation of the hydrocyclonc —See text (SlOl‘k, ) The movement of kernels and shell in the hydrocyclone.
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90
SECAGEM DO COCONOTE-SEMENTE

Objectivos:
Reduzir "humidade para 6-7% (previne desenvolvimento de fungos e leveduras,
produtores de lipases)

Para que nao se produza acidez durante o armazenamento € importante
prevenir o desenvolvimento destes microorganismos durante a secagem mas
também durante todo o processamento anterior

PROCESSOS:
- sol
-tabuleiros que se movimentam lentamente sobre ar quente

-Silos — as sementes secam quando descem (temperatura do ar: 50-55°C; 14-
16h)

Tecnologia dos Produtos Tropicais / M. Helena Guimarées de Almeida / Instituto Superior de Agronomia / Portugal 05/12/21
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FABRICA DE PEQUENA DIMENSA(L
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omatu-scate mechanical milling /31

94
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Fig. 14.10 Diagrammatic layout of a large palm oil mill (Stork-Amsterdam): (1)
Bunch reception ramp; (2) Bunch sterilizer; (3) Bunch stripper; (4) Digesters, presses
and breaker-conveyor; (5) Fibre separator and cyclone; (6) Nut silo, hydrocyclone,
kernel silo, dust cyclones and shell storage; (7) Palm oil tank; (8) Oil clarification;

(9) Bunch refuse incinerator; (10) Piping system; (11) Power house; (12) Electricity
distribution; (13) Boiler house; (14) Water supply.
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!

CDU 664.33

NP-2040 (1983) p. 2

Sabor . ... w. .

.| pastoso A temperatura de 20°C

.| vermelha a amarela alaranjada na gor-

.| Sui generis ou quase extinto (inodoro)

.| Sui generis ou quase extinto (insipido)
refinada.

6 — CARACTERISTICAS
As caracterfsticas e os seus limites da gordura de palma comestfvel, constam do quadro se-
guinte:
QUADRO
CARACTERISTICAS LIMITES
ORGANOLRBPTICAS:

dura virgem e menos intensa ou quase
extinta (incolor) na gordura descolo-
rida na refinaciio.

na gordura refinada.,

na gordura

ACIDOS GORDOS COMPONENES

(Segundo a NP -973)

n-Dodecanéico (Laurico) Cg:0 « cev aer wee méx. 1,0%
n-Tetradecanbico (Miristico) C,,:t m g:g;z
n-Hexadecanbico (Palmitico) C;qi0 woe ver v wor vee won wee { m gf;gg
9-Hexadecenbico (Palmitoleico) C,,:i v eee aee méx. 0,6 %
n-Octadecansico (Estebrico) Cu0 ... min. e
9-Octadecensico (Oleion) Guil wee wee s voe ne oo ree s wee | oA End4
9.12-Octadecadienbico (Linoleico) GuiZ wee wn coe voe e woe | Tog0: 9%
9.12.15-Octadecatrienbico (Linolénlco) Cui8 ... méx. 03%
n-Eicosanéico (Araquidico) Cw . mAax, 0,6 %
9-Eicosenbico (Gadoleico) Cu:: 1 [P 02 %
Verifica-se por vezes a presenga dos wdou gordoa
n-octanélco (Cnmélilcn) C.O n-dec;néicoCI(Cﬂpﬂco) Cu:0;
9-heptadecenéico Cyi:1, mas apenas em ve.s\‘,(glo'l
(Segundo a NP-974)
. N na gordura virgem.. .. méx, 10 (1)
Indice de wdez{m gordura refinada .. méx. ,8
(Segundo a NP -903)
Indice de peréxido na gordura refinada ... .. e eer ser oo MAX. 10
(Segundo a NP -90})
tndice de retraceio a 50°C ... { min by
(Segundo a NP -939) )
. P min. 190
Indice de saponificagfo ... ... see see ser vee see mee eee eee ene { méax. 209
(Segundo a NP -940)
Indice de iodo ... ... ... .. . { ::;’; gg ’
(Segundo a NP - 941)
Insaponificavel .. . méx. 2%
(Segundo a NP -902)
Pesquisa de sabio na gordura virgem (2) ... ... wev eee wee e méx. negativo

(1) Corresponde a uma acidez de 5 %, expressa em 4cido oleico.
(2) Na gordura refinada veja-se tolerdncia admitida pela NP-964.

(Continua)
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'PORAN STANDARD SPECIFICATIONS FOR PROCESSED PALM OIL

PRODUCT FREE FATTY MOISTURE ~ IODINE  MELTING COLOUR (5
ACID ITIC)* & IMPURITIES ; LOVIBOND (
S\ N .‘2@_{3}_\ [ -L'-J::' |

o4

010

010 33 -39 20 Red max
hmywﬂﬁ?ﬂm@i ) 0.10 [ 55 353 -39 3 or 6 Red max

IE}E‘;‘.

010

0.10 56 min 24 max 20 Red max

WNBD Palm Olain 0.10 0.10

Double Fr

18 max
NI

44 min
4 min

A4 min

N — Neutralized

-
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FEDIOL SPECIFICATIONS FOR CRUDE PALM KERNEL OIL
Crude palm kernel oil will be of good merchantable quality
with following specifications:

° F.F.A. on shipment maximum 5%.

° F.F.A. on arrival basis 3% with reciprocal allowance 1:1.
° Moisture and impurities (insoluble in petrol, ether) on
shipment maximum 0.50%.

° lodine value on shipment maximum 19.

http://www.fediol.be
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OUTROS PRODUTOS DA PALMEIRA
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