For good control, the cycle in the measure-
ment signai should steadily decay, and end with
the measurement returned to the setpoint.
Simultaneously, the cycle in the controller out-
put should also steadily decay, and end with the
output at the new value. This re-establishes
balance among the load variables and the
manipulated variable.

in fact, this oscillation respresents the trial-
and-error search for the new solution to the con-
trol problem. The controller is not aware of the
lcad variables. Hence, when it sees the
measurement begin to change, it tries new out-
put values until in narrows in on the one value
that returns the measurement to the setpoint.

It the cantrolier in a particular ioop responds
10 an upset with an oscillation in which each
successive peak is one-fourth as large as the
preceding one, the loop is said to have quarter-
wave dampingfie. B/A = 1/4 in Figure 3¢/
Depending on the period, a ioop having quarter-
wave damping stabilizes fairly guickly following
an upset. Often, this is taken as an indication
of good control. Determining proper controlier
adjustments is somewhat more complicated
than achieving this one objective. Nevertheless,
quarter-wave damping may be used for a rough
evaiuation of controller performance
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® QUALITY
PARAMETERS

FREE FATTY ACID

This is the first article in & hew seres cover-
ing important quality parameters for palm oil pro-
ducts. We shall start with the most cormmoniy
applied quality parameter, i.e. free fatty acid.

General
The free fatty acid {(FFA} content of an oil

s a measure of the extent of hydrolysis of
triglycernides. The mechanism of hydrolysis can

be expressed as follows:
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RCOOH + NaOH

The higher the FFA, the poorer 1s the oil quality

FFA 1s normally determined by titrating a
mixture of a known weight of oil and a suitable
solvent fe.g. 95% ethanol) against a standard
sodium hydroxide solution using
phenolphthalein as an indicator.

— oo = RCOONa +H,0

Soap Water

Fatty Alkal

The FFA content is given by the formula:
(V) (N} (MW}

10 (W)

FFA content =

Where V = Volume of alkai
used
N = Normality of alkali
W = Mass of ol used
MW = Molecuiar weight of

fattv acid tIM = 256

for paim oil, 200 tor paim

kernel and coconut oi)

Undesirable Effects of High FFA
Crude Palm Ol

* indicative of poor qualty, either due to
long storage, adulteration or inadequate
quality control.

*  Solubilization of trace metals (as soaps

e  High refining losses through acia oii or fatty
acid distillate.

Refined, Bleached and Deodorised Palm Oif

. FFA, above 0.1% s out of specification,
any may resuit in payment of penaity or re-
jection of parcel.

. Re-refining of oIl may be necessary and
this incurs additional cost.

How to Prevent High FFA in Paim Qil

Harvesring, Milling and Storage

° AvOI0 over-npening of 1ruits as oruising of
these fruits liberates enzymes which pro-

“mote hydrolysis of the oil
CH,-0-0C . R CH,- OH + R,COOH

O
It
~
CH - 0 - G- Ry + Hi0 Lipase . Care must taken to avoid bruising of fruit
Q
C
i

CH - OH + R;COOH |
bunches durnng transport.

| CH, - OH + R,COOH
CH, - 0 -6 - A . Steritization should be carried out promptly

C . as delay promotes hydrolysis,

Triglycerides Water Liycerol Fatly acids



0 Milling conditions (temperature retention
time) should be optimized

. Do not adulterate good ol with bad o

. During storage or shipment, precautions
must be taken to avoid contamination with
water and steam and keep ol at low
temperatures (not more than 10 °C above
melting point} to minimize autocatalylic
nydrolysis.

Refining

. Sufficient neutralizatior 1caustic refimings
or deacidification (physical refining' s
necessary to obtain low FFA RKBD o1 It has
been observed that RBD oil with FFA af
iess than 0.05% is more statle again:t
hydrolytic deterioration

* - Avoid contamination with soap traces
spent bleaching c:ay, phosphatides or
ohosphoric acid as these cortaminan’s
can cause FFA instability
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e NUTRITION

CURRENT KNOWLEDGE ON THE STATUS OF
PALM OLL IN RELATION TO HEART DISEASE
AND CANCER

In Issue No. 7 we provided a general review
an the role of o1s and fats and their refationsip
‘o heart disease and cancer. We wili now cor -
(nue with the current understanding of the rela-
nonship between palm ol and these diseases.

Anti-Thrombotic and the lLack of
Atherosclerotic Effects of Palm Qil

In a8 senes of elegantly executed ex-
periments on rats, Dr. Hornstra from  the
Netherlands demonstrated that the biood of rats
ted on a paim ol diet has a lesser tendency to
clot than saturated fats ana oifs. In fact, thuis ar-
tithrombotic effect of palm oil 1s comparable
with, or better than, several poiyunsaturated oiis
such as hnseed, rapeseed and sunfiowerseed
s which are known for their antithromboug
effects,

Or. Hornstra also conducted paim ol
freding experiments on ratbits and found that
after 18 months of teeding, the palm oil diet pro-
cuced the lowest degree of fatty deposits tn the
srteries (atherosclerosis), compareqg (o olve,
suntiowerseed and linseed oils.
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i11s known that the baiance of two very im
portant chemical substances that intluence the
oleeding and the blood coaguiation process &
attected by a palm oil diet. These substances
with the generic name of prostaglandins of
which one 15 known as thromboxane and the
oiner prostacyciin have the following activities

’ Thromboxane, by its very name s throm-
Dotic or has a tendency (¢ promote the
chumping of blood piatelets thereby blood
clotting. |

. Prostacyclin has the opposite effect 1
refaxes the Dblood vessel wall and s
anti-thrombotic.

Hornstra showed that feeding animals a die
contaiming paim oil reduced the leveis of throm
hoxane and at the same time increased the
evels of prostacyclin. The nett effect was tha:
caim oif teeding favourably altered the balance
ot prostacyciin 1o thromboxane leading to &
educed tendency 10 thrombosis, thereby reduc-
ng the risk of 8 heart attack.

Effects of Palm Oil Feeding in Humans

I an experiment on Benedictine nuns
reported in France not so long ago, 1t was found
that @ palm il diet actually lowered the lever of
0i00od cholesterol compared to peanut oIl ang
mik-fat feeding periods.

tn addition, the subjects who were fed the
oalm ol diet showed a more favourable ratio of
the “"protective’” high density lipoproteins ir
retation to the ""bad’’ or atherogenic .ow densi-
ty ipoproteins compared to the diets contain-
ng peanut ol or milk fat.

Looking over the literature, 1t is possibie ic
trace Dack 1o several 0il feeding experniments onr
rumans in which patm oil was used as one of
the test fats. in all these experiments it was
tound that during the palm ol feeding pernoc.
the level of plood cholesterol was in fact lower
than the period before the experniments begar

More human feeding experiments that are
peing funded by PORIM are now underway in
many parts of the world including Malaysia to
contirm and extend the above studies Meanr-
while feeding experiments on rabbits conducted
in PORIM’s own laboratories, have confirmed
palm oil's ability to lower the levels of the
agtherogenic low density hpoproteins and raise
the levels of '‘protective’ higr density
ipoproteins.



