MOSTA Short Course: “Fun-work”


TO BE CONTINUED LATER
Question 1.

Consider the acyl group (-CO-Y) in the list of fatty esters which esters, amides, anhydrides, etc. List the probable order of reactivity of the acyl C=O towards a nucleophile (negative charged entity, e.g. methoxide anion). Explain briefly
Consider as a simple organic chemistry problem, e.g. this is a nucleophilic substitution or that a nucleophile (negative entity such as N-) attacks the C=O and expels the Y group, in other words the N group substitutes the Y group. The order of reactivity depends on Y and its influence on the C=O. In the usual chemistry concepts the influence is in terms of electrostatic (charge) and resonance (conjugative effect of the electrons especially the lone pairs on Y). The following order may be observed:--
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Brief notes: Cl is very electronegative, making the C electron-poor to be more subjective to attack by a negative nucleophilic entity.  OCH3 is only slightly electronegative but has oxygen lone pairs which conjugate (cause resonance) to the C=O making it more electron-rich and less reactive. Nitrogen lone pairs is excellent for conjugative (resonance) of the C=O group and hence stabilize it against nucleophilic attack. CH3 group is inductively electron donating but in this problem this group cannot be displaced by usual nucleophiles. If there is a sulphur group, the inductive (electron pull) effect is less than O and the conjugative effect is possible, so that S will make C=O less reactive than O; however S is a better leaving group but may not be sufficient to counterbalance its steric (size, blocking) effect [Q2 below].
Question 2

The sulphur (S) is used in the biological system but this actually deactivates the C=O group compared to ester O=C-O even though there are lone electron pairs on S. Why is this? And give probable reason(s) why the biological system use S?
See above. There is probably an advantage to have a more unique system of S rather than more abundant O and N in cellular systems, S being more susceptible to oxidation. The S system can then be made use more specifically for many biochemical pathways which require activation of COOH for biological reaction. Many enzymes evolved make us of S for the reactive centres. Reactivity of CO by enzymes is not a problem as the binding allows catalysis, in this case bringing groups together by the enzymes which have evolved to “perfection”.
Question 3
Using palm fractions such as stearin or hard stearin, oleic acid or esters from the oleochemical palm oil industry to produce OPO where P = palmitic acid is in the 2-position and O is oleic acid. Indicate the necessary processing needs. What analytical instrumental method (refer analytical lectures) would use to indicate the purity of the product? (remembering that oleic acid or esters are not 100% pure, perhaps 80% pure from an economic reason).

Where can there be a demand for this product?

Question 4

Flax oil provides high omega 3 fatty acid 18:3 n-3 the oil. Using palm oil, its fractions or oleochemical intermediates of the palm oil industry describe how this could be incorporated) as OLnO where Ln is the omega 3 acid? 

Instead of O could short and medium chain fatty acids be incorporated? Would this be a useful product? Would just direct blending (economical) be good enough for the general public?

From your nutrition lecture, suggest which would be a useful product?

POP, SOP, SOS where S is stearic acid are good for chocolate, but there is a general objection for over-consumption as food (apart from cost), especially for post-menopausal women. What could be the reason?

Question 5

Palm oil can be highly hydrolysed, e.g. in Africa where natives eat oil with up to 30% free fatty acids. Why is this so? If oxidation is avoided imagine how you could process this oil to provide diglyceride oil (DAG), fatty acids (for the oleochemicals) and other possible fractions.

Would the products likely be liquids or solids and would they be of some use after further processing? What analytical techniques would you use to follow the processing products?

Question 6

Milk fat is now considered non-hypercholesterolemic even with high saturation. Why could this be? Hint: gastric lipase hydrolyses rapidly short and medium chain fatty acids.

Question 7
Speculate on the chemical nature and types of dimer acids possible from unsaturated acids from palm oleochemicals.

Question 8
From notes speculate on the reasons or the mechanisms for (a) reversal in autoxidation rates (b) thermal cis-trans isomerisation and (c) the effect of phospholipids in autoxidation (d) how c,t,c18:3 (cis, trans, cis) can arise and gets incorporated in human tissue.
Question 9

What could be the future of (a) oils/fats in food, (b) oleochemicals, (c) biofuel in this (d) country, (e) the world, (f) in next 5 years (g) in next 20 years.
Read the 2006 Fry’s [MOSTA] and Mielke’s reports for the medium term outlook of oil palm. Palm oil prices are bullish for 2007 even though they remain at a discount as strategies are not yet in place to boost marketing and reduce stocks. But I personally worry of the world’s environment even though the world will continue to need oils and fat for food. The world’s foods including oils and fats are unbelievably cheap and can generally be said to be at the expense of the environment in the global sense.

Question 10

If there is such a thing as non-halal 99.9% pure glycerol, how can hypothetical this be analysed for? Similarly how could GM oil be distinguished from GM oil?

Question 11

Comment on how three alkadienals, (E,E)-2,4- nonadienal, and (E,E; E,Z)2,4-decadienal, which constitute fried food aroma can arise from deep frying in TG oils containing linoleic acid?
Question 12

Propose a route to add functionality (OCH2CH2)nOSO3H oleic acid methyl ester.

Question 13

What is the convenient methods to analyse trans acids at levels of (a) 0.1% and (b) 5%?
Question 14
Comment on how carcinogenic arise from deep frying food.

Question 15
How can the problem of labour in a labour-intensive crop like palm oil be solved?
This is a billion-dollar question and will have to be referred to crystal-ball gazers, perhaps Mr. MR Chandran
Possible and impossible answers will appear in the MOSTA web-site
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