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Germ -
Embryo of the wheat plant

1. Rudi y primary root
2. Rudimentary shoot
3. Sheath of shoot

4. Scutellum
(shield between germ
and endosperm)

Endosperm = Nutritive
tissue for the embryo

5. Cells filled with starch
granules in protein matrix

6. Cellulose cell walls

8. Aleurone layer
(outer endosperm cells)

Pericarp -
vwvoﬁ ; Protective layer
Lo ok X P
W
Yo Ts 9. Hyaline membrane
(nucellar tissue)

10. Seed coat (testa)
and tube cells

11. Epidermis
(outermost protective layer)

12. Hypodermis (epicarp)

13. Endocarp (cross cells)
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Fatty acids

Dodecanoic acid
Myristic acid

Palmitic acid

Stearic acid
Monoglycerides
Glyceryl monostearate
Glyceryl hydroxystearate
Glyceryl behenate
Diglycerides

Glyceryl palmitostearate
Glyceryl dibehenate
Triglycerides

Caprylate triglyceride
Caprate triglyceride

Glyceryl tristearate/Tristearin
Glyceryl trilaurate/Trilaurin
Glyceryl trimyristate/Trimyristin
Glyceryl tripalmitate/Tripalmitin
Glyceryl tribehenate/Tribehenin
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Waxes

Cetyl palmitate

Carnauba wax

Beeswax

Liquid lipids

Soya bean ol

Oleic acid

Medium chain triglycerides (MCT)/caprylic- and

capric triglycerides

a-tocopherol/Vitamin E

Squalene

Hydroxyoctacosanylhydroxystearate

[sopropyl myristate

Cationic lipids

Stearylamine (SA)

Benzalkonium chloride (alkyl dimethyl benzyl ammonium
chloride, BA)

Cetrimide (tetradecyl trimethyl ammonium bromide, CTAB)
Cetyl pyridinium chloride (hexadecyl pyridinium

chloride, CPC)

Dimethyl dioctadecyl ammonium bromide (DDAB)
N-[1-(2,3-dioleoyloxy)propyl]-N,N,N-trimethyl ammonium
chloride (DOTAP)
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Surfactants
Ionic surfactants

Sodium cholate

Sodium glycocholate

Sodium taurocholate

Sodium taurodeoxycholate

Sodium oleate

Sodium dodecyl sulphate

Amphoteric surfactants

Egg phosphatidylcholine (Lipoid E PC S)

Soy phosphatidylcholine (Lipoid S 100, Lipoid S PC)
Hydrogenated egg phosphatidylcholine (Lipoid E PC-3)
Hydrogenated soy phosphatidylcholine (Lipoid S PC-3,
Phospholipon 80 H, Phospholipon 90 H)

Egg phospholipid (Lipoid E 80, Lipoid E 80 S)

Soy phospholipid (Lipoid S 75)

Jol Jad

Non-ionic surfactants
Tween 20
Tween 80

Span 20

Span 80

Span 85
Tyloxapol
Poloxamer 188
Poloxamer 407
Poloxamine 908
Brij78

Tego care 450
Solutol HS15
Co-surfactants
Butanol

Butyric acid
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Abstract

Wheat germ oil has the highest tocopherol content among the vegetable oils and
the highest levels of polyunsaturated fatty acids of high nutritional value.
However, unsaturated fatty acids reduce the oxidative stability of wheat germ
oil. The present research aimed to produce nano lipid carriers containing wheat
germ oil in order to enhance its oxidative stability. The results showed that the
best formula for preparation of nano lipid carrier particles containing wheat
germ oil in terms of size is the use of 407 poloxamer emulsifier and precirol
solid lipid phase. The 1:1 ratio of poloxamer emulsifier to lipid phase led to the
production of particles sized 52.7 nm. Due to non-polarity of the poloxamer
emulsifier used in this study, the zeta potential of particles was close to zero.
Stability of particles during 15 days of storage at room temperature was very
good. Studying the thermal behavior of the formula with the 1:1 ratio of
poloxamer emulsifier to lipid phase indicated that the emulsifier, solid phase,
and liquid phase were mixed with each other very well and created a new
structure. The results obtained from the study of nano lipid carrier’s oxidation
during 35 days of storage showed that oxidation changes in nano lipid carriers
were lower than the changes in the emulsifier. The best formula for oxidative
stability was the formulation containing the 2:1 ratio of poloxamer emulsifier
to lipid phase. In addition, the amount of peroxide in nano lipid carriers prepared
with poloxamer emulsifier at acidic pH was slightly lower than its amount at
alkaline pH. Hence, these nano carriers are recommended to be used in acidic

formulations.

Keywords: Nano lipid carrier; Wheat germ oil; Oxidative stability
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