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Review Article
WASTE-TO-WEALTH APPLICATIONS OF CASSAVA CYANIDE- A REVIEW

STUDY OF INDUSTRIAL AND AGRICULTURAL APPLICATIONS

ABSTRACT

Cassava plant and its products have long been used as food and feed but lately as industrial
ingredients. The present study unveils various agricultural and industrial applications of
cassava especially the waste cyanogenic component which hitherto has constituted a huge
agricultural waste. The study reviewed current engineering values which cassava cyanide
has created in the industrial sector. Some very exciting ongoing research studies on

engineering applications of the cassava cyanogenic glucoside are also highlighted.

Keywords: cyanogen@ucoside cassava, cyanide, pack-cyaniding, linamarin, waste

1.0 INTRODUCTION

Cassava originated in Brazil and Paraguay but was carried to Africa by Portuguese traders
from the Americas. It is a perennial woody shrub, grown as an annual crop and serves as a
major source of low cost carbohydrates for populations in the humid tropics (O*‘Hair, 1995).
In the past, the largest producer of cassava was Brazil; followed by Thailand, Nigeria, Zaire
and Indonesia (O‘Hair, 1995) but today Nigeria is the largest producer (Oke, 2005).

The cultivation of cassava is basically simple. Cassava is a tropical root crop, requiring at
least 8 months of warm weather to produce a crop. Cassava does not tolerate freezing
conditions. It tolerates a wide range of soil pH 4.0 to 8.0 and is most productive in full sun
(O*Hair, 1995).

Cassava has achieved considerable agricultural importance as the major source of tapioca and

fodder for cattle, particularly in the European Economic Community (Nestel, 1973; Phillips,
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1974). The utilization of cassava in human and animal nutrition is however, limited by the
possibility of chronic and acute cyanide toxicity resulting from continuous consumption
(Coursey, 1973).

Pack-cyaniding of mild steel using cassava leaves and the characterization of the case formed
have been reported (Akinluwade, 201@detunji et al., 2008; Ibironke et al., 2004). The
presence of cyanogenic glucoside in cassava plant cou]@ the accumulation of products of

catabolism of amino acids (Conn, 1973) or a mechanism for deterring predators (Hosel, 1981).

Cassava has achieved considerable agricultural importance as a staple food for more than 500
million people, especially in the tropics (Egan er al., 1998). Previous investigation into this
cyanide toxicity (Bradbury et al., 1999; Haque and Bradbury, 1999; Haque and Bradbury,
2002) was aimed at destroying the cyanide content in order to render cassava less harmful to
the consuming populace. (Adetunji 1991)

Earlier work has investigated the industrial utilization of the cyanide product in cassava
especially in the cyanidation of gold (Adetunji, 1991). Ibironke et al. (2004) ha@udied the
case-depth measurement, with the utilization of mathematical modeling, for the pack
cyaniding process using cassava leaves. Adetunji et al. (2008) reported metallographic
studies of pack cyanided mild steel using cassava leaves.

Akinluwade et al. (2012) developed an environmentally friendly in-situ pack-cyaniding
technique. The study concluded that pack-cyaniding was feasible with cassava leaves and has
the potential to boost the economic viability of the plant for a developing economy.
Akinluwade et al. (2013) studied visible diffusion zone of mild steel pac%ranided in
processed cassava leaves using light and electron microscopes. He found that the visible
diffusion zone is a region of high carbon concentration owing to diffusion of carbon from
processed cassava powder and that the microstructure of the cases consists of a predominant

pearlite phase while the cores are composed of predominant ferrite for high temperature pa{y%]
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cyaniding. Ogundare (2014) undertook the production of gold nanoparticles from gold ore
leached with cyanide sourced from cassava peels and leaves. Renee et @013) investigated
the influence of severe plastic deformation on tribological properties of mild steel samples
case-hardened using processed cassava leaves.

2.0 REVIEW STUDY

Cassava tubers are traditionally processed by a wide range of methods, which reduce their
toxicity, improve palatability and convert the perishable fresh root into stable products. The
processing of cassava into its useful products is discussed in the following paragraphs.

2.1 Food and Feed

Garri is a creamy white, starchy, pre-cooked grit produced by fermentation of peeled, washed
and mashed cassava roots which are dehydrated, sieved and roasted (Onyekwere, 1989), In
Nigeria, over 70% of the cassava yield is processed into garri (Sanni and Olubamiwa, 2004).
Its ability to store well and its acceptance as a convenience food are responsible for its
popularity in West and Central Africa where it is a staple food.

The consumption of improperly processed cassava with high cyanog@content has been
associated with cretinism, endemic goiter (Ermans et al., 1980; Delange et al., 1983) and
even death. In addition to the toxic effect, the use of cassava roots as food is limited by their

low protein content, short shelf life (Westby, 2002) and seasonal variability.

The traditional processing technique for garri production (Grace, 1997) has been modified to
include: (a) addition of water to the freshly grated cassava at 75% (v/w) level, heating at
50°C for 6 h and equilibrating with a 3-day fermented cassava liquor (40% v/w) for 12-18 h,
dewatering and toasting (Sokari, 1992), (b) the fresh tubers are peeled, washed, sliced and

dried into chips which are then milled and fermented (Oguntimein, 1992), or rehydrated by
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addition of water and fresh cassava mash (FIIRO, 2004) fermented, dehydrated and sieved
before roasting to produce garri.

Cassava roots and cassava leaves are both used for animal feed (Buitrago, 199]7§_|)ahniya,
1994). Cassava roots are rich in digestible carbohydrates, mainly in starch. Cassava starch
granules are composed mainly of two polysaccharides, amylase (20%) and amylopectin
(80%) (Sandoval, 2008). Therefore, cassava roots are low in protein and fat. Cassava root has
less than the recommended minimum limit in almost all essential amino acids, except
tryptophan (FAO, 1990). Cassava leaves are much richer in protein than the roots, although
the leaf contains a lower proportion of methionine than the root protein. Cassava is good
source of dietary fibre, magnesium, sodium, riboflavin, thiamine, nicotinic acid and citrate
(Bradbury and Holloway, 1988). Cassava however contains cyanogenic glycosides linamarin
and lotaustralin in a ratio of 97:7 in all its tissues except for the seeds (Teles, 1995). Cassava
is usually classified by farmers as being bitter or sweet depending on the levels of anti-
nutritional factors therein. Cassava varieties with bitter taste are considered toxic (Chiwona-
Karltun et al., 20%]

In order to reduce toxicity and improve palatability of cassava, various treatment methods are
beinl%]pplied. Such methods include, peeling, boiling, steaming, shredding, roasting,
fermentation, however the most common practices is drying of the roots after chipping
(Garcia and Dale, 1999). The majority of farmers in Southern Africa prefer to grow the bitter
varieties of cassava as a form of crop protection measure against pests. It is therefore
imperative that cassava must me adequately processed or treated before it is used as an
animal feed.

Processing cassava for animal feeds

This section discusses the processing of cassava into animal feed in the form of chips, pellets

and feed grade single cell protein. The cassava plant, made up of the roots, leaves and stem,
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is a good source of carbohydrate and protein. The different parts of the plant can be used as
animal feed. The leaves can be used as silage, dried for feed supplementation and as leaf meal
for feed concentrates. The stem can be mixed with leaves and used as ruminant feed, or dried
for feed concentrates. The roots can be chipped or pelletized and used as feed, while the root
peel, broken roots, fiber and baggase from starch extraction and garri processing can be dried
and used directly as animal feed or as substrate for single cell protein production. The use of
cassava root as animal feed is increasing in importance in the developing countries of Latin
America and Asia where an export market for this commodity has developec%]

Processing of cassava into chips and pellets

The flow chart for this process is shown in Figure 1. There is very little difference in the
technologies used at different scales of chip and pellet production. The main difference is in
sun-drying and mechanical drying. Chips can be produced by very simple techniques in the
household or village as well as on a large mechanized scale.

About 2.5-3.0 tonnes of fresh roots are required for 1 tonne of pellets giving a conversion rate
of 33-40 %. The first step can be washing and peeling, depending on the quality of the

harvested roots.
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Figure 1: Flow chart for the production of cassava chips and pellets (Hahn et al., 1988)

Processing of cassava leaves and stems

Dried cassava leaves and stems can be fed to pigs, poultry, and dairy cattle. The meal
produced from them has a nutritive value similar to that of alfalfa though deficient in
methionine, isoleucine and threonine (Peyrot 1969, Rojanaridphiced 1977, Normanha 19{75_\
Cassava leaves are a good source of about 20% protein. The amount of protein depends on
the stage of growth. The processing of the aerial part of the cassava plant made up of both the
leaves and the stem is shown in Figure 2. For the extraction of cassava leaf protein, the leaves

and the stem are interacted in a chopper or grinder and the juice pressed out.
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Figure 2: Flow chart for processing cassava leaves and stems (Hahn et al., 1988)

The extracted juice is then coagulated with injection of steam. The pressed cake is sent to the
dehydrator. The coagulated juice is then sent to a separator where the soluble fraction is
separated from the green curd and moved to the evaporator where it is concentrated to 50%
by volume. The curd is sent to the drier to produce the cassava protein concentrate which is
50% protein (Miiller 1977).

Production of single cell protein from cassava

The use of cassava as substrate for single cell protein has been investigated since the mid-

1960s. Gray and Abou-El-Seoud (1966) grew some filamentous fungi on ground cassava
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roots, supplemented with ammonium chloride and corn steep liquor, to obtain biomass
containing 13-24% crude protein.

Shrassen et al. (1970) described a process in which the yeast Candida utilis fermented
enzymatically hydrolyzed cassava in a submerged culture to produce a product containing
35% crude protein on a dry weight basis. Gregory (1977) using Aspergillus fumigatus 1-21 A
fermented whole cassava in a nonaseptic continuous fermentation system to produce single
cell protein containing 37% crude and 27% true proteins. The fungi was a nonrevertible
sporogonous mutant of A. fumigatus 1-21. This product was fed to rats and it produced good
growth responses.

Single cell protein can be produced by two types of fermentation processes, namely

submerged fermentation and semisolid state fermentation (Figure 3).
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Figure 3: Flow chart for single-cell protein production (Hahn et al., 1988)

2.2 Textile and Art

Starch is a popular textile material which can be produced from cassava. Cassava roots are
peeled, washed and grated. The grated pulp is steeped for 2-3 days in a large quantity of
water, stirred and filtered through a piece of cloth. The filtrate stands overnight and the
supernatant is then decanted. The starch sediments are air-dried under shade.

In 1811, Kirchd_vg_\iscovered that sugar could be produced by the acid hydrolysis of starch.
Glucose, or dextrose sugar, is found in nature in sweet fruits such as grapes and in honey. It is
less sweet than sucrose (cane or beet sugar) and also less soluble in water; however, when

used in combination with sucrose, the resulting sweetness is often greater than expected.
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The commercial manufacture of glucose sugars from starch began during the Napoleonic
Wars with England, when suppliers of sucrose sugar were cut off from France by sea
blockade. Rapid progress was made in its production in the United States about the middle of
the nineteenth centugl

At present, glucose is usually produced as syrup or as a solid. The physical properties of the
syrup vary with the dextrose equivalent (DE) and the method of manufacture. Dextrose
equivalent is the total reducing sugars expressed as dextrose and calculated as a percentage of
the total dry substance. Glucose is the common name for the syrup and dextrose for the solid

sugar. Dextrose, sometimes called grape sugar, is the D-glucose produced by the complete

hydrolysis of stard_‘%]

2.3 Mineral Processing — Gold extraction using cassava solution

Cyanidation is a process for the extraction of gold from ores and was first developed by
MacArthur Forrest in ISEBince then, it has become the principal method of extracting gold
from ores. In this process, the ore is crushed to a very fine powder. Such powdered ore is
heaped onto open-air leach pads put on a base of asphalt or impervious plastic sheeting. A
dilute solution of cyanide, usually sodium cyanide, is sprayed through sprinklers on the heap.
The cyanide solution percolates down through the heap for several weeks, forming cyano
gold complexes. This solution, enriched with gold, gets collected at the bottom into the pond
termed %regnant pond, from which it is pumped to the recovery plant. In the recovery
plant, the solution containing cyano-gold complex is filtered off and the remaining rock pulp
is separated. Zinc dust is then added to the solution containing cyano-gold complex to reduce
the gold (IIT) oxidation state to zero oxidation state (metallic state). Gold is thus precipitated
out as a high grade concentrate. Gold precipitate is then refined to get high purity gold. The

perfection of the cyanide process largely replaced amalgamation process.
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This has proved to be an economical process even for the extraction of gold from low grade
deposits in spite of the low recovery (60% - 70%) of gold. The method is preferable to
amalgamation because the spent cyanide solution discharged as effluent is biodegradab%]
2.4 Surface Modification (Surface Strengthening)

Pack-cyaniding of mild steel using cassava leaves and the characterization of the case formed
have been reported. Cassava contains some amount of cyanide that is often removed as waste
during processing. Researchers have devised means of converting this wanton cyanide waste
to engineering value via a clean technology technique thereby making it of benefit to human
=

Fresh cassava leaves of specie Manihot esculenta (bitter local variety) were collected, oven-
dried, pulverized and subjected to sieve analysis to produce the required particle size.
Required particle size are mixed with BaCOj salt by combining 4 volumes of cassava powder
with 1 volume of BaCO; Salt. A firm fireclay luting is provided at the slits between the
cyaniding boat and its cover plate. Mild steel sample completely embedded in the cyaniding
boat is loaded into a muffle furnace at room temperature. The furnace is heated to 950 °C and
held for sufficient time depending on the sample thickness and case depth required. The
samples can then be cooled in air or quenched in water/oil as the case may be. This process is

called high temperature pa@amiding. The process is the same for low temperature pack

206 aniding except that the energizer is now BaCl, salt and heat treatment temperature is
g p g p

207

208

209

210

211

212

550°C.

DISCUSSION

Cassava (Manihot esculenta crantz) is one of the most important food crops grown in the
tropics (Hahn et al., 1988) and a significant source of calories for more than 500 million
people world-wide. The production of cassava for human consumption has been estimated to

be 65% of cassava products, while 25% is for industrial use, mostly as starch (6%) or animal
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feed (19%) and 10% lost as waste (Anjos et al., 2014). The production has significantly
improved with Nigeria as the largest producer and garri @e most consumed and traded of
all the food products from cassava roots in Nigeria (Uvere and Nwogu, 2011) and in many
other countries in West Africa. It is creamy-white, partially gelatinized roasted free flowing
granular flour. It @ide consumption is attributed to its relatively long shelf life compared to
other food products from cassava, as well as its ease of preparation for eating.

Cassava is a major raw material used in many industries in Thailand. It is used in the
production of Monosodium glutamate and other amino acids, sweeteners, ethanol, etc. Large
cassava wastes are obtained from these production processes (containing a high amount of
starch) and are used mainly as animal feed. These cassava wastes can still be utilized to
produce ethanol due to its containi@llulose and hemi-cellulose at levels of 24.99 and 6.67
% (by weight) respectively (Teerapatr et al., 2008). The use of cassava waste as raw material
in ethanol production not only reduces waste material created from the cassava starch
industry, but also lowers the cost of ethanol production (Akpan et al., 2004). Presently, more
than 60% of cassava produced in China is used for industrial purposes, 30% is used for
animal feed and only 10% is used for human food (Wenquan, 2008).

Cassava is particularly suitable for production of modified starch. Modified starch is a main
product among starch derivatives because it has become a new raw material in multiple
industries. For example, modified starch is the third most important material in the paper
making industry, and large amounts are also used in the textile industry (Wenquan, 2008).
Production costs are lower for cassava than for alternative food staples. Available farm
management data indicate that labor constitutes 80 percent or more of production costs in
smallholder cropping systems in Nigeria. Cost of production per metric ton (MT) is lower for

cassava when compared with alternative food stapll%]
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The pre-process storage is the main problem of cassava utilization on an industrial scale.
Physiological deterioration occurs in cassava roots 2-3 days after harvesting, followed by
microbial deterioration 3-5 days thereafter (Coursey, 1973). This deterioration is either
primary deterioration, which is characterized by the discoloration of roots or microbial
deterioration. The starch also undergoes structural changes. Economically, the roots
discoloration is more important than the microbial deterioration because it reduces the
economic value of the roots and most especially for production of gari and fufu.

Several modern storage methods have been developed to control the deterioration like
refrigeration, freezing, waxing and chemical protection. While the traditional methods
include leaving roots in the soil after maturity, burial of freshly harvested roots, storing in
trench etc. However, most of the modern methods may not be economically viable for storing
of cassava roots prior to processing to major products like gari and fu%]

At present most of the dextrose in commerce is prepared in the form of pure dextrose
monohydrate by a combined acid-enzyme process. The hot, thick glucose syrup with a
concentration of 70-80 percent dextrose is run from the evaporator into crystallizing pans.
Crystal formation is largely controlled by the quantity of dextrins left with the glucose. The
separation of crystals from the syrup is carried out in centrifugal separators and the impurities
are left in the mother liquor. Crystalline dextrose is then dried in rotary hot-air driers under
vacuum and bagged in moisture-proof materie%]

Recrystallization of dextrose will yield practically 100 percent pure dextrose crystals which
are used as a pharmaceutical-grade sugar.

The starch used in the manufacture of glucose syrup must be as pure as possible with low
protein content (particularly soluble protein). In this respect, cassava starch can be preferable

to other starch%]
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There is an increasing interest in manufacturing glucose syrup directly from starchy roots or
grains rather than from the separated starch in order to save on capital investments for the
production and purification of starch from such raw materig]

The starch conversion industry (glucose and dextrose) is the largest single consumer of
starch, utilizing about 60 percent of total starch production. Glucose syrup and crystalline
dextrose compete with sucrose sugar and are used in large quantities in fruit canning,
confectioneries, jams, jellies, preserves, ice cream, bakery products, pharmaceuticals,
beverages and alcoholic fermentati%]

The functional purpose of glucose and dextrose in the confectionery industry is to prevent
crystallization of the sucrose; in the bakery products industry it is to supply fermentable
carbohydrates; and in the ice-cream, fruit-preserves and similar industries it is to increase the
solids without causing an undue increase in the total sweetness, thus emphasizing the natural
flavour of the fruit, and also to prevent the formation of large ice crystals which mar the
smooth textug]

In general, glucose and dextrose are used in the food industry as a partial or complete
substitute for sucrose. The use of dextrose has increased in recent years in the food-
processing industri%]

Recent years have witnessed a tremendous growth in the number of gold-catalyzed highly
selective chemical transformations (Arcadi and Di Giuseppe, 2004). The catalysis of organic
reactions by gold compounds has been shown to be a powerful tool in organic synthesis
(Thompson, 1999). Although gold was considered to be an inert metal for a long time, its
ability to behave as a soft Lewis acid has only been recognized recently. Such a property
allows gold to activate unsaturated functionalities such as alkynes, alkenes, and allenes to
create carbon-carbon and carbon—heteroatom bonds under extremely mild conditions (Georgy

et al., 2005; Balme et al., 2003). Moreover, by pre-coordination gold may activate sp, spz,
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and sp3 carbon-hydrogen bonds efficiently. This may provide new opportunities in organic
chemistry using gold as a catal)%]

Gold nanoparticles are useful in the construction of electrochemical immunosensors where it
plays a crucial role both in the enhancement of the electrochemical signal transducing the
binding reaction of antigens at antibody immobilized surfaces and in the ability of increasing
the amount of immobilized immunoreagents in a L%])le mode. Hepatitis B virus surface
antigen was detected using electrochemical impedance spectroscopy (EIS) through
immobilization of the antibody onto gold nanoparticles-modified 4-aminothiophenol self-
assembled monolayers (Wang et al., 2004). Potentiometric and amperometric immunosensors
for Hepatitis B virus surface antigen detection were also constructed by electrostatic
adsorption of the antibody onto gold nanoparticles/tris (2, 2-bipyridyl) cobalt (III) multilayer
films (Tang et al., 2005) and by immobilization of the antibody onto gold nanoparticles-
modified thiol-containing sol-gel network (Tang et al., 2006). The antigen—antibody reaction
is detected through measuring the changes in the electric potential before and after.

Gold nanoparticles have been used in the assembly of electrochemical and amperometric
biosensors for the diagnosis of patients with germ cell tumors and hepatocellular carcinoma.
This is done by the detection of a tumor marker, alpha-fetoprotein (AFP), an on cofetal
glycoprotein (Ying et al., 2005). Carbohydrate antigen 19-9 (CA19-9) is one of the most
important carbohydrate tumor markers expressed in many malignancies as pancreatic,
colorectal, gastric and hepatic carcinomas (Reetz et al., 2003).

Gold nanoparticle-modified electrodes are used in the assembly of electrochemical DNA
biosensors. They constitute useful analytical tools for sequence-specific DNA diagnosis and
detection due to their inherent advantages of low cost, sensitivity and rapidity of response
(Odenthal and Gooding, 2007). An important associated aspect is the accurate, sensitive and

rapid detection of the transgenic plants. DNA electrochemical sensors are most likely to
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become an analytical tool for the transgenic plant products. Gold nanoparticles-modified
electrodes represent DNA electrochemical biosensor and are described as accurate, rapid and
sensitive for the electrochemical impedance spectroscopy detection of the sequence-specific
DNA related to transgene in the transgenic plants. These DNA-modified gold electrodes are
useful electrochemical genosensors for gene analysis, detection of genetic disorders, tissue
matching, and forensic applications due to their high sensitivity, small dimensions, low cost
and compatibility.

Gold nanoparticles exploit their unique chemical and physical properties for transporting and
unloading the pharmaceuticals. First, the gold core is essentially inert and is their ease of
synthesis; monodisperse nanoparticles can be formed with core sizes ranging from 1 to 150
nm (Connor et al., 2005). Second advantage is imparted by their ready functionalization,
generally through thiol linkages. In addition, their photophysical properties could trigger drug
release at remote place (Skirtach et al., 2006).

Drug Delivery Systems (DDSs) provide positive attributes to a ‘free’ drug by improving
solubility, in vivo stability, and biodistribution. They can also alter unfavorable
pharmacokinetics of some ‘free’ drugs. Moreover, huge loading of pharmaceuticals on DDSs
can render ‘drug reservoirs’ for controlled and sustained release to maintain the drug. Hong et
al. (2006) have demonstrated cellular delivery and glutathione-mediated, GSH-mediated
release of a hydrophobic dye (BODIPY), as a model of hydrophobic drugs, using

functionalized gold nanoparticles (fGNH_V%]

Surface strengthening processes of carburizing, nitriding, carbonitriding, cyaniding, etc, in
order to have materials treated for service properties require the use of expensive reagents,
most of which are currently being imported into Nigeria. Thus most of the components
fabricated locally hardly go through these post-fabricated treatments, leading to frequent

replacements of such components. The conventional mode of cyaniding involves the use of
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the salts of the cyanides and cyanates which are very toxic. The present process, which makes
use of waste cassava peels and leaves, reduces the toxic impact of cyaniding on the personnel
as well as the environment. In addition, the process utilizes waste and converts it to wealth
thus affording cost savings to consumers thereby promoting local content initiatives. The
major drawback of cyaniding is the poisonous nature of cyanide and the process is only
applicable to low carbon steel materials. In small and medium scale enterprises, salt bath
treatment is the commonest method probably because of its relatively low cost and reduced
treatment time. Unfortunately, substantial amount of highly toxic, corrosive and
environmentally unfriendly gases are liberated from the fused salt mixture into the
atmosphere. The disposal of the spent salt mixture is also hazardous to both the flora and
fauna of the environment. Liquid salt bath nitriding in cyanide-cyanate baths tends to release
toxic greenhouse gases like CO, CO,, HCN, HCI and so on into the atmosphere. Both the salt

composition and by-products are very toxic (Akinluwade et al., 2012).

5.0 CONCLUSION

This review study concludes as follows

1. Cassava (plant and products) has both agricultural and engineering value

2. Cassava plant contains cyanogenic glucoside which produces toxic cyanide by
enzymatic action

3. Earlier research efforts concentrated on reducing the cyanide content thereby
diminishing the engineering value of cassava

4. Current research efforts have unveiled a vast number of engineering applications
for the toxic cyanide content present in cassava (especially in the leaves and tuber

bark)
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5. A large number of cassava wastes are now being harnessed via a waste-to-wealth
clean technology process to create engineering values
6. The following are some of the ongoing research works on the engineering

applications of cassava:

i.  Synthetic isolation of cyanide from cassava — Conversion of cyanide to metallic
salt
ii.  Formulation of organo-stabilized pack-cyaniding powder and pellets

iii.  Advanced Materials Production — Production of gold nanoparticles

REFERENCES

Adetunji, A.R. (1991). Use of Cyanide Solution from Cassava for the Extraction of Gold.
M.Sc. thesis, Obafemi Awolowo University, Ile-Ife, Nigeria.

Adetunji, A. R., AttahDaniel, B. E., Adeoye, M. O., Umoru, L. E, Adeyinwo, C. E., Pelemo,
D. A., Olasupo, O. A. and Adewoye, O. O. (2008). Metallographic Studies of Pack Cyanided
Mild Steel Using Cassava Leaves. Materials and Manufacturing Processes. 23(4), pp.
385-390

Ahmad, A., Senapati, S., Khan, M.I., Kumar, R., Ramani, R. Srinivas, V., Sastry, M. (2003).
Intracellular synthesis of gold nanoparticles by a novel alkalotolerantactinomycete,
Rhodococcus species. Nanotechnology Vol. 14, pp:824—81%

Ahmad, A., Mukherjee, P., Senapati, S., Mandal, D., Khan, M.I.,Kumar, R., Sastry, M.
(2003).  Extracellular  biosynthesis of silver nanoparticles using the fungus
Fusariumoxysporum. Colloids Surface Vol. B28, pp: 313-31

Anjos, F.R., Tivana, L., da Cruz Francisco, J. and Kagande, S.M. (2014). Cassava
(manihotesculenta crantz): an affordable energy source in dairy rations. Online J. Anim.

Feed Res., 4(1): 10-14.

Anshup, A., Venkataraman, J.S., Chandramouli, S., Rajeev, K.R.,Suma, P., Santhosh, K.T.R.,
Omkumar, R.V., Annie, J., Pradeep. T (2005). Growth of gold nanoparticles in human cells.
Langmuir Vol.21, pp: 11562-115

Akinluwade, K. J. (2010) Low and High Temperature Pack-cyaniding of Mild Steel in
Pulverized Cassava Leaves. M. Sc. Thesis of Obafemi Awolowo University, Ile-Ife,
Nigeria.

Akinluwade, K. J., Adetunji, A. R., Adeoye, M. O., Umoru, L. E., Kalu, P. N., Taiwo, A. T.
and Adewoye, O. O. (2012). Development of an Environmentally Friendly in-situ Pack-


Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.


393
394

395
396
397
398

399
400

401
402

403
404

405
406
407
408

409

410
411

412
413
414

415
416

417
418
419

420
421
422

423
424
425
426

427
428
429

430
431

Cyaniding Technique. Journal of Minerals & Materials Characterization & Engineering,
Vol. 11, No.1, pp.21-30.

Akinluwade, K . J, Adetunji, A. R., Adeoye, M., Umoru, L. E., Taiwo, A. T., Kalu, P.,
Rominiyi, A.,Isadare, D. A., Soboyejo, W.W and Adewoye, O. O. (2013). Light and Electron
Microscopy Studies of the Visible Diffusion Zone of Mild Steel Pack Cyanided in Processed
Cassava Leaves. Journal of Materials Science and Engineering B 3 (9), 567-570.

Akpan, 1., Uraih, N., Obuekwe, C. O. and Ikenebomeh, M. J. (2004) Production of Ethanol
From Cassava Waste. Acta Biotechnologica. 8(1), 39-45

Arcadi, A., and Di Giuseppe, S., (2004), Recent applications of gold catalysis in organic
synthesis. Current Organic Chemistry Vol. 8 pp: 795-812.

Balme, G., Bossharth, E., Monteiro, N., (2003). Pd-assisted multicomponent synthesis of
heterocycles. European Journal of Organic Chemistry, pp: 4101-4102.

Bradbury, M.G., Egan, S.V.; Bradbury, J.H. (1999). Picrate paper kits for determination of
total cyanogens in cassava roots and all forms of cassava products. J. Sci. Food Agric., 79,
593-601.

Bradbury, J.H and Holloway, W.D (1988). Chemistry of tropical root crops: significance for

nutrition and agriculture in pacific. ACIAR Monograph No 6.

Buitrago, J. A (1990). La yucca em alimentacion animal. Publication 85, CIAT, Cali,
Colombia.

Booth, R.H., and D.W. Wholey. 1978. Cassava processing in Southeast Asia. Pages 711 in
Cassava harvesting and processing, edited by A. Ghoninard, J.H. Cook and E.J. Weber.
CIAT/IDRC:-11{=]

Brown, K. R.; and Natan, M. J. (1998) Hydroxylamine Seeding of Colloidal Au
Nanoparticles in Solution and on Surfaces. Langmuir, Vol.14 No 4, pp: 726—7@

Coursey, D. G. (1973) —Cassava as Food: Toxicity and Technologyl. In: Chronic Cassava
Toxicity. Nestel, B. and Maclntyre, R. (Eds). Conference Proceedings, IDRC,
Ottawa, Canada, 27-36.

Conn, E. E. (1973) “Cyanogenic Glucosides: Their Occurrence, Biosynthesis and Function”.
In: Chronic Cassava Toxicity. (Nestel, B. and MacIntyre, R., Eds). Conference Proceedings
IDRC, Ottawa, Canada, pp.55-63.

Grace, M.R (1997). Plant Production and Protection. Rome, FAO. Series Number 3.
Chiwona-Karltun L, Brimer L, Kalenga-Saka JD, Mhone AR, Mkumbira J, Johansson L,
Bokanga M, Mahungu NM and Rosling H (2004). Bitter taste in cassava roots correlates with
cyanogenic glucoside levels. Journal of the Science of Food and Agriculture, 84(6), 581-590.

Chen, W., Cai, W.P., Liang, C.H., Zhang, L.D. (2001). Synthesis of gold nanoparticles
dispersed within pores of mesoporous silica induced by ultrasonic irradiation and its
characterization. Materials Resource Bulletin Vol. 36, pp: 335—3«{%

Chiang, C. (2001). Controlled growth of gold nanoparticles in AOT/CE/Isooctane mixed
reverse mielles, Journal of Colloid and Interface Science, Vol. 239, pp. 334—34%]


Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.


432
433
434
435

436
437
438

439
440
441
442

443
444

445
446

447
448
449

450
451
452
453

454
455

456
457

458
459
460

461
462

463
464

465
466
467
468

469
470
471

Connor, E.E., Mwamuka, J., Gole, A., Murphy, C.J., Wyatt, M.D. (2005). Gold nanoparticles
are taken up by human cells but do not cause acute cytotoxicity. Small Vol. 1, pp: 325-327.
Dahniya MT (1994). An overview of cassava in Africa. Crop science journal, Makerere
University, Uganda, 2, 337-343.

Dawson, A and Kamat, P.V (2000). Complexation of Gold NanoparticleswithRadiolytically
Generated Thiocyanate Radicals. Journal of Physical Chemistry B, Vol. 104, pp.11842 —

1181%]

Delange F, Vigaeri R, Trimarchi F, Filetti F, Pezzino V, Squatrito S (1983). Nutritional
factors in the goitrogenic action of cassava. In: Cassava toxicity and thyroid: research and
public health issues. Proceedings of a workshop held in Ottawa, Canada, Ottawa, IDRC-
114e. pp. 17-26.

Egan, S.V., Yeoh, H.H., Bradbury, J.H. (1998). Simple picrate paper kit for determination of
the cyanogenic potential of cassava flour. J. Sci. Food Agric., 76, 39—48.

Ermans AM, Mbulamoko N, Delange F, Ahluwalia R (1980). Role of cassava in the etiology
of endemic goiter and cretinism. Ottawa, Canada. IDRC, p. 182.

Esumi, K., Hosoya, T., Suzuki, A (2000). Preparation of hydrophobically modified
poly(amidoamine) dendrimer-encapsulated gold nanoparticles. Journal of Colloid and
Interface Science, Vol. 229,pp: 303—3@

FAO (1990). Roots, tubers, plantains and bananas in human nutrition. FAO, Rome, Italy.
FIIRO (2004). Cassava to garri: Nigeria. FIIRO. p. 6. Gomez G, Valdivieso M (1984).
Effects of sun drying on a concrete floor and oven-drying on trays on the elimination of
cyanide from cassava whole root chips. J. Food Technol., 19: 703-710.

Fetuga, B.L., and Tewe, 0.0 (1985). Potentials of agroindustrial by-products and crop
residues as animal feeds. Nigerian Food Journal 3: 136- 1

Frens, G (1973). Controlled nucleation for the regulation of the particlesize in monodisperse
gold suspensions. Natural Physical ScienceVol. 241, pp: 20—@

Gomez, @ aldivieso, M (1984). Effects of sun drying on a concrete floor and oven-drying
on trays on the elimination of cyanide from cassava whole root chips. J. Food Technol., 19:
703-710.

Garcia, M. and Dale, N. (1999). Cassava root meal for poultry. Applied Poultry Science, 8:
132-137.

Gray, W. D., and M. O. Abou-El-Seoud (1966). Fungal protein for food and feeds. 3. Manioc
asa  potential crude raw material for tropical areas. Economic Botany 20: 251.

Gregory, K.F. (1977). Cassava as a substrate for single cell protein production:
microbiological aspects. Pages 72-78 in Cassava as animal feed. Proceedings, Cassava as
Animal Feed Workshop, edited by B. Nestel and M. Graham, University of Guelph, 18-20
April 1977, Canada. IDRC-095e: Ottawa.

Ghoul, M., and Engasser, JM. (1983). Nouveau procédé d'enrichissement protéique du
manioc par hydrolyse ensymatique et culture de Candrola utilis. Microbiologie Aliments 1:

2712%


Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
*Listed but not cited as a reference.

*The reference should be listed as Gomez,G. and Valdivieso, M. (1984).

Samuel
Note
Listed but not cited as a reference.


472
473
474

475
476
477

478
479

480
481

482
483

484
485

486
487
488

489
490
491

492
493
494

495
496

497
498
499

500
501
502

503
504

505
506
507
508

Georgy, M., Boucard, V., Campagne, J.-M.J., (2005). Gold(IIl)- catalyzed nucleophilic
substitution of propargylic alcohols. Journal of American Chemical Society Vol.127, pp:
14180-14181

Hahn, S.K., Reynolds, L., Egbunike, G.N. (1988). Cassava as livestock feed in Africa.
Proceedings of the IITA/ILCA/University of Ibadan Workshop on the Potential ~ Utilization
of Cassava as Livestock Feed in Africa, 14-18 November 1988, Ibadan, Nigeria.

Haque, M.g]radbury, J.H. (1999). Preparation of linamarase solution from cassava latex for
use in the cassava cyanide kit. Food Chemistry, 67, 305-309.

Haque, M.]@radbury, J.H. (2002). Total cyanide determination of plants and foods using
picrate and acid hydrolysis methods. Food Chemistry, 77, 107-114.

Henglein A and Meisel, D (1998). Radiolytic control of the size of colloidal gold
nanoparticles, Langmuir, Vol. 14 No 26 pp. 7392 - 73%

Hong, R., Han, G., Fernandez, J.M., Kim, B.J., Forbes, N.S., Rotello (2006). Monolayer
protected nanoparticle carriers. J. American Chemical Society Vol. 128, pp: 1078-1079.

Hosel, W. (1981) The Enzymatic Hydrolysis of Cyanogenic Glucosides. B. Vennesland, E. E.
Conn, C. J. Knowles, J. Westley, & F. Wissing (Eds.). Cyanide in Biology., pp. 217-232
Academic Press, London.

Huang, H. and X. Yang, (2004). Synthesis of chitosan-stabilized gold nanoparticles in the
absence/presence  of _tripolyphosphate.  Biomacromolecules, Vol. 5 pp: 2340.
DOI:10.1021/bm049711=—]

Ibironke, O. J., Falaiye, A., Ojumu, T. V., Odo, E. A. and Adewoye, O. O. (2004). Case-
Depth Studies of Pack Cyaniding of Mild Steel Using Cassava Leaves; Materials and
Manufacturing Processes. 19(5) pp. 899-905.

Jana, N.R., L. Gearheart and C.J. Murphy (2001).Wet chemical synthesis of high aspect ratio
cylindrical gold nanorods. J. Phys. Chem. B., 105: 4065. DOI: 10.1021/jp01079¢=]

Ko, S.H., Choi, Y., Hwang, D.J., Grigoropoulos, C.P., Chung, J., Poulikakos, D (2006).
Nanosecond laser ablation of gold nanoparticle films. Applied Physics Letters. Vol. 89, pp:
141126-1-141126-7=]

Lee, K.Y., Hwang, J., Lee, Y.W., Kim, J., Han, S.W (2007). One-step synthesis of gold
nanoparticles using azacryptand and their applications in SERS and catalysis. Journal of
Colloid and Interface Science Vol. 316, pp: 476—4%

Luo, Y (2008). Size-controlled preparation of dendrimer-protected gold nanoparticles: a
sunlight irradiation-based strategy. Material Letter Vol. 62, pp: 3770-377

MacArthur, J.S., Forrest, R.W. and Forrest, W. (188 provements in obtaining gold and
silver from ores and other compounds - British Patent No. 14174. Date of application, 19th
Oct., 1887; complete specification left, 26th July, 1888, accepted 10th Aug., 1888.
(http://www .elmhurst.edu/~chm/vchembook/327gold.html).


Samuel
Note
The reference should be listed as Haque, M. R. and Bradbury, J. H. (1999)

Samuel
Note
The reference should be listed as Haque, M. R. and Bradbury, J. H. (1999)

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
*Written as MarArthur Forrest in the text i.e. as a single author.

*Delete the comma after the date and replace it with full stop.


509
510
511

512
513
514
515

516
517
518

519
520

521
522
523

524
525
526
527
528
529
530

531
532

533
534

535
536

537
538
539

540
541

542
543
544

545
546
547

Mallick, K., Wang, Z.L., Pal, T (2001). Seed-mediated successive growth of gold particles
accomplished by UV irradiation: a photochemical approach for size-controlled synthesis.
Journal of Photochemistry and Photobiology. A: Chemical. Vol. 140, pp: 75—

Miiller, Z. (1977). Improving the quality of cassava root and leaf product technology. Pages
120- 126 in Cassava as animal feed. Proceedings, Cassava as Animal Feed Workshop,
edited by B. Nestel and M. Graham, University of Guelph, 18-20 April 1977, Canada.
IDRC- 095e: Ottawa.

Mukherjee, P., Ahmad, A., Mandal, D., Senapati, S (2001). Fungus mediated synthesis of
silver nanoparticles and their immobilizationin the mycellial matrix: a novel biological
approach to nanoparticle synthesis. Nano Letters Vol. 1, pp: 515-51

Moo-Young, M.A. AS. Daugullis, D.S. Chalel, and D.G. MacDonald. (1979). The Waterloo
process for SCP production from water biomass. Process Biochem. 14(10):38-

Nair, B., Pradeep, T. (2002). Coalescence of nanoclusters and formation of submicron
crystallites assisted by lactobacillus strains. Crystallography and Growth Description. Vol. 2,

pp: 293—29&%

Nestel, B. (1973) Current Utilisation and Potential for Cassava. In: Chronic Cassava Toxicity.
Nestel, B. and Macintyre, R (Eds); Conference Proceedings, IDRC Ottawa, Canada, 11-26

Nommanha, E.S. (1962). Meal of cassava stalk. Chacaras e Quantais 105(3): 279-283.
Note, C., Kosmella, S., Koetz, J (2006).Poly(ethyleneimine) as reducing and stabilizing agent

for the formation of gold nanoparticles in w/o microemulsions. Colloids Surface. A
Vo0l.290, pp: 150-156.

O'Hair, K. S. (1995). Cassava. In: New Crop Factsheet.
http://www.hort.pordue.edu/newcrop. Accessed June 2008.

Oke, O. L. (2005). Cassava: Yesterday, Today and Tomorrow. Ife Lectures Series, The
Postgraduate College, Obafemi Awolowo University, [le-Ife, Nigeria.

Odenthal, K.J. and Gooding, J.J (2007). Electrochemical DNA biosensors, Analyst Vol. 132,
pp: 603-610.

Ogundare, O. (2014). Production of gold nanoparticles from gold ore leached with cyanide
sourced from cassava, PhD thesis in the Department of Materials Science and Engineering,
Obafemi Awolowo University Ile Ife.

Onyekwere, 0.0 (1989). Various levels of cyanide in FIIRO cassava products. Paper
presented at workshop on Issues of cyanide levels in cassava products. Ibadan, IITA.

Oguntimein GB. (1992). Processing cassava for animal feed. Proceedings of the
HITA/ILCA/University of Ibadan workshop on the Potential of Cassava as Livestock Feed in
Africa. http://www.fao.org/documents/pub_dett.asp?pub_id=18625&lang=en.

Pal, A., Shah, S., Devi, S (2007). Preparation of silver, gold and silver—gold bimetallic
nanoparticles in w/o microemulsion containing Triton X-100.Colloids Surface. A:
Physicochemical Engineering Aspects Vol. 302, pp: 483—48%]


Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.


548
549

550
551

552
553

554
555

556
557

558
559
560
561

562
563

564
565
566

567
568

569
570
571

572
573
574

575
576
577
578

579
580
581

582
583
584

585
586

Peyrot, F. (1969). Nutritional role of some edible tropical leaves, cassava, yam, baobab, and
kapok tree. Thesis, Faculté¢ des Sciences, Paris Université, Paris, France. pp. 61

Pol, V.G., Gedanken, A., Calderro-Moreno, J (2003). Deposition of gold nanoparticles on
silica spheres: a sonochemical approach. Chemistry of Materials. Vol. 15, pp: 1111-11 g‘

Philip, D. (2009). Biosynthesis of Au, Ag and Au—Ag nanoparticles using edible mushroom
extract. ChimicalActa Part A Vol. 73, pp: 374—38’%

Phillips, T. P. (1974). Cassava Utilization and Potential Markets; IDRC -020ep Ottawa, 182-
190.

Rojanaridphiched, C. (1977). Cassava leaf pellets as a protein source in Thailand. Cassava
Newsletter 1:5.

Reed, J. A., Cook, A., Halaas, D.J., Parazolli, P., Robinson, A., Matula, T.J., Griezer, F
(2003). The effects of microgravity on nanoparticle size distributions generated by the
ultrasonic reduction of an aqueous gold—chloride solution. Ultrasonic and Sonochemistry,
Vol. 10, pp: 285-26=]

Reetz, M. ommer, K. (2003). Gold-catalyzed hydroarylation of alkynes. European
Journal of Organic Chemistry, pp: 3485-3496.

Gordon, E. R. (2013). Biomass in Materials Processing: Using Cassava Leaves
to Case Harden Mild Steel, PhD Thesis of Mechanical Engineering
Department, FAMU, US@

Sandoval, E. R, Quintero, A. F, Cuvelier, G, Relkin, P, Pérez, L.A.B. (2008) Starch
Retrogradation in Cassava Flour from Cooked Parenchyma. Starch/Stérke, 60, 174-180.

Sanni, M.O, Olubamiwa, A.O (2004). The effect of cassava post-harvest and fermentation
time on garri sensory qualities. Ibadan, Nigeria. Donald Danforth Plant Science Centre,
CassavaNet S2-14.

Sau, Tapan K., Pal, Anjali, Jana, N.R., Wang, Z.L.. and Pal, Tarasankar (2001), “Size
controlled synthesis of gold nanoparticles using photochemically prepared seed particles”
Journal of Nanoparticle Research Vol. 3 pp: 257—2@

Selvakannan, P.R., Mandal, S., Phadtare, S., Gole, A., Pasricha, R.,Adyanthaya, S.D., Sastry,
M. (2004). Water-dispersible tryptophanprotected gold nanoparticles prepared by the
spontaneous reduction of aqueous chloroaurate ions by the amino acid. Journal of Colloid
Interface Science Vol. 269, pp: 97—1(];]

Shankar, S.S., Ahmad, A., Pasricha, R., Sastry, M. (2003). Bioreduction of chloroautate ions
by geranium leaves and its endophyticfungus yields nanoparticles of different
shapes. Journal of Materials Chemistry Vol. 13,pp: 1822-18

Sokari, T.G (1992). Application of biotechnology in traditional fermented foods 13.
Improving the nutritional quality of ogi and garri. Washington. D.C. National Academy
Press. pp. 93-99.

Shrassen, J.J., Abbot, A and Battey, R. F (1970). Process enriches cassava with protein. Food
Engineering-May: 112-116.


Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Written as double authors in the text.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.


587
588

589
590
501

592
593
594

595
596
597
598

599
600
601

602
603

604
605
606

607
608

609
610
611

612
613

614
615
616

617
618
619
620

621
622
623

624
625
626

Shih, C.M., Shieh, Y.T., Twu, Y.K (2009). Preparation of gold nanopowders and
nanoparticles using chitosan suspensions. Carbohydrate Polymers. Vol. 78, pp: 309-3

Sun, K., Qiu, J., Liu, J., Miao, Y (2009). Preparation and characterization of gold
nanoparticles using ascorbic acid as reducing agent in reverse micelles. Journal of Materials
Science Vol. 44, pp: 754—7@

Skirtach, A.G., Javier, A.M., Kreft, O., Kohler, K., Alberola, A.P., Mohwald, H., Parak, W.J.,
Sukhorukov, G.B., (2006). Laserinducedrelea encapsulated materials inside living cells.
Angew. Chemistry International Edition.Vol. 45, pp: 4612-4617.

Tang, D.; Yuan, R.; Chai, Y.; Fu, Y.; Dai, J.; Liu, Y.; Zhong, X. (2005), New amperometric

and  potentiometric immunosensors based on gold noparticles/tris(2,2'
bipyridyl)cobalt(Ill) multilayer films for hepatitis B surface antigen determinations.
Biosensors and Bioelectronics, Vol. 21 No 4, pp: 539-548.

Tang, J. L.; Cheng, S. F.; Hsu, W. T.; Chiang, T. Y.; Chau, L. K (2006). Fiber-optic
biochemical sensing with a colloidal gold-modified long period fiber grating. Sensors and
Actuators B: Chemical Vol.119 No 1, pp: 105-109.

Teles, F.F.F. (1995). Toxicidade cronica da mandioca na Africa e América Latina. Revista
Brasileira de mandioca 1 (2), CNPMF, Bahia, Brasil. 107-116.

Tivana, L.D, Bvochora, J. M, Mutukumira, A.N, Owens, J.D (2007). A Study of Heap
Fermentation Process of Cassava Roots in Nampula Province, Mozambique. Journal of Root

Crops, 33 (2), 119-15=]

Turkevich, J., P.C. Stevenson and J. Hillier, (1951).Preparation of 2.5x10-4 M gold colloids
(Sodium citrate reduction method). Discuss. Faraday Society, Vol. 11pp:

Teerapatr, S., Lerdluk, K. and La-aied, S. (2008) Approach Of Cassava Waste Pre-
Treatments for Fuel Ethanol Production In Thailand. www.energy-based.nrct.go.th. Accessed
June 2008.

Thompson, D (1999). New advances in gold catalysis part II. Gold Bulletin Vol. 32, pp: 12—
19.

Uvere, P. O and Nwogu, N. A. (2011). Effect of rehydration and fermentation methods on the
quality of garri produced from stored cassava chips. African Journal of Food Science Vol. 5
(13), pp. 728-732.

Vas“kelis, A., Tarozait_e, R., Jagminien_e, A., Tamas’i_unait_e, L.T., Jus'k_enas, R.,
Kurtinaitien_e, M (2007). Gold nanoparticles obtained by Au(Ill) reduction with Sn(II):
preparation and electrocatalytic properties in oxidation of reducing agents. Electrochimical
Acta Vol. 53, pp: 4074

Wagner, J., Tshikhudo, T.R., Ko'hler, J.M., (2008). Microfluidic generation of metal
nanoparticles by borohydride reduction. Chemical Engineering Journal, Vol. 135, pp:
$104-S16=]

Wang, M., Wang, L., Wang, G., Ji, X., Bai, Y., Li, T., Gong, S., Li, J (2004). Application of
impedance spectroscopy for monitoring colloid Au-enhanced antibody immobilization  and
antibody—antigen reactions. Biosensors and Bioelectronics. Vol. 19, pp: 575.


Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
This word should be written as: laser induced release

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.


627
628
629

630
631
632

633
634

635
636
637

638
639
640

641
642
643
644
645

Wang, M., Wang, L., Wang, G., Ji, X., Bai, Y., Li, T., Gong, S., Li, J (2004). Application of
impedance spectroscopy for monitoring colloid Au-enhanced antibody immobilization  and
antibody—antigen reactions. Biosensors and Bioelectronics. Vol. 19, pp: 5%]

Wang, Y. Wang, L. S. Goh, S. H. and Yang, Y.Y. (2007). “Synthesis from a biodegradable
copolymer for gene delivery,” and characterization of cationic micelles self-assembled
Biomacromolecules, vol. 8, no. 3, pp. 1028-10

Wenquan, W. (2008) —Cassava Production for Industrial Utilization, In: China- Present and
Future Perspectives. www.ciat.cgia.org. Accessesd July 2008.

Westby, A (2000). Cassava utilization, storage and small-scale processing. In: Cassava:
Biology, Production and Utilisation. (ed. Hillocks RJ, Thresh JM , Bellotti AC). CAB
International, Wallingford, England, 14: 281-300.

Yamamoto, M and Nakamoto, M (2003). “Novel Preparation of monodispersed silver
nanoparticles via amine adducts derived from insoluble silver mystriate in tertiary
alkylamine”, Journal of Materials Chemistry, Vol. 13 pp. 2064 — 20@

Ying, Z., Ruo, Y., Yagqin, C., Dianping, T., Ying, Z., Na, W., Xuelian, L., Qiang, Z (2005). A
reagentless amperometric immunosensor based on gold nanoparticles/thionine/nafion-
membrane-modified gold electrode for determination of a-1-fetoprotein. Electrochemical
Communications. Vol. 7, pp: 355-360.


Samuel
Note
Repetition of a reference.

Samuel
Note
Listed but not cited as a reference.

Samuel
Note
Listed but not cited as a reference.




