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Abstract— Cassava leaf contains vitamin, mineral, fiber, chlorophyll, and calorie. The vitamin which is found in cassava
leaf are vitamin A, B1, B2, C, niacin, and also mineral like Fe (iron), Ca (Calcium) and P (Phosphorous). In 100 g of cassava leaf
contains 2 mg of iron, this amount enough to fulfill iron needed by human body. Iron plays the important role in a human body to
carry the oxygen from lungs to the tissue and to carry the electron in the process of performing energy in the cell. This research is
aim to see the influence of addition of cassava leaf extract to the activity of antioxidant and iron content of wet noodle produced. The
treatment in this research is addition level of cassava leaf extract in the wheat compound dough for the preparation of wet noodle.
The result showed that addition level of cassava leaf extract increased the activity of antioxidant up to 54.38% and iron content up to
27.43 ppm.
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natural food coloring without adding the addictive essence
I. INTRODUCTION like a noodle with using cassava leaf extract’s substitution.

The usage of cassava leaf is wider, both for vegetables Cassava.flour is t_)eing mas_,s—_produced, but its application
and medicine. The average of vitamin and mineral content ofN the food industry is not optimized yet. Generally, cassava

cassava leaf are higher than other vegetables. Vitamin A an&loukr_ is only being used as thlc_ke_ner O(;.add't_'rvr? in the c:;ke
C in cassava leaf are having a role as antioxidant which ca a_mggj_sfrocess, nt?t as a main mgreﬂ lent. dereh are ftl ree
prevent the aging process and increase body endurance fro asic diiierences between cassava flour and wheat Tiour.

the disease. According to [1] contentfsCarotene cassava irst of all, cassava flour doesn’t contain any gluten. Gluten
leaf processed is 19.022 - 79.548y/g), depend on is a protein compound in wheat flour that gives elasticity and

processing method. Leaf of cassava rich of Fe. One of thefXtensibility in noodles. Secondly, according to [4] has

important mineral for the health of body is Fe. Deficiency of found. that, compared to ot_her staorches, cassava starch
Fe is a major cause of anemia for pregnant women inCONtains —more amylopectin  (87%) than amylase.

Indonesia where its prevalence is highly enough so that Sti”Amy!op.ectm has a h|gher viscosity than amylase, resulting
become main problem of society health [2]. in stickiness and a higher viscosity in cassava starch. Last

It is time now to think on how to make a change of but not least, cassava also contains cyanogen compounds,
conventional food serving of cassava leaf in order to makeWhICh have to be removed prior to the cassava being used as

the product follow the trend of current food serving, where afood ingredient. o . )
the food serving are practical and interesting, such as noddle, Other than flour, some b_a3|c mgredu_ents of noodles are:
since noodle is the popular product in the world. In water, egg, salt, and aI_kaI|. The fl_our is the carbohydrate
Indonesia, noodle becomes the main alternative food after>°4/c€- The dough consists of matrixes that are formed fro_m
rice. According to Indonesian Commercial Newsletter, in 1our and water. Salt is added to flavour the noodle, but it
2007 and 2008 production of instant noodle reached can "’}I.SO ;trengt_hgn the structure, increase the elast!0|ty and
1.443.686 tons/year and 1.544.072 tons/year which is 7.7 o4ieXiPility, in addition to bonding with water. Egg basically

increased [3]. The rapid increasing production of noodle in provides n_utritive value to.the noodles and the .ability to not
Indonesia gives the figure that noodle is suitable food for 2réak €asily. The egg-white can produce a thin and strong

our need, hence we need to make new innovation 0flayer on the noodles surface. Egg-yolk consists of lecithin,

“healthy noodle” the noodle made from vegetables and which is widely known as a good emulsifier. Alkali water or
g-water is used in noodle making; the purpose of the

addition of alkali is to increase the elasticity and
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extensibility, and to soften the noodle’s texture. Alkali can using a glass stirring rod for about 5 minutes and then
release CO2, causing the dough to expand. The usual alkaliiltered.
compounds that are used in noodles are: sodium carbonate, Analysis of the samples: 5 ml of the filtered sample was
potassium carbonate, and phosphoric salt. The alkali dosagéransferred to a test-tube and then 5 ml of 1.5 M KSCN was
in noodles is 0.5-0.6% flour weight [5]. added. The mixture was stirred by swirling the test tube. The
The cassava flour can be the alternative product toabsorbance was measured without delay as the color of the
substitute the wheat flour. The result of related literature solution faded within 15-20 minutes. The solution
makes a fruity noodle with wheat flour using cassava flour concentration was halved by adding 5 ml of KSCN, thus, the
and tamarillo extract’s substitution. In previous research theconcentration values were multiplied by 2 during the
best result of substitution of wheat flour with cassava flour is calculations. The 2 M HCI solution served as the blank. The
20% [6]. This research is aimed to see the effect of theabsorbance values were measured for all samples. The
addition of cassava leaf extract on the antioxidant activity absorbance  values  were  determined by the

and Fe content of wet noodle. spectrophotometer and the concentration was found out by
interpolation or extrapolation using the calibration graph
Il. MATERIAL AND METHOD prepared earlier. After the calculations, the iron content
) ) determined in the different food samples was tabulated in an
A. Material and Equipment increasing order of amount of iron [7].
The material that used in this research are wheat flour, ) ) o
cassava flour, cassava leaf, salt, water, KSCN, £&580, E. DPPH radical scavenging activity
concentrated, selenium mix 30% NaOH solutionB6; DPPH radical Scavenging Activity (DPPHRSA), total

solution, HCL solution, anti-bumping granules, DPPH and polyphenols, scavenging activity was determined using the

methanol, while the equipment are plastic containers, spoonmethod originally developed by [8]. A portion (0.1 ml) of

blender, plastic, spectrophotometer, oven and Kjeldhal flasksthe extract solution (1.0 mg/ml methanol) in a test tube was

analytical balance oven, desiccator, hot plate, dry ashingwell mixed with 3.9 ml of methanol and 1.0 ml of a DPPH

burette, Erlenmeyer, cup nipper, glass stuff, pH meter, etc. solution (1.0 mM in methanol). The mixture was kept at
) ) ambient temperature for 30 min prior to measurement of the

B. Experimental Design absorbance at 517 nm (A517 nm).

This research conducted with Completely Randomized All measurements were done in triplicate:

Design (CRD) with five treatments and three observations.

The treatment are percentage of cassava leaf extract tDPPH-RSA (%)=

replace water in the preparation of wet noodle, as follows : A

= 100% cassava leaf extract; B = 80% cassava leaf extract; @&. Protein content

= 60% cassava leaf extract; D = 40% cassava leaf extract; E The crude protein was determined by the Kjeldahl method

= 0% cassava leaf extract. The data are analysed statisticallyith slight modification. 0.5 g of the sample wet noodle

with F test and Duncan's New Multiple Range Test gigested with 5 ml of concentrated sulphuric acid in the

(DNMRT). presence of Kjeldahl catalyst. The nitrogen from the protein

in the sample was converted to ammonium sulphate that

) ) . reacted with 2.5 ml of 2.5% Brucine reagent, 5 ml of 98%

The observation of this research are analysis of Fe Contengulphuric acid to give a colored derivative and the

with spectrophotometric methods [7], antioxidant activity spsorbance read at 470 nm. The percentage nitrogen was

using DPPH methods [8]. water content (gravimetric cajcyjated and multiplied by 6.25 to obtain the value of the
methods), ash content; protein content semi-micro Kjeldahl ./ ,qe protein [9].

methods [9] and sensory evaluation.

{control absorbance-extract absorbance) .
control absorbance

100

C. Observation

D. Iron content I1l. RESULT AND DISCUSSION

Analysis of Fe started making of the calibration graph A. Iron Content

use Thiocyanate spectrophotometry principle, and then .. (Fe) is a mineral which is needed to form
preparation of sample With_ashing _process. Ashing of thehemoglobin. Moreover, mineral also has a role as the
samples_: 1-15 g of the ed_|ble portion of the food SamplesComponent to form myoglobin (protein which is found in a
was weighed. They were finely chopped for the purpose of e - cartilage, and connective tissue), and also enzyme.
ashing. The weighed samples were finely chopped and o, 4150 has a function in body defense system [10].

heated in a stainless steel vessel over a hot induction plate onsuming iron daily is needed to replace the missing iron
200-240°C. This step was carried out in a well-ventilated y,,gh feces, urine and skin. Losing of this dropsy about 14
room. The heating time va_r|ed depending on the amount Ofug/kg of weight or almost same as 0.9 mg iron in adult man
sample and the rate at which the sample burned to ash. Thg 4 g 8 mg in adult woman. One of guidance to complete the
samples were heated till a grayish ash was observed and thep,, heeded is organizing the balance diet model based on

they were powdered using a mortar and pestle. After thegyqq hyramid so that the macronutrient and micronutrient
samples were cooled, they were transferred to a small beakef,, o completed [10].

of 100 ml capacity and the iron (lll) in the ash was dissolved

. ! : The total body iron in a 70-kg man is about 4 g. This is
in10 mL-30 ml of 2 M HCI. The ash solution was stirred

maintained by a balance between absorption and body losses.
Although the body only absorbs 1 mg daily to maintain
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equilibrium, the internal requirement for iron is greater (20- low iron intake as they are dependent on non-heme sources
25 mg). An erythrocyte has a lifespan of 120 days so thatof iron, which are not readily absorbed and they do not
0.8% of red blood cells are destroyed and replaced each dayusually contain the large amount of iron as is offered by the
A man with 5 L of blood volume has 2.5 g of iron meat or heme sources. Vegetarians may improve their
incorporated into the haemoglobin, with a daily turnover of dietary iron intake, according to the Recommended Daily
20 mg for haemoglobin synthesis and degradation andintake (RDI) of iron, by following a diet containing iron-rich
another 5 mg for other requirements [11]. vegetarian food sources like green leafy vegetables (spinach),
The result of research shown that the more adding ofnuts, pulses (lentils and kidney beans) [5].
cassava leaf extract, the more content of Fe in wet noodle Success fortifying with Fe as a public health intervention
increase. Fe content approximate 9.80 — 27.43 ppm indicatedlepends on several factors including: adequate legislation
that increasing of Fe content in wet noodle influenced by theand regulations, monitoring and enforcemeamd then
adding of cassava leaf extract amount in wet noddle, whichconsumption of fortified foods in sufficient amounts [14].
can be seen in Fig. 1. . .
The highest Fe content in wet noodle found at treatment AB- Antioxidant Activity
where wet noodle added with 100% of cassava leaf extract, The graphic of antioxidant content in wet noodle can be
while the lowest Fe content resulted from treatment E which seen in Fig. 2 The more adding percentage of cassava leaf
is wet noodle without adding cassava leaf extract. Besidesgextract, the more antioxidant activity happened. Cassava leaf
Fe content can be obtained from wheat flour and cassavaontains of vitamin A and C, 100g of cassava leaf contains
flour. of 3.300 RE vitamin A which is very good for eyes health
and 275 mg of vitamin C [15]. Afterwards, the high of
antioxidant in wet noodle also influenced by the chlorophyll
content of cassava leaf.
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Fig. 1. Graphic of Fe Content in Wet Noodle
A(100%) B(80%) C(60%) D(40%) E(0%)

The increasing of iron (Fe) mineral in food is better than CassavalLeaf Extract
giving the Fe orally, because giving the Fe orally can cause
an effect in gastrointestinal in some people, like feels

uncomfortable in liver, nauseous, vomiting, and diarrhoea. Based on previously research report known that the
The frequency of this effect is related to the dosage of iron.highest chlorophyll content of 10 vegetables and 2 kinds of
The iron which is consumed will be tolerated better in spite grass obtained in cassava leaf extract at 3.967 pg/g [16].
of the amount of iron which is absorbed decrease. Thechlorophyll content of cassava higher of grass jelly leaves

giving of Fe supplement preparation some women, can causgpremna oblongifolia Merr.), total chlorophyll concentrated
constipation, to overcome it the women should adds thegrass jelly leaves have 1184.475 pglg [17].

consumption of the food with rich of fiber like bread, cereal ~ Chlorophyll has an ability to catch the DPPH radical.

and gelatine [12]. Chlorophyll will react with peroxide radical ROO* which is

It is estimated only 5-15 % Fe absorbed from food by produced in the beginning phase of oil oxidation and change
adult human with good status of Fe in their body. While in into n-cation radical from the chlorophyll which is bundled
Fe deficiencies status absorbing can reach 50%. Type of Fgith negative peroxide radical with loose bundle and make a
in food have effect on the absorbing. Fe-heme as part ofcomplex which is has an intermediate attribute. This
haemoglobin and myoglobin found in animal meat absorbedcomplex afterwards reacts with the other peroxide radical
twice compare to Fe non-heme. At least 40% Fe in meat,and finally makes an inactive product. Therefore, the more
chicken and fish are Fe-heme and the rest as non-haem. Fgdding of cassava leaf extract in the dough of wet noodle, so
non-heme also found in egg, cereal, nuts, green vegetablghe chlorophyll which is produced will be more high and
and some of fruits. Consuming Fe-heme and non-hemeyiso makes a high antioxidant activity [18].
together will increase absorbing on of Fe non-heme [13]. The information about the antioxidant activity will give

The least iron was available in the local vegetables. Anan understanding for change the habitual to consume no
extremely high quantity of iron was observed in cumin seedspolished rice cultivar. DPPH (1.1-diphenyl-2picrylhydrazyl)
and bay leaves, which are whole spices, regularly causes a deep violet color with around 520 nm. When a
accompanied with food as seasonings to enhance the taste @b|ytion of DPPH is mixed with a substrate acting as
meals served in India. Vegetarians are usually susceptible thydrogen atom donor, a stable non radical form of DPPH is

Fig. 2 Graphic of Antioxidant Activity in Wet Noodle
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obtain with simultaneous change of the violet color to pale 2987:2015 [22]. Ash content in wet noodle which is added
yellow [19]. by cassava leaf extract is approximate around 0.46-1.08%.
Chlorophyll is bio-active compound which also can be The ash content of wet noodle influenced by the mineral of
extracted from microalgae. This chlorophyll commonly used cassava leaf. According to [15], cassava leaf contains some
as food colorant and have functioned as antioxidant of anti-important mineral needed by the body, such as Ca (165
mutagenic. Some of crops type and phytoplankton have beemg/100 g), P (54 mg/100 g) and Fe (2 mg/100 g).
used as food materials where some of chemicals content The height of calcium content in cassava leaf is very
often eliminated, including chlorophyll. Although helpful to construct the bones and teeth in human. The
chlorophyll can increase metabolic function in the body, function of phosphorous similar with calcium for
since chlorophyll is compound of natural antioxidant found constructing the bones and teeth and also for saving and
in organism of photosynthetic [20, 21]. spending the energy (the changes between ATP and ADP).
DNA and RNA are consist of phosphorous in phosphate
C. Water Content form, and also the cells membrane which are help to keep
Water is an important basic element in foods. For a longcell permeability. Magnesium is the activator of peptidase
time, the industry has known how important it is to check enzyme other enzyme which its function breaking and
free water. The moisture and water activity measurementtransferring phosphate cluster (phosphatase). The other
forms the basis of this and provides important information mineral which is also important is iron. Iron in the body
about the quality of a product. Finally it provides located inside haemoglobin as haem, a pigment which is
information regarding the possibility of microbiological contains of an atom of Fe [23].
growth on the surface. Only with this conclusions can be .
made about the stability and durability of perishable product E- Protein Content
(wet noodle). Free water in products is jointly responsible  The result of analysis of protein content in Table 1 shown
for the growth of undesirable organism such as bacteria orthat the more adding of cassava leaf extract, the more protein
fungi, which produce “toxins” or other harmful substances. content in wet noodle increase. This is because of protein
The result of analysis in Table 1 shown that the water content in wet noodle influenced by the protein content of
content among treatments at the range of 32.71-35.04%cassava leaf, where protein content of cassava leaf is 6.8%.
According standard of qualitgNI 2987:2015 [22] water The minimum protein content of wet noodle according to
content of wet noodle is 20-35%. Result from this researchindonesian standard SNI 2987: 2015 [22] 3% minimum
that water content of wet noodle obtained in the range of thebased on the calculation dry material. Result from research
standard mentioned. The more adding the cassava leaprotein content of wet noodle in the range of 6.65 — 10.5 %
extract on wet noodle influenced on water content. The moreso that meet with standard [22]. The adding of cassava leaf
adding of cassava leaf extract the lower the existence ofextract into the dough of wet noodle which is aimed to give
unbound water in a noodle dough and conversely since inthe innovation in making the wet noodle not only to support
cassava leaf contains of the components such as proteifood diversification but also to increase protein content in
mineral and vitamin. Protein and fiber contain of much wet noodle.
hydrophilic cluster which can bind water. The more protein  Quality of noodles depends largely on flour characteristics
and fiber in wet noodle make the hydrophilic cluster and on conditions used during noodle preparation because
increases so that cause the water content decreases. noodles are generally prepared from wheat flour, water, and
salt through mixing, sheeting, and cutting processes. There

TABLE | has been little information regarding the protein

AVERAGE OFMOlSTURECONTENT, ASH AND PROTEIN ONWET NOODLE Chal’aCtel’IStICS I’equn‘ements Of Wheat fOf pl’OdUCtIOﬂ Of Wh|te
Addition of Moisture Ash Protein salted noodles, although protein quality as related to bread
cassava leaf Content Content Content baking has been extensively studied and well established.
extract D) The evaluation of protein characteristics related to noodle
A (100%) 371 c| 108 a 1050 a making can help to develop wheat cultivars suitable for
white salted noodles in breeding programs. Wheat flour with
B (80%) 8329 bc) 072 b 922 b around 10% protein content is acceptable for making white
C (60%) 3381 bc| 065 b 841 bc salted noodles.
D (40%) 3416 ab 049 D 735 cd Protein content of floqr is anpther impqrtant factor that
affects the brightness by increasing the whiteness of both the
E (0%) 35104 a 047 b 6.65 d flour and fresh noodles with decreasing amounts of protein
CV (%) 1.31 15.88 4.68 in the flour. This effect is however not significant once the

noodles are cooked. Protein content also affects the texture
Numbers followed by the same lowercase, not significantly different atthe and quality of noodles because it has a positive and negative
5% significance level correlation with noodle toughness and oil uptake
D. Ash Content respectively [5].

The average ash content analysis in wet noodle can bd=. Sensory evaluation
seen in Table 1. Compare to the standard of SNI 2987:2015 The sensory evaluation which is undertaken using hedonic

[22] maximum ash content in wet noodle is 3%. Wet noodle test on color, aroma, taste and texture from the wet noodle
with the adding of cassava leaf extract qualifies of SNI- SNI product in the amount of panelist are 20 persons and the
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assessment score are from 1 until 5. The average value dfreatment which is exist in the dislike categories. According
panellist assessment regarding the color, aroma, taste antb [23], the color factor is an important thing to determine
texture of wet noodle product added by cassava leaf extracthe quality of the foodstuffs beside the taste, texture and

can be seen at Table 2. nutrient.  The foodstuffs which is in a good nutrition,
TABLE Il delicious and good texture, sometimes are disliked if is not
THE AVERAGE VALUE OF PANELIST ASSESMENT ON WET NOODLE interesting or does not give the good impression.

PRODUCT . .
Addition of The average value of panelist assessment 2) _Aroma: Cassava leaf eXtr_aC_t which has added, gives a
cassava leaf special aroma so that the variation of giving cassava leaf
extract Color | Aroma | Taste | Texture extract is influences the aroma of noodle. Generally, the
A (100% ) 340ab| 230 bl 250 0 255 ¢ aroma which is received by nose and brain are the mixture of

four main aroma such as fragrant, acid, stale and overcooked.
In chemically, it is hard to explain why the compounds cause
a different aroma, because the compounds which have a
D (40%) 355a 320a 3.65a 310ab chemical structure and almost similar functional cluster
(stereoisomer) sometimes have very different aroma.

e

B (80%) 350a 240 b 2.65 b 2.65 b
C (60%) 3.70a 335a 3.70a 3.25a

E (0%) 280 b 3.05a 3.50 a 3.10ab

3) Tastee The taste of the noodles is affected by the
Numbers followedy the same lowercase, not significantly different at the 5%  Particle size and the quality of the flour. Flour is the main
significance levelDescription : 1 = really dislike , 2 = dislike, 3 =normal , 4 component of the noodles, about 54% w/w of the dough. The
= like, 5 = really like cassava flour has been through a fermentation process that
eliminates the real taste of cassava, so its application in
1) Color : Color is an important factor in our daily lives noodle making should be similar to that of wheat flour. The
as consumers are surrounded by an infinite variety of colors particle size of the cassava flour, however, is still relatively
Color strongly affects our preference for various items in our Pig and hence gives the noodle a sandy feeling in the mouth.
environment. Aside from texture, color is another most The result of assessment to the taste in Table 2, shown that
important aspect of noodle attributes since it is the first to beth€ taste among treatments are significant and its located in
perceived by the consumers. In the wet noodles howeverthe range of 2.50-3.70. It observed there is trend that the
color tends to have a different significance compared toMore adding of cassava leaf extract, so the assessment of
texture because wet noodles have high moisture contenfaste decrease. The significant of panellist caused by the
therefore it is unstable [5]. All noodle types require good More adding of cassava leaf extract which is cause a bitter
brightness. Color can be either white or yellow depending ontaste. Each person has the lowest limit of concentration to
the absence or presence of alkali salts. Minimal noodlethe taste in order to be tasted. This limit is called as
darkening within 48 hours is desirable. This may not be athreshold and not same for everyone. The other taste
problem for the instant noodles because they are dried ang¢omponent will interact with the primary component taste.
the color is very stable. The adding of cassava leaf extract! N€ effect which is appeared may increase or decrease taste
makes the wet noodle green (Fig. 3), so the receiving levelintensity. The interaction effect is different at the level of
of panellist regarding color tend to like. The average value concentration and its threshold [23].
of color for wet noodle is in the like categories except in E

-~ B

Fig. 3 The colors wet noodle of treatment
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4) Texture: The most affecting components for the [6]
noodle’s texture are egg, vegetable oil, gluten and alkali
water. Egg white produces a thin but strong layer on the
noodle’s surface, which makes it not break easily. Egg yolk [7]
contains lecithin, which is a good emulsifier. Lecithin is a
surfactant that consists of fosfodic acid, choline, fatty acid,
glycerol, glycolipid, triglseride, and phospholipidecithin (8]
can reduce the surface tension of the water to emulsified fat.
Lecithin also reduces the surface tension between these twdf]
liquid components by absorption at the meeting point. The
assessment of texture in Table 2, shown that the averageq
value which is given by the panelist regarding the wet
noodle texture is exist in the category of dislike until almost
like around 2.55-3.25. The result assessment of panelist caftl]
be concluded that the more adding cassava leaf extract i,y
wet noodle, the low assessment of texture in wet noodle.
Overall, the average result of organoleptic assessment for all
treatments are exist in almost like category, except in A 13l
treatment. The addition of cassava leaf extract excessively
in making wet noodle can make the panellist dislike of A
product for aroma, taste and texture. Based on the result of14]
organoleptic test concluded that adding cassava leaf extract
for making wet noodle is 60% (treatment C).

IV. CONCLUSIONS [15]

Based on the result of research concluded that wet noodlg1e]
with the addition of 60% of cassava leaf extract is the best
product based on organoleptic and has good nutrition content.
The result of the test from product C obtained 14.264 ppm of[17]
Fe content, 43.503% of antioxidant activity, 33.807% of
water content, 0.65% of ash content, 8.406% of protein
content. and average value of preference 3.5 (like).

(18]
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