SeaFE:

xiy mﬂr TRIEN

CERTIFICATE

Pociflc Network for Sustainable Agriculture, Food and Energy (SAFE-Network),
Andalas University and Nong Lam University-Ho Chi Minh City
jointly certify that

WENNY SURYA MURTIUS

as PRESENTER

in International Conference-Sustainable Agriculture, Food and Energy (SAFE2015).
Nong Lam University and Rex Hotel-Ho Chi Minh City,
November 17-18, 2015-VIETNAM

FOStering Multi-stakeholder Collaboration on

Sustainable, Agriculture, Food, and Energy

4 c 3-5;'- Mo 4 ‘

— ol '
‘o SAFE N S ou |
-%mrp Hsatelama: :}{Ogé( . i
Prof. Dr. Nguyen Hay e, ﬁg Novizar Nazir | -
SAFE2015 Chairman " <SAFE Network Coordl;)gtor :

President of Nong Lam University

\ ‘} SAFE Network

Asia Pacific Network for Sustainable Agriculture, Food and Energy

L sofetai




The Effect of Times Ripening Grater Cassava (Manihot utiliss‘ima)
toward Physical and Chemical Properties of Chips Cassava Produced

wenny Surya Murtius

* Department, of Agricultural Technology Product, Faculty of Agricultural Technology, Andalas University, Padang, Indonesia
E-mail: wenny.murtius@gmail.com

Abstract— Research was aimed to know effect of times ripening grated cassava toward physical and chemical properties
of chips cassava produced. Ripening is done with various times (0, 6, 12, 18, 24 and 30 h). This Research using design is
Completely Randomized Design (CRD) with duplo. Data was analysed statistically with ANOVA and if significantly
different were continued with Duncan’s New Multiple Range Test (DMRT) at 5% significance level. As a result of this
experiment, it was found that, the times of ripening are significantly affect to fat, carbohydrate and fat of chips cassava
after fried. Based of this research the best time of ripening is 18h.
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I. INTRODUCTION

Chips of cassava which is commonly called “opak”
craker is one of favourite snack especially because its
crispy texture. This food is made from mashed cassava
which is added with some additional ingredients such as
garlic or other seasoning for flavouring agent. After mixing,
the dough is steamed and then formed. After that, dried the
formed dough and fried.

Cassava (Manihot uttilisima) is a plant that has
carbohydrate as major component which is 34 g. Other
component are water (62.50 g), protein (1.20 g), fat (0.30
g), phosphor (40 mg), calcium (33 mg), vitamin C (30 mg),
iron (0.70 mg), vitamin B1 (0,06 mg), and the calories (146
kcal) [1]. [2] reported that raw cassava consist of water
content (60%), starch (35%), fiber (2.5%), protein (1%), fat
(0.5 %), and ash content (1%).

According to interview report with chips of cassava
manufacture at Lareh Sago Halaban, Lima Puluh Kota,
West Sumatera-Indonesia, they are usually ripent (ferment)
the cassa¥a grater before formed it. It is caused, this
process more efficient, beside that they are assumed that
the dough is bigger which caused amount of chips cassava
is higher. It might be because of microbe activities during
fermentation. Cassava grater obtains flavour after
fermentation. Microorganism that give biggest influence

during ferementation on cassava grater is amylolytic
microorganism which needs high carbohydrate content for
growing up. This microbe will obtain amylase enzyme that
can hidrolyze starch to be simple component.

Microbe that obtains amylase enzyme commonly
grouped as mold which it can hydrolyze starch to be its
monomer. One of amylase enzyme that able to hydrolyze
starch to glucose is glucoamylase. Other amylase such as
alfa amylase or beta amylase that can obtain maltose and
maltoriosa [3]. According to that information, this research
is aimed to determine length of ripening (fermentation) that
is affected to the physical and chemical chips of cassava
characteristic.

II. MATERIAL AND METHODE
A. Material

Samples were obtainable from chips of cassava
manufacture where is located at Kecamatan Lareh Sago
Halaban Kabupaten Lima Puluh Kota, West Sumatera-
Indonesia. Samples were fresh cassava grater which were

taken using sterilized spoon.

B. Fermentation Process




Fermentation process has been done in facultative
anaerobic circumtances. Length of fermentation has been
determined according to research treatment. To obtain an
appropriate length of fermentation, fermentation process
has been started from the longest time.

C. Analysis

Moisture Content (Gravimetry)

Approximately 2 gram of samples on the porcelain cups
were dried in oven with the temperature of 100-105°C until
a constant weight reached. Subsequently it were stabilized

in desiccator. Water content was calculated on wet basis [4].

Ash Content

Porcelain cups were dried on the furnace which
temperature degree was 110°C for 1 hour. Then, the cups
were be chilled on desiccator. 2 gram of samples on
porcelain cups were charred on the hot plate until no more
smoke released. After that, samples were charred using
furnace which temperature around 500°C-600°C for 2
hours [5].

Protein Content
Analysis of protein content by kjedal methode [4].

Fat Content (Soxhlet)
Analysis of fat content by soxhlet methode. [5]

Crude Fiber

Crude fiber content analysis was conducted by heat
treatment of acids and bases method. The principle of this
analysis is washing the sample with acids, bases, boiled
water and 95% alcohol to obtain a crude fiber residue [6].

Carbohydrate Content

Carbohydrate contentwas obtained using by different
method.
Oil Absorbtion of Cassava Craker

Qil absorption was measured by counting differences of
oil content after used and before used [5].
Yield

Yield of cassava grater was measured by dividing
weigh of cassava grater before ripening and the weigh after
ripening, then multiplied 100 %.

Degree of Cassava Cracker Development

Samples were measured using a micrometer (vernier
caliper 0-150 mm x 0.05, Shanghai-China) at five different
places. An average value was calculated in mm. [7]

Total Plate Count

Total plate count was determine using agar method.
Dilution has been prepared until 107, After that, cultivation
has been done using casting method. Incubation has been
done for 24 hours. Afier that, colony counted used SPC
method [8].

D. Experimental design

This research design used Complete Random Design
(CRD) with 3 replications which used SPSS 16.0 software
for windows. The Treatments were A= 0 H (control), B= 6
H, C=12 H, D= 18 H, E= 24 H and F= 30 H. Datas were
analysed using ANOVA and continued using Duncan’s
New Multiple Range Test (DNMRT) at 5% significant
level, if the result showed significantly difference

III. RESULT AND DISCUSSION

A. Chemical Properties

Fermentation is a process to decompose an organic
substances using microorganism activity (system biology)
and enzymes activity that can generate energy. [9] reported,
during fermentation process, the microorganisms use
organic matter as a substrate to generate energy, to build
cell components, and to produce metabolites products.
Furthermore, due to microorganisms activities, fermented
material will encounter some biochemical changes. During
fermentation process of  grated cassava, starch is
overhauled into simpler components (glucose), alcohols,
organic acids, carbondioxide and water. [10], during
fermentation process of cassava starch, the starch will be
split into alcohols, acids and water.

Fermentation process of grated cassava occurs
spontaneously ~which microorganism is obtained from
grated cassava. Starch is decomposed by microorganisms
in appropriate environement. [11], microorganisms needs
nutrients for growing up, then the microorganisms has a
wide variety of enzymes to decompose components of food
into simpler compounds. Those microorganisms grouped as
amylase enzyme producer is called amylolytic
microorganisms. It’s suitable with the main components of
cassava that is carbohydrate.

Microorganism that grows on the materials containing
carbohydrates is faster to grow compared to
microorganism that grows on the material containing more
protein or fat. [9], [11] and [12] reported, at the beginning
microorganisms will decompose  carbohydrate, then
followed protein decomposition and fat decomposition at
the last. There is also some steps to decompose
carbohydrate by microorganism, first, carbohydrate will be
decomposed becoming sugar, then alcohol, and after that
becoming acid. So according to statistic result, lenght of
fermentation process significantly affected to the
carbohydrate content. Carbohydrate content was increasing
while longer fermentation process, this process caused by
microorganism activities. Graphic of carbohydrate content
is showed on figure 1.
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Figure 1. Grafic of Carbohydrate Content




Along with that, longer fermentation process was
affected to protein and fat content decreased due to
decomposition of protein and fat hydrolysis which were
caused by microorganism activities. [13] reported, some
food processing (in this case fermenting, steaming and
drying) cause decomposition of fat content. Fat content on
fermented grated cassava and placebo had siginificant
differences indicated fat hydrolysis has been occurred
during fermentation process. [11] reported, protein
decomposition by microorganisms through an enzyme,
protein is decomposed into simpler compounds.
Furthermore, the fat will be hydrolyzed into fatty acids and
glycerol. Grafic of fat content is showed on figure 2.

EFFECT OF TIME RIPENING
TOWARD FAT (%)

enzyme, that microorganism is called cellulolytic
microorganisms.

Water content in cassava flour was decreasing while
longer fermentation process (up to 18 hours of fermentation
process). However, statistically, length of fermentation
process was not significantly affected to water content on
cassava cracker. Basically, the length of fermentation
process will increase the moisture content in the material
(before drying) because increasing of starch decomposed
which further decomposition process to be alcohols, acids
and water. [10] reported, longer the fermentation process
will increase water content on cassava which starch will be
more decomposed which is also affected to alcohol, acid,
and water decomposition.

However, during steaming and drying were occured
expenditure or partial removal of water from crackers.
Evaporated water was free water contained in the material.

1 Meanwhile decomposition process was undertaken by
1 B microorganisms. Those process cause the cell which was
Z opened and the water was leaked out. So that more
o 1 & decomposition occurred on material during fermentation
o <= . . - :* . will affet to evaporation process during steaming and

Figure 2. Grafic of Fat Content

Crude fiber content also tend to increase due to
fermentation process, eventough, statistically length of
fermentation was not significantly affected to the crude
fiber content. According to [14] crude fiber content on
fermented cassava flour (Mocaf) is higher compared with
original cassava flour. Crude fiber is the residue of
foodstuffs composed which consist of cellulose and lignin
after acid and alkali treated [6]. Furthermore [15] declare,
cellulose is bound by lignin which has higher molecular
weight, so it only can be decomposed by certain
microorganism which also capable to produce only certain

drying. [16] increasing of decomposition materil will
increase amount of evaporated water during heating. [9]
said, the drying process is a process of evaporation which
mostly to water content on the materials through heat
energy.

Length of fermentation was not significantly affected to
ash content on cassava chips produced, although the
tendency decreasing of ash content was occurred while
longer fermentation process. Ash contained on crackers
indicates mineral content (calcium, phosphorus and iron) in
cassava. According [17], cassava contains 73.7 mg / 100
minerals g. Chemical properties of cassava chips after
ripening show on table 1.

TABLE I
CHEMICAL PROPERTIES OF CHIPS CASSAVA
Treatment Carbohydrate (%) | Soluble crude (%) Protein (%) Fat (%) Moisture content (%) Ask content
(%)

0H 69,958 a+5,37 2,717 + 0,09 4,646 + 0,14 1,874 a+ 0,02 4,819 + 0,009 0,251 £ 6,15

6 H 71,789 ab + 3,61 2,895 + 0,004 4,044+ 0,07 1,536 b+ 0,002 4484+ 032 0,247 + 1,04
12H 73,199 abc + 3,05 2,955 + 0,007 4,059+£0,11 1,552b+0,01 4240 + 045 0244 + 038
18H 75,078 be + 0,15 2,979 + 0,002 3,715 + 0,0001 1,438 b+ 0,004 3,725+ 0,25 0,241 + 0,11
24H 72,140 abc + 0,39 3,075+ 0,04 4,129+ 0,28 1,311 b+ 0,01 5,096 + 0,12 0,322 +0,14
30H 75,828 ¢+ 0,19 3,021 + 0,029 4,072 + 0,003 1,290 b + 0,008 4,265+ 0,01 0,243 £ 0,27

B. Physical Properties

The yields were ranged between 47, 274% s / d 54, 634,
longer fermenrtation process was tend to affect toward
increasing of yields, but statiscally, it was not significantly
affected to the yields. That was occurred because of
microorganism activities, starch was more decamped which
was affected to gelatinization process during This is
because mikroorganism activity during the curing process,
the more starch overhauled, gelatinization process that
occurs during the kneading and steaming. That process was
suitable according to [18] statement, during fermentation
process of cassava flour, microorganisms will perforate the
starch granules which make starch granule more cohesive.
So that process was affected to the chips of cassava texture.

Degree of cassava cracker development was also
affected caused by microorganisms. [19] state that, it is
affected by gelatinization process. Longer fermentation
process increased dgree of cassava cracker development,
but statistically the result was not significalty affected.
During gelatinization process, the starch granules will be
perforated which was affected to greater degree of chips
cassava development compared with the undecomposed
starch. Degree of development was inversely proportional
to the fat content. Higher fat content will affect to lower
degree of cassava cracker development. The presence of fat
in the dough crackers can disrupt the process of
gelatinization because layer of fat on the surface of
granules which causes water penetration disrupted.
Physical properties of cassava cracker are showed on table




TABLE III
PHYSICAL PROPERTIES

Treatment Yield (%) Degree of Chips Cassava
Development (%)
0H 47,274 + 1,38 34,095 + 0,45
6H 50,789 + 3,05 41,158 +2,18
12H 52,445 + 1,48 42,058 + 0,10
18H 54,634 + 0,62 49,169 + 1,67
24H 53,023 + 1,77 47,626 + 10,33
30H 51,792 + 0,24 44,707 + 0,09

Fat content on fried crackers tends to decrease when the
longer fermentation process. Increasing of fat cotent on
fried crackers caused by oil absorption during frying
process. Oil absortion is differences content of fat before
and after frying which also affected by gelatinization.
Gelatinization process will affect the volume [20]. Similar
with fat content on chips of cassava before frying, length of
fermentation was also significantly affected to fat content
on fried. Oil absorption of cassava crackers are showed on
table 3 and the graphic is showed on figure 3.

TABLE III
FAT AND O1L ABSORPTION OF CASSAVA CHIPS AFTER FRIED
Treatment Fat of Chips Oil Absorption After
Cassava(%) Fried (%)
OH 26,806 +a 0,75 24,932 + 1,07
6 H 23,993 +a0,36 22,457 + 041
12H 23,666 + ab 2,54 22,114 +293
18 H 23,044 +ab 3,13 21,605 + 2,90
24 H 20,260 =+ ab 2,85 18,949 + 3,26
30H 20,044 +b 7,51 18,754 + 7,01

EFFECT OF TIME RIPENING
TOWARD FAT AFTER

a RYING(%)
| é ab ab
30 i ab b
20
10
0

Figure 3. Grafic of Fat Chips of Cassava After Frying

C. Microorganism Analysis

Table 4. shows total plate count on cassava cracker.
Data of total plate count on unfermented grated cassava
was intial number of microorganisms that was existed in
the grated cassava. The initial microorganism can be
carried from processing or the raw material itself. Total
plate count tends to increase up to 18 hours of
fermentation process, which was indicated fermentation
process affected to development of microorganisms.
Microorganisms that grow are amylolytic group
characterized by a milky white colonies surrounded by
yellow areas (showed on figure 4). However ALT
decreased during fermentation when it had been 24 hours,
indicated the development of microorganisms had already
on the phase statisioner. [20] state that, the growth of
microorganism is consist of four phases , such as ; the lag

phase, log phase, statisioner phase , and decreased phase.
Then total plate count increased at 30 hours fermentation
indicated there was possible growth of contaminants

TABLE IVII
TOTAL PLATE COUNT
Treatment Total Plate Count (cfu/g)
O0H 73 *10°
6 H 1,1 *10*
12H 1,5*10*
18H 1,6 *10*
24 H 14 *10*
30H 23 *10*

Figure 4. Amylolytic Colony on Agar Media

IV.CONCLUSION

Based on research length of fermentation process of
grated cassava significantly affected to the fat content,
carbohydrate content, and fat content after after fying. The
best treatment of fermentation was 18 hours. The
characteristic of cassava cracker was: carbohydrate
75.078%, crude fiber 2,979%, protein 3.715%, fat 1.438%,
moisture content 13.725% and the ask content 6.041%. for
physical properties were the yield of 54.634%, the degree
of cassava cracker development 49.169%, fat content after
frying 23, 044%, and oil absorption 21.605%. For total
plate count was 1.6 x 10* cfu/ g.
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Scientific Comittee

Dr. Paul Kristiansen-University of New England-AUSTRALIA

Prof.Dr. Shu-San Hsiau, National Central University, TAIWAN

Prof. Dr. Jiing-Yih Lai,National Central University, TAIWAN

Prof. Dr. Dung-An Wang, National Chung Hsing University, TAIWAN

Prof. Dr.Daecheol Kim, Chonbuk National University, KOREA

Prof.Dr. Nat Vorayos, Chiangmai University, THAILAND

Prof. Dr. Hiroshi Umakoshi, Osaka University, JAPAN

Prof. Glenn M. Young, University of California, Davis, USA

Assoc.Prof. Cary J. Trexler, University of California, Davis, USA

Assoc.Prof. Minh Nguyen, University of Newcastle, AUSTRALIA

Dr. Daniel Pioch, Physico-chemistry of Processes and Bioenergy Laboratory, Montpellier,
FRANCE

Prof. Dr. ir. Koen Dewettinck, Ghent University, BELGIUM

Ass.Prof. Dr.Charin Techapun, Chiang Mai University, THAILAND

Ass.Prof. Dr. Taewee Tongdaeng Karrilla, Prince of Songkla University, Pattani
Campus, THAILAND

Asst. Prof. Dr. Worasit Tochampa, Naresuan University, THAILAND

Dr. Bui Ngoc Hung, Nong Lam University Ho Chi Minh city, VIETNAM

Assoc. Prof. Dr. Phan Tai Huan, Nong Lam University Ho Chi Minh city, VIETNAM
Assoc.Prof. Dr. Le Quoc Tuan, Nong Lam University Ho Chi Minh city, VIETNAM
Dr. Nguyen Ngoc Thuy, Nong Lam University Ho Chi Minh city, VIETNAM

Dr. Sirichai Kanlayanarat. King Mongkut's University of Technology Thonburi, THAILAND
Prof. T R Preston, PhD, DSc CIPAV, COLOMBIA

Asst. Prof. Dr. Chanin Umpostira, Naresuan University- THAILAND

Prof Steve Déry, Université Laval Québec, Quebec, CANADA

SAFE-Network Secretariat

[1] Ir. Aisman, MS-Andalas University (Coordinator); [2] Rahmat Hidayat, Politechnic
State of Padang- INDONESIA; [3]Tsara Amalia-Andalas University ; [4] Hanifah Addinny-
Andalas University; [5] Reza Kusuma-Andalas University ; [5] Nurselvi-Gajah Mada
University [6] Annisyia Zarina Putri-Gifu University-JAPAN
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Contact Person:

Ms.Pham Thi Nguyet Khanh, SAFE 2015 Secretary

Nong Lam University Ho Chi Minh city, VIETNAM

Linh Trung Ward, Thu Duc Dist., Ho Chi Minh City, Viet Nam
Phone: (+84-8) 38966946

Email: ptnkhanh@hcmuaf.edu.vn

Mr. Nguyen Tran Phuoc, SAFE 2015 Secretary

Nong Lam University Ho Chi Minh city, VIETNAM

Linh Trung Ward, Thu Duc Dist., Ho Chi Minh City, Viet Nam
Phone: (+84-8) 38966946. Email: tranphuoc@hcmuaf.edu.vn

Ms. Nguyen Thi Hoai, SAFE 2015 Secretary

Nong Lam University Ho Chi Minh city, VIETNAM

Linh Trung Ward, Thu Duc Dist., Ho Chi Minh City, Viet Nam
Phone: (+84-8) 38966946. Email: nt.hoai@hcmuaf.edu.vn

Dr. Agr. Wahyudi David, MSc, SAFE-Network Operation and Communication
Food Science and Technology Univ. Bakrie. J.. HR. Rasuna Said Kav C22 Kawasan
Epicentrum. Kuningan Jakarta Selatan 12920

Phone : +62 21 1448 ext 374. Fax : +62 21 526 3191

E-mail: wahyudi.david@bakrie.ac.id
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FT-69

EE=09
The Effect of Times Ripening Grater Cassava (Manihotutilissima) toward
Physical and Chemical Properties of Crackers Produced

Wenny Surya Murtius
Department of Product Agricultural Technology Faculty of Agricultural Technology Andalas
University, Padang, Indonesia. corresponding author : wenny.murtius@gmail.com

Abstract: This research was aimed to know effect of times ripening grated cassava toward physical and
chemical properties of crackers produced. Ripening is done with various times (0, 6,12, 18, 24 and 30 h).
This Research using design is Completely Randomized Design (CRD) with duplo. Data was analysed
statistically with ANOVA and if significantly different were continued with Duncan’s New Multiple Range Test
(DMRT) at 5% significance level. As a result of this experiment, it was found that,the times of ripening are
significantly affect to fat, carbohydrate, yield, degree of crackers development and fat of crackers after fried.

Based of this research the best time of ripening 18h.

Keywords : crackers, cassava, Manihotutilissima, crackers produced

FT-10
Development of Green Banana (Musa paradisiaca) as Potential
Packaging Films

Nur Hanani, Z. A., Abdullah, S.
Department of Food Technology, Faculty of Food Science and Technology, Universiti Putra
Malaysia, 43400 UPM, Serdang, Selangor, Malaysia
corresponding author : Hanani@upm.edu.my

Abstract : The aim of this study was to develop biodegradable packaging films based on unripe green
banana (Musa paradisiaca L.) with different concentration of plasticizers; glycerol, polyethylene glycol (PEG)
and sorbitol. Banana films were produced by using casting method and physical properties of these films
were determined. Banana films with 10% of PEG showed the lowest water solubility followed by films with
glycerol and sorbitol. Banana films with 40% PEG showed the lowest water vapour permeability (WVP)
whereas films with 30% glycerol possessed the higher values of mechanical properties compared to films
with PEG and sorbitol. Types of plasticizers do not influence the thickness of the films. In general, type of
plasticizers used in banana films not influenced the mechanical properties of banana films. However,
increasing the plasticizers concentrations had increased the solubility values.

Keywords : Banana; Biodegradable films; Packaging




