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ABSTRACT

This study aimed at finding the best treatment combination of sorghum flakes using
Randomized Block Design (RBD) 2 factors with 3 repeated measures. Factor .. types
@flour (T): Ty: red sorghum flour (Sorghum bicolor) and T>: white sorghum flour (KD
Factor 1I: Concentration (K): Ki: 25%; Ka: 50%; Ks: 75% and K4: 100%. Observations:
organoleptic test on parameters of taste, color, flavour and crispness, moisture content
and starch. Data analysis used organoleptic test with Friedman test, while the water
content and starch used analysis of variance test (ANOVA) at the 5% level followed by
Duncan’Test. The results: 1) Flake sorghum was one of the alternative forms of
diversification products based on sorghum flour, 2) a combination of the best treatment
for sorghum flakes T K, (treatment type sorghum flour (T): T, = Red Flour/Sorghum
bicolor (T1) and the concentration (K) : K2 = 50%), the results of Organoleptic
parameters were: taste of 4,68 (really like) , color of 4,62 (really like), flavor of 4,58
(really like), crispness 4,68 (really like), water content 2,19% and starch 20,8% and 3)
a combination of the best treatments for sorghum flakes second: T2K> (types
ofsorghum flour treatment (T): white flour / KD4 (T2) and concentration (C): Ko =
50%), the results of organoleptic parameter were taste of 4,62 (really like), color of
4,65 (really like), flavor of 4,52 (really like), crispness of 4,62 (really like), water
content of 2,17% and starch of 34,42%.

Keywords: sorghum flour, flakes, organoleptic testing, moisture content and starch

I. INTRODUCTION

Sorghum (Sorghum bicolor) as the world's food source is the fifth rank after
wheat, rice, corn and barley. Sorghum has the potential of relatively higher yield than
rice, wheat and maize. Sorghum yields can exceed 6-7 tonnes/ha. Sorghum development
in Indonesia is now considered indispensable either as a material for industrial or
alternative food materials, its production is used as food, beverages, animal feed and other

industrial interests. The pictures of sorghum gardens are presented in Figure 1.
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Figure 1. Sorghum gardens in Keyongan Village - Babat Subdistrict Lamongan District
One of sorghum results is sorghum flour. A product that can be made
from

sorghum flour is sorghum flakes. Flake is one of food products that uses cereal foods
such as rice, wheat or corn and tubers for examples potatoes, cassava, sweet potatoes.
Flake is classified into the types of ready made which is processed and modified
depending on the types and forms. To understand the existence of the development of
sorghum plant towards the environment (implications of its existence), if it is
developed maximally will be creating a chain of the development of national sorghum
cluster which support the economy of Indonesia, and open up the opportunities of
sorghum plant development, which is directed in line with the effort to increase the
empty land productivity (marginal land, idle land, and other non-productive land). That
effort is a step to safe the environment. The objective of the research at: introducing
the alternative food sources, namely sorghum flour; increasing the potential of sorghum
into flake product with added value; and obtaining the best treatment for the
combination of sorghum flakes.

II. MATERIALS AND METHODS
The materials used in this research were in the form of red sorghum flour

(Sorgum bicolor), white sorghum flour (KD 4), wheat flour, sugar, margarine, and egg

yolk. Tools used in this research were knife, basin, cutting board. oven, grinding,

mixer, flour grinding machine, and flakes mold.

This research used Randomized Block Design (RBD) of 2 factors with 3 repeated
measures. Factor I: types of sorghum flour (T): Ti: red sorghum flour (Sorghum
bicolgr) and T»: white sorghum flour (KD 4). Factor 1I: Concentration of sorghum fluor
(K): Ki: 25%; Ka: 50%; K3: 75% and K4: 100%. Flow diagram of sorghum flakes

process can be seen in Figure 2. Analysis Method: Chemical Analysis conducting on
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sorghum flakes products was water content and starch Analysis, and organoleptic test
was conducted by using scoring method. In this method, panelists were asked to rate the
level of their favorite tastes, colours, flavours, and crisps of sorghum flakes products by
providing value or score as below: 5 = really like, 4 = like, 3 = neutral, 2 = somewhat
like, and 1 = dislike. Panelists on this research were around 30 persons, which were

selected by random, so they were expected to represent overall consumers.

Sorghum Flour + Wheat
Flour (depending on

treatment)@
Egg York —
+ Butter + |:> Mﬂng
Sugar J L

Molding
Packaging

Il

Sorgum Flakes

Figure 2. Flow Diagram of Sorghum Flakes Process

Data processing for water and carbohydrate contents of sorghum flakes were
conducted by using variant analysis, if there were differences then Duncan Test
wasconducted at the 5% confidence level, whereas for the organoleptic test with
Friedman test. Alternative selection aimed at finding of the best alternative process. It
was based on the concept of the acquisition of the expected value. The decision concept
of expected value is to select a decision which has the maximum payoff (profit or
usefulness). According to Siagian (1987), mathematical equation for payoff of the

expected value is as below:
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n

Epj=Z_1P (xi) . f(xi, dj)

Note: Ey; = Expected value of payoft
P(x;) =The probability of each x; ground state
Xi = Different ground state
d; = Decisions which are taken into account

f(xi , dj) = Acquisition of the ground state and d; decision

HI. RESULTS AND DISCUSSION
Observation results of organoleptic test for sorghum flakes with taste, color,

flavor, and crispness parameters are presented in Figure 3, 4, 5, and 6, while results

of Friedman test for sorghum flakes is presented on Table 1.

Taste Parameter

Figure 3. Calculation of results from organoleptic test percentage of taste parameter

Table 1. The result of the Friedman Test for sorghum flakes products

Parameter Taste Color Flavour  Crispness
N 60 60 60 60

Chifguare 12476 19,893 7470 3,403
df 7 7 7 7

Asymp. Sig. 0,086 0,006 0,382 0.845
a. Friedman Test
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Color Parameter
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Figure 4. Calculation of results from organoleptic test percentage of color parameter

Based on the result of organoleptic test for sorghum flakes were: taste, color,

55 633 | 55 533 60 66.6 | 584 |

2K 4
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flavor, and crispness parameters, showed that the highest score for taste parameter wasin

the treatment of TIK2 (T1= Tl= red flour / Sorghum bicolor (T1) and sorghum flour

concentration K2= 50%), with percentage of 68.3% score 5 (really like), the second was

in treatment of T2K2 (T1= white flour / KD4 (T2) and sorghum flour concentration K2=

50%), with percentage of 63.3.% score 5 (really like) and thetreatment T1K3 (T1= red

flour / Sorghum bicolor (T1) and sorghum flour concentratioK3= 75%);
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Figure 5. Calculation of results from organoleptic test percentage of flavour parameter
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Crispness Parameter

Figure 6. Calculation of results from organoleptic test percentage of crispness parameter
The highest score for color parameter was in the treatment of T2K2 (T 1= white
fluor / KD4 (T2) and sorghum flour concentration K2= 50%), with percentage of
66.6.% score 5 (really like), the second was in the treatment of TIK (T1=T1=red flour
/ Sorghum bicolor (T1) and sorghum flour concentration K2= 50%), with percentage of
63.3.% score 5 (really like); the highest score for flavour parameter was in the treatment
of TIK2 (T1=T1=red fluor / Sorghum bicolor (T1) and sorghum flour concentration K2=
50%), with percentage of 63.3.% score 5 (very favorable), the second was in the treatment
of TIKI1 and TIK3 (Tl= Tl= red flour / Sorghum bicolor (T1) and sorghum flour
concentration K 1=25% and K3= 75%), with with percentage of 60.0% score 5 (really like);
the highest score for crispness parameter was in the treatment of TIK2 (T1=TI1=red flour
! Sorghum bicolor (T1) and sorghum fluor concentration K2= 50%), with percentage of
68.3% score 5 (really like), the second was in the treatment of T2K 1 (T 1= white flour /
KD4 (T2) and sorghum flour concentration K2= 50% and K3= 75%), both of them have
percentage of 65% score 5 (really like).

On Table 1, it can be seen the result of Friedman Test for sorghum flakes,showed that color
parameter was significantly different (Sig 0,006 < 0,05), while taste parameter (Sig 0,086 > 0,05),
flavor (Sig 0,382 > 0,05) and crispness (Sig 0,845 > 0,05) were not significantly different. This
means that for color parameter of sorghum flakes was influenced by both factors, the type and
sorghum flour concentration. Color of sorghum flakes was very influenced by color of sorghum fluor
and the more flour was used, then the color was getting darker. The result of water content test was

presented in Figure 7, showed that water content of sorghum flakes was around 2.17-2.22%.
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The result of variant analysis showed that water content of soghum flakes was
around Sig 0,144 > 0,05, meant thatwater content of sorghum flakes was not significantly
different. This was in accordance with the result of organoleptic test for crispness, average

percentage of more than 63% score 5 (really like).

Water Content

2,2%

2,19% 2,19%
2,18% 2,18%

2,17%

M

TZE4

TZK3

TIE4 TZE1 TZK2

TIK3

TIE2Z

Treatment Combinations

Figure 7. Calculation of results from water content of sorghum flakes

The result of starch test was presented in Figure 8, showed that starch of sorghum

flakes was around 18.13-35.08. The result of variant analysis showed that starch of

sorghum flakes was around Sig 0,00 < 0,05, this meant that starch of sorghum flakes was
significantly different and there was an interaction Sig 0,00 < 0,05. Data analysis for
starch of sorghum flakes was continued by Duncan Test at the confidence level of 5%
such as presented on Table 2, showed that there was difference between starch of the both

sorghum fluor, in which red sorghum fluor highest starch lowest than white fluor and the

more fluor was used.

34,51%  35.08%

14,46%  14,9%

TIK3

TZK4

TIK1 TIK2 TIK3 TIK1 T2K2

Treatmen Combinations

Figure 8. Calculation of results from starch

89




THE 2N° INTERNATIONAL CONFERENCE ON FOOD AGRICULTURE AND NATURAL RESOURCES 2016
UNIVERSITAS BRAWIAYA, MALANG - EASTJAVA, INDONESIA 2-4 AGUSTUS 2016

Table 2. Calculation of results from an interaction of treatment combinations for starch

Starch (%)
Interaction | N Subset
Type and I 2 3 4 5 6 7 8
Concentrati
on Flour
Duncan®? | Interaction | 3 | 18.1300a
Tl and K1
Interaction | 3 20.8700 b
Tl and K2
Interaction | 3 24.4600 ¢
Tl and K3
Interaction | 3 24.8967 d
Tl and K4
Interaction | 3 ILBI00e
T2 and K1
Interaction | 3 344167 1]
T2 and K2
Interaction | 3 34.5067 g|
T2 and K3
Interaction | 3 354100 hj
o
T2 and K4
Sig. 1.000 1.000 1.000 1.000 1.000 1.000) 1.000) 1.000]
Means for groups in homogeneous subsets are displayed.
Based on observed means.
The error term is Mean Square(Error) =,002.
a. Uses Harmonic Mean Sample Size = 3,000.
b. Alpha =,05.
¢. Mean in colums with noted by different alphabets show a significant level (Duncan Test at 5%)

And then starch of sorghum flakes was increasing Calculation of results for probability
of sorghum flakes was presented in Figure 9. Probability or opportunity was confidence
level of a person against anuncertain event. Probability analysis was conducted to
determine the probability of each ground state. Ground state of quality includes taste,
color, flavour, crispness, water content, and starch. Probability value showed the interest

rate of a ground state, the greater the probability value of a ground state, then

the most important that ground state. In the interest of sorghum flakes, taste parameter
(24.5%) was considered as the most important parameter when compared to the other
parameter, i.e.color (20.25%), crispness (19%), water content (15.25%), starch

(12.75%), and flavor (8.25%) respectively.

90




THE 2N° INTERNATIONAL CONFERENCE ON FOOD AGRICULTURE AND NATURAL RESOURCES 2016
UNIVERSITAS BRAWIAYA, MALANG - EASTJAVA, INDONESIA 2-4 AGUSTUS 2016

" Probability

20,25%

19%

15,25%

&

8,25%

%
ae:

7
258
2
5

%

RIS
2
SO

TeteeatTe!

PATNN

3%
B

b BeaFth FlaOHls

Figure 9. Calculation of results for probability of sorghum flakes based on the highest
order.

The existing alternative process was compared to determine the optimal process.
This alternative selection was conducted by calculating the expected value which was
obtained from each alternative process. Calculation of results for the expected value of

each alternative process was presented in Figure 10.

The Expected Value

72

243

T1K1 TIE2 TI1E? TI1E4 T2E1 T2KE T2E3 T2E4

Treatment Combinations

Figure 10. Calculation of results for the expected value of sorghum flakes.

Based on calculation of results for the expected value, then the
alternativetreatment selected was the treatment of T1K2 (T1=red flour / Sorghum bicolor
(T1) and sorghum flour concentration K2= 50%), with calculation of results for the

expected value was about 7.73, the second was the treatment of T2K1 (T2= white flour /
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KD4 (T2) and sorghum flour concentration K2= 50%), with calculation of results for the
expected value was about 7.2. This means that treatment was based on the best quality if
compared to the other treatment. Picture of materials and products of sorghum flakes was

presented in Figure 11.

Figure 11. Materials and Products of Sorghum Flakes
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The Best Treatment Combinations of Sorghum Flakes

Taste
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Figure 12. The best treatment combinations of sorghum flakes treatment of sorghum flour

type (T): T1= red flour / Sorghum bicolor (T1) Sorghum bicolor (T1) and
white flour / KD4 (T2); treatment of sorghum flour concentration (K): K2=

50%.

IV. CONCLUSIONS

Based on research findings, it can be concluded that: Sorghum flakes is an alternative

product diversification based on soghum fluor. The best treatment combinations for

sorghum flakes is the treatment of T K (treatment of sorghum flour type (T): T1= red

flour / Sorghum bicolor (T1) andtreatment of sorghum flour concentration (K): K2=

509%), and the treatment of T2K2 (treatment of sorghum flour type (T): white flour / KD4

(T2) and treatment ofsorghum flour concentration (K): K2=50%).

REF

1
2.
3.
4

ERENCES

[B3:-pkes. 1996. List of Food Composition. Publisher Bhratara. Jakarta

Kentz, N.L. 1970. Technology of Cereal. Pergamon Press. Sydney.

Metz, S.A. 1970. Cereal Technology. The AVI Publishing Company. USA.

National Sorghum Producers. 2007. Grain Sorghum Production Handbook. University of
Arkansan Division of Agriculture. North Inerstate 27 lubbock. Texas

B3 ww.sorghumgrowers.com)

National Sorghum Producers. 2007, Sorghum Grower. University of Arkansan Division of
Agriculture. North Inerstate 27 lubbock. Texas (www.sorghumgrowers.com)

Noerhartati, E. 2009. Modulof  Industrial Materials Second Edition. Study Program: TIP,
Faculty of Engineering, UWKS, January 2009

93




THE 2N° INTERNATIONAL CONFERENCE ON FOOD AGRICULTURE AND NATURAL RESOURCES 2016
UNIVERSITAS BRAWIAYA, MALANG - EASTJAVA, INDONESIA 2-4 AGUSTUS 2016

, 2010. Various Industrial Products Made from Raw Corn and Sorghum.
Business Mcctmg Papers And Retrieval Technology ". Department of Agriculture
Government of EastJava province July 27 to 28, 2010 - Batu Malang

, 2010. Assorted Cookies Made BakuTepung Sorghum (Sorghum bicolor). The
papm "The Unyll Coverage TV TRANS 7". Conpemtmn of Study Program of Agro Industrial
Technology, Faculty of Engineering-University of Wijaya Kusuma Surabaya Si Unyil TV
Coverage TRANS 7 (2 September 2010)

, 2012. Post Harvest Technology and Processing of Commodity Wheat and
solghum Altcmntlvc Food Development Coordination Meeting "Agriculture Department
Government of East Java. Surabaya. (11 April 2012)

, 2012. Various Food Products Processing Technulogy of Wheat and Sorghum.
Increased At.tl\’ll')" Commodity Production and Productivity in East Java Other Cereal Year
2012 Department of Agriculture Government of East Java. Malang. (June 19, 2012)

, 2014. Alternative Food Ingredients Sorghum (Sorghum sp): Seeds, Flour,
Assorted Cookles and liquid sugar sorghum stems. Media Sciences. Sidoarjo

, 2014, Business Plan Agroindustri Sorghum. Adoption Facilitation Partnership
activities dl‘ld Alternatives Food Technology. Agriculture Office East Java Provincial
Government. Surabaya

, 2014, Business Incubator Pastry Sorghum. Sorghum Development Facilitation
activities. Agllulltmc Office East Java Provincial Government. Lamongan.

. Hlaningtyas, F., Sri I, Sri P, [IM A, and Fajarwati. 2013. Effects of Supplementation of Sorghum

Protein Isolates Against Biological and Chemical Properties Appearance Confectionery Sorghum.
Bloceedings of the National Seminar. PATPI 2013. Jember. 1t 51-66

. Sirappa, M.P.2003. Sorghum Development Prospects As Alternative Commodities Food, Fed@and

Industrial. Journal of Agricultural Research, 22 (4) Stonestreet, N. J. M. S Alawi and SR. Bean.
2010. Sorghum Proteins: The Concentration, Isolation, modification and food applications of
infidels. J. Food Science Vol. 75 (5): R90-104

. Revitriani, M, Endang RW, and Diana P. 2013 Flour Purse Concentration Study On Making Wet

Fhodle. . REKA Agro Industry. 1(1) 2013: 28-36

. Taylor. J.R. Schober T.J and Bean, S.R. 2006. Novel Food and Non-Food Uses for Sorghum and

Millets. J. Cereal Scieifg. 44(3): 252-271

. Yousif,A., D.Nhepera and S.Johson. 2012. Influence of Sorghum Floor Addition on Flat Bread In

Vitro Starch Digestibility, Antioxidant, Capacity and Consumer Acceptability Food. Ford. Chem.
134 (2012): 880-887




Sorghum Flakes: Studies of the Type and Concentration of
Sorghum Flour

ORIGINALITY REPORT

11. 7. 8 5y,

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Syam, Netty, Tatik Wardiyati, Muhammad
Dawam Maghfoer, Eko Handayanto, Bahtiar
Ibrahim, and Aminah Muchdar. "Effect of
Accumulator Plants on Growth and Nickel
Accumulation of Soybean on Metal-
contaminated Soil", Agriculture and
Agricultural Science Procedia, 2016.

Publication

3%

=)

jurnal.unej.ac.id

Internet Source

2%

e

Submitted to University of Sunderland
Student Paper

(K

-~

acikbilim.yok.gov.tr

Internet Source

(K

c

Submitted to Curtin University of Technology

Student Paper

(K

Submitted to Higher Education Commission

Pakistan
Student Paper

(K




journal.uwks.ac.id

%nternetSource <1 %

n Submitted to Asian Institute of Technology <1
Student Paper 0%
digitalcommons.uri.edu

n IntegrnetSource <1 %
Submitted to Hopkinton High School

Student Paper p g <1 %

ustaka.setjen.pertanian.qgo.id
IEternet Source J p g <1 %

Exclude quotes Off Exclude matches Off
Exclude bibliography Off



