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Application of Spectrophotometer and Photocolorimetric Method from Mobile Phone

for Soybean Meal Rawness Measurement
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Abstract

This study aimed to create a detection method for measuring rawness of soybean meals using a
spectrophotometer and photocolorimetric method. A relationship between the percentage of the rawness of
soybeans was studied by the detection of urease content using phenol red as an indicator. Absorbance values
from the spectrophotometer, and color values generated by the Adobe Photoshop software from the picture
of 10S and Android mobile phones were then measured. The results showed that the percentage of the rawness
of soybeans was positively correlated with absorbance values from the spectrophotometer (r = 0.942;P < 0.01),
(y = 33.738x - 13.236;R2 = 0.886). In addition, the percentage of the rawness of soybeans was negatively
correlated with the yellow (b*) values from 10S (r = -0.955;P < 0.01), (y = -0.3001x + 12.645;R2 = 0.912).
Furthermore, the percentage of the rawness of soybeans was negatively correlated with the green (G) values
from Android (r = -0.964;P < 0.01), (y = -0.1119x + 18.395;R2 = 0.929). Moreover, the percentage of the rawness
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of soybeans was negatively correlated with the green (G) values from Mobile (r = -0.941;P < 0.01), (y = -0.1093x
+ 17.727;R2 = 0.886). The rawness of soybeans by spectrophotometer and photocolorimetric methods were then
compared. This experimental design was a completely randomized design (CRD) consisting of 4 treatments
(spectrophotometer analysis and photocolorimetric method from 10S Android, and mobile phones), (10
replications per treatment). The results showed a statistically significant difference between a method for
determining rawness in soybean meal based on spectrophotometer analysis and a photocolorimetric method
(P < 0.01). The results from the spectrophotometer analysis method for measuring the rawness of soybean meal
produced were close to the actual rawness value and can be used to inspect the quality of soybean meal.

Keywords: Digital Image-Based Analysis, Soybean meal, Rawness, Urease activity

AN

nauamesdnilutiagtuiedlignsomnsiddninnuasdavdeaduiiugiu (com-soy diet) Fanndundos
(soybean meal) war dawmdadluusia (full fat soy bean) Taduingivormsdniunadlusiunasidadiudsyunu
30 Wefldudvesingivomsdad Insuszmalneinsiidduvdesnndsssmagaia 99 Wedldudvesiundes
Aldrann wardnduussmadidiselvgdududv 6 vedan Felul 2562 Snsihdndundesysvana 4.89 drusu
Anduyaruszana 50,493 dMuum (Tanong et al,, 2021) ﬁgqﬁﬂﬁswﬂiﬂamu”lé’maaﬁ"amﬁaﬁuqmmmiﬁmiﬁmm
nndunAAIRUTesE e nanie ludumdssAusinnuanssudimsldusslenilduedaruy (antinutritional
factor) 13w trypsin inhibitors, urease, lectins, goitrogens wag phytates WWufu (Rocha et al,, 2014) lnevisuudustmes
(trypsin Inhibitor) fie ansdudsnsldusslenildvadnvusndniivndsnisomsdnifondszegran e
N3UTuUB U Tmesazdaraenisiuveseulminivdulunszuiunisgeslusiu Inenissamdanuniudlulauain
wugeulineuluiioumnelslawanndl@dnllamnsadeunivdluauludunsuduld dwaliuszansamnnsly
Ustlewdanemsuaznisiasgiivlnvesdnianas uenaniidedsariliiusounanuasvaseuledunniy oswn
ioulesiinanoeninazgnivlaeviuiuduafiwesuazgnivesnuensiniednd Juilvismedainnnsnoriluandy
(cysteine) Faduasrusznoundnvesoulaivnivdusazlulasviudu dwalisenmednigesdinmauasuanlsleduly
Juawmduhdnisvauaauunlsletiu (Caprita et al, 2010) midlednitinsdeslduasmsldvsslonilgvednvugly
fuvdesanawzignisgydelasunndorislusureadeiidmatoninfiuaniizrodauanden (Ayilara et al, 2020)
agndlsiifounzthmdnns neunthdmsuiinisanUiinassududusinesesnieuasfuiifionesrann Ao nsld
Arwdouanmsdunieliuadndundos nadndngauuuiu wasnadiudadivdesiomadndnsanuuuia Wudy
ogulshfidermunnunnassunindundesansasensuld Inglidaumvdesiiuiuaiuiudustvesuiinm 0.5-1.0
wWosidud %ﬂ"l,njaiawaETU5&msm§zg@uim9iaé’m’3uazLﬁa‘ﬂmﬁuiﬂﬁﬁmﬂﬁmm%auqqLﬁulﬂiuﬂixmumswamé"amﬁm
uiinnstudlusfuinisideanin (protein denature) kaw A1 protein stability anasdsnalinuAvedlnvuzidely
Tnglamznsiuselevilaves lysine uay arginine anas (Thaenthanee et al., 2006)

0% 1%

Figure 1 Soybean rawness percentage.
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Table 1 Correlation analysis between soybean rawness with absorbance value from spectrophotometer and

color value from photocolorimetric method.

Dependent Independent Correlation
Assessment method P-value
Variable (y) Variable (x) Coefficient (r)
Spectrophotometer Absorbance 0.9430 <0.001
Lightness -0.9181 <0.001
Redness 0.9391 <0.001
Photocolorimetric method Yellowness -0.9473 <0.001
by I0S mobile phone Red 0.7425 <0.001
Green -0.9368 <0.001
Blue -0.2232 <0.001
Lightness -0.9379 <0.001
Redness 0.9463 <0.001
Soybean
Photocolorimetric method Yellowness -0.9479 <0.001
rawness (%)
by Android mobile phone Red 0.4955 <0.001
Green -0.9519 <0.001
Blue -0.7588 <0.001
Lightness -0.9131 <0.001
Redness 0.9382 <0.001
Photocolorimetric method Yellowness -0.9307 <0.001
by mobile phone Red 0.5621 <0.001
Green -0.9410 <0.001

Blue -0.5453 <0.001
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FitPlotfory
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Observations 1086
Parameters 2
Error DF 1084
MSE 29754
R-Square  0.8775
AdjR-Square 0.8774

04 06 o8
x

Fit O 95% Confidence Limits ------ 95% Prediction Limits

y=33.406x-12.975 (R? = 0.8775; P<0.0001)

y= Soybean rawness and x = Absorbance value from

spectrophotometer
Figure 2 Correlation and regression analysis
between soybean rawness and absorbance value

from spectrophotometer.

Fit Plot for y

Observations 1036
Parameters 2
Error DF 1034
MSE 23271
R-Square  0.9063
Adj R-Square 0.9062

T T T
50 100 150
X

Fit O 95% Confidence Limits ------ 95% Prediction Limits

y=-0.1091x-18.009 (R? = 0.9063; P<0.0001)

y= Soybean rawness and x = G value from generated

by the Adobe Photoshop software

Figure 4 Correlation and regression analysis
between soybean rawness and G value from
photocolorimetric method by Android mobile

phone.

Fit Plot fory
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x

Fit O 95% Confidence Limits - - - --- 95% Prediction Limits.

y =-0.2954x + 12.549 (R? = 0.8974; P<0.0001)
y = Soybean rawness and x = b* value from generated

by the Adobe Photoshop software
Figure 3 Correlation and regression analysis between
value  from

soybean  rawness and G

photocolorimetric method by I0S mobile phone.

Fit Plot fory

Observations 2072
Parameters 2
Error DF 2070
MSE 28404
R-Square 0.8854
Adj R-Square 0.8854

T T T T
50 100 150 200
X

Fit O 95% Confidence Limits ------ 95% Prediction Limits

y =-0.1093x + 17.727 (R = 0.8855; P<0.0001)
y = Soybean rawness and x = G value from generated

by the Adobe Photoshop software
Figure 5 Correlation and regression analysis between
value  from

soybean rawness and G

photocolorimetric method by mobile phone.
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Table 2 Effect of assessment method on rawness percentage.

Soybean meal rawness measurement

Rawness
Photocolorimetric method cv P-value
soybean
Spectrophotometer Mobile
meal (%) I0S Andriod
phone
2.4 2.426° 3.105" 25128 2.518° 9.158 0.0005
4.6 4.7418 5.812" 5.294" 5.299" 8.361 0.0019
8.3 8.738° 9.868" 9.892" 9.822" 4.556 <0.0001
9.4 9.5938 10.979" 1.959" 10.728" 6.599 0.0002
12.7 12.808 12.432 12.442 12.380 4.876 0.3865

CV=coefficient of variation.
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Table 3 Effect of assessment method on relative accuracy percentage.

Rawness Soybean meal rawness measurement
soybean Photocolorimetric method cv P-value
Spectrophotometer

meal (%) I0S Andriod Mobile phone
24 101.095° 129.412" 104.643° 104.925° 9.459 <0.001
4.6 103.066" 126.352" 115.086" 115.203" 8.361 0.0019
8.3 105.279° 118.899" 119.191% 118.346" 4.818 <0.0001
9.4 102.058° 116.799" 116.586" 114.128" 6.599 0.0002
12.7 100.852 97.894 97.967 97.483 4.876 0.3865

CV=coefficient of variation.

Table 4 Effect of assessment method on relative error percentage.

Rawness Soybean meal rawness measurement
soybean Photocolorimetric method cv P-value
Spectrophotometer

meal (%) I0S Andriod Mobile phone
24 -0.026" -0.705° 0.111" -0.118" -121.360 0.0005
4.6 -0.141% -1.212° -0.694° -0.699° -81.156 0.0019
8.3 -0.438" -1.568° -1.592° -1.522° -36.432 <0.0001
9.4 -0.193" -1.579° -1.559° -1.328° -59.850 0.0002
12.7 -0.108 0.267 0.258 0.319 291.228 0.3865

CV=coefficient of variation.
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