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Gabriel Data Analysis (GDA): from data analysis to food analysis

Gilles OLIVE
Ernio Imductriollo ot { nmmosvrinio Ao Ia Villo Ao Namur Ruos Dinin 7R SO Namur Roloium
ZCOE NGRS €0 LOMMErTitne GC 8 Viul GC iNGIMUT, "\NUE 1 ePIN, 45, JUUV ivainul, SCiginii,
azasesle aillac AVisa A o3 nvsza Lo
crriatt 5LLLCQ-ULLVE\“—UCLLV L.ueE

GDA is a software belonging to the Gabriel package and is devoted to data analysis. Year after year some new
features have been introduced and the latest introductions are more dedicated to food. GDA is built around modules
and we describe here the most widely used in food chemistry.

Input Module
This is the first one and the most important module of GDA with which the user could either enter the data, load
data direcily from apparaius ﬁie in particular the TVT files from Lauda TVT 1 Tensiometer or the DVW files from

One Variable Statistic Module

Here, GDA computes the sums of data, several averages, the dispersion of the data and a Student Fisher analysis
with the possibility of testing a Null hypothesis. This module is widely used for example when a new method is
developed. Recently, it was used for the study of the influence of the initial water content in the synthesis of
fructose (derived from chicory) laurate catalyzed by lipase B of Candida antarctica.
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find the best correlations of data. In that respect, this module uses two windows: the graphical windows and the
equation panel windows needed because of the important number of equations (more than 20). In the same study as
above (influence of the initial water content), this module was used to find the correlation between the conversion
rate of the lauric acid and the initial water content: the direct esterification follows a three-parameter power law
while the transesterification follows an exponential law.
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rheologlcal models (Newton, Bingham, Ostwald e Waele, Herschel-Bulkley and Casson) have been implemented
and from the panel the best model can be found easily and the food behavior can be predicted. GDA was used for
modeling the consistency of yogurt in the mouth.

Surface tension Module

Surfactants are frequently used in food or cosmetic industry. In food chemistry, those compounds have very good
emulsifying, stabilizing or conditioning effects. On this subject, the case of mayonnaise is the best known example.
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surface tension at infinity and was used to determine which part in the egg yolk is responsible of the surfactant
properties. The determination of the surface tension of the fru tose laurate was also performed with this module

Other moduies are aireadv imniemented like nH analvgic 1T anemuir balance analysis. Arrhenius/Evring energy
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determination as can be see in the image above. GDA can be obtained free of charge upon request.
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Gabriel Data Analysis (GDA) is a software devoted to data analysis. GDA s built around modules, some of which are more dedicated to food chemsitry and programmed in this way. We present
here some results in food chemistry obtained with afew modules only. Other modules are already implemented as can be seen in the Image below.

GDA can be obtained free of charge upon request.

Input Module: here the user could either enter the data, or load data directly from apparatus file in

# % Gabriel One variable statistic - ¥ 1.05 © 2006-2010 Gilles OLIYE =101 x|
CHEVERAIR B (m2s = | particular TVT files from Lauda TVT 1 Tensiometer, LFW files from Lauda FW 2 Langmuir-Balance or
MNumher of data (Nombre de donnees): 6 1 043 b b . .
Sumofthe dafa (Somme des domées) 262 teas > 043 the DV files from Bohlin CV0120. The authors are attentive to the user’s wishes and are ready to
Sum of lnganthmics walues of data (Somme des waleurs 1o arithrmiques des données): -4,9724 3 0.43 . .
sum of sqiare of the logarithroics values of data (Somme %ES carr%es des waleurs logartthroigques des données): 4,1225 g 0 44 lﬂtTOJuCe n€WﬁléSfOdet tO ﬁEZp users.
sl Eﬁ:ﬂ“‘%ﬁ;gg’;&g&%gﬁﬁigg%ﬂ““‘m““‘ﬂ 04367 g g'jj 4 Gabriel Data &nalysis ¥ 1.16 © 2008-2011 Gilles OLIVE i [ 5
Harmonic mean {Moyenne harmomcgue): i],ﬂ:EﬁS - | File Edition Module 7
Quadratic mean (Moyente quadratique); 04367
Logarithmic mean (Moyenne loganthmique): -0,8287 Gabriel Input Module ¥ 1.53 © 2006-2011 Gilles OLI¥E = |0} =4
Median (Médiane): 0435
Standard deviation of the population o (Ecart type sur une population de données) /m: 0,0075 Ref **#* TLlESI:lElj.F, I'-.-'IEL}.F 1|:|, 2011 144235 __"‘_} = iShEﬂf rate [1/3] I
Variance of the population (Vartance de la population de données) /n: 0.5556E-4 :j Yo
Ecart type sur une population log. de données /n: 0,017 iShear stress [Pa) I
e % 7 z 2] 2 [t vecony Pa X 7 7 ~
e L] 243920400 2.0585¢400  84392e-0117) pip oy !
Varance of & sample (Variance de Hichanilon de domnces) 1 0.666TEd 5| 9.2397e+00]  3.3019s+00]  3.57365-01| | Fil got2011.0510.04 duiy 2
Ecart type sur un échantillon log. de données fn-1: 0,0186 3 1 6554e+01 3 5794400 2 1a22e-01 3
weraoge ghsolute dewiation (Ecart moven) fm-1; 0,
éﬂefﬂgient de R:Eﬂatinnnfn-_ll::El_,EaéEB i G | 4 D AD5e401 4 0521e+00 15721e-01 TI"E’LI"ISfDI"m y
Standard dewiation of the distribution of the sample means or standard error of mean (erreur type) fn-1: 0.3333E-2 = 2 19996-+01 4 35116400 1 29066-01 e e s
E;I;i[ri?;lc;:ﬁ?:if?;g? gfiﬁnft (Coefficient t de Stmdent-Fisher pour P=85%): 2571 Hypothesis HO: [0.445 Test hypothesis | Rejected ( 2.5000) 6 29797401 4 7157e+00 11270e-01 o % ~ ~z E
3 LTS el IgPlat) 7| 4676401 5.0070e+00  1.0707e-01 = . 7
~ Chioose calculation
Confidence interval (Intervalles de confiance): _ o 5.4074e+01 5.2 2e+00 9 7592e-02 T, 8
-For one value (Pour une valeur) m: 0,0078 (0 4288-04445) (1 datafs) are outside: 5) =
-For one value (Four une valeus) fo-1:0,0094 (1,4273.0,4461) (1 datafs) are outside: ) 9 6. 179 1e+01 5567 e+010) 4.0104e-02 i 3
Forthe mean (Pt moyerne) | 0363952 (05280405 (¢ dai e oweide 1235 e St Mok 10| 6.8622e+01  5.7936e+00  8.4428e-02 [T 10
0.437 + 0.008 Esit Madule il 76 59e+01 6.0218e+00 7.8737e-02 Load data '5"?'2'1
12| 24584401 6.2085e+00 74464202 i e G s
: -y 13| 91188401 65964e+00  7.2338e-02 ol e
. ; - : pad a ile
One Variable Statistic Module: GDA computes the sums of data, several N o e o ey
averages, the dispersion of the data and a Student Fisher analysis with the 15| 10639402  6.9634e+00  6.5452¢-02 £
.6 .[ . [[ﬁ ﬁ . 16 1. 1484 e+072 7 1586e+00 6. 22E3e-02 e I 1 16
possibilty of testing a Null hypothesis. 17| 120526402  7.3797e+00  6.12326-02 iy 17
1.2003e+02 7.5213e+00 5. 784 5e-02 ™ Explv] 18
Here you can find the analysis of the determination of water (when 150 ul are 13643e402 770320400 5.6464¢-02 ¢ gV 19
. . . e . . . 1.4457e+02 7 a0 5e+00 5.4057e-02 200
107y
added) in the study of the influence of initial water content during the synthesis e e -
. . : s 7 dy'/d= and fyid=
of fructose (derived from chicory) laurate catalyzed by lipase B from Candida 15758102 8.1081e+00  5.14550-02 o 22
) 1 6676e+H02 8.4849e+00 5.0881e-02 o
antarctica. 24| N7542e402  B.4442:400  4.8138:-02|4 24 ¢
|| Clear | EDD;':I:'H:‘K 104 Calz again About Input Module Gt [nput Module
\nput Diata Calz. on Calz. on =Y PR o0 Rezolution pH &nalyze? LFw Analyze® VT Affalyzet A bt 339
[F1) Calc. oni" | Cale. g’y Esp. Design | Resolution #* | |Arhenius - [Evring] | <-Goto modyle ke | TYT Jorvverter Options Exit GDA,
:féﬁahriel Two variables statistic {on X and Y) - ¥ 1.31 © 2006-2011 Gilles DLIYE x| .} Gabriel Two variables statistic ¥ 1.31 - Equation Panel @ x|
Influence de l'eau zur la reaction avec e fructose, PsO 7 :: nepetesnponts T e g = Uth°l_2 3 : - -
> ‘Gabriel TYT Analyze Module ¥ 1.05 © 2009 Gilles OLI¥E x|
v Gabriel Data Analysiz % 1.16 a b ' - < : )
Two variables statistic Madule W 1.1 [ Linear [c least squares) ¥ =a+bX 187718 19.2751 08317 [10010409. TVT-Pit019csc 0.8% SM dil 1.26-Maguy- 25 -DYN- 25 - 1.055 - 998 - 2 - 8 -Reduction ON- 07 - 8
#=karl Fizher 0 [%] r
220 5 arnma [rf /i) [Zarmma [ )
o Cormersion I Linear [Thei) YoashX 151522 15,1573 (0.3167) S G ! .
202 malaire 48 (%] I~ Linear [TheilSiegel) ~ Y-a+bX 139057 13.23% (0.2410) /
™ Linear [Cat % enmor] ¥ = a+ b 12,7855 A0.2127 [-0.2867] B7.90 ,f;
4 : 86,80 4 f
| ™ Logarithric Yea+blid  1.3280 5.9903 -0.9365 B5.70 4 J,-’lf
e | F Pawer Yoax'h 26874 08628 09884 i | f
File: Inflence sau I Expanential Y=ab™ 206604 01417 09261 £3.50 4 . f
s reaction 2.GAS Voe(ahd) 30282 19537 0.9261 ekl /
' ¥=se"hd 206604 -1.9537 -0.9251 .’
I Reciprocal Y =silari) 00296 0.2301 09433 £1.30 - )
130 - 60.20 7
I~ Linear palynomial 2 T o=a+bed 14,3284 -16.0897 07231 v | f""
12 | I Polynomial 2 23152743976 + 53,3432 222218 " - . . { . . . . . . —
[~ Palynomial 3 41 5035 - 181,279 = + 295,117934"2 - 159,6961 "3 0.9511 238 3_/LH M2 463 BZE  BE3  E4AD 0 OEs: 000 05 020 025 030 035 049 0495 2050
4 I Polynomial 4 B0A4153 - 404,649 + 1142,7858 2 - 140B.5338X"3 + 1;222
| B23.7773 5" ) ) [ Withthe last 2 cpcles = 42745 mi/m 1= 10000 Copy to clipboard Save Image
e f Fobnoms S0 22 B Ts e T [ Wihithe lest 3ycles ¢ = 4328BmN/m (= 09675
Copy o clpboard I Febrem® e S Ljiineiaes iR Sy T i bas | Rane pata
- [T Miththe last Boycles ¢ = 4853 mN/m r=1.9334
—— I Hyperboiic (24,1181 - 40,5658 %)/(1 - 16,1959 %) ; § = 03044 Wit thelast B oucles vy = 45:206 mal/m 1= [.9962 A stor o 1001 0408 T
4.0 : : : : : : . : : . >< - esaienbeneEn |D1— ™ IDS— 4“[&6: ! ; Wlth TE fas..t ? C}IClES ! f e e — Chooge the matker————— — Choose color ;
010 018 0.26 0.34 0.42 0.50 0.58 0,66 0.74 0.82 0.90 Exit Module b 61 | SR afith the last Bopoles: y = S - I - ‘ Abhaut TYT Analyze Madule
. . e . . . . . . (" Circle f+ Filled Cicle . £ Eiee fidd a plot to B Datal Exit Module
Two Variables Statistic Module: this module use two windows: the graphical windows as well as the equation panel
windows are needed because of the important number of equations (more than 20) Surface tension Module: Surfactants are frequently used in food chemistry. One
, | . , L , properties that characterizes the surfactant is the surface tension. The module
In the same study presented in the One Variable Statistic Module (influence of the initial water content during the . s . ey
, , , , , , can search directly the equilibrium surface tension at infinity.
synthesis of fructose laurate catalyzed by lipase B from Candida antarctica) this module was used to find the
correlation between the conversion rate of the lauric acid and the initial water content: the direct esterification The determination of the surface tension of the fructose dilaurate was performed
follows a three-parameter power law (in our case Conversion(%) = 3,68625 + 0,80315. InitialWaterContent 61746 ; r = with this module as can be seen above.
-0,9992) while the transesterification follows an exponential law (data not shown)
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