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CONTEXT

* PH = “POTENTIAL OF HYDROGEN"
 ACIDITY/BASICITY OF SUBSTANCE
« PH=—1r0G([H"]), ([H*] IS THE HYDROGEN ION CONCENTRATION)
 PH > 4.6 IN SEALED CONTAINER = HOME FOR CLOSTRIDIUM BOTULINUM
« CLOSTRIDIUM BOTULINUM CREATE TOXIN THAT CAUSES BOTULISM
e BOTULISM = FATAL DISEASE
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* WE DON'T KNOW [H™]
« BUT WE KNOW HOW TO FIND IT



HOW TO FIND [H*]

CoilHY] | Kw s .
Kbi+[H+]+ T |[H™| + AdjC

0= Z CaiKai _Z

Kai+[HY]

. Ca/b: VECTOR OF THE MOLAR CONCENTRATIONS OF ACIDS AND BASES

* Kg/p: VECTOR OF CORRESPONDING EQUILIBRIUM CONSTANTS OF ACIDS AND BASES
e K, =1x10"1*: AUTOIONIZATION CONSTANT OF WATER
e AdjC:|ON CONTRIBUTION DUE TO SALT IN ACID AND BASES

e BETTER IDEA! MACHINE LEARNING
e NEWTON MINIMIZATION



VISUAL COMPARISON

Accept parameters (.csv file)
Accept titration data from Hanna Instruments automated titrator (.RPT files)

BufferSDWebApp BufferCapacity3

Input Parameters File: Acid n on Suffer-Capaciy-Curve er ® Ingredient name Titration data
Use Dev Defined Defaults:J Data Folder
Download Defaults

Ingredient:

Concentration in titration
Acid Concentration (N):
Base Concentration (N):
Volume titrated (L):

NaCl (%):

Open Acid Titration File:| Choose File ‘ EXAMPLE_ACID.RPT
Open Base Titration File:| Choose File ‘ EXAMPLE_BASE RPT

08 1

Generate BC Curve 5 e e, o o .o I Volume added (ml)

pH Electrode 10.5' 0 ———
Trim Beginning: 0 02 0 06 0 0 4 18 | Trim Begining |

Trim End: = ‘ Trim En |

Comsc ]

Use AdjC

Model SSE: ) | Clear all |
Estimated pH:

AdjC Value (M): alue (M)

tBeta {Beta

Download Results




VISUAL COMPARISON

A(acid or base)
ApH
BufferSDWebApp BufferCapacity3

Generate buffer capacity curve via g =

Input Parameters File: Arcid-Fitratio meHirato C er Ingredient name BC Curve
Use Dev Defined Defaults{"] Data Folder
Download Defaults

Ingredient: o >oncentration in titratio

. . Acid Concentrat
Concentration in titration

Acid Concentration (N):
Base Concentration (N):
Volume titrated (L):
NaCl (%

Open Acid Titration Filez| Choose File ‘EXAMF’LE,AC\D.RPT
Open Base Titration Filef Choose File ‘EXAMPLEiBASE.RPT

Generate BC Curve

pH Electrode =0. 0
" inni 2 8 0 14 | Trim Begining |
Trim Beginning 6 8 0

Trim End: pH | Trim End |
Corse T —

el BC Cun

Use AdjC S
Model SSE: T | Clear all |
Estimated pH: Estimated pH E—

[V]use Ac

Download Results



VISUAL COMPARISON

n

: 2
min » (Y(pH;) — F(pH;; x))
i=1
Y(y) = observed buffer capacity at pH y

L [
F(y;x) = By + EAiSin(fy) + 2 Bicos(Ey) ,(4;, Bjex)

Kw
[H]

n CiKi[HT]
L (Ki+[H*])

+ [H*] predicted buffer capacity at [H*] given x

B(H];x) =23, i

BufferfSDWebApp BufferCapacity3

Input Parameters File: Hreid-Firate eeFirato e Curve r Buffer App Ingredient name Buffer Capacity Model
Use Dev Defined Defaul % Data Folder
Download Defaults

Ingredient: Con tion in titration

. . ncentration
Concentration in titration ('
Acid Concentration (N): ncentration

Base Concentration (N): Volume titrated (L)
Volume titrated (L):

Nacl (

Open Acid Titration Fi ‘ Choose File |EXAMPLE,AC\D.RPT
Open Base Titration File] Choose File |EXAMPLE,BASE.RPT

Generate BC Curve

pH Electrode +0. ’

tBeta: 7.251
ca tBeta

Download Results




DETAIL COMPARISON

BufferCapacity3

MATLAB

Desktop Application (>1GB)
fmincon

fminsearch

MATLAB App Designer

BufferSDWebApp
Python, HTML, CSS, JavaScript
Web Application (long load fime)

scipy.optimize.minimize
method = “frust-constr”

scipy.optimize.minimize
method = “Nelder-Mead”

Flask




DATA COMPARISONS

Ingredient Anchovy Anchovy Avocado Avocado Buttermilk Buttermilk
(Program) MS1 MS1 MS4 MS$4 MS15 MS15
(BC3) (BSD) (BC3) (BSD) (BC3) (BSD)

6.96E-05 9.48E-06 3.72E-05

SSE 2.18E-04 2.17E-04 6.96E-05

Estimated pH 5.848 5.843 5.335 5.350 6.676 6.676

AdjC -0.053 -0.053 -0.022 -0.022 -0.021 -0.022

tBeta 11.398 11.370 4.199 4.199 5.333 6.027

3
1T |BC3; — BSD;| [ SSE Estimated pH AdjC tBeta

MRD = —
3¢ BC3; 0.0012 0.0159

1=1




CLIENT-SIDE ONLY

e COMPANIES DON'T WANT TO SHARE
THEIR RECIPES

e COMPANIES DON'T WANT TO SEND
THEIR RECIPES TO OTHER SERVERS

e SOLUTION: DON'T MAKE THEM SEND
ITTO A SERVER

PYSCRIPT: INTERNAL
ANACONDA PROJECT

e ALLOWS PYTHON TO RUN
CLIENT-SIDE

INGREDIENTS: ENRICHED FLOUR (WHEAT FLOUR, NIACIN, REDUCED
IRON, THIAMIN MONONITRATE [VITAMIN B1], RIBOFLAVIN [VITAMIN B2),
FOLIC ACID), CORN SYRUP, SUGAR, SOYBEAN AND PALM OIL (WITH T
FOR FRESHNESS), CORN SYRUP SOLIDS, DEXTROSE, HIGH FRUCTOSE
CORN SYRUP, FRUCTOSE, GLYCERIN, CONTAINS 2% OR LESS OF COCOA
(PROCESSED WITH ALKAL)), POLYDEXTROSE, MODIFIED CORN STARCH, SALT,
DRIED CREAM, CALCIUM CARBONATE, CORNSTARCH, LEAVENING (BAXING
SODA, SODIUM ACID PYROPHOSPHATE, MONOCALCIUM PHOSPHATE,
CALCIUM SULFATE), DISTILLED MONOGLYCERIDES, HYDROGENATED PALM
KERNEL OIL, SODIUM STEAROYL LACTYLATE, GELATIN, COLOR ADDED, SOY
LECITHIN, DATEM, NATURAL AND ARTIFICIAL FLAVOR, VANILLA EXTRACT,
CARNAURA WAX, XANTHAN GUM, VITAMIN A PALMITATE, YELLOW #5 LAKE,
RED #40 LAKE, CARAMEL COLOR, NIACINAMIDE, BLUE #2 LAKE, REDUCED
IRON, YELLOW #6 LAKE, PYRIDOXINE HYDROCHLORIDE (VITAMAN Bg), RIB0-
FLAVIN (VITAMIN Bz), THIAMIN HYDROCHLORIDE {VITAMIN B1), CITRIC ACID,
FOLIC ACID, RED #40, YELLOW #5, YELLOW #6, BLUE #2, BLUE #1.




Without Pyscripf

Python functions’ inputs

Client Side Server Side
Interpreter for Python functions’ outputs Interpreter
Javascript and for Python,
WebAssembly Java, R, etc.

Machine Code:;
00000100 A10D01

Assembly: 00000103 03060F01

Python: MOV AX, [A] ; Move A to Register Ax POOCRROLRIES
C = (A+B)A2 ADD AX. [B] : Add B to A 00000109 A31101
IMUL AX ; Square(A+B) 8888818; gioo
MOV [C], AX ; Mov (A+B)"*2 to C
0000010F 0400

00000111 0000
Thank you StackOverflow!



Without Pyscripf

Python functions’ inputs

Client Side —>l Server Side

In’rerprejrer for Python functions’ outputs Interpreter
Javascript and for Python,
WebAssembly Java, R, efc.

With Pyscript

Python functions and modules

Client Side ———————"*l Server Side

Python functions as bytecode Pyodide

(for WebAssembly) franslates
functions to

bytecode



SECURITY
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e USE IT TO PRODUCE PH ESTIMATIONS FOR MULTIPLE INGREDIENTS
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