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Accept parameters (.csv file)
Accept titration data from Hanna Instruments automated titrator (.RPT files)
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Generate buffer capacity curve via 𝛽𝛽 = Δ(acid or base)
Δ𝑝𝑝𝑝𝑝

BufferSDWebApp BufferCapacity3



min
𝒙𝒙
�
𝑖𝑖=1

𝑛𝑛

𝑌𝑌 𝑝𝑝𝑝𝑝𝑖𝑖 − 𝐹𝐹 𝑝𝑝𝑝𝑝𝑖𝑖;𝒙𝒙
2

𝑌𝑌 𝑦𝑦 = observed buffer capacity at pH  𝑦𝑦

𝛽𝛽 [𝑝𝑝+];𝒙𝒙 = 2.3∑𝑖𝑖𝑛𝑛
𝐶𝐶𝑖𝑖𝐾𝐾𝑖𝑖[𝑝𝑝+]

(𝐾𝐾𝑖𝑖+ 𝑝𝑝+ )2
+ 𝐾𝐾𝑤𝑤

[𝑝𝑝+]
+ [𝑝𝑝+] predicted buffer capacity at [𝑝𝑝+] given 𝒙𝒙

BufferSDWebApp BufferCapacity3

𝐹𝐹 𝑦𝑦;𝒙𝒙 =  𝐵𝐵0 +  �𝐴𝐴𝑖𝑖sin(
𝑖𝑖
2
𝑦𝑦) + �𝐵𝐵𝑖𝑖cos(

𝑖𝑖
2
𝑦𝑦) , (𝐴𝐴𝑖𝑖 ,𝐵𝐵𝑖𝑖𝜖𝜖𝒙𝒙)



BufferCapacity3 BufferSDWebApp
MATLAB Python, HTML, CSS, JavaScript
Desktop Application (>1GB) Web Application (long load time)
fmincon scipy.optimize.minimize

method = “trust-constr”
fminsearch scipy.optimize.minimize

method = “Nelder-Mead”
MATLAB App Designer Flask



Ingredient 
(Program)

Anchovy 
MS1
(BC3)

Anchovy 
MS1
(BSD)

Avocado 
MS4
(BC3)

Avocado 
MS4
(BSD)

Buttermilk 
MS15
(BC3)

Buttermilk 
MS15
(BSD)

SSE 2.18E-04 2.17E-04 6.96E-05 6.96E-05 9.48E-06 3.72E-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

𝑀𝑀𝑀𝑀𝑀𝑀 =
1
3�
𝑖𝑖=1

3
𝐵𝐵𝐵𝐵𝐵𝑖𝑖 − 𝐵𝐵𝐵𝐵𝑀𝑀𝑖𝑖

𝐵𝐵𝐵𝐵𝐵𝑖𝑖
SSE Estimated pH AdjC tBeta
0.9762 0.0012 0.0159 0.0442
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Client Side Server Side

Without Pyscript
Python functions’ inputs

Python functions’ outputs Interpreter 
for Python, 
Java, R, etc.

Interpreter for 
Javascript and 
WebAssembly

Python:
C = (A+B)^2

Assembly:
MOV AX, [A] ; Move A to Register Ax 
ADD AX, [B] ; Add B to A 
IMUL AX ; Square(A+B) 
MOV [C], AX ; Mov (A+B)^2 to C 

Machine Code:
00000100 A10D01 
00000103 03060F01 
00000107 F7E8
00000109 A31101 
0000010C C3 
0000010D 0300
0000010F 0400
00000111 0000 

Thank you StackOverflow!



Client Side Server Side

Without Pyscript
Python functions’ inputs

Python functions’ outputs Interpreter 
for Python, 
Java, R, etc.

Interpreter for 
Javascript and 
WebAssembly

Client Side Server Side

With Pyscript
Python functions and modules

Python functions as bytecode
(for WebAssembly)

Pyodide 
translates 
functions to 
bytecode



•
•

•

•



•

•


	Web App Port of Buffer Capacity MATLAB Application 
	context
	How to combat botulism?
	How to find [ 𝐻 + ]
	Visual comparison
	Visual comparison
	Visual comparison
	detail Comparison
	Data comparisons
	Client-Side Only
	Slide Number 11
	Slide Number 12
	Security
	What comes next?

