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WHAT IS A HYDROCOLLOID

» Long chains of polysaccharides

« Backbone
« Side Chains/substitutions

« Gelatin
 Triple helix protein structure

 Functional Fibers

IMR International, nzalesny@hydrocolloid.com



HYDROCOLLOI

D ORIGIN

Biogums Cellulosics
Xanthan gum CMC
Gellan gum MCC
Curdlan MC/HPMC

IMR International, nzalesny@hydrocolloid.com

Exudates
Gum acacia
Karaya

Tragacanth

Plant/Seed

Cassia fora

Guar gum
Locust/Carob bean

Tara gum

Konjac gum

Pectin
Starch

Tamarind seed gum

Seaweed
Agar
Alginates
Carrageenan

Furcelleran

Animal

Gelatin




Overhead costs
» Transportation costs
« Energy costs
 Labor costs

Raw material shortages

Purchasing agents have no leverage
Annual contracts no longer exist
Force majeure common

Manufacturers adding fransportation
surcharge

dndd

IMR International, nzalesny@hydrocolloid.com
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CURRENT MARKET

1:2021 1:2022

Agar
Alg;nates Salts Locust Bean and Tara Gum Price History
Arabic Source : IMR - Quarterly Review of Food
Carrageenan (RC) Hydrocolloids
Cassia Tora
CMC
Gelatin 5 [
Gellan Gum = |
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Locust Bean Gum 160U #
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Pectin HM 10 0262019 L RN A AN DA
Starches B S

Tara
Xanthan Gum

IMR International, nzalesny@hydrocolloid.com



SUPPLY CHAIN ISSUES BY
CATEGORY

Biogums Cellulosics
« Geographic location of capacity « Raw material shortage
+ Raw material costs » Cellulose ethers
« Geographic location of capacity
Exudates Plant/Seed
« Geopolitical upheaval in acacia « |LBG demand far outpaced supply.
and tragacanth producing . Tara follows LBG
regions

« Competition for starch

« Transportatfion costs . Starches are on allotment

« Energy costs

IMR International, nzalesny@hydrocolloid.com



SUPPLY CHAIN ISSUES BY
CATEGORY

Seaweed Profein
* Labor costs - Reduced herd size
« Competition for divers  Feed costs
» Transportation costs * Import/export due 1o ASF
. Energy costs » Leather/tanning industry reduction
» Harvest limits/quotas * Collagen market boom

« Gummy supplement industry

IMR International, nzalesny@hydrocolloid.com



Agar
Alginates Salts
Arabic
Carrageenan
Cassia Tora
CMC

Gelatin
Gellan Gum
Guar

Locust Bean Gum
MC/HPMC
MCC

Pectin
Starches

Tara

Xanthan Gum

D AVAILABILITY
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STRATEGIES FOR
DEALING WITH SUPPLY
CHAIN CHALLENGES

e Source materials

as you develop

* Pick the right tool
for the job.

IMR International, nzalesny@hydrocolloid.com




HYDROCOLLOID TEXTURE
N =

Alginates Agar?

Carrageenan Alginate
Cellulosics(CMC, MC/HPMC, MCC) Carrageenan

Guar* Gellan gum

Konjac gum Gelatin

Locust bean gum® MC/HPMC

Pectin Pectin

Starches* Starches*

Tara* Tamarind seed gum
Tragacanth Xanthan + LBG or Tara

Xanthan gum Xanthan + Konjac, Konjac, Konjac + carrageenan

IMR International, nzalesny@hydrcolloid.com + Org anic Available




HYDROCOLLOI
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D FUNCTIONALITY
VISCOSIFIERS

Suspension
Carrageenan

Gellan Gum (LA & HA)
Xanthan gum

Agar

Cellulose gel (MCC)

IMR International, nzalesny@hydrocolloid.com

Emulsion Stabilizing Protein Protection Foam Stabilizing

Gum acacid’
Citrus fiber
PGA

Tamarind seed gum

Beet pectin

*Senegal type

Gelatin
MC/HPMC

MCC
Xanthan gum
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STRUCTURE/FUNCTION
VISCOSITY FORMATION
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ANGIOM IR @IS NN
FOOD SYSTEMS

« Newtonian

« A solufion that has the same viscosity at every
shear rate (water)

« Non-Newtonian

» Pseudoplastic
» Viscosity decreases as shear rate increases
« Viscosity recovers as shear rate decreases Shear Rate
* Thixotropic

» A solution that loses viscosity at the constant shear rate
over time.

» A solution that recovers viscosity at a slower rate as
shear rate decreases

[
»

Viscosity mPades

[
»

Viscosity mPaes

»
»

IMR International, nzalesny@hydrocolloid.com Shear Rate



VISCOSITY COMPARISON
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IMR International, nzalesny@hydrocolloid.com



CASE STUDY
HYDROCOLLOID COMPARISON IN NON-FAT, STIRRED YOGURT

Overview of Test Method using Typical Commercial Samples

Viscosity (mPaes)

17.9 RPM

35.7 RPM
0.0 RPM Rest

Measured @ 10°C, Brookfield DVIII Small Sample Adapter, Spindle 34



CASE STUDY
HYDROCOLLOID COMPARISON IN NON-FAT, STIRRED YOGURT

Comparison of Stirred Yogurts Made
with Gelatin, Gellan, Pectin or Pectin/Agar

—Gelatin control — Pectin Gellan Pectin/Agar

4.00E+05 |
3.50E+05 §
3.00E+05 §
2.50E+05

......

2.00E+05 —

......

1.50E+05 | ~——

1.00E+05 §

Viscosity (mPdes)

5.00E+04 l :
0. 00E~+ 00— ———

— M O N~ OO 4 M I N~ 0O S M 1 N~ O d ™
N < © 00 = M IO I~ O N < © 00 O ™M
1T d 4 +d4 4 N N N N 0O M ™M



CASE STUDY
HYDROCOLLOID COMPARISON IN NON-FAT, STIRRED YOGURT

Comparison of Equilibrium Phase of Yogurts with Various
Stabilizing Systems

100000
—— Gelatin

-8— Pectin
Pec/Agar

Viscosity (cP)

Gellan

1 10
Shear Rate (1/s)
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CASE STUDY

COMPARISON OF YOGURT SYNERESIS CONTROL OF
HYDROCOLLOIDS

% Whey-off

8 % Whey-off

Gelatin Gellan Pectin/ Pectin
Control Agar




STRUCTURE/FUNCTION

GEL NETWORK FORMATION
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- e GEL TEXTURES

Low Acyl Gellan
k-Carrageena

\Y/[@
Pectin

k-Carrageenan/LBG

Gelatin
Xanthan/LBG

HPMC

1 Carrageenan
High Acyl Gellan Gum

Solubility: Hot Water Partially Cold Water




Comparison of Dessert Gels Against Gelatin Control

Modulus
1.8

Cohesiveness .

7

Elasticity

IMR International, nzalesny@hydrocolloid.com

_\ Hardness

—* Gelatin

—a- Carrageenan

Gellan Blend

Gellan/Car. Blend

g Brittleness

CASE STUDY
GEL TEXTURE




DROCOLLOID FUNCTIONALITY
GELLING AGENTS

Carrageenan Gelatin
Gellan Gum  Carrageenan

Alginate w/Ca?* MC/HPMC Gelatin

Konjac Carrageenan

Gelatin Xanthan/LBG or Tara HM Pectin

LM Pectin LM Pectin

Agar

IMR International, nzalesny@hydrocolloid.com

* High melt temperature
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STRATEGIES FOR DEALING
WITH SUPPLY CHAIN CHALLENGES

e SOUrce as you go
* Pick the right tool for the job
* Process Correctly

IMR International, nzalesny@hydrocolloid.com



« Agar

« Carrageenan
« Cassia

« Gelatin

« Gellan

« LBG

* Pectin

« Starch

« Tara

IMR International, nzalesny@hydrocolloid.com

DROCOLLOID SOLUBILITY

Cold

« Alginates

« Acacia gum
« CMC

« LA Gellan*®

« Guar gum?*

« MC/HPMC

« Pectin*

« Tara gum*

« Xanthan gum

* Additional requirement/heat helpful



Viscosifiers

PARTICLE CHARGE
Gelling Agents

Anionic Nevtral
Alginates Guar gum

Acacia gum Locust bean gum

Carrageenan Fenugreek

Cellulosics® Konjac gum

Gellan gum Starches

Pecftin® Tara gum

Starches Tamarind seed gum

Xanthan gum

IMR International, nzalesny@hydrocolloid.com

Anionic Nevutral
Agar (Agaropectin)  Agar (Agarose)

Alginates Konjac gum
Carrageenan Starches

Gellan gum Tamarind seed gum

Pectin

Starches

+Block charge formation
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HYDROCOLLOID REQUIREMENTS

lon Requirements pH Sensitive Enough water for hydration

Alginates (H* Co?*) Carrageenan* H*

lons (calcium, potassium etc.)
Carrageenan (K*, Ca?*) Cellulosics H* e Fruit

LA Gellan (H* Ca?*Na*) Gelatin* H* - Water
Sugar (HM pectin)
Proteins (milk, meat, plant-based)

HM Pectin (H*) Guar*, Tara, LBG H*
LM Pectin (H* Ca?) Starches* H*
Xanthan gum (Na*) HA Gellan*/Pectin* (Neutral) « lons can influence structure

* Sensitive in their "*open” configuration.

IMR International, nzalesny@hydrcolloid.com
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PROCESS CORRECTLY

Order of addition
« Add hydrocolloids first

Hydrate completely and optimally

- Use dispersing agents for cold water-
soluble ingredients

« 10:1 dries to hydrocolloid
« 5:1 oil to hydrocolloid
« Use best mixing practices

Add acid as a last step

Deposit/pack at best temperatures
« Deposit below set temp for fluids
« Deposit above set temp for gels

IMR International, nzalesny@hydrocolloid.com


https://www.flickr.com/photos/nestle/5410107101
https://creativecommons.org/licenses/by-nc-nd/3.0/

STRATEGIES FOR DEALING
WITH SUPPLY CHAIN CHALLENGES

e SOUrce as you go
* Pick the right tool for the job

* Process correctly

* Reduce before replacement
* Optimize use level
* Make the most of synergistic interactions




SYNERGISM/ANTAGON

Synergistic Antagonistic
LBG, Tara, Guar + Xanthan gum, agar, carrageenan Gelatin/pectin

Pectin + alginate Gelatin/gum acacia
Xanthan + starch

Konjac gum + xanthan, carrageenan, starch

Tamarind seed gum + LBG, starch,
Citrus fiber + starch
Seaweed Flour + Starch

Carrageenan + Starch
HA Gellan + Starch

IMR International, nzalesny@hydrocolloid.com

SM



Viscosity

SYNERGISTIC HY

Viscosity of Various Ingredients in Xanthan/Guar Blends @ 6 rpm

—e— Control

—8— 0.5% CaClI2
0.2% Calgon
0.5% MSG

—*— 0.1% K-sorbate

0

100/0 90/10 70/30 50/50 30/70 10/90 0/100

Xanthan/Guar Ratio

IMR International, nzalesny@hydrocolloid.com

Viscosity (cP)
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DROCOLLOI

DS
CASE STUDIES

Viscosity of Tamarind Seed Gum Blends

@ 94.62 rpm
94474
Before heat
824.31
m After heat
229.86
95] ]8772 70 81 o 71 o109
J7.71 J7.T0O
. 39.1 423
~
0% 25% 50% 75% 100%

Locust Bean Gum %

Image Courtesy of NuTek Naturals



STRATEGIES FOR DEALING
WITH SUPPLY CHAIN CHALLENGES

» SOurce as you go
 Pick the right tool for the job
* Process correctly

 Reduce before replacement
« Optimize use level
* Make the most of synergistic inferactions

e Alfernatives
e Fibers

IMR International, nzalesny@hydrocolloid.com
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FIBER/FLOUR FUNCTIONALITY
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Citrus fiber Emulsion Image courtesy of Fiberstar 32
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TRADEOFFS

« Rarely a “This or That” or drop-in Solution
 Have to add several hydrocolloids to achieve similar functionality
* Increased inventory costs

« Evaluate long term shelf-life requirements
« Keep an eye on cost in use

IMR International, nzalesny@hydrcolloid.com



THANK YOU!

» Publishers of The Quarterly Review of
Hydrocolloids

« www.hydrocolloid.com

IMR International, nzalesny@hydrcolloid.com
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