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The Enormous Scale of
Global Food Waste

Total annual household food waste produced
iNn selected countries”™

China & 108,667,369

India & 78,192,338
United States 2= [N 24,716,539
Brazil & 111 20,289,630
Germany @ [ 6,502,860

B Total food waste

= t
United Kingdom == . 5.097,005 per year (tonnes)

Estimated food waste
. per capita (kg)
Russia e ||| 4.829,772
France ¢ ) || 3,942,430
* UNEP estimates with high or medium confidence
Source: UNEP Food Waste Index Report 2024

statista Ea
|

I www.statista.com [Access Date: 22 May 2025
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Chitosan Market
Market Size in USD Billion
CAGR 11.93%¢

usD 4.11 B

Chitosan Market EVvViE

USD 2.34 B Share, by Region, 2023 (%) GRAND VIEW RESEARCH

$13.0B

Global Market Size,

2025 2023

Source : Mordor Intelligence

@ Asia Pacific North America Europe Source:

@ Central & South America @ Middle East & Africa  Www.grandviewresearch.com
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Contribution of Chitosz

Improvement Percentage Due to Chitosan Coating

Strawberry

Edible Coatings in Reducing Post-Harvest Losses

(dold)) douio

mm shelf Life Increase (%)
Weight Loss Reduction (%)
mm Microbial Spoilage Reduction (%)

Cucumber Tomato

Agricultural Products

www.Grandviewresearch.Com [Access Date: 22 May 2025]
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Changes in pH values of Chinese shrimp during
_ orage. Different lowercase letters on the bars within
the same sample denote significant difference (p < .05). Different
uppercase letters on the bars within the same storage time denote
significant difference (p < .05)
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Changes in total viable counts (TVCs) of Chinese
shrimp during refrigerated storage. Different lowercase letters
on the bars within the same sample denote significant difference
(p < .05). Different uppercase letters on the bars within the same
storage time denote significant difference (p < .05)
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Changes in TBA values of Chinese shrimp during
refrigerated storage. Different lowercase letters on the bars within
the same sample denote significant difference (p < .05). Different
uppercase letters on the bars within the same storage time denote
significant difference (p < .05)
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Changes in the TVB-N values of Chinese shrimp
during refrigerated storage. Different lowercase letters on the bars
within the same sample denote significant difference (p < .05).
Different uppercase letters on the bars within the same storage

time denote significant difference (p < .05)
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Changes in sensory scores of Chinese shrimp during
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= -
= - a = (c)
8 0.9
= C
= cd - : cd
» 0.6 ‘ ael cae
g efg fg
o : =l
— : H
0.0 - r . , - : : . 1o
< g & 3 < g & B3 < z & B < =z & %
o oc oc o

Storage condition (AT = ambient temperature, Ref = refrigeration)
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w Vitamin C, titratable acidity, sugar,aSh} af¢

iid piotein content of chitosan-treated and untreated
Gopal vogh mango stored in the open or in zip-bags at ambient temperature or refrigeration temperature.

Treatments Vit-C Content ~ Titratable Acidity =~ Sugar Content Ash Content Protein
FeAten (%) (%) (%) (%) Content (%)
Storage condition (S)
Ambient temp-open (S1) 2.00 £0.24d 0.04 £0.01d 1028 £ 0.53 a 041 +0.04 ¢ 279 £0.16 ¢
Ambient temp-zipbag (52) 223 +0.32c¢ 0.19+0.05¢ 8.28 +0.28b 041 £0.01c 295+ 0.83b
Refrigeration-open (53) 3.13+0.71b 0.33 £ 0.07 a 74+088c¢ 2.79 £ 0.16 b 2.34 £ 0.19d
sl Refrigeration-zipbag (S4) 411+02a 027 £0.06 b 6.54 £ 048d 295+ 0.83 a 354+ 130 a
p-value <0.05* <0.05* <0.05* <0.05% <0.05%
Chitosan treatment (C)
Control (C0) 248 £0.97d 0.16 £0.10¢ 8.85 £ 1.51a 1.39 £ 1.04b 233 +0.17 ¢
750 ppm (C1) 273 £0.81c 018 £0.10¢ 8.11 £ 1.48b 144+ 1.1b 246 £ 0.28 ¢
sl 100 ppm (C2) 333 £095a 022 £0.12b 7.88 +1.56 ¢ 181 +149a 3.07+0.55b
1500 ppm (C3) 295+ 0.89b 027 £0.15a 7.66 +1.41d 192+ 1.62a 376 +1.20 a
p-value <0.05* <0.05* <0.05* <0.05% <0.05%

Parvin et al, Horticulture, 2023 A
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Effect Of Chitosan
Coating Containing
Nepeta

Pogonosperma
Extract On Shelf

Life Of Chicken Fatemeh Afshar
Fillets During . Mehrabi, et al.
Chilled Storage

Food Science
—— & Nutrition

Afshar et al, Food sci nutr, 2021 £y
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Treatment
—
—

Control

Ch

Ch +NPe (0.2%)
Ch +NPe (0.6%)
NPe (0.2%)
NPe (0.6%)

Effect of chitosan (Ch) and Nepeta pogonosperma extract (NPe) coatin

hicken fillets during storage at 4°C
_

Storage time(day)

(6] 3 6 9 12

5.57 + 0.005°" 5.91 + 0.01%* 6.01 + 0.005* 6.11 = 0.005"* 6.17 + 0.005**
5.54 + 0.015°" 5.75 + 0.005°% 5.86 + 0.01°C 5.96 = 0.005°° 6.06 + 0.02*°
5.56 = 0.015°* 5.62 + 0.015°C 5.85 + 0.015C 5.95 + 0.005°° 6.05 + 0.03°°
5.57 = 0.01°* 5.58 + 0.015%° 5.81 + 0.01°° 5.94 + 0.005°°

5.56 = 0.015**
5.57 = 0.005%A

5.77 = 0.019%
5.74 = 0.01%%

5.91 + 0.005%
5.87 + 0.005C

6.08 + 0.005"%
6.06 + 0.01°¢

6.12 + 0.01°°
6.11 = 0.005%¢

Note: Different uppercase letters in the same column and lowercase letters in the same row indicate a significant difference (p < .05).

Effect of chitosan (Ch) and Nepeta pogonosperma extract (NPe) coating on the peroxide value (PV) (meq/kg) of chicken fillets

during storage at 4°C

Treatment
Control

Ch

Ch + NPe (0.2%)
Ch + NPe (0.6%)
NPe (0.2%)

NPe (0.6%)

H

Storage time(day)
(4] 3 6 9 12
2.03 + 0.096*" 3.64 + 0.048" 4.06 + 0.048" 5.44 + 0.048°" 7.11 + 0.048>*

2.00 + 0.083%A
2.03 + 0.048°*A
2.03 + 0.096°**
2.06 + 0.048°"
2.06 + 0.048%"

3.14 + 0.04898
2.92 = 0.083%°
2.78 + 0.127%
3.14 + 0.048%
3.04 + 0.041%¢

3.86 = 0.048°F
3.72 + 0.048C
3.56 = 0.048°°
3.89 + 0.048"
3.81 + 0.048°C

5.08 + 0.083"F
4.50 + 0.083"
4.11 + 0.096°°
5.19 + 0.048"°
4.58 + 0.083"C

6.19 + 0.096"%
556 + 0.048°C

4.47 + 0.096F

6.17 + 0.083°F
5.22 + 0.048°°

Note: Different uppercase letters in the same column and lowercase letters in the same row indicate a significant difference (p < .05).

Afshar et al, Food sci nutr, 2021
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—#— NPe (0.2%) —&@— NPe (0.69)

TBARS (mg MDA/ke)

0.00 T T T )
O 3 6 9 12

Storage time (day)

Effect of chitosan (Ch) and Nepeta pogonosperma
extract (NPe) coating on the thiobarbituric acid reactive substances
(TBARS) (img MDA/kg) of chicken fillets during storage at 4°C
Afshar ef al, Food sci nutr, 2021
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=T & T - = T - -

Weight loss (%)

o M e OV 0

(a) (b) :
Storage time (days) Storage time (days)

- 4= -Control-5°C —4&— Control-25°C
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