6/4/24, 9:49 PM The Effect of Curcumin and Cornstarch Biopolymers on the Shelf Life of Fresh Cheese: Physicomechanical and Antimicrobial Prop...

Advertisel

Biosynthesis

Starch
Biomedical

Research Article

The Effect of Curcumin and Cornstarch Biopolymers on the Shelf Life of Fresh
Cheese: Physicomechanical and Antimicrobial Properties

Yasir Qasim Almajidi & Andrew Ng Kay Lup, Andrés Alexis Ramirez-Coronel, Abbas F. Almulla, Ali Alsudani,
Mustafa Salam Kadhm, Yaser E. Alqurashi, Rasha Fadhel Obaid

First published: 01 November 2023
https://doi.org/10.1002/star.202300141

@ Get access to the full version of this article. View access options below.

Institutional Login

Log in to Wiley Online Library

If you have previously obtained access with your personal account, please log in.

C

One account for all your research.

https://onlinelibrary.wiley.com/doi/epdf/10.1002/star.202300141 1/9


https://www.googleadservices.com/pagead/aclk?sa=L&ai=C716yemFfZqHFD4CMjuwPzYLyiQzW0M6Bd5mGw8ChEujMp_aODhABIKvi3H5g8QKgAZyCkasqyAEBqQLStsvt-4mCPuACAKgDAcgDCqoE9wJP0KDwF8BEBiZdozxpmV8F0ZprW_1wfXj2CtNVFBoedul7nw3-_UZez9doItYeoAxXPgJKwOpeHg7FgG4xgOyFpEjwXGdKX8z3gg3cEKiUqrIbguVoqiSUwJYwZgLBR6ukmwd3th6xdaCVzpKSfzZBPFpOCjndPvEIeOdOssfuMt5AEk8wjthgV2BbL3rC4GM8t8zCcY_hgpOJiTPfIZgAtl90fqBxZw3WdhTIIrY00x1NdOwGpoWKjZT58Ox76F9DoG61IS2sQdX_TcS9FqNuRAoweR5UkBGr0SkLTExstLBxIWoH7t9tPjMj6DYkn7rNTQ_9GodZ3Rq72G-T914LwziF9QMwe-1ArRzDhwXlU1MqSbtsR74JF6jknMW19o_4GMrWRafu9M0S3CqZWdIgoYbYpvhRDPb8q2SoKPuQhnXgCssFvUVcb7jyxvAt3rEQ-Zh1iffzh0l-nvs4vFuFLBTWTWPnK1FvDgISHQuk579V27fy92fABLThlpnfBOAEAYgF3PS770yAB5y64YoFqAfZtrECqAfVyRuoB6a-G6gHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6--sQKoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH4L2xAqgH_56xAqgH35-xAqgHyqmxAqgH66WxAqgH6rGxAqgHmbWxAqgHvrexAqgH-MKxAqgH-8KxAtgHAdIIKAiAIRABGB0yAQo6Dp_QgICAgASAwICAgKAoSL39wTpYqPX0qM7ChgOxCW62j9lR62qagAoDmAsByAsB2gwRCgsQwP_Xic_FiYu3ARICAQOADQGqDQJJUcgNAeINEwjwr_WozsKGAxUAhoMHHU2BPMHYEw2IFALQFQH4FgGAFwGyFywSKhIoCKO23o_drdmSQRIWU0lNVUxBVEVEX0RPTUFJTl9QVUIxUBgBIANIJbIYCRICs2kYASIBAA&ae=1&ase=2&gclid=EAIaIQobChMIoeqOqc7ChgMVAIaDBx1NgTzBEAEYASAAEgIEKPD_BwE&num=1&cid=CAQSOwDaQooLlphnaRURa-ZRmiS2M_ROe4CQ9T_O5rQ1cGGsGIbxBoKfoFvS75cnsYgBniU0WbtMnf6psqC6GAE&sig=AOD64_2Y-u3oF2fSOxmNyHHDjL_E6demuA&client=ca-pub-3632037561411397&rf=4&nb=1&adurl=https://www.dgxunmao.com/%3Fgclid%3DEAIaIQobChMIoeqOqc7ChgMVAIaDBx1NgTzBEAEYASAAEgIEKPD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=C716yemFfZqHFD4CMjuwPzYLyiQzW0M6Bd5mGw8ChEujMp_aODhABIKvi3H5g8QKgAZyCkasqyAEBqQLStsvt-4mCPuACAKgDAcgDCqoE9wJP0KDwF8BEBiZdozxpmV8F0ZprW_1wfXj2CtNVFBoedul7nw3-_UZez9doItYeoAxXPgJKwOpeHg7FgG4xgOyFpEjwXGdKX8z3gg3cEKiUqrIbguVoqiSUwJYwZgLBR6ukmwd3th6xdaCVzpKSfzZBPFpOCjndPvEIeOdOssfuMt5AEk8wjthgV2BbL3rC4GM8t8zCcY_hgpOJiTPfIZgAtl90fqBxZw3WdhTIIrY00x1NdOwGpoWKjZT58Ox76F9DoG61IS2sQdX_TcS9FqNuRAoweR5UkBGr0SkLTExstLBxIWoH7t9tPjMj6DYkn7rNTQ_9GodZ3Rq72G-T914LwziF9QMwe-1ArRzDhwXlU1MqSbtsR74JF6jknMW19o_4GMrWRafu9M0S3CqZWdIgoYbYpvhRDPb8q2SoKPuQhnXgCssFvUVcb7jyxvAt3rEQ-Zh1iffzh0l-nvs4vFuFLBTWTWPnK1FvDgISHQuk579V27fy92fABLThlpnfBOAEAYgF3PS770yAB5y64YoFqAfZtrECqAfVyRuoB6a-G6gHjs4bqAeT2BuoB-6WsQKoB_6esQKoB6--sQKoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH4L2xAqgH_56xAqgH35-xAqgHyqmxAqgH66WxAqgH6rGxAqgHmbWxAqgHvrexAqgH-MKxAqgH-8KxAtgHAdIIKAiAIRABGB0yAQo6Dp_QgICAgASAwICAgKAoSL39wTpYqPX0qM7ChgOxCW62j9lR62qagAoDmAsByAsB2gwRCgsQwP_Xic_FiYu3ARICAQOADQGqDQJJUcgNAeINEwjwr_WozsKGAxUAhoMHHU2BPMHYEw2IFALQFQH4FgGAFwGyFywSKhIoCKO23o_drdmSQRIWU0lNVUxBVEVEX0RPTUFJTl9QVUIxUBgBIANIJbIYCRICs2kYASIBAA&ae=1&ase=2&gclid=EAIaIQobChMIoeqOqc7ChgMVAIaDBx1NgTzBEAEYASAAEgIEKPD_BwE&num=1&cid=CAQSOwDaQooLlphnaRURa-ZRmiS2M_ROe4CQ9T_O5rQ1cGGsGIbxBoKfoFvS75cnsYgBniU0WbtMnf6psqC6GAE&sig=AOD64_2Y-u3oF2fSOxmNyHHDjL_E6demuA&client=ca-pub-3632037561411397&rf=4&nb=0&adurl=https://www.dgxunmao.com/%3Fgclid%3DEAIaIQobChMIoeqOqc7ChgMVAIaDBx1NgTzBEAEYASAAEgIEKPD_BwE
https://adssettings.google.com/whythisad?source=display&reasons=AUpiJ5QwzfRk7mh5gIUF0cNrieryVwG6rqN91n-qN6nmoAiUtKYZ_nXOYizhQjOzE_tsUcwX4JdCfVab0rFAgqyfH_7QNXsCgg1T7Mzeu-Qx07vavdLMGpxXGmZB5AZlPqTTUfI42UVJV94JKiHxy4cSZM-9bZqsKb67YbgH3V84YGYNkCwRP5UDNVgXuBeoLrSZJBW0k-W-U61zmkKn-0UEqacXgwGVmikIU7u9Tcx_yw7ZgW5vWUgLUW0ZIha9DOOVYciJlNpjuBlmLDVyAdx4WIUxQmSbc1w71n7pchh1JaiN4lGCyq4ouOPzDh6_So7SS7VB5Gg0uyehy-IBWjZgdCQg4NqhOyYfMVHbPDjcwDOKEKP3MYhBF2Ug0A9zeSIIko8dBBQYBBfM4tC5ny4KjSv1ESdBnb_pYJ3UWIGswNXuo_GkC7tgi3Hmgk9_qkYka80ezWax37vD6Y62zSQxhRh3PQLQpFVfAsvMedW8Zr1w1cehW8X82Lu4kn1baFQVflX6xJ2cJ5jx0oE3JjtCycOFmWVMQKfWrb7xcU7Pkmf1FYoMO4_le2knIZzdrNl4i06XdZmM9bLwtVEHKX01i139Wfu5T8GjA_jrwb8VD5bpFA5Ke4zB66Q2kFMLqx72hziSobrjol15zac0f1A2BWYonoVZFmaMZUTd_fFfu22Pjz2SqRvloahtRMPWfRofxCQd-cE5T3mKqawl4UhFj3NIlV9DxnoDAnZ3DzR0nA5wvQW4gV6pXJSJAG9PFc0amkvERnfkbwGjIe0bVEr8ZEwOEbe4wp_GePsn59IrdPr2ZMQbZMic50FNUyuExCnxCyZmFyU1RY6jsMGemglWjBHfsDkgDS00804VLvK8-X4vixUa_aj8-yOLqW8KszwM1FW_MooBwJm8QWmEs_JFhw8nkU1wBFk3y6f9RiaUV2l6DaEiUcB-OH7iUU1rxQUB0Ej8jsJAbTqAnfxxTaKXgWbS0FowCHjcPkKYlnl4rf1JwipJ2lf8CjEpvX8qFcCHcmPfiCp1cAR2FS7ESdaVj00N_36MZAWNNIhMIY7CQv4WcxD0UeieR-uTNN9TnDLLw29jz-2k65eSO93WMB1YmHOOARDyTIj1SoL4mzTGH13BggGqsRr2ewswmBrqX8bwFNDBWWew_GhXPLpPqahrlEmAF_n2qzeyx_1scMm4ZnRQtGwlNOIDVkXYuTsRqG91DPJyJvo16lPb0JHS5r9KHrk_yMvzPJmAKrL6FKcMLTZi4Cj4E-Y5HDjKj3BvJZC2ajWiC6wbVfwPnAOWNIoRnS6_NBFBaaFJ8Wb00kfEUP8qJAidTNhZ9vJspKMIFgni6c8lZpZrNq6ZXDVxt6YJGro7XOUUQjn5W4TVASe2ApclHniZTa92l0DFW3G1pp6r1UwJtW5SrYcd18buBXPryvw5iceoWOHcYmFRvawSJ1Jmq5t3DiakNYgm25x91kDHTxsFIUI_beSfseW4Crk4SVAtG2UKj_-RgzzaJXZJl5qe37VYrrWVfkegQJ0fp0kMvxxFPlh9Z_nwTEpkTnHKo7Uq0erfis1Xc8wDnthELVPl9y0hWA6TPqu8xKP5T0hGsQPmkzNW476X5ypn0iOwF-1HnSqNy1k-a_fj6jjiJUE6I8NsKjXs4xW5CdvbN5_nuMpRZXrxoo5Bc0m_ynq4AzA7oVZf86GFQvpSi5m8nU4zoCZIcPnpDqCe-ozEvN-XI1GPBPipaMQbv8NbG5UwH7Hda23Vb63WuEvFQSnnWWOFK01lFlyT13uB3PJCC33FGh7I0bWxgdLnpzgqsDgZXZ9IXZRpc0eRn8Dg0sJIR3bfCtTBY2uMcK-b8acaSVR9jEmPAj3dq0GpBRKn_K68HuWxNIPR5-7aUaTH71o4kssq8d2cyg6Y42oGXT4TFJFLi_MwX6GNyZDwKMURSP3BQ1cqLGVg-zZIo02n4C25PQXFjq19aRdrpO1vUSHE9XqlzKL9e19xu6wtH8MkoSFTtNVBZjlkHO6N5uZk3dxP7TaKwMEjkv_fFKpYui_taAFBF7uq2vZuP8AGISJKzLgmH4p00UV_R-AR5WqEQ1Cc79ZB-kCEFNB-b7ZvOaA4EwgVKC4CDxf7hvqWJLfaS9s_u2DC8YckkG_RHIwhtpettJilvoo4cyMtBh3ZofLkein84t_jEaSnFW7j7Vz3oj3EvwYwrt16_ubU0-3FgnlE-hYT7VSJxZKqXC6zJxSdvGcQe2kznu52lTo5LT7mST_GGA9-I2Yoxce0VKKeQhs8fHSTNdGlp9a17AXrf0GwIoc-pdZrIFOPG-wXMYxoqZCj2S4bAVyNwQ&opi=122715837
https://adssettings.google.com/whythisad?source=display&reasons=AUpiJ5QwzfRk7mh5gIUF0cNrieryVwG6rqN91n-qN6nmoAiUtKYZ_nXOYizhQjOzE_tsUcwX4JdCfVab0rFAgqyfH_7QNXsCgg1T7Mzeu-Qx07vavdLMGpxXGmZB5AZlPqTTUfI42UVJV94JKiHxy4cSZM-9bZqsKb67YbgH3V84YGYNkCwRP5UDNVgXuBeoLrSZJBW0k-W-U61zmkKn-0UEqacXgwGVmikIU7u9Tcx_yw7ZgW5vWUgLUW0ZIha9DOOVYciJlNpjuBlmLDVyAdx4WIUxQmSbc1w71n7pchh1JaiN4lGCyq4ouOPzDh6_So7SS7VB5Gg0uyehy-IBWjZgdCQg4NqhOyYfMVHbPDjcwDOKEKP3MYhBF2Ug0A9zeSIIko8dBBQYBBfM4tC5ny4KjSv1ESdBnb_pYJ3UWIGswNXuo_GkC7tgi3Hmgk9_qkYka80ezWax37vD6Y62zSQxhRh3PQLQpFVfAsvMedW8Zr1w1cehW8X82Lu4kn1baFQVflX6xJ2cJ5jx0oE3JjtCycOFmWVMQKfWrb7xcU7Pkmf1FYoMO4_le2knIZzdrNl4i06XdZmM9bLwtVEHKX01i139Wfu5T8GjA_jrwb8VD5bpFA5Ke4zB66Q2kFMLqx72hziSobrjol15zac0f1A2BWYonoVZFmaMZUTd_fFfu22Pjz2SqRvloahtRMPWfRofxCQd-cE5T3mKqawl4UhFj3NIlV9DxnoDAnZ3DzR0nA5wvQW4gV6pXJSJAG9PFc0amkvERnfkbwGjIe0bVEr8ZEwOEbe4wp_GePsn59IrdPr2ZMQbZMic50FNUyuExCnxCyZmFyU1RY6jsMGemglWjBHfsDkgDS00804VLvK8-X4vixUa_aj8-yOLqW8KszwM1FW_MooBwJm8QWmEs_JFhw8nkU1wBFk3y6f9RiaUV2l6DaEiUcB-OH7iUU1rxQUB0Ej8jsJAbTqAnfxxTaKXgWbS0FowCHjcPkKYlnl4rf1JwipJ2lf8CjEpvX8qFcCHcmPfiCp1cAR2FS7ESdaVj00N_36MZAWNNIhMIY7CQv4WcxD0UeieR-uTNN9TnDLLw29jz-2k65eSO93WMB1YmHOOARDyTIj1SoL4mzTGH13BggGqsRr2ewswmBrqX8bwFNDBWWew_GhXPLpPqahrlEmAF_n2qzeyx_1scMm4ZnRQtGwlNOIDVkXYuTsRqG91DPJyJvo16lPb0JHS5r9KHrk_yMvzPJmAKrL6FKcMLTZi4Cj4E-Y5HDjKj3BvJZC2ajWiC6wbVfwPnAOWNIoRnS6_NBFBaaFJ8Wb00kfEUP8qJAidTNhZ9vJspKMIFgni6c8lZpZrNq6ZXDVxt6YJGro7XOUUQjn5W4TVASe2ApclHniZTa92l0DFW3G1pp6r1UwJtW5SrYcd18buBXPryvw5iceoWOHcYmFRvawSJ1Jmq5t3DiakNYgm25x91kDHTxsFIUI_beSfseW4Crk4SVAtG2UKj_-RgzzaJXZJl5qe37VYrrWVfkegQJ0fp0kMvxxFPlh9Z_nwTEpkTnHKo7Uq0erfis1Xc8wDnthELVPl9y0hWA6TPqu8xKP5T0hGsQPmkzNW476X5ypn0iOwF-1HnSqNy1k-a_fj6jjiJUE6I8NsKjXs4xW5CdvbN5_nuMpRZXrxoo5Bc0m_ynq4AzA7oVZf86GFQvpSi5m8nU4zoCZIcPnpDqCe-ozEvN-XI1GPBPipaMQbv8NbG5UwH7Hda23Vb63WuEvFQSnnWWOFK01lFlyT13uB3PJCC33FGh7I0bWxgdLnpzgqsDgZXZ9IXZRpc0eRn8Dg0sJIR3bfCtTBY2uMcK-b8acaSVR9jEmPAj3dq0GpBRKn_K68HuWxNIPR5-7aUaTH71o4kssq8d2cyg6Y42oGXT4TFJFLi_MwX6GNyZDwKMURSP3BQ1cqLGVg-zZIo02n4C25PQXFjq19aRdrpO1vUSHE9XqlzKL9e19xu6wtH8MkoSFTtNVBZjlkHO6N5uZk3dxP7TaKwMEjkv_fFKpYui_taAFBF7uq2vZuP8AGISJKzLgmH4p00UV_R-AR5WqEQ1Cc79ZB-kCEFNB-b7ZvOaA4EwgVKC4CDxf7hvqWJLfaS9s_u2DC8YckkG_RHIwhtpettJilvoo4cyMtBh3ZofLkein84t_jEaSnFW7j7Vz3oj3EvwYwrt16_ubU0-3FgnlE-hYT7VSJxZKqXC6zJxSdvGcQe2kznu52lTo5LT7mST_GGA9-I2Yoxce0VKKeQhs8fHSTNdGlp9a17AXrf0GwIoc-pdZrIFOPG-wXMYxoqZCj2S4bAVyNwQ&opi=122715837
https://onlinelibrary.wiley.com/journal/1521379x
https://onlinelibrary.wiley.com/journal/1521379x
https://doi.org/10.1002/star.202300141
https://onlinelibrary.wiley.com/authored-by/Almajidi/Yasir+Qasim
https://onlinelibrary.wiley.com/authored-by/Almajidi/Yasir+Qasim
https://onlinelibrary.wiley.com/authored-by/Almajidi/Yasir+Qasim
https://onlinelibrary.wiley.com/authored-by/Almajidi/Yasir+Qasim
https://onlinelibrary.wiley.com/authored-by/Almajidi/Yasir+Qasim
https://onlinelibrary.wiley.com/authored-by/Lup/Andrew+Ng+Kay
https://onlinelibrary.wiley.com/authored-by/Lup/Andrew+Ng+Kay
https://onlinelibrary.wiley.com/authored-by/Lup/Andrew+Ng+Kay
https://onlinelibrary.wiley.com/authored-by/Ram%C3%ADrez%E2%80%90Coronel/Andr%C3%A9s+Alexis
https://onlinelibrary.wiley.com/authored-by/Ram%C3%ADrez%E2%80%90Coronel/Andr%C3%A9s+Alexis
https://onlinelibrary.wiley.com/authored-by/Ram%C3%ADrez%E2%80%90Coronel/Andr%C3%A9s+Alexis
https://onlinelibrary.wiley.com/authored-by/Almulla/Abbas+F.
https://onlinelibrary.wiley.com/authored-by/Almulla/Abbas+F.
https://onlinelibrary.wiley.com/authored-by/Almulla/Abbas+F.
https://onlinelibrary.wiley.com/authored-by/Alsudani/Ali
https://onlinelibrary.wiley.com/authored-by/Alsudani/Ali
https://onlinelibrary.wiley.com/authored-by/Alsudani/Ali
https://onlinelibrary.wiley.com/authored-by/Kadhm/Mustafa+Salam
https://onlinelibrary.wiley.com/authored-by/Kadhm/Mustafa+Salam
https://onlinelibrary.wiley.com/authored-by/Kadhm/Mustafa+Salam
https://onlinelibrary.wiley.com/authored-by/Alqurashi/Yaser+E.
https://onlinelibrary.wiley.com/authored-by/Alqurashi/Yaser+E.
https://onlinelibrary.wiley.com/authored-by/Alqurashi/Yaser+E.
https://onlinelibrary.wiley.com/authored-by/Obaid/Rasha+Fadhel
https://onlinelibrary.wiley.com/authored-by/Obaid/Rasha+Fadhel
https://onlinelibrary.wiley.com/authored-by/Obaid/Rasha+Fadhel
https://onlinelibrary.wiley.com/action/ssostart?redirectUri=%2Fdoi%2Fepdf%2F10.1002%2Fstar.202300141%3Fsaml_referrer
https://onlinelibrary.wiley.com/action/showLogin?uri=/doi/epdf/10.1002/star.202300141
javascript:void(0)

6/4/24, 9:49 PM The Effect of Curcumin and Cornstarch Biopolymers on the Shelf Life of Fresh Cheese: Physicomechanical and Antimicrobial Prop...

A 4
Purchase Instant Access
48-Hour online access $15.00
Details v
Online-only access $25.00
Details v
(O PDF download and online access $59.00
Details v

Abstract

Natural polymers are used more frequently in packaging as alternatives to synthetic
plastics. Cornstarch is one of the cheapest carbohydrate biopolymers that form films with
suitable properties and appearance but considerably larger hydrophilicity and low
mechanical characteristics compared to synthetic films. Incorporating curcumin into
cornstarch films improves mechanical and antimicrobial properties and curcumin release
into aqueous solutions of the films. The results show that the introduction of curcumin
decreases the water solubility of the edible films from 3.58% to 1.49% and the moisture
absorption from 2.87% to 1.94% (p < 0.05) and increases the length of films from 40% to
80% without changing their thickness. Examination of color properties shows that the
increased curcumin concentration leads to a decrease in transparency and an increase in
the redness and yellowness indices. These properties change from 72.2, 3.5, and 5.1 to 39.2,
21, and 13.7, respectively. The number of mold and yeast colonies in the cheese sample
decreases during the storage period of 5 days. Generally, the findings indicate that the
bioactive film of corn starch and curcumin (0.5%) can be used as a suitable coating for food
products.
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