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White Paper on Degradation of Nutrients in Leafy Greens From 
Farm to Table vs. Freshly Harvested Greens that Are 

Consumed the Same Day 

 

Have you ever wondered what the actual nutrient value is in the leafy greens you purchase from 
the grocery store?   

Leafy greens lose nutrients rapidly at room temperature but retain most of their nutrients for 
up to a week if stored properly in the refrigerator.  However, from the farm to the grocery store, 
to your table, leafy greens go through numerous transportation facilities with unreliable 
controls and by the time these greens get to your table. 

The average transport time for leafy greens ranges from 1–7 days for domestically grown 
produce and up to 14 days for imports. If you’re looking for the freshest greens, buying from 
local producers is often the best option until now.  Grow your own nutritious leafy greens at 
home 365 days per year at a fraction of the cost of store-bought organic greens.  LifePonic 
Towers make eating the most nutritious greens in the world available at your fingertips.  Snip, 
dress and eat and you will have a rich nutrient meal that your body will thank you for. 

Factors Affecting Nutrient Loss: 

1. Time: Nutrients begin to degrade as soon as the greens are harvested. The longer they 
are stored, the more nutrients are lost. 

2. Temperature: High temperatures accelerate nutrient degradation. Refrigeration slows 
this process significantly. 

3. Light Exposure: Exposure to light can degrade certain nutrients, especially vitamin C and 
chlorophyll. 

4. Oxygen Exposure: Oxidation can lead to nutrient loss, especially for vitamins like A, C, 
and E. 

5. Moisture: Leafy greens that dry out lose nutrients more quickly. 

Nutrient-Specific Loss Rates: 

• Vitamin C: One of the most sensitive nutrients, it can degrade by up to 50% within 1-2 
days at room temperature. In refrigerated storage, it may last up to a week with only 
minor losses. 
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• Vitamin A (beta-carotene): Relatively stable but will degrade gradually over time, 
especially with light and heat exposure. 

• Folate: Tends to degrade more slowly but can lose 20-40% of its content within 3-5 days, 
depending on storage conditions. 

• Minerals (e.g., calcium, iron): Much more stable and less likely to degrade over time. 

Optimal Storage Tips: 

1. Refrigeration: Store greens at around 32–41°F (0–5°C) to slow nutrient loss. 

2. Moisture: Use a breathable bag or container with a slightly damp paper towel to 
maintain humidity without causing excess moisture. 

3. Consume Quickly: Eat greens within 3-5 days of purchase for maximum nutrient 
retention. 

4. Avoid Washing Before Storage: Wait to wash greens until just before use to prevent 
extra moisture, which can speed up spoilage. 

The typical transport time for leafy greens to reach a grocery store depends on where and how 
they’re grown, as well as the supply chain logistics. Here’s a breakdown of common scenarios: 

 

1. Locally Grown Leafy Greens 

• Transport Time: 1–3 days 

• Details: Locally grown greens from nearby farms usually reach grocery stores within a 
day or two after harvest, especially for farmers' markets or local chains. 

• Examples: Greens grown within 50–150 miles of the store. 

 

2. Regionally Grown Leafy Greens (Large-Scale Farms) 

• Transport Time: 3–7 days 

• Details: Leafy greens grown in major agricultural hubs (e.g., California's Central Valley, 
Arizona, or Florida) typically spend several days in transit to regional grocery stores. 
These greens may also go through a distribution center before delivery to stores. 

• Examples: 
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o Romaine lettuce or kale from California transported to grocery stores on the East 
Coast. 

 

3. Imported Leafy Greens 

• Transport Time: 7–14 days or more 

• Details: Greens imported from countries like Mexico, Canada, or other regions may take 
longer due to harvest, processing, customs inspections, and additional transportation 
steps. 

• Examples: Baby spinach or kale from Mexico shipped to the U.S. 

 

Why Transport Time Matters 

1. Nutrient Loss: Leafy greens lose nutrients quickly after harvest. For example, vitamin C 
can degrade by 15–55% within 7 days, even under refrigeration. 

2. Shelf Life: Grocery stores aim to sell greens with a remaining shelf life of 5–7 days, so 
freshness is crucial. 

 

Storage and Preservation During Transport 

• Cold Chain Logistics: Leafy greens are typically transported in refrigerated trucks at 
temperatures of 32–41°F (0–5°C) to slow spoilage and nutrient loss. 

• Modified Atmosphere Packaging (MAP): Some greens are packaged in bags that reduce 
oxygen exposure and extend freshness. 

 

 

Let’s look at the nutrition, and what impacts nutrition, of Kale, Spinach and Romaine Lettuce 
in detail comparing freshly harvested greens to store-bought greens.  You will likely be 
surprised how much loss in nutrient value greens purchased from the grocery store has 
occurred.  What you thought was healthy, is only a fraction of the potential because of the 
farm to table process most of our produce through. 
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KALE 

The nutrient content of freshly harvested kale versus grocery store kale can differ significantly 
due to the time elapsed between harvest and consumption, as well as factors like storage, 
transportation, and handling. Here's a comparison: 

 

Nutrient Loss in Grocery-Store Kale 

The nutrient degradation in grocery store kale primarily depends on: 

1. Time Since Harvest: Kale in grocery stores is often harvested 3–7 days (or longer) before 
it is purchased. 

2. Storage Conditions: Proper refrigeration slows nutrient loss, but room temperature 
during transportation or storage can accelerate it. 

3. Handling: Mechanical damage and light exposure during storage can degrade nutrients. 

 

Comparison of Key Nutrients 

Nutrient Freshly Harvested Kale Grocery Store Kale 

Vitamin C 
Very high, near maximum 
potential (100% retained). 

Loss of 15–55% after 5–7 days, 
even if refrigerated. 

Vitamin A 
(as beta-carotene) Stable 
shortly after harvest. 

Loss of 10–20% after 7 days, 
especially if exposed to light. 

Vitamin K Minimal loss, very stable. Little to no loss if stored properly. 

Folate 
High, with minimal degradation 
when fresh. 

Loss of 15–30% after a week. 

Antioxidants 
High levels of flavonoids and 
polyphenols. 

Loss of 20–50% depending on light 
and oxygen exposure. 

Glucosinolates 
High levels directly after 
harvest. 

Loss of 10–55% over 5–14 days, 
depending on temperature. 

Minerals (Calcium, Iron, 
Magnesium) 

Stable; minimal degradation 
over time. 

Little to no loss, as minerals are 
more stable than vitamins. 
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Why Fresh Kale is More Nutrient-Dense 

1. Harvest Time: Kale harvested and consumed immediately retains nearly all its vitamins 
and antioxidants. 

2. Transportation and Storage: Grocery store kale may be harvested far away, taking days 
to reach stores and losing nutrients during transit and on the shelf. 

3. Light and Heat Exposure: Grocery store lighting, along with room temperature 
conditions during handling, can degrade light-sensitive nutrients like vitamin C and beta-
carotene. 

 

Practical Insights 

1. Buy Local or Grow Your Own: Locally grown kale minimizes transport time and nutrient 
loss. 

2. Choose Fresher Kale at the Store: 

o Look for vibrant green, firm leaves with no yellowing (indicating age). 

o Avoid prepackaged or bagged kale if possible, as it may have been processed 
days earlier. 

3. Store Kale Properly: Refrigerate immediately and consume within 3–5 days for 
maximum nutrient retention. 

 

SPINACH 

The nutrient content of freshly harvested spinach compared to grocery store spinach varies 
due to time since harvest, storage conditions, and handling. Spinach is particularly sensitive to 
nutrient degradation because of its high water content and delicate structure. Below is a 
comparison of their nutrient profiles: 

 

Factors Affecting Nutrient Content in Grocery Store Spinach 

1. Time Since Harvest: Grocery store spinach is typically harvested 3–14 days before being 
sold. 
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2. Storage Conditions: Spinach stored at refrigerated temperatures (32–41°F/0–5°C) 
retains more nutrients, but room temperature accelerates degradation. 

3. Handling and Transport: Spinach may experience mechanical damage, exposure to 
oxygen, and light during transit, further reducing nutrient levels. 

 

Nutrient Comparison 

Nutrient Freshly Harvested Spinach Grocery Store Spinach 

Vitamin C 
Very high, near peak content after 
harvest. 

Loss of 20–70% after 3–7 days, even if 
refrigerated. 

Vitamin A 
(as beta-carotene) Stable after 
harvest. 

Loss of 10–30% after 5–7 days, depending 
on light exposure. 

Vitamin K Minimal loss; very stable. Little to no loss if stored properly. 

Folate (B9) 
High, freshly harvested spinach retains 
maximum levels. 

Loss of 25–50% within 7–10 days. 

Antioxidants 
High levels of flavonoids and 
polyphenols. 

Loss of 30–50% depending on oxygen and 
light exposure. 

Iron Stable; little degradation over time. Minimal to no loss; iron remains stable. 

Calcium Stable; minimal loss. Minimal to no loss; calcium is stable. 

Nitrates High in fresh spinach. 
Decreases over time as enzymatic activity 
breaks them down. 

 

Why Fresh Spinach Has More Nutrients 

1. Vitamin C Loss: Spinach is highly perishable, with significant vitamin C loss occurring 
within just a few days, even under refrigeration. 

2. Folate Degradation: Folate is sensitive to heat and oxygen exposure, leading to 
significant losses during transit and storage. 

3. Antioxidant Sensitivity: Light and oxygen degrade antioxidants like flavonoids and 
carotenoids. 
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Storage and Handling of Grocery Store Spinach 

• Refrigeration: Properly refrigerated spinach retains nutrients better but still loses 
sensitive vitamins after 5–7 days. 

• Prepackaged Spinach: Packaged spinach often undergoes washing and handling, which 
can leach water-soluble vitamins like vitamin C. 

• Room Temperature: Spinach stored at room temperature can lose over 50% of its 
vitamin C within 24 hours. 

 

Practical Tips for Maximizing Nutrient Content 

1. Buy Local or Freshly Harvested Spinach: Spinach from farmers' markets or local farms 
typically has less time between harvest and consumption, preserving more nutrients. 

2. Store Immediately: Refrigerate spinach at 32–41°F (0–5°C) and consume it within 3–5 
days. 

3. Look for Freshness: Choose spinach with firm, bright green leaves. Avoid yellowing or 
wilting, which indicates nutrient loss. 

4. Avoid Washing Too Early: Wash spinach just before use to prevent water from 
promoting spoilage. 

5. Cooking Methods: Light steaming retains more nutrients compared to boiling or 
overcooking. 

 

Summary 

• Fresh Spinach is richer in nutrients due to minimal time since harvest and fewer 
degradation factors. 

• Grocery Store Spinach can lose 20–70% of sensitive nutrients (like vitamin C and folate) 
depending on storage and handling. 

 

ROMAINE LETTUCE 
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The nutrient content of freshly harvested romaine lettuce versus grocery store romaine lettuce 
differs due to storage time, handling, and transportation. While romaine lettuce is more durable 
than spinach or kale, it still loses nutrients, especially water-soluble vitamins, after harvest. 

 

Factors Impacting Nutrient Content in Grocery Store Romaine 

1. Time Since Harvest: Grocery store romaine is typically harvested 3–14 days before 
reaching the store. 

2. Storage Conditions: Refrigeration slows nutrient degradation, but room-temperature 
exposure (during transport or on shelves) accelerates losses. 

3. Light and Oxygen Exposure: Light-sensitive vitamins and antioxidants degrade when 
exposed to grocery store lighting or air. 

 

Nutrient Comparison 

Nutrient Freshly Harvested Romaine Grocery Store Romaine 

Vitamin C High, near maximum potential. 
Loss of 15–55% within 7–10 days, even if 
refrigerated. 

Vitamin A (as beta-carotene) Stable initially. 
Loss of 10–30% after 7 days due to light and 
oxygen exposure. 

Vitamin K 
Very stable, with minimal 
degradation. 

Little to no loss if stored properly. 

Folate (B9) 
High, with minimal losses 
initially. 

Loss of 15–30% within 5–10 days, especially in 
poor storage. 

Antioxidants 
High levels of flavonoids and 
carotenoids. 

Loss of 20–40% depending on light exposure. 

Iron 
Stable; little degradation over 
time. 

Minimal to no loss, as iron remains stable. 

Calcium 
Stable, with little to no 
degradation. 

Minimal to no loss; calcium is not affected. 
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Nutrient Freshly Harvested Romaine Grocery Store Romaine 

Water 
Content 

High (over 90% water content 
when fresh). 

Slight reduction if lettuce wilts or loses 
moisture. 

 

Key Nutrients Affected in Grocery Store Romaine 

1. Vitamin C: Water-soluble and highly sensitive to light, oxygen, and temperature. 
Significant losses occur after harvest, with 20–50% loss within a week if not refrigerated. 

2. Folate: Another water-soluble vitamin that degrades after prolonged storage or 
exposure to oxygen. 

3. Antioxidants: Compounds like carotenoids and flavonoids degrade due to light exposure 
in grocery store settings. 

 

Why Fresh Romaine is More Nutrient-Dense 

• Shorter Time Since Harvest: Nutrients are retained better when romaine is consumed 
soon after harvest. 

• Better Handling: Local or freshly harvested romaine experiences less mechanical 
damage, reducing nutrient loss. 

• Optimal Storage: Grocery store romaine often sits in transport, warehouses, or under 
store lights, which accelerate degradation. 

 

Storage and Handling of Grocery Store Romaine 

• Refrigeration: Store romaine at 32–41°F (0–5°C) to minimize nutrient loss. At this 
temperature, vitamin degradation slows considerably. 

• Avoid Wilting: Wilted lettuce loses moisture and nutrients faster. Use a damp paper 
towel to keep leaves hydrated. 

• Pre-Washing Impact: Prepackaged romaine may experience higher nutrient losses due 
to washing and cutting, which exposes more surface area to oxygen. 

 

Practical Tips for Maximizing Nutrient Content 
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1. Buy Local: Freshly harvested romaine from a local source retains more nutrients 
compared to grocery store varieties. 

2. Inspect Freshness: Look for crisp, vibrant green leaves without brown spots or wilting. 

3. Store Properly: Keep romaine refrigerated in a sealed bag or container to reduce 
moisture loss and oxygen exposure. 

4. Consume Quickly: Eat romaine within 3–5 days of purchase for optimal nutrient 
retention. 

5. Choose Whole Heads: Whole romaine heads retain nutrients better than pre-washed, 
chopped, or bagged lettuce. 

 

Summary 

• Fresh Romaine Lettuce has significantly higher levels of vitamin C, folate, and 
antioxidants due to minimal time since harvest and better storage conditions. 

• Grocery Store Romaine Lettuce can lose 15–55% of sensitive nutrients like vitamin C 
and folate, especially after prolonged storage or poor handling. 

 

A deeper look at Kale, a superfood for your health.  Kale truly earns its "superfood" status 
because of its dense nutrient profile.  

Kale is rich in various phytonutrients that contribute to its numerous health benefits. Here are 
some key phytonutrients found in kale: Glucosinolates: These are sulfur-containing compounds 
that are converted into isothiocyanates during digestion. Isothiocyanates have been linked to 
cancer prevention and may inhibit tumor development. They also help in detoxification 
processes. Kaempferol and Quercetin: These are flavonoids that act as antioxidants, helping to 
reduce inflammation and protect against chronic diseases. They are particularly abundant in 
kale and contribute to its health benefits. Carotenoids: Kale contains a variety of carotenoids, 
including lutein and zeaxanthin, which are important for eye health. They help protect the eyes 
from damage caused by light and oxygen. Ellagic Acid: Although not as abundant in kale as in 
berries, ellagic acid is still present and may help protect against cancer by slowing the growth of 
cancer cells and neutralizing cancer-causing chemicals in the system. Catechins: These are found 
in kale and have antioxidant properties that may help prevent certain types of cancer. These 
phytonutrients collectively contribute to kale’s reputation as a superfood, offering a wide range 
of health benefits. 
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1. Glucosinolates 

• How They Work: These sulfur-based compounds break down into biologically active 
isothiocyanates during digestion. Isothiocyanates activate enzymes that aid in 
detoxifying harmful compounds in the body. 

• Health Impact: They may protect cells from DNA damage, inhibit tumor growth, and 
reduce inflammation. Kale has glucosinolates like sulforaphane, known for its strong 
anticancer properties. 

 

2. Kaempferol and Quercetin 

• Role in Health: Both are flavonoids that act as potent antioxidants and anti-
inflammatory agents. 

• Protective Benefits: They help reduce the risk of heart disease by lowering blood 
pressure and cholesterol, as well as protecting against oxidative stress-related damage. 

 

3. Carotenoids (Lutein and Zeaxanthin) 

• Eye Health: These compounds concentrate in the retina and lens, protecting eyes from 
harmful blue light and oxidative damage. 

• Age-Related Benefits: They may lower the risk of age-related macular degeneration 
(AMD) and cataracts. 

 

4. Ellagic Acid 

• Cancer-Fighting Potential: This antioxidant inhibits the binding of cancer-causing 
chemicals to DNA and promotes apoptosis (cell death) in cancer cells. 

• Anti-Inflammatory Action: It also supports the immune system in combating chronic 
inflammation, a driver of many diseases. 

 

5. Catechins 

• Antioxidant Properties: Similar to the catechins in green tea, these compounds reduce 
oxidative stress and support cardiovascular health. 
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• Cancer Prevention: They may also inhibit cancer cell growth and reduce free radicals in 
the body. 

 

Additional Phytonutrients in Kale: 

• Indole-3-Carbinol (I3C): Derived from glucosinolates, it supports hormonal balance and 
has been linked to lower risks of hormone-related cancers. 

• Phenolic Acids: These compounds also contribute to antioxidant activity and may reduce 
inflammation and oxidative stress. 

 

Kale's Role in a Balanced Diet: 

Combining kale with healthy fats (like olive oil or avocado) enhances the absorption of fat-
soluble nutrients, such as carotenoids. Light steaming can also help release certain nutrients 
without degrading its beneficial compounds significantly. 

The degradation of phytonutrients in kale depends on several factors, including storage 
conditions, temperature, light exposure, and time since harvest. Here's a breakdown of how 
quickly key phytonutrients in kale can degrade: 

 

Key Factors Affecting Phytonutrient Degradation in Kale: 

1. Temperature: 

o Kale stored at room temperature (around 68–72°F or 20–22°C) loses nutrients 
faster than refrigerated kale. Cold temperatures slow enzymatic activity and 
oxidation. 

o Refrigeration at 32–41°F (0–5°C) can extend the shelf life of phytonutrients for 
several days to a week. 

2. Light Exposure: 

o Light can degrade sensitive compounds like carotenoids (lutein and zeaxanthin) 
and flavonoids (quercetin and kaempferol). 

o Storage in opaque or light-blocking containers helps preserve these nutrients. 

3. Oxygen Exposure: 
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o Oxygen promotes oxidation, leading to nutrient loss, especially in antioxidants 
like catechins and glucosinolates. 

o Minimizing air exposure by using airtight containers can slow degradation. 

4. Moisture Loss: 

o Kale that becomes dry or wilts tends to lose phytonutrients more quickly. 
Maintaining humidity can help preserve its nutrient content. 

 

Specific Phytonutrient Degradation Rates in Kale: 

1. Glucosinolates: 

o Relatively stable when kale is stored properly (refrigerated and protected from 
light). 

o However, they degrade significantly during prolonged storage (10–50% loss 
within 7–14 days) or when exposed to high heat during cooking. 

2. Flavonoids (Kaempferol, Quercetin): 

o Moderate stability under refrigeration but can degrade by up to 20–40% within a 
week if exposed to light or air. 

o Flavonoids degrade more rapidly at room temperature. 

3. Carotenoids (Lutein, Zeaxanthin): 

o Highly sensitive to heat, light, and oxygen. 

o Lutein and zeaxanthin may lose up to 30–50% of their content after 7 days in 
poor storage conditions (e.g., room temperature). Refrigeration slows this 
degradation significantly. 

4. Ellagic Acid: 

o Fairly stable but susceptible to oxidation and heat. Moderate losses (10–30%) 
may occur after a week at room temperature. Refrigeration preserves it better. 

5. Catechins: 

o Sensitive to oxidation and degrade rapidly when exposed to air or light. Losses 
can reach up to 50% within a few days in poor storage. 
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Best Practices to Preserve Phytonutrients in Kale: 

1. Refrigeration: Store kale in the crisper drawer at 32–41°F (0–5°C) to slow nutrient loss. 

2. Humidity: Keep kale slightly moist by wrapping it in a damp paper towel inside a 
breathable bag or container. 

3. Light Protection: Store in a dark, opaque container or bag to prevent light exposure. 

4. Avoid Pre-Washing: Wash kale just before use to avoid excess moisture, which can 
accelerate spoilage. 

5. Quick Consumption: Consume kale within 5–7 days of purchase for optimal 
phytonutrient levels. 

 

Cooking and Processing: 

• Cooking Impact: Glucosinolates and carotenoids are sensitive to heat. Light steaming 
retains more phytonutrients compared to boiling or frying. 

• Freezing: Properly freezing kale preserves most phytonutrients for months, as it halts 
enzymatic activity. 

 

If you are interested in doing more research on the impact of the modern farm-to-market losses 
in nutrition, here is a good place to start. 

Below are several research studies that examine nutrient degradation in leafy greens after 
harvest.  These studies provide insights into the factors influencing nutrient degradation in leafy 
greens after harvest and offer strategies to mitigate these losses. 

 

1. "Physio-Metabolic Mechanisms Behind Postharvest Quality Deterioration of Leafy 
Vegetables" (2023): 

o Summary: This study reviews the physiological and biochemical processes that 
lead to quality deterioration in leafy vegetables postharvest. It discusses factors 
such as respiration rates, ethylene production, moisture loss, and the 
degradation of compounds like chlorophyll and ascorbic acid. 

o Reference: Physio-Metabolic Mechanisms Behind Postharvest Quality 
Deterioration of Leafy Vegetables 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11597650/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11597650/
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2. "Effects of Storage Temperatures on Nitrogen Assimilation and Postharvest Leaf 
Senescence in Pak Choi" (2023): 

o Summary: This research investigates how different storage temperatures affect 
nutrient composition and visual quality in Pak Choi. It highlights significant 
decreases in bioactive and antioxidant compounds during postharvest storage, 
emphasizing the importance of temperature management. 

o Reference: Effects of Storage Temperatures on Nitrogen Assimilation and 
Postharvest Leaf Senescence in Pak Choi 

3. "Postharvest Changes in the Nutritional Properties of Commercial Lettuce Varieties" 
(2022): 

o Summary: This study examines how different lettuce varieties behave during the 
postharvest period, focusing on nutrient degradation. It finds that nutrient loss 
varies among varieties and is not necessarily better in commercial types 
compared to others. 

o Reference: Postharvest Changes in the Nutritional Properties of Commercial 
Lettuce Varieties 

4. "Preservation of Postharvest Quality of Leafy Amaranth (Amaranthus spp.)" (2017): 

o Summary: This research explores the impact of postharvest handling on nutrient 
retention in leafy amaranth. It emphasizes that poor handling can lead to 
significant nutrient losses and discusses methods to preserve quality. 

o Reference: Preservation of Postharvest Quality of Leafy Amaranth 

5. "Senescence and Quality of Green Leafy Vegetables" (2012): 

o Summary: This study discusses how harvesting induces senescence in green leafy 
vegetables, affecting their postharvest quality through nutrient degradation and 
other quality losses. 

o Reference: Senescence and Quality of Green Leafy Vegetables 

 

Many universities and research institutions study nutrient degradation in vegetables as part of 
food science, agricultural, and nutrition research. Below are some notable universities and 
institutions that conduct studies related to this topic: 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10605075/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10605075/
https://onlinelibrary.wiley.com/doi/10.1155/2017/5303156
https://www.researchgate.net/publication/233541740_Senescence_and_quality_of_green_leafy_vegetables
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Universities Leading Research on Nutrient Degradation: 

1. University of California, Davis (UC Davis): 

o UC Davis is a leader in postharvest technology and conducts extensive research 
on the nutrient degradation of fruits and vegetables. Their Postharvest 
Technology Center studies how storage conditions, packaging, and processing 
affect nutrient retention. 

o Example: Studies on how temperature and storage methods influence vitamin C 
retention in leafy greens. 

2. Cornell University: 

o Cornell's College of Agriculture and Life Sciences (CALS) focuses on food systems 
and the science of nutrient retention. They have conducted research on freezing, 
canning, and storage effects on nutrients. 

o Example: Research on how processing affects beta-carotene and folate in 
spinach. 

3. University of Illinois Urbana-Champaign: 

o This university's Department of Food Science and Human Nutrition studies the 
effects of light, oxygen, and temperature on vitamins and antioxidants in 
vegetables. 

o Example: Studies on nutrient loss in broccoli and spinach during storage. 

4. University of Florida (UF): 

o UF’s Institute of Food and Agricultural Sciences (IFAS) explores nutrient retention 
in fresh produce and the impact of postharvest technologies. 

o Example: Research on the nutrient degradation of leafy greens in relation to 
packaging technologies. 

5. Michigan State University (MSU): 

o MSU specializes in agricultural research and has studied the effects of cold 
storage and processing on the vitamin content of various vegetables. 

o Example: Investigations on nutrient loss in kale and lettuce during transit. 

6. University of Wisconsin-Madison: 
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o The Food Research Institute conducts research on food safety and quality, 
including nutrient degradation under different storage and processing conditions. 

o Example: Studies on how freezing impacts nutrient levels in vegetables like 
spinach. 

 

Examples of Published Research: 

• "Vitamin and Mineral Retention in Vegetables During Storage and Cooking" – A study 
focusing on leafy greens, published by agricultural universities. 

• "Postharvest Handling Effects on Vitamin C in Vegetables" – A study examining how 
vitamin C content in greens diminishes under different storage conditions. 

 

How to Access more Studies on Nutrient Degredation: 

• Look for publications in academic journals like Journal of Food Science or Postharvest 
Biology and Technology. 

• Search university websites for research articles or white papers related to nutrient 
degradation. 

• Check databases like PubMed, ResearchGate, or Google Scholar for studies from the 
universities mentioned above. 

 


