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Summary of Sun-Dried Raisin Components of Physiologic Interest 
 

Component Bioactive 
Classification Potential Benefit† 

Boron Mineral 
• Supports growth of healthy bones 

• Maintains healthy bones and joints 

Fiber, including 
Pectin 

Non-digestible 
carbohydrate 

• Colon cancer protection 

• Cholesterol lowering 

• Protection from cardiovascular 
disease 

• Support of colon health and function 

Pectin Non-digestible 
carbohydrate • Cholesterol lowering 

Fructans Prebiotic 

• Stimulation of health-promoting 
colonic microflora 

• Support of colon health 

• Stimulation of calcium and 
magnesium absorption 

• Colon cancer protection 

Tartaric acid  
• Support of colonic health and function 

• Enhance mineral absorption 

Flavonols 
(e.g. quercetin and 
kaempferol) 
 

Flavonoids 
(Polyphenols) 

• Antioxidants, protection from 
oxidative stress 

• Cardiovascular disease protection 

• Cancer protection 

• Anti-inflammatory 

• Protection from age-related 
neurological degeneration 

                                                        
† In many cases, research is still in preliminary stages. 
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Hydroxycinnamic 
acids and 
derivatives 

(e.g. caftaric and 
coutaric acids) 

Phenolic acids 

• Antioxidants, protection from 
oxidative stress 

• Cancer protection 

• Anti-inflammatory 

Isoflavones: 

Daidzein and 
genistein 

 Phytoestrogens 
(Polyphenols) 

• Antioxidants, protection from 
oxidative stress 

• Cancer protection (breast, prostate, 
colon) 

• Cardiovascular disease protection 

• Osteoporosis protection 

• Alleviate menopausal  symptoms 

Betulin, oleanolic 
and betulinic acids 

Triterpenes • Anti-cavity, gum disease protection 
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 I. Introduction 
Raisins are naturally endowed with both an array of valuable nutrients and a pleasantly 

sweet flavor. Raisins as part of the daily diet provide essential nutrients, soluble and insoluble 

fiber and health protective bioactive compounds, or phytochemicals. This combination of 

nutritional bounty and enjoyable taste is the reason raisins have been popularly considered a 

healthy food for millenia. Raisins’ natural resistance to spoilage and ease of storage and 

transport only serve to strengthen their appeal and widespread consumption. 

 The relationship between diet and health has been recognized since ancient times. Until as 

recently as the early 20th century, physicians prescribed specific foods and diets as remedies for 

illness and for their disease preventive value. Over the last 30 years food and nutrition research 

has focused on the role of certain foods and diets in lowering the risk of degenerative and 

chronic disease, and nutritionists have broadened their understanding of what makes up an 

optimal diet: one that does more than simply just provide sufficient nutrients to sustain growth 

and reproduction, but also promotes health and longevity and lowers disease risk. While the 

composition of an adequate diet is widely known and agreed upon, that of an optimal diet 

remains elusive. 

 Recent research suggests that diets largely based on plant foods, such as the Mediterranean 

diet, may be the best model to follow. Epidemiological studies have shown a consistent, inverse 

relationship between a diet rich in fruit and vegetables and a lower risk for many chronic 

diseases including cancer,1 2 3 heart disease4 5 and stroke.6  Researchers are also investigating 

the beneficial role of fruits and vegetables in inflammatory diseases7 such as arthritis; in 

lowering the incidence of obesity and controlling diabetes;8 9 and in age-associated neurological 

problems such as Alzheimer’s and Parkinson’s Disease.10 11  Fruits and vegetables also appear 

to have a role in the prevention of cataracts and macular degeneration,12 and may also protect 

from osteoporosis.13  Finally, they may enhance the immune system and potentially modulate 

certain aspects of immune function. The protective effect of an abundance of fruits and 
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vegetables in the diet is long lasting. Higher intake of fruits14 and vegetables15 during childhood 

is associated with a lower incidence of cancer and stroke, respectively, during adulthood. 

The strength of the association between fruit and vegetable consumption and health has led 

organizations around the world to recommend that populations increase their daily fruit and 

vegetable intake. In the United States, dietary guidelines issued since 1977 by health agencies 

have vigorously endorsed and promoted this message.16  In 1982, the National Academy of 

Sciences published a report on diet and cancer that emphasized the importance of fruits and 

vegetables in the diet.17  In 1989, they expanded their message in another report, Diet and 

Health, which promoted the consumption of at least 5 servings of fruits and vegetables per day 

in order to reduce risk of both cancer and heart disease.18  In 1991 the National Cancer Institute 

started the national "5 A Day for Better Health" program (Produce for Better Health, PBH), 

which called for 5 or more daily servings of fruits and vegetables. In 2003, the 

recommendations were expanded to encourage people to eat from 5 to 9 servings a day: "Eat 5 

to 9 A Day for Better Health".19  The most recent Dietary Guidelines for Americans, published 

by the United States Department of Agriculture (USDA) in 2005, recommends that adults eat 7 

to 13 servings, according to their caloric expenditure, and children eat 4 to 10, depending on 

their age.20  This has prompted the new message: "Fruits & Veggies – More Matters," beginning 

in early 2007.21 

 Despite these campaigns and educational efforts, Americans' fruit and vegetable 

consumption has not increased during the past two decades.22  A significant gap still remains 

between the amount of fruits and vegetables recommended by the USDA and PBH campaigns 

and the quantities Americans actually eat. Looking at fruit intake specifically, in the period from 

1988 to 1994 only an estimated 27% of adults met the USDA guidelines of two servings or 

more.23  From 1999 to 2002, only 28% of adults met these guidelines. During the past 15 years, 

reports put the mean fruit daily intake at 1.8,24 1.425 and 1.226 servings (including fruit juices) 

for 4 to 5 year olds, 11 to 18 year olds and adults, respectively. Clearly, American eating 

patterns have yet to reflect an appreciation for the benefits of a diet rich in fruits. 
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 Fruits and vegetables are not only important sources of vitamins, minerals and fiber in the 

diet but also provide a wide array of bioactive components or phytochemicals. These plant 

compounds are not designated as traditional nutrients since they are not essential to sustain life, 

but play a role in health and longevity and have been linked to a reduction in the risk of major 

chronic diseases. It is estimated that more than 5,000 individual phytochemicals have been 

identified but a large percentage still remain unknown. Convincing evidence suggests that the 

benefits of phytochemicals in fruits and vegetables may be even greater than is currently 

understood, since they affect metabolic pathways and cellular reactions believed to be involved 

in the etiology of a wide range of chronic diseases. However, the precise mechanisms by which 

specific compounds exert their observed biological effects remain largely hypothetical and are 

thus still the subject of intense investigation. 

 Raisins should be of particular interest in these investigations due to their unique 

phytochemical composition and the natural qualities that make raisins an appealing source of 

nutrients. Raisins, like other fruits, are devoid of fat, saturated fat and cholesterol. They 

provide both soluble and insoluble fiber at levels that represent a meaningful contribution to 

daily fiber intake and at levels that benefit cardiovascular health. They are a source of 

fructooligasaccharides (fructans), which act as prebiotics, contributing to colonic health, and 

are a major dietary source of tartaric acid, a fruit acid that is fermented by colonic bacteria 

and has been shown to have a beneficial role in intestinal function. In the American diet, 

raisins are also among the richest sources of boron, a recognized essential trace element that 

may have an important role in bone health.   

 It is in their phenolic content, however, where raisins may prove to have the most 

important health effect. Raisins are rich in phenolic compounds: flavonoids and phenolic 

acids. Flavonoids are not only potent antioxidants but also have a multitude of functional 

capabilities, which may have an effect on health. Raisins provide the flavonoids quercetin, 

kaempferol and rutin, and are among the richest fruit sources of the isoflavones daidzein and 

genistein. Raisins are also a good dietary source of the phenolic acids caftaric and coutaric 
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acids. By virtue of their antioxidant activity, these raisin constituents may lower oxidative 

stress in humans and thereby lower risk of chronic disease.  

 Raisins are a fruit rich in cultural and nutritional value that may offer a convenient step 

toward healthier eating and a means to bridge the gap between recommended intake of fruits 

and the amount Americans actually consume. The raisin's unique flavor and nutritional 

qualities are reaffirmed by its prevalence throughout human history. Wherever viticulture 

flourished, it seems, raisins soon followed, and they eventually became popular in countless 

cultures and societies around the world. Even in areas where the climate did not support the 

sun-drying process, raisins were imported and included in local cuisines.  

I. Etymology 
The term “raisin” dates back to its use in Middle English, having been borrowed from Old 

French. In French, the word raisin actually refers to fresh grapes, whereas raisin sec, literally 

translating to “dry grape,” refers to the raisin. The French word itself comes from the Latin term 

racemus, meaning “a bunch of grapes.”27 

III. Why Raisins 
Since ancient times, raisins have been valued as a form of preserving grapes so they would 

last through the winter months and could be more easily stored and transported.28  Grapes were 

considered to be a nutritious and healthful food and raisins a good source of energy because of 

their high sugar content. Sun-drying was seen as a natural way to produce raisins that not only 

gave them a particular intense flavor, but also maintained the delicate balance of nutrients of the 

original fruit. Some saw this age-old process as an extension of the natural ripening cycle of the 

grape. Indeed, it is almost certain that raisins and grapes occurred naturally before men intended 

to cultivate them. 
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IV. Raisins in World History 
The consumption of grapes and raisins, in particular, dates back to prehistoric times. Wild 

grapes existed as far back as 35,000,000 BC, when the species Vitis sezonnensis was known to 

grow in what is now southern France.29  Hunter-gatherers likely recognized the healthful 

qualities of wild grapes and may have noticed that grapes took on an edible dried form after 

having fallen off the vine and lain in the sun.30  Following this natural example, grapes were 

probably dried for storage and travel in the Neolithic period, leading to the early production of 

raisins.30  There is evidence of early use of raisins as food and decorations, from prehistoric 

murals in the Mediterranean region to Bronze-Age archaeological finds at Lachish in Israel.31  

 Grape cultivation first began in Armenia and the eastern regions of the Mediterranean, 

including ancient Phoenicia and Persia. Grapes were also important in Anatolia, where the 

Hittites regularly offered them to the gods.32  In the near east, raisins were sometimes made by 

burying grapes in the desert sands. Viticulture soon spread to the Tigris-Euphrates region of 

North Africa, where raisins were made as early as the fourth millennium BC, owing to ideal 

environments and the already established tradition of drying fruits.33  Grapes and raisins spread 

next to the Far East and the rest of North Africa, such as Morocco and Tunisia. The early 

Phoenicians and Egyptians, however, were eventually the ones to popularize the production and 

use of raisins and spread them throughout the western world, where they were valued for easy 

storage and transport. 

 In the European regions along the Mediterranean, the transition to increased production of 

raisins was particularly easy because of the preexisting tradition of viticulture and the existence 

of countless vineyards.29  Sun-drying had already become a custom there, making raisins and 

other preserved fruits easy to store and grind after harvest. Raisins were seen as a key source of 

nutrition that complemented the grains, beans, and cultured milks forming the foundation of the 

Mediterranean diet when Roman and Greek civilizations were at their peak. In fact, Ancient 

Greece and Rome represented the first major markets for raisins.34 The cultivation of grapes in 
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Corinth in 500 BC later led to the naming of an early raisin variety as “currants,” deriving from 

“raisins of Corinth” and “black Corinth.”29 

 Ancient Romans ate raisins in spectacular quantities and all strata of society, included them 

as a major part of common meals, along with olives and bread. They picked the sweetest and 

plumpest grapes to dry, and featured them as a key part of the menu at Bacchanalian 

celebrations. Roman doctors also promoted the medicinal properties of raisins, prescribing them 

as a cure for a wide variety of ailments. Raisins were so valued that they transcended the food 

realm and became rewards for successful athletes as well as a premium barter currency. With 

the help of Roman legionnaires, vineyards and their products spanned the reaches of the empire, 

and remained a vital crop throughout Europe long after its fall.29  

 The history of raisins becomes a bit hazy until their reappearance in the 12th century AD. 

For the next 200 years of the Crusades, increased trade and movement between Europe and the 

East reinforced the popularity of the raisin, which was especially valued by traveling soldiers 

and adventurers.29  This became especially important with the coming of the Age of 

Exploration. Spain in particular began to export raisins during the late 13th century. Soon 

afterwards, raisins became a popular luxury food in 14th century England. During the reign of 

Queen Elizabeth I, currants were used as a form of currency. Raisins later held an integral role 

in international markets as part of the "Triangular trade" in the 1700s between Europe, Africa 

and the Americas. Modern Europeans continued to value raisins as durable sources of energy 

and nutrients. In the two World Wars, raisins were seen as an ideal food for soldiers, and also 

helped to enliven “war cakes” and breads during times when eggs and sugar were in short 

supply.29 

V. Raisins in California History 
California is today’s largest and most important sun-dried raisin provider, and has a history 

in raisin production originating with the state’s own colonization. In the early 1500s 

missionaries sponsored by Queen Isabella established an important grape industry in Mexico 
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near the American border. By the late 18th century, the missionaries had become experts at 

viticulture as well as the production of Muscat raisins. When they began to travel northward to 

build missions and settlements in California, missionaries such as Father Serra brought their 

agricultural techniques with them. The result was a tradition of grape and raisin production 

throughout California that was all the more ready to expand and develop when the US later 

developed a taste for the dried fruit.29 32 35 

 The California raisin industry in the San Joaquin Valley began to experience rapid growth in 

the 1870s and 1880s. In 1877, one of the first plantings was harvested in Fresno County (now 

the largest growing region in the US.). The raisins were sold in San Francisco as an exotic food 

– quickly gaining popularity. The early agricultural centers for raisins were in Southern 

California and areas near Sacramento, but soon migrated to the warm, dry and fertile Fresno 

area. From there, raisins were sold and shipped to throughout the US and later overseas. The 

industry grew rapidly due to the convenience of its location, as well as the fact that raisins were 

an alternative raw material for wine when fresh grapes were unavailable. During Prohibition, the 

opposite occurred when wine grape farmers produced raisins from their otherwise unusable 

crops. While the Muscat grape started as the predominant raisin grape variety, the Thompson 

Seedless soon became the preferred variety due to its seedless attributes.36 

VI. Raisin Production 
Most of today’s raisins – approximately 95% – are dried ‘Thompson Seedless’ grapes, Vitis 

vinifera L. This variety is followed by the ‘Fiesta’ (3%), and the ‘Zante Currant’ (1.5%). The 

term ‘currant’ is used to describe its small berry size, but it is a true grape and not a member of 

the Ribes species.37  The terms “sultanas” and “raisins” are used inconsistently and sometimes 

interchangeably, from country to country. Outside the US, some make a distinction between 

these terms, generally using the former to refer to the naturally sun-dried Californian product 

and the latter to raisins that have been dried after treatment in various dipping solutions.  
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 There are two methods for drying grapes to produce raisins. One involves natural sun-drying 

for a period of 2 to 3 weeks, either in trays on the ground between the vines or hanging on the 

vines themselves. Another involves a short (15 to 20 seconds) exposure to hot water (87 to 

93oC) and then placement in a dehydration tunnel (71oC) for 20 to 24 hours. 

Raisins acquire their dark brown coloring from an accumulation of brown-black melanin 

pigments produced by polyphenol oxidase activity and non-enzymatic reactions. Golden raisins 

are Thompson Seedless grapes that have been dipped in hot water and treated with sulfur 

dioxide to prevent these darkening reactions.  

 Today, worldwide production of raisins and sultanas alone exceeds 1 million tons. Dried 

fruit is produced in most geographic regions of the world, and consumption occurs in all 

cultures and demographic segments. The US is the world’s leading raisin producer. California 

accounts for over 90% of the total US grape production, using almost 3 million tons of grapes to 

produce approximately 400,000 tons of raisins per year.37  

VII. Nutrient Composition:   
 i. Carbohydrates, vitamins and minerals 

Raisins, like most fruits, possess a combination of an appealing, sweet taste and 

nutritional value. Raisins provide essential nutrients, soluble and insoluble fiber, and health 

protective bioactive components, or phytochemicals. Table 1 shows selected nutrient 

compositions of raisins and of Thompson Seedless grapes as a reference.38  Both raisins and 

grapes provide similar amounts of sugar (19.6g and 21.4g, respectively), divided almost 

equally between fructose and glucose with minimal amounts of sucrose. Raisins, like all 

fruits, are high in potassium and low in sodium. Compared to other fruits, they are high in 

magnesium and iron.  
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Table 1. Selected Essential Nutrients in Grapes and Seedless Raisins38 * 
 

           Nutrient Units 
Value per 
Serving 

Seedless Raisins 
(32.5g) 

Values per Serving 
Thompson Seedless 

Grapes 
(135g) 

            Water g 5 108.6 

            Energy kcal 97.5 93 

            Carbohydrate g 25.7 24.6 

Sugars 
(total) g 19.6 21.4 

Glucose g 9 9.8 

Fructose g 9.7 10.9 

Sucrose g 0.14 0.2 

            Iron mg 0.6 0.48 

            Magnesium mg 10.6 9.6 

            Potassium mg 243 258 

 

                                                        
*  The serving sizes used in Table 1 reflect a 4.15 to 1.00 dry away ratio commonly observed when Thompson Seedless grapes 
are dried into raisins. 
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ii. Boron  
Raisins are among the 50 major food contributors of boron in the American diet, having 

the highest concentration of boron at 2.2mg per 100g.39  Boron, a putative essential trace 

element† is crucial for the growth and maintenance of healthy bones and joints. 40 41 

Controlled animal studies have shown that boron is essential for normal growth of both bone 

and cartilage and appears to have a role in the maturation of the bone growth plate. 42  Boron 

supplementation in rats and chicks has been shown to increase bone strength. 43  Boron 

deprivation, on the other hand, affects the skeletal system, the effect being most evident when 

the animals are simultaneously exposed to a nutritional stress, such as a deficiency in vitamin D, 

calcium, magnesium or potassium. Boron thus appears to positively affect vitamin D, calcium 

and magnesium metabolism. Boron deficiency has been reported in studies of rats and chickens 

and in three human clinical studies.44 

 Boron may also have a preventive or therapeutic effect on osteoporosis by reducing bone 

calcium loss in postmenopausal women. Controlled boron deprivation studies indicate that 

boron has an essential role in maintaining bone density. In clinical studies including both men 

and women, boron supplementation after consumption of a low-boron diet increased previously 

suppressed 25-hydroxycholecalcipherol (vitamin D) levels. Supplementation of a low-boron diet 

with an amount of boron commonly found in diets high in fruits and vegetables induced changes 

in postmenopausal women consistent with the prevention of calcium loss and bone 

demineralization.45  In one study, estrogen therapy increased serum 17-beta-estradiol in 

postmenopausal women but not if they were fed low-boron diets. Although a mechanism that 

explains how boron affects bone formation and remodeling has yet to be defined, it appears that 

                                                        
† Two expert scientific committees have reviewed literature on the significance of boron in human nutrition. A World Health Organization 
Expert Committee on Trace Elements. In: Human Nutrition has concluded that boron is “probably essential.” Additionally, a workshop on 
recommended intakes for trace elements sponsored by the USDA proposed that a provisional Recommended Dietary Allowance should be 
established for the mineral. 
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dietary boron may be required to convert estrogen and vitamin D to their more active form (17-

beta-estradiol and 1,25-OH2D3, respectively). Recent animal studies support this hypothesis as 

results indicate that boron works synergistically with estrogen to exert its beneficial role on 

calcium and magnesium homeostasis. Investigators believe that boron may be an important 

nutritional factor determining the incidence of osteoporosis. 

 Boron may also play a role in preventing arthritis.46  People suffering from osteoarthritis 

have been shown to have lower boron concentrations in femur heads, bones and synovial fluid 

than those without the disorder. In areas of the world where boron intake is usually 1.0mg or 

less per day, the estimated incidence of arthritis ranges from 20 to 70%, whereas in areas where 

boron intake is usually 3 to 10mg, the estimated incidence of arthritis ranges from 0 to 10%. In 

Australia, where much of the produce is grown in boron-deficient soil, there is a high 

occurrence of osteoarthritis, and boron supplements have been widely considered an effective 

treatment.47  Experimental evidence suggests that boron is also involved in the inflammatory 

process, or immune function. When an antigen was injected in rats to induce arthritis, those 

given boron supplements exhibited less swelling of the paws and lower circulating neutrophil 

concentrations than did those deficient in boron.48 

 In conclusion, raisins are rich in boron, a mineral which is important for bone growth 

and maintenance. Boron in raisins may protect against osteoporosis by preventing bone loss 

and may have a role in preventing arthritis. 

 iii. Fiber 

High fiber diets have been promoted to help reduce the risk of developing various 

conditions, including constipation, heart disease, diabetes, diverticular disease, colon cancer 

and obesity. The Institute of Medicine and the Dietary Guidelines for Americans 2005 

recommends that children (ages 1 and up) and adults consume 14g of fiber for every 1,000 

calories of food they eat each day.49 50 However, most Americans consume far less fiber than 


