
INTRODUCTION AND GENERAL METHODS 

Oranges, grapefruit, mandarins, and lemons are among the top 20 fruits for which retailers must 
post FDA-published nutrition information at the point of sale. 

The goal of the present research was to conduct a pilot study, in which California oranges, 
grapefruit, mandarins, and lemons would be collected mid-season and analyzed for nutrient 
content. The study results are intended to form the basis for future sampling and testing 
protocols, to help substantiate health and nutrient claims, and to provide current data for nutrition 
labeling and regulatory purposes. 

Samples were collected from packing houses in California and shipped to Covance Laboratories 
in Madison, Wisconsin for chemical analysis. Each sampler shipped fruit from one harvest date 
and growing region, documenting information about the fruit and its chain of custody. The 
laboratory carefully removed the rind, seeds, and core and analyzed the edible portion for 
nutrient content. Each sample lot for analysis was comprised of twelve fruit from a single 
packing house. 

Oranges. Two varieties were analyzed in this study. Washington Navel oranges were harvested 
in February 1998 from Tulare County, CA. Valencias were harvested in August 1998 from 
Ventura County, CA. Each variety was cornposited and analyzed separately by the laboratory. 

Nationally, navel oranges represent approximately 65% of the fresh use of oranges, with 
Valencia oranges representing approximately 35% (statistics for crops 1998-99 through 2000-O 1 
in: “Citrus Fruits 200 1 Summary,” September 200 1, Agricultural Statistics Board, NASS, 
USDA). 

Grapefruit. Rio Red grapefruit were harvested in March 1998 from Riverside County, CA. 

Mandarins. Delight mandarin oranges were harvested in February 1998 from Tulare County, CA. 

Lemons: Lemon samples were harvested in July 1998 fi-om Ventura County, CA. 

Results of the laboratory analyses are summarized in the tables on the following pages. Calories 
and calories from fat have been calculated using the specific energy factors (Atwater factors) 
appropriate for each fruit type. The energy factors are presented in each table under the column 
heading “E Factor.” 

The summary tables are followed by Covance Laboratory reports of the analytical data and 
methods. 



WASHINGTON NAVEL ORANGES AND VALENCIA ORANGES, PER 1OOG AND PER 154G 
Lab No.: 80300406,80803202 Lab Date: 3/3/98,8/18/98 
Harvest Date: 212 1198, 815198 Region: Tulare County, Ventura County 

I Nutrient 

Vit C 

t- 

Calcium 
iron 

IFolate 

2002 Food ?&search 

Unit E Navel/ Valencia/ Mead MeanJSvg O/oDV/ Lb1 Lb1 
Fact 10% 1 oog 1oog 1.54 svg Value %DV 

g 85.100 87.900 86.500 133.210 
f3 0.400 0.400 0.400 0.616 
kcal 52.452 42.338 47.395 72.988 70 
kcal 0.778 0.762 0.770 1.186 0 

mcg 

mg 

Inc. 

<5 .ooo 
c2.000 

0.200 

c5.000 c5.000 c7.700 <6.42% 
K2.000 c2.000 ~3.080 <4.11% 

0.322 0.261 0.402 

2 Oranges 



RIO RED GRAPEFRUIT, PER 1OOG AND PER 154G SERVING 
Lab No.: 80302099 Lab Date: 3/l l/98 
Harvest Date: 316198 Region: Riverside County 

2002 Food Research, Inc. 3 Red Grapefruit 



DELIGHT MANDARIN ORANGES, PER 1OOG AND PER 109G SERVING 
Lab No.: 80300412 Lab Date: 3/3/98 
Harvest Date: 2/27/98 Region: Tulare County 

Manganese mg 
ClTOtiUlll mcg 
Molybdenum me 
Boron Ims 

c5.000 c5.450 -=4.54% 
+=2 .ooo ~2.180 <2.91% 

0.112 0.122 

2002Foodltesearch, Inc. 4 Mandarins 



LEMONS, PER 1OOG AND PER 58G SERVING 
Lab No. : 80901233 Lab Date: 9/22/98 
Harvest Date: 7/23/98 Region: Ventura county 

2002 Food Research, Inc. 5 Lemons 


