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APPROVED ORANGE JUICE COLORIMETER AND SPECTROPHOTOMETERS

In 1985, the U.S. Department of Agriculture (USDA), Agricultural Research Service (ARS) in
cooperation with the Florida Department of Citrus (FDOC), and the Agricultural Marketing
Service (AMS) completed a study of electronic colorimeters and spectrophotometers for use in the
evaluation of "color" in orange juice. The study was based on a request from the Florida citrus
processing industry to evaluate other instruments, thereby supplementing the approved HunterLab
D45 and D45D2 Citrus Colorimeters.

Data was gathered by AMS Agricultural Commaodity Graders during the 1984-1985 citrus
processing season on samples of domestic juice from California and Florida and imported juice
from various countries. ARS scientists assisted in designing the study, conducted statistical
analysis of the data, and developed equations for values obtained from the instruments under
evaluation. A technical report of the research was given at the Citrus Processing and Technology
Conference, Lake Alfred, Florida, on October 16, 1985.

Since 1985, AMS and ARS have been conducting periodic evaluations of electronic orange juice
colorimeters and spectrophotometers to monitor their performance. Based on these evaluations,
the HunterLab LabScan Colorimeter (Model LS-5100) was dropped from the list of approved
colorimeters, effective September 2, 1994,

The GretagMacbeth Color i5 and Xrite Ci7600 underwent trials in 2005-2006 and 2018,
respectively and both were approved for use.

In 2019 orange juice color measurements were collected by AMS using three model Ci7520 Xrite

colorimeters. Data was submitted to the AMS Agricultural Analytics Division. The data from the
three Ci7520s was compared to data from one i5 and one Ci7600 for a total of six comparisons per
sample. The Ci7520 was found to be comparable to the i5 and Ci7600.

The following colorimeters and spectrophotometers with their respective equations are approved
for products covered by the U.S. Standards for Grades of Orange Juice

List of Approved Colorimeters

HunterLab Citrus Colorimeter (Model D45/D45D2)
(using OJ4 tube calibration)
CN=0.165CR +0.111 CY + 2251
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List of Approved Spectrophotometers

Macbeth Color-Eye Spectrophotometer Macbeth Color-Eye Spectrophotometer

(Model 1500) (Model 3000 and Model 3100)

(using white tile calibration) (using white tile calibration)

CN =39.35+1.74X - 1.28Y - 0.94Z CN =14.5(3.15X/Y - ZIY +5.2/Y) - 2.6
Machbeth Color-Eye Spectrophotometer Macbeth Color i5

(Model 2020+) (using white tile calibration)

(using white tile calibration) CN =14.5(3.15X/Y - ZIY + 3.9/Y) - 2.6
CN =17(3.4X/Y - ZIY +5/Y) -12.6

Xrite Ci7600 Spectrophotometer Xrite Ci7520 Spectrophotometer

(using white tile calibration) (using white tile calibration)
CN=14.5(3.15X/Y - ZIY + 3.9/Y)-2.6 CN=14.5(3.15X/Y - Z/Y + 3.9/Y)-2.6

“SCI moving forward in the 21% Century using technology, innovation, and old fashioned hard work”

Non-Discrimination Policy: In accordance with Federal civil rights law and U.S. Department of
Agriculture (USDA) civil rights regulations and policies, the USDA, its Agencies, offices, and
employees, and institutions participating in or administering USDA programs are prohibited from
discriminating based on race, color, national origin, religion, sex, gender identity (including gender
expression), sexual orientation, disability, age, marital status, family/parental status, income
derived from a public assistance program, political beliefs, or reprisal or retaliation for prior civil
rights activity, in any program or activity conducted or funded by USDA (not all bases apply to all
programs). Remedies and complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of communication for program information
(e.g., Braille, large print, audiotape, American Sign Language, etc.) should contact the responsible
Agency or USDA's TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA
through the Federal Relay Service at (800) 877-8339. Additionally, program information may be
made available in languages other than English.

To file a program discrimination complaint, complete the USDA Program Discrimination
Complaint Form, AD-3027, found online at How to File a Program Discrimination Complaint and
at any USDA office or write a letter addressed to USDA and provide in the letter all of the
information requested in the form. To request a copy of the complaint form, call (866) 632-9992.
Submit your completed form or letter to USDA by: (1) mail: U.S. Department of Agriculture,
Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, SW, Washington,
D.C. 20250-9410; (2) fax: (202) 690-7442; or (3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.
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