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L PROGRAM SUMMARY

The following is the Fifth Progress Report for the collaborative IEF-NCBD-CeSSIAM project
"Increasing the Availability of Dietary Vitamin A to Under-Six-Year-Olds through Natural, Plant
Food-Sources of Provitamin A." (ProvitA), covering the four-month period of January-April, 1992,

A, Project Components

The following report will describe activities under each of the project components with supporting
documents cited as appendices.

The four components of the project are identified as:

1) Capacitating the laboratory at CeSSIAM in analysis of human plasma for retinol
concentrations (HPLC);

2) Chemical analysis for total vitamin A activity of important selected plant foods;
3) Effecting food-distribution intervention with important selected plant foods, and;

4) Evaluating the biological and behavioral impact within houselold units of the food
intervention

The schedule of events is attached as Appendix 1, Schedule of Activities.
B. Personnel

The persons contributing during this time period are listed in Appendix 2, List of Persons Involved.

IL. FOURTH PROGRESS REPORT ACTIVITIES FROM JANUARY THROUGH APRIL,
1992.

A. Headquarters

* Transfer of project funds to Guatemala for CeSSIAM-related components (#1,2,4) and IEF-
related component (#3) for expenses through the reporting period.

* Mr. john Barrows and Mr. Jack Blanks met with Dr. Steven Schwartz, Department of Food
Sciences of the North Carolina State University to discuss the completed sub-contract between IEF
and NCSU (for the analysis of provitamin A in plants) and possible future collaborative projects.

* Mr. John Barrows facilitated communication between CeSSIAM-Guatemala and Dr. Dan
Bankson of the Fred Hutchinson Cancer Center in Scattle, WA, to discuss consulting arrangements
for component #1. Mr. John Barrows also facilitated communication between CeSSIAM-Guatemala
and Dr. Steven Schwartz of the Department of Food Sciences of the North Carolina State University,
to discuss consulting arrangements for component #2.
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* Mr. John Barrows attended the meeting of the Carotene Interaction Group (CARIG) and of
the American Institute of Nutrition (AIN) during the FASEB week in Anaheim, CA on April 5th
through 8th, and was able to discuss details of ProvitA with the personnel attending including: Dr,
Noel W. Solomons; Dr. Gustavo Hernandez-Polanco; Dr. Jesus Bulux; Dra. Carmen Yolanda Lopez;
and Licda. Isabel Ramirez.

* Mr. Jack Blanks met with Licda Kena Saenz de Tejada, Dra Marylena Arita, Dr. Gustavo
Hernancez-Polanco, and Dr. Noel W. Solomons about their distinct roles in the ProvitA project
during his visit to Guatemala in April 1992.

* Mr. Jack Blanks and Mr. John Barrows of IEF Headquarters, Dr. Noel W. Solomons,
Scientific Coordinator of CeSSIAM met with Dr. Frances Davidson, Office of Nutrition and Mr.
Richard M. Seisman, Director of the Office of Nutrition, on April 28 to discuss IEF activities in
Guatemala.

B. Guatemala

i. Component #1: Capacitating the laboratory at CeSSIAM the analysis of human plasma
for retinol concentrations (HPLC)

* Teaching Site-Visit to Guatemala by Dr. Dan Bankson: Dr. Dan Bankson visited Guatemala
from March 29 to April 5 as the second phase of on-site visits to Guatemala by experts in analytical
chemistry related to retinol levels in plasma. (The former visit had been conducted by Dr. Frank
Morrow) The details of the visit are found in Appendix 3. The consultant resolved some issues of
preventive maintenance, reviewed the procedures for programming and calibration of the HPLC
machine. During his stay, Dr. Bankson along with Licda Romero and Licda Ramirez were able to
analyze and calculate a back-log of stored plasma samples. At the solicitation of the IEF-Honduras
project, Licda Ingrid Guisela Ordonez de Rivera of the Government of Honduras laboratory
accompanied the Guatemalan laboratory analysts in the training sessions toward the aim of developing
a routine for the analysis of pending plasma samples from the baseline survey of the IEF project in
Tegucigalpa.

* Attendance by Licda Isabel Ramirez at CARIG and FASEB: On April 4th, Licda Ramirez
travelled to Anaheim, California, USA to attend the IV meeting of the Carotene Research Interaction
Group (CARIG) which was held on Sunday, April < and to attend sessions related to micronutrient
nutrition and international nutrition at the meeting  the American Institute of Nutrition (April 6 to 9)
as part of the F.A.S.E.B. week.

* Training Experience for Licda Isabel Ramirez at the University of California, Davis: On
Sunday, April 12, Licda Ramirez travelled from Anaheim to Davis, California. Prof. Bo Lonnerdal
had arranged for a three-week, intensive training period in HPLC from a U.S. laboratory perspective
under the auspices of the Program of International Nutrition within the Department of Nutrition at the
University of California at Davis. The training extended from April 13 through the 30th. (For Licda
Isabel Ramirez’s report, see Appendix 4). While in Davis, CA, Licda Ramirez was instructed in
HPLC methods for retinoids by Ms. Greeniw Hu of the Nutrition Research Unit of the Medical
School and for carotenoids by Ms. Marjorie Haskell in the Department of Nutrition.
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* Routinz Maintenance of the Beckman HPLC in Guatemala: Prior to, and subsequent to, the
visit of Dr. Dan Bankson, the procedures of routine maintenance, as well as a trouble-shooting visit
by Ing. Jorge Perez, were undertaken for the Beckman "Gold System" HPLC at CeSSIAM in the
Hospital de Ojos y Oidos. A narrative of the activities and the response to the training visit of Dr.
Bankson are included in the Appendices S and 6, prepared by Licda Ma Eugenia Romero.

Lessons Learned

* Although the CeSSIAM laboratory is now able to analyze plasma for retinol, CeSSIAM
technicians need to develop a “track record" in routine HPLC analysis on blood for retinol. It is
quite feasible for CeSSIAM to initiate quantification of alpha-tocopherol using the current HPLC
system. Establishment of a system for carotenoid analysis is not feasible given current financial,
technical, and staff constraints.

* Additional attention should be made to the routine maintenance of the HPLC system. The
purchase of 2 set of tools and spare parts needs to be investigated.

Planned Activities for Sixth Reporting Period (May-Aug, 1992)

* The laboratory is now in operational condition. During the next trimester, the laboratory
(Licdas Romero and Ramirez) will continue to analyze occasional plasma samples that emanate from
vitamin A-related projects of CeSSIAM.

* The staff of Component #1 will be involved in the field collection and laboratory processing
of the blood samples to be collected in the three hamlets of Santa Rosa as part of the Final
Close-Out Activities of Component #4,

ii. Component #2: Chemical analysis for total vitamin A activity of important selected
plant sources

* Attendance by Dra Carmen Yolanda Lopez at CARIG and FASEB: On April 4th, Dra
Carmen Yolanda Lopez travelled to Anaheim, California, USA to attend the IV meeting of the
Carotene Research Interaction Group (CARIG) which was held on Sunday, April 5 and to attend
sessions related to micronutrient nutrition and international nutrition at the meeting of the American
Institute of Nutrition (April 6 to 9) as part of the F.A.S.E.B. week. She financed the trip out of her
own personal funds, such was her interest in gaining experience at these scientific events.

* Analysis of Four Indigenous Plants of Guatemala: The laboratory of Dr. Steven Schwartz of
North Carolina State University’s Department of Food Science participated in the summer of 1991 in
the chemical analysis of carrots, sweet potatoes and the green herb, "quilete,” for provitamin A
activity. Dra. C.Y. Lopez had processed a limited number of stabilized samples of 18 additional
carotene-containing plants and they had been delivered and stored frozen in Raleigh, NC. In Dr.
Schwartz’s lab, Peruvian student, Ana Maria Garcia, has undertaken analyses of four additional
species: 1) hierba buena (spearmint); 2) puntas de guisquil (tender shoots of chayote); 3) Osh-
Malanga (a wild green of Alta Verapaz) and 4) scallions. The results of these analyses are provided
in Appendix 6 entitled "Analysis of Provitamin A Content in Guatemalan Vegetables" which has been
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analyzed and evaluated both in Headquarters in Bethesda and in CeSSIAM in Guatemala. These data
are interesting, as they indicate the high content of provitamin A carotene in spearmint. The results
must be considered provisional and preliminary, since only two valid samples of cach species were
available. This coming summer, five to six stabilized samples of each of these spacies -- and 14
others -- will be subjected to definitive provitamin A assays.

* Contractual Arrangements for Additional Plant Provitamin A Assays: The contraciual
arrangements between the 1.E.F. and the North Carolina State University for purchasing of services
of analysis of 18 Guatemalan carotene-containing plants of interest to the food system of rural
Guatemala have been made. Appendix 7 is correspondence relevant to the development of that
contract.

* Draft Manual on Field Collection of Plants for Vitamin A Analysis: Dr. Carmen Yolanda
Lopez advanced the drafting of the manual on collection of plants for provitamin A analysis in
Spanish. Appendix 8 contains the up-dated draft of the document entitled: "Manual Tzcnico-
Metodologico para la Preparacion de Materiales de Plantas para Analisis Quimico de Actividad de
Vitamina A con la Determinacion de Provitamina A de Fuentes Alimenticias Populares".

Planned Activities for Sixth Reporting Period (May-Aug, 1992)

* Analysis of Additional Species of Guatemalan Carotene-rich Plants:  In the coming
trimester, the 18 remaining Guatemalan plants will be collected, stabilized and frozen during the last
week of June by staff members of CeSSIAM directed by C.Y. Lopez. The specimens will be hand-
carried to Raleigh, NC at the end of June by Mr. John Barrows of HQ Staff, I.LE.F. and Dr. Lopez of
the CeSSIAM staff. Through the aforementioned contractual arrangements, Prof. Schwartz and his
laboratory staft will undertake the quantitative assay for provitamin A activity.

* Finalization of the Spanish Version of the Manual and Drafting and Editing of the English
Version of the Manual: During the next trimester, the document entitled: "Manual Tecnico-
Metodologico para la Preparacion de Materiales de Plantas para Analisis Quimico de Actividad de
Vitamina A con la Determination de Provitamina A de Fuentes Alimenticias Populares” (Appendix 8)
will be edited and finalized, and it will begin to take the form of its English language translation, to
be entitled: Technical and Methodological Manual for the Preparation of Plant Tissue for Chemical
Analysis for Vitamin A Activity through the Determination of Provitamin A in Common Sources of
Vegetable Origin."

iii. Component #3: Effecting food distribution inteivention with important selected plant
foods

This component is directed by Dr. Gustavo Hernandez-Polanco out of the IEF administrative office in
Guatemala City. This component is administratively separate from the other three components of
ProvitA, which are based in CeSSIAM. Anthropologist, Licda Guisela Leche is the field coordinator,
assisted by two promoters, Mr. Edgar Amilcar Ortiz and Mr. Juan Carlos Martinez, and a staff of
local women who serve as weighers and packers of the individual household "food baskets™ in the
intervention hamlets.
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* Mr. Jack Blanks and Mr. John Barrows of IEF Headquarters met with Dr. Gustavo
Hernandez-Polanco and Licda Guisela Leche, IEF-Guatemala about activities of component #3 during
their visit to Guatemala in January, 1992. Part of the discussion concerned implementation, budget
considerations, and possible extended project activities after the intervention ends.

* Distribution of the produce continues as previously outlined in Progress Report #4
(September-December). In the early mornings of Tuesday and Friday of each week produce is
received in the parking lot of the Robles Hospital from the producers. The produce is weighed and
packed following a table that determines at a glance the required amount of carrot, sweet potato, and
"quilete” (RE by weight) required for 1-12 individuals.

* Produce is then transported to Santa Rosa for distribution at both aldeas (El Naranjo and El
Teocinte). Distribution follows a distribution list constructed from the census completed earlier in
1991. Administrative duties are scheduled for Monday and follow-up visits to households are made
on Wednesdays and Thursdays. The distribution began on October 15th 1991 and will continue for a
12 month period. The January and February Field Reports including the packing and distribution
schedules are found in Appendix 9A-B.

Lessons Learned

* The chemical analysis of fresh sweet potato by the laboratory of Dr. Steven Schwartz of
NCSU (Appendix 10) has implications for the quantitative impact of the distribution of vitamin A-
sources in the two intervention hamlets. Because the production of actual sweet potato (variety 387)
from the ICTA fields at La Fragua, Zacapa had not begun in June, 1991, when Dra. C.Y. Lopez
went to Raleigh, NC with plant tissue specimens, we approximated typical yellow-pulp sweet potatoes
with samples purchased at produce counters of supermarkets in the capital. These varieties (see: 3rd
Progress Report, Appendix 5A) had an average provitamin A content of 470 RE per 100 g fresh, wet
weight, and this was used as our benchmark value to index portion-sizes for the "food baskets" in the
intervention hamlets. As can be seen in the present assays (Appendix 10, this Report), which’
represent the actual sweet potatoes that are being used in the field distribution, the provitamin A
content is 70 RE per 100 g fresh, wet weight. The actual sweet potatoes being distributed, therefore,
have 1/7th of the vitamin A activity estimated. In the 33 g of sweet potato per day that is contained
in a ration, the delivery of vitamin A is 23 RE, rather than the previously estimated 150 RE. The
total daily ration of quilete, carrot and sweet potato contains 323 RE, instead of 450 RE. The amount
of the Zacapa sweet potato that would actually be needed to deliver 450 RE over three days would be
650 g per eligible participant.

* From close contact with professionals of the Guatemalan Institute of Agricultural Science and
Technology (ICTA), in the process of their providing carrots and sweet potato to the ProvitA project,
we learned of their overall interest in new varieties of sweet potato and in the extension of the
production of this crop. These contacts, primarilv with Lic Axel Esquite and Luis Maria Soto, led to
the consortium of individuals which developed within I.LE.F. (with CeSSIAM and NCSU) the project:
“Development of a Vitamin A-Rich Weaning Food and Child Cereal from Dried and ’Instantized’
Sweet Potato Buds."
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Planned Activities for Sixth Reporting Period (May-Aug, 1992)

*  The distribution of the plant products in El Teocinte and El Naranjo is programmed to continue
in an uninterrupted manner until the end of August, 1992,

iv. Component #4:  Evaluating the biological and behavioral impact within household units
of the food intervention.

This component continued to be supervised by Dr. Ivan Mendoza during the temporary absence of
Dr. Jesus Bulux. The primary field investigators are Lic Hector Gamero, research nutritionist of the
CeSSIAM staff, and Dra. Marylena Arita, the IEF "Carrigan Fellow" in Hypovitaminosis A and
Epidemiology from Honduras.

* Dr. Bulux travelled to Guatemala from March 14 to 18 as part of a combined journey to
Guatemala and Honduras. On March 16 and 17, he worked with Dr. Mendoza and Lic Gamero on
the issues of data-entry and data-analysis of Component #4.

* Dra. Arita was loaned from the ProvitA project to the IEF Honduras activities from March 16
to 25. The purpose of her travel to San Pedro Sula was two-fold: 1) She combined with Dr. Bulux in
a techn’ "l workshop organized by the IEF Honduras office to train field workers in the application
and int. +ation of the advanced conjunctival impression cytology technique for assessing vitamin A
status 1.. .. field on March 18 and 19, and then continued the training sessions by herself from
March 23 and 24; and 2) She attended the "Regional Conference on Nutrition Problems and the
Importance of Vitamin A" sponsored by MAMA, The Minisiry of Health of Honduras, and IEF-
Honduras in San Pedro Sula.

* Data-Reduction and Data Entry: It was realized that the collection of raw dietary data in the
field had advanced far faster than the reduction of that data (to quantitative portion sizes) and its
introduction into computer files. In consultation with Lic Humberto Mendez, a private consultant in
computer systems analysis, a system of data reduction for the 24 hr recall interviews and food-
frequency questionnaire was developed that would be compatible with the analytical software. During
most of the trimester, Lic Gamero and Dra. Arita, did the manual calculations on the data sheets,
completing the interviews from the baseline series (July - August, 1991). Also, the database, nutrient
calculations and statistical software were made "user-friendly" on the PC 286 at CeSSIAM which is
especially dedicated to the ProvitA diet calculations. Mr. Mendez was instrumental in making the
software operational and training the staff of CeSSIAM in its use.

* Planning of the Follow-up Field Activity: As planned in the design and calendar, there wonld
be two interval mini-surveys to evaluate the intrahousehold distribution and dietary behavior with
regard to the offering of yellow, orange and green edible plants and in relation to formats in El
Teocinte (whole family), EI Naranjo (eligible preschoolers) and Don Gregorio (control). This was
done by way of stratifying a subsample of the community for 24-hr recall intervicws on a specific day
of the week, equally represented Sunday through Saturday. During this trimester, the randomized
mapping was accomplished in preparation for the second, and final, interval survey in May.
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* Discussions on the Anthropological Data-Collection in the Final Close-out Field Activity:

The baseline and the final full-scale community surveys in the three Santa Rosa communities include
anthropological, dietary, and biological (blood) surveys. The anthropological data-collectior proceeds
with the participation of the Field Methods course for the undergraduate anthropology students in the
bachelor’s course in anthropology at the Universidad del Valle, Guatemala. The data-collection is
under the field supervision of Licda Eugenia Saenz-de-Tejada, now the Director of the Vitamin A
Training Unit of the IEF/NCBD. Details concerning the number of students available in the course
this year, their assignment among the different communities, their training and standardization, etc.,
was discussed by Lic Gamero, Licda Saenz-de-Tejada, and Dr. Mendoza.

* Abstract Drafting: Lic Gamero in conjunction with Dr. Jesus Bulux, Dra Arita, Eugenia
Saenz De-Tejada, Guisela Leche, Dr. Hernandez-polanco, and Dr. Solomons drafted an abstract for
submission to the Nutrition Foundation IVACG Secretariat for the upcoming XV IVACG Meeting *.
be held in Africa February, 1993. The abstract can be found as Appendix 12.

Lessons Learned

* With a preliminary analysis of the data three-months into the food distribution, we begin to
get a quantitative picture of the use of the plants. Given the stratified format for choosing the sample,
which included equal proportions of the population interviewed on each day of the week. Our foods
are distributed on two days of the week. Hence, if 100% of the foods were consumed, and eaten
within one day of their arrival in the home, we would expect them to be reported on 2 of 7 interview
opportunities or 28.5% of interviews. For the green herb, quilete, the 28% and 25% "mentions" in
the distiipution villages approximates a 100% household response-rate. For the carrots and the sweet
potato, the reported intakes were no greater than in the non-intervention village of Don Gregorio.

* With the completion of the consultancy from Lic H. Mendez, we now have a quantitative and
realistic idea of how much precoding by hand will be needed prior to the entry of the food-frequency
and 24-hr recall data from the four interval surveys of the three communities of Santa Rosa. The
conclusion is that it will take substantial staff time.

Planned Activities for Sixth Reporting Period (May-Aug, 1992)

* Submission of Abstract for IVACG 1993: The draft abstract will be edited and refined, and
submittec to the IVACG Secretariat by May 8th, for consideration for programming in the 1993
IVACG meetings in Africa.

* Second Follow-up Field Activity: In the month of May, a repeat of the ficld activity in which
subsamples of the populations from the full-distribution hamlet (EI Teociate), from the under-six
eligibility only hamlet (El Naranjo), and from the control, no intervention hamlet (Don Gregorio) are
targeted for rapid interviews will be conducted. This will consist of 24-hr dietary intake recalls for
preschool children and mother/ caretakers.

* Final Close-Out Field Activity: The final close-out field activity is to be a replica of the
initial baseline field activity of June through August, 1991. It will be conducted during comparable
calendar dates in 1992, and will have: 1) an anthropological data-collection component (conducted by
students from the Universidad del Valle on their "field research” elective under the guidance of
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Licda. Kena Saenz de Tejada); 2) a dietary data-collection component (conducted by Lic Hector
Gamero and Dra. Marylena Arita); and 3) a biological sample component (in which plasma samples
for retinol and B-carotene are drawn by the laboratory staff and physicians of CeSSIAM).

* Data-Entry: The dietary data from the initial field trial, conducted in July and August of
1991 have now been reduced to expressions of portion size and are compatible with the computer
program to calculate individual nutrient intakes for the subject-days covered in the food-frequency and
24-hr recall interviews. It is hoped to obtain supplemental labor for the mechanical process of
entering the data into the computer data-files during the next trimester.
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Appendix #2
List of Persons Involved

PERSONS CONTRIBUTING
TO THE ACTIVITIES OF PROVITA
DURING THE FIRST TRIMESTER OF 1992

BETHESDA, MARYLAND

Jack Blanks, MA, Director of Programs, HQ Staff, IEF

John Barrows, MPH, Child Survival-vVitamin A Coord., HQ Staff, IEF

Laine Isaacson, MA, Program Assistant, HQ Staff, IEF
GUATEMALA

Noel W. Solomons, MD, CeSSIAM

Jesus Bulux, MD, CeSSIAM

Gustavo Hernandez-Polanco, MD, IEF-Guatemala
Guisela Leche, IEF-Guatemala

Isabel Ramirez, CeSSIAM

Ma Eugenia Romero, CeSSIAM

Hector Gamero, CeSSIAM

Marylena Arita, MD IEF-Honduras

Eugenia Saenz-de-Tejada, IEF-Guatemala

Ivan Mendoza, MD, CeSSIAM

SEATTLE, WASHINGTON

Dan Bankson, MSc, PhD, Fred Hutchinson Cancer Research Center

RALEIGH, NORTH CAROLINA

Steven Schwartz, PhD, North Carolina State University



APPENDIX 3

Visit to the Center for Studies of Sensory Impairment, Aging and
Metabolism (CeSSIAM) by International Eye Foundation Consultant,

Dr. Daniel Bankson

Guatemala City, CA
March 30-— April 4, 1982

VISIT GOALS:

1. To assess the laboratory in terms of equipment and
supplies.

. To review the qualificetions of the laboratory personnel.

To advise on repair and maintenance issues.

. To determine quality control needs.

To assess the feasibility of up-grading training and

machinery to allow for future CeSSIAM ability to conduct

retinol and carotene analysis.

nbwiN

PERSONNEL DESCRIPTION AND RECOMMENDATIONS:
Present for most of the 5 day laboratory visit were:

Lic. lsabel de Ramirez
Lic. Maria Eugenia Romero
Dr. Ingrid Giscela Ordonez de Rivera

Dr. Bankson agrees with Dr. Morrow's assessment of the technical
abilities of the CeSSliAM staff. They are enthusiastic but still
are limited by the amount of time they can spend in the HPLC
Jab. Beginning April 1, 1992 lLic. Romero began working full
time for CeSSIAM but still must divide her time between the HPLC
and the Shigella Project. Because Lic. de Ramriez directs the
hosptial clinical laboratories and most of her work load is in
the morning, she should be available to work with the HPLC in
the afternoons. Therfore Lic. Romero, with Dr. Solomons help,
should arrange to staff the laboratory in the mornings. By
working as a team these two laboratorians could help to make
rout.ine HPLC analysis at CeSSIAM a reality. With the help of
Dr. Solomons or a laboratory consultant, realistic weekly goals
must be made for the lab. Daily entries should be made in a
bound notebook to aid in the transfer of information between lab
workers and to document trouble-shooting and the performance of

controls and standard curves. lLevy~-Jennings plots should be
made for serum pools and modified Westgard rules should be
instituted. Dr. Bankson left 2 pamphlets and 1 book on HPLC

for the CeSSIAM laboratory staff Lo use when trouble shooting.
Once the calculations are understood and routinely performed
then the laboratorians should seot up the integrator {or
automated sample concentration determinations.



DARILY ACCOMPLISHMENTS AND OTHER RECOMMENDATIONS:

Dr. Bankson arrived on the evening of March 30, 18392. Almost
one year after the visit of the last HPLC consultant, Dr. Frank
Morrow, who visited CeSS1AM on April 11, 19382. On Monday March
31, 1892 Dr. Bankson arrived at the CeSSIAM laboratory. The
HPLC had undergone maintenance in the prevous week during which
a new pre—-column had been installed. Dr. Rivera arrived from
Honduras in the mid-morning. We revicecwed general HPLC
techniques and a decision was made not to invest time in
customizing a "black—-box" integrator program for CeSSIAM use.

In this way the staff could first become adept in performing the
necessary calculations by hand. A statistical function
calculator with linear regression capability was borrowed. The
CeSSINAM staff require a calculator that can perform these
calculations.

Standard solutions had last been made during Dr. Morrou's visit.
Early HPLC runs showed these standards to be severly degraded.
So the first project was to make new standards (see Apppendix
1). We first made '"concentrated standards" using the CeSSIAaM
analytical balance. (The balance needs to be calibrated once or
preferably twuice a year with certified weights). Dilutions of
1:100 were made to obtain "“working standards". (There is an
inadequate supply of stoppered flasks. An assortment of %, 10,
25, 100, 250 ml flasks with ground glass stoppers should be
purchased as back up for the ones that exist now. ) In the early
afternoon Dr. Bankson drove across towun to the Bonin
Laboratories where the absorbances of the dilute "working
standard" solutions were determined. Back at. CeSSI1InM
calculations were performed that showed that the concentrations
of the solutions obtained by weighing were approximately 20%
grecater than the concentrations obtained by ultraviolet
absorbance rcadings.

On Tuesday March 31, 1992 we spent virtually the entire day
attending to several problems tLhat were eventuallly traced to
the inadequate degassing of the methanol mobile phase solvent.
The HPLC grade methanol was found to be heavily contaminated
with large particles that in the past probably contributed to
the problems with -the pump check valves. Routine filtering of
HPLC solvents must be instituted Lo avoid costly down time. The
design of the solvent reservoir inlet filters causes trapping of
air and contributes to the sporadic appearance of air bubbles in

the solvent. lines. These filters were removed which helped in
removing bubbles from the system bul increased the risk of pump
back pressurce builld up from clogged check valves. This day of
trouble shooting could have boeen greatly facilitated by havi ng
adequate tools in the laboratory. There 1s no CeSSlalkl
laboratory tool} kit. The laboratory requires o small bench top
cabinet with many small drawers in uhich to place the ffollowi ne

1Loms:



1. 1 roll of "HPLC grade'" teflon tape to wrap around the
threads of the HPLC fittings. The teflon tape borrowed from the
hospital maintenance people was dissolved by the HPLC solvents.

2. An assortment of Philips and slot head screw drivers.

3. 1 vice that can be clamped to the bench top so that
fittings can be stabilized when necessary.

4. 1 set of small files for making fittings and for scoring
the glass vials in which some of the standards are stored.

5. 1 hammer
6. 1 sheet of emery cloth for sanding down the HPLC tubing.
?. An assortment of HPLC fittings including: male and female

endfittings, ferrules, high pressure small-bore stainless steel
tubing, ;

In addition the lab also requires

8. A magnetic stirring plate/heater and an assortment of
teflon coated stir bars for aiding in the degassing of solvents

9. 1 metal ring stand and an assortment of clamps to secure
the degassing reservoir while it is being subjected to vacuum.

10. A dependable UV/visible spectrophotometer so that staff
don'‘t have Lu spend 1 afternoon a week travelling to another
laboratory

11. N solvent filtering bottle. There is a Millipore filtering
device but the lab requires an Erlenmeyer Filtering IFlask,
preferably of at least 1000 ml, and several solvent resistant
corks that fit the flask. The cork will neced to be bored out
with a multiple-sized cork borer. One or two holes should be
made for the insertion of the filtering stem or the vacuum
attachment.

Note: The lab requires repair or replacement of the the P-1000
pipetman.

The lab requires a whole new HPLC back pressure regulator.

The lab requires a black—-out drape for the chromatography
laboratory. The clinical lab has an adequate drape.

On Wednesday April 1, 1932 we pooled patient samples o make a
serum pool tLhat can be aliquoted in the future and stored 1n a

70 C freczer for use as control specimens, 1 wrote up a
general procoedure ffor the laboratory personnel to ffollow. With
a method Lo use we ran replicates of the serum pool and
performed calculations by hand. The HPLC ran well and the

calculated value ffor Lthe serum pool was in the nourmal range ffor
scrum retinoel concentration,
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on Thursday April 2, 1882 Lic. Maria Eugenia Romero and Dr.
Ordonez de Rivera performed reproducibility studies using 2
different amounts of serum (100 ul or 300 ul). These studies
are described in the Appendix. Although precision was very good
at approximately 2% CV, each set of 4 samples appeared to have
an obvious outlier. Therefore, it would be adviseable to
perform all analyses in duplicate, at least until there is a
history of successuful singlicate testing by the CeSSIAmM
laboratory. At the end of the day we decided to make a push to
analyze all the Shigella proJject study samples that were
avallable.

On Friday April 3, 1882 all 4 of us worked sporadically on
running the 47 serum samples in duplicate with standards. Dr.
Ordenez de Rivera left at 1:00 PIM to return to Honduras. Lic.
Isabel de Ramirez stayed with us until after 8:00 PM. She left
to finish preparations for a flight to Los fAingeles in the
morning. Lic. Maria Eugenia Romero stayed with me until
midnight when the last sample was finished.

On Saturday April 4, 1982 the calculations were completed but

Dr. Bankson did not have a chance to go over the calculational
strategy in detail. Details of the calculations are found in

the Appendix. The remainder of Saturday was spent uriting up

the report.

Dr. Bankson left Guatemala City during the morning of Sunday
April 5, 1882.

FURTHER FINDINGS AND RECOMENDATI1ON:

Dr. Morrow's report was referred to and Dr. Bankson was in
general agreement with his findings. Important changes in the
last year are described below.

1. The lab now has access to a —-20 degree C freezer where
standards and samples can be stored. The clinical laboratory
refrigerator/freezer is inadequate for the long term storage of
any samples. The serum pool did not freeze in the 24 hours that
it was first put into the freezer section. The freezer scection
should be thawed to remove adherent ice which would allow the
freezer to reach colder temperatures.

2. CeSSIAM i1s fortunate to have a former employee, Mr. Jorge
Perez, now working at Bonin Laboratories. His laboratory has a
sophisticated UV/visible spectrophotometer that was used Lo
measure working standard absorbances. The Spectronic 100
referred to by Dr. Morrow is still not able to measure
absorbance in the ultravioletl range. The CeSS1AM staff and

Jorse Perez have concludaed that this spectrophotometer i not
usabloe for UV measurcments and 1Ls repalr does nol appoar Lo be
stralght foruard.
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3. ~In response to IXII1 5. of Dr. Morrow's report, If CeSSInM
had aluminum feil with which to wrap standard vials then it
would not need to obtain 'special'" amber glass storage vials.

q, The CeSSIAM laboratory staff are not re—~using disposable
supplies. I applaude them on being watchful of costs.
5. CeSSTAM should consider inclusion of THBQ, a synthetic

antioxidant, inorder to preserve retinol in extracted samples,

6. Dr. Bankson didn't have time to initiate an experiment to
determine whether the HPLC detector could be used as a UV
spectrophotometer. If this was possible then the purchase of a
UV visible spectrophotometer could be delayed. A correlational
study between the HPLC detector and the Bonin Laboratory
spectrophotometer would have to be performed. The pathlenzth of
HPLC detector is important to know to make the correct
calculations.

THE FUTURE FOR THE CeSSIAM HPLC LABORATORY:

The CeSSIAM staff need to establish a track record in performing
HPL.C analyses on blood for retinol. It would be relatively
simple for them to initiate quantitation of alpha—-tocopherol in

these same samples using the current HPLC system. The set up
and establishment of a system for carotenoid analysis is another
leap ahead. There would need to be a considerable investment in
equipment which would include such things as another detector, a
column Jjacket, and a constant temperaturce wvaterbath. The run
times for carotenoid analysis could vary from 10 to 30 min
depending upon whether one wvants to measure retinol or other
compounds simultaneously. Training by a CeS51NM laboratorian in

a laboratery emphasizing carotenoid analyosis would be essential.

Enthusiastically submitted,

Danicel D. Bankson, S.M,, Ph.D, DABCC

Associate, Fred Hutchinson Cancer Rescarch Center,
Seattle, WA -

Nssistant Director, Clinical Chemistry, VA IMedical Center
Seattle, WA

CC. Noel Solomons, M.D., CeSSInh
John Barrows, M. PH., 1LEIF



APPENDIX:

HPLC ANALYSIS OF PLASMA OR SERUM AT CESSIAM

Many of the HPLC methods used to measure vitamin A are
modifications of the procedure described by Bieri et al 1978 and
similarily by Driskell etal 1882 and many others.

CAUTION:

The procedure described in this addendum is specific for the
needs of the CeSSIAM analytical laboratory. It may be modified
depending upon the availability of supplies and equipment and.
the amount of blood available for analysis.

Briefly, plasma or serum is precipitated with an equal volume of

ethanol containing an internal standard (retinyl acetate). The
sample is vortexed and extracted with 1 to 2 volumes of hexane.
Two extractions are generally preferable to one. The vitamin A

partitioned into the hexane is removed to a second tube and
evaporated by gentle flushing with nitrogen gas using low heat
(approximately 37 degrees C). The dried vitamin A 1is
resuspended in mobile phase (100% methanol), vortexed for one
minute and microfuged to pellet any particulate that might
occlude the HPLC tubing, column or flow cell.

The CeSSIAM system consists of:

1 Beckman 166 variable wavelength UV detector

1 Beckman 427 Integrator

1 Beckman 116 programmable solvent module

1 Rheodyne 712% manual injector (an autosampler 15 availlable but
is not used because of the greater maintenance needs)

PREPARATION 0OIF STANDARDS: “concentrated standards”
(approximately 1 mg/ml) and "workling standards" (approximately
0.01 mg/mbL):

(Note these weights need not be exact because absorbance
readings provide the '"exact'" concentrations (scee
spectrophotometric determinations)

CONCENTRATED STANDARDS: 1 mg/100mL solutions of retinyl acetate
(RAC, internal standard) and retinol (ROH) are made up using
HPLC grade (o1 absolute) ethanol. Ground glass stoppered flasks
are required to maintain standard integrity.

The CeSSTInAM analyltical balance, displaying to 0.1 mg, was
adequate Lo weligh out both retinoids:

10 mg of RAC was diluted to 100 ml with ethanol; H mg of ROH was
diJuted Lo H0 ml with ethanol. These standards have the
approximate retinyl acetate and retinol concontrations of 1
me/mb, and arce stored at 20 C or louer. They are thouwht to be
stable for approxzimatcely 1 month



WORKING STANDARDS:

“"Working standards" are prepared from the 1 mg/mL “concentrated
standard" solutions described above. These standards are used
for standard curve generatlion. The working standard is a 1:100
dilution of the "concentrated" standard.

For RAC, the working standard was prepared by adding 0.25 mL of
standard to a 25 ml stoppered flask and diluting to 25 mlL.
Similarly, 0.1 mL of the 1 mg/mL ROH standard is added to a 10
ml stoppered flask and diluted with ethanol to the calibrated
mark.

It is crucial that the dispensing of the 0.25 mL and 0.1 mL
above be performed accurately and precisely so that between—-day
standard curves are reproducible if and when generated. The
P-200 pipetman (there are 2 in the laboratory) may accurately
dispense these small amounts providing that they are checked
routinely (say monthly) by weighing the amount of water it
dispenses using the analytical balarce. The P-1000 pipetman is
currently non—-functional and requires repair. This was
disadvantagous because it necessitated pipetting 0.125 mlL of RAC
twice which magnified the pipeting error for the RAC but not the
ROH. To equalize the error at this stage, (not an ideal
approach since error minimization for all steps is the most
desireable option) one could pipet 0.05 mL twice for the
generation of the ROH working standard.

STANDARD CURVES;

EFventually, standard curve generation will not he part of the

daily routine. Standard curves need only be gencerated 1f a
control pool 1s running more than 2 standard deviations (SD)
away from the mean. The incorporation of Westgard rules of

quality control into this aspect of Lhe work would improve the
quality of the results generated. (Note: Very few research labs
have a consiastent, quality control program. ) The concontration
of & pooulied serum sample should be run as a control cvery time
samples are analyzed. Levy—-Jennings plots, that provide for the
plotting of control concentrations over time, should be used for
easy tracking of deviations from the mean and therefore allow
for early corrective intervention.

The working standard concentrations IMUST be verifed spectro-
photometrically inorder to determine the concentration of the
100 fold more concentrated "concentrated standard". ldecally,
the concentration of the working standard should be determined
at weekly intervals (as it is stable only for one week) or when
consistent deviation of Lthe control (s) warrants thae eeneration
of a new standard curve. However, as in the case of CesSlam,
where therce 15 no onsite UV spectrophotometer, one could
probably assume correctly that the 70 degree

\O
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freezer-maintained "concentrated standard" is stable over a 30
day period and that no "significant" error results from the
1:100 dilution. These are assumptions and the ideal would be to
have a more accessible UV/visible spectrophotometer to measure
the working standard absorbance whenever it is generated.

(There are several low end choices in the range of $2,000 %o
$5000 US and even less if purchased as a demo or reconditioned
model).

PURIFICATION OF STANDARDS OR ESTIMATION OF IMPURITY:

Determining the concentration of a standard is not enough. The
purity of the standard must be guaranteed. Retinol and retinyl
acetate are rnot sold as pure compounds. Purity may be at 70%
and lower if the compounds have been stored for a long time or
mishandled. There are two ways to work with unpure compounds.
The first method is the preferred of the two as it involves the
purification of the retinoid from all but those compounds that
both co—-elute and have UV absorbance.

1. Concentrated solutions (say, 1:10 dilution of the
‘concentrated standard" may be chromatographed and the central
portion of the dominant peak collected after it elutes from the
HPLC, concentrated or diluted as appropriate, and the absorbance
of the solution taken at 325nm (for ROH) or 328 nm (for RAC).

2. An alternate procedure was used here at CeSSIAM because of
the short time available for accomplishing all our goals. 1
don't believe that precision was affected. There may be some
small (but unknown) effect on accuracy.

The working standard is chromatographed and the percentagoe of
non-retinoid but UV absorbing material is subtracted {rom the
total UV absorbance (For examplce consider this hypothetical
example: The total UV absorbance from the elution of % peake i
100,000 arca unites. The once dominant peak, with 33,000 arca
units, is assumed to be the retincid while the other 4 peakes
totalling 7,000 units are due either to contaminants or Lo
ethanol absorbance. Ethanol absorbance can be taken into
account by injecting pure ethanol and measuring the total UV
absorbance that results, in this case say that amount is 2,000
units. Therefore, the contaminating (non-ethanol ) absorbance is
5,000 area units and the retinold may be considered to be 95%
pure. Ther‘efor‘c/al.)sor'l)aan(:(z measurements must also be corrected by
multiplying the calculated concentration by 0. 9%, (Notce: the
mobile phase in the CeSSITAM method is 100% methanol and the
ethanol that is the solvent for the retinoids elutes with the
solvent front; cthanol is used at many labs to dissolve ROH and
RAC because oxtinction coeftficients for these tLwo compound:ss arco
avallable from the lii,(:r‘al;ur(}.)

/’f"\
,ﬂ\l
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SPECTROPHOTOMETPIC DIETERMINATION OF RETINOID WORKING STANDARD
CUNCENTRATIONS:

Ing. Jorge Perez, Laboratory Director at the Bonin Laboratories
in Guatemala City, was kind to allow us the use of his Perkin
Elmer 3B Scanning UV/Visible Spectrophotometer. Scans of the
working standards between 400 nm and 180 nm showed the
characteristic retinoid profiles. Ethanol was also scanned.

The absorbances of retinol at 325nm and RAC at 328 nm were used
to calculate the concentrations of the working standards. After
taking the absorbance due to ethanol alone into account the net
absorbance for RAC was [0.163 — 0.028 = 0.135]; for ROH [0.21% -
0.028 = 0.187].

Using Beer's Law, A=E c¢ 1;

where A4 = absorbance;

E = absorbtion coefficient (that is the absorbance of a 1%
solution of pure compound, which is eq uivalent to the
absorbance of a 1 g/7100mL solution);

c is the concentration of the compound in g/100mL and;

L is the pathlength of the cuvette in centimeters.

Therefore,
For ROH: A=EcL
0D ROH in ETOH at 325 =0.215

A= 0.215; E=1780 g cm /100 ml; c=?, L= 1 cm
0.215 - (0.0283) etoh 0D = 1780 (c) (1)

c 0.1867/717°80

c= 0.000105 7100 ml. or 10% ug/100ml

[purity of ROH = 380.1% (by chromatography)]
therefore 10% x 0.901 = 94,5 ug/ml

For RAC:

£ at 328- 1%10

0D = 0.183 - (0.0283) etoh 0D = 0.1387
0.1387 = 110 (¢) (1)

c= 0.1387/71510

c= 0.0000918% /100 mL or 91.8 ug/100 mL
(purity of RAC = 90.1% (by chromatography)
therefore 91.85 x 0.301 = 82.8 ug/dl



CHROMATOGRAPHY :

See chromatograms in the laboratory for characteristics of the
peaks.

At a mobile phase (100 % methanol) flow rate of 1.5 ml/min
retinol elutes after 3.3 min and retinyl acetate after 4.3 min.
There is good separation of the peaks. The peaks are monitored
by measuring absorbance at 325 nm and the run currently is
stopped manually at approximately 5 minutes. Injections can be
made every S min. or at 2/hr. This does not take into account
the significant time spent in preparing the samples for
injection. labelling tubes, preping the HPLC, etc.

The integrator reports the retention time and areas of
“significant" peaks. [Note that the integrator 1s standardized
by making the LEVEL as close to 1000 mV as possible (via
autozeroing of the detector) and by utilizing the peak threshold
command (PT) at the beginning of the day. The peak threshold
setting is a function of the baseline noise of the chromatogram
scen by the integrator over 50 seconds. Low baseline noise is
indicated by a low PT number, near 12, high noise by a high PT
setting near 200. The CeSSIAM integrator from tuesday to
thursday assigned a PT number of about 40. On Friday the noise
was at 60 units. It is important to set the PT so that only
peaks will be integrated and not noise:]

WITHIN-RUN AND BETWEEN-RUN VARIABILITY:

Lic. Ma FEugenia Romero and Dr. Ingrid Giscela Ordonez de Rivera
gencrated the following results by repeatedly measuring a pooled
serum sanmple.

INVESTIGATOR n: (used 300 ul serum samplaes)
ANl anaelyses: mean: 3%.0 +,- 0.7 (SD); N=3; (CV=2%
PM analysoes: mean: 372.6 /- 0.8 (SD)Y,; N3, CV=2%

Note: One result was discarded in ceach set because they were
outliers. The total N in both the morning and afternoon runs
was f{our.

INVESTIGATOR B: (used 100 ul serum samples)
AM analyses: mean: 35.4 4+/- Q.7 (SD); N=3; CV=2%
P anal yses: mean: 37.8 +/- 4.1 (5D); N=A; CV-11%

Notce: One result was discarded in the morning run.

Because of these results Dr. Bankcon decided that 1t was
recessary to run all experimental samples in duplicate and
Accept them only 1 they were 1n "rcecasonable!" agreement,.
Otherwioe the sample must be rerun.



ThtE ANALYSIS OF THE SHIGELLA PROJECT SAMPLES:

Because the system was working so well «we planned to run 47
serum samples in duplicate on the last day of Dr. Bankson's
visit. Preparation for running the samples began at 7:00 AaM.
We estimated that, at 6 minutes per chromatogram for each
injection and with an anticipated total injection number of 120
samples, it would take us 12 hours Jjust to inject the samples.
As of this writing we are in our 15th hour and it will probably
take us 2 more hours for a total of 17 hours to finish up all
the work.

CALCULATIONS:

The main advantage of the described assay is that retinyl
acetate as the internal standard corrects for volume losses.
The standard curve describes the relationship between the ratio
of the areas of ROH/RAC on the y—-axis and the weight ratio of
ROH/RAC onthe x—-axis.

Standard Curve Data Generated on 4/3/92

etoh 28388 area (note 0.1 aufs)

roh 27684
rac 24021
ROH/RAC:
Vol. ratio Peak Area ratio Wt ratio
0.1/1 .102 0.114
.1/1 118 0.114
0.1/1 . 129 0.114
0.1/71 .118 0.114
).1/1 .120 0.114
0.5/71 . 609 0.57
0.571 .613 0.57
171 1.214 1.14
171 1.208 1.14
271 72.5%97 2.28
271 Z2.650 2.28
Y X

We can gencrate the standard curve using the above deta
Retinol concentration - 0.94% ug/ml

Retinyl acetatce concentration = 0.828 ug/ml ’
ziven that Lhe cquation for a line is def'ined as Y mx+b
the abowve dat:a result in

r- 0.39918 (- 0. 3938)

m(slope) 11449

blintercept) 0. 0x0
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In our curve the area ratio = sliope x wt ratio + b
therefore,
area ratio — b/ slope = wt ratio

since we know that the concentration of retinyl acetate is 0.828
ug/ml we can solve for the wt of retinol in the wt ratio

area ratio - (-0.03) / 1.149 = wt ratio

e.g. for sample 2b from April 4/92:

area of ROH =26944

area of RAC =84432

therefore, the area ratio of ROH/RAC = 0.32, can be inserted
into the equation to determine the wt ratio

0.32 - (-0.03) 71.149 = 0.3046
0.3046 = wt ROH/wt RAC

In our procedure we kept the proportions the same as yvesterday
but reduced the volumes. We had to do this because wvery little

serum was available.

We used 70 ul serum, 35 ul RAC, 35 ul ETOH, and extracted 2x
with 140 ul of hexane

We resuspended the sample in 70 ul of methanol prior to
injection onto the 10 ul sample loop.

Therefore, 35 ul RAC x 0.83 ug/ml x 1 mL/1000 ul = 0.0291 ug
0.0291 ug of RAC was added to the original sample
Therefore, 0.3046 x 0.0291 = 0.00838 ug ROH

This is the amount in 70 u} of serum
0.0089 ug /70 ul = 0.000127 ug/ul = 12.7 ug/100ml

A full listing of all sample area ratios and the calculated
concentration of retinol is not attached to this report.
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APPENDIX 4

ACTIVITIES REFORT. Trin to UC Davie.

To: Dr. Noel Solomons
Mr. John Karrows

From: Isabel de Ramitez,

Date: from April Sth to Aprii ¥9Y. 1992,

From April Sth Lu Aprlil 9th we went to FASER attending the
activities primarily about E-carotenes.

From April 13Uh to April 29th I went to UC Davis.,

i. There. I wurked in Dr. H. Lonnedal s lab (Vitamin and Mineral
Core Lab) with Retinpl samples by HMPLC.

Tiwe first day | observed Greeni Hu., M. who is in charge of
Retinal and Mineral samples. She Pupiained the tochric 4o -me;

After that she nave me the Opportunity to Fun swver al samples;
vou may see the chromatograms.

They are working with Watere 600 HPELC. It tiwm o diftTerent
Integrator tham the Beckman System Gold.

We made the Lingarity procedure for Viteanmiiis A Jna E by HELLU
alsao.

2. 1 talked with Mariorie Haskell. MS. She is o PhD student, and
cshe showert me her techic, which is a lattle different tham what
WR tee in our lab. Bhe has better resulution with the standard.
She vave me several notes Lu use in our lar.

J. The lazt week, Di-. Wahed, Mead of Biocremestry & Nutrition in
the Imternaliutial Center tor Dirarrhoeal Diser’car Research in
Bangladesh was at Davis. He is aleo irmterostod in Vitamin A,

‘: Z ro-— ——

c . )
LN AV R

© ot and’ we ‘worked toaether ‘in the” 1 ahroee-ee
He pregented a seminar . and 1 attended it.

4. [ used the UC Davie | ibrary to cec difrerent publicatiouns about
vitamins and other topicea.

Finally, 1 juet want to oy thanl you for this oppor Luavid ty . and we

hope the: we can roturn <he favcr tiy Ju:ay our pest job,

v
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APPENDIX 5A

REPORT OF PROVITA PROJECT
COMPONENT I (HPLC), JANUARY-APRIL 1992
I. INTRODUCTION:

In this period we had four important events: repairmen and
maintenance of the HPLC system, the training with Dr. Bankson in
Guatemala, the first determination os plasmatic retinol in a
group of samples of the Shigella project of CESSIAM, and the trip
of Lic. Isabel de Ramirez to Davis University, California for to

get experience on the determination of retinol by HPLC.

II. TREPAIRMEN AND MAINTENANCE OF THE HPLC SYSTEM:

On January 22, we detected some problems in the system
solvents delivery because there were a lot of bubbles in the
lines of the solvents. We proceeded to degassing the methanol
used for the flow and to purge the system for to eliminate all
the air bkubbles that would can to pass to the cell detector.
After this we observed that backpressure of the system had been
decreased around 20% of the pressure that we input. Making an
analysis of the possible troubleshooting we decided that the
problem was in the check valve of the pump and because of this we

called to Ing. Jorge Perez for his assesory.

The Ing. Perez came the same day to evaluate de problem. he
proceeded to isolate the troubleshooting follewing the next
steps:

1. Degassing the solvent.



2. To disconnect the column (in this case must not be pressure
for to probe that the problem isn 't here.

3. To revise the filter valve check, but here we had the problem
that we don’t have the necessary tool for to open the valve.
This tool is necessary because we must to check if the piston
isn"t adhered tc the head pump,. broken or whit air bubbles.

4. To check the filter valve and here we met an obstruction that
Ing. Perez retired.

5. We tried again the bhackpressure and this had been increased

in around 19-15%.

Ing. Perez indicated te wus that for to be sure that there

sn’'t a problem in the check valve he needed two tools, one for

e

to open the valve and other for to epen the column, but in
Guatemala he knew that onlyv one person who can be borrow them and
because of  that rhe maintenance was stop until he would can o

get the tools.
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On February 27, Ing. o say that he had the
tool but because of the trip of Licds,  de Ramires  and Licods

Romero foro *he remt weel Uhe maintenan o was deted for omarch 10

PR

n march 16, the ing. /7 VFeres figished the maintenance of aii ihe

syatem.
The lnp. Perez said that the pressure decressed  arcound H%
because the column hasn U cncugh packing inside and he  asked for

A list of accessories that he consider necessarv Tor the next

v,



maintenance of the system. The diagnosis of the Ing. Perez was
that the HPLC is in excellent conditions for to work and that we
can te optimize our procedure if we can get one shorter column
than we have actually. And about the packing of the column he
said that if we don"t get a replacement he can to use the packing
0of a precolumn that we have in CESSIAM lab (thie will be more

expensive that to buy the packing).

IT. VISIT OF Dr. DANIEL BANKSON TO CES3TAM:

The Dr. Bankson arrived to Guatemala in march 29 and we began
to work with him on monday 3@ around the 8:3® am, checking the
HPLC system function and over all the function of the integrator.

LEround the 11:0@ am the Dra. Ingrid Ordones de Rivera arrived to

the CEZSIAM lab and se incorporated (o the work. This day we
were working on the preparation of a calibratrion curve, the Dr.
Hankern explaiced to usg the  principles of 1he calibration curve,
viee  reviged  the  Biepi  method for deternioation of  plasmatico
retinol and the method used for Dra. de Rivers in Honduras. At

the afternoon when all the standars were resdy for to be measured

in a W-srechtrophotometer, the D Bankoon. 1ieda de Ramires and

Dra Jde Kivers went o Lhe Bonnin lab where P00, Peres  bhorowe
aone spechicophotoneter. After thal we van ihe work standars ol

Aifferant dilotion in the HELT O for o to pet the  area ratio of
retinol /retinolacetate. With the area ratic and Lhe weigh of
standars the Do Bankson taught Lo us how Lo calculate the weigh
ratior to use the  Beer s law for to pet the factor  for to

calculate the retinol concentration in a sample.
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On Monday we prepared a pool of sera using the sera of

hospital biochemical lab proof of this day.

The next day (March 31) we prepared 8 samples from the sera
pool, four to this for to wuse the Bieri s method modified that
Dr. Morrow taught to us and the others for to be run with the
method of Dra. de Ordones’s lab. At the afternoon we had some
problems because we lost the backpressure regulator. and there

vere a lot of problems with the air bubbles but Dr. Bankson made

-

some recommendation about our metheod of degassing the sample and
we got to eliminate the problem of air bubbles, but the

backpressure was instable so we decided to make a phone ceonsult

to Ing. perez far o know his opinion. He said that the
vackpressure regulator isn’t so important for to work and he gave

4

te us & serial of steps for to eliminate the problem. because in

nisooopinion there  was oalr in o the  pump. We iollowed  the
instruction and we eliminated the instability in the svstem. We
Injected our  samples and the Dr. Bankson did the caloulation of

the concentration of retinol, regression coefficient. standard
deviation and variation coefficienti (CV) and nest Yie explained to
2 how te oo ad ol thio o caleniation.

The resulis were  interesting to us  because Lthe v of this
veasr wasn bt different of the ov we gol one vesr ago, and because

the method vsed  in Honduras use only 100 ul of placsma, lewnl of

standarvd and 100 ol of hexane while we uze 2300 ol of plasma, 300

ul of standard and B¢ ul of hexane. We thought that  the resinlt
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would can be different but we didn"t do statistical proofs for to

determine if the results were significant different or not.

On April 2, we again prepared 4 samples from the sera pool
each one but for duplicated and we made the same of the past day.

Dr. Bankson calculated the cv again.

On April 3. we decided to run 47 samples of the Shigella
project of CESSIAM. We began around the 8:00 am and we injected
the last sample at 11:40 pm. W didn't find any problem with the
HPLC system in all that time of work. All the samples were ran
in duplicated because some inconsistent results that we had in

the past two davs.

On April: 4, the Dr. Bankson made his report for Internstional

Eve Foundation about his visiti Lo Guatemals.

This four dayvs of work was very good for us, we learnt a  lot

about HPLC because we have & little experience now with the HPLC

o
—
\._J
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and hecause th Bankson is A very good teacher, and he wasn t
interested in  that we learnt more about the programs of the
integrator that can do oall the calculation but that we be able of
to de all the cslculation. and to understand it of  in the future
to do modification Lo the svebemnm., Now we aren t standariscd with
another laboraztory in USA but we re able of Lo resolve better our

problems with the HPLC and we know that our results may be

zomparable o the rzsults from Honduras. For other side the Dr.



Bankson gave to us some bibliograrhy about HPLC that will be
helpful to us becsuse we don’t have any bibliography for his
consult in CESSIAM 1lab. The Dr. Bankson did technical
guggestions for to improve our methods for HPLC like to by a
system of filtration for the solvents that now w know was the
cause of the decrease of the pression in the pump because the
solvents are very contaminated. He suggested that we use red
light for to work the plasma retinol too because to work the
plasma without light may be the cause of that the last batch of
rlaegmas that we did had a lot of inconsistences. We worked with
the curtain closed, and conly the light of one lamp behind to us,

o0 on the evening was very hard to see the numbers of the tubes.



APPENDIX 5B

REPORTE DEL PROYECTO PROVITA
COMPONENTE I (“HPLC). ENERO-ABRIL 1992
I. INTRODUCCION:

En este trimestre en el componente I de PROVITA tuvimos
varios eventes importantes: reparacion Y mantenimiento
preventivo del CLAP, el entrenamiento con el Dr. Bankson en
Guatemala, la primera determinacion de retinol plasmatico en
muestras de un provecuvo de CESSIAM y el viaje de Lic. de Ramirez

a la Universidad de Davis para recibir entrenamiento en HPLC .

II. REPARACION Y MANTENIMIENTO PREVENTIVO DEL SISTEMA HPLC .

En enero 22 detectamos algunos problemas en el sistema de

solventes debedo a la presencis de gran cantidad de burbujas de
aire en las lineas de solventes. Precedimeos a desgasificar el

metanol vy prurdamos el sistema para elimar  todas las burbujas de

alre gue podrian pasar s la celda del detestor. Despues de esto

C

bservamos que la presion del sistema habiz disminuido al rededor

del 20% del valor de presion gue nosoinros ipoicabamncs al sistema.

faciendo v oanalisis de los  posibles problemzs.  decidimos gque

probablencnte la  falla se localizslr 12 valvula de cheqgue de

C

B
T

=

la bomba v decidimos  1lamar a. 1oz, Jovie Peres  para que  nos
ayudars .

inp. Perezn vino ol omis=sme  dia oo evaluar vy oaisl

e
L
o

rooel

"y

rroblems =epgon el siguiente procedimed Lo

1. Desgasificar el solvento

o

®
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@
I
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Desconectar la columa len e debe haber presion v

5



si la hay indica que el problema se encuentra en la columna)

3. Revisar las valvulas de chequeos, pero aqui tuvimos el
rroblema de gue no tenemos las herramientas necesarias para abrir
la valvula y verificar si el piston esta pegado, roto o con
burbujas de aire.

4. Chequear el filtro de la valvula y agui encontramos gran
cantidad de desechos que obstruian el filtro, pero fueron
retirados por el Ing. Perez.

5. Probamos de nuevo la presion y esta habia incrementado en

alrededor del 10-15% con respecto a los valores bajos que

habiamos obtenido antes.

En Ing. Ferez nos indico que para estar seguros de que no
habia problema con  la valvula de cheque. necesitaba  dos
herramientass, una para abrir la columna v otra para  ashrir la
valvula perc oo on Suatemals el os0lo comocia oo s persona guien

codlia prestarla: ¥ &)l proceso del mantenimiento  se detuvo hasta

gue pudieramos conseguirlas.

En  febrere 27,0 €1 Ing. Perez llamao diciendo gue habia

consegaido las herramlentas, pero debhido Al visde de las  licdas

de Ramires v Romero. fijamos el 10 de marzo psre continuar con el

mantenim:ento, i zon fechs ze Tinaliso et travaio.

Fl inp. Perez dijo que la presion seguiria con un deticit de
presion de DX debido & gue la columna no tiene suficientoc empague

vV nos dndico una Jista de accesorios que e} considers necesarins



para €l proximo mantenimiento del equipo o qgue debemos tener Por
que en cualquier momento son necesarios.

El diagnostico del 1Ing. Perez fue que el HPLC. esta en exelentes
condiciones para trabajar y que podemos optimisar nuestro
procedimiento si podemos conseguir una columna mas corta de la
que usamos actualmente v que si no conseguimos empaque para la
columna podemos sacrificar una de las pre-columnas que senemos en

el laboratorio rero esto es mas caro que comprar nuevo empaque).

II. VISITA DEL Dr. DANIEL BANKSON A CESSIAM:

El Dr. Bankson llego a Guatemala el dia 29 de marzo y
comenzamos a trabajar el lunes 30 al rededor de las 8:30 am,
chequeando el sistema CLAP sus funciones y sobre todo las

funciones del integradcr. Cerca de las 11:00 am llego ls Dra.

Indrid Ordones de Rivers y se incorporo al trabajo. Este dia
estuvimos trabajando e la preparacion de  la curva  de

calibracion, el Dr. Bankson nos explico los principios del uso de
dicha curva y revisamos el procedimiento del metodo de Rieri Para
determinacion plasmatica de retinol v lo comparamos con el metodo
usado por la Dr. de Rivera en Honduras. Por la tarde cuando log

1

standars estaban yu prejarados el D, Bankson. Jicds de ki e v

Dra de Rivera fuercon al jaborstorio de Bommin. donde Ing. Peres
nos presto un  espectrofotometro UV para determinar  las
extinciones de Jos standars. Desyues  de  cso corrimos los

standars a diferentes Jdiluciones en el C(HPLC pars obtencr la
proporcion de area del retinoel al acetato de retinol Voonn el lag

calcular la proporcion de peso por medio de la ley de Beerr vy asi
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obtener el factor para calcular la concentracion de retinol en la

muestra.

El martes preparamos un pool de sueros usando sueros que ese
dia se extrajeron de rpacientes del hospital para pruebas
bioquimicas.

Preparamos 8 muestras a partir del pool de sueros, 4 para
correrlas segun el metodo de Bieri modoficado que el Dr. Morrow
nos enseno y otras 4 para correrlos con el metodo wusado por la
Dra. de Rivera. Por la tarde tuvimos algunos problemas debido a
que perdimos el regulador de ‘“backpressure'”; el Dr. Bankson nos
hizo algunas recomendaciones conrespecto a nuestro metodo de
desgasificacion y logramos eliminar todo el aire de las lineas de
solvente pero la presion continuo siendo inestable por lo que
decidimos llamar al Ing. Perez y hacerle una consulta telefonica
sobre el problema. El dijo que el regulador de presion no era
importante para trabajar y nos dio una serie de pasos para
eliminar otra posible fuente de error (aire en la cabeza de la
bomba). Seguimos sus instrucciones y eliminamos la inestabilidad
del sistema. Inyectamos nuestras muestras y el Dr. Bankson hizo
los calculos de las concentraciones de retinol, coeficientes de
regresion, desviacion standar y coeficiente de variacion (cv) y

luego nos explico como obtener todos estos calculos.

Los resultados fueron interesantes porque el cv de este ano
ne fue muy diferente del gque obtuvimos hace un ano. y debido a

que el metodo usado en el laboratorio de la Dra de Rivera utiliza



solo 100 ul de plasma, 100 ul de standar y 100 ul de hexano,
mientras que nosotros usamos 300 ul de plasma y de standar y 600
ul de hexano. Pensabamos que los resultados serian muy
diferentes debido a que es mas dificil hacer la extraccion del

retinol cuando solo se usan 100 ul pero no fue asi.

El dia 2 de abril preparamos olras 4 muestras a partir del
pool de sueros prero en durlicado y repetimos el procedimiento del

dia anterior.

El dia 3 de abril decidimos correr 23 muestras (en
duplicado) del proyecto Shigella de CESSIAM. Comenzamos al
rededor de las 8:00 am y terminamos de inyectar la ultima muestra
a las 11:49 pm. No tuvimos ningun problemas con el sistema HPLC

en todo ese tiempo de trabajo.

Estoz cuatro dias de trabaje fueron muy beneficiosos para
nosotros. aprendimos muchco a cerca de CLAP por que ahora tenemos
un poco de mas experiencia con esta metodologia y por que el Dr.
Bankson es muy buen profesor y no estuve interesado en que
nosctros aprendieramos como usar los programas del integrador gue
ruede hacer  todos los  calculos. sino que  fTueramos capaces de
hacer Lodos los calceculos v entenderios por complelo para gue en
el futuro al hacer modificacicnes en el procedimiento pudieramos
variar nuestros calculos. Ahora no estamos  estandariszados con
otro laboratorio en USA  pero  =zomos mas capaces de resolver

nuestros problemas con el . HPILC y sabemos que nuestros resultados



son comparables a los de la Dra. de Rivera en Honduras a pesar de
qQue nuestros metodos son diferentes. Por otro lado el Dr.
Bankson nos proporciono un poco de bibliografia a cerca de CLAP
que nos sera de gran ayuda por que no tenemos donde consultar
dudas. El Dr Bankson hizo algunas sugerencias tecnicas para
mejorar nuestros metodos para HPLC , como wusar sistema de
filtracion para los solventes ya que ahora sabemos que el no
filtrarlos fue la causa de la obstruccion del filtro de la
valvula debido a que los solventes aunque son grado HPLC estan
muy contaminados. Tambien sugirio que usemos luz roja para
trabajar los plasmas por que en esta ocacion trabajamos sin luz
con las cortinas cerradas y al atardecer era muy dificil poder

leer los numeros en los tubos.

q’o
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Introduction:

Samples from CeSSIAM of native Guatemalan vegetables were
analyzed to determine their provitamin A content. Specifically, three
treatments each of Puntas de Guisquil, Hierba Buena, Scallions, and
Osh-Malanga were shipped for analysis. The treatments consisted of
fresh tissue, a 2 minute blanch, and a 5 minute blanch all followed
by freezing for shipment. The samples were kept frozen (-18° C)
until analysis was performed.

Experimental:

For Puntas de Guisquil, Osh-Malanga and Scallions, two extractions
for each treatment were performed. However, for Hierba Buena,
only one extraction at the 2 minute and one at the 5 minute blanch
treatments were performed. Fresh samples of Hierba Buena were
not extracted because of decomposition during frozen storage. All
the scallion samples were only top portions of the vegetable and did
not include bulb or white portions.

Moisture analysis, extraction and HPLC procedures, and preparation
of standards were performed following the procedures reported
previously.

Results and Discussion:

Of all the provitamin A carotenoids identified, only B-carotene was
present in significant quantities. Alpha carotene was also found but
only in trace quantities. Table 1 and 2 shows the average values and
standard deviations for the content of B-carotene in the vegetables.

"Hierba Buena" had the highest values for B-carotene (132-141 ug/g,
wet weight). The other three vegetables were similar but much
lower in carotene content (21.9 - 54.1 ug/g, wet weight). In all four
vegetables the fresh samples had the lowest value for B-carotene.
The B-carotene content doubled from fresh to the 2 minute blanched
samples for "Scallions" and increased as much as 3 to 5 times for
"Osh-Malanga" and "Puntas de Guisquil", respectively. There are
several reasons for the decrease of B-carotene content from 2 minute
to 5 minute blanching. For example a longer heat treatment allows
for larger amounts of solids to leached from the vegetable to the
blanching water. Also, a longer exposure time to a high temperature
will modify the carotene and accelerate degradation. The low B-
carotene content of fresh samples could be attributable to the fact



that these samples had not received any thermal treatment. Thus,
the enzymes were still active to degrade the carotenoids and
therefore the values reported for fresh samples are inaccurate and
serve only as an indicator for the extent of decomposition. In fact, all
the data is from vegetables that were stored for several months and
should not be viewed as absolute vitamin A indicators; but, rather as
an indicator for approximate values.

The deviation within extractions is attributable to precision
variations in the method of analysis (see the appendix data table).
Between extractions, the variations in P-carotene is most likely a
measure of nonhomogenicity of the samples. For example, "Osh-
Malanga" is a vegetable similar to collards with leaves and thick
stems.

Comparing the RE (retinol equivalent) values of American raw
"Scallions" (3.99 (Adams, 1975)) with those from Guatemala (3.29-
3.52) the latter had slightly lower RE values. For "Osh-Malanga" the
RE values from blanched samples were 5.90-6.84 for 2 minute
treatment and 3.66-4.98 for 5 minute. In comparison, a RE value in
cooked collards (leaves and stems) has been reported at 5.39
(Adams, 1975).  While "Hierba Buena" has the highest provitamin A
value in comparison to the other vegetables in this report, it is
probably not a major source for vitamin A in the diet due to it's low
use level.

Reference:

Adams, C.A. "Nutritive Vaiue of American Food." Ag. Handbook No.
456, US Printing Office: Washington, D.C., Nov. 1975,

7
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Table 1. Average wet weight data.

Sample Treatment Average (19/9) Std. Dev. (ng/g) Average
B-carotene B-carotene Retinol Equivalents
Puntas de Guisquil
Fresh 10.0 0.5 1.7
2 Minutes 38.2 3.3 6.4
5 Minutes 25.9 4.7 4.3
Hierba Buena
2 Minutes 141.1 2.8 23.5
5 Minutes 132.4 0.8 22.1
Osh-Malanga
Fresh 31.1 15.0 5.2
2 Minutes 51.0 1.7 8.5
5 Minutes 52.7 3.1 5.9
Scallions
Fresh Fresh 20.5 0.8 3.4
2 Minutes 37.6 2.9 6.3

Minutes 28.4 2.6 4.7

(&)




Table 2. Average dry weight data.

Sample Treatment Average (ng/g) Std. Dev. (ug/gQ) Average
f}-carotene B-carotene Retinol Equivalents
Puntas de Guisquil
Fresh 1120 5.4 18.7
2 Minutes 503.8 43 .4 84.0
5 Minutes 331.9 59.6 55.3
Hierba Buena
2 Minutes 924.8 18.3 154.1
5 Minutes 865.3 5.3 144.2
Osh-Malanga
Fresh 269.4 129.9 44.9
2 Minutes 545.8 18.7 91.0
5 Minutes 492.3 29.2 82.0
Scallions
Fresh Fresh 226.2 9.2 37.7
2 Minutes 469.8 36.5 78.3
5 Minutes 326.9 29.6 54.5




Table 3. Percent Solids

Sample Treatment Replicate Solids Average Standard
Name Number (%) Deviation
Puntas de Guisquil

Fresh a 9.0 9.0 0.0
b 9.0

2 min a 7.4 7.6 0.3
b 7.8

5 min a 7.4 7.9 0.6
b 8.3

Scallions

Fresh a 9.1 9.1 0.1
b 9.0

2 min a 7.8 8.0 0.3
b 8.2

5 min a 9.1 8.7 0.6
b 8.3

Hierba Buena

2 min a 15.6 15.3 0.4
b 15.0

5 min a 15.6 15.3 0.4
b 15.0

Osh-Malanga

Fresh a 12.1 11.6 0.8
b 11.0

2 min a 9.2 9.4 0.2
b 9.5

5 min a 10.8 10.7 0.1
b 10.6




Appendix

1- Graph of B-carotene concentration versus absorbance units
2- Sample calculations

3- Data table



Concentration of B-Carotene (mg/L)

Standard Curve of B-Carontene Concentration

10 1

y = 0.26849 + 2.9422e-5x RA*2 = 0.992
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0 100000 200000 300000
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Sample Calculation:
b carotene standard curve

y = 2.685e-1 + 2.942e-5x y = concentration (mg/1)
X = area

(y mg/1)*(100 ml)*(1 1/1000 ml)*(1000 ug/l mg)*(1/#g in samplé

=ug carotene per Sram sample
y mg/l * (100 ug/#g in sample)
y = conc. in mg/l found from std. curve

for dry weight #g = % solids * 5 g sample
for wet weight #g = 5 g

for Retinol equivalents 6 ug carotene = 1 RE

i

A



wer weignt

Sample Replicate | Solids | B-carotene | B-carotene | B-carolene| Average | Sid. dev RE Exp. Average | Exp. Sid. Dev. | Average RE
Number (%) (area) (mg/l) {ug/q) (ug/q) {ug/g) | (B-carotene) (ug/q) (uq/g) (B-carotene)
Puntas de Guisquil
Fresh a 9.0 6955 0.473 9.462 9.626 0.232 1.604 10.028 0.488 1.671
7512 0.490 9.790
b 8746 0.526 10.516 10.429 0.123 1.738
8451 0.517 10.343
2 min a 7.6 60179 2.039 40.779 41.059 0.396 6.843 38.218 3.295 6.370
61131 2.067 41.339
b 50566 1.756 35.123 35.377 0.359 5.896
51430 1.782 35.631
5 min a 7.8 28856 1.117 22.349 21.983 0.518 3.664 25.918 4.657 4.320
276131 1.081 21.616
b 39586 1.433 28.662 29.854 1.685 4.976
43635 1.552 31.045
Hierba Buena
2 min a 15.3 226330 6.927 138.543 141.134 § 2.793 23.522 141.134 2.793 23.522
235761 7.205 144.092
230113 7.038 140.768
5 min a 15.3 214964 6.593 131.855 132.425 | 0.806 22.071 132.425 0.806 22.071
216901 6.650 132.895
Osh-Malanga
Frash a 11.5 24163 0.979 19.588 17.889 1.487 2.981 31.087 14.993 5.181
22619 0.934 18.679
19355 0.838 16.758
18967 0.827 16.530
b 80591 2.639 52.790 44 284 7.605 7.381
73493 2.431 48.613
54909 1.884 37.678
55551 1.903 38.056
2 min a 9.3 77559 2.550 51.006 52.207 1.698 8.701 50.962 1.742 8.494
81641 2.670 53.408
b 75183 2.480 49.608 49.718 0.156 8.286
75557 2.491 49.828
‘5 min a 10.7 74500 2.460 48.206 49.784 0.817 8.297 52.651 3.128 5.850
76464 2.518 50.361
b 85113 2.773 55.450 54.085 2.803 9.014
86891 2.825 56.497
83138 2.714 54.288
76025 2.505 50.103
Scallions
Fresh a 9.0 247749 0.997 19.950 19.771 0.253 3.295 20.459 0.836 3.410
24172 0.980 19.593
b 27262 1.071 21.411 21.147% 0.374 3.524
26364 1.044 20.883
2 min a 8.0 60026 2.034 40.689 39.876 1.151 6.646 37.553 2.918 6.259
57260 1.953 39.062
b £2707 1.819 36.383 35.231 1.629 5.872
48792 1.704 34.079
5 min a 8.7 37137 1.361 27.221 26.695 1.522 4.449 28.421 2.571 4.737
39018 1.416 28.328
32851 1.235 24.700
35964 1.327 26.531
b 46750 1.644 32.878 30.148 2.270 5.025
43776 1.556 31.128
38467 1.400 28.004
39449 1.429 28.582

W,




Y,

Dry weight

B-carotene
{(ug’g)

Average
{ua/g)

Std. dev.
tug/q)

RE
(B-carntene)

Exp. Average
{ua’/q)

Exp. Std. Dev.
(11979}

Average RE
{B-carotene)

105.689
109.350
117.459
115.521
537.539
544 923
462.980
469.681
286.161
276.781
367.001
397.506

107.519
116.490
541.231
466.330
281.471

382.254

2.588
1.371
5.221
4.739
6.633

21.570

17.920

19.415

90.205

77.722

46.912

63.709

112.005

503.781

331.862

5.448

43.435

59.628

18.667

83.963

§5.310

906.663
942.978
921.230
861.532
R68 97€

924.820

865.255

18.334

5.266

154.137

144.209

924.820

865.255

18.276

5.266

154.137

144.209

169.758
161.884
145.240
143.261
457 510
421.314
326.546
329.819
546.293
572.018
531.318
533.676
460.065
470.870
518.452
528.233
507.586
468.455

155.036

383.797

559.155

532.498

465.467

505.682

12.887

65.910

18.190

1.667

7.640

26.211

25.839

63.966

93.193

88.750

77.578

84.280

269.416

545.826

492.277

129.942

18.657

29.243

44,903

90.971

82.046

220.610
216.660
236.766
230.923
509.004
488.645
455.132
426.315
313.113
325.844
284.105
305.174
378.174
358.046
322.114
328 761

218.635

233.844

498.825

440.724

307.059

346.774

2.793

4.132

14.396

20.377

17.511

26.113

36.439

38.974

83.137

73.454

51.176

57.796

226.240

469.774

326.916

9.241

36.507

29.569

37.707

78.296

54.486




APPENDIX 7

North Carolina State University

College of Agriculture and Life Sciences
Department of Food Science

Box 7624
Raleigh, NC 27695-7624
(919) 737-2951 April 17,1992
Dr. John Barrows
International Eye Foundation
7801 Norfolk Ave., Suite 200
Bethesda, MD 20814

Dear John:

As we discussed, we are able to assist you in identifying and quantitating the provitamin A
carotenoids present in Guatemalan plants subjected to various treatments. The scope of work will
involve developmental research to insurc appropriate extraction procedures are quantitative followed
by the development and use of high performance liquid chromatography (I1PLC) for the separation
and measurement of individual provitamin A carotenoids. The projected costs to conduct this project
cntitled "Provitamin A Carotenoids in Guatemalan Plant Foods" arc outlined as follows:

Personncl: technical assistance 4,000
Supplies: (HPLC columns, solvents, filters,

glassware, carotenoid standards, etc.) 3,000

Travel 300

Departmental overhead 1,000

Total 8,300

As you know, the individual who will complete this project (Ni Luh Puspitasari-Nienabar;
Sari) will be with us from Bogor Agricultural University, Indonesia. The salary funds will provide
support for Sanri during the summer project. Travel funds from Indonesia to the U.S. and return have
been providea vy 1sogor Agriculural Umiversity Inter-University Center i Food & Nutrition. The
travel fund request listed above is to provide partial support for Sari to attend the Institute of Food
Technologists mecting in New Orleans from June 20-24. This meeting will allow Sari to present
some of her work conducted as a staff member in Indonesia as well as to interact with other scientists
working in the carotenoid and provitamin A field. Your support in funding this training and rescarch
activity 1s most appreciated.

The terms of this project would be finzlized by signed memorandum of agreement. It should
be realized that the University financial contribution to completion of this project is more than the. . .. ...mm
funding support requested.

Please call 17 vou have any questions

Sincerely,
7

e

Steven . Schwaris, Ph.D.
Associate Profess: -

SIS/mem

North Carolina State University is a land-grant university and a constituent institution of The University of North Carolina /,)__v,



APPENDIX 8

MANUAL TECNICO-METODOLOGICO PARA LA PREPARACION DE MATERIALES DE
PLANTAS PARA ANALISIS QUIMICO DE ACTIVIDAD DE VITAMINA A CON LA

DETERMINACION DE PROVITAMINA A DE FUENTES ALMENTICIAS POPULARES.

Este manual presenta en forma ordenada y sistematica los distintos
procedimientos bAsicos para el andlisis de muestras de vegetales
como fuente natural de provitamina A y los cuidados necesarios para

su preservacion y reproducibilidad.

Encargada: Dra. Carmen Yolanda Lépez Palacios.

Centro de Estudios en Sensoriopatias, Senectud, Impedimentos y

Alteraciones Metabolicas -CeSSIAM- Guatemala, Centro América.

INTRODUCCION:

Considerando que la deficiencia de vitamina A continua siendo
un serio problema de salud publica para la mayoria de los paises en
desarrollo, e= de urgente necesidad adquirir mds informacién sobre
toda fuente, efectiva o en potencial, de este nutriente. Las
provitaminas A (Carotencoides gue pusden ser hLiologicamente
transfermados en vitamina A) contenidas en alimentos de origen
vegetal. proporcionan la mayor parte de la vitamina A ingerida y a
un precio mas bajo que las fuentes de origen animal con vitamina A
preformada (retinol, éster de retinilo, retinal. 3-deshidroretinol

y acido retinocico).



I. VITAMINA "A" EN NUTRICION Y DIETA:

A. Fuentes alimenticias de vitamina A

La vitamina A se encuentra difundida ampliamente en fuentes
naturales de alimentos y casi todas las comunidades tienen acceso
a alguna fuente silvestre o cultivada. En la region existe una gran
variedad de plantas cuyas hojas, flores, frutos y raices podrian
ser utilizadas como fuente de provitamina A en forma cruda o
cocida. Segin la composicidén de las provitaminas A, los alimentos
de origen vegetal pueden dividirse en tres grupos principales: 1)
aquellos en los cuales el valor de vitamina A es debido casi
exclusivamente al b-caroteno ejem: verduras foliares, batata dulce,
arverjas, brocoli, mango etc; 2) los que tienen el Alfa y Beta-
caroteno como principales contribuyentes ejem. zanahoria, algunas
variedades de calabazas y aceite de pralma; y 3) aquellos que la
criptoxantina y Beta-caroteno son los principales carotenoides
activos ejem. maraiion, melocoton, nispero etc. Conjuntamente
algunas otras provitaminas pueden estar presentes pero es tan poca
concentracién que no afectan significativamente el valor de
vitamina A.

E. Funciones fisioldgicas de la vitamina A

La vitamina A es un elemento nutritivo esencial para las
funcioneas fisioldgicas normales relacionadas con la visién, en
cuanto a la formacion de la rodopsina, qQque es necesaria para la
visién de baja liminosidad y su funcién en el mantenimiento de la
diferenciacidén, la integridad de las células epiteliales, su efecto
directo sobre la respueata inmunoldgica y el crecimiento. El

equilibrio fisioldgico de la vitamina A a nivel celular varia desde

.
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la deficiencia clinica evidente hasta la toxicidad.

C. Deficiencia de vitamina A como problema de salud publica

Por muchos afios 1la preocupacién sobre la deficiencia de
vitamina A se fundamenté en las repercuciones clinicas vy
funcionales de las formas severas sobre la visién; asi mismo, las
acciones para prevenir y controlar la carencia tuvieron como
objetivo fundamental la prevencién de las alteracir~->s oculares,
especialmente la ceguera irreversible, en grupos de poblacién
expuestos a deficiencia clinicamente manifiesta, especialmente en
paises del sudeste asidtico y de Africa, y en algunas &reas de
América Latina. Sin embargo, las investigaciones ¢pidemiolégicas
de la Ultima década han puesto de manifiesto la importancia de la
deficiencia subeclinica de vitamina A y sus implicaciones en la
morbilidad y mortalidad de los nifos. Los resultados de estudics
experimentales no so0lo han confirmado la relacién entre la
deficiencia sub-clinica y el mayor riesgo de morbilidad y
mortalidad en la nifiez, sino tambien la factibilidad de disminuir
dichos riesgos mediante intervenciones especificas. Por
consiguiente, la importancia de la vitanmina A como un rroblema de
salud publica no esta ahora restringida a las alteraciones oculares
ocacionadas por las formas severas, sino que se extiende a las
Zurmas marginales menos severas pero mas frecuentea, debido a sus
implicaciones para la salud y la supervivencia infantil. Estas
repercuciones son evidentes en poblaciones con gradozs leves o
moderados de la deficiencia no manifiestos clinicamente y que estan
expuestas a una alta incidencia de infeccidn, especialmente de

enfermedades diarreicas y respiratorias agudas. A pesar de no ser
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reconocida como un grave problema de salud publica debido a 1la
ausencia de manifestaciones clinicas obvias, la deficiencia
marginal o sub-clinica de vitamina A puede contribuir en forma
notable a las altas tasas de morbilidad y mortalidad infantil por
enfermedades infecciosas. La epidemiologia de la deficiencia de
vitamina A pone de2 manifiesto el hecho de que el problema a nivel
de salud publica existe dentro de un ambiente de privacidén social,
économica y ecolbégica. Tiende a agruparse geogriaficamente dentro de
este ambiente y a ser estacional, alcanzando cifras miAximas durante
los periodos de escasez de alimentos y después de elevaciones enla
incidencia de enfermedades diarreicas y otras enfermedades
infecciosas; Se ha demostrado que la lactancia materna proporciona
proteccion. La forma de deficiencia que resulta en pérdida de la
vista afecta a menudo a los nifios de 1 a 3 afios de edad, poco
después de haber sido destetados y alimentados con dietas que
practicamente no incluyen alimentos que contienen vitamina A y que
frecuentemente tienen un bajo contenido de grasa. La deficiencia de
vitamina A afecta tambien a los nifios preescolares de mayor edad,
pero resulta menos frecuentemente en pérdida de la visién, excepto
cuando hay desnutricién calodrico-proteica concomitante: se ven
afectados por manifestaciones oculares mucho més leves de ceguera
nocturna y manchas de Bitot, pero existen pocos datos sobre la
forma en que la hipovitaminosis A influye en su =alud y en el
riesgo de mortalidad. Otras consecuencias para la salud en la
deficiencia subclinica eatan asociadas con retardo en el desarrollo
y con dificultad en el aprovechamiento bioldégico del hierro,

contribuyendo por tanto a la anemia por deficiencia de hierro. El
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efecto de la deficiencia de vitamina A sobre 1la incidencia,
duracién y gravedad de las infecciones entéricas y sistémicas sigue
siendo confuso en la actualidad, excepto en lo que respecta al
sarampidén; la hipovitaminosis A contribuye a la ceguera vy
mortalidad asociadas con esta enfermedad, especialmente en Africa.
Desde el punto de vista de salud piblica en Guatemala se han
reconocido cuatro grandes problemas nutricionales que requieren
atencién inmediata: la desnutricién proteico- energética, el bocio
endémico, las anemias nutricionales especialmente la debida a
deficiencia de hierro y la deficiencia de vitamina A.

D. Métodeos Diagndsticos:

No hay ningin método no invasivo que permita hacer una
evaluacién adecuada de la deficiencia marginal o subclinica de
vitamina A como problema de salud publica. Entre los métodos
disponibles figuran la determinacién del nivel de la vitamina en
plasma, concentracidénes séricas del PER (proteina de enlace de
retinol), dilucién de isotopos para la estimacién de reservas
corporales totales, la respuesta a una dosis relativa (RDR), la
citologia de impresion conjuntival (CIC) y una evaluacién dietética
rarida basada en la frecuencia habitual de consumo de alimentos que
contienen vitamina A. La combinacion de dos o mas métodos
proporciona la estimacidn mas confiable de la magnitud del problema
subclinico; Las reservas hepdticas si permiten determinar niveles
corporales, pero la mayoria de las personas no estan dispuestas a
permitir la toma de biopsias tisulares para fines evaluativos sin
vinculos directos con estados patolégicos.

E. Intervenciones de Salud:



Entre las distintas intervenciones posibles para el
tratamiento y control del problema, se ha hecho incapié en 1la
distribucién periodica (a intervalos de 4 a 6 meses) de un
suplemento de vitamina A concentrado, generalmente 200.000 UI
(60.000 microgramos). Fsta intervencién es apropiada para el
tratamiento de las lesiones oculares y para el control en las zonas
en las cuales existe una infraestructura que pueda asegurar 1la
entrega sistematica de servicios (mediante programas generales o
focalizados) a las poblaciones ma&s vulnerables, lo cual ha
resultado ser muy dificil en varios paises. La fortificacién de
alimentos comunes con vitamina A, aunque potencialmente atractiva
en los casos en que existe una infraestructura adecuada de entrega,
no ha podido mantenerse sistemdticamente por razones técnicas o
roliticas. Estan recibiendo una atencién renovada los enfoques
horticolas (huertos familiares, comunales, escolares) dirigidos a
aumentar el acceso a 1los alimentos ricos en vitamina A,
complementados con enfoques educativos encaminados a aumentar su
utilizacion enla alimentacién del destete y de loa nifios en edad
pPreescolar.
llna preocupacion inmediata muy importante ea concientizar a los
ministerios e infraestructuraa de zalud publica del gobierno, las
agencias de financiacién nacionales e internacionales, las
organizaciones no gubernamentales y otras entidades que trabajan en
la salud piblica. Ha de educarseles a cerca de un estado adecuado
de vitamina A para la prevencién de la ceguera en la nifiez, y para
la supervivencia y la salud infantil. Se necesitan urgentemente

campafias de concientizacion. asi como esfuerzos encaminados a
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mejorar la nutricién en vitamina A mediante programas de

intervencién localmente apropiados y auto-sostenidcs

II. NATURALEZA QUIMICA DE LOS CAROTENOIDES COMO PIGMENTOS:

A. Kol y funciones de los carotenoides en las plantas:

Los carotenoides son compuestos poliénicos, liposolubles,
responsables de atrayentes colores que se extienden del amarillo al
rojo, caracteristicos de muchos alimentos de origen vegetal.
Quimicamente estos se dividen en dos grupos: los hidrocarbonos y
los derivados oxigenados. Los miembros del primer grupo son
universalmente conocidos como carotenos, mientras que los segundos
son llamados xantofilas.

B. Actividad de Pro-vitamina "A" a partir de los carotenoides:

Desde el punto de vista nutricional, los carotenocides pueden
ser activos o inactivos, dependendiendo de su grado de saturacion,
ciclaje, oxidacién y/o adicidén de carbonos & sustraccidn del
carbono basico. Para que un carotenoide tenga actividad vitaminica,
€s necesario gque posea, por lo menos, la mitad de la molécula de B-
caroteno; o sea, un anillo de B-ionona no substituido y la cadena
lateral poliénica de once carbonos. Asi, los carotenos gama, delta
y licopeno, y laa xantofilas zeinoxantina, luteina y violaxantina,
son todes carotenoides inactivos. Por otro lado, los carotenos
alpha-caroteno, B-criptoxantinas poseen aproximadamente la mitad de
la actividad del B-caroteno. Siendo algunos carotenozs inactivos y
algunas de las xantofilas activas.

Al efectuar la conversién de provitamina para actividad de vitamina

A los valores son comunmente xpreagados comoe equivalentes de



retinol (ER) o unidades internacionales (UI) por 100 gramos, siendo
el primero preferido. Por definicién, 1 ER es igual a 1 ug de
retinol, o 6 ug de B-caroteno, o 12 ug de otros carotenoides
activos. La unidad internacional, por su lado, es una décima parte
del ER, de forma que 1 Ul es igual a 0.6 ug de B-caroteno, 3.33 UI
actividad de retinol y 10 UI de vitamina A, como actividad derivada
del B~caroteno. Estas equivalencias adoptadas por recomendacién de
un comité de expertos de la FAO/WHO, presuponen que apenas 1/3 del
B-caroteno es absorbido en el intestino y que, ademds existe una
eficiencia de convercién posterior del 50%. de esa forma, la
biodisponibilidadtotal del B-caroteno resulta igual a 1/6 de la del
retinol. Los resultados de los andlisis deben continuar siendo
referidos en términos de contenido de provitamina A por unidad de
reso, paralelamente con el valor vitaminico A aproximado para poder
mas tarde efectuar célculos actualizados.

. Perceverancia de los carotencides in vivo v en vitro:

Existen varios factores que dificultan la obtencion de datos
confiables sobre provitamina A. 1) El gran numero de carotenoides
naturales; 2) que las muestras de alimentos pueden variar
ampliamente, tanto cuantitativa como cualitativamente: 3) solamente
algunos carcotennides son precursores de la vitamina A y las
actividades =on diferentes; y 4) por &l hecho de ser compuestos
altamente insaturados, el deterioro por izomerizacion y oxidacién
ruede facilmente ocurrir durante el analisis.

Los carotencides son alterados y destruidoa por acidos y bases,

accion enzimatica de la lipoxigenaza, la luz. el oxigeno y otrecs

metales como el iodo.



III. INTERPRETACION DE ESTUDIOS ETNOGRAFICOS DE PATRONES DE USO
DE PLANTAS PARA LA ALIMENTACION:

Encuestas Dietéticas:

Entrevistas realizadas con cueationarios de preguntas
abiertas, los cuales s3e realizan en mercados (comerciantes),
escuelas (maestros y alumnos), agricultores, agrdénomos etc. Asi
mismo pueden hacerce recordatorios de 24 horas y frecuencia de
consumo de 7 dias con las amas de casa con el proposito de
identificar los alimentos de origen vegetal consumidos en el &area

su frecuencia y estacionalidad.

I¥. IDENTIFICACION TAXONOMICA DE ALGUNAS ESPECIES DE PLANTAS:

Identificacion:

Mediante visitas a la comunidad, mercados, huertas familiares
y escolares, caminatas etnobotdnicas para la descripcién del tipo
de cultivos o malezas y su distribucién por zonas ecologicas.

Coleccidn de Muestras:

La cual puede realizarse diretamente del lugar de produccion
o de comercializacidn, directamente en fresco o secas.
Las colectaa deben practicarse en todas partes, de la localidad,
jardines, huertas, campos de cultivo, praderas, bosques vy
matorrales, ruinas y lugares abandonados, orillas de los caminos y
rocas, cienagas y corrientes de agua de los rios y plavas de mar.
Cada localidad debe ser visitada durante las diversas estaciones,
pues cada una de ellas ofrece distintas plantas en floracién, las
cualea deben colectarae, ya que la clasificacidn de las plantas

esta basada principalmente en la estructura de la flor y del fruto.
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La importancia de tener registro de plantas por muestras

representativas desecadas (herborizadas) de determinada regién se
ruede apreciar en el reglén econdmico, pues nos ahorra tiempo y
dinero ya que podemos conocer la flora que nos interes sin
necezidad de visitar la regién. Tambien se puede utilizar un
harbario para estudios etnobotdnicos, ecogréificos, etc. Sirviendo

de referencia a au determinacién botdnica facilitada por 1a
fomparacion de plantas colectadas en el campo.

Herborizacion:-

Técnica de secamiento de plantas recolectadas guardadas en un
herbario, gque es la coleccién de rlantas secadas destinadas a los
estudios de botédnica. La mayoria de paises actualmente poseen
herbarios de mayor o menor importancia a donde acude la gente
interesada en el ramo rara formarse una idea clara de la
organizacién de los vegetales. Gran parte de esos herbarios son
ruramente regionales, es decir formados con las plantas de ia flora
de un pais o regidn. Un ejemplar botdnico, es una Planta o parte
de la misma que ha =sido secada ¥y generalmente prensada entre
rapeles absorbentes, bajo presion moderada vy que esta acompanada de
una etiqueta, en la cual consta informacién relacionada con la
rlanta y su habitat. La preparacién de los ejemplares es muy
simple, pero deben ser cuidadosamente seleccionados ¥y preparados,
ya que estos serviran de referencia para futurcos estudios y
comparaciones. Al colectar los ejemplares, ademds de hojas, siempre
deben tener flores y/o frutos para poderlos clasificar.

En Guatemala existen los siguientes herbarios: El del Centro

de Estudios Concervacionistaa (CECON), conocido mundialmente con



las siglas U.S.C.G. asi como los herbarios de la Universidad de San
Carlos de Guatemala en la Escuela de Biologia de la Facultad de
CC.QQ y Farmacia y el de la Facultas de Agrénomia en la Ciudad
Universitaria. El herbario del Instituto Nacional Forestal
(INAFOR), y el herbario del museo Nacional de Ciencias Naturales.

Recoleccion de Especies:

Para recolectar plantas el equipo a usar es bastante sencillo
y consiste en: Tijeras de podar, cuchille para campo, bolsas
plasticas, hojas de block (para anotar: lugar, fecha y nombre del
colector; lo cual =e coleca junto con la planta a prensar), una
libreta de notas, una prensa portatil provista de hojas de papel
periodico, laminas de cartén corrugado, un altimetro, una lupa, una
camara fotogrdfica, un pequefio botigquin con medicinas de Primeros
auxilios y cuando =3e piensa colectar plantas espinosas es muy util
llevar guantes gruesos. Cuando se quieren colectar muestras de
arboles altos es necesario utilizar una herramienta 1lamada
"guacamaya ¢ guaca', que conaiste en una cuchilla asida a un mango
de madera 6 de aluminio.
Prensa portatil: Ea el auxiliar més importante dentro de todo el
équipo. La prensa mas simple conziste en un par de regillas hechas
de madera dura fuertemente atadas por correas para poder prensar
entr= ambas regillazs las hojas de papel absorvente, peridédico vy
carton corrugado que aseparan entre si las plantas que han sido
calectadas. Las plantas deben ser bien distendidas para que las
hojas no se doblen ni ase traslapen demasiado y que las flores

mueatren todas sua partes florales. El objeto del prenaade es que

las plantas dentro de las hojas de papel pierdan agua y se



conserven sin perder sus caracteristicas principales , de tal forma
que puedan reconocer sus orgdnos florales y vegetativos con un
aspecto lo mas semejante al que tienen en la naturaleza.

Seleccidédn v Preparacion de Ejemplares:

Se procurara obtener una parte significativa del tallo con
hojas, flores y frutos (si fuere posible), cuando los tallos sean
muy largos se doblarén en forma de V,N 6 W segun sea necesario;
rara que quepan en el pliego de cartulina de tamafio estandarizado,
si a pesar de todo no caben, se recogerd una rama florida de 15
rulgadas de largo ¢ mejor el vertice de la hierba y algunas hojas
0 rama del tallo especialmente cuando sean aquellas polimorfas; si
los tallos son muy gruesos pueden hendirse en su parte media para
reducir su espesor.

- Frutos o bulbos grandes: Deben ser secados al aire libre sin
prensar, cclgandclos en un lugar caliente, para luego ser agregados
a su numero de coleccidn.

- Frutos macizos y tuberosos: Deben ser cortados en secciones del
grueso de una mitad o de un cuarto de pulgada y secados en la
prensa. En los ejemplarea de frutos, deberan haber notas indicando
su tamailo. forma, color, textura etc.. cuando frescos.

- Flores grandes, gruesas vy Jugosas: Deben ser conservadas en
frascos de vidrio transparentes con una solucidén de formol al 10%.
los cuales son acompaifiados por notas detalladas acerca del color,
olor, 3i son solitarias o se encuentran en inflorescencias y de que
tipo son éstas.

- Plantas extremadamente suculentas: Son resistentes a métodos

ordinarios de desecacidn, y si no se matan rapidamente contuniaran
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creciendo aun dentro de la prensa, pierden sus hojas alargando sus
tallos adquiriendo una apariencia anormal; para impedir esto lo mds
recomendable es bafilar las plantas en alcohol al 25% o con agua
hiervierdo durante un minuto o menos. Es aconsejable agregar al
agua hirviendo un poco de sal comiin é& bicarbonato de sodio
(NaHCO3), para que el color verde de las plantas permanezca.

-~ Frutos y Semillas: Se recogerdn por separado, ademds de los
recogidos con la rama; y se guardardn en cubiertas de papel, si son
secos y pequeiios; 31 son grandes y voluminosos se concervaran los
frutos dentro de frascos con una solucidédn de formol al 10%.

Desecacién de Plantas (Prensado):

Las plantas recogidas se secan prensandolas entre papel
absorbente (periddico), para ello se utiliza ya sea la caja prensa,
siendo la mas practica v recomendable. Se procede colocando entre
los pliegos que guardan las plantas, de una hasta cuatro hojas de
papel periodico o carton corrugado de manera de formar una pila en
que se alternen los unos con los otros y que se sujeta a la
presién. Conviene al tercer dia cambiar el papel periédico de las
plantas y todos loa dias o alternos por lo menos poner la prensa al
sol unos minutos, en general al octavo dia las plantaa. salvo las
carnosas, estaran lo sufucuentemente secas para poder ingresar al
herbario.

E
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necesarioc que las plantas sequen lentamente, a la sombra y no
directamente al =0l en un lugar fresco y ventilado, ya gue el sol
y calor artificial aplicado directamente sobre las plantas frescas
pueden resultar ejemplares muy quebradizos.

Montaje definitivo: Ya secaa las plantas deben ser fijadas con



cinta de papel engomado sobre cartulinas qQue miden 41.7 X 28.7 cms.
Este ez el tamano estandar de papel de montaje que la mayoria de
herbarios usa, y en el &angulo derecho inferior se coloca la
etiqueta que lleva la informacidén sobre la planta montada.

Datos necesarios: En el montaje de los ejemplares es necesaria
cierta informacidén acerca de los mismos, la cual es anotada en una
etiqueta pegada en la cartulina en la parte inferior derecha, y los
datos anotados son los siguientes: fecha, localidad exacta de
colecta, altitud, nombre comun de la planta, nombre del colector y
la clasificacién cientifica.

Estos son los datos minimos requeridos antes de agregar el ejemplar
al herbario, pero es conveniente que el coleccionista acompane
notas sobre las plantas y su habitat.

Concervacion del herbario: Para evitar que el herbario sea atacado
v afectado por polilla y honges, se aconseja: mantener en los

estantes con herbarios, sustanciaz de olor fuerte vy renetrante,

9]
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siendo las mas recomendaly

il

e3 la nafralina, el alcanfor y el borax.
La mas usada es la naftalina ya qQue actua como agente secador y
fungicida, esta ayuda & la desecacidn de las plantas v retarda el
enmohecimiento v desarrclleo de bacterias., ademas ahuventa los
insectos.

Clazificacidn Botanica:

Nos permite conocer los caracteres de las diferentes familias
de las planta=z, sino vambien de loz generos y las miltiples formas

v variedadea de las easpecies.

V. FRINCIFALESE METODOS  ANALITICOS PARA LA 1DENTIFICACION Y
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CUANTIFICACION DE LOS CAROTENOIDES DE ALIMENTOS NATURALES:

A. Cromatografia Liguida de Alta FPresidéodn -HPLC-:

Es la técnica considerada como la mds avanzada en la
actualidad, s3in embargo, aun necesita ser patronizada en varios
aspectos antes qgue pueda 3er usada rutinariamente para la
determinacidén de provitamina A. La mayor parte de los métodos
utilizan columnas de fase inversa (RPC18); Se sospecha que la
silica promueva degradacién de los carotenoides dentro de la propia
columna. Las fases mdéviles méds comunes son combinaciones de
acetonitrilo, cloroformo, diclorometano, tetrahidrofurano, metanol
vy hexano usados isocrédticamente. La =lucién co gradientes requiere
largos periodos de reestablecer el equilibrio después de cada
corrida, aun cuando el tiempo puede ser reducido a 10 minutos. Las
muestras de alimentoa auelen requerir el cambio frecuente del
material de las precolumnas, o de su lavado con matanol y cloruro
de metileno/hexano.

Varias son las ventajas enumeradas para los métodos por HPLC:

1) rapidez; 2) simplicidad; 3) reproducibilidad; 4) menor
exposicion al oxigeno, luz, adaorbente vy solvente:; 5) exactitud: 6)
zeparacion eficiente y 7) sensibilidad. Observande la literatura
con atencion, sin embargo ndétase que ningun método de HPLC fué
tadavia aceptado de forma general, permaneciendo asi esta poderosa
técnica apenas en potencial dentro del area. En los paises en
desarrollc permanecera todavia el problema del alto costo del
instrumento y su manutencion. La cuantificacién en HPLC puede ser
problematica ya que reguiere tanto de resclucidn oéptima v de

correcta calibracidn con patrones adecuados. Como los carotenoides
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poseen diferentes coeficientes de absortividad y mdximos de
absorcidén en longitudes de onda diferentes, la normatizacién
interna y el calculo de los picos del cromatograma en porcentaje
del &rea total son datos gque conducen a errores numericos. La
calibracién con un patron externo presenta algunos problemas ya que
la constante inyeccién de patrones confiables se hace necesaria.
Solamente el alpha y beta-carotenos son encontrados en el comercio
y ademéds de eso se encontro una variacién en el trans B-caroteno de
0.6 a 88.7% entre 6 de los distribuidores mds importantes, lo que
evidencia que sufren una rédpida degradacidén después de abierto el
recipiente sellado. Las soluciones patrén deben ser usadas recién
preparadas, tener su concentracidn verificada por
espectrofotometria y su pureza por TLC. Los patrones para otras
provitaminas, como no se encuentran en el comercio, =on obtenidos
de fuentes naturales y purificados por OCC o, alternativamente
colectadas después de repetidas operaciones de HPLC.

Una ventaja obvia del HPLC sobre la cromatografia en columna
abierta es la mayor reproducibilidad de la separacidn. Con la OCC
esto depende principalmente de la habilidad del técnico en rellenar
la columna y visualizar las bandas de color.

E. Cromatografia de Columna Abierta:

Método tradicienal usado para separar carotencides es la
cromatografia deascendiente en columna con flujo por gravedad vy
auxiliado con trompa de vacio, recientemente 1lamada Cromatografia
en columna abierta (OCC), e= el método cldsico usado para
determinar la composicion de carotenoides de alimentos. La

separacion es acompaiiada y las fracciones se cuantifican en el



espectrofotdémetro.

Un método ampliamente usado para determinar el contenido de

provitamina "A" es el método 43-014 de la AQAC, introducido en su
forma actual para "carotenos en plantas" en 1955. Este comprende la
extraccidn acetona/hexano, filtracidén, lavado (5 veces) con agua y
afericion del volumen con hexano. La solucién es aplicada en una
columna de MgO activado: Hyflosupercel. Los "carotenos' son eluidos
en el sistema acetona/hexano, la absorbancia medida a 436 nm y el
resultado expresado en mg de B-caroteno en U.I.
Si bien su simplicidad lo hace muy atrayente, el método ha sido
bastante criticado por no ser apropiado para determinar provitamina
A en alimentoa, en especial en ciertos productos vegetales el valor
de vitamina A seria ampliamente superestimado. Otras posibles
fuentes de error en el método de la ADAC pueden deberse a que se
pide un volumen fijo de soclvente de extraccidén, no llevando en
cuenta la variacion gue existe entre muestras de diverso tenor de
carotenoides; el trabajar con carotenoides exige que la extraccidn
de la muestra sea repetida hasta obtenerse un extracto incolor, por
otro lado el método mide la absorbancia a 436 nm que no es el
maximo de absorbeién del B-caroteno. Los absorventes encontrados
comercialmente suelen variar en su capacidad adsortiva y la mas
Pequefia cantidad de impurezas puede alterar el poder de elucion del
solvente.

C. Confirmacién de la identidad de las provitaminas:

Obviamente que para la cuantificacién segura de las
provitaminas es necesario aque haya primero una identificacion

conclusiva, para los carotencides ya conocidos, la identificacién

1@'
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conclusiva puede darse mediante la combinacién conciente de
rarametros tradicionales como el comportamiento cromatogréafico,
espectro de absorcién y reacciones quimicas especificas. Datos
cromatograficos (orden de elucidén en OCC, tiempos de retencién en
HPLC y valor de Rf y co-cromatografia por TLC) proporcionan las
primeras indicaciones sobre la identidad mds nunca deberian ser
usados como uUnico criterio; El aspecto visible permanece como el
medio de diagndéstico mas accesible al investigador, su valor se
fundamenta en la interaccién de la luz con la cadena poliénica
conjugada y otras caracteristicas estructurales. El tipo,
localizacién y nuimero de grupos funcionales en las xantofilas puede
ser confirmado con las reacciones especificas para los grupos. Los
carotenos alpha, gamma y beta-caroteno y B-zeacaroteno, poseedores
de actividad porvitaminica "A", v los inactivos delta y teta-
caroteno y el licopenc puede ser distinguidos por sus espectros de
absorbcién visible.

Gran parte de la inexactitud de los datos hoy dia existentes es
debida no a las técnicas analiticas en si, sindé a la aplicacién
inadecuada de las mismas y a la interpretacién errdénea de los

resultados.

VI. PROCEDIMIENTO PARA COLECCION Y PROCESAMIENTO DE MATERIALES
DE PLANTAZ EN EL CAMPO:

A. Recolecciédn de la Muestra:

Se procede a recolectar la muestra de las diferentes areas de
la parcela o cultivo, sin tener predileccidén por determinada

caracteristica como el tamaiio.,e)l color etc. Teniendo presente el



dictamen de los agricultores a cargo o bien nuestro propio
criterio, para saber si el vegetal esta ya en condiciones de ser
consumido como alimento. Esto no quiere decir necesariamente que la
rarte comestible del vegetal haya llegado a su madurez, pues las
condiciones en que es usado y la forma culinaria en que se prepara
son impuestas por las costumbres de la comunidad.

Tambien puede comprarse en un mercado local, casa particular
o de un vendedor ambulante, en este caso se selecciona la muestra
de las diferentes partes del puesto de venta o del recipiente en
que esta recolectada o acarreada. Generalmente un Fpromedio de 600
gramos es suficiente para efectuar las estabilizaciones, y se
anotan todos los datos que el vendedor rueda darnos.

Se prefiere efectuar las colectas en horas de la mafiana, a
fin de obtener las muestras de vegetales lo mas fresco posible y
que no se afecten por la accidn de los ravos solares en las horas
mas fuertes del dia y se deshidraten mas rapido. Por lo que se
sugiere efectuar la colecta a la misma hora del dia yv lo méas
tempranc que sea posible, manteniendo los vegetales colectados a la
sombra o en recipientes ventilados.

%1 =e obtienen las muestras de un supermercado o tienda.
tenemos aque =serciorarnos que los vegetales sean lo mas fresco
& Vv aue nc hayan estado almacenados ror mucho tiempe. o
sufridos cambios bruscos de temperatura. humedad. lusz y oxigeno ya
que esztoe afecta grandemente su composicion vitaminica. A simple

vista el veg

M

tal debe lucir fresco, con una textura adecuada. color
Lrillante v grado de hidratacién aptimo antes de efectuar la

recolaccidn de muestras para analisis.



Para este fin se hace uso de una hoja especial de records,
cuadernos de trabajo o cuestionarios de identificacién (ficha
recolectora de datos) en los cuales se anota la fecha, hora de la
recoleccidén de la muestra, numero correlativo vy codigo o clave de
analisis para el laboratorio; El nombre comun 6 vulgar usado en la
comunidad para cada uno de 1los vegetales en particular,
clasificacién botdnica y nombre en ingles. El sitio o lugar de la
colecta y el sitio de origen de la planta (aldea, finca, municipio,
departamento, pais etc.) Se anota la parte de la planta colectada,
por ejempo: raiz, tallos, hojas, flores, fruto o enteras; El precio
de la muestra por unidad de venta: manojo, unidad, onzas, libras
etc. Peso de la muestra en gramos (total comprado) o peso bruto, el
peso neto & porcidn comestible para calcular el rorcentaje de
desgaste o tara. Se prefiere trabajar en base a 100 gramos.de
porcion comestible para el andlisis de laboratorio o en sus
equivalentes cuando es necesrio para los calculos finales.

Se buscan y =3e anotan otros datos disponibles, siempre qgque
tengan algun interés prdctico, por ejemplo: la frecuencia de
lluvias en la localidad (medida en Pulgadas), calidad del terreno,
altitud, clase de fertilizantes utilizados para mejorar los
cultives o plagicidas, si existe un sistema de irrigacion o
cualgquier otra modificacién efectuada, para lo cual es necesario
ponerse en contacto con personas que conoscan de cultivos, comoc
agricultores, agronomos etc. Asi como de los usos locales de las
plantas como alimento para lo cual se entrevista a jefeza de cocina

0 amas de casa.
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C. Tratamiento Mecédnico de la Muestra:

Si se esta trabajando en una aldea o cacerio, se improviza un
lugar adecuado para trabajar la muestra, para mejores resultados se
selecciona una pieza con ventilacién e iluminacién adecuadas,
escrupulosamente limpia. En una mesa de buen tamafio se instala el
equipo portatil. Antes de tratar la muestra es de mucho interes
para los archivos de la institucidn fotografiarla con pelicula de
color.

Procedimiento:

a) Se pesa la muestra tal como fue recogida, sin lavar ni quitar
partes gue por cualquier circunstancia no se comen, se anota este
peso (bruto) en la hoja de records, representa el total comrrado.
b) Seguidamente ze selecciona la parte comestible, =i en esta parte
seleccionada entran pericarpio u hojas, se lavan perfectamente en
agua corriente para quitar toda sustancia que pueda alterar los
datos finales, se enjuagan en agua destilada y se dejan secar a la
sombra en la mesa de trabajo, por una o dos horas, otra forma es
estilarlas en coladores o escurridores de pldstico v ejercerles una
lijera presion con toallas de papel absorvente para eliminar el
exceso de liquido, una vez bien seca la muestra se hace una aegunda
resada total o dato de rendimiento (peso neto) gque representa la
porcién comestible.

c) Se efectua el cdlcule de porcentaje de desgaste. pesando el
material que sobro o porcidn no comestible y se relaciona con el
total comprade o pesco bruto.

D. Procedimiento de Estabilizacidn:

3¢ describe =i los materiales para la muestra estan crudos. e

[6)]



decir en fresco o =si se 1les efectuo algun procedimiento para
estabilizacidn enzimdtica que consiste en la aplicacién del método
de blangueado al vapor por 2 v 5 minutos para lo cual se pesan 100
gramos de muestra peso neto o porcién comestible en fresco (crudo),
previamente se pone a hervir agua hasta los 2/3 inferiores de una
olla de peltre o acero inoxidable y se lleva a ebullicién, luego en
la parte superior de la olla se coloca un colador de sedazo
conteniendo la muestra del vegetal, sin que tome contacto con el
agua solamente que reciba el vapor por el tiempo definido de 2 v 5
minutos tapado, luego se retira e inmediatamente se sumerge en un
recipiente conteniendo agua fria con algunos cubos de hielo y se
deja enfriar por 5 minutos, se saca v se deja estilar en un colador
de plastico o se le hace una lijera presién con toallas de praprel
absorvente para quitarle el exceso de liguido, 1luego se pesa
nuevamente la muestra post blangueado, para anotar los cambios en
ganancia o perdida de agua.

E. Empaque v ZSellado:

La muestra ya estabilizada o bien el material en fresco va
resado se coloca dentro de bolsas pldaticas de rolietilenn

esteriles, con cierre hermético., debidamente rotuladas utilizando

)]

un marcador de tinta permanente para su identificacidn.

F. Saponificacidn:

Es una técnica utilizada para eliminar las clorofilas, lipidos
indeseables e hidrolizar ésteres de carotenoides. Pero se sabe que
exiate un porcentaje de perdida de los carotenoides en la
aplicacion de ésta técnica. Mo obatante en un estudio comparativo

de seis procedimientos de saponificacion, fué comprovado gue tanto
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las pérdidas cuantitativas como la formacién de artefactos

(isomeros cis y epoxicarotenoides) ocurren y su incidencia aumenta

con la temperatura y la concentracidén de KOH. La magnitud de 1la
degradacién vario para diferentes carotenoides, siendo las
provitaminas considerablemente mds resistentes que la luteina, la
violaxantina y neoxantina. Las pérdidas de carotenoides se reducen
realizando la saponificacién en frio (temperatura ambiente) y en
atmésfera de nitrogeno o en la presencia de pirogalol. Con
muestras qgqgue contengan apocarotenales, debe asegurarse la
eliminacién previa de toda la acetona, pues cualquier reciduo se
condensard alddélicamente con esos carotenoides formando metil
cetonas.

VII. TRANSPORTACION DE LAS PLANTAS PARA ANALISIS DE LABORATORIO:

A. Manejo. transporte vy almacenaje de todas las plantas:

Inmediatamente se colocan dentro de hieleras de duroport o de
plastico con cierre hermético, preferiblemente con hielo seco, a
fin de mantener una alta temperatura para que se congelen en menor
tiempo y se mantienen asi para su transporte al laboratorio
respectivo para el analisia: luego se transfieren al frizer o
cuartos congelados a una temperatura de menos 20 grados centigrados
hasta el momento de su extraccién y analisis.

Debemos de reducir al minimo el tiempo entre la colecta v el
almacenaje definitivo, no debiendo exeder de 48 horas, para
asegurarnos del buen estado de laz muestras, v en una a dos semanas

realizar todas lazs extracciones. principalmente de laz muesatras en

fresco aue han sido congeladas unicamente va que se continua la

Iy

degradacion de loa carotencides por la accidn enzimdtica de |
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lipoxigenaza por lo que es importante mantener la cadena del frio
hasta el momento de su andlisis.

B. Requerimientos de entrada para el transporte de plantas:

VIII. DETERMINACION DE CARCTENOIDES EN EL LABORATORIO:

En razon de la conocida inestabilidad de los carotenoides,
medidas de precaucién deben ser tomadas rutinariamsnte en el
laboratorio. Entre estas merecen destacar: 1) el uso de solventes
de grado andlitico o destilados, libres de impurezas deastructivas
(ejem. éter etilico y tetrahidrofurano 1libres de reréxidos.,
cloroformo libre de adcido); 2) proteccién contra la luz y el calor
(ejem. trabajandose con poca luz y evitandose el calentamiento; 3)
tiempos de andlisizs cortos; 4) aplicacién de atmosferas inertes
(ejem. cambiando el aire del recipiente por nitrogeno: y 5)
utilizacion de agentes antioxidantes y neutralizantes (MgC03).
Una siatematica recomendable es analizar las muestras
inmediatamente después de recibidas y proseguir hasta el fin, sin
interrupciodn.

1. Reactivos:

2

Procedimiento de Extraccion:

£

. Manejo de Extractos Quimicos:

El almacenamiento de extractos o fracciones. ain que sea a
baja temperatura, produce degradacidn de los carotenoides. La
presencia de carotenoides cis- y epoxi-derivados =on un buén indice

de que los cuidados para evitar la isomerizacidn v oxidacion.



4. Inyeccidén v condiciones del HPLC para el andlisis:

Determinacidén _de humedad:

Procedimiento:

Se pesa una cépsula secadora de aluminio en una balanza
andlitica y luego se pesa una alicuota de la muestra en la cépsula.
Se transfiere a un horno de vacio y se seca por 12 horas entre 60
y 70 grados centigrados, con no mas de 100 nm. de mercurio de
vacio. Para mantener el vacio indicado anteriormente se permite la
entrada de aire. Se transfiere la capsula a un desecador y se pesa
tan pronto como llegue a la temperatura ambiente. Se repite el
procedimiento de desecacion al wvacie hasta lograr un peso
constante.

Calculos: Exceptuandoe el caso en que la muestra contenga
apreciables cantidadea de aceites veolatiles,la pérdida de peso

durante la desecacion representa la humedad.

% de humedad = Pérdida de peso de la muestra x 100

FPeso de la muestra.

IX. CONSIDERACIONEZ EN LA VARIABILIDAD DEL CONTENIDO DE

CAROTENOIDES EN LAS PLANTAS:

Aun con un método quimico correcto a =u disposicién, el
quimico analitico debe entrentar dos problemas m&s: 1) La variacion
natural entre lotes diferentes del mismo alimento y 2) los factores
de convercioén para transformar el contenido de provitamina en valor

vitaminico o actividad de vitamina A.



Estd demostrado que la composicidén de carotenoides varia en
funcion de factores tales como el tipo de cultivar, estado de
maduracidén, composicidon del suelo, clima, parte de la planta
utilizada, duracion de la pos-cosecha, condiciones de
almacenamiento etc., haciendo que el muestreo sea de particular
importancia para un resultade confiable. Datos obtenidos de
muestras de lote Unico, por tanto, son de dudosa validez y en
nuestra opinion, informacionea adicionales sobre variedad de
cultivar, estadoe de maduracidn, parte andlizada etc. deben

complementar los resultados.

. Variabkilidad Estacional:
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1. Egquivalentes de retinol y sus interacciones dietéticas en

unidades de vitamina A.

2. Metodologia para estudios etnograficos de plantas de uso local

v regional en la dieta.
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3. Metodologia para la identificacién taxondmica de las espec

de plantas.

4. Requerimientos de documentacidn para el ingreso de materiales

de plantaz a Estados Unidos y Canada.

5. Conasideracionea matemdtica=s para la estimacion del numero de

muestras con respecto a los factores de variabilidad inter-especie.












LUGAR: AIDEA "EI. NARANJO" EMPAQUE: MARTES Y VIERNES

FECHA: 31 de enero de 1,992 DISTRIBUCION: MARTES, MIERCOLES, VIERNES vV SARADQ

No ACTIVIDADES MES: ENERO OBSERVACIONES

1{2]3alsie|7}8]9swo|n]i213fiafis]ie|17]18]19]20]21{22][23)24]25]26]2 7[28]29]30]3:

1 |Entrega centro de empaque 80 (PM)* X 80 =n **
Entrega centro de empaque 3 (AM) X 18=na
Entrega a domicilio 15 (aM)

2 |Entrega centro de empaque 87 (PM) X 87 = A
Entrega centro de empaque 6 (AM) ’ 11 =2
Entrega a domicilio 5 (aM)

3 |Entrega centro de ‘mpaque 81 (PM) X 8l=2A
Entrega centro de empaque 2 (aM) X 17=4a
Entrega a domicilio 15 (am)

4 |Entrega centro de empaque 89 (PM) X 89 =2
Entrega centro de empaque 3 (aM) X | 11=a
Intrega a domicilio 6 (amM) =

5 |Entrega centro de empaque 78 (PM) X 78 = A
Entrega centro de empaque 12 (aM) : X 20 = A
Entrega centro de empaque 8 (AM) X

OBSERVAC:ONES GENERALES:
(*) Ejemplo 1: Entrega en centro de empaque a 80 personas por la tarde, 3 que fueron entregadas en el siguiente dia v 15
en casas de personas que no acudieron a traer producto. -
(**) Ia letra A significa que las bolsas no fueron entregadas para llevar a las casas.

=
v’



LUGAR: Aldea "EL NARANJIO"

FECHA: 31 de enero de 1,992

—

MES: ENERO

No ACTIVIDADES OBSERVACIONES

11213]4]5]6f7fs|afwo]ui2]iziafisliei7 18{19]20|21|22/23[24|25(26]27[28]29]30[31] -

6 |[Entrega centro de empaque 92 (pM) X 92 = A
Entrega centro de empaque 3 (am) X 6 =Aa
Entrega a domicilio 3 (am)

7 |Entrega centro de ampagque 80 (M) X 80 = A
Entrega centro de empaque 14 (aM) X 18=n1
Entrega a domicilio 4 (aM) _ x

8 |Entrega centro de empagque 80 (pM) ’ b 80 = 3
Entrega centro de erpaque 11 (aM) X 18=2a
Entrega a domicilio 7 (aM) X

9 Entrega centro de empaque 81 (PM) X[ 8l =2

OBSERVACIONES GENERALES:

—~
A
-
———



LUGAR: ALDEA "EL TEG INTE" EMPAQUE: MARTES Y VIERNES

FECHA: 31 de enero de 1,992 DISTRIBUCION: MARTES, MIERCOLES, VIERNES y SABADO

)1

MES: ENERO
tj2l3j4is)s]7]s]s|ojri12[13114f15]16{17]18(19]20]21]22|23[24[25]26|27[28{29]30[31

No ACTIVIDADES OBSERVACIONES

1} Entrega centro de empaque 179 (PM) b4 221 = A

Entrega centro de empaque 5 (AM) X

Entrega a domicilio 37 (aM) X

2| Entrega centro de empaque 199 (PM) X 221 = A

Intrega centro de empaque 2 (AM)

Entrega a domicilio 20 (aM)

3| Entrega centro de empaque 189 (PM) X 221

1]
>

Entrega centro de empaque 3 (AM) X

Entrega a domicilio 29 (aM) X

4 | Entrega céntro de empague 192 (PM) X 221 = A

Entrega centro de empaque 5 (aM) X

Entrega a domicilio 24 (AM) X

5 | Entrega centro de empaque 200 (PM) X 221 = A

Entrega centro de empaque 2 (AM) X

Entrega a domicilio 19 (aM) x

OBSERVACIONES GENERALES:




LUGAR: Aldea "EL TEOCINIE" . - 2

FECHA: 31 de enero de 1,992

- .
No ACTIVIDADES MES!: ENERO OBSERVACIONES
112]2]a]5]e] 7|83 o] t|12[13|1afis|ie[17[18]19]20]21]22[23]24 |25]26]2 7|28[29]30]3 1

6 | Entreqa centro de empaque 192 (PM) X 221= A

Entrega centro de empaque 5 (AM) X

Entrega a damicilio 24 (aM) X

7 | Entrega centro de empaque 197 (PM) x 221 =2

Entrega centro de empaque 3 (AM) X

Entrega a domicilio 21 (aM) X

8 | Entrega centro de empaque 199 (PM) ’ X 221 = A

Entrega centro de empaque 12 (AM) X

Entrega a domicilio 10 (aM)

9 | Entrega centro de empaque 207 (PM) x| 221 =2

OBSERVACIONES GENERALES:
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Los  criterios para efectuar las visitas domiciliaras, se
priorizarcn de la siguiente forma:

a) Madres con nifos recién nacidos de fams., participantes.

) Fersonas que no recogen en centro de empaque.

c) Fersonas que reciben por vecolino.

d)  Personas que reciben por reparto a domicilia.

e) Familias pendientes de boleta.

Se entrevistaron seforas a quienes constantemente se les
Ileva el producto a su casa, argqumentaron  razones a1 DncH
dificultad para salir por tener hijos de muy corta edad en casa,
embavaro, lejania , problemas de salud.

MOTA: Fesultados de entrevistas serdn expuestos en el
siquiente 1nforme de actividades.

Guisela M., Leche R.
Directora de Campo
Fundacidn Internacional del 0Qjo



Borrador que contiene lista de familias no intervenidas.
En términos generales indica la cantidad de veces que recibieron
el producto (zanahoria, camote y quilete).

En 4sta no se encuertra incluido el equipo de trabajo.



"EL NARANJO"

No. FARILIAS QUL HO S0H FAVORZUYDAT UQON M R J TOTAL

Pamilia |l FrCRUOTE »HCYZO 0 VITRIINAE "AY,
03 Fabtricia 4@ PaZe oo oer et tnrtoroosannnans -7 7
04 Clatcitd RevOlorio. . eeeaeeeetoerovenvrosnas -7 7
05 Dionisie Candz Guzmdn.....eeieieervonoeoss 4 7
o7 Delrina 0S0riO..eeeesiennrsresennnnsened 7 7
10 Nery slizabeth dejfa....ivereeenrenanaad f —
11 Miguel Revolorio..vieeieir i ensnanans 7 7
1z Angel Lépez.ee e ieetneressenvsnasonans . 7 -7
lqg Agusting Herndndez. cveeeesesarocnovoeeas -7 .Z, 3
15 =sftela AQUINO. ettt rvennovassioaorens sosas 7 - 2
16 Grigoria AQULNO.eee s osesretoanrornssranesas 7 -~
18 MUTTNE BBTICS . et tnnenereroeeeooeseses 2, 2
19  JATARLEE UGl e vrevreroronnronrennoononnse v Z - 3
2h Rosa stelvine 50lares...eeeeiciienccaeess 7 7
A9 Yaria Doloires Ortizeceeeeerieoeooarannnos 7 3 &
e { msperanza Arrecis HerndndGz..oeevervenns 3 3
ol Lucla Saintos .. iveerirseseeronstsrsssnanson 7 7
5 Lorenzo Lechuga...vevvivieininnnenennsd 7 7
35 VarEilio AlVArE L e ien et ineronnnnennss 2 &/ 6"
50 Ksperanza 301ad0S ESCALANTE........v0uvd 9 -7 3
41 Albertina Ortiz Martinez.. o eenveoeens 7 7 7 =
o2 Arnoldo Lépez MarrogulN..veiveveeanesosd T 7
Gl JO8¢ Felix AlVarez..vvvevenervennenonnes . Z 5
of Mearfa Luise Yol..v.eeeeviiiinivoiineannd 7 2 7 &
ab clandia uel Z0Lre08.. vt etteeronoanasan L s +
50 [ Javier Uonis L&Mas.eveviiiiiiiniiianeaad T 7
24 Lucrecia kendoz2& . ceeviivesitesiiaieannay 3 3 é
57 1 José Fevolorio Ge la HOSB.iuiieviievsaes 2 2.
1) iraula T 7 7
L EJc:sé BUIAraG VL e it et et et n < 24

: t

vl M L AVE 3 mit e ittt ettt i e 3 2
LG Maria LUZ JrUb e iniene et 7 7
tu lsa el la ROSE VB LeUE. c v it d j 7 74
ob Yarie 12206l GalufhO. ouveiernenneeennnd -7 7
10 v Jredre Valenzaelao oo oo iiiiiieineenad -7 7
14 Anvonla Santan Yumdh. e e e d 7 7

iy

/



No. FAMILLAS QU NO SON FaVORECLLAS CON .
Familia L0 Lp6SUCR0 PROYZCTC VITAKINA “A" .

J TO24L

1c Rosalfa ael Carmen OlivAres...ee..oeses

o0 Abelina Cristing O30ri0. .eeereserssnns

bl HAIO VALENZUC B . s vttt nnsenennnsanns

be . Felfpa de Jesds GOmez ..o evnennnnsns

8o Martha 0liva SanNToOS.eeeeecestsroseocnans

g9 Feli8 ROVOLOTiO. e e eeseonorenennennes

g4 FRUTO NCVOLOI L0 et vt s eessoosroesosanns

gt Felicito HoVolorio.e e e e e e eonnoooneones
J

9 Judith Alvarez se HevoloriOe..eveesoes

100 Naria del ScCorro BoOlaBHOS.eseveesossss

SRR

101 riedad Hevolorio 50laBoS .. e eserooesee

105 FETNUNUO 50T 0 e s e aveonosnneessosnennns —~

10 raulino Osorio.......................3 7

10° Fiedad 28l Carmen HevoloriOe.eseeeeeoss
J .

107 Acustina de PAZ DIifZveveerrnneennennns

108 wesiderio Coraun Barilla .. .essecessees

L lCy  itarra Aracely Oscel Firtl..oeeeeesesoss

! i

S 110 CELlIXUC BERILLIES . et tr et eerenennnnees
| .

r~

I D WUAn BEUTISTa UONTrCrES e v st teeeensoves

| PR . .
S 11, | iponifesio LOpPE2 UOoNiS.eeeevrnnnennnnas

r

o. loo O TEl R -
[ lio hanuel Marfa Ldépez Harroquin..........

10 juregoria Harroquin Kevolorioe.........
{

13 Ipisite Izabel Lépez Valenzuela........

AR NN lafag

Coi o led 1511000 Férez Peque.veeervnreeetennnn. ‘
1.0 leo {rauaa A6 JeaUs raNligi@eeeerennnnsenns ; iL-
<. LG vlemunte ALTornlio m5UredE.eeeeneeiaan ! 7 :
5;., 1ie P L28DCY AUl LeTl e ot oo nnnennnes '7 .

: - !
ol 105 AgBplla BOLEROS. ..ttt iiiiiineenad] 1
! 1

9 1% baumiana Barilles Donis.....ovvevvinens: 7 j L7 Z

. lsv Gregorra Zapiue CndVieiue .. vue e irnnned C 70

A
Q

1 .
1.! 15y (relipa Guzndn SENTENZ et v v i i 7 ; 7
o. | il4l smiliana Salazer..ooe.oeovena.... ...i 3 2
P 19 wleclas Ag.llar.......................; 7 -
N | i( e . ' MITTIH :
~ LIS I R T T T T S

e L 7 7




NC .
Fden

No.
fanilie

AarILIa (U HO GON RAVOR.CIOLS UCH
oh cOLUCTC ¢y uulC VIDAMILA "L,

71.

82.

l46
149y
151
155
154
155
lcO
lo)
lby
lo8
170
172
175
17y
177
17y
lol
183
185
loo
Lsg
190
1y1
194

Marfa ANTONLi& ALVALCZ.u.evenenon. e
Keina de Jests AGullar. e eeenenss
plalio Alvarez FLlOre9.. v e ivrevrens
V1CL0rla ZBPBGE . v earesrsreneerroennons
Feliza AGUilar. i veeererinetneerrnnses
Luz Maria YUmdn.....eereeireneneeennns
ANngela S50TO0..eiietrrseroenssseesansnns

Joselrda Agullar.iieieesnesnocansaenseesns

Juventina Mejla Lépei...viveveeennn vun

Maria de¢ JosSUs LANUZB.evereernnnosrsns
Josefina raniagud LBNUZE .. eteesraeenso
Mmarcos del Uid £SCOBBIre . it vtetveonene
José Vicente Del Cilereevieronnennnnas
Juand Santos.e.iietteeetoreenronnonnes
Betzabd CONTreras.. v eeererereeensnnns
searia Simona Megia. e ie e eneenenn
DOEINEO SBNJEBY v e essnrtsvvsassencacnnos
Dienel GarCia Fuveveeeovreeineonnerans
Franclisco 52ntosS SANLOSceceereoceees oo
Juan F.o MoNrcy oo i ieinneniatrtienensnns

FaD10 rérez worales e eees vovenneeneen

AlFONSo Hivera ReyeSee.ivevenersonsnnes |

NNy =

~

70

N\
)

7

~\ R N\ [~

T AR

Fiaelie Chdavez BAI'r enltoYS.ereeseesseas

Alejandre Barillas Gil.veceieeosneonsos

OTROS:
Emigrantes del Quiché y Huehuete-

s
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N A AL
s . ' ’ - PR |

LISTA DE FAMILIAS NG BENEFICIADAS CON PROYECT® DE VITAMINA "A"

N NOMBRE ‘F'éECH}} DE ENTRIGA 1CANTIDAD.

1- Eustagqule de la Rosa e ’.-.';:z.'-',.‘_:’iv‘.}—.Tf'_-:;x.T;_..., .
§ £E%a1§17‘r%:1ce B | { o

ersa oz. 3

l'lv 1§ Campgs ertiz. _ , 4/‘““!"2"1*”" 'j

- Rosaura Ranirez. e T T

6- Vidalla.aguirre 4.4 3 e s

7- Jesus Hernéandez, o ; i 1 T
8- Abigall France R 1 . 1 3

9- Elisa Ortiz Mejia e .. p -
10- Lucila France Z . N "H“—*“”_i}m' T
11- Flerencie Mejia S. 1z | - e —
12. Maclovia Sian. IR - T o /- - - e
13- Vitaline Ortiz. ;1 V2R S |} S "5 — —
- Lidia Ortiz, Ty b T \ i e e e
15- Estela Franco. AR ; 4L
16~ Alwerto Valenzuela A i S e
17- Saturnina Ramirez, J R i R e e
18. Carmen Alvarez 173 SRSl | SRR e
19- 1Ines Ortiz. g T e e i ] e
20- Prancisca Ortiz, de M T | 1.
2l. Luis Ortiz, 4 E R . A
22- Delores Castellanos "y S ~
23~ Pelisa Santos Martineg 4 1 iy 1 _
- Berta Alvarez. 4 R T T . A R
25- Bernardina Mejia R 4 R ——
26- @uadalupe Rodriguez (mujear) -~ . . - ! & B e
27- Aura Pranco L < " Ty
28~ Maria France : / ‘ e 1
29. Arcadio France. A e 2
3@~ Saturnina Santos. "“_43 -l - ek & S — 2 )
31- Ofelia Santes. J ‘ e 4
32- Cita Santos W . A— I R
33- Catalina Solares, T { LA S *f R
34- otilia Santos b H S
35- Victoria 3Solares, ST , S I S T
36- 0Ofelia Orantes. j j ; ,1*» 2. h
37- Rosgura Avila ¥ | RS T i
30~ Margarita Davila “““'1'“)"'"\ = SR T S
39- Audelis Blanco. el L | ~_~|T S et
4©- Marfa Olimpia Ortiz, - j,?; ] 3
41- Celestina Franco. e S R R
42- Lilian France ey g N A S, SO i
43= .Claudia Campos Redas. T4 i3 T TR L

- @regorie Mayen T r S 4
45- "2 Mariane D&vila. po 4 ; 1 ‘ | } ':Lf
L6~ Elodia Ortiz, i A3 ‘[ . y T
47- Domingo Castellanos |~——;‘__*._;’<'f_.____~_ 1 . e S
48~ Enrique Franco. ‘ 2 ) T
49- Anma Maria Salagar. - ; { -
50~ Hermelindoe Ortiz. B, A2 | L 8

22 A ‘ 6




o
1

51-
52-

2
82

24:
2o
60-
61~
602~
63-
6y
65-
66-

67-
24
69-
70-
71-
72-
13-

75-
76-
7=
78

80-

NOMBRE

Fransisce Ortiz S. s
Sotera Castellanos.

i PN

N

1
H

G@rsclela Lara.

FECHA DE

Koy Hers

/

<

¥

REGA
ary

CAN¥IDAD

!

[ ]

|
! |
ol
i

Pledad Ortiz,

i

+a4Elvia Ortiz,
Demetria pineda.,

Mercedoes Rafael,

N v 3

*IN r\:

i

1
?

Juan Ortiz.

NNy

Catallina Lemus.

Santas Moreira.,
Zella Bstancourth,
Jesus Hernandez,
Alvertina Lemus.

¥irginia Alvarez,
Cafalina Lepez,

-

T

}
t

#N@

—~—
' )

i

Viviana Meda.
Ambrocia Guillen
Esperanza Centreras.
Cecllio Meda.
Lulisa Cgstellanos,
Eloisa 3antos.
Barwara Turcios.,
Apolonia Romero,
José Luls Mayen.
Santiage Carrille.
@sorgina Ortiz,

Marcos Castellanos (mujer){ -

Maria Ramire,.
Eulalia Ortiz.
Epifania Ramirez.
Bertila Navarre,
Natalia Rodas,
@corgina Ramirez,

- Margarita Lopez.
Bernardina Caz(,
Maria Luisa Ramireg.
Viviano Blarce.
Odiliag Betancourth.
Sabina Ramirez,
Diega Mayén.
Luclano Ramirez, .
Elsa Me jia.

Maria Dolores Mejla
Timotea Merales.
Zenaida Jolbén.,
Nemecio Hernéndesz.
Dgsiderio Davila,
Nicolasa Herrera.
Ignacia Mayen.

; —7*:¥ !
’

i

i

|

.' I"

b

Eulalia "ernéndez.

L

e d 2

| S T

N

i
!

AN AW AR

¥
i

I
|
!

|
!

5 ‘\ N
S \\_;‘-\_&,\b.‘w\[‘t *

H

‘ép_iq.\k':\l\\

Srares Bl w

RS

N
1
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o

101
102
103
104
1605
106
107
108
109
110
111
112
113
11)
115
116
117
118
lle
126
121
Xg2
123
12
125
126
127
128
129
130
131
132
133
13l
135
136
137

138.

NOMBRE
Petronlla Bacc
Victoria Mejia
Fransisca Fajardo.
Imelda Valenzuela
Medarda Franco
Dora Merales.
Olimpia Solis
Josefa Monroy
Clara Hernandez.
Engracia Ramirez,
Nicoléds Ortiz.

Clara Luz Perez.
Rosa Alwina Lopez.
Jesus Davila (mujer)
Nicolés Ortiz.
Amalia Castellanos
Isabel Santos Martinez.
Narcisa Donis.
Fldelia Ortiz.
Olivia Gastellsanos.
Olivia “el Aguila.
Maximiliane PFPranco.
Mirtala Guzman.
Fellisa Castellagnes.
¥paldo Salazar. -
Ad1lia Yanes Mejia
@ertrudis Mernéndez.
Alverto Castellanos,
Marta Me jia &.
-Veda Me jia.
Clemente Turcies,
Susana Bmtiiz
xAlwerto Calderdn

.Herlinda Turciloes.

Paulina Castellanos.
¥rsula &uillén.
Agripina Hernandez.
Nabividad Redas,

CANTIDAD

FECHA DE ENTRE@A
..é‘_/'_fﬁ.ﬂ_ﬁg‘b Y decien Mary.

Y 2 R 1 .
DY S . - .m__.; e 4o
1 : ! 4
/ 5 | 4 o
1 ; ! 4
_ 2 ! 2z
/ | ; ! 1
. A 5 f 2
A S o ;
5 3 i ' g o
‘2 I 3
- ? . 4 N
’ — _ 1
- | 4
- R R 7
. S A
—_— SR § - 4
| ; f {
A S R 7 _
. HQ._ ;s i _m;g____ e
- T l 7 i
. | ! 4 )
. i ] y
. } | ] /
! 4
o e - f / B
1: — F : ; l
; : ) yi
- f: ! ;- 1
I § , 1
. i > -
; ‘ 1
e I : o e A
e A 7




LuGaR: ALDEA "EL, NARANJO" PEMPAQUE: MARTES Y VIERNES

cecna: 29 de febrero de 1,992 DISTRIBUCION: MARTES, MIERCOLES,VIERNFS y SARADO
No ACTIVIDADES MES: FEBRERC OBSERVACIONES
- . TT2T31al516] 7189 |10[1]12]13 \afis|i617 TelioTzo]21]2223[24]25]26]27]28|29130}3 !

1 | Entrega centro de empaque 12 (aM)| X 17 = A
Entrega a domicilio 5 (AM)jx Continua secvencia de enerc

2 | Entrega centro de empaque 93 (PM) X 93 = A
Entrega centro de empaque 2 (aM) x 5= A
Entrega a domicilio 3 (AaM)

3 |Entrega centro de empague 92 (PM) X 92 = A
Entrega centro de empague 3 (aM) X 6=A
Entrega a domicilio 3 (aM) X

4 |Entrega centro de empaque 81 (PM) X 8l =
Entrega cehtro de empaque 0 18 =4
Entrega a domicilio 18 (aM) X

5 |Entrega centro de empaque 59 (PM) X . 59 =2
Entrega centro de empaque 21 (M) X 40 = 3
Entrega a domicilio 19 (aM)

6 |Entrega centro de empaque 38 (M) X 38 =
Entrega centro de empague 36 (AM) i} X 61 =2

OBSERVACIONES GENERALES:
(*) Se adiciono 1 familia por no encontrarse en su comumidad durante el censo efectuado.

b



LuGAR: Aldea "EL NARANIO" ) 2

FECHA: 29 de febrero de 1,992

5
No ACTIVIDADES MES: FEBRERO QBSERVACIONES

t1212la]5lel 7189 fiofuli2]iz]sfisfier7]18]19]20|21{22]23|24|25]26{27|28[29{30|31

Entreqa a domicilio 25 (PM) X

7 |Entrega centro de empagque 28 (PM) X 28 = A
Entrega centro de empaque 47 (AM) X 1 =2
Entrega a domicilio 24 (PM) ) X ~

*x | 8 |Entrega centro de empague 42 (PM) bl 42 = A

Entrega centro de empaque 45 (AM) X 58 = A
Entrega a domicilio 13 ()

9 |Entrega centro de empaque 27 (PM) X 27 = A
Entrega centro de empaque 42 (AM) X 73 =2A
Entrega a domicilio 31 (pM) X

OBSERVACIONES GENERALES: -

(**) Se adiciono 1 familia por no encontrarse en su commidad cuando se efectuo el censo.

A partir del miercoles 19 se continuo con la distribucion durante la mafiana, efectuando las entregas a domicilio despues . del medio dia.

i
o



LUGAR: ALDEA "EL TEOCINTE" EMPAQUE: MARTES Y VIERNES

FECHA: 29 de febrero de 1,992 DISTRIBUCION: MARTES, MIERCOLES, VIERNES y SABADO
No ACTIVIDADES MES! FEBREIRO OBSERVACIONES
‘121314186l 7]8]s|toln|i2]is[wafis[ie[irTia]is]eolz1]22[23]za]25]z6]27]28 129130 5]
1 |Entrega centro de empagque 2 (aMmy (X
Entrega a damicilio 12 (aM) Ix Continua secuencia de enero
2 |Entrega centro de empace 198 (EM) X 221 = A
Entrega centro de empaque 0 x :
Entrega a domicilio 23 (aM) X
3 |Entrega centro de empaque 199 (pM) X 221 = A
Entrega centro de empaque 0
Entrega a domicilio 22 (AM)
4 |Entrega centro de empague 201 (pM) X 221 = A
Entrega centro de empaque 0 X
Entrega a domicilio 20 (am) X
5 |Entrega centro de empaque 205 (PM) X 186 =
Entrega centro de empaque 0 X 27 =8
Entrega a domicilio 16 (am) x| 8 =cC
6 |Entrega centro de empaque 197 (FM) x 197 = a
Entrega centro de empaque 0 X 20 =
OBSERVACIONES GENERALES:

ol




LUGAR: Aldea "EL TEOCINIE"

FECHA: 29 de febrero de 1,992

No ACTIVIDADES MES: FEBRERO OBSERVACIONES
t]2i3faisie| 7|89 wo]ii]i2]13]afis|ie]17]i8]19|20]21][22]23]24]25]26]27]28]28]30[3 1
Entrega a domicilio 24 (aM) X 4=C

7 |Entrega centro de empaque 166 (PM) X 221 =3
Entrega centro de empaque 25 (aM)

Entrega a domicilio 30 (aM)

8 |BEntrega centro de empaque 198 (PM) x 219 = A
Entrega centro de empaque 10 (AM) X 2=8B
Entrega a domicilio 13 (aM) X|

9 |Entrega centro de empaque 198 (BM) x 216 = A
Entrega centro de empaque 12 (aM) X 5=B
Entrega a damicilio 11 (am)

OBSERVACIONES GENERALES:

%\



APPENDIX 10

Analysis of Provitamin A Content in Guatemalan Sweet Potatoes

Report to International Eye Foundation
Bethesda, MD

And

Dr. Noel Solomons
CeSSIAM

March 1992

Prepared by:
Ruth H. Watkins and Steven J. Schwartz
North Carolina State University
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Introduction:

Samples from CeSSIAM of three varieties of sweet potatoes and one
variety of sweet potato buds were analyzed to determine the
provitamin A content. The only significant provitamin A compound
in sweet potatoes is B-carotene. The goals were to find the B-
carotene content of these samples, convert B-carotene values into
retinol equivalents and to compare the differences between the three
sweet potato varieties. Likewise, the provitamin A value of the bud

product was determined and will be used to evaluate the storage
stability of B-carotene in the bud.

Experimental:

The fresh sweet potatoes were harvested and blanched (less than 24
hours from harvest) for 5 minutes. One-hundred grams each of 14
samples were quick frozen on dry ice and shipped to this lab for
analysis. The samples contained three varieties: 4 "pzle", 4
"pigmented” and 6 "less pale" samples. The samples were separated
visually upon arrival into their respective classes. The samples
numbered 4 and 6 were not of the same "less pale" color as the other
four samples in this variety but were labeled as "less pale" because
they were slightly darker than the "pale" variety. Samples were
combined into extraction pairs of like variety. In total, seven
blanched sample extractions were performed. The buds arrived in
six bags and two extractions from each bag were performed.

The extraction procedure for the blanched tissue followed that of the
previously reported method. The method for extracting the buds
was altered to include more water to make the initial puree. Thirty
grams of buds were added to 130 mL of water and blended to make
a puree from which the 10 grams for extraction was taken.

The HPLC and moisture analysis procedures followed the previous
procedure.



Results and Discussion:

The provitamin A carotenoid, B-carotene, is found in abundance in
sweet potatoes. The predominant form of B-carotene in the blanched
and bud samples was the all-trans form. However, during the
thermal process for producing buds, significant quantities of the cis
isomers were formed. This conformational change can be seen in the
differences noted in the enclosed chromatogram. This isomeric
change does not affect the calculation for provitamin A activity. But,
studies have shown that isomerization of the all-trans to the cis
isomers reduces the biological availability of B-carotene as a
precursor to vitamin A (Zech..eister, 1949 and Sweeny and Marsh,
1971).

The concentration of B-carotene and RE (retinol equivalent) value of
the sweet potato and bud samples are shown in table 1. The
comparison of the RE in blanched samples versus the processed buds
is on a dry weight basis. The percent remaining moisture in the
processed buds was very low and outside the range of measurement
with the current method. Therefore, it was assumed that the
moisture content was 0% in the buds. The total RE in the buds was
higher than that found in the pale samples (improved variety intense
orange color produced by ICTA in La Fragua, Zacapa) and slightly
higher than the less pale samples (variety purple peel and yellow
pulp from San Miguel Duenas, Sacatepequez, Antigua). The
pigmented samples (387 variety produced by ICTA in La Fragua,
Zacapa) had the highest RE of all the samples.

The standard deviation between samples of the same variety was
highest for the less pale samples. This was due, in part, to the
inclusion of samples 6 and 4. This pair of sweet potatoes more
closely resembled the pale variety than the less pale variety. The
lowest standard deviation was between the the two samples of the
pale variety. The standard deviation was acceptable for the buds
and showed little variation between the six sample bags. The
pigmented samples also had a high standard deviation. Previous

- work also showed high variability between samples. This variation
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may be due to may factors including: experimental error, crop
location, climate (rainfall), and between plant differences.

In summary, the pigmented variety of sweet potato had the highest
provitamin A content and the RE was higher in this variety than in
the typical American variety (44.3 RE as compared to 8.8 RE (Adams,
1975)). The other two varieties and the bud had lower RE values.
Raw data and calculation procedures can be found in the Appendix.
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Comparison of RE Values Between Processed and Blanched Samples

Bud Sample B-carotene Retinol Equivalent
Number ug/g Bud Per Gram of Bud
1 59.2 9.9
1 55.4 9.2
2 57.2 9.5
2 54.5 9.1
3 58.9 9.8
3 60.5 10.1
4 62.8 10.5
4 61.8 10.3
5 50.5 8.4
5 50.5 8.4
6 57.7 9.6
6 60.9 10.1
Average 57.5 9.6
Stnd. Dev. 4.1 0.7
Blanched B-carotene Retinol Equivalent B-carotene Retinol Equivalent
Sample Number |pg/g Blanched| Per Gram Dry Wt. png/g Blanched Per Gram Wet Wt.
Dry Weight Wet Weight
1 and 15 38.2 6.4 10.6 1.8
8 and 10 33.6 5.6 10.6 1.8
6 and 4 15.4 2.6 4.7 0.8
Average 29.1 4.8 8.7 1.4
Stnd. Dev. 12.1 2.0 3.4 0.6
18 and 19 12.8 2.1 4.6 0.8
20 and 24 13.0 2.2 4.2 0.7
Average 12.9 2.1 4.4 0.7
Stnd. Dev. n.1 0.0 0.3 0.1
27 and 28 1306.2 217.7 239.9 40.0
25 and 26 971.8 162.0 291.2 48.5
Averagc 1139.0 189.8 265.5 44.3
Stnd. Dev. 236.5 39.4 36.3 6.0
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Appendix

1- Concentration curve for B-carotene versus absorbance units

2- Sample calculations for conversion of absorbance unit to RE

3- Table for moisture content of blanched sweet potato samples
4- Table for B-carotene and RE values for blanched sweet potatoes

5- Table for moisture content of bud samples
6- Table for B-carotene and RE value of bud samples
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Conversion of B-Carotene to Retinol Equivalents:

Sample calculation:

y
X

concentration of R-carotene (mg/L)

area units from the dynamax integration
y=2.6849*10-1 + 2.9244*10-5 (x)

mg/L to pg/g sample used 50 mL total sample
extraction volume,

1 Retinol Equivalent= 6 pg B-carotene



Moisture Calculations for Blanched Sweet Potatoes

Guatemala #| Blanched wt. | Original Wt. During blanch |Avg added| Wet wt. Dry wt. % solids | Avg Wet wt.

San Miguel grams grams H20 + grams grams qrams qrams from puree grams
1 103.0 100.0 3.0 1.5 9.9 1.3 13.4 9.9
15 100.0 100.0 0.0 1.5 9.9 1.4 14.0
8 102.0 100.0 2.0 1.0 9.9 1.6 16.1 10.5
10 100.0 100.0 0.0 1.0 11.0 1.7 15.2
6 100.0 100.0 0.0 1.0 9.4 1.4 14.8 9.5
4 102.0 100.0 2.0 1.0 9.6 1.5 15.7

Improved

18 102.0 100.0 2.0 2.0 10.2 1.6 16.2 9.6
19 102.0 100.0 2.0 2.0 9.1 1.8 19.3
20 100.0 100.0 0.0 1.0 9.5 1.4 15.0 9.8
24 102.0 100.0 2.0 1.0 10.2 1.7 16.7

Variety 387
28 104.0 100.0 4.0 3.0 10.0 1.0 9.6 9.8
27 102.0 100.0 2.0 3.0 9.6 0.8 8.2
26 102.0 100.0 2.0 1.0 9.2 1.4 15.8 8.3
25 100.0 100.0 0.0 1.0 7.4 1.0 13.6

Note: The sweet potato samples were combined into pairs for preparation of puree and extraction.

For example, 1 and 15 were combined and so forth.




Moisture Calculations for Blanched Sweet Potatoes

Guatematla #| Avg Dry wt. | 1/2=wet tissue | Minus H20 added % solid Wet Wt (g) [Wet Adjusted for| Dry extraction
San Miguel grams grams from blanch of tissue |for extraction| Blanch gain (g) | weight grams
1 1.4 4.9 4.9 27.8 5.0 4.9 1.4

15
8 1.6 5.2 5.2 31.6 5.0 5.0 1.6
10
6 1.4 4.7 4.7 30.8 5.0 5.0 1.5
4
Improved

18 1.7 4.8 4.7 36.0 5.0 4.9 1.8
19
20 1.6 4.9 4.9 32.1 5.0 5.0 1.6
24

Variety 387
28 0.9 4.9 4.8 18.4 5.0 4.9 0.9
27
26 1.2 4.1 4.1 30.0 5.0 5.0 1.5
25

~




B-carotene Concentration in Blanched Sweet Potatoes

Sample # B-carotene pg per 3-carotene Retinol Equivalents Retinol Equivalents
San Miguel Gram of wet tissue ug/g (dry) Per Gram of Wet tissue | Per Gram of Dry tissue
1 10.640 38.227 1.773 6.371
15
8 10.627 33.586 1.771 5.598
10
6 4.742 15.399 0.790 2.567
4
Average Average Average Average
8.670 29.071 1.445 4.845
Standard Deviation Standard Deviation Standard Deviation Standard Deviation
3.401 12.065 0.567 2.011
Improved
18 4.611 12.806 0.769 2.134
19
20 4.164 12.965 0.694 2.161
24
Average Average Average Average
4.388 12.885 0.732 2.148
Standard Deviation Standard Deviation Standard Deviation Standard Deviation
0.316 0.113 0.053 0.019
Variety 387
28 239.911 1306.206 39.985 217.701
27
26 291.187 971.803 48.531 161.967
25
Average Average Average Average
265.549 1139.005 44.258 189.834
Standard Deviation Standard Deviation Standard Deviation Standard Deviation
36.258 236.459 6.043 39.410
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B-carotene Concentration in Blanched Sweet Potatoes

Sample # | Wet Adjusted for Dry extraction Absorbance units Average B-carotene
San Miguel Blanch gain (qg) weight _grams (sucessive duplicates) Abs. units mg/L (wet)
1 4.9 1.4 26235 26495.0 1.048

15 26755
8 5.0 1.6 26271 26631.5 1.052
10 26992
6 5.0 1.5 6845 6831.5 0.469
4 6818
improved
18 4.9 1.8 6319 6234.5 0.452
19 6150
20 5.0 1.6 4826 4886.5 0.412
24 4947
Variety 387
28 4.9 0.9 777392 781826.0 23.271
27 786260
26 5.0 1.5 959112 970670.5 28.828
25 982229




Moisture Calculations for Buds

Bud bag # reconstit. added H20O | extraction |Grams of Buds | Buds for %H20 | water added Wet weight

grams mL grams in_extraction grams mL grams

1 30.0 130.0 10.0 1.9 9.0 30.0 10.3

1 30.0 130.0 10.0 1.9 9.0 30.0 10.1

2 30.0 130.0 10.0 1.9 9.0 30.0 9.4

2 30.0 130.0 10.0 1.9 9.0 30.0 10.0

3 30.0 130.0 10.0 1.9 9.0 30.0 9.5

3 30.0 130.0 10.0 1.9 9.0 30.0 10.3

4 30.0 130.0 10.0 1.9 9.0 30.0 10.1

4 30.0 130.0 10.0 1.9 9.0 30.0 10.5

5 30.0 130.0 10.0 1.9 9.0 30.0 10.6

5 30.0 130.0 10.0 1.9 9.0 30.0 10.9

6 30.0 130.0 10.0 1.9 9.0 30.0 9.6

6 30.0 130.0 10.0 1.9 9.0 30.0 10.4

% wet weight | Avg wet wt| Dry weight | Avg dry wt % solids % moisture Avg % dry weight of
of the flake grams grams _grams moisture | extraction sample

2.4 2.4 2.5 2.4 100.0 0.0 0.0 1.9

2.3 2.4

2.2 2.2 2.2 2.3 100.0 0.0 0.0 1.9

2.3 2.4

2.2 2.3 2.3 2.4 100.0 0.0 0.0 1.9

2.4 2.5

2.3 2.4 2.4 2.5 100.0 0.0 0.0 1.9

2.4 2.5

2.4 2.5 2.5 2.6 100.0 0.0 0.0 1.9

2.5 2.6

2.2 2.3 2.3 2.3 100.0 0.0 0.0 1.9

2.4 2.3




voricentrauon or i3-carotene in oweet Foraw buas

Bag # | Flake wt. for | Absorbance units Average B-carotene B-carotene Retinol Equivalent
extraction (g) [sucessive duplicates| Abs. units mg/L pg/g bud Per Gram of Bud
1 1.9 65648.0 66353.0 2.221 59.219 9.870
1 1.9 67058.0
1 1.9 60242.0 61500.0 2.078 55.412 9.235
1 1.9 62758.0
2 1.9 63165.0 63725.0 2.143 57.158 9.526
2 1.9 64285.0
2 1.9 60621.0 60395.5 2.045 54.545 9.091
2 1.9 60170.0
3 1.9 66085.0 65963.0 2.209 58.913 9.819
3 1.9 65841.0
3 1.9 67836.0 67950.0 2.268 60.472 10.079
3 1.9 68064.0
4 1.9 70273.0 70904.0 2.355 62.790 10.465
4 1.9 71535.0
4 1.9 69845.0 69672.5 2.318 61.824 10.304
4 1.9 69500.0
5 1.9 55434.0 55235.0 1.894 50.496 8.416
5 1.9 55036.0
6 1.9 64530.0 64359.0 2.162 57.655 9.609
6 1.9 64188.0
6 1.9 68945.0 34472.5 1.283 34.206 10.148
6 1.9 68014.0
Average Average
55.699 9.688
Standard Deviation| Standard Deviation
7.935 0.601

A\
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APPENDIX 11

REPORTE DE ACTIVIDADES
COMPONENTE DE EVALUACION

Meses de enero-abril
Hector Gamero y Marylena Arita
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FROVITA

1.

Tomate

Apéndice 1

PES0OS DE ALIMENTOS
(en gramos)

grande
mediano
requeiio

78
40
26

-J

Papa

190
115
40

Cebolla

50
38
10

Talle de cebolla

mediano
requeiio

28
11

Zanahoria

180
100
30

chile pimiento

NN
o

Pepino

370
265
240

Remelacha

210
120
70

9.

14,

Guilaguil

500
340
170

Azuacate

220
180
110

11.

Buicevito

310
7E ()

s

130




12. Pepitoria 396
298
200
13. Miltomate 172 1b = 230
1 u = 4
14. Rabanos 1 manojo (19 u) = 195
1 u = 10
1 manojo (hojas) = 75
15. Berro 1 manojo (@.0.35Y = 170
16. Chipilin 1 manojo (Q.0.25) = 180
17.Quilets 1 manojo (Q.0.20) = 100
18. Bledo 1 manojo (Q.0. ) = 125
19. Yuca -
70
35
20. Ejote 1/2 1 = 220
21. Chile jalapeioc 16
22. Limones 50
26
23. Repollo 1 unidad (Q.0.35) = 242

7

24 . Huevos 1 unidad = Hh6 YQVJ




2 Banano 86

70

50

26. Majunche 130

104

74

Morade, Ingerto y Criollo 65

50

37

Manzano 40

durazno -

46

Manzana -

a0

36

3 Rueso cuarteron (Q.5.00) = 720

1/2 cuarterdn (Q.Z = 360

1 pedacito = 38

3d2. Crema de finca = = 240
(Q.3.60)

Crema ilsgua . bolsita = 240
K.1.60)

Longaniza 40

salchicha

iy
Cadls

o

4y

Tortillas




36. Pan francés (Q.0.16) = 42
(Q.0.10) = 17
37. Pan dulce (Q.0.16) = 36
(Q.0.10) = 21
2 2 (Q. 0.25) = 34
rosca = 11
champurrada = 17
38. Galleta = 20
39. Ricitos = 16
40. Ajo - 1
41. Pollo = 2.5 1bs
42, Gallina = 3.5 1bs




Apéndice 2

PROVITA
COMPONENTE DE EVALUACION
MEDIDAS Y PESQS DE ALIMENTOS Y PREPARACIONES
FORMULARIOQO FZ4HSCN

CODIGO ALIMENTO UNIDAD DE MEDIDA GRAMOS
202 Frijol Crudo 1 1 libra 460
2 1/2 libra 230
3 174 libra 115
515 Arroz Crudo 1 1 libra 460
2 1/2 libra 230
3 1/4 libra 115
596 Aceite 1 1 chen # 12 140
2 1 chon # 13 40
3 1 cda # 14 30
4 1 octavo
5 1 copita 70
6 1 cda # 15 7
7 1 cta # 16 3
602 Margarina 1 1 barra 115
2 1/2 barra 57
3 1/4 barra 28
4 1 cda # 15 16
85 1 cta # 16 5
597 Manteca de 1 1 1b 460
Cerdo 2 1/2 1b 230
3 174 1b 1156
4 1 chon # 12 130
5 1 chon # 13 45
6 1 cda # 14 60
7 1 cda # 15 186
) 1 cta # 16 6
B0 Mayonesa 1 1 cda # 15 23
2 1 cva # 16 8
001 Crema espesa 1 1 v 230
201/2 v 115
3 1 oda d4 158 23
4 1 cta # 186 8
002 Crema rala 1 1 v
2172 v
3 1 cda o 15 15
4 1 cta g 16 5




016 Queso fres=co 1 1 1b 460
2 1/2 1b 230
3 1 oz 28
01 Quezo duro 1 1 1b 460
2172 1b 230
3 1 oz 28
4 1 cda # 15 12
5 1 cta # 16 6
023 Requeszon 1 1 1b 460
2 1/2 1b 230
3 1l oz 28
4 1 cda # 15 14
8 1 cta # 16 7
007 Leche en polvo 1 1 cda # 15 10
2 1l cta # 16 3
3 1 medida
005 Leche de vaca 1 1lv # 9 210
Ligquida 2 1 v # 10 265
3 1 v # 11 340
4 1 tz # 1 210
5 1l cda # 15 &
6 ] cta # 16 3
612 Incaparina en 1 1 t= 100
rclve e 1 cda # 15 12
3 1 cta # 16 4
511 Harina de trigo 1 1 cda # 15 10
2 1 cta # 16 4
3 1 cda # 14 36
611 Café de cosecha 1 1] bolsita 206
o bol=a 2 1 cda G
3 1 cta A
4 1 cda o 14 26
5} 1 chon # 173 22
6 1 t= # 1 RO
7 1 t= 4 2 68
62 Café acluble 1 1 cda 4
2 1 cta 2
3 bolzita
B86 Toli 1 cda # 15 14
- cta G

PN

bolsita




686 Fresco esencia 1 1v # 10 265
2 1 tz # 1 180
3 1 cda # 15 6
4 1 cta 3
574 Azucar 1 1 tz¢ 1 170
2 1 cda 16
) 1 cta 6
4 1 cda # 14 58
5 1 chon # 12 160
6 1 chon # 13 46
578 Panela 1 1 t=z # 1 110
2 1 cda # 15 10
3 1l cda # 16 5
4 1 chon # 13 30
PREPARACIONES
001
001 Frijoles cocido 1 1 chon # 12 184
2 1 chon # 13 70
3 1l cda # 14 90
4 1 cda # 15 24
5 1 cta # 16 10
3 1 tz # 1 170
7 1tz # 2 1680
13 1tz #03 210
3 1 t= # 4 210
10 1tz # 5 290
11 1 pto # 7 260
12 1 pto # B 330
002 Frijolea colados ] 1 chon # 12 180
2 1 chon # 13 &0
) 1 cda # 14 70
4 1 cda # 15 20
5 1 cta # 16 &
6 1 t= # 2 150
7 1 t= 3 200
003 Frijoles volteados 1 1 cda # 14 80
2 1 cda 24
3 1 cta 10




004 Caldo de frijoles 1 1 Chon # 12 180
2 1l Chon # 13 58
3 1 cda # 14 36
4 1 cda # 15 6
5 1 cda # 16 3
6 1 t= # 1 180
7 1 tz # 2 150
g 1 tz= # 3 200
9 1 t= # 5 280
005 Arroz frito 1 1 Chon # 12 130
2 1 Chon # 13 40
3 1 cda # 14 50
4 1 cda 13
8 1 cta 7
6 1 tz # 2 90
7 1 tz # 3 112
8 1 tz # 4 122
9 1 pto & 7 135
006  Chao min 1 1 Chon # 12 104
2 1 Chon # 13 40
3 1 Cda # 14 60
4 1 cda 30
5 1 cta B
6 1 tz 4 3 140
7 1 te 8¢ 2 105
8 1tz # 5 190
007 Hilachas 1 1 Chon # 12 150
2 1 Chon ¢ 13 50
3 1 Cda # 14 85
4 1 cda 30
b 1 cta 10
6 1 t= 8 3 200
7 1 t= 8 2 150
8 1 ve 4 & 280
008  Ensalada rusa 1 1 Chon # 12 110
2 1 Chon # 13 36
3 I oda fi 14 70
4 1 Cda 26
) 1 cta 10
& 1 t= 2 100
7 1 t= g 3 135
& 1 tz # 5 190

\

Pty



009 Ensalada de repollo 1 1 cda # 14 a5
2 1 Chon # 13 24

3 1 cda 9

4 1 cta 5

5 1 t= # 2 65

6 1 t= $# 3 90

7 1 t= # 5 120

010 Ensalada de repollo 1 1l cda # 14 50
con mayonesa 2 1 chon # 13 40

K] 1 cda # 15 9

4 1l cda # 16 7

5 1 t= $ 2 0

6 1l t= # 3 120

7 1 t= # B 170

011 Ensalada de pepino 1 1 Chon # 13 58
con tomate 2 1l cda # 14 68

3 1 cda 32

4 1l tz g 2 110

5 1 t=. # 3 150

6 1 t= # 5 220

012 Caldo de res o Pollo 1 1 Chon # 12 180
sin verduras ni 2 1 Chon # 13 60
carne < 1l cda # 14 36

4 1 cda B

B 1 cta 3

6 1 tz ¢ 3 230

7 1 tz g 4 230

g 1 t= ¢ 5 280

013 ¢Caldo de res o pollo 1 1 Chon # 12 240
con verduras 2 1 Chon # 13 76

3 1l cda # 14 48

4 1 cda 8

5 1 ota 4

& 1 tz g D Z00

7 1 t= # 3 270

] 1 tz # 4 270
9 1 tz # 5 2800

014 (Caldeo con hojas 1 1 rtaza ¢ & 230
(gquilete, chipilin) 2 1l taza # 4 220

3 1 tz 5 270

4 1 Chon # 12 200

5 1 Chon # 5 70

015 Guacamol ] 1l cda # 14 74
2 1 coda 20

i 1 cta 12



016 Dulce de camote 1 1 t= # 1 120
2 1 t= g 3 160
3 1 tz= 4 160
4 1 t= # 5 200
017 Ateol de incaparina 1 1 v # 9 240
2 1v % 10 300
3 1 v # 11 400
4 1 t= # 1
018 Atoeol de platano 1 1 v # 9 210
maesh con leche 0 2 1v # 10 265
atol de masa 3 1 v # 11 340
4 1 t= # 1 210
019 Quilete frito 1 1 t= # 3 110
2 1 t= £ 4 110
3 1 vz £ 5 140
4 1 chon # 12 80
L} 1 chon # 13 30
6 1 cda # 15 12
7 1 cta # 16 6
020 Picado de Guisquil 1 1 tz= g 1 150
con huevo tomate y 2 1 t= # 2 120
aceite 3 1 vz g 5 220
4 1 cda # 14 5E
5 1 chon # 12 150
& 1 chon # 13 50
7 1 cda # 15 20
g 1 cta # 16 &




Apéndice 3

REPORTE DEL CONSUMO DE ALIMENTOS DE LA INTERVENCION

EN LAS TRES COMUNIDADES DEL ESTUDIO

ALIMENTOS COMUNIDADES

EL TEOCINTE EL. NARANJO DON GREGORIOQ
Quilete 21 (28%) 16 (25%) 0 (0%)
Zanahoria 4 (5%) 1 (2%) 2 (11%)
Camote 2 (3) 5 (8%) 0 (0%)

* Datos de

la primera encuesta de seguimiento.



APPENDIX 12

CHANGE IN CONSUMPTION PATTERNS OF YELLOW (SWEET POTATO), ORANGE
COMMUNITIES OF GUATEMALA WHEN THE PRODUCTS ARE DISTRIBUTED
GRATIS ON A SEMI-WEEKLY BASIS.

1JESUS BULUX, 'HECTOR GAMERO, 1,2?MARYLENA ARITA, 2,3EUGENIA
SAENZ-DE-TEJADA, 2GUISELA LECHE, 1,2GUSTAVO HERNANDEZ-POLANCO,
and TNOEL W. SOLOMONS. 1Center for Studies of Sensory Impair-
ment, Aging and Metabolism (CeSSIAM), Guatemala, 2International
Eye Foundation, Guatemala, Honduras, and Bethesda, Maryland,
USA, 20814, and 3Universidad del Valle, Guatemala.

Whereas intervention programs based on chemical forms of
vitamin A such as retinyl palmitate in capsules or fortified on
sugar or monosodium glutamate are recognized as temporary
measures in the solution of national problems of hypovitaminosis
A, increasing consumption of the vitamin from food sources is
considered to be the enduring and sustainable. One model is
the promotion of home, school and community gardens with horti-
cultural projects of carotene-rich foods. Questions about the
intrahousehold distribution of food sources place in doubt the
efficiency and efficacy of plant sources reaching the most
vulnerable target subjects, the under-six-year-old children. In
low-income populations of the Santa Rosa province, in which
prior studies had shown low intakes of plant sources of vitamin
A in preschoolers (Zizza CA et al, FASEB J 1990;4(3):A787) a
system of twice-weekly distribution of isoprovitaminic portions
of sweet potato (Ipomoea batata) carrots (Daucus_carota $.),
and quilete (So’anum americanum S.) was eslablished in
village A (to received 450 RE per day per household member), in
village B (to receeive 450 RE per per preschool member), with no
distribution to control village C. A baseline evaluation of
frequency of intake of carotene sources, of 24 -hour recall of a
day's intake, and of cultural beliefs and practices regarding
foods was conducted. three months later, stratified, selected
24-h recalls revealed a participation (percent of households
mentioning recent intake) of 3%, 5%, and 28% respectively, in
mentions for the specific yellow, orange, and green plants 1in
village A; 8%, 2%, and 25%, in village B; and 0%, 11%, and 0%,
in control village C among preschoolers. A definitive impact on
consumption of the green herb with the distribution program is

detected.




