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I. 	 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 househ~old 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.
 

II. 	 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 
Hernandez-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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* Routin,-. 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 5 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 P 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)hierha 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 each species were 
available. This coming summer, five to six stabilized samples of each of these species -- and 14 
others -- will be subjected to definitive provitamin A assays. 

* Contractual Arrangements for Additional Plant Provitamin A Assays: The contractual 

arrangements between the I.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 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 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.E.F. and Dr. Lopez of 
the CeSSIAM staff. Through the aforementioned contractual arrangements, Prof. Schwartz and his 
laboratory staff 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, primarily with Lic Axel Esquite and Lois Maria Soto, led to 
the consortium of individuals which developed within I.E.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: I) She combined with Dr. Bulux in 
a techn; A workshop organized by the IEF Honduras office to train field workers in the application 
and int, lation of the advanced conjunctival impression cytology technique for assessing vitamin A 
status i.. .. 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 Ministry 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 would 

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), El Naranjo (eligible preschoolers) and Don Gregorio (control). This was 
done by way of stratifying a subsample of the community for 24-hr recall interviews 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 distimution 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 

submitted to the IVACG Secretariat by May 8th, for consideration for programming in the 1993 
IVACG meetings in Africa. 

* Second Follow-up ENeld Activity: In the month of May, a repeat of the field activity in which 

subsamples of the populations from the full-distribution hamlet (El Teocinte), 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-Vitamin 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 (CeSSIAM1) by International Eye Foundation Consultant, 

Dr. 	Daniel Bankson
 

Guatemala City, CA 

March 30-- April 4, 1992 

VISIT GOALS:
 

1. 	 To assess the laboratory in terms of equipment and 

supplies.
 
2. 	 To review the qualifice.xions of the laboratory personnel.
 

3. 	 To advise on repair and maintenance issues.
 

4. 	 To determine quality control needs. 

5. 	 To assess the feasibility of up-grading training and
 

machinery to allow for future CeSSIAN ability to conduct
 

retinol and carotene analysis. 

PERSONNEL DESCRIPTION AND RECOMIEND6TIONS: 

Present for most of the 5 day laboratory visit were: 

Lic. Isabel 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 CeSS]IA staff. They are enthusiastic but still 

are 	 limited by the amount of time they can spend in the HPLC 

lab. Beginning April 1, 1992 Lic. Romero began working full 

but 	 still must divide her time between the HPLCtime for CeSSIAM 
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 

routine HPLC analysis at CeSSltAN 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. Levy-lennings plots should be 

made for serum pool s and modifi ed W.ostgard rules should be 

i nst jtuted. Dr. 1ankson left 2 pamphlets and I book on IIPLC 

for 	 1,te CeSSIflhl laboratory staff to use when trouble shooting. 

0)nc(e the calculjat ions are underf:tood an(l rout n(l y performed 

the i, the laborat. orin os shou] (1tI up the, inotegrat or for" 

;aul. oriil.e(j sanle( concent raltio (otolrmi nl. i ons. 
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DAILY ACCONPLISHMENTS AND OTHER RECOMMENDATIONS:
 

Dr. Bankson arrived on the evening of Narch 30, 1332. Almost
 
one year after the visit of the last 1IPI1C consultant, )r. Frank
 
Morrow, who visited CeSSIAN on April 11, 1S92. On londay arch
 
31, 192 Dr. Bankson arrived at the CeSSIANJ 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 reviewed general HPLC
 
techniques and a decision was made not to invest time in
 
customizing a "black-box" integrator program for CeSSIlh 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
 
CeSSIAh staff require a calculator that can perform these
 
cal culations.
 

Standard solutions had last been made during Dr. Morrow'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 CeSSI/N
 
analytical balance. (The balance needs to be calibrated once or
 
preferably twice 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 5, 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 town to the Bonin 
Laboratories where the absorbances of the dilute "working 
standard" solutions were deter'mined. Back at (.eSS II 
calculations were performed that showed that the concentrations 
of the solkutions obtained by wei ghing were approxi mately 20% 
greater than the concentration, obtained by ul. raviolet 
ab.sorbance roadingsf-. 

On Tuesday Niarch 31, 1 392 we spent virtuall y thuc? enti re day 
attending to several problems that were eventuali]ly 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 probiens with the pump check valvefs. Rout] no fFiltering of 
HIILC solvenl.s must he instituted to avoid co.l.t ly down me.t,.i The
 
desi gn of tl( ;o] vent .reservoir i nlot f i ltor'S cLauses trapping of' 
air and contri bute!- to the sporadic aippearance of' air bubbles in 
the sol vent 1i nes. The.e fi I trs uere removed whi ch hel pod i n 
removin g bubbhl.s from 1.he systom but i nreased ttlhe ri , ot" pump 
hack presftir. bui ld up from c ogged cc val ve:. Tli 5 day of 
trouble fhoot.ing could have been g rea"l. ly f-aci litilt d by haV i 1ig 

adequate tool .i i the Iaborat ory. TI'le-ro is 1) (1t1-Iocm 
laiborat ory tool kit.. The aboratory require. ;j ia ] bench top 
c;-bi net. wi Iwiny f;mr)I I draw(.r; t li (:h p lilc:, e I ow!ig..ii in to 1.11. l 
j 1, ( III:­



1. I 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 ;heet of emery cloth for sanding down the HPLC tubing. 

7. 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 L spend I afternoon a week travelling to another 

laboratory
 

11. A solvent filtering bottle. There is a Mlillipore filtering
 

device but the lab requires an Erlenmeyer Fi.]terin. Fl ask,
 

preferably of at least 1000 ml, and several solvent rsjstant
 

corks thal. fit the flask. The cork will need to be bored out
 

with a mult i pie-s ized cork borer. One or two holef; s3hould be
 

made for the inserti.on 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 regul ator.
 

The lab requires a black-out drape for the chromatography
 

laboratory. The Cl inical lab has an adequate drape.
 

On Wednesday Api I 1, I 9[32 we pooled patient sample.s 1.o make a 

serum pool thal. can he a-liquotled in the future and ,stored itn a 
• a0 C fre zr for u';(! as; cont rol spc mepin- , I Wrote up 

general procedure for the laboratory personnel to 'ol I ow. With 

a method to u;e,' we rin replicates of the serum pool and 

perform( CJ t Iul al i nos by hand. "Ihe IIPIC ran wel I ilid the 

(al cul at(.ed va] o C. t',1 th11( , serull pool was i I th( ri)1ta] "tn e for 

tUl ret i iniO (:n trai, ii on. 

http:inserti.on
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On Thursday April 2, 1332 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 CeSSIANh
 

laboratory. At the end of the day we decided to make a push to
 

analyze all the Shigella project study samples that were
 

available.
 

On Friday April 3, 1992 all 4 of us worked sporadically on
 

running the 47 serum samples in duplicate with standards. Dr.
 

Ordenez de Rivera left at 1:00 PM to return to Honduras. Lic.
 

Isabel de Ramirez stayed with us until after 9:00 PM. She left
 

to finish preparations for a flight to Los Angeles in the
 

morning. Lic. Maria Eugenia Romero stayed with me until
 

midnight when the last sample was finished.
 

On Saturday April 4, 1932 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 writing up
 

the report.
 

Dr. Bankson left Guatemala City during the morning of Sunday
 

April 5, 1992.
 

FURTHER FINDINGS ANI) RECOIIENDATION:
 

Dr. Morrow's report was referred to and Dr. Bankson was in 
general agreement wiIh his fi ndi ngs. Important chan,e.s in the 

last year are described b]-ow. 

1. The lab now has accesfs to a --20 degree C freezer- where 
standards and sampleso 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 section 

should be thawed to remove adherent ice which would allow the 
freezer to reach colder temperatures. 

2. CeSSIAMI is fortunate to hove a former employee, Mr. Jorge 
Perez, now worki ng al. loni n 1,aoratories. His laboratory has a 

sophisticated tJV/vibi bho -,vpec. rophotometer that was used to 
measure worki ng s-;iandiard ;absor ncei: . The Spectroni c 1 ( 

referred to by Dr. .orrowis i ] I ri.not, able to measure
 

absorbance i n the u ] travi o el. rTmne. The CeSSI tIl staff ;and
 

,Jor e Per(ez have (:e ' I I1d(d ti.l lh; se(tror)ho.Om tr i.; nol,
 

usab I. for- UV llol;aotilolI.l s, nd i t repa i r does iot. oar I.o )()
 

.1 r-i t F.f orward.
 

( 

http:se(tror)ho.Om
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3. In response to III S. of Dr. Morrow's report. If CeSSIAN
 

had aluminum foil with.which to wrap standard vials then it
 
would not need to obtain "special" amber glass storage vials.
 

4. The CeSSIAM1 laboratory staff are not re-using disposable
 

supplies. I applaude them on being watchful of costs.
 

5. CeSSIPJI 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 pathlength of
 

HPLC detector is important to know to make the correct
 

calculations.
 

THE 	FUTURE FOR THE CeSSIAM HPLC LABORATORY:
 

The CeSSIN staff need to establish a track record in performing 

HPLC 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 thin, !-s as another detector, a 
column jacket, and a constant temperature uaterbath. The run 

times for carotenoid analysis could vary from 10 to 30 min 

depending upon whether one want.- to mea.sturo ret, ino] or other 
compounds simul taneousl y. Trai n ng by ii (lj ] i aboratorian i n 
a lab)orat-ry emphasizing carotenoid analyss would be essential. 

Enthusiast ically submitted, 

Daniel D. Bankson, S. 1,, Ph. D, DIABCC
 
rl;s-oc(iate, Fred lHutchinson Cancer Research Center,
 

Seattle, I AW
 

fssistant Director, Cli nical. Chemistry, VA Iledical Center
 
Seattle, WAf
 

CC. 	 Nooel Sol omons, 11. D. , CeSS]IN
 

John barrows, 11. PH. , IEI
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APPENDIX:
 

1HPLC ANALYSIS OF PLASMA OR SERUM AT CESSIPJI 

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 1982 and many others. 

CAUTION:
 
The procedure described in this addendum is specific for the
 

needs of the CeSSIAMl 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 is
 

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: 
I Beckman 166 variable wavelength UV detector 

1 Beckman 42? Integrator 

1 Beckman 116 programmable solvent module 

1 Rheodyne ?12b manual injector (an autosampler is available but 
is not used because of the greater maintenzince no(edo) 

PREPA(RATI] N OF' STfANI)ARDS: "concentrated standar'ds"
 

(approximaitely I mg,/mL) and "working standard!-" (approximately
 
0. 01 ng/mL):
 
[Note these weights need not be exact because absorbance
 
readings provide the "exact" concentrations (see
 
spectrophotometric determinations)
 

CONCE-NTRflTEI) STnNDARDS: 1 mg/lOOmL solutions of retinyl acetate 
(RC,internal standard) and retinol (ROI) are made up using 

HPLC grade (of" absolute) ethanol. Ground W]ass stoppered flasks 

are requi red to mai ntain standard integrity. 

The CefsSI(Ml analyti cal balance , d.<spiayi ng to (). trug, was 

adequate t.o tweig oul both reti noldi: 

10 rig of WC was!< diluted to 100 rill thtt ethano.1; !) rtg of ROl] was 

di tJtod 1) '.() fill wi, thanol 0e . lhave the011M stai+dard:ln 

i-.yi atle (J] n ;1l, (.&ap lo ruaU r nyel.I llni r' I . i n ( cl e 1i, on I
 

iig/rnl i nd .stored 2(] ( 1 ,,or. 1.ho >lil,1.0 be
jr'tu al, ?'CioyC I 

l31 , T f ')l " apwpro)xi nitl. I- y 1 IllOlit
 



WORKING STAUNDFRDS:
 
"Working standards" are prepared from the 1 mg/mL "concentrated
 

standard" solutions described above. These standards are used
 
for standard curve generation. The working standard is a 1-100
 

dilution of the "concentrated" standard.
 

For R-AC, the working standard L.as prepared by adding 0.25 nL of
 

standard to a 25 ml stoppered flask and diluting to 25 mL.
 

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 balance. The P-1000 pipetman is
 

currently non-functional and requires repair. This was
 

disadvantagous because it necessitated pipetting 0.125 mL of RAC
 

twice which magnified the pipeting error for the RA~C 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.
 

STANDPfRD CURVES;
 

-ventually, ,standard curve gpeneration will not be part of' t he 
daily routine. Standard curves need only be generatod if a 
control pool i:s running more than 2 standard deviat on; (SI)) 

away f'rom 1.he mazn. The i ncorporati on of Westgard rul e:. of 

qual] t y control i n.o this aspect, of the work wou ld i mlprove the 

qua]ity of' the res:u]]ts generated- (Note: Very Few re search labs 

have al conf;i fstonl, qula] I ty contIrol progral. Theo . o ntr at i o n) t .c 
p
of a poo( ( se;rum samp e- should be run as a contro.l every 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 workinp fstandard concentrations MUST be verifed .spectro­
photometrically i norder to determine the concentra. ion of' the 
100 fold more concentrated "concentrated standard". Ideally, 
the concentratidon of the working standard should ho determined 

at week] y i iltorvalfs (ils it is :stable on] y for on(e! wee,) or when 

consistent devi t i on of' the control (s) warrarnts ,.he goneration 

of a new f1tandard curve.. However, as; in the (c;as; of* ( (-ll, 

where 1,I1re i f-, no ons i to UV .spect roplhot omoto r, on(e: coul (d 

prahalb I y as.,i corro.( I. Iy 1.ha . the 20 do oo tr 
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freezer-maintained "concentrated standard" is sta.ble 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 whenevei- 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 STANDAIRDS OR ESTIMAqTION OF IMPURITY: 

Determining the concentration of a standard is not enough. The 
purity of the standard must be guaranteed. Retinol and retinyl
 
acetate are not sold as pure compounds. Purity may be at ?0%
 
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 RfAC).
 

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

The working standard is. chromatographed and the percentagle of 
non-retinoid hut UV ;ibf-:orbain twiteria] is subl.r cted from the 
total UV absolhiice (For exa pi ( consider this hypothet iczl 
example: The tot ll UV abs;orbanco from the elution of 5 p.akr i; 
100,000 area unit.;. e, one1 dominant peak, with '.).3,00() area1 
units, is assumed tO be th(. retinoid while the other 4 peaks 
totalling 7,000 units are due either to contaminants or to 
ethanol absorbance, Ethanol absorbance can be taken into 
account by injecting pure ethanol and measuring the total UV 
absorbance that resul ts, in this case say that amount is 2,000 
units. Therefort-, the contami nati ng (non-ethanol ) ab-,orbance is 
5,000 area units a nd th(, retino]d may be considered to be fIb% 
pure. Therefore,-abtorhAnce mea.turements must also I)e (:orrected by 
multiplying the cal(culated concentration by 0. 9b. (Note: the 
mobile phase i n 1.hte (eSS I i ml. hod i s 100% methanol and 1. he 
ethanol that is 1.1h ,so] vent for the retinoidfs o]utes-. wi th the 
sol vent front; th;nol ifs ued at many labs to di ssolvk P01tl and 
lZfiC because or j ee.x c 1 0' j j 1th s c 0 fliP o u iid are10
 
zivai I able from l.ll 1 i terature.) 
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SPECTROPHOTOIETP-EC DETERMINATION OF IRE'rINOID WORKING STANDARD 
CONCENTRATI ONS:
 

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 190 nm showed the
 

characteristic retinoid profiles. Ethanol was also scanned.
 

The absorbances of retinol at 325nm and RA1C at 328 nm were used
 
to calculate the concentrations of the working standards. ALfter
 
taking the absorbance due to ethanol alone into account the net 
absorbance for RfAC was [0. 163 - 0.028 = 0. 135]; for ROH [0.215 -

0.028 = 0.187. 

Using Beer's Law, A=E c 1;
 

where A = absorbance;
 

E = absorbtion coefficient (that is the absorbance of a 1%
 
solution of pure compound, which is equivalent to the
 

absorbance of a 1 g/10OmL solution);
 
c is the concentration of the compound in g/1OOmL and;
 

L is the pathlength of the cuvette in centimeters.
 

Therefore,
 

For ROH: A=EcL
 
OD ROH in ETOH at 325 =0.215
 

=
fl 0.215; E=1780 g cm /100 ml; c=?, L- I ci
 
0.215 - (0.0283) etoh OD = 1780 (c) (1) 
c 0. 8MO7I 


c= 0.000105 g/100 niL or 105 ug/lO]nil 

[purity of ROIl = 00. 1% (by chromatography)] 
the ref'orn 10) x 0D. 301 = 34. 5 ug/ni] 

Fo r RfAC: 

1 at 328 . 1,510 
=
OD w- 0.163 - (0.0283) etoh OD 0.138? 

0. 138? 1blO (c) (1)
 

c= 	0. 1387/1510
 
= 
c 0.00009185 g/100 mL or 91.8 ug/100 mL 
(purity of" RnC = 90. 1% (by chromatography) 

therefore 91.85 x 0.901 = 82.8 ug/dI 
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CHRO1ATOGRAPIHY:
 

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 5 min. or at 12/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 is 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
 

seen 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 CeSSIA1 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. Ila ['uenia Romero and Dr. Ingrid Giscel a Ordonez de Rivera 
generated the folowing results by repeated]y inear.uring a pooled 
s-eIUIII 1 )I11)0(. 

]NVI -'S"'GiT0IR(If: (u;ed 300 11.1f-or'um sampl ..) 
f1l anoA yses: 35.0 0. (SD); V=2%mean: 0,- ? N-3; 

I'll -nalyses: nean: 3?. 6 /- 0. 8 (SD) ; N 3; ['V ::2% 

Note: One result was discarded in each set because they were 

out Ii ers. The total N in both the morning and afternoon runs 
was four.
 

INVESTIGnTOR B: (used 100 ul serum samples)
 
flt analy.e,: moan: 35. 1 4 /- (. ? (SD) ; N: 3; [.V7\2%
 

'lliAnal yses: me :i:33 .8 4/- 11. 1 (S,1)); N 1; (V-11% 

Not(e: On(? re(.;uIt was,3 di scard.d i n the norni ng run. 

Beciaus(? of the(? rDsul r'.. B;ank,;on (lec i d(ed that i t waf; 

1ec Sf.. 1r y 1to run all expe r'imentila imp)p le 1 n d upI iieat and 

ac(ept 1.theirn on] y i f they we '(.in I "roea )ahl1 a jgr em nt. 

(It h.r'ui so ihe, f;sami)i e mus-ot he r( run. 
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ThC ANALYSIS OF THE SHIGELLA PROJECT SAMPLES: 

Because the system was working so well u- 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 nrM.
 
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 just 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.
 

CALCULATI ONS:
 

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/RlC on the y-axis and the weight ratio of
 
ROH/RAC onthe x-axis.
 

Standard Curve Data Generated on 4/3/92
 

etoh 2899 area (note 0.1 aufs)
 
roh 27684
 
rac 24021
 

ROH /R IfC:
 
Vol. ratio Peak flrea ratio Wt ratio
 
0.1/1 .102 0. 114 
O. 1./ 1, 0.114
 
0. 1/1 12' 0.114 
0.1/1 .115 0.114 
0.1/1 .120 0.114 
0.5/1 609 0.57 
0.5/1 .613 0.57 
1/1 1.214 1.14 
1/1 3.208 1.14 
2/1 2.597 2.28 
2/1. 2.650 2.28 

Y x 

We can gen.rato' the :;tandard curve using the iabovo do'UZte 

Reti nol cone ntrt oltn 0-(.345 ug/m] 
Roti nyl I.i.e (:on .otrat. ion = 0. 3283 ug/ ml 

2 iven thail. 1,1b equal, ion for a li no i-s doti'ned a:; Y rex-4b 
1.heo above (]ilal-a re'i u I. if 
r (0. -3U9 1 t 1 0(). J33) 
III ( I ope)) 1 ', 
C)( i nter:i' p. ) 0.0"')() 

7j
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In our curve the area ratio = slope 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 RAiC =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) /1.149 = 0.3046 
0.3046 = wt ROH/wt RAiC 

In our procedure we kept the proportions the same as yesterday
 
but reduced the volumes. We had to do this because very little
 
serum was available.
 

We used 70 ul serum, 35 ul RAiC, 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 RPnC x 0. 83 ug/ml x 1 mL/1000 ul = 0.0291 ug
 

0.0291 ug of RinC was added to the original sample
 

"fherefore, 0.3046 x 0 ug RO0.0291 0.0089 

This is the amount .in Z0 Ul of serum 
=
0.0089 ug /70 ul = 0.00012? ug/ul 12.? ug/100m] 

(A full listing of all sanple area ratios and the calculated 
concentration of retinol is not attached to this report. 

/ A7
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APPENDIX 4
 

•-OC'TIVI'IrES REPORT. Trip to UC DAvis. 
To: Dr. Noel Solomons
 

Mr. John Barrow.;
 

From: Isabel de Ram.irez.
 

Date: 
f,-om April 5th to April IV, 1992.
 

From April 5th, Lu April 
9th we went to FPSEB attending the

activiti.,n. Pr'imarilv 
about B-carotenes.
 

Prom April 13Li to April 2Yth I went 
to 	UC Davis.
 

1. 	There, I wur-ked in Dr. 8. Lonnedal's lab (Vitamin and Mineral
 
Core Lab) with Retinol samples by HPLC.
 

Thet. fi.rst day I observed 6reeni Hu, 
MS. who is in rhA-ge o'f
Netinol and Mineral 
samples, Shp Pyni ai:ed the tcch'ie-.t.me.. 

After that shp orve me thp oppertunity to sv~rrun al samples;
 
you mAY ope tho chreomotograms,
 

They are wnr-:ing with 
Watrv 800" HF'LC. it hs a different
 
InteorAfCnr than the 9ockmon Sy5twm 
Sold.
 

We madp thp LinoArity procedure for ViteMbij A anO E by HHLU; 
also. 

2. 	1 talked wiVtQ 
Mariorie Hanhll,. MS. Shp is z PhD studert, and
she showpHr me her techic, which in 
a little di.rfrent than what
 wp 	Ic:p in lab.
our She ha5 better ryulution with the standard.
 
She aayc mc, severl notes 
Lu 	use in our IaD.
 

3. 	The lost week, DI. Wahad, Head or Biochemestry . Nutrition in

the InternaL.iutal 
Center Tor UiarrhoeaJ Dieea 
 Rsearch in
BDnrq]adesh 
was at Davis. HP 
is al o irntarnstcd in Vitamin A
 

.i and' we 'worked"tooethbr'j- the'"Ih...........
 

He pro-wented a seminar . and 
I a ttended it.
 

4. 	1 usy-. the UC DAvim librarv to son 
difTerent publict.iwjs aboult 
vita;mns and other tocirc. 

Fia ]ly, 1 j.t w;nt to w.ay thank you for this oppou Lut anULiI We 
hnm ths wo can rctLt.-rn ".he fo-vo- by du .. our DCest .oD. 

5J tL r 1 ,, 

http:tcch'ie-.t.me
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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. REPAIRMEN 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 bubbles 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. Mahing 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 Iiis assesory. 

The Ing. Perez came the same day to evaluate de problem. he 

proceeded to isolate the troubleshooting following 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 to 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 backpressure and this had been increased
 

in around 10-15%. 

Ing. Perez indicated to us that for to be sure that there 

-'sn't a problem Jn the check vale he needed two tools, one for 

to open the valye and other,or to open the column, ut i-n 

Guatemalai he ln,-w that only one person-i who ca5n be borrow them and 

'~ :- f -i , t r) urit. i -: 0-in _ ,Cc . 1. ,: . , . - t. r- U T,1e Il e w I 

-el; the tool.s. 

On February 27, Ing. Perez called for to say that he had the 

tool but beIu e o f t he t J i. pc f I. . de Ra 'e and '- z Li d 

march.. ... i: ..... ,1 - t.hle o l'e.. , 

t:7;:" e iil, 

2: o C] .the ssu.e - . KThe ]Irwng. p:i- , !.hat r de-,ease rund 

F 1 us the h.e n, e an,9d he s-thed for, 

0 11ist ot .a,-est"es!D OOf *.}a t; he COrOS- de r rnece, :.s rv. for thie nlext.: 



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 to 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 

of a precolumn that we have in CESSIAM lab (this will be more 

expensive that to buy the packing). 

II. VISIT OF Dr. DANIEL BANKSON TO CESSIAM:
 

The Dr. Bankson arrived to Guatemala in march 29 and we began 

to work with him on monday 30 around the 8:30 am, checking the 

HPLC system function and over all the function of the integrator. 

Around the 11:00 am the Dro. Ingri.d Ordones de Rivera arrived to 

the CESSIAN lab and se incorporated to the work. This day we 

were working on the preperat.ion of a ca]1. li,o.t -ion curve, the Dr. 

Hans-neyx. &iued us tho ?c ni C:urveto I Innij~ fih- lbat ion 

w.e ,- , -, the Bie. ;i method i , d,-t,,.it ni n of plasmatico 

ret.io1 and 4he method used for. Dra.de R I ve ra in Honduras. At. 

the afternoon when all the standars were re dy, for to be measured 

in a V--..,e3 t:.rophot.omete-.. the K.. Ba .s ,. ! da do Ramirez and-] 

o:e . ,en .lp -i..meter. Af. that, we i - -tandar; at.h" wur": 

, iff er c- 1,.tin in th, fn W-t. the area ofHii to I ratio 

ftLi nolr'.et i nolacetate. Witih the area rat i - nd the weigh of 

n.an-drs the Dr. Banksoi !aught. to us hw Lo Palu.,ate the weigh 

rat Io . .u .o: theO Ber low for to got t fIactor for to 

ca]tlulate . ,e ..i ithe conon-n, ? . ion in a ra piei.. 

http:nolr'.et
http:d,-t,,.it


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 use 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 

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

some recommendation about our method 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 consult 

1-o Ing. pares f t.to know h is opinion. ie said that the 

backpres-,tur!- .t-'T I toi t so important for to work and he gave 

to us a seroial 0 st.S for" t.o el iminate the prob 11em, because in 

.fi1,n C. n I!}:'..-,-, w*Ja- a31 J We 1um: the1. -he ,:1 wowtd 

J:i true tIn wer:dae.i te.- thet., inst.. b ]jt tsm cIyst.em. We_ 

i njected 01.r. .sanip]s and the Dr. Ban 1son did t}-.a 1cu at.i of 

the con,.eiit ral ion of ret ino, regression coefficient, standard 

dCv j i oao an ,a.-at in cefficient.7a (CC)) and nI-cxt h.,e ee.:p ,ed to 

2<- OWi ',A] >', 02] t.}i : ,i . i;-],: Ljo,'. 

"'he : . . wje.j 1.,:.3r142 to ,.s 1eCau-e the- cv of this 

year waso .. 02. 'flt thediC Lof cv we g(ot on.- vear agu, and because 

tle ine lo d n:'-d in ll ,ridu 'as use on.v ]00 1). of ,.1a-nia l(-O11 of 
st~anda.,d a:id , , ci }.:.: e wh i e we u-: ! j,;1-..m;e, 300 

u] ,)f standari d and 13O. il 1A he:.:aie. We thoughtl. to L. the result 

http:cIyst.em


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 pn. 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 days.
 

On April; 4, the Dr. Bankson made his report for International 

Eye Foundation about his-- tfo Guatemala. 

This four days of wo.Ik was very good for us, we learnt a lot 

about HPLC because we havt .1!itt.e experience now with the HPLC 

and because the Dr. Ban-sn i- a very good teacher., and he wasn't 

inteireste.d in thiat. we ],ea . more abuUt, tlie ,r'grams ,-,f th,­

in tegrat(J:, Lt can do a i t., :a Iculat.ion but that we be able of 

to do: a]] l-.h ,:a Icu3attiori , 1,:-understand i t of in the 1u tni re 

to do modtii,:t on to tthv, et,. Now we en l,t.-t1 ndarH.s,,J with 

anotheri ] bo .ato y i.n USA iit we r'e able of to i.eso ve better our 

prob]ems witIh the HPLC ;Wd we know that oir res l-,s may be 

comparable to the result, f'm Honduras. For other, side the Dr. 

1 



Bankson gave to us some bibliography about HPLC that will be
 

helpful to us because we don't have any bibliography for his
 

consult in CESSIAM lab. 
 The Dr. Bankson did technical
 

suggestions 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
 

plasmas that we did had a lot of inconsistences. We worked with
 

the curtain closed, and only the light of one lamp behind to us,
 

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

C() 



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 eventos 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 proyeco 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 HPLG.
 

En enero 22 detectanos algunos probl.emas en el sistema de 

solxentes debedco a la presencia de gi"an cantida] de burbujas de 

aire en lineas solventes. a elias de Pr'cedinmos desgasificar 

metanol y 1-u-:rgamos el sistema par.a eli~nai todas las burbujas de 

aire ,.cue ': d.-ax pasar, a ]a !e d fae ,. Despe s de esto 

observas clue la presion del sJst..Aa .abi- di i:wido al1r reecoI 

cie 1 2Y ve ' presion i:n xos,,.ros a. is Lema.0i: .- d e qei iabairs 

exxdo ! aria i sis cde I pos iL 1es p-.ob erna.8 dec diuos que 
..... ~ ~ ~ ', .'~,- 111 (if. cheu 4U 

1.'uor: V 0 ,:,,.i im.o s a ].n .]. pa ra nos11. a iar in . a, Ye re:: Cx13 

V I isar e, 

p.'.ob 1erna. - .n e]. si gui exitO . ',coed imILtro 

1. Desgasi fit-ar el solvent.:e 

2. ])es1r<n&,-tar ]a cojum-na fen eisLe caso no :ebe haber. ]),reson y 



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

3. Revisar las valvulas de chequeos, pero aqui tuvimos el
 

problema de que 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 aqui encontramos gran
 

cantidad de desechos que obstruian el filtro, ptro fueron
 

retirados por el Ing. Perez.
 

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

alrededor del 10-1.5% con respecto a los valores bajos que
 

habiamos obtenido antes.
 

En ]Jig. Perez nos indico que para est-ar seguros de que no 

habia probo1emai c1on la valvula de (heque., necesitaba dos 

herr~aieruasua pa ruya la umai;ralaabrir CC) 

-[. ] i a p',.'t,-:,.: v ). p-"O~esc iI manen ir-i-e-,eo se dtu,'.o hasta 

cue p.,ud iey ram uonseguin as. 

En fer'yer-, 27. el Ing. Perez 1lamac, dcic. endo que hbia 

,:O <g( I . r,:.-Fw Iia. , j. , pe.c ,i.-bi 1o , I a, : ; ] av ] .cda s 

d_]e fair, :1: V N] ic.) '. f ,ii- !mos e] ". n(e aihx~tl'zc p,*J i <':c]il~lr' Cio]h el. 

d)e ,i52'1 !fe:has,. l.na .i -, eI() a 

IoC) Ci.a 1;F3 que l.. '.ii UUn h- : c jtL de 

pre inUl 56, de a noI ie,'to e[ch.% id,) qut:l ]a ('.}] u,,na . een,1.- empaq, 

.v n'a ,] i . un ; ) j -e Etc :e::;o I: 1,,-I; e F" o .'-f e.'eai sl.a (era .iie fi 

-)
 



para el proximo mantenimiento del equipo o que debemos tener por
 

que en cualquier momento son necesarios.
 

El diagnostico del Ing. 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 y que si no conseguimos empaque para la
 

columna podemos sacrificar una de las pre-columnas que 'enemos en
 

el laboratorio pero 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 integrador. Cerca de las 11:00 am l]ego la Dra. 

Indrid Ordones de Rivera y se incorporo al trabajo. Este dia 

estuvimos t raba ,njarid,r, Ia prdeparae on di ]a CI].V, de 

,
calibracion, e]1 Dr.. l ,n nos exp lice los principies ce1 us de 

dicha curva y revisamos el procedimiento del. metode de Bier J pars 

determinacion plasmatiu:a de retinol y lo coiriparames con el inetodco 

usado por ]Di Dr.. de Rivi r-a en Honduras. Pur ]a ard cut",n,., los 
standar:?i - staban y ,,:-' 'aiJrs el ,nl::-r. I i,'2.'- I,Dr.. ,,.I.' y
 

Dra de Rive.i.a fie ,ri i ]ahoratopio de Boiin in. donde I]r:,. 'exez 

nos ]:v'-st(, Un es;] ,e "l :'fe.,toretro UVJ jpaa de termi na :. ]as 

ext inc ]ones de J os str:cars Despue : de e,-1, cer' w: .los 

standaris a diferentes U I n, jones en e]1cHPLC .ara obten,:: r ]a 

propor7,I (jf de arqa de ,!.i:,o].;1 aceta.to d. vl. ji-io. V e., c 

calcuJar. ]a proporcionj de pe-so por medic de .ialey de Beer y asi 

http:aceta.to


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 pacientes del hospital para pruebas
 

bioquimicas.
 

Preparamos 8 muestras a par tir 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 usado 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 concentraci.ones de retino., coeficientes de 

regresion, desviacion standar y coeficiente de variacion (cv) y 

luego nos explico comuo obtener todos estos calculos. 

Los resultados fueron interesantes porque el. cv de este ano 

no fue muy diferente de]. que 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 otras 4 muestras a partir del
 

pool de sueros pero en duplicado 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 11:4 0 pm. No tuvimos ningun problemas con el sistema HPLC
 

en todo ese tiempo de trabajo.
 

Esta:i ciatru dias de trabajo fueron mi.y beneficiosos para 

nosotros. aprendimos mucho a cerca de CLAP por que ahora tenemas 

un puco de inas experiencia con esta metod,-ogia y por que el Dr. 

Bankson es muy buen profesor, y no estuva interesado en que 

rloscjt'ic.1- ,Per. d ieram.r come s,r.. asp[,r'ogrfyri'a,- ,e . intf-gr lador clue 

puede hacer todas ls calcu]os. sinu qute fuer~amiios capaces de 

hace , taodos ] s cal culus y ent.endekJas par ci ,i]-.eta para que en 

el futurao al hacer modificacienes en e]. procedimijento pudieramos 

variar riuestrus calcauos. Ahaor'a no esta F,tandarizadas cane.ius 

otro en USA pc ro sunnos mnha c:,-Ie- de reso.ver 

nuestros prob]emas con el. , HPILC y sabernos que riuestros resultados 



son comparables a los de la Dra. de Rivera en Honduras a pesar de
 

que 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 usar 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.
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Intioduction: 
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 
of standards were performed following 

procedures, and preparation 
the procedures reported 

previously. 

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

"Hierba Buena" had the highest values for 1-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 P3-carotene. 
The 1-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 3-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 3­
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 f6r 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 fl-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 Value of American Food." Ag. Handbook No. 

456, US Printing Office: Washington, D.C., Nov. 1975. 

http:3.66-4.98
http:5.90-6.84


Table 1. Average wet weight data. 

Sample Treatment Average (gg/g) 
13-carotene 

Std. Dev. (gg/g) 
13-carotene 

Average 
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 

5 Minutes 28.4 2.6 4.7 



Sample 

Puntas de Guisquil 

Hierba Buena 

Os-Malanga 

Scallions
 
Fresh 


Table 2. 

Treatment 

Fresh 
2 Minutes 
5 Minutes 

2 Minutes 
5 Minutes 

Fresh 
2 Minutes 
5 Minutes 

Fresh 
2 Minutes 
5 Minutes 

Average dry weight data. 

Average (.ig/g) 
13-carotene 

Std. 
fl-

Dev. (I±g/g) 
carotene 

1120 
503.8 
331.9 

5.4 
43.4 
59.6 

924.8 18.3 
865.3 5.3 

269.4 129.9 
545.8 18.7 
492.3 29.2 

226.2 9.2 
469.8 36.5 
326.9 29.6 

Average 
Retinol Equivalents 

18.7 
84.0 
55.3 

154.1 
144.2 

44.9 
91.0 
82.0 

37.7 
78.3 
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 

b 
15.6
15.0 

15.3 0.4 

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 f3-carotene concentration versus absorbance units 

2- Sample calculations 

3- Data table 



Standard Curve of B-Carotene Concentration 
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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)*(l 1/1000 ml)*(1000 ug/1 mg)*(1/#g in sampl') 
=ug carotene per Zram sample 

y mg/i * (100 ug/#g in sample) 

y = conc. in mg/i 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 



wet weign 
Sample Replicate Solids B-carotene -carotene -carolene Average Std. dev RE Exp. Average Exp. Sid. Dev. Average RE 

Number (%) (area) (mg/I) (ug/g) (ug/g) (ug/g) (B-carotene) JOig) (g/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 mmn 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 
2761i 1.081 21.616 

b 39586 1.433 28.662 29.854 1.685 4.976 
1 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 6.650 132.995 

Osh-Malanga 
Fresh 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 49.206 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 

1 76025 2.505 50.103 1 
Scallions 

Fresh a 9.0 24779 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 21.14'i 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 E2707 1.819 36.383 35.231 1.629 5.872 
48792 1.704 34.079 

5 min a 8.7 37137 i..61 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 

1 1 39449 1.429 28.582 1 1 1 

C..r", 



Dry weight 

B-carotene Average 
(ug!ql luo/g) 

105.689 107.519 

109-350
 
117.459 116.490 
115.521 
537.539 541.231 
544 923
 

462.980 466.330 
469.681 
286.161 281.471 
276.781 
367.001 382.254 
397.506 1 

906.663 924.820 
942.978 
921.230 
861.532 865.255 
R$8 97E 

169.758 155.036 
161.884 
145.240 
143.261 
457 510 383.797 
421.314 
326.546 
329.819 
546.293 559.155 
572.018 
531.319 532.498 
533.676 
460.065 465.467 
470.870 
518.452 505.682 
528.233 
507.586 
468.455 

220.610 218.635 
216.660 
236.766 233.844 
230.923 
509.004 498.825 
488.645 
455.132 440.724 

426.315 

313.113 307.059 
325.844 
284.105 
305.174 
378.174 346.774 
358.046 
322.114 
328 761 

Std. dev. 
wug/g) 

2.588 

1.371 

5.221 

4.739 

6.633 

21.570 

18.334 

5.266 

12.887 

65.910 

18.190 

1.667 

7.640 

26.211 

2.793 

4.132 

14.396 

20.377 

17.511 

26.113 

RE 
(B-carotene) 

17.920 

19.415 

90.205 

77.722 

46.912 

63.709 

154.137 

144.209 

25.839 

63.966 

93.193 

88.750 

77.578 

84.280 

36.439 

38.974 

83.137 

73.454 

51.176 

57.796 

L 

Exp. Average 
(un/a) 

112.005 

503.781 

331.862 

924.820 

865.255 

269.416 

545.826 

492.277 

226.240 

469.774 

326.916 

Exp. Std. Dev. Average RE 
019 /9) (fl-carotene) 

5.448 18.667 

43.435 83.963 

59.628 55.310 

18.276 154.137 

5.266 144.209 

129.942 44.903 

18.657 90.971 

29.243 82.046 

9.241 37.707 

36.507 78.296 

29.569 54.486 



APPENDIX 7 

North Carolina State University 
College of Agriculture and Life Sciences 

Department of Food Science 

Box 7624 
lalcigh, 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 insure appropriate extraction procedures are quantitative followed 
by the development and use of high performance liquid chromatography (11P1C) for the separation 
and measurement of individual provitamin A carotenoids. The projected costs to conduct this project 
entitled "Provitamin A Carotenoids in Guatemalan Plant Foods" are outlined as follows: 

Personnel: technical assistance 
Supplies: (HPLC columns, solvents, filters, 

glassware, carotenoid standards, etc.) 
Travel 
Departmental overhead 

4,000 

3,000 
300 

IQQ 

Total 8,300 

As you know, the individual who will complete this project (Ni Luh Pluspitasari-Nienabar; 
Sari) will be with us from Bogor Agricultural University, Indonesia. The salary funds will provide 
support for Sari during the summer project. Travel funds from Indonesia to the U.S. and return have 
been proviVco tyD'ogor Agricultural Un versity Inter-University ( cntic in I-O(d & Nu-tritlion. The 
travel fund request listed above is to provide partial support for Sari to attend the Institute of Iood 
Technologists meeting in New Or!eans 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 provitam in A li eld. Y()ur suipport in funding this training and res'arch 
activity is most appreciated. 

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

Please call i: von have any qnestiow, 

Sincerely,, 

Stcven J. Schwam::, Ph.D. 
Associate Profess, 

SJ S/mere 

stituti 7 hijNorth Camrulima Slate Ul)iv rity is a lam(-grant av',esiil and a c .stitu il o T . (Liivi sity of North (aoi a 



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 sistemdtica los distintos
 

procedimientos bdsicos para el andlisis de muestras de vegetales
 

como fuente natural de provitamina A y los cuidados necesarios para 

su preservaci6n y reproducibilidad.
 

Encargada: Dra. Carmen Yolanda L6pez Palacios. 

Centro de Estudios en Sensoriopatias, Senectud, Impedimentos y
 

Alteraciones Metabolicas -(.eSSIAM- (uatemala, Centro America. 

INTRODUCC ION: 

Considerando que la deficiencia de vitamina A contin[ia siendo 

un serio problenia Lie salud p6blica para la mayoria de los paises en 

desarrollo, e:s de urgent.e necesidad adquirir mis informaci6n sobre 

toda fuente, efectiva o eii potencial, de este nutriente. Las 

provitaminas A (Caroteno ides ue pueden ser bhiologicamente 

tran.fnrmados en vitamina A) contenidas en a] imentos de origen 

vegetal. proporcjonan ]a mayor parte de la vitamina A ingerida y a 

un precico mis bajo que las fuentes de origen animal con vitamina A 

preformada (retino] , daster de retinilo, retinal, 3-deshidroretinol 

y 6icido retinolco). 



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. Seg~in la composici6n de las provitaminas A, los alimentos 

de orige vegetal pueden dividi'se 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,
 

arverias, br6coli, mango etc; 2) los que tienen el Alfa y Beta­

caroteno como principales contribuyentes ejem. zanahoria, algunas 

variedades de calabazas y aceite de palma; y 3) aquellos que la 

criptoxantina y Beta-caroteno son los principales carotenoides 

activos ejem. marafion, melocoton, nispero etc. Conjuntamente 

algunas otras provitaminas pueden estar presentes pero es tan poca 

concentraci6n que no afectan significativamente el valor de 

vitainina A. 

B. 	 Funciones fisiol6gicas de la vitamina A 

La vitamina A es un elemento nutritivo esencial para las 

funciones fisiol6g.icas normal]es relacionadas con la visi6n, en 

cuanto a la formaci6n de la rodopsina, que es necesaria para ]a 

visi6n de baja ]iminosidad y su funci6n en el mantenimiento de la 

diferenciacj6n, la integridad de las c&lulas epiteliales, su efecto 

directo sobre la respuesta inmunol6gica y el crecimiento. El. 

equilibrio fisiol6gico de ]a vitamina A a nived celular varia desde 

I 



la deficiencia clinica evidente hasta la toxicidad.
 

C. 	 Deficiencia de vitamina A como problema de salud pfblica
 

Por muchos ahos la preocupaci6n sobre la deficiencia de
 

vitamina A se fundament6 en las repercuciones clinicas y
 

funcionales de las formas severas sobre la visi6n; asi mismo, las
 

acciones para prevenir y controlar la carencia tuvieron como
 

objetivo fundamental la prevenci6n de las alteraci'--s oculares,
 

especialmente la ceguera irreversible, en grupos de poblaci6n
 

expuestos a deficiencia clinicanente manifiesta, especialmente en 

paises del sudeste asidtico y de Africa, y en algunas dreas de 

Am6rica Latina. Sin embargo, las investigaciones opidemiol6gicas 

de la filtima d6cada han puesto de manifiesto la importancia de la 

deficiencia subclinica de vitanina A y sus implicaciones en la 

morbilidad y mortalidad de los nihos. Los resultados de estudics 

experimentales no solo han confirmado la relaci6n entre la 

deficiencia sub-clinica y el mayor riesgo de morbilidad y 

mortalidad en la niiez, sino tambien la factibilidad de disminuir 

dichos riesgos mediante intervenciones especificas. Por 

consiguiente. la importancia de la vitamnina A como un problema de 

salud ]:0bljca no esta ahora restringida a las alteraciones oculares 

ocacionadas por las formas severas, sino se extiende aque las 

-k.rmas imarginales menos severas pero mas frecuentes, debido a sus 

implicaciones para la salud y Ia supervivencia infantil. Estas 

repercuciones son evidentes en poblaciones con grados leves o 

moderados de la deficiencia no manifiestos clinicamente y que estain 

expuestas a una alta incidencia de infecci6n, especialmente de 

enfermedades diarreicas y respiratorias agudas. A pesar de no ser 



reconocida como un grave problema de salud pfiblica debido a la
 

auseacia 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 de manifiesto el hecho de que el problema a nivel
 

de salud piblica existe dentro de un ambiente de privaci6n social,
 

6conomica y ecol6gica. Tiende a agruparse geogr~ficamente dentro de
 

este ambiente y a ser estacional, alcanzando cifras mgximas durante
 

los periodos de escasez de alimentos y despu6s de elevaciones enla
 

incidencia de enfermedades diarreicas y otras enfermedades
 

infecciosas; Se ha demostrado que la lactancia materna proporciona
 

protecci6n. La forma de deficiencia que resulta en p~rdida de la 

vista afecta a menudo a los nihos de 1 a 3 afros de edad, poco
 

despu.s de haber sido destetados y alimentados con dietes que 

pr~cticamente 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 p6rdida de la visi6n, excepto 

cuando hay desnutrici6n cal6rico-proteica concomn tante; se ven 

afectados por maifestaciones oculares mucho inds leves de ceguera 

nocturna y manchas de Bitot, pero existen pocos datos sobre la 

forma en que ]a hipovitaminosis A influye en su salud y en el 

riesgo de morta]idad. Otras consecuencias para la salud en la 

deficiencia subc.iinica estan asociadas con retardo en el desarrollo 

y con dificultad en el aprovechamiento biol6g.ico del. hierro, 

contribuyendo ]por tanto a la anemia por deficiencia de hierro. El 



efecto de la deficiencia de vitamina A sobre la incidencia,
 

duraci6n y gravedad de las infecciones ent6ricas y sist6micas sigue 

siendo confuso en la actualidad, excepto en lo que respecta al
 

sarampi6n; la hipovitaminosis A contribuye a la ceguera y
 

mortalidad asociadas con esta enfermedad, especialmente en Africa.
 

Desde el punto de vista de salud pfiblica en Guatemala se han
 

reconocido cuatro grandes problemas nutricionales que requieren
 

atenci6n inmediata: la desnutrici6n proteico- energ6tica, el bocio
 

end6mico, las anemias nutricionales especialmente la debida a 

deficiencia de hierro y la deficiencia de vitamina A.
 

D. M6todos Diagn6sticos:
 

No hay ning-n m6todo no invasivo que permita hacer una 

evaluaci6n adecuada de la deficiencia marginal o subclinica de 

vitamina A como problema de salud pfblica. Entre los m6todos 

disponibles figuran la determinaci6n del nivel de la vitamina en 

plasma, concentraci6nes s6ricas del PER (proteina de enlace de 

retinol), diluci6n de isotopos para la estimaci6n de reservas 

corporales totales. la respuesta a una dosis relativa (RDR), la 

citologia de impresi6n conjuntival (CIC) y una evaluaci6n diet6tica 

r~pida basada en la frecuencia habitual de consumo de alimentos que 

contienen vitamina A. La combinaci6n de dos L mis metodos 

proporciona la estimaci6n mws confiable de la magnitud del problema 

subclinico; Las reservas hepAticas si permiten determinar niveles 

corporales, pero la mayoria de las personas no estAn dispuestas a 

peritir la toma de biopsias tisulares para fines evaluativos sin 

vinculos directos con est-ados patol6gicos. 

E. tnerxe,_ac:iones 



Entre las distintas intervenciones posibles para el 

tratamiento y control del problema, se ha hecho incapi6 en la 

distribuci6n periodica (a intervalos de 4 a 6 meses) de un 

suplemento de vitamina A concentrado, generalmente 200.000 UI 

(60.000 microgramos). Fsta intervenci6n es apropiada para el 

tratainiento de las lesiones oculares y para el control en las zonas 

en las cuales existe una infraestructura que pueda asegurar la 

entrega sistemtica de servicios (inediante programas generales o 

focalizados) a las poblaciones mds vulnerables, lo cual ha 

resultado ser muy dificil en varios paises. La fortificaci6n de 

alimentos comunes con vitamina A, aunque potencialmente atractiva 

en los casos en que existe una infraestructura adecuada de entrega, 

no ha podido mantenerse sistemiticamente por razones t6cnicas o 

politicas. Est~n recibiendo una atenci6n renovada los enfoques 

horticolas (huertos failiares, comunales, escolares) dirigidos a 

aumentar el acceso a los alimentos ricos en vitamina A, 

complementados con enfoques educativos encaminados a aumentar su 

utilizaci6n enla alimentaci6n del destete y de los nifos en edad 

preescolar. 

Uina preocupaci6n inmediata ,nuy importante es concientizar a los 

ministerios e infraestructuras de salud pblica del gobierno, las 

agencias de firianciaci6n nacionales e internacionales, las 

organizaciones no gubernainentales y otras entidades que trabajan en 

la salud piblica. Ha de educarseles a cerca de un estado adecuado
 

de vitamina A para la prevenci6n de la ceguera en la nifiez, y para 

la supervivencia y la salud infanti1. Se necesitan urgentemente 

campaiias de concienitizaci6n. asi como esfuerzos encaminados a 



mejorar la nutrici6n en vitamina A mediante programas de
 

intervenci6n localmente apropiados y auto-sostenidc.3
 

II. 	 NATURALEZA QUIMICA DE LOS CAROTENOIDES COMO PIGMENTOS:
 

A. 	 Rol y funcones de los carotenoides en las plantas: 

Los carotenoides son compuestos poli6nicos, liposolubles, 

responsables de atrayentes colores que se extienden del amarillo al 

rojo, caracteristicos de muchos alimentos de origen vegetal. 

Qujinicamente 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 carotenoides pueden 

ser activos o inactivos. dependendiendo de su grado de saturacion, 

ciclaje. oxidaci6n y/o adici6n de carbonos 6 sustracci6n del
 

carbono basico. Para que un carotenoide tenga actividad vitaminica, 

es necesario que posea, por lo inenos, la mitad de la mol6cula de B­

caroteno; o sea, un anillo de B-ionona no substituido y la cadena 

lateral poli6nica de once carbonos. Asi. los carotenos gama, delta 

y licopeno, y las xantofilas zeinoxantina, luteina y violaxantina, 

son todos carotenoides inactivos. Por otro lado, los carotenos 

alpha-caroteno, B-criptoxantinas poseen aproximadamente la mitad de 

la actividad del B-caroteno. Siendo algunos carotenos inactivos y 

algunas de las xantofilas activas. 

Al efectuar la conversi6n de provitanina para actividad de vitamina 

A los valores son comunmente expresados como equivalentes de 



retinol (ER) o unidades internacionales (UI) por 100 gramos, siendo 

el primero preferido. Por definici6n, 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 d6cima parte 

del ER, de forma que I UI es igual a 0.6 ug de B-caroteno, 3.33 UI 

actividad de 	 10 de vitamina A, actividadretinol y UI como derivada 

del B-caroteno. Estas equivalencias adoptadas por recomendaci6n de 

un coinit6 de expertos de la FAO/WHO, presuponen que apenas 1/3 del 

B-caroteno es absorbido en el intestino y que, adem~s existe una 

eficiencia de converci6n 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 trminos de contenido de provitainina A por unidad de 

peso, paralelamente con el valor vitaminico A aproximado para poder 

mis tarde efectuar cilculos actualizados. 

C. 	 Perceverancia de los carotenoides in vivo v en vitro: 

Existen varios factores que dificultan la obtenci6n de datos 

confiables sobre provitamina A. 1) El gran nimero de carotenoides 

naturales; 2) que las muestras de alimentos pueden variar 

ampliamente, tanto cuantitativa como cualitativamente; 3) solamente 

algunos carotenoides son precursores de la vitamina A y las 

actividades son diferentes; y 4) por el hecho de -ser compuestos 

altamente insaturados. el deterioro isomerizapor ci6n oxidaci6ny 

puede f~cilmente ocurrir durante el ana]isis. 

Los carotenoides son alterados y destruidos por acidos y bases, 

acci6n enzimatica de la ]ipoxigenaza. 1a ]uz. el ox'igeno y otros 

metales como el iodo. 



III. 	INTERPRETACION DE ESTUDIOS ETNOGRAFICOS DE PATRONES DE USO
 

DE PLANTAS PARA LA ALIMENTACION:
 

Encuestas Diet6ticas: 

Entrevistas realizadas con cuestionarios de preguntas 

abiertas, los cuales se realizan en inercados (comerciantes),
 

escuelas (maestros y alumnos), agricultores, agr6nomos etc. Asi 

inismo 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.
 

IV. IZINTItiACICNII TAXC)NOMICA DE ALGUNAS ESPECIES DE PLANTAS: 

Identificaci6n: 

Mediante visitas a la comunidad, mercados, huertas familiares 

y escolares, caminatas etnobotinicas para la descripci6n del tipo 

de cultivos o inalezas y su distribuci6n por zonas ecol6gicas. 

Colecci6n de Muestras: 

La cual puede realizarse diretamente del lugar de producci6n 

o de 	 comercializaci6n, directamente en fresco o secas. 

Las colectas deben p-rActicarse en todas partes, de la localidad, 

jardines, huertas, campos de cultivo, praderas, bosques y 

matorrales, ruinas y lugares abandonados, orilas de los caininos y 

rocas, cienagas y corrientes de agua de los rios y playas de mar. 

I'ada localidad debe ser visitada durante las diversas estaciones, 

pues cada una de ellas ofrece distintas plantas en floraci6n, las 

cuales deben colectarse, ya que la ciasificaci6n de las plantas 

esta 	basada principalinente en la estructura de la flor y del fruto. 



La importaxncia de tener registro de plantas por muestras 
representativas desecadas (herborizadas) de determinada regi6n se 

puede apreciar en el regl6n econ6mico, pues nos ahorra tiempo y 

dinero ya que podemos conocer la flora que nos interes sin
 

necesidad de visitar 
la regi6n. Tambien se puede utilizar un 

herbaria para estudios etnobotgnicos, ecogr~ficos, etc. Sirviendo 

do rof9rencia a su determinaci6n botgnica facilitada por la
 

tz,,mparaci6n de plantas colectadas en el campo.
 

Perborizaci6n:
 

T6cnica de secamiento de plantas recolectadas guardadas en un
 

herbario, que 
es la colecci6n de plantas secadas destinadas a los
 

estudios de bot~nica. 
La mayoria de paises actualmente poseen
 

herbarios de mayor o menor importancia a donde acude la gente
 

interesada en ramo formarse
el para 
 una idea clara de la 

organizaci6n de los vegetales. Gran parte de esos herbarios son 

puramente regionales, es decir formados con las plantas de ia flora 

de un p:,ais a regi6n. Un ejemplar bot~nico, es una planta o parte 

de la misma que ha sido secada y generalmente prensada entre 

papeles absorbentes, bajo presi6f moderada y que estA acompanada de 

una etiqueta. en la cual consta informaci6n relacionada con la 

p:lanta y su habitat. La preparaci6n de los ejemjplares es muy 

simple, pero deben ser cuidadosamente seleccionados y preparados, 

ya que estos serviran de referencia para futuros estudios y 

comparaciones. Al colectar los ejewiplares, ademis de hojas, sdempre 

deben tener flores y/o frutos para paderlos clasificar. 

En Guatemala existen los siguientes herbarios: EI del Centro 

de Estudios (oncervacionistas (coE)N). canocido 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 Agr6nomia en la Ciudad
 

Universitaria. El herbario del Instituto Nacional Forestal
 

(INAFOR), y el herbario del inuseo Nacional de Ciencias Naturales.
 

Recolecoi6n de Especies:
 

Para recolectar plantas el equipo a usar es bastante sencillo
 

y consiste en: Tijeras de podar, cuchillo para campo, bolsas 

plsticas, hojas de block (para anotar: lugar, fecha y nombre del 

colector; lo cual se coleca junto con la planta a prensar), una 

libreta de notas, una prensa portatil provista de hojas de papel 

peri6dico, lminas de cart6n corrugado, un altimetro. una lupa, una 

cimara fotogr~fica, un pequeho botiquin con medicinas de primeros 

auxilios y cuando se piensa colectar plantas espinosas es muy util 

llevar guantes gruesos. Cuando se quieren colectar muestras de 

Arboles altos es necesario utilizar una herramienta 1lanada 

"guacamaya 6 guaca", que consiste en una cuchilla asida a un mango 

de madera 6 de aluminio.
 

Prensa portitil: Es el auxiliar mets im]ortante dentro de todo el
 

.,uipo. La Frensa miis siimple consiste en un par de regillas hechas 

de madera dura fuertemente atadas cpor orreas poderpara prensar 

entr,-' ambas regillas las hojas de pape] absorvente, peri6dico y 

carton corrugado que separan entre si las plantas que han sido 

colectadas. Las plantas deben ser bien distendidas para que las 

hojas no se doblen ni se traslapen demasiado y que las flores 

muestren todas sus partes florales. El objeto del prensado es que 

las lantas dentro de ]as hojas de palae] ]:.derdan 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.
 

Selecci6n y Preparaci6n 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 doblar~n en forma de V,N 6 W segun sea necesario; 

para que quepan en el pliego de cartulina de tamaho estandarizado,
 

si a pesar de todo no caben, se recogerc una rama florida de 15 

pulgadas de largo 6 mejor el vertice de la hierba y algunas hojas
 

o rama del tallo especialmente cuando sean aquellas polimnorfas; 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. colgandolos en un lugar caliente, para luego ser agregados 

a su nt6mero de coleccion. 

- 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 ejemplares de frutos, deberan haber notas indicando 

su tamahio. forma, color, textura etc.. cuando frescos. 

- Flores grandes, gruesas y jugosas: Deben ser conservadas en 

frascos de vidrio transparentes con una soluci6n de formo al 10%. 

los cuales son acompahiados por notas detaladas acerca del color, 

olor, si son solitarias o se encuentran en inflorescencias y de que 

tipo son .stas. 

- Plantas extrenadamente suculentas: Son resistentes metoc.1osa 

ordinarios de desecaci6n, y si no se matan rapidamente contuniar6n 



creciendo aun dentro de la prensa, pierden sus hojas alargando sus 

tallos adquiriendo una apariencia anormal; para impedir esto lo mds
 

recomendable es baiar 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 comin 6 bicarbonato de sodio 

(NaHCO3), para que el color verde de las plantas permanezca. 

- Frutos y Semillas: Se recogeran por separado, adeins de los 

recogidos con la rama; y se guardar6n en cubiertas de papel, si soil 

secos y pequehos; si son grandes y voluminosos se concervardn los 

frutos dentro de frascos con una solucifn de formol al 10%. 

Desecaci6n de Plantas (Prensado): 

Las plantas recogidas se secan prensandolas entre papel 

absorbente (peri6dico), para ello se utiliza ya sea la caja prensa,
 

siendo la mas practica y recomendable. Se procede colocando entre 

los pliegos que guardan las plantas, de una hasta cuatro hojas de 

papel peri6dico o carton corrugado de manera de formar una pila en 

que se alternen los unos con los otros y que se sujeta a la 

presi6n. Conviene al tercer dia cambiar el papel peri6dico de las 

plantas y todos los dias o alternos por lo menos poner la prensa a3 

sol unos minutos. en general a] octavo dia las plantas, salvo las 

carnosas, estaran lo sufucuentemente secas para poder ingresar al 

herbario. 

Es necesario que las plantas sequen lentamente, a la sombra y no 

directamente a] sol en un lugar fresco y ventilado, ya que el sol 

y calor artificial aplicado directamente sobre ]as piantas frescas 

pueden resultar ejempdl ares muy quebradizos. 

Montaje defini tivo: Ya secas ]as plantas deben ser fijadas con 



cinta de papel engoinado sobre cartulinas que miden 41.7 X 28.7 cms. 

Este es el tamano estandar de papel de montaje que la mayoria de 

herbarios usa, y en el 6ngulo derecho inferior se coloca la 

etiqueta que lleva la inforniaci6n sobre la planta montada. 

Datos necesarios: En el montaje de los ejemplares es necesaria
 

cierta informaci6n 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, nonibre comun de la planta, nombre del colector y 

la clasificaci6n 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.. 

Loncervaci6n del herbario: Para evitar que el herbaric sea atacado 

V afectado pot polilla y hongos, se aconseja: mantener en los 

est-antes con herbarios, sustancias de olor fuerte y penetrant.e, 

sdendo las mas recomendables la nafr.alina, el ailcanfor y el bora:.:. 

La mis usada es la naftalina ya que actua comic agent.e secador y 

fungicida, esta ayuda a la desecacii de las pl=.antas y retarda el 

,:nwMDChecimiento y desarro] . de bacter i as, adem6s ahuyenta I os 

,!Thectos. 

("Iasificaci ,nBo nc " 

Nos permite conocer los cat-racteres die ]as diferentes familias 

de las plant.as. sino rambien de Jos generos y ]as mii1]tiples formas 

y variedades de as e species. 

V. PRINCIPALES METOI)OS ANALI TICOS PARA LA IDENT IF CACION Y 
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CUANTIFICACION DE LOS CAROTENOIDES DE ALIMENTOS NATURALES:
 

A. Cromatografia Liquida de Alta Presi6n -HPLC-:
 

Es la t6cnica considerada como la mis avanzada en la 

actualidad, sin embargo, ain necesita ser patronizada en varios
 

aspectos antes que pueda ser usada rutinariamente para la 

determinaci6n de provitamina A. La mayor parte de los m6todos 

utilizan columnas de fase inversa (RPC18); Se sospecha que la 

silica promueva degradaci6n de los carotenoides dentro de la propia 

columna. Las fases m6viles mis comunes son combinaciones de 

acetonitrilo, cloroformo, diclorometano, tetrahidrofurano, metanol 

y hexano usados isocriticamente. La 7luci6n co gradientes requiere 

largos periodos de reestablecer el equilibrio despu6s de cada 

corrida, atin cuando el tiempo puede ser reducido a 10 iinutos. Las 

muestras de alimentos suelen requerir el cambio frecuente del
 

material de las precolumnas, o de su lavado con matanol y cloruro
 

de meti leno/hexano.
 

Varias son las ventajas enumeradas p:ara los m6todos por HPLC:
 

1 ) rapidez ; 2) simplicidad; 3) reproducibilidad; 4) menor
 

exposici6n al oxigeno, luz, adsorbent.e y soIvente; 5) exactitud; 6)
 

separaci6n eficiente y 7) sensibilidad. C)bservando ]a literatura
 

con atenci6n. sin embargo n6tase que ningn m@.t.odo de HPLC fu&
 

todavia acei:t.ado de forwia general . permaneciendo asi esta poderosa
 

t6cnica apenas en potencial dentrao del area. Rn ]os paises en
 

desarrollo permanecera todavia el problema de.i alto costo del
 

instrumento y su manutenci6n. La cuant.ificaci6n en HPLC p:,uede ser
 

problematica ya que requiere tanto de resolucid6n 6ptima y de
 

correcta calibraci 6n con ,at.rones adecuados. C,'omo os carotenoides
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poseen diferentes coeficientes de absortividad y miximos de 

absorci6n en longitudes de onda diferentes, la normatizaci6n 

interna y el calculo de los picos del cromatograma en porcentaje
 

del drea total son datos que conducen a errores nfimericos. La
 

calibraci6n con un patron externo presenta algunos problemas ya que
 

la constante inyecci6n de patrones confiables se hace necesaria.
 

Solainente el alpha y beta-carotenos son encontrados en el comercio 

y ademis de eso se encontro una variaci6n en el trans B-caroteno de 

0.6 a 88.7% entre 6 de los distribuidores m~s importantes, lo que
 

evidencia que sufren una r~pida degradaci6n despu6s de abierto el
 

recipiente sellado. Las soluciones patr6n deben ser usadas reci6n
 

preparadas, tener su concentraci6n verificada por
 

espectrofotometria y su pureza por TLC. Los patrones para otras
 

provitaminas, como no se encuentran en el comercio, son obtenidos 

de fuentes naturales y purificados por OCC o, alternativamente 

colectadas despu@s de repetidas operaciones de HPLC. 

Una ventaja obvia del HPLC sobre la cromatografia en columna 

abierta es la mayor reproducitbilidad de la separaci6n. Con la OCC
 

esto depende principalmente de la habilidad del tcnico en rellenar 

la columna y visualizar las bandas de color. 

B. 	 Cromatografia de Columna Abierta: 

Metodo tr.adicional usado para separar carotenoides laes 

cromatografia de:--cendiente en columna con fl]ujo por gravedad y 

auxiliado con trompa de vacio, recientemente llamada Cromatografia 

en columna abierta (0CC), es el mdtodo clAsico usado para 

determinar la composici6n de carotenoides de alimentos. La 

separacion es acompaiiada y las fraccJones se cuantif.ican en el 



espectrofot6metro.
 

Un m6todo ampliamente usado para determinar el contenido de
 

provitamina "A" es el m6todo 43-014 de la AOAC, introducido el su
 

forma actual para "carotenos en plantas" en 1955. Este comprende la 

extracci6n acetona/hexano, filtraci6n, lavado (5 veces) con agua y 

aferici6n del volumen con hexano. La soluci6n 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 m6todo ha sido 

bastante criticado por no ser apropiado para determinar provitamina 

A en alimentos, en especial en ciertos productos vegetales el valor 

de vitamina A seria ampliamente superestimado. Otras posibles
 

fuentes de error en el m6todo de la AOAC pueden deberse a que se
 

pide 	 un volunen fijo de solvente de extracci6n, no llevando en 

cuenta la variaci6n que existe entne muestras de diverso tenor de 

carotenoides; el trabajar con carotenoides exige que la extracci6n 

de la muestra sea repetida hasta obtenerse un extracto incolor, por 

otro lado Pl m6todo mide la absorbancia a 436 nm que no es el 

miximo de absorbei611 del B-caroteno. Los absorventes encon trados 

comercialmiente suelen variar en su capacidad adsortiva y la m;is 

pequehia cantidad de impurezas puede alterar e] poder de eluci6n del 

solvente. 

C. 	 Confirinaci6n de la identidad de las provitaminas: 

Obviamente que para la cuantificaci6n segura de las 

provitaminas es necesario que haya primero una identificaci.6n 

conclusiva, para los carotenoides ya conocidos, la identificaci6n 
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conclusiva puede darse mediante la combinaci6n conciente de
 

par~metros tradicionales como el comportamiento cromatogrdfico,
 

espectro de absorci6n y reacciones quimicas especificas. Datos
 

cromatogr~ficos (orden de eluci6n en 0CC, tiempos de retenci6n en
 

HPLC y valor de Rf y co-cromatografia por TLC) proporcionan las 

primeras indicaciones sobre la identidad mds nunca deberian ser 

usados como Onico criterio; El aspecto visible permanece como el
 

medio de diagn6stico mds accesible al investigador, su valor se
 

fundamenta en la interacci6n de la luz con la cadena poli6nica
 

conjugada y otras caracteristicas estructurales. El tipo,
 

localizaci6n y ni.jero 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", y los inactivos delta y teta­

caroteno y el licopeno puede ser distinguidos por sus espectros de 

absorbci6n visible. 

Gran parte de la inexactitud de los datos hoy dia existentes es 

debida no a las tdcnicas analiticas en si, sin6 a la aplicaci6n 

inadecuada de las mismas y a la interpretaci6n err6nea de los 

resultados.
 

VI. 	 PROCEDIMIENTO PARA CYLECCION Y PROCESAMIENTO DE MATERIALES 

DE PLANTAS EN EL CAMPO: 

A. 	 Recolecc'6n de la Muestra:
 

Se procede a recolectar la muestra de las diferentes Areas de 

]a parcela o cultivo, sin tener predileccj6n por determinada 

caracteristica com el tamaho,el color etc. Teniendo presente el 

Au
 



dictamen de los agricultores a cargo o bien nuestro propio
 

criterio, para saber si el vegetal ya en
esta condiciones de ser
 

consumido como alime:nto. Esto no quiere decir necesariamente que la 

parte comestible del vegetal haya llegado a su madurez, pues las 

condiciones en que es usado y la forma culinaria el 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 

do !as diferentes partes del puesto de venta o del recipiente en 

que esta recolectada o acarreada. Generalmente un promedio de 600 

gramos es suficiente para efectuar las estabilizaciones, y se 

anotan todos los datos que el vendedor pueda darnos. 

Se prefiere efectuar las colectas en horas de la mahiana, a 

fin de obtener las muestras de vegetales ]o mas fresco posible y 

que no se afecten por ia acci6n de los rayos s'olares en las horas 

jins fuertes del dia y se deshidraten mas ripido. Por lo que se 

sugiere efectuar la colecta a is misina hora del dia y lo mas 

temprano qie sea posible: manteniendo los vegetales colectados a la 

sombra o en recipientes ventilados. 

,i se obti enen ]as muestras de un sui:,er'mercado o ti enda 

tenemos cme serciorarnos que los vegetales sean lo frescomas 

-osis ibe v cue no hayan estado a] macenados :,,, mucho tiempo. D 

sufiidos cambios bruscos de temperatura, humedad. 11uz y oxigeno ya 

que esto afecta grandemente su composioCi6n vit-ami nica. A simple 

vista el vegetal debe ]ucir fresco, con tna textura adecuada, color 

brj 1vante y grado de hidrataci 6n ,ptimo ante- de efectuar ]I 

reCCCce,.- cri ,Ie muestras 1:,ara n,-- i]s s. 



B. 	 Annta.i6n de Datos: 

Para este se uso de una hojafin hace especial de records,
 

cuadernos de trabajo a cuestionarios de identificaci6n (ficha
 

recolectora de datos) en los cuales se anota la 
fecha, hora de la 

recolecci6n de la muestra, nimero correlativo y codigo o clave de 

anilisis para el laboratorio; El nombre comun 6 vulgar usado en la 

comunidad para cada uno de los vegetales en particular,
 

clasificaci6n bot~nica y nombre en 
ingles. El sitio o lugar de la
 

colecta y el sitio de origen de la planta (aldea, finca. municipio, 

departamento, pals 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 6 porci6n comestible para calcular el porcentaje de 

desgaste o tara. Se prefiere trabajar en base a 100 gramos de 

porci6n comestible para el andlisis de laboratorio o en sus 

equivalentes cuando es necesrio para los finales.calculos 

Se buscan y se anotan otros datos disponibles, siempre que 

tengan algun inter.s pr~ctico, por ejemplo: la frecuencia de 

Iluvias en la locailidad (medida en pulgadas). calidad del terreno, 

altitud, clase de fertilizantes utilizados para mejorar los 

cultivos o plagicidas, si existe un sistema de irrigaci6n o 

cualquier otra modificaci6n efectuada, para lo cual es necesario 

ponerse en contacto con personas que conoscan de cultivos, como 

agricultores, agr6nomos etc. Asi como de los usos locales de las 

plantas como alimento para lo cual se entrevista a jefes de cocina 

o amas de casa. 

J\V 



C. 	 Tratamiento Mec~nico 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 ventilaci6n e iluninaci6n adecuadas, 

escrupulosamente limpia. En una mesa de buen tamaho se instala el 

equipo portatil. Antes de tratar la muestra es de mucho interes
 

para 	los archivos de la instituci6n fotografiarla con pelicula de
 

color.
 

Procedimiento:
 

a) Se pesa la muestra tal como fue recogida, sin lavar ni quitar
 

partes que por cualquier circunstancia no se comen, se anota este
 

peso 	(bruto) en la hoja de records, representa el total comprado.
 

b) Seguidamnente se selecciona la parte comestible, si 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 plistico y ejercerles una 

lijera presi6n con toallas de papel absorvente para eliminar el 

exceso de liquido, una vez bien seca la muestra se hace una segunda 

pesada total o dato de rendimiento (peso neto) que representa la 

porci6n comestible. 

c) Se efectua el clculo de 1orcentaje de desgaste, pesando el 

material que sobro o porci6n no comestible y se relaciona con el 

total comprado o peso bruto. 

D. 	 Procedimiento de Estabilizacion: 

Sc describe si los materiales para la muestra estan crudos. es 



decir en fresco o si se les efectuo algun procedimiento para 

estabilizaci6n enzimtica que consiste en la aplicaci6n del m6todo
 

de blanqueado al vapor por 2 v 5 minutos para lo cual se pesan 100 

gramos de muestra peso neto o porci6n 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 ebullici6n, 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 y 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 y se deja estilar en un colador 

de plstico o se le hace una lijera presi6n con toallas de papel 

absorvente para quitarle el exceso de liquido, luego se pesa 

nuevamente la inuestra post blanueado, para anotar los cambios en 

ganancia o perdida de agua. 

E. 	 Empaque y Sellado: 

La muestra ya estabilizada o bien el material en fresco ya 

pesado se coloca dentro de bolsas plsticas de polietileno 

esteriles, con cierre hermnitico, debidamente rotuladas utilizando 

un marcador de tinta permanent.e para su identificaci6n. 

F. 	 Saponificaci6n: 

Es una t-c-nica utilizada para elin-inar ]as clorofilas, ]il ,idos 

indeseables e hidrolizar .steres de carotenoides. Pero se sabe que 

existe un porcentaje de perdida de los carotenoides en la 

al-,icacion de 6st.a teonica. No obstante en un estudio comparativo 

de seis procedimientos de saponificacJ6n, fut& comprovado que tanto 



las p@rdidas cuantitativas como la formaci6n de artefactos
 

(isomeros cis y epoxicarotenoides) ocurren y su incidencia aumenta 

con la temperatura y la concentraci6n de KOH. La magnitud de la 

degradaci6n vario para diferentes carotenoides, siendo las
 

provitaminas considerablemente m~s resistentes que la luteina, la
 

violaxantina y neoxantina. Las p6rdidas de carotenoides se reducen 

realizando la saponificaci6n en frio (temperatura ambiente) y en
 

atm6sfera de nitrogeno o en la presencia de pirogalol. Coil
 

muestras que contengan apocarotenales, debe asegurarse la
 

eliminaci6n previa de toda la acetona, pues cualquier reciduo se 

condensar6 ald6licamente con esos carotenoides formando metil 

cetonas.
 

VII. TRANSPORTACION DE LAS PLANTAS PARA ANALISIS DE LABORATORIO:
 

A. ManeJo. transporte y almacenaje de todas las plantas: 

Inmediatamente se colocan dentro de hieleras de duroport o de 

pl~stico con cierre herm6tico, 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 

iespect.ivo para el andlisis; luego se transfieren al frizer o 

cuart.os congelados a una temperatura de meno 20 grados centigrados 

hasta el momento de su extracci6n y analisis. 

Debemos de reducir al minima el tiempo entre la colecta y eI 

almacenaje definitivo, no debiendo exeder de 48 horas, para 

asegurarnos del buen estado de las muestras, y en una a dos semanas 

realizar todas las extracci6nes. principalmente de las muestras en 

fresco que han sido congeladas unicamente ya que se continua ]a 

degradaci6n de los carotenoides por la acci6n enzimitica tie ]a 

http:cuart.os


lipoxigenaza por lo que es importante mantener la cadena del frio 

hasta el momento de su an6lisis. 

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 precauci6n deben ser tomadas rutinaria1 3nte en el 

laboratorio. Entre estas ,nerecen destacar: 1) el uso de solventes 

de grado anglitico o destilados, libres de impurezas destructivas
 

(ejeem. 6ter etilico y tetrahidrofurano libres de per6xidos, 

cloroformo libre de gcido); 2) protecci6n contra la luz y el calor 

(ejem. trabajandose con poca luz y evitdndose el calentamniento; 3) 

tiempos de an~lisis cortos; 4) aplicaci6n de atmosferas inertes 

(ejem. cambiando el aire del recipiente po nitrogeno; y 5) 

utilizaci6n de agentes antioxidantes y neutralizantes (MgCC)3). 

Una sistematica recomendable es analizar las muestras 

inmediatamente despuds de recibidas y proseguir hasta el fin, sin 

interrupci6n. 

1. Reactivos:
 

2. Procedimiento de Extracci6n:
 

3. Manejo de Extractos Quimicos:
 

El almacenamiento de extractos o fracciones. auin aue sea a
 

baja temperatura, produce degradaci6n de los caot.enoides. La 

presencia de carotenoides cis- y epoxi-derivados son um bu6n indice 

de que los cuidados para evitar la i someri zaci6n y oxidaci6n. 



4. Inyecci6n y condiciones del HPLC para el andlisis:
 

Determinaci6n de humedad:
 

Procedimiento:
 

Se pesa una c~psula 	 secadora de aluminio en una balanza 

analitica y luego se pesa una alicuota de la muestra en la cdpsula. 

Se transfiere a un horno de vacio y se seca por 12 horas entre 60 

y 70 grados centigrados, con no ms de 100 nm. de mercurio de 

vacio. Para mantener el vacio indicado anteriormente se permite la 

entrada de aire. Se tranefiere la cipsula a un desecador y se pesa 

tan pronto como Ilegue a la temnperatura ambiente. Se repite el 

procedimiento de desecaci6n al vacio hasta lograr un peso 

constante. 

C6lculos: Exceptuando el caso en que la muestra contenga 

apreciables cantidades de ace~ites volitiles,la L:'rdidapesode 

durante la desecaci6n representa la humedad. 

% de humedad = P~rdjda 	de peso de la muestra x 100 

Peso de la ,nuestra. 

IX. 	 CONSIDERACIONES EN LA VARIABILIDAD DEL CONTENIDO DE 

CAROTENOIDES EN LAS PLANTAS: 

Ailn con un m6todo quimico correcto a su disposicidn, el 

quimico analitico debe enfrentar dos problemas ms: 1) La variaci6n 

natural entre lotes diferente3 del mismo alimento y 2) los factores 

de converci6n para transformar el contenido de provitamina en valor 

vitaminico o actividad de vitamina A. 



Estd demostrado que la composici6n de carotenoides varia en 

funcion de factores tales como el tipo de cultivar, estado de 

inaduraci6n, composici6n del suelo, clima, parte de la planta 

utilizada, duraci6n de la pos-cosecha, condiciones de 

almacenamiento etc., haciendo que el inuestreo sea de particular 

importancia para un resultado confiable. Datos obtenidos de 

muestras de lote inico, por tanto, son de dudosa validez y en 

nuestra opinion, informacionea adicionales sobre variedad de 

cultivar, estado de maduraci6n, parte andlizada etc. deben 

complementar los resultados. 

A. Variabilidad Gendtica:
 

B. Variabilidad Regional:
 

C. Variabilidad Estacional:
 

X. GIAS PARA SU AUTO-EVALUACION:
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Anexos:
 

1. Equivalentes de retinol y sus interacciones diet-ticas en 

unidades de vitamina A.
 

2. Metodologia para estudios etnogr~ficos de plantas de uso local 

y regional en la dieta. 

3. Metodologia para la identificaci6n taxon6mica de las especies
 

de plantas.
 

4. Requerimientos de documentaci6n para el ingreso de materiales 

de plantas a Estados Unidos y Canada. 

5. Consideraciones matematicas para ]a est.imaci6n del nlumero de
 

muestras con respecto a los factores de variabilidad inter-especie. 
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LUGAR, AMDEA "EL NAPANJO" EMPAQUE: MARTES Y VIES 

FECHAS 31 de enero de 1,992 DISTRIBUCION: MARTES, MIE1MOLES, VIE1NES y SABADO 

No ACTIVIDADES ME S E E R 01 OBSERVACIONES 
1 1121314! 5!1_6!718! _9011_2_,31,4__ _l6_7181,12012M12123t2412l5]12It19'o J, 

1 Entrega Centro de epaque 80 (PM)* __. I I 80 = ** 
Eatrega centro de enpaque 3 (AM) x 18 = A 
Ebtrega a dcmicilio 15 (AM) x - - -

2 Entrega centro de empaque 87 (pM) x - - - - 87 = A 
Entrega centro de empaque 6 (AM) x - - -- 11Ii = A 
Entrega a domicilio 5 (AM) 'x - - - - , 

3 Entrega centro de r-,paque 81 (PM) I x 81 = A 
D-trega centro de empaque 2 (AM) x 17 = A 
EBitrega a domicilio 15 (AM) x 

4 Entrega Centro de eapaque 89 (PM) x ,_89 = A 
Entrega centro de empaque 3 (AM) 11 = A 
Entrega a domicilio 6 (AM) 

5 Ehtrega centro de empaque 78 (PM) I 78= A 
Etrega centro de empaque 12 (A) • - x 20 = A 

Entrega centro de enpaque 8 (AM) 

-- - - - - - - - -

x I 

- - -I . . --...... 
OBSERVAC!ONES GENERALES, 

(*) Ejemplo 1: 
 Entrega en centro de empaque a 80 personas por la tarde, 3 que fueron entregadas en el siguiente dia y 15 

en casas de personas que no acudieron a traer producto. 
(**) La letra A significa que las bolsas no fueron entregadas para llevar a las casas. 



LUGAR, 
Aldea "EL NARANJO"
 

FECHA: 31 de enero de 1,992
 

No 
 ACTIVIDADES 

6 trega centro de espaq e 

Entrecga centro de enpaque 

Entrega a dcmiciio 

7 	 Entrega centro de enpaque 
Entregacentrode epaqe 

Entrega a dcmicilio 
8 Entrega centro de eTpaque 


Ea
Eatrega centro de epaqueEntrega a domnicilio 

9 inrg etode empaque 

1 M ES,2 N E R 0 __4_5___9__0_It_2_13_14_1_1617OBSERVACIONES 

92 ( M)­
93 ~~~~~~~~~~~~~i24hT325__ 26 2728 29io3)_______________ 

3 (AM) 

3 (AM) 
x 6 

6 

A 

80 
14 

4 

(PM) 
(AM) -----------------­

(AM) - -

x8 A 
A 

80 (PM) 
ilA)-11 (AM)-7 (AM) -- - - - - --- - -­

0 

8o18= A 
81 (PM) 

- 81 =A 



LUGAR, ADEA "EL TEC--T" 

FECHA: 31 de enero de 1,992 

ACTIVIDADES 

1 	 Entrega Centro de enpaque 

Entrega Centro de enpaque 
Entrega a dcmicilio 

2 Entrega Centro de empaque 

Entrega centro de empaque 

Etrega a dczicilio 

3 Entrcg-t centro de erpaque 

Entrega Centro de enpaque 

Entrega a domicilio 

4 	 Entrega centro de enpaque 

Entrega centro de enpaque 

Entrega a domicilio 

5 	 Entrega centro de empaque 

Entrega centro de enraque 

Entrega a dcmicilio 

OBSERVACIONES GENERALES: 

179 

5 

37 

199 

2 

20 

189 

3 

29 

192 

5 

24 

200 

2 

19 

E7 PAQUE: ?IES Y VIE1NES 

DISTRIBUCION: MARTES, MIERCOLES, VIEMNES y SABADO 

ME S,) 5!21 1l l7! lm 1 E I E R 0 ,,1112131,411511r.11711811912o1211221231241251!r.12712812913o13,I 

(pm) x- I I I I 1 1 221 = A 

(AM) 

(AM) 
(PM) 

(AM) 

(AM) 

(PM) 

(AM) 

x 

x 

I-----------x 

x 

x 

x 

I 

-

221 = 

221 

A 

A 

(AM) 

(PM) 

(AM) 

x 

x 

x 

221 = A 

(AM) 

(PM) 

(AM) 

(AM) 

x 

x 

x 

x 

221 = A 



LUGAR Aldea "EL TEOCIN" 2 

FECHA- 31 de enero de 1,992 

No ACTIVIDADES 
. 

M E S ENE R 0
'~~~1213141 516 1TIal9 1,01,, 1,21,11,4rS 116 1,171,811912012,11221231241251261271~ z103 OBSERVACIONES 

.. 

6 Entrega centro de empaque 192 (PM) x 221= A 
Entrega centro de enpague 5 (AM) x 

_Etrega a donicilio 24 (AM) X 

7 Entrega centro de empaque 197 (EM) x 221 = A 
Entrega centro de empaque 3 (AM) x 
Entrega a domicilio 21 (AM) x 

Entrega centro de empaque 199 

Entrega centro de eapaque 12 

(AM) 
(AM) 

x 
x 

221= A 
2 

Entrega a domicilio 10 (AM) X 

9 Entrega centro de empaque 207 (P1) _ _x 221= A 

OBSERVACIONES GENERALES% 



DEA~IVIDAES 
IERAIONAL EYEOFOUND'ATIOW1:;711N;: 

PRO ECTO:PRVAMN"A 

REPRT E MESn DEFBROD19 

DESARR-FOLLO D E L; TR.ABAJO i'DE AMO
 
(lmea de ~3j cnr dn siuee maner a:.n1,s mc 1 46i'p 

I3Li a l-a, a 1as 8:00 cra seI.rcbd' el pcd t' vegel e 
-W taffina AllK 

El m ar ts a Slem)a na C.Lde e en1-a rg adc e l r'~cde- aca 
dezanah'r la livadloi, 'dese : ct. l ,iene s~cede 

ntr anpe t..t. 'de Sa n, n Saa e q ieZ, ea l 1-m: 
lr, leva"4el qlte
 

1 :de':sp 'rctre Ur na n, po s: ecbems Kemana), 
p rciL:c, 1 sa~d:li al Lip I SSAN dl pIDet,i 

F'F'OYT"MIN AjrAl 
Pseimentes ij as ald1 deeaite-ve 6.. 

Se ps en El -NaranJ,ji,_, de~jandc pa rCe s c' L i id a dt 20 T;!, brs 

re'cre 
dode se-dejan 65 1:i b r s;d,,,icra, 25 d ',-amtey 7 de 

LL~egrQ se -io- mast par-a leg ary a', ElI TecrTinte 

Eiadoin sbane n u este ese dsti n! p6 a ~
 
pcb ':'n noI i t erven 1'~ de la dos ':mLiM 


Upave e p'dcraCs: s t ienen laotliac de 51 prid Us,

pDr.oIIc-den. 7 e r p r ':d ind c fa nili1',r .- _
 

Segn a- t'b a: as d datosCecs o Ae'sd
 
pes s u nsane j an en El a-ra 1'-' so de, I", , ~
 

En~ El~~-'a mj:e1inpn b'adc'r psa zaac a: m t 

i d t " baJ 

'-inr 1e'"-ie pl er mrmnt - e dor pe PimSt 1 e Li,a ab 

uil
 
En-ica onF)ti: aU. n' p inr a'. 1 tD
de C 

1qi a 5* 3 R Pv-esp Iva Ts~ II 
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Los criterios para efectuar las visitas d,-,miciliaras, se 
pri,-,rizar,-mn de la siguiente fcorma: 

a) Madres ,-,-,n ni ,,-s reci n nacid,-s de fa s. participantes. 
b) Fers,-,nas que no re::cogen en centro de empaque. 
,) Fer sonas q ue r e,- i ben pi,,r ve,- in':'. 
d) P ers,-,nas que re'ziben pi:'r repart,-' a domi,-ili,-,. 
e) Familias pendientes de boleta. 
Se entrevistarzn sezras a quienes constantemente se les 

i1Jeva el p r,-,dluc t,-, a su ': asa, ar cLument ar on r az,-,nes Coz:mo: 
di fi,-ultad para salir przr tener hijos ,de muy c-,rta edad en ,-asa, 
embarazo,; ]ejania , pr ','blemas de s;alud. 

NOTA: Resu.l tad,-,s de entrevistas serAn expuest,_-s en el 
siguiente inf,-'rme de artividades. 

Guisela M. Leche R.
 
Direct,-,ra de Campo­

Funda,_-i,',n Interna'zi,-,nal del Ojo
 



NOTA
 

Borrador que contiene lista de familias no intervenidas.
 

En t4rminos generales indica la cantidad de veces que recibieron
 

el producto (zanahoria, camote y quilete).
 

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

All
 



"EL NARANJO"
 

No. 
ami ia 

03 

FA0ILIAS t'1E 10 3jO:q. YA\CORD:.- :ON 
El, l' 2TOl cY:x,_O I. ,;:..- "A''".!_______-­
1atiicia ie P z ........................ . 

M R J TOTAL 

04 Ciauaia Revolorio ...................... 

05 

07 

Dionisia Can'iz Guzr(n.................... 

Del'ina 0sorio ......................... 

10 

111 

le 

Nery lizabeth Mej a.................... 
. M guel Revolorio ....................... 

Angel L61e ............................. . 

___•_ee 

. 

14 A gustina Hernah eez.................... . 

15 ..'3he a Aquino ........................ ..... 

Ilb iquino ............................... 

16 

19 

25 

M'artha Ja.res ..................... .. 

Arnulfa que .................... ... 

Aosa !telvina ;iolares ................... 

. 3 
/ 

MOiaria Dolores Ortiz .................... __ 

/t i, sjerEnza Arreci ; Hern;nd,3z ........... . 

pl Lunia Santoes .......................... . 

Lorenzo Lechuga ........................ 

V r6ilio Alvarez ........................ 

rj'speranza oiaios Pscaiante ............. g 3 
41 Alberti:.a Ortiz llart ne.................. 3 

,,2 Arnoldo L6,pez .arroq,,In.................. . 

0'4Jo Felix Alvarez...................... I ________ 5 

Maria Luisa Yol ......................... 

il b Clauaia -l.'sr aa .................... 

. Jav.ier Doni s ...................... I_"_ 7' 
)4 

57 
Lucrc.:.a 1.i-naoz ...................... 
Jojd ?evoioio a la a ........" 

. 

r aula vi±a.............................. 

.' 1L." ..................... Z/ 

L4 
SLaia 

, :t"uz. 
iiz '.1 

.~.").g.. ........ 
............................. 

uo 
obh 

:. a R lu z ,i. .osa 
."arfa lza'oel Ua 

'.peaa. 
r-o . 

................... 

. . . . . . . . .I" 

,/0 

7" 

1t4:.: , 'v' 

iAntcr.in:it. 

Lunz,.ela ....................... 

:r:ta:ia ... r .................. 

. 

/­

f-9
 



n 
No. I"A",IL!AS QUE' NO SOINami I ia p .jTOA

EL PRCJU0C2O PiOY,'iVCT( 
FIUVOliCIIAS 

AIN, 
CON 

_____'__ 

7c Rosalfa aelUarmen Olivares ............. ' 3 
60 Abelina Cristina Oorio ............... 

*1 iamori Vaienzu la....................... 

be. Fel pa ce Je:ds Ge6mez ................. -
do artha Oliva Santos................... _ 

I'el . za Revoiorio ..................... 

t0 .. .... ev.'..o..... ....................... 

.1 'e~i'i x: o i(evolorio ................... . _ _ _ 

rudith Alvar,?e- ue Pevolorio............ _______ 

100 ra ael 9oco:-ro Bolaho)s ............. 

c. 101 ?iectaa hevolorio nolailos .............. - I 
7. 10) F'ernancto S 0o.............................. .... . 

6. 10', vaulino Osorio .......................... _ _-/ 

9. 105 fiedau ,ei Carmen ievoorio ........... 

0. 10! AL-stina de Paz Daz .................. 

1. 108 Lesiaerio Coraoo harilla3 ............. ./ 7 
1C:Maja Aracc ' Uscai k-ir:.l ............. 

i aixo narillas ...................... i 

I!- Juar, Bautista Con-.reras . . I ". 

0. 
II> 

± . .. 

-nonif'asio L6pez ±.onis ... 
1.ao2 i " "-1'u t bai,a.. ..I...................... 1 -

I.rla ;!ankie Maria Lopez :-arI'oqn .......... 

c. lz 1jr.-6orJa MarL'oquln Revolorio ............. I 
z , lnisita Izabel L6pez Vanzu 1a........ 7' 

C. 12 O Pc rez .!.'eque .............. 

i12o :'au.a , EJe s ran-.ua ......... . ., ,_. 

le: .nte A: o.............. I,1 

I 

1p) 

... ara.... 

;jgapl. a 

aou. h 1~i;- r ................... 

doiahos ....................... . 1 
1l bamiana Bar'iils Donij ................ 7 2 

I 15 9 
r'if. ,,.',r io 
r0el p 

uzmf:a " .. 
a b u r( 

. 
Sarr 

VO; .................. 
,a. .a 

,Y 
"7i-

O , 

o. 141 . u iiana SaILaz- .................. .... 

4tji a A . i.la:'.......................-... .. _ 7 

1A
 



,den amilia R CLUC'_0 W:' 2u w ",,,___.,.__,__.. 	 _______ "_ .... ;AM.:,,%1 .. 

71. 14b 	 Mar~a Antonia Alvaroz ................
 

72. 149 	 ieina de Je ;U-A ;uilar ................
 

1" 'lores 


1(4. ID) Vict.ovia Z epeua ....................... _ 10
 
"51u i u1io Alvarez 	 . . / 

15. 1)4 	 Feliza Atui ar ..I......................
 

7b. 155 	 Luz Marfa Yumrnn .......................
 

77. 	 i O Angela 6oto ........... ......... . / 

'o. 16) ./ . .Josefa Agirila ... . .. 


7). 1b) Juventina ?Iejla L6pe;; ............. ...
 

o . Ib8 	 Mar'a ac Jesus Lanuza .................
 

61. 170 	 Josefina ianiagua Lanuza ........ . .
 

82.t 172:,,arcos del 'id ar'esco................
5
 
6 . lb) 	Jo86 Vicelite Del Ciu .... ...... ..
 

C34 175 	 Juana Santos ..........................
 

85. 1'7 betzab . Contreras ........................ 1
 

uO. 153 a M..a .................... •
.',:na." rcimona 

6;7 1u Foanino Sanjay ......................... . 

u6. 186 iJn F. r............................ _ 

b). ld Francisco ianTz.s Santos . . .. .. .. .. . .. . . . 	 - 1
 

y . 160 	 Juan F. onroy.........................
 

;I. lib Faile rg k'ez oraiei ...... ............ I
 
-2. Igo Alfonso Aiviura Auye. ................. .
 

9 j, 191 Fiaelia Chitvez Bavuviento8 ............. -'
 

i4, 1 	 Alejanra barillas Gil ................ i Z. I
 
OTROS:
 
Emigrantes del Quich4 y Huehuete­

- ---inanggduranto @3 Per10da do G.Q h/ 



LISTA DE FAMILIAS NO IENEFICIADAS CON PROYECTO DE VITAMINA "A"
 

M2 NOMIZlE F CHA. DE ENTRi'A CANTIDkD. 

1- Eustaluie de la Rosa 
2- Daniel France 
rlvIh er~a Lo.ez. 

"" 
-

"-"' 
.. . _­

. 
@Stilia ampos Ortizo "---__ .I .....
- Resaura Ramjets. . .' . ...... . ...
 

6- Vidalia.Aguirre _ ' 3 .....
 

7- Jesus Hern~nez. ,.
 
I- Abigail. Franuo _ ... 3
 
9- Elisa rtiz Mejia j ...
7"1 

10- Lucila France .. ... . j 
11- Flerencie Mejia S. 1 

. .12. Maclovia Sian. 

13- Vitaline Ortiz. / .... . ... 3 
14- Lilia @rtiz. ...... . 
15- Estela Franco. ... ........ 

16- Av rto Val-nzuela 
17- Saturnina Ramirez. - ' .. . 
18. Carmen Alvarez ,. . . . ...
 
19- Indes Ortiz. "... .. r
 

20- Francisca Ortiz, eM . ..
 

21. Luis Ortiz. ­

22- Dolores Castellanos
 
23- Felisa Santos Mar-tinez - .......
 
24- Berta Alvarez. ... .
 

25- ernardina Mejia ' .. . 3..
 
26- Oua-dalupe Rodriguez (mujer)
 
27- Aura Franco 5.............
 
28- Maria France K , I I
 
21- .Arcadio Franco. . . ....
 

30- Saturnina Santos. _. .....
 
31- Ofelia Santos. -- .
 
32- Cita Santos -.............. .
 

33- Catalina Solares. " / ............ -. _-"-' . .....
 
.......
34- Otilia Santos ; 


35- Victoria Solares. K ' ­

36- Ofelia Orantes. ...
[-.

Rossaura Avila ' 
Margarita Divila . ........ . i........... /a9- Auielia Blanco. ..... . ..,I...... .. .. . .........
 

40- Maria Glimpia Ortiz. I.. 

41- Celestina Franco. , . 

42- Lilian Franco I 3 . . 
3- Claudia Camos Redas. T d : 3..

1.- Gregorio Mayen 4 - - 7. . .... .. -... 

45- " Mariano Dfvila. I 3 " . 
4'- Elodia Ortiz. ! 4 t. . .. 
47- Domingo Castellanos -................. ... 

48- Enriaue Franco. I . 

49- Ama Maria Salazar. / / 
50- Hermelin4o Ortiz. J. .. • 



_____ 

NOMAE PF1HA DE E 2'REGA CANTIDAD
1OM E. _ - .', . .. J,, ,ufr4 ... . . 

51- Fransisce Ortiz S. ' 2 _.­
52- Sotera Castellanos. 4 3 . .
 

graciala Lara. ~..±.­
- Piedad Ortiz. 4 ---.-.---.......... - _ ,_
 
..aElvia Ortiz. . .. ,t

6- Demetria Pineda. .... . 
5Y Mercedes Rafael. L ____........ __ 

-0 Juan Ortiz. - .. .2 .. / .... 
,51- Catalina Lemus. I 
60- Santos Moreira. / .... 

61- Zeila Betancourth. .. . 

62- Jesus Hevnd3.ez. 
63- Allertina Lemus. I _____..... .
 

64- Virginia Alvarez. - .
 
65- Catalina Lopez. T / ­
66- Viviana Meda. *.... ....... ____ 

6 - Amx'rocia Guillen .........--- 4-......- .. .. 
......6 - Esperanza Contreras, . . . ...69- Cecilia Meda .'5 " 

70- Luisa Castellanos. " I 4 2 / .......
 

71- Eloisa Santos I
 
72- larbara Turcios. .I _ .........2 

73- Apolonia Romero... / . z -.4 ._......
 

74- Jos6 Luis Mayen. .2.....
 
75- Santiago Carrillo. P . ........
 
76- Seorgina Ortiz. - 3
 
77- Marcos Castellanos (mujer).... 3
 
78- Maria Ramire,. 2 .
79- Eulalia Ortiz...... 4 " " .. - ........... ... .. .
 

80- Epifania Ramirez. - ..... ----------.
 

81- Jertila Navarre.
 
82- Natalia Roias. - .. . .
 
83- #eorgina Ramirez. . ...... .
 
84- Margarita Lopez . .
 
85- Bernarina Gaz.... ­ i 
$6- Maria Luisa Ramire . . . .. '.
 
87- Viviano Blarco. 4 ............-.. ,
 
88- Odilia letancourth. " ...... .......
 
89- Salina Ramirez. "_....... ....... .....
 
to Diega May6n. .... .
 

Luciano Ramirez............ .............................. ­

- Elsa Mejia. .
 

13- Maria Dolores Mejia . ... ---­

-.- Timotea Morales. ........... .....
 
*05- Zenaida Jol6n.
 
96- Nemecio Hernfndez. - ---.
 

,17- Desiierio Divila, " " _". ... 
4)- Nicolasa Herrera, "2 . , - ­
91- Igeacia Mayen. .. % - .... 

.00- Eulalia "ernAndez L, ......... 



No NOMRE 
101 Petronila lace 
102 Victoria Mejia 
103 Fransisca Fajardo. 
104 Imelda Valenzuela 
105 Medarda Franco 
106 Dora Morales.
 
107 Olimpia Solis 

108 Josefa Monroy 

101 Clara Hern~ndez 

i10 Engracia Ramirez. 
ill Nicolas Ortiz 
112 Clara Luz Perez. 
113 ros-a Al1ina Lopez. 
114 Jesuls Divila (mujer) 

115 Nicol~s Ortiz. 

116 Amalia Castellanos 

117 
 Isabel Santos Martinez.-. 

118 Narcisa Donis ...............
 
111 Fidelia Ortiz. 

120 Olivia Castellanos.
 
121 Olivia "el Aguila. 

122 Maximiliano Franco. 

123 Ilirtala guzman. 

124 Felisa Castellanes. 
125 WUaldo Salazar. 
126 Adilia Yanes Mejia 

127 Oertrudis Hernindez. 
129 AlIerto Castellanos ._ 
121 Marta Mejia G. 
130 -Veda Mejia. 
131 Clemente Turcios. 
132 Susana Uriiz 
133 ,Allperto Caler6n 
134 .,vrlinia Turcios. 

135 Paulina Castellanos. 
136 Vrsula Luill6n. 
137 Agripina Hernandez. 
134., Natividad Nodas. 
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F EBRERO

----------------

U" PAQUE: MARTES Y VIEFES 

LuGAR, AL' "EL l a'ANJ MA h, MIE!OLES,VI'RNF. y SBI 
DISRBcON: 

29 de febrero de 1,992FECHA: 
MSFEBRER0OBSERVACIONESMESS 93 1 

A CT |VIDADES72o 22 23 24 252?62223319 2.0 2116 17 I81i 12 13 14 15 
2 4V51A6E 

N.1 C 
secuencia de ener
 

1 Eitrega centro de enpaque 12 (AIM) xcontinua 
e dA 

Entrega a doMiciliO 5 (AM) xC 
5- A 

2 Entrega centro de empaque 93 (?4) 
2 (AM)


Eritrega centro de empaque 


Entrega a domicilio 3 (AM)
 
6 = A
 

3 Entrega centro de empaque 92 (PM) 

x 

Entrega centro de empaque 3 (AM) 
= 


Entrega a dLmicilio 3 (AM) x81 A
 

81Q A
 
81 (PM) x

4 Entrega Centro de enaque 0centro de earaqueEntrega 

18 (AM) x 
Entrega a domiciliO 

x5 Entrega centro de enpaque 59 (PM) 40 

21 (AM)

centro de enpaque
Entrega 


Entrega a 4-micilio 19 (AM) x38
 

6 Entrega centro de empaque 38 (FM)
 

Entrega Centro de enau!que 36 (AM)
 

GENERALES:OBSERVACIONES 

(*) Se aaicioro 1 familia por no encontrarse en su 
Comiunidad durante el censo efectuado. 

'S 



2LUGAR: A1ea "EL NAANJO" 

FECHA: 29 de febrero de 1,992 

ACIIASSME S, F E B R E R 0 OBSERVACIONES 

.o I * c T, V, DA ES '1121 314151ls 71819 11o1,,I,21,31,4rIGI,7 1,8l'91201'21 z1241z 17z lm3 1' 

Eitea a inicilio 25 (Pm _ - - - - - - - -x_ _ _ _ _ _ _ _ _
1 I- I - I 28 = AEntrega centro de enpaque 28 (PM) 


II_ = A _ __II_1__71Entrega centro de erpaque 47 (AM) 


-
htrena a dcricilio 24 (PM) 1 I 


8 Entrega centro de enpaque 42 (PM) I 1- 42 = A
 
Entrega centro de e .paque (AM) 58A
45 I I X 

Entrega a dmicilio 13 (PM) I I X17=
 

x 27 = A
9 Entrega oentro de arpaque 27 (PM) 


x 1 1 73 = A
 Entrega centro de enpaqe 42 (AM) 


Entrega a cdmicilio 31 (PM) x
 

I I I . 

OBSERVACIONES GENERALES:
 

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

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

cz, 



LUGAR, ALDE "EL TE==INTE" EPAQJE: MARrEs Y VIERNE 

FECHAt 29 de febrero de 1,992 DISTRIBUCION: MRPR1, MEM2C , VrEiSNS y SABADO 

ACTIVIDADES E SI F E B RER 0 OBSERVACIONES
__I2 3 4 5 617 819110 11112 13 141rl5 1617118 191202122123124125126 27 2829 3013 

Etrega a dcxmicilio 12 (AM) x -2 Entrega centro de empaue 198 (AM) 
_ - - - -_ _ Continlua s uec ia ce enero x 1-
2_ Cetode---le18(m)I 

Etrega centro de enpaque 0--
Entrega a domicilio 23 (AM) I . 

-nrgIIII-----I 221 A 

3 Entrea Centro de ealpaque 199 (P-M) 21=A 
Entreg!a Centro de eapaque 0 x121=A 

Ent.ega a domicilio 22 (AM) Ix 

4 Entregra Centro de 

Entrega Centro de 

egT~aque 

empaque 

201 (P)x221 

0 (M 
xx 

= A 

5 
Eteg- a domicilio 
Entrega centro de emLgaue 

20 (AM) 
205 (PM) 

191-­
x- 186 = A 

Eitrega Centro de Epaque 0-x 
27 = B 

-tregaa domicilio 16 (AM) 

6 Entrega centro de empaque 197 (PM) 

Entrega centro de epaque
OBSERVACIONES GENERALES : 

0 . . . . . .i = I._ _ = = _ = = 20 B20I =B 
. . 



LUGAR, Aldea "L 7EDCINTE" 

FECHAt 29 de febrero de 1,992 

Noi 

7 

8 

ACTIVIDADES 

1! 

_ trega a &miciio 
Ekitrega centro de enpaque 

ERitrega centro de enpaque 

__ _ __ _ _Entrega a donicilio 

Entrega centro de enpaque 

Eitrega centro de enpaque 

Entrega a dnicilio 
Entr-gacentro de -paque 

Entrega centro de enpaque 

Entrega a c nicilio 

__ __ _ __ 

24 (AM) 
166 (PM) 

25 (AM) 

_ _ _30 (AM) _ 

198 (PM) 

10 (AM) 

13 (AM)
198 (PM) 

12 (AM) 

11 (AM) 

_ _ 

_ 

___ 

__x 

E BRE__ 
]"617 18e1 9 t 0 1 " I12l13 141 slir.1171'8l9 12ol2'l22123124125126127 z l gl o 3 

I I I 

x ' 

11 11 - 11 1 
- - x 

x 

I 
X 

xI 

1 :- - - -: --bi-

OBSERVACIONES 

4= 

221 =A 

_ _ _ _ _ _ 

219 = A 

2=B 

216 =A 

B- -

_ _ 

OSSERVACIONES GENERALESt 
limp 
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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 13-carotene. The goals were to find the 13­
carotene content of these samples, convert 13-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 13-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 "pele", 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 fol!owed 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, 03-carotene, is found in abundance in 
sweet potatoes. The predominant form of P3-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 P-carotene as a 
precursor to vitamin A (Zech,.ieister, 1949 and Sweeny and Marsh, 
1971). 

The concentration of f3-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 
Number 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 

Average 
Stnd. Dev. 

Blanched 13-carotena 
Sample Number J.ig/g Blanched 

Dry Weight 
1 and 15 38.2 
8 and 10 33.6 
6 and 4 15.4 
Average 29.1 

Stnd. Dev. 12.1 

18 and 19 12.8 

20 and 24 13.0 

Average 12.9 


Stnd. Dev. n.1 


27 and 28 1306.2 
25 and 26 971.8 
Averagc, 1139.0 

Stnd. Dev. 236.5 

-carotene 
pgg/g Bud 

59.2 
55.4 
57.2 
54.5 
58.9 
60.5 
62.8 
61.8 
50.5 
50.5 
57.7 
60.9 
57.5 
4.1 

Retinol Equivalent 

Per Gram Dry Wt. 


6.4 
5.6 
2.6 
4.8 
2.0 

2.1 
2.2 
2.1 
0.0 

217.7 
162.0 
189.8 
39.4 

Retinol Equivalent 
Per Gram of Bud 

9.9 
9.2 
9.5 
9.1 
9.8 

10.1 
10.5 
10.3 
8.4 
8.4 
9.6 

10.1 
9.6 
0.7 

B-carotene Retinol Equivalent 
pgg/g Blanched Per Gram Wet Wt. 

Wet Weight 
10.6 1.8 
10.6 1.8 
4.7 0.8 
8.7 1.4 
3.4 0.6 

4.6 0.8 
4.2 0.7 
4.4 0.7 
0.3 0.1 

239.9 40.0 
291.2 48.5 
265.5 44.3 
36.3 6.0 



Appendix 

1- Concentration curve for 13-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 13-carotene and RE values for blanched sweet potatoes 
5- Table for moisture content of bud samples 
6- Table for 13-carotene and RE value of bud samples 
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Conversion of P-Carotene to Retinol Equivalents: 
Sample calculation: y= concentration of -carotene (mg/L) 

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

mg/L to jtg/g sample used 50 mL total sample 
extraction volume. 
1 Retinol Equivalent= 6 ptg 1-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 grfms grams H20 + grams grams grams grams 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 

Guatema!a # 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 



Sample # -carotene jig per 
San Miguel Gram of wet tissue 

1 10.640 
15 
8 10.627 

10 
6 4.742 
4 

Average 
8.670 

Standard Deviation 
3.401 

Improved 
18 4.611 
19 
20 4.164 
24 

Average 
4.388 

Standard Deviation 
0.316 

Variety 387 
28 239.911 
27 
26 291.187 
25 

Average 
265.549 

Standard Deviation 
36.258 

B-carotene Concentration in Blanched Sweet Potatoes 

13-carotene Retinol Equivalents Retinol Equivalents 
jig/g (dry) Per Gram of Wet tissue Per Gram of Dry tissue 

38.227 1.773 6.371 

33.586 1.771 5.598 

15.399 0.790 2.567 

Average Average Average 
29.071 1.445 4.845 

Standard Deviation Standard Deviation Standard Deviation 
12.065 0.567 2.011 

12.806 0.769 2.134 

12.965 0.694 2.161 

Average Average Average
 
12.885 0.732 2.148
 

Standard Deviation Standard Deviation Standard Deviation
 
0.113 0.053 0.019 

1306.206 39.985 217.701 

971.803 48.531 161.967 

Average Average Average
 
1139.005 44.258 189.834
 

Standard Deviation Standard Deviation Standard Deviation
 
236.459 6.043 39.410
 



13-carotene Concentration in Blanched Sweet Potatoes 

Sample # Wet Adjusted for Dry extraction Absorbance units Average 13-carotene 
San Miguel Blanch gain (q) 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 H20 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 _ 1 



t-ounceriraiion oT ii-carotene in zzweeitiaio sucis 

Bag # Flake wt. for Absorbance units Average B-carotene B-carotene Retinol Equivalent 
extraction (g) sucessive duplicates Abs. units mg/L g.g/q 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 
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Ap~ndice 1
 

PROV ITA 

1. Tomate 


2. Papa 


3;. Cebo]la 


4. Tallo de cebolla 


5. Zanahoria 


6. chile pimiento 


pe1 jino 


8. Remolacha 


9. ']ui qu I 

JO . Ag ,cat.e 


1.1. G:icoyito 

PESOS DE ALIMENTOS 
(en gramos) 

grande 
mediano 
1-,equeio 

78 
40 
26 

190 
115 

40 

50 
38 
10 

mediano 
pequehio 

28 
11 

180 
100 
30 

60 
28 
22 

370 
265 
240 

210 
120 

70 

500 
340 
170 

22o 

180 

31i0 

.11.0 
250( 
130)( 



12. Pepitoria 396 

298 
200 

13. Miltomate 1/2 lb = 230 
1 u= 4 

14. R~banos 1 manojo (19 u) = 195 
1 u = 10 

1 manojo (hojas) = 75 

15. Berro 1 manojo (Q. 0.35' = 170 

16. Chipilin I manojo (Q.0.25) = 190 

17.Quilete 1 manojo (Q.0.20) = 100 

18. Bledo 1 manojo (Q.C. ) 125 

19. Yuca 

70 
~35 

2). Ejote 1/2 lb 220 

21. Chile jalapefio 16 

22. Limones 50 
32 

23. Repollo 1 unidad (Q.0).35) 242 

24. Huevos I unidad 56 



25. Banano 86 
70 
50 

26- Majunche 130 
104 

74 

27. Morado, Ingerto y Criollo 65 
50 
37 

28. Manzano 40 

29. durazno -_ 

46 

30. Manzana __ 
80 
36 

31. Queso I cuarter6n (Q.5.00) 
1/2 cuarter6n (Q2.-50) 

1 pedacito 

= 
= 
= 

720 
360 

38 

32. Crema 

Crema 

de finca 

A gua 

1/2 lb. = 1 v. 
(Q.3.60) 

1 v.= I bolsita 
(Q.1.60) 

= 

= 

8 

8 

Oz. 

Oz. 

= 

= 

240 

240 

33. Longaniza = 40 

34. Salchicha = rr, 

35- Torti]]as 37 



36. Pan f rancds (Q.0.16) 
(Q. .0 1) 

= 
= 

42 
17 

37. Pan dulce 

2 

(Q.0.16) 
(Q.O.10) 

(Q. 0.25) 
rosca 

champurrada 

36 
21 
34 
1 i 
17 

38. -'alleta = 20 

09. Ricitos 16 

4) Ajo : 

41. Pollo 2.5 lbs 

42. Gallina 3.5 lbs 

\1
 
I 



Ap6ndice 2
 

PROVITA
 
COMPONENTE DE EVALUACION
 

MEDIDAS Y PESOS DE ALIMENTOS Y PREPARACIONES
 
FC)RMULARI) F24HSCN 

CODIGO ALIMENTO UNIDAD DE MEDIDA GRAMOS 

202 Frijol Crudo 1 1 libra 460 
1/2 libra 2 

3 1/4 libra 115 

515 Arroz Crudo 1 1 libra 460 
2 1/2 libra 230 
3 1/4 libra 115 

596 Aceite 1 1 chon # 12 140 
2 1 chon # 13 40 
3 1 cda # 14 30 
4 1 octavo 
5 1 copita 70 
6 1 oda 4 15 7 
7 i cta $116 3 

602 Margarina 1 1 barra 115 
2 1/2 barra 57 
3 1/4 barra 28 
4 I cda $115 16 
5 i.eta $ 16 5 

597 Manteca de 1 I lb 460 
Cerdo 2 1/2 lb 230 

3 1/4 lb 115 
4 1 chon # 12 130 
5 1 chon # 13 45 
6 l oda 9 14 60 
7 1 cda $ 15 16 
8 1.ota $ 16 6 

60a Ma:vonesa I cda , 15 23 
2 ] c16a 4 1 8 

C0crefla espesa 1 1 v 230 

2 1/2 v 115 

SI ccda 1523 
4 1 Ot.a t 16 8 

002 Creina rala I 1 v 
2 1/2 v 
3 1 cda 4 15 15 
4 ] Ota I 16 5 



016 Queso fresco 1 1 lb 
2 1/2 lb 
3 1 oz 

460 
230 
28 

01 Queso duro 1 
2 
3 
4 
5 

1 lb 
1/2 lb 

1 oz 
1 cda 
1 eta 

0 15 
# 16 

460 
230 

28 
12 

6 

023 Reques6n 1 1 lb 
2 1/2 lb 
3 1 oz 
4 1cda 
5 i eta 

# 15 
416 

460 
230 

28 
14 

7 

007 Leche en polvo 1 
2 
3 

1 
1 
1 

cda 4 
eta 4 
niedida 

15 
16 

10 
3 

005 Leche de 
Liquida 

vaca 1 
2 
3 
4 
5 
6 

1 v 
1 v 
1 v 
l tz 
1 Oda 
1 ta 

# 9 
# 10 
i 11 
i 1 
# 15 
4 16 

210 
265 
340 
2 10 

6 
3 

612 Incaparina 
:olvo 

en 1 
2 
3 

1 tz 
1 Oda 
1 Ota 

# 15 
4 16 

100 
12 

4 

511. Harina de tl'igo 1 
2 
3 

1 cda 
1 ct.a 
1Oda 

9 15 
0 16 
4 14 

10 
4 

38 

611 COaf6 de 
o bolsa 

cosecha 1 
2 
3 
4
5 

1 bo]sita 
1 Oda 
1 'ta 
1 ada 1 14
1 chon I 1..T) 

26 
6 
2 

26 

6 
7 

1 tz 
ltz 

l 
42 

1 80 
68 

623 Caf6 soluble 1 
2 
3 

1 cda 
1 eta 
1 bolsi ta 

4 
2 

686 Toki 1 
2 
3 

I ada 
1 eta 
1 bolsita 

4 15 14 
6 



686 Fresco esencia 1 
2 
3 

1 v 
1 tz 
1 cda 

# i0 
#1 
#15 

265 
180 

6 

4 1 cta 3 

574 Azucar 1 
2 
3 
4 
5 
6 

1 tz# 
1 cda 
1 cta 
1 cda 
1 chon 
1 chon 

1 

# 
# 
# 

14 
12 
13 

170 
16 

6 
58 

160 
46 

578 Panela 1 
2 
3 
4 

1 tz 
1 cda 
1 cda 
1 chon 

# 1 
# 15 
# 16 
# 13 

110 
10 
5 

30 

PREPARACIONES 

001 Frijoles cocido 1 
2 
3 
4 
5 
(3 
7 
13 
9 

10 
11 
12 

1 chon 
1 chon 
i.cda 
1 cda 
1 Cta 
1 tz 
1 tz 
1 tz 
1 tz 
1.tz 
1 pto 
1 pto 

# 12 
# 13 
# 14 
# 15 
# 16 
:0 1 
# 2 
14 :3 
9 4 
14 5 
# 7 
il 13 

184 
70 
90 
24 
10 

170 
160 
210 
121 0 
290 
2630 
330 

001 

002 Frijoles colados I 
2 
3 
4 
5 
6 
7 

1 chon 
1 chon 
1 cda 
l Oda 
. ctEa 
1 tz 
1 t z 

9 
# 
# 
# 
# 
# 
4 

1. 
13 
14 
15 
16 

2 
3 

180 
60() 
70 
20 

8 
150 
200 

003 Frijoles volteados 1 
. 
3 

1 cda 
I cda 
1 eta 

# 14 80 
24 
10 



004 Caldo de frijoles 1 1 Chon # 12 	 180
 
2 1 Chon # 13 58 
3 1 cda # 14 36 
4 1 cda # 15 6 
5 1 cda # 16 3 
6 1 tz # 1 180 
7 1 tz # 2 150 
8 1 tz # 3 200
 
9 1 tz # 5 280
 

005 Arroz frito 	 1 1 Chon # 12 130 
2 1 Chon # 13 40 
3 1 cda # 14 50 
4 1 cda 13 
5 1 cta 7 
6 1 tz 1*2 90 
7 1 tz # 3 112 
8 1 tz # 4 122 
9 1 pto # 7 135 

006 Chao rain 	 1 1 Chon $t 12 104 
2 1 Chon # 13 40 
3 1 Cda # 14 60 
4 1 cda 30 
5 1 cta 8 
6 . tz 0 3 140 
7 1 tz 9 2 105 
8 1 tz # 5 	 190 

007 Hi lachas 	 1 1 fChon i 12 150 
2 1 Chon tt 13 50 
3 1 Cda st 14 65 
4 1 cda 30 
5 1 eta 10 
6 1 tz 3 200 
7 I tz $ 2 150 
8 1 t.Z 5 280 

008 Ensalada rusa 	 1 1 Chon 1 12 110 
2 1 .	 36Chon 13 
3 I cda 1 4 70 
4 1 Cda 26 
5 1 ota 	 10
 
6 l tz 12 100 
7 1 t,z $1 13 135
8 1 tz 11 5 	 190 



009 Ensalada de repollo 	 1 1 cda # 14 35 
2 1 Chon # 13 24 
3 . cda 9 
4 i ta 5 
5 1 tz # 2 65 
6 1 tz # 3 90 
7 1 tz # 5 120 

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

3 I oda # 15 9 
4 1 cda # 16 7 
5 1 tz # 2 90 
6 1 tz # 3 120 
7 1 tz # 5 170 

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

3 1 cda 32 
4 . tz # 2 110 
5 1 tz. 3 150 
6 1 tz # 5 220 

012 	 Caldo de res o Pollo 1 1 Chon # 12 180 
sin verduras ni 2 1 Chon # 13 60 
carne 3 1 cda # 14 36 

4 . cda 6 
5 1cta 3 
6 1 tz # 3 230 
7 1 tz $44 230 
8 1 tz 4 5 280 

013 C aldo de res o pollo 1 1 Chon 9 12 240 
con verduras 2 1 Chon #4 13 76 

3 1 cda 9 14 48 
4 	 . c da 8 
5 . ta 4 
6 1 tz 9 2 200 
7 . tz $ .	 270 
S1 t.z V 4 270 

9 1 t.z 0 5 2800 

014 	 Caldo con hojas 1 taza . 230 
(quilete, chipilin) 2 1 taza # 4 220 

3 1. t z t 5 270 
4 1 Chon 1,71 2 00 
5 1 Chon I 5 70 

015 Guacamol I cda $4 14 74 
2 1 r.da 20 

etao 	 .12 



016 Dulce de camote 	 1 1 tz # 1 120 
2 1 tz # 3 160 
3 1 tz # 4 160 
4 1 tz it 5 	 200 

017 Atol de incaparina 	 1 1 v # 9 240 
2 1 v 4 10 300 
3 1 v I 11 400 
4 1 tz # 1 

018 	 Atol de pltano 1 1 v # 9 210 
mosh con leche ) 2 1 v it 10 265 
atol de masa 3 1 v # 11 340 

4 1 tz # 1 	 210 

019 Quilete frito 	 1 1 tz # 3 110 
2 1 tz $4 4 110 
3 1 tz $ 5 140 
4 1 chon # 12 80 
5 1 chon $4 13 30 
6 1 cda $415 12 
7 1 eta $416 6 

020 	 Picado de Guisquii 1 1 tz $ 1 150 
con huevo tomate y 2 1 tz $ 2 120) 
aceite 3 1 tz $4 5 )22 

4 1 cda $ 14 1118 
5 1 chon 0 12 150 
6 1 chon 9 13 50 
7 1 cda # 15 2 () 
8 1 eta # 16 8 



Ap~ndice 3 

REPORTE DEL CONSUMO DE ALIMENTOS DE LA INTERVENCION 
EN LAS TRES COMUNIDADES DEL ESTUDIO 

ALIMENTOS COMUN IDADES 
EL TEOCINTE EL NARANJO DON GREGORIO 

Quilete 
Zanahoria 
Camote 

21 
4 
2 

(28%) 
(5'),, 
(3) 

16 (25%) 
1 (2%) 
5 (8%) 

() (0%) 
2 (11%) 
C) ()%) 

SDatos de la primera encuesta de seguimiento. 



APPENDIX 12
 

ORANGE
CHANGE IN CONSUMPTION PATTERNS OF YELLOW (SWEET POTATO), 


(CARROT) AND GREEN (QUILETE) CAROTENE-SOURCES IN RURAL
 
ARE DISTRIBUTED
COMMUNITIES OF GUATEMALA WHEN THE PRODUCTS 


GRATIS ON A SEMI-WEEKLY BASIS.
 

1JESUS BULUX, 1HECTOR GAMERO, 1,2MARYLENA ARITA, 2,3EUGENIA
 

SAENZ-DE-TEJADA, 2GUISELA LECHE, 1,2GUSTAVO HERNANDEZ-POLANCO,
 

and 1NOEL W. SOLOMONS. 1Center for Studies of Sensory Impair­

ment, Aging and Metabolism (CeSSIAM), Guatemala, 2 1nternational
 

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 S.), 

and quilete (So'.anum americanum S.-) was established 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 

village C. A baseline evaluation ofdistribution to control 


frequency of intake of carotene sources, of 24-hour recall of a 

and of cultural beliefs and practices regardingday's intake, 
foods was conducted. three months later, stratified, selected 

24--h recalls revealed a participation (percent of households 
and 28% respectively, inmentioning recent intake) of 3%, 5%, 


mentions for the specific yellow, orange, and green plants in
 

village A; 8%, 2%, and 25%, in village B; and 0%, 11%, and 0%,
 
on


control village C among preschoolers. A definitive impact
in 

the distribution program is


consumption of the green herb with 


detected.
 


