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1V. SUGAR FORTIFICATION 

1. The 1965 National Numtion S w e y  of Guatemala showed that vitamin A deficiency 
was a widespread public h d t h  problem: at the national level. 26.225 of all childrcn 
below 5 years of age had serum retinol levels klow 20 pg/dL (I). 

2. The Institute of Nutrition of C c n d  America and Panama (PJCAP) decided to anack 
the problem by fortifying a widely consumed food item Sugar was decided on for the 
following reasons: It is ccnnally produced, is consumed by the majority of the 
population in relatively constant quantities. vitamin A does not segregate from it. and 
it stores well without changing i a  organoleptic properties (2). 

3. INCAP researchen, headed by Dr. Guillcrrno Arroyavc. with support and collabontion 
of the National Committee for the Blind and Deaf. especially by Mrs. Elisa Sfolina de 
Stahl. convinced the Guatemala Congress to mandate fodication with vitamin A of 
sugar produced for domestic consumption. The sugar fortification program was 
initiated in 1975. 

4. The beneficial effects of fonified sugar were evaluated in 12 rural communities in 
which the consumption of vitamin A, retinol levels in serum and h a s t  milk. and 
concentrations of vitamin A in the livers of persons dying of accidental causes uere 
measured (2). 

5. Nevertheless. the national fortification program c l o d  in 1977. By 1988. it was 
estimated that thc prevalence of vitamin A deficiency was similar to that found in 
1%5. It was shown that 21.8% of preschool age childrcn from several regions of thc 
country had s a u m  retinol levels below U) pgldL (3). In one nual community of .411a 
Vcrapaz dcpanmcnt, thc prevalence was 60.0% (4). 

6. In 1988 a thnc pronged vitamin A intavcntion program was a d o p a  consisting of 
supplmtat ioo of childrrn 1-7 yean of age a single h e  with a 200.000 IZI capsule 
(the vitamin A round). re-initiation of sugar folrification during thc 1987-88 harvest, 
and promotion of production and consumption of vegetables rich in vitamin A 
p l r c m r s  (3). 

7. Fortif~cation of sugar with vitamin A has continued to thc present time under ihe 
responsibility of and financed by thc sugar producers. and s u p a v i d  by thc 
Depamnent of Food Registry and Conrrol of thc Minisq of Health. 

8. During thc pan three yw more than 909 of sugar samples collcctcd at sugar 
factories contained vitamin A; only 113 - 115 were within thc limits specified by law, 
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although the average vitamin A content was close to specifications. At thc level of 
retail oullcts and consumers. a smaller proportion mt thc requirements (3). 

9. The present evaluation of the sugar fortification process in Guatemala was carried out 
with two objectives: document the Guatemala experience so as to disseminate the 
successful elements. and identify those stages of the process which need improvement. 

10. For the evaluation, documents in the files were reviewed. interviews were helds and 
field trips were made to plants where the vitamin A premix and fonified sugar arc 
produced. Annex 2 of this report contains the questionnaire protocol which was uad. 

1. Planning and Coordination 

1.1 Characteristics of Suear Consum~tion 

I. 1 .a Thc 1965 nutrition s w e y  showed that sugar was consumed by thc vast majority of 
the population in d i r a t  proportion to the sociozconomic level. The daily 
consumption reported was 20.28 and 47 grams per day per person respectively for 
low. medium and high income levels (6). 

I. 1 .b Consumption of 20 gmmdday by the most at-risk groups was the basis used to 
determine thc fortification level so as to provide thc Recornmnded Daily Allowance 
for children of 300 ug/day. Thus, a fortification level of 15 ug of viramin A per gmn 
of sugar (or 50 IUtgram) (2). 

I. l.c Although the present level of sugar consumed by different segments of thc population 
has not been establishd a 1991 dietary survey carried out by the Hope project in h e  
departments of Quetzaltenango and San Mmos suggests that per capita consumption 
has incrcaEcd rather than rcduced. as would be expected due to the rapid increase in 
price ovu  time. This fan be explained by the fact that sugar is the lowest cost source 
of calories in Guatemala 

I. l .d S m  populations in isolated areas of thc country consum dried molasses (panela) 
insead of sugar. Pamla consumption was investigated during thc 1988 vitamin A 
round. It aar found thath 11% of the childrrn supplemented with thc vitamin A 
capsule w a e  consuming panela rather than sugar. These populations arc conacnmted 
in thc deptmncnts of Huehuetenango. San Mmos. Quetzaltenango. Atla and Baja 
Verapaz (7). The nmaining 89% of the population. i.e. 7.2 million of a total 
population of 8.0 million. can benefit from sugar fomfication. 

I .  1 .e The sugar producers and distributors do not hrve plans to promote sugar consumption 
in areas where little is presently consumed. Nevmheless. due to improvements being 
made in thc distribution system by the organization of S u p  Dimibutm of Guatemala 



@AZGUA), it can be expected that sugar will be accessible to a higher percentage of 
the population in the near future. 

1.2 Leeal Basis for Fomfication 

1.2.a Sugar fortification in Guatemala was made mandatory by Dectu No. 5674 dated June 
11. 1974 by the Congress of the Republic. This dcctu is implemented in the 
Regulation for Enriching Sugar with vitamin A (SP-G-105-74) dated May 2. 1975. 
Decree law 145-85. dared December 27. 1985 modif~es Decrtc 56-74 slightlv (8). 
According to this legislation. all the sugar for internal consumption in ~uaumala  
should be fortified with vitamin A to the level of 13-17 uglgrarn. INCAP is 
responsible for quality control of the premix and the General D i t i o n  of Health 
Services (DGSS) is responsible for control of sugar fortification by analyzing samples 
in its laboratoria and applying sanctions when the law is not king obeyed. Sanctions 
arc dicrated by h e  Third Book of the Health Code. The sanctions include verbal 
warning. written warning. a maximum annual fine of 2,000 Queuales U.S.UOO), 
confiscation of the product. and temporary closure of the offending factory. During 
recent years, them have only been warnings for producing some batches devoid of 
vitamina A. but no serious sanctions have bctn applied. 

1.2.b In addition to the above legislation. COGUANOR, according to Legislative Dsrrc 
No. 23/81, also has the charge of verifying sugar quality. COGUANOR is Comprised 
of Members representing private initiative. (Chambers of Commerce. Indumy. 
Agriculm). the Academy (College of Engineers of Guatemala). and g o v m n t  
ministries, (Health, Labor and Economy). The specifications for fortified sugar arc 
described in COGUANOR norm NGO 34034. 

1.2.c The working philosophy of COGUANOR is to identify problems in products so as to 
offer technical assistance to producers. Comctive actions arc then evaluated by 
testing the product two or three more times subsequently. If the problems have not 
been c o m a  producers can be fined up to 50% of the value of goods produced 
during the month preceding the infraction. 

1.3 Implrmentas of the R o m  

1.3.a Tbc G u a t a d a  Sugar Roduccrs Association (ASAZGUA) ha$ assumed responsibility 
for the fierrring and production of fortified sugar. To carry this out. it has a premix 
plant in thc Santa Tkraa sugar factory (city of Villa Canala. Depammnt of 
Guatemala. elevation 1220 meters. average annual rainfall 1 mew. tcmpuature range 
10-33OC) (9) and the 17 factories located along the Pacific Coast which produce white 
sugar. This arca has a typical supnopicaVtropical climate i.e. high a m p e r a m  and 
humidity. At the beginning of the s u p  harvest period ASAU3UA calculates the 
required amount of premix according to the csfjmated amount of s u p  to be produced 



by each factory (10). 

1.3.b Supervision of the sugar fonification process is the responsibility of DGSS through ihc 
Deparrmcnt of Registry and Control of Foods @RCA). which is staffed with 4 
inspectors and 3 field staff to collect sugar samples in factories and retail outlets and 
random samples from rucks on highways. DGSS operates LUCAM. which is a 
laboratory where analysis of the sugar samples is done. LUCAM has 2 profcsionals 
and 3 technicians available for this task. Analyses results arc sent to DRCA off~ials  
who arc to take any required action. 

1.3.c Premix samples arc analyzed in laboratories of the Biochemical Nutrition Section of 
INCAP. using reagents provided by ASAZGUA. The results arc u x d  daily to adjust 
the vitamin A: sugar ratio so that the premix conlains IS pg of vitamin A per pram. 

2. Equipment and Supplies 

2.1 Costs and Sourca of Financing 

2. l .a ASAZGUA has assumed total Rsponsibility to fund the cost of materials and 
personnel for the fortif~cation process. ASAZGUA is also responsible for maintenance 
of the premix plant and measuring devices in each of the participating sugar factories. 
The following costs are estimated for the 1991-92 processing season, during which 
about 3.5 million tons of sugar will be produced. 

ITEM COST IN COST IN U.S. 
Q- DOLLARS (+) 

700.000 lbs sugar 
60.000 kg vitamin A 
concentrate 
1,500 gallons vegetable 
oil 
13,000 bags 
Electricity 
Transport 
Saluies 
25 kg Ronoxan A 

TOTAL Q l O . s o S S o o  S2.125.850 

The above estimate does not include the cost of quality control. 



2.l.b The cost of fortifying sugar with vitamin A is thus about Q0.015 ($0.003) per pound. 
In terms of cost per penon per year, the cost is 41.32 ($0.30). 

2.1 .c The consumer cost of a pound of sugar as of August 14. 1991 is Q0.95 ($0. 19) (1 I). 
Thus, fortification represents 1.6% of the consumer price of sugar. 

2. I .d Foreign exchange is purchased in the Bank of Guatemal& following established legal 
procedures. UNICEF has promised to collaborate in obtaining foreign exchange if this 
were to become necessary but there is no signed conmct 

2.1.e As the following table demonstrates, thc incnase in sugar price has been similar to 
that of other staple food items: 

INCREMENT OVER 1975 PRlCES 

Corn tomillas 1.36 1.24 5.14 
Bmd 1.38 1 .SO 4.23 
Beans 1 .I6 1.94 8.88 
Eggs 1.24 1.88 5.00 
Vegetables 1.75 2.81 9.06 
Sugar 1 .I0 2.40 6.40 

2.2.a The premixer and measuring devices were manufarmrcd in Talleres H a n h k .  
Guatemala City. The premixa war, donatcd by Hoftinan-La Rock, thc measuring 
devices by ASAujUA. 

2.2.b The vitamin A concentrate (rctinol palmitate. form X L C W S  cold water soluble) and 
Ronoxan (m antioxidant) are purchased from Hoffman-La Rock and BASF. 

2.2.c White sugar used to make thc premix is purchased from the Sano 'Ibcrrsa factory. 

2.2.d Conon seed oil was used during the pas but sunflower stcd oil (which is more 
appropriate) will be used during the 1991- 1992 season. 

2.2.e Merck reagents are used for quality control testing (isopropanol. kxane. kerosene, 
xylene. nichloroacctic acid and dichlomthanc). 
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2.3.a ASAZGUA calculates early in the calendar year the amount of SUppliCS which will bc 
required for the next sugar season. This is about 10 months in advance. 

2.3.b ASAZGUA follows-up on orden to assure timely arrival at port and processing 
through customs No problems have bacn encountered 

2.3.c ASAZGUA audits shipments as rawived. The premix plant has special forms for 
recording meipt of materials. No, as only a single orda is placed for each of h e  
imported ingredients. The purchase orden and invoices are kept on file. Row 
materials are usually not left over at the end of the pmmix preparation period. 

2.3.d The vitamin A. Ronoxan and vegetable oil are stored in an area in the prank plant at 
Santa Theresa Environmental conditions arc moderate. The same warehouse is used 
for storage of other chemicals used in cane and sugar production. 

3. Premix Production 

3.1 Personnel and Training 

3.1.a Three pusom prepare the premix. One loads sup and the vitamin A concentrate in 
the mixer, while another prepares the vegetable oil and antioxidant. The third empties 
the mixer, fd s  and sews the bags shut. They work 8 hour days. six days a week 
during premix production (late October to mid-March). They a h  have a supemisor. 
Twenty-Five 55 lbs bags of premix are produced per bour on avenge. 

3.1 .b Workers receive simple insauctions regarding the correct manna to ha& the 
materials and maintain the area clean. The supervisor hits worked in the premix plant 
since 1987. 

3. l .c There is no annual Rfrrsha wining nor are thae instruetion or supervision manuals 
Howevcr. the pmccs.s is simple and there is puiodic  perv vision by the premix 
production cmonhator. Ing. Leone1 Angelu. Tbat is a simple operatioas manual for 
preparing the pnmix which was prepared by Dr. Oscar Pineda (13). Dr. Pi& and 
INCAP saff arr preparing a more advanced version of the manual. 

3.2 Planning 

3.2.a The quantity of bags of pmnix to prepare is calculated on h e  basis of the quota of 
fortified sugar which has been assigned to each Moly.  
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3.2.b Preparation of the premix begins at least one week before sugar production is initiated. 
Also. leftova bags of premix from the previous season are used first. At the 
beginning of the 1991 season thcrc were 373 bags of premix (55 lbs. each) on hand. 
which is sufficient to fortify 20.515.000 lbs. of sugar. 

3.2.c At the end of the season, any defective or worn equipmnt pans arc replaced. The 
machinery has k e n  modified over time to make ihe premix preparation p m s s  mom 
efficient. 

3.2.d Before beginning production of the premix, the equipment is inspected and stocks 
reviewed to assure that all necessary supplies arc on hand. 

3.3 Processing 

3.3.a Reparation of the premix begins at least a week before the initiation of sugar 
processing. i.e. late October. All premix needed for the season has bczn produced by 
mid-March. 

3.3.b Equipment breakdowns arc infrequent. When they do happen. repairs arc made on an 
emergency basis and the plant works ovurimc until production is back on schedule. 

3.3.c About 200 bags of premix. weighing 55 pounds each. arc prepad  daily (average of 
25 bagshow). The annual production is approximately 12.700 bags or nearly 
700,000 pounds This is sufficient to fortify 700 million pounds of sugar. 

3.3.d For quality control. a sample is faken during each morning and each afternoon, i.e. a 
sample each 100 bags or each 5.500 pounds. Ln previous years. a sample was also 
taken at mid-day but this is now considaed unnecessary as the mixing operation has 
improved a p t  deal. The Biochemical Nutrition laboratory of INCAP analyzes the 
samples, reporting mults daily to ASAZGUA. Recently. ASAZGUA has also 
initiated pmnix sample analysis in its own labontory as m inemal quality control 
procedure. 

3.4 Stora~e and Disuibution 

3.4.a The premix is bagged in a b h k  polyethylene bag. which is dKn put into a whit? 
polypropkne bag. Ihe outside bag contains lettering identifying ihe contents and 
clearly indicating that the product is not for human consumption. 

3.4.b The bagged premix is warchwcd in the production site at Santa 'lhmsa sugar 
factory. Remix is shipped w a M y  to each factory which produces white sugar for 
local consumption. 



The prentix is normally used within 4 months of king prepad. A small amount is 
left over each year. For example. for the 1990-1991 season. there was an e m s  of 
218 bags (12.000 lbs) left in the p h x  plant and 155 bags (8,500 lbs) at t h m  sugar 
factories. Analyses have shown that premix stored at the production site does not 
deteriorate during the 7-8 month storage period It is not known if there is 
deterioration during this period of storage at the sugar factories. 

Conml and Su~ervision 

The quantities of premix ingredients used is recorded daily. as is the numkr of bags 
of premix productd This report is sent daily to the ASAZGUA central offices. 

A record is kept of all shipmenu to the sugar factories. Each shipment must bc 
personally approved by Ing. Anleu. 

The bags of premix are numbed convcutively each production year. There is a 
permanent record indicating the preparation date of each. The policy is to ship them 
in the same order as produced. 

Analysis of the premix samples show that quality conml is adequate: 90% of samples 
arc within the range specified by the law, 15f 2 mg of retinol per gram. Two percent 
arc slighty klow this range and 8% slightly above it (INCAP data). 

Production of Fortified Sugar 

Personnel 

Fortif~cation of sugar is a responsibility of ASAZGUA, implemented through its own 
workers who are rotated every 2 months in the sugar factories. Four workers a~ 
assigned to each factory. Tbeu principal task is to monitor production through 
numbaing of the 100 Ib. bags of sugar as produced. The same workers keep a record 
of the number of bags of premix used and number of bags of sugar produced It is 
p l a d  for the 1991-1992 harvest to assign 3 more w o k  to each factory to 
constantly ovascc brc mixing of prnix and sugar on a 24 hour a day basis. 

Tbe I& of tbe ASAZGUA team at each sugar factory d v e s  inmuctions from 
Ing. A n l a  Ibt p d  coordinator of production, and his supervisor. Mr. JosC del Cid 
Salguao. Thesc p e ~ n s  are h a i d  annually at INCAP on field techniques to 
estimate the retinol content in s u p .  The workers arc highly motivated but have not 
received sufficient instruction regarding the social imponancr of their w o k  

llc sugar fanory workers participate indirectly in the fortification process by v i m  of 



storing the premix. bringing it to the mixing point and interaction with the tasks of 
ASAZGUA workcrs. 

4. I .d In nearly all thc sugar factories. then is a laboratory chicf responsible for quality 
control of the cane brought in and the sugar produced, and a production chicf in 
charge of production logistics. The overall factory operation is supervised and 
directed by a superintendent These three professionals arc awarc of the fortification 
process, cven though they have not been given direct responsibility for i t  

4.2 Planning 

4.2.a 'Ihc chicf of the ASAZGUA group of workers in each factory records on special forms 
and reports daily by radio thc amount of sugar produccd the number of bags of 
premix used and the remaining stock of premix. 

These data arc used to determine need for and initiate timely shipment of premix to 
each factory. 

4.2.b Though each bag of premix does not have the receipt date marked on it. they can be 
used on a fmt in-fust out basis because thcy arc numbered consccutively. 

4.2.c The bags of premix arc s t o d  in the factory warehouse along with other materials 
needed for sugar processing and bagging. Thc warehouses are usually protected from 
the heat and humidity inherent to the sugar production process. 

4.2.d Operation of the measuring devices and thcu maintenance at the end of thc pnxxssing 
Kason is the responsibility of ASAZGUA. not the sugar factory workers. T~IC 
reconditioning and adjustment of thc measuring devices at thc beginning of thc 
processing season is adequate but apparently thcy get out of adjusmnt due to heavy 
use under conditions of constant vibration. Sugar processing cannot be halted cven 
though tbe measuring device may not be delivering premix at thc proper me. To 
improve this stage of tbe proctss. ASAZGUA will anange this year for constant 
oversight of the mtasuring devices 

4.3.a Originally, pranix was added to the =gar during tbe centrifuging sage of the 
production process. Howcva. this proved to be overly difficult Since 1987. thc 
premix is added in most factmies at thc stage wha t  sugar is being moved from thc 
centrifuge to the drying chamber with the objective of acheiving more precise 
premix/sugar homogenization during the drying stage. In a few factories which arc 
able to mix thc sugar after it is dricd thc measuring devices are installed b u n  thc 
dryer and bagga. 



4.3.b Sugar for domestic consumption is packaged in 100 lb polyelhlene bags. The 
identification number of the factory and production numkr is marked on the ourside 
of each bag. These data pennit determination of the site and production date of each 
bag. 

4.3.c A production quota is assigned to each factory. as shown in Annex F-4. It is 
estimated that about 700 million pounds will be fortified in b e  1W1-1992 season. 

4.3.d The sugar fortif~ation process has rcquircd the installation of a measuring device 
which does not interfere with the overall prorrss. The only additional work is adding 
prcmix to the measuring device and oversight to see that it is operating corratly. 

4.4 Warchousine and Dismbution 

4.4.a Fortified sugar is stored in 100 lb. polyethlcnc bags for a maximum of om year in the 
same factory or at dismbution points located in the different regions of the counm. 

4.4.b The sugar is shipped by truck to dismbution points. 

4.4.c Consumers can purchase sugar in the original 100 lb bags. or in 25, 10 and 5 lb cloth 
or plastic bags. Plastic bags are the most common. 

4.4.d Dismbution of sugar to the consumer is done by middlmcn completely indepcndcnt of 
the produces. Nevcnheless. the producers dismbution ams DAZGUA. is assuming a 
more imponant role. DAZGUA wishes to provide the public xcurity that homst 
weight is king racived 

4.4.~ It was not possible to establish the m o v a  rate of sugar at disuibution points or retail 
outlets but it is klicved to be only a few weeks. 

4.5 Conml and Stmavision 

4.S.a The fortification process is the dircct responsibility of tbe ASAUjUA workers in each 
factory. Staning this year. ASAZGUA will assign 3 workers daily in 8 hour shifts to 
assure effective mixing. 

4.5.b The ASAZGUA team I& at each factory kaps  a M e d  lccord of operations and 
reports daily by radio. Up to now. these records do not contaia quality control data 
The efticacy of tbe fdfication process is uamimd only on the basis of the mio 
between quantity of prunix used and sugar produced 

4.5.c The ASAZGUA team kadcr in each factory is to do colorimwie analyses (14) to 
establish that tbe amooot of vitamin A in the s u p  is within the margin established by 



law. Four samples are taken each day. which represents a sample for about each 
4,000 bags of 100 lbs each. The validity and value of this procedure to assure quality 
control is undetermined. 

4.5.d The Santa Ana factory is the only one to carry out its own analysis of fortifled sugar. 
Its' data were not obtained 

4.5.e During the 1990-91 season. DRCA inspectors obtained 1200 samples of fortified sugar 
at the factories, which represents one sample for about 6,000 bags of 100 lbs each. 
Because of a shortage of reagents. four of lhesc samples were combined and analyzed 
as a single sample. Ninety-four percent of these analysis indicated the presence of 
vitamin A, but within a very wide margin: 50% had levels low- than 80% of the 
legal limit, 3X within the legal limit, and 14% with higher concenwtions than the 
legal range. A study carried out by COGUANOR to verify product quality produced 
similar results Tests carried out for a sugar factory showad levels of 0.9. I5 and 34 
pg/grarn. although the average was 14.5 pg/grarn, extremely close to the targe kvel 
(5). These data indicate that the factories arc adding the vitamin A premix but that 
proper homogenization is not beiig achieved 

4.5.f DRCA. because of inadequate resources. has not taken samples at distribution centen. 

4.5.g Data from samples obtainad at retail outlets and homes show that few contain the 
recommended level of vitamin A (5. 15). The reasons have not b a n  devrmined but it 
is suspected that they may be a combination of: illegal sale of unfortified sugar fmm 
neighboring couamies. inadbquatc homogeniuy in fortified sugar. segregation and 
deterioration of vitamin A. During development of the fortification process. the 
stability of s u p  fomfied with the 250-CWS form of vitamin A was e v a l d  The 
conclusions were that vitamin A did not segregate from the sugar and that about 9% 
was lost during a 6 9  month pcriod (2), which is minimal considering that most sugar 
is consumed well within this pcriod after beiig produccd Similar stability data have 
b a n  provided by Hoffman-La Roche (16). ASAZGUA aod INCAP arc carrying out 
studies to retest these results under cumnt packaging and marketing conditions. 

5. Quality Caatrol Laboratories 

5.1. Installations and Omrations 

5.1.a ASAZGUA bas a chemical laboratory with the iodcspcnsabk equipment for quality 
control of the premix and fomfied sugar. The m n t  laboratory personnel would not 
be able to assume responsibility for quality control of the fortification process for the 
sugar factorics. 
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5.1.b Most of the factories have chemical laboratories for analysis of the sugar cane and 
sugar. However, with the exception of ingcnio Santa Ana these laboratories do no 
quality control of fomfication. 

5.l.c LUCAM has adequate equipment and competent personnel to function as an oversight 
laboratory for MOH. Its limitations an the inability to conuact suficicnt technicians 
and acquire sufficient reagents to take on more work. 

5.1.d INCAP has the sraff and laboratories to serve as a training center in laboratory 
methods. Until now. INCAP has fulfilled its role for quality control of the premix. 
Nevertheless, it lacks financing for this activity. both for contracting staff. equipment 
maintenance and acquiring reagents. Frequently ASAZGUA has had to assist in the 
purchase of necessary reagents. 

5.1 .e Although there have been informal contacts between the ASAZGUA and mCAP 
laboratories. and between LUCAM and INCAP, there is no established mechanism 
which could function as a control and reference system The quality of analysis has 
not been verified between laboratories. 

5.1 .f The premix analysis results have been useful for management of the preparation 
process: the results arc reported daily to ASAZGUA. The analysis of fortified sugar 
have served more as an oversight instrument than for technical support of the 
production pnxcss. 

6. Sanilary Control 

6.1 The MOH lns~cction System 

6.1.a DRCA has 4 professional inspators dedicated to full time quality control of sugar 
fonification during the pnressing season. l k y  assume otha fortified food 
responsibilities during the rramining months of the year. In addition to these 
inspccmrs, DRCA has 3 field staff whose charge is to collect random food samples 
from trucks on highways. nKy are not collecting sugar samples. 

6.1.b The DRCA inspectors are mined to obtain sugar samples and mspor t  thcm to the 
laboratory. Because of financial Limitations. the samples have been taken almost only 
in the sugar factories and usually from sugar k ing  produced while the inspector is 
present insread of from the hegar s o c k  

6.l.c Each f w r y  is visited each 2 weeks by an inspector and the samples m taken in his 
presence. 

6.1.d LUCAM c o n d m  the analyses for DRCA. and generally provider d t s  within 3 
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days of nceiving samples. Delays do occur due to shonages of reagents This is 
being overcome (although incomctly). by combining 4 samples for a single analysis. 

6.l.e The Chief of DRCA. Dr. Danny Cifuentes. maintains a confidential file of the results. 
These data have the sale purpose of assuring that the law is being complied uith. 

DISCUSSION 

I. Fortif~cation of sugar with vitamin A has bcen continuous in Guaumala since the 
1987-88 harvest. The fundamental reason for this achievement has been the 
willingness of the producers to collaborate in complying with current legislation. The 
producers have assumed the cost and execution of the process, and have dirrcted 
resources. coordinated by ASAZGUA. so that high quality premix is produced on 
schedule and delivered to the factories as needed. 

2. The logistics of acquiring ingredients preparing. disbibution and quality coaml of the 
premix; and of sugar production are k ing  carried out adequately by ASAZGUA. Few 
suggestions can be made regarding improvement of these stages of the overallprocess. 
Combining the premix and sugar is the weak link in the chain. 

3. Thc price of sugar has increased about the same as the cost of other foods and at the 
present rime is one of the lowea cost sources of calories. Thus, its consumption by 
low income groups has probably increased rather than diminished. This presumption 
should be investigated as the outcome would allow adjustment of the level of vilamin 
A level to achieve optimal results. 

4. The specified range for fortif~ation of sugar with vitamin A is very namw and does 
not reflect real life processing conditions. This range should be reviewed and re- 
established on the basis of an analysis of an adequate, rather than pafax. ut of 
conditions. 

5. Quality control nxults of foctifi~ed sugar indicate that vitamin A is king dded to 
sugar in the factories but tbat the mixing proass is deficiau. Apparently. tbe stage 
where be fault lies is in adding the premix to the sugar. ASAZGUA wil l  aampt to 
resoke be problem dlrring the 1199-92 harvest by adding exha pasonnel; 
nevertheless, it probably also will be mcessary to improve the design of the measwing 
devices. 

6. The laboratory and p r o d d o n  chiefs. and superintendent of each sugar factory are 
conscious of ihc fortification process, yet have little influence regarding it as it has 
bcen assigned to the ASAZGUA workus It would be worthwhile to motivate and 
train these individuals so that they perceive fortifiction as an i n u g d  pan of s u p  



production. 'Ihe ASAZGUA workus could still oversee the process but each factory 
could assume fmal responsibility for product quality. 

7. Some bags of premix have continued to be stored in the factories after the harvest 
season. This is not acceptable because of the high temperature and humidity. which 
accelerates rancidity and vitamin A loss. 

8. Qualiry conml of the premix has btcn effective and analysis of the samples has 
served to make rapid adjustments in the process. Modest invcmnent in the 
ASAZGUA laboratory would pennit m s f c r  of premix quality conml responsibility 
from INCAP to ASAZGUA. INCAP could then continue to collaborate as a ~fercnce 
laboratory and training center. 

9. At the present time then: is not an effective system for quality conml of fortified 
sugar for the purpose of regulating production. The responsibility for this activiv has 
been assigned to ASAZGUA in each factory; its staff have been wined to carry out a 
simple colorimemc test Nevcnhelcss, the level of haining. the olha responsibilities 
of these individuals. the characteristics of the analysis and sampling procedure rcsult 
in the naed to improve this process being imperative. 

10. The analytical work done by LUCAM is adequate, requiring only assured availability 
of materials to incrrase its work capacity. 

I I .  DRCA has done its work responsibily. although because of financial limitations. it has 
not btcn able to monitor the qualiry of sugar in the hands of distributors and rcrail 
stores. Since the bags of sugar have reliable identification pmining one to b o w  
where and when they were produced, it is not necessary to take samples at the 
factories. The monitoring activity could conenbate on obtaining samples at 
dismbution centers and at consumer level. 

12. The discovery that a substantial proportion of sugar from dimibutiw centers and 
homes has a low conccnbatioo of vitamin A d i m e s  that thc causes and remedies k 
sought 

3 Rcpamioll and publication of production manuals is a real necessity and could k 
done with liale effort and RSOWCCS. 
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ANNEXES (Fortification or Sugar) 



FORTIYICACION DE AZUCAR CON VITAUINA A 
Guatemala, octubre 1991 

ANTECEDENTES : 

La encuesta nutritional de INCAP en 1965 puso de manifiesto la 
deficiencia de Vitamina A en una gran parte de la poblaci6n 
guatemalteca. El INCAP propuso como soluci6n la fortificaci6n del 
azucar con Vitamina A, hizo toda la investigaci6n necesaria e 
impuls6 la legislaci6n correspondiente. Para .ds detalles se 
puede consultar el tnforme *Situaci6n del Prograra de 
Fortificaci6n de ~zucar' con Vitamina A en Guatemala en 1991- 
(Anexo 1). Este informe fu6 presentado en la "Reunion de Trabajo 
del Gmpo VITALm,celebrada en Puerto Rico el 27 de septiembre 
1991. Posteriomente el informe fu4 revisado por el Ing. Leone1 
Anleu de la "Asociaci6n de Azucareros de Guatemalan (AZASGUA), se 
hicieron algunas correcciones y se agregaron ciertas 
observaciones (1). El INCAP ha planificado una serie de 
actividades para evaluar el programa de fortificaci6n y sugerir 
algunas mejoras para despues utilizar el program de Guatemala 
como modelo para otros paises. El ASAZGUA ha ofrecido todo su 
apoyo y colaboraci6n para estas actividades. 

LEGISUCION: 

-*Decreto 56-74., del 11 de junio 1974. 
-*Decreto Ley 145-85*, del 27 de diciembre 1985: Ilodificrrci6n del 

Decreto 56-74. 
-*Reglamento para el enriquecimiento del azucar con Vitarina Am 
SP-G-105-74, del 2 de rayo 1975. 
(mexo 2). 

Segrln esta legislaci6n toda el azucar que se expende en Guatemala 

c debe ser fortificada con Vitarina A a un nivel de 13-15 ug/g 
(ppr - partes por rill6n). Se preven excepciones que en cada caso 
deben ser autorizadas por el USPAS previo dictaren de INCAP. B1 
INCAP debe prestar asesoria a 10s ingenios para la correcta 
fortificaci6n del azrlcar. La DGSS es responsable de hacor 
inspecciones en 10s ingenios, de t o m r  ruestras en ingenios y 
expendios, de analirar las ruestras en s laboratorios y de 
imponer sanciones en caso de incurplimiento de la ley. 

CUHPLIHIENTO DBL PROCRAIU: 

El program funciond adecuadamente de 1975 a1 1977. Entre 1978 y 
1986 no hubo fortificacibn. El INCAP hizo grandes esfuerzos para 
impulsar nuevamente el prograra, 01 cual comenzb en forra 
significativa durante la zafra 1987/1988. Desde entonces el INCAP 
ha analizado un gran nhero de muestras como parte de su programa 
de asesoria a 10s ingenios. 



El cambio de autoridades en el Departamento de Registro y Control 
de ~limentos (DRCA) del USPAS en 1986 fue un factor decisivo para 
el reinicio de la fortificacibn del azrlcar. Se contd con apoyo 
politico y se sostuvo la exigencia a 10s ingenios de cwplir con 
la ley. Se siguib con el control, a pesar de problemas muy serios 
de todo tipo, tanto institucionales colno personales. 

En 1986 el DRCA comenzd a presionar a 10s ingenios. Sin embargo, 
habla muy poca respuesta durante la zafra 1986/1987. DB 49 
muestras analizadas en agosto 1987, provenientes de 14 de 10s 18 
ingenios existentes, solamente 2 muestras tenian Vitamina A y en 
niveles bajos ( 5 y 7 ug/g). Todos 10s ingenios fueron 
sancionados. Los ingenios comenzaron a fortificar el azrlcar en 
la zafra 1987/1988, as11 que de las 21 muestras analizadas en 
diciembre 1987, 18 estaban fortificadas. 

El control del cumplimiento de la ley corresponde a1 =PAS, pero 

( 
10s recursos para llevar a cab0 las actividades de inspeccidn y 
andlisis son limitados. Sin embargo, se ha dado prioridad a1 
programa de alimentos fortificados, y han habido grandes 
logros. Debido a 10s escasos recursos del DRCA, el muestreo de 
azucar para control se ha hecho principalmente en 10s ingenios, 
mientras que a nivel de expendio el muestreo ha sido escaso. 

Como lo exige el Reglamento, el andlieis de control da Vitamina A 
en azdcar se hace en el Laboratorio Unificado de Control de 
Alimentos y Medicamentos(WCAn) del IISPAS. El WCAH ha hecho una 
extensa investigacidn metodol6gica para el andlisis de Vitamina A 
en azrlcar, debido a gue el metodo tradicionalmente utilixado em 
largo y no es conveniente para el andlisis da un gran nhero da 
muestras (2). El metodo actualmento utilizado an el es 
confiabla, ec6nomic0, utiliza poco material y as mds rdpido; una 
persona puede analiaar 20-30 muestras diariamento. 

En 1987 so analizaron 70 muestras, en 1988 1048 muastram, an 1919 
1199 muestras y en 1990 515 muestras. Durante la zafra 1990/1991 

< se tomaron en 10s ingenios alrededor da 1200 muestras que fueron 
analizadas como 300 muestras compuestas. En a1 m e  de junio 1991 
s tomaron ademds 44 muestras en expendio. Duranta 81 mi- 
perlodo en 1991 el IWCAP analizd alrededor de 100 muo8tras 
tomadas en expendio y en hogares. 

La8 resultador, obtenidos entre 1987 y 1991 se pueden -mar en 
las siguientes tabla.: 



TABLA NO 1 
MIESTRAS TOMDAS EN INCENIO 

nsms (3,4) 

Ndmero de muestras 70 1048 1199 515 1203 

% con Vitamina A 2 9 8 5 9 4 9 9 94 

% con Vitamina no detectada 71 15 6 1 6 

% con < 80% del nivel legal 15 68 76 69 50 

% con 80-1201 do1 nivol*,~ 13 lo 12 20 30 

8 con >120% del nivel legal 1 7 6 10 14 

I' *Tomando en cuenta el error analltico, el rango de 12-18 ug/g 
(80-120 % de 15 ug/g) se considera como aceptable y en 
cumplimiento do la ley. 

Informe mas detallado: Ver Anexo 3. 

La Comisi6n Cuatemalteca de Normas (COCUANOR), que segQn el 
Decreto Legislativo 23/87 tiene la potestad de verificar la 
calidad de alimentos con normas COCUANOR vigentes, tom6 en rarzo 
1991 4 muestras de azdcar de la zafra 1990/1991 en cada uno de 1s 
ingenios que producen azdcar blanca para consumo interno. Las 
muestras fueron analizadas en el U C A M  con 10s resultados 
reportados en la Tabla No.2 (5). Para fines de comparaci6n, lor 
resultados del =PAS para la misma zafra, ya reportador en la 
Tabla No. 1, re encuentran entre par6nteeie. -. 

TABLA NO 2 
lRlESTRAS TOHADAS BN IKENIO 

COCUANOR. Marzo, 1991 

No. de muestras: 60 (1203) 

% con Vitamina A: 98 (94) 

8 con Vitamina no detectada: 2 (61 

% con < 80% 6.1 oivel logala 43 (50) 

8 con 80-120 % del nivel: 32 (30) 

8 con >120% del nivel legal: 23 (14) 



TABU NO 3 
WESTRAS TOMDAS EN EXPEND10 Y EN HOGARES 

Junio, 1991 
HSPAS,INCAP (1,3,4) 

Zacapa 8 12 88 0 0 

Chiquimula 9 0 67 2 2 11 

Quetzaltenango 11 1 2 7 64 0 9 

Totonicapdn 4 50 25 0 2 5 

1 Antigua 5 20 8 0 0 0 

Jutiapa 5 0 100 0 0 

Guatemala Ciudad 3 0 3 2 64 3 1 
(aprox. ) 

San Uarcos y 
Quetzaltenango 3 0 52 4 8 0 0 

(aprox. ) 
costa ~ u r  30 52 4 8 o o 

(aprox. ) 

and - no detectado, < 1 ug/g. 

DISCUSION DE RESULTADOS 

En la Tabla No. 1 se puede notar que a partir de la rafra 
1987/1988 el azucar se estii fortificando en Guatemala. Segrln los 
resultados de las ruestras tomadas en ingenio, el 90-100 a del 
azrlcar tiene Vitarina. Sin embargo, es rucho m n o r  la proporcidn 
de las ruestras que tienen niveles de Vitarina A dentro de l w  
lirites establecidos por la ley; u de 3 0  en 1991.  Es 
importante notar la gran sirilitud entre 10s resultados obtenidos 
en 1991 en 2 programas de control diferentes, el del USPAS y el 
de la COGUANOR (Tabla No. 2) 

Aunque la cantidad de ruestras tomadas en expendio es m&o d s  
baja que la tomda en centros de produccidn, 10s resultados de 
las 150 ruestras aproxiradamente tomadas en tiendas y hogares en 
1991, sugieren que en la mayorla de 10s casos el azrlcar quo llega 
realmente a1 consumidor no tiene Vitamina A o tiene niveles rucho 
mds bajos que l o  que se encuentran a nivel de ingenio. Es 
importante analizar las posibles causas y sus soluciones: 



1) Estabilidad del azdcar fortificada: 

Hay indicios de que la estabilidad de la Vitamina A en el azrlcar 
fortificado es menor de lo que se habia asmido. En el INCAP se 
estd llevando a cabo un estudio para tener miis inforracibn a1 
respecto. En el WcAU el reaniilisis de algunaa muestras de azrlcar 
fortificada, almacenado en el laboratorio durante cierto tiempo, 
demostr6 disminucibn en 10s niveles do Vitamina. Es muy 
importante que estos aspectos se investiguene a fondo. 

2) Tecnologia de fortificaci6n: 

Los resultados obtenidos en 10s programs de control sugieren que 
la tecnologia actualmente utilizada para fortificar el azrlcar no 
permite la produccidn & lotes uniformes y homoqenios. nuchas 
veces resultados muy bajos se observan junto con resultadas muy 
altos, dentro del mismo ingenio. Los resultados de COGUMOR de 4 
muestras tomadas simultiineamente en el mismo ingenio son loo 
siguientes: no detectado (O), 9, 15 y 34 ug/g. El pronedio de 
estos valores es 14.5 ug/g, valor dentro de 10s limites legales. 
Esto sugiere que el ingenio si agreq6 a1 azrlcar la cantidad 
requerida de Vitamina A, per0 que la distribuci6n fud inadecuada. 
Cuando este azdcar llega a1 consumidor, algunas personas no 
reciben Vitamina algrlna, mientras que otras reciben cantidades 
que duplican las previstas por la ley. 

Este mismo fen6meno se ha observado en el W W .  Muchas veses 10s 
valores obtenidos de un mismo ingenio son disperses, pero 01 
promedio se acerca a1 nivel aceptable. Algunos valores 
encontrados son muy altos: en 1990 se analiz6 una muestra con 104 
ug/q de Vitamina A. 

Debe ser prioritario inveotigar la tecnologia utilizada. Existan 
varias posibles causas de esta situaci6nt puede haber variaci6n 
en la cantidad de pre-mezcla agregada, pueda habar ciarta 
segregacidn de la Vitamina dentro de 10s costales duranto el 
almacenamiento o una mala howgenizaci6n. Podria pensarse que la 
*Asociaci6n de Azucareros de Guatemalam contrate a un exparto qua 
trabaje con el problem bajo la asesorla da INCAP. 

3) AzQcar tipo industrial: 

Segrln la legislaci6n vigente mazQcar no fortificada podra 
dedicarsa a1 mercado interno con pravia y axprsea autorizaci6n 
del Hinisterio da SalQd Pllblica y Asistencia Social, y siempre 
qua sea para aquellos usos en loo qua, mn cada cam, w ccapruebe 
fehacientemente por un organismo tecnico adecuado, la 
inconveniencia, la no justificaci6n y/o la incompatibilidad del 
aditivom. .El organism tdcnico encargado de deterrinar 10s 
casos contemplados en dicho artlculo sera el Instituto de 
Nutrici6n de Centro America y Panand (INCAP)'. 

El DRCA hiao a INCAP una consulta en relaci6n a posibles 
excepciones, a la cual se respondid que estas son escasas y que 
es necesario considerar cada caso por separado. Sin e r g o ,  



excepcionee, a l a  c u a l  se reapondi6 que e a t a s  son e s c a s a a  y quo 
em necesa r io  c o n s i d e r a r  cada caso  por separado. S i n  embargo, 
v a r i o s  i n q e n i o e  h a n  p r o c e d i d o  a p r o d u c i r  " a s d c a r  t i p 0  
i n d u s t r i a l m ,  a i n  a u t o r i z a c i 6 n  prev ia .  E l  DRCA ha  i n i c i a d o  6 
procesos l e g a l e s  p a r a  s a n c i o n a r  e a t e  procedimiento. 

Se cons ide ra  p o s i b l e  que p a r t e  do e a t e  azdcar haya podldo ser 
vendido en  e l  mercado. Ea imperative c o n t r o l a r  que d s t o  no 
suceda . 

El  INCAP ha firmado un c o n t r a t o  con Lic. Helio Urzda p a r a  r e v i s a r  
y proponer cambios a l a  l e g i s l a c i 6 n  re lacionada con  al imentos  
f o r t i f i c a d o s .  S e  c o n s i d e r a  que 10s a r t l c u l o e  eobre l a s  
e x c e p c i o n e s  p a r a  l a  f o r t i f i c a c i d n  del  az r l ca r  d e b e n  ser 
e l h i n a d a e .  Se ha usado como argument0 que en ciertos procesos 
i n d u s t r i a l e e  l a  Vitamina A s e  des t ruye ,  lo que j u s t i f i c a r i a  e l  
uso d e  azrlcar no f o r t i f i c a d a .  S i n  embargo, se c o n s i d e r a  poco 
probable que e x i s t a n  procesos  i n d u s t r i a l e s  con l a s  c u a l e s  l a  
Vitamina i n t e r f i e r e  y por l o  t a n t o ,  por razonea de  c o n t r o l ,  toda 
l a  producci6n d e  azrlcar s u l f i t a d a  debe ser f o r t i f i c a d a .  E l  
azdcar  que se e r p o r t a  e s  cruda y no se puede c o n f u n d i r  con e l  
azucar  b lanca ,  s u l f i t a d a .  

5) S i s t e n a  de con t ro l :  

Una l e g i s l a c i 6 n  adecuada  y una t e c n o l o g l a  a p r o p i a d a  n o  s o n  
s u f i c i e n t e s  s no e x i s t e  un ex tenso  p rogram de c o n t r o l  que 
a s e g u r e  e l  c u m p l i m i e n t o  de l a  l e y .  La r e s p o n e a b i l i d a d  d e l  
c o n t r o l ,  s e g h  l a  l e y ,  es del =PAS, a t r a v 6 s  del  DRCA y 01 
LUCAH. Es i m p o r t a n t e  q u e  e s t a e  dos d e p e n d e n c i a s  c u e n t e n  con 
r ecu r sos  s u f i c i e n t e s  para cumplir  plenamente con s u s  funcionee. 
Con 10s recur sos  e x i e t e n t e s  a e  han hecho grandee e s f u e r z o s  a 1  
r e spec to  y l o o  logros s o n  muchos. S i n  enbargo, e necesa r io  
expander lae a c t i v i d a d e s  de con t ro l .  

{ Se ha preparado un p r o y e c t o  para buscar  f inanc iamiento  extorno 
para  o p t i m i z a r  e l  programa de c o n t r o l  de a l i m n t o r  f o r t i t i c a d o r ,  
que inc luye  Vitamina A e n  azdcar ,  yodo e n  a y mineralets y 
v i taminas  e n  har ina.  E l  p royec to  mPor t a l ec i8 ion to  del Progrw de 
Control  de Allmentoo P o r t i f i c a d o s  en  Guatemalam fud presan tado  a 
UNICEP y a1 Director de l a  OPS en  dicienbre 1989, p r o  no (i. 
l og r6  e l  apoyo wlicitado. E l  monto del proyecto es de $ 100,000. 

E l  p royec to  se p r e s e n t a  e n  Anexo 4. 

APOYO POLITICO 

Para que e l  programa de c o n t r o l  pueda t e n e r  e l  impact0 necesar io ,  
es absolutamente n e c e s a r i o  c o n t a r  con un apoyo p o l i t i c o  absoluto .  
Para l o g r a r  que l a  l e y  se cumpla, ee a vecee n e c e s a r i o  tomar 
medidas d r d s t i c a s  que r ep resen tan  perd idas  econ6micae importantes  
y que e n c u e n t r a n  una  f u e r t e  o p o s i c i 6 n  por p a r t e  d o  10s 



Para qua el programa de aliment08 fortificados pueda funcionar 
satisfactoriamente, se considera necesario priorizar 10s 
sigu ientes aspectoa : 

1) ~ecnoiogia adecuada. 
2) Ugislacidn actualizada. 
3) Reforzamiento del programa de control. 
4) Apoyo politico. 
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