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NATIONAL FORTIFICATION OF MSG WITH VITAMIN A 

proiect Design Sum= I. 

The current Phase I1 stage of the fortification project 
involves all 3 major MSG manufactures in a pilot program 
to provide fortified MSG to 3 diverse areas containing 3 
million people. Its primary purpose is to test the 
technical and commercial feasibility of MSG fortification 
and develop a plan for financially self-sustained 
national expansion. 

A. Statement of Country Project Objectives: 

1. Produce, distribute and market "whitew vitamin 
A-fortified MSG (MSG-F) in 3 diverse provinces (one 
district in each province) through normal 
commercial distribution channels. 

2. Provide an intake of approximately half the RDA of 
vitamin A to 500,000 children less than 6 years of 
age through the consumption of MSG-F. 

3. Maintain consumer acceptance of fortified MSG and 
verify that vitamin A intake can be increased 
without increased consumption of MSG. 

4. Identify and recommend alternative methods for 
financing a national program. Such methods cannot 
affect MSG consumption patterns or market shares of 
the participating manufacturers. The project will 
test and, by the end of the third year, recommend 
an appropriate cost-recovery method to finance a 
national fortification program. 

5. Develop a national fortification plan acceptable to 
the Department of Health and the MSG producers. 

These are the original project objectives as stated in 
our grant proposal and Detailed Implementation Plan, 
and they remain unchanged. However, their timing will 
be delayed beyond the original grant period in order 
to provide sufficient time to solve technical problems 
with the white vitamin A and develop and implement a 
cost recovery mechanism acceptable to all parties. 
Within a few months of the initiation of commercial 
production and distribution of MSG-F, it was found 



that Indonesia's hot, humid climate causes the white 
vitamin A to deteriorate in the MSG, causing it to 
become unacceptably yellowish and clumpy. Commercial 
fortification activities have been temporarily 
suspended while this problem is addressed. 

Location and Size of Priority Population 

The priority population is approximately 500,000 
children aged 0-59 months in 3 districts -- Sambas, 
Cianjur and Bone. This remains unchanged. 

C. Strategies for Identifying and Providing Follow-up 
Service to High Risk Groups. 

Provinces demonstrating a high level of xerophthalmia 
will receive priority in developing a national 
fortification plan. Fortification in a given area is 
a non-selective "blanketw activity which covers the 
large majority of those who consume MSG. As such, 
there have been no changes in the project's approach 
to high risk groups. Similarly, no follow-up services 
will be provided beyond the intended objective of 
expanding fortification nationally. 

D. Child Survival Interventions 

Fortification of MSG with vitamin A is M e  
intervention of choice for this project. This remains 
unchanged. 

E. Improvements in Program Quality 

Fortification is a public/private endeavor, involving 
HKI, the Government of Indonesia and the 3 MSG 
manufacturers. As such, it involves far more than 
project implementation. It is an evolutionary process 
that has required much goodwill, patience, 
persistence, creativity and flexibility to ensure that 
the needs of all parties are reasonably met. While 
there have been setbacks, the above parties now 
represent a team working to make fortification 
commercially viable, 

F. Response to Technical Review of CSIV DIP 

Not applicable, 



11. kaaes to Comunitv, Government and NGO ~ctivities 

Community health committees and activities are not 
relevant to a macrc-level project such as this. However, 
the project has developed substantial and diverse 
government and private linkages, as discussed below. 

The project has promoted the fortification of MSG with 
vitamin A over several years, developing strong and 
direct linkages with the Indonesian Departments of 
Health, Food & Drug, Industry, Finance, and the National 
Planning Board, all of whom have high level 
representatives who sit on the project Steering 
Committee. 

As this is a private/public project, every effort has 
been made to include the 3 major MSG manufacturers -- 
Sasa, Ajinomoto & Miwon -- in all aspects of project 
deliberations, operations and planning. The local 
president or director of each sits on the Steering 
Committee. An important outcome of this phase of 
fortificaiton has been the signing of a formal agreement 
between the Department of Health (Depkes) and the 3 MSG 
manufacturers, detailing agreed upon project objectives 
and the responsibilities of each, which laid the 
groundwork for fortification to begin. 

The Philippines is considering an MSG fortification 
project and is therefore watching the Indonesian project 
closely. Key Filipino health officials visited Indonesia 
twice in the last year in order to gain an in-depth 
understanding of project concept and progress. These 
included Dr. Consuelo Aranas, Dr. Cecilia Florencio and 
Mrs. Adelisa Ramos. Dr. Muhilal, a world renowned 
Indonesian vitamin A expert and long-time principal 
project consultant, actively interacted and consulted 
with his Filipino counterparts, both during their trips 
to Indonesia and during a trip he made to the Philippines 
for this purpose. 

Prof. M.J. Rand, of the Department of Pharmacology at the 
University of Melbourne and Chairman of the WKO/FAO Joint 
Expert Committee on Food Additives (which lifted the AD1 
on MSG in 1987), spoke in Jakarta in November following 
the international vitamin A conference about recent 
findings regarding the safety of MSG. 



Several meetings were held during the last year with 
members of the Indonesian Consumers Union (YLK), which 
has long opposed the fortification project's use of MSG, 
for the purpose of educating them more about MSG and the 
massive health benefits the project promises. 
Recognizing the potential of the project, the YLK agreed 
to withdraw its opposition to the project, while 
maintaining the right to continue to oppose MSG per se. 

HKI has also maintained close contact with a principal 
donor to the project, Hoffmann LaRoche, both through 
meetings with personnel from their Jakarta office and by 
hosting visits of the head of their Sight C Life arm, Dr. 
John Gmunder. 

111. an Resources and - -a1 Sun~org 

The fortification project has a host of support resource 
personnel involved both in Indonesia and in the U.S. 
Primary Indonesian resources include: 

Benny Kodiat, Head of the Nutrition Directorate (which 
has executive authority for the project) 

Asmira Sutarto, head of Subdirectorate for Nutritional 
Deficiency Control 

Ramchan Raoef, Key Nutrition Directorate staff 
' assigned to fortification project 

Dr. Muhilal, Principal Research Scientist, National 
Center for Nutrition Research C Development 

M. Saidin, Key staff assigned to fortification from 
the National Center for Nutrition Research 61 
Development 

Technical support from the U.S. has come from a variety 
of sources: 

Susan Eastman, Director of Vitamin A Programs, HKI New 
York 

Ros Crowley, Office of International Cooperation t 
Development, u.S. Department of Agriculture 



Dr. Patricia Murphy, Professor of Food Science 
Technology, Iowa State University 

Dr. James Olson, Distinguished Professor of 
Biochemistry, Iowa State University 

Harlan Hall, President, The Coating Place, Inc. 

Dr. Ben Borenstein, Private food science consultant 
(formerly with Roche/Nutley) 

IV. Project Health Information System 

A. Community Survey 

A Stability Study was begun in July to monitor the 
extent of commercial MSG-F distribution in the field 
and the stability of vitamin A -erein. This was to be 
a monthly activity for the first 6 months and 
quarterly for the next 6 months. Training of field 
workers and the first month's data collection occurred 
before work was suspended due to the white vitamin A 
problems mentioned earlier. 

The study primarily involved the systematic taking of 
MSG-F samples from foodstalls and households and 
testing them for vitamin A content and potency. 
Within each of the 3 districts, 16 villages (4 in each 
of 4 subdistricts) were randomly selected. Within each 
village, MSG-F samples were taken from 4 households 
and 48 foodstalls. 

There was no interviewing; only MSG-F sample taking, 
which was done by local health center workers, one for 
each subdistrict, trained for this purpose. After 
collecting samples, they qualitatively tested them 
using a simple chemical test, recorded the results, 
and sent these along with untested samples to the 
National Center for Nutrition Research for more 
detailed spectrophotometric analysis. 

Analysis of data was not completed due to suspension 
of fortification. 

The total cost of the stability Study, when completed, 
will approximate $17,000. 



No special problems were encountered in conducting the 
survey. 

An ~n3lish translation of survey forms and 
instructions is attached. 

B. Indicators 

Three main indicators have been used to track project 
sustainability. The first is an MSG consumpti& Study 
(pre- and post-fortification) to determine MSG 
consumption (and therefore vitamin A fortification) 
levels and ensure that fortification can be effected 
without changing MSG consumption/purchase patterns or 
market shares. The baseline survey was conducted in 
the summer of 1988. 

The second indicator is a Biologic Efficacy Study, the 
main purpose of which is to measure, both before and 
after fortification, key biologic indicators (Bitot's 
spots and vitamin A levels in the blood of children 
under 6 and in the breast milk of lactating mothers). 
Although the biologic efficacy of fortification was 
clearly established by a preliminary field trial in 
the Bogor area in 1985, the World Bank has financed a 
repetition of this component for Phase I1 of the 
fortification project. Baseline work was completed in 
January and February 1989. 

The third main indicator used to track project 
sustainability is the Stability Study, described in 
detail above. 

Assuming development of a stable white vitamin A, the 
largest issue regarding sustainability of 
fortification is economic -- development of, agreement 
upon and implementation of an effective cost-recovery 
mechanism to pay for ongoing vitamin A and 
administrative expenses. This aspect of the project 
will be addressed after technical and commercial 
feasibility have been clearly established. 

There have been no changes in the indicators used to 
monitor CS activities. 



Of project expenditures since October 1988, about 2% 
have been spent on monitoring costs (excluding the 
World Bank-funded Biologic Efficacy Study). 

C. Midterm Evaluation 

A midterm evaluation was performed in July 1989. It 
involved a team of 4 people reviewing and evaluating 
the pr~ject on-site from July 5-15. Team members 
included: 

Dr. James Olson, Distinguished Professor of 
Biochemistry, Iowa State University 

Dr. John Erdman, Professor of Food Science and 
Nutrition, University of Illinois 

Susan Eastman, Director of Vitamin A Programs, 
Helen Keller International 

Sukarno Noer, Department of Health, Republic of 
Indonesia 

At the time of the evaluation, the recent technical 
problems with vitamin A were just surfacing. 
Principal findings and recommendations therefore 
focused heavily on additional required research 
related to the deterioration of white vitamin A in 
MSG, and suggestions for its improvement and 
consistent production quality henceforth. The work 
plan for the coming year of the project will be 
substantially revised to reflect the suspension of 
fortification and related monitoring activities, and 
the new emphasis on the additional research required. 

The midterm evaluation cost approximately $15,000. A 
copy of the report is attached. 

JVork Plan and Construts 

Fortification by the 3 MSG manufacturers began in 
April/May 1989, followed by commercial distribution in 
June. In mid-July, samples of MSG-F blended in April 
were found to be turning yellow and clumpy. At a 
subsequent meeting of the Steering Committee in early 
August, the manufactureres complained about this problem 
and Depkes agreed to suspend fortification until a more 
durable white vitamin A could be developed. 



In late August, a 3-person technical team from the U.S. 
spent a week in Indonesia investigating the problem 
first-hand, assessing local climatic exposure and 
interviewing the manufacturers and other key players. 
They found the main problem to be the tendency of the WVA 
to absorb moisture in Indonesia's hot, humid climate. 
The gum acacia binder in which the vitamin A droplets are 
suspended is somewhat hydroscopic and over time 
deteriorates in humidity, releasing its vitamin A onto 
the surrounding MSG particles, causing yellowing and 
clumping. 

One of the members of the technical team, the president 
of the coating Place, Inc. (which coats the WVA white), 
is hopeful that a new W A  coating process can be designed 
which will make the W A  more moisture resistant and 
protect it from humidity for up to a year. In addition, 
Hoffmann LaRoche is now in the final development stages 
of a new form of vitamin A which uses fish gelatin, a 
much less hydroscopic substance. Over the coming months, 
the Coating Place will develop several new WVA prototypes 
using both forms of vitamin A, which will be subjected to 
stress tests at Iowa State University. Survivors from 
these tests will then be further tested in the laboratory 
and in the field during 1990 to make certain the new WVA 
can stand up to the local climate before resuming 
fortification about a year from now. 

While this setback is disappointing, much has been 
accomplished in the last two years: 

0 
0 

baseline monitoring studies were completed 
a working agreement between the MSG manufacturers 
and Depkes was negotiated and signed. 

o resistance from the Indonesian Consumers Union was 
countered and overcome. 

o internal consensus supporting the project was 

0 
reached with Depkes. 
large pharmaceutical blenders were imported 

0 
duty-free 
MSG-F was blended and distributed commercially. 
The manufacturers, Depkes and HKI are now aligned 

0 
toward project goals and working as a team. 
the mid-term evaluation was completed 



As a result of the new RCD emphasis, criticality has been 
largely shifted stateside to the Coating Place and Iowa 
State University as the new WVA prototypes are developed 
and tested. Thus the workplan for the next year, 
described in general above but still in development, is 
therefore being revised to reflect this. Field-testing 
of new prototypes will be monitored out of Jakarta. 

VI . proiect menditures and Budaet Revision 

See Form A, I8WO Country Pipeline Analysis." 
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STABILITY STUDY METHODOLOGY 

Time ilf sanple cc~llec~i-c* 

T h e  per iod.  o f  5 a 1 1 t p l ~  c o l l s c t i c ~ n  is D ~ I E  ysai., s t a r t i n g  from J u l y  1983 t o  June  
l ? W  as shown be1;ow. 

HSG-F SAIGFLE COLLECTION SCHEDULE 

- - - - - - - 

Lctcation o f  1327 1 SSB 
MSG-F Sample ------------------------------------------------------------ 
Col l ec t i on  June  J u l y  CIug Sept  Oct t k ~ v  DEC J a n  Feb March Apr i l  May June  ------------------------------------------------------------------------------- 

- - - 1. Fac tory  :< 

3. Regency , . X' x 5: :: :C x . x 

4. S u b d i s t r i c t  
V i  1 l age  
I-louseh~ld'  

SAMPLE ANGLYSIS 

From t h e  number. of samples c c ~ l l e c t e d  from each l e v e l ,  a ha l f  of i t  w i l l  b e  
taken fo r  a t   sit^ rsem'i-qirantitative ana ly s i s .  The rest w i l l  be sent to  
Pus l i tbang  f i r i  f o r  q u a n t i t 3 t i v e  a n a l y s i s .  A t  each package of samples t o  b e '  
sent t o  Pus l i t bang  Giz i  codes w i l l  be w r i t t e n  with  s p i d o l  : 

P = f o r  samples  from t h e  factory 
K = f o r  szmplec from t h e  regoncy 
W = f o r  samples from t h e  fc1ods ta1 . I~  
R = for sampler- .From t h e  Hour;el~oltls 

The d a t e  o f  sample c :ul lcct ion and nsme oT v i l l a g e  w i l l  a l s o  be wiittet~ on 
t l ~ e  p ~ k a y c s .  



Semi-Quantitative An3lvsis 

The practice o f  semi-qr:antitat,ive ai~alysis is done with the purpose of 
identifying estimates o f  vitaniin A levels in NSG-F in simple way in the field. 

Equ i prncn t 

Semi-quantitative analysis will use equipment/instrument available in the 
kit, that consists of : 

- 48 bottle (small) of TCA 
- 2 big bottles of chloroform 
- 4 pasteur pipet and its rubber 
- 1 mixing slick (small) 
- 1 tea spoon 
- 1 petricup 
- 1 s~nall scissor 
- paper filter - 4 tube of standard color 
- 1 napkin 
- spidol 
- report sheet. 

Procedure 

Place the kit at the table. 
Prepare MSG-F for analysis 
Write down completely code of packet (uce FORM 11 
Take one bottle/small of TCA (brown color), open the cap. Take'paste~~r 
pipet ncl.is pipet of 1 ml chloroform from big white bottle (stop at sign) 
and add it to TCA in brown colored bottle. Shut the bottle tightly and 
shake until all TC4 is mixed. This solution, made during examination, is 
just enough for 5 times of analysis. This could not be kept for more than 4 
hours. Be careful? danger : don't spil on your hand. 
Prepare pasteur pipet no.2 
Cut MSG-F sample with scissor. 
Pour ccrntsnt in petri plate 5 l ' t ~ a  spoon. For small sachets : use two 
packets. 
hdd 1 ml of chloioform with pssteur pipet no.1. stir for 1 minute (cpunt 
1-80 and stop); by that time all XSS-F j e  already wet. 
Put the w ~ t  MSG+-T clrl f i 1 ter papei- and spread it on the paper 
Put 5 tcs h drops o f  TCFI-ch!,c~rofc~rm solution on the HSG-F spread. Use 
pasteui- pipet 170.2 
Wait until count no.30 compare color that come up with available standard 
color. i 



12. Record output il': e:taminatic~n in FORt'l 1. Compare e:cperiment color with - 
standard coloi-. Start with the most s ~ l i d ,  color. - 

fl - tlil 'ditiifi~iit t? - 
5 = According to b l u ~  cc~lor in vials 

l(!!fl@ = II 

213CItl = II 

3Eflcl = II . 
>3008 = Darker than qials 

13. Throw away the discarded MSG-F packets and filter paper in the waste 
basket. 

14. C l ~ a n  all used equipment and put it back: properly in the kit. 
- 

Quantitative Analysis 

T ~ E  resl.!lt o f  quantitative analvsis c~f vitamii-r A in MSG-F which will be - - 

conducted by Puslitbang Gizi Bogor will serve as a comparation for judging-the 
- 

feasibility semi-quantitative analysis conducted in the field.' 

REPORT' SHEET - 

There are two types of report S ~ E E ~ S  used in this vitamin A stability - 

study: FORM 1 and F09M 2. - 

FORM l a ,  Ib, and lc will be u s ~ d  to record the outcome of semi-quantitative 
of vitamin A quality each wi'th regard to the distributors, foodstall and 
household, while FORM 2a, 2b 2nd 2c will be u s ~ d  for sending samples of MSG-F. 



REGENC'i 
NAPlE OF SHOP : 
ADDRESS 

No.of sample collection : - 

VITAMIN A LEVEL I N  MSG-F FROM DISTRIBUTORS . 
RESULT OF SEt4I-G!UANTITATIVE ANALYSIS 

----------------------------.-----.---------------------------------------------- 
! ! CODE ! DATE ! DATE ! LEVEL ! REMARKS ! 

C'F OF OF 
. - 

!NO. ! OF l1SG ! ! ! ! ! 
! ! SACHETS ! PRODUCTION ! COLLECTION ! 'VITAMIN A (IU) ! - 

l----------------------------------------------------------------------------l 

! a !  b . !  c ! d ! e ! f ! 

Date of Analysis : 
Nsmk o f  Norker : 
Signature . 



REGENCY 
SUBDISTRICT 
VILLAGE 
tJfit.dE OF FOFDSTCI1.I- : 

' FQRM l b  

:'I'TAPIIN A LE'b'EL 11.1 PISG-F FR13tl FOQDSTCILL 
RESUI-1 OF SEMI -8UAFJ'F I TC'rT I VE ANALYSIS 

------------------------------------------------------------------------------ 
! ! CODE ! DPlTE I DGTE ! LEVEL ! REHARKS ! 
!NO.! O F M S G  ! OF ! DF t OF ! ! 
! ! SGCliETS ! ?RODUCTIOIJ ! COLLECTION ! VITAMIN A ( I U )  ! I 
I - - - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - - - - - I  
! a !  b ! c ! d ! e ! f ! 
I - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - I  . 
! ! I ! ! ! ! 
! !  ! ! ! ! ! 
! !  ! ! ! ! ! 
! !  ! ! ! I ! 
! ! ! ! ! ! ! 
! !  I ! ! ! ! 
! !  ! ! ! ! ! 
! !  ! ! '  ! ! ! 
! !  ! ! ! ! ! 
! ! ! ! ! - I ! 
! ! ! ! ! ! ! 
! !  ! ! 1 1 ! 
! ! ! ! ! ! .  ! 
! ! ! ! ! ! ! 
! !  ! ! . ! . ! 
! ! I ! I ! ! 
! ! ! ! ! ! 
! !  ! ! ! ! ! 
! ! ! ! ! ! ! 
! ! 1 ! ! ! ! 
! ! .  ! ! ! I I 
--------------------------------------.---------------------------------------- 

Date of Analysis : 
Name of Worker : 
Signature I 



REGEIJCY 
SUBDISTRICT . 
VlLLnGE 

FORM ic - 
- - 

t4o.of sample collection : 

-- 
VITCtMItJ I\ LEVEL I N  t.lSG-F FROM HOUSEHOLD 
RESULT OF SEMI-QU9NTITGTIVE ANALYSIS . . 

! NO. ! CODE OF ! DATE OF ! LEVEL VITAMIN A ! REMARKS ! 
I ! MSG SACHETS ! COLLECTION ! (IU) ! ! 
l--------------------------------------------------------------------------l 

! a !  b ! c ! d ! e ! 

Date o f  Analysis : 
Name o f  Worker : 
Sig~iature - 



REGENCY . 
NAME OF SHOP : 
ADDRESS 

FORM 2a 

tSlo.of sample collection : 

LIST OF P1SG-F SAFlFLES FROM DISTRIBUTORS 

,,,,---------,--,-,----------------------------------------------2------------ 

! NO. ! CDEE OF ! DATE OF ! DATE OF ! NUMBER OF ! REMARKS ! 
! ! PACKET ! PRODUCTIDtJ ! COLLECTION ! PACKETS ! 
I-------------------------------------------------------------------------l 

! a ! b c ! d ! e ! f ! 

Date o f  Dispatch : 
Name o f  Worker : 
Signature : 

Only f o r  P3G Official 

Rec~ived at P3G : d a t ~  ; 
Analyses conducted : date ; 



FORM 2b REGENCY . 
SUBDISTRICT : 
1'1 LLAGE 
NAHE OF SIiOP : 

Nt.of sample collection : 

LIST OF HSG-F SRMPLES FROM FOODSTALL . 
-------------------------------------------------------------------------- 
! NO. ! CODE OF ! DfiTE OF I DATE OF ! NUMBER OF ! REMARKS ! 
! ! PACKET ! FROD!JCTION ! CCLLECTION ! . PACKETS ! ! 
te---------------------------------------------------------------------------1 

! a !  b ! c ! d e ! f ! 
I--------------------------------------------------------------------------l 

! ! . ! ! ! ! ! 
! ! ! ! ! ! ! .  
! ! ! !. ! .  ! ! .  
! ! I I ! . I . 
! ! ! ! ! 
! ! ! ! ! ! ! 
I ! ! - !  ! .  ! ! 
! ! ! ! ! ! ! 
! ! ! ! ! ! ! 
I ! ! 1 ! ! ! 
! ! I ! ! ! ! 
! ! ! ! .  ! ! ! 

I I I ! ! . !  I 

! ! ! . ! ! ! 
! ! I ! ! . ! ! 
! I ! ! ! ! I 
! ! ! ! ! ! ! 
! ! ! ! ! ! ! 
! I ! ! ! 1 ! 
! ! ! .  ! ! ! 
! ! ! ! ! ! . ! ------------------------------------------------------------------------------- 

Date of Dispatch : 
Name of Worker : 
Signature P 

----------------..---- 
Only for P3G' Official --------------------- 
Received a t  F3G. : date ; 
Analyses conducted : date ; 



REGENCY 
SUBDISTRICT : 
V I LLCIGE 

FGRM 2ti 

Nc~.of sample collection : 

- -- - 

! NO. ! CODE OF ! DATE OF I DATE OF ! NUMBER OF ! REMARKS ! 
! ! PACKET ! PRODUCTION ! COLLECTION ! PACKETS ! I 

Date of Dispatch : 
Name of Worker : 
Signature • 

--------------------- 
Only for F3G O f f i c i a l  
---------------.------ 
Received a t  P3G : date ; 
Analyses conducted : date ; 



Sheet la. 

Name of stic~p . : to be r~curded full - . 
fiddr~ss : address of MSG-F selling shop at regency capital 

Number of sample : consequtive sample taking from 1 to 8. 

Column a : ccmsequtive number of packet starting from the biggest - 
packet 

., . 

Co 1 umn b 

Column c 

: Code of packet 
example : 
Sasa . : price tag Rp.ES/packet = S 25 
Miwan : price tag Rp.lB/packet = M 10 
Ajinomotc~ : price tag Rp. S/packet = A S 

: Date of production = date of production printed on the 
inside of long card. - 

- - 

Column d 

Column e 

: Date of collection = date of sample collecti'on. 

: Shor~s vitamin CS level 'in MSG-F sample from first, second 
and third packets resulted from semi-quantitativs 
analysis. 

Column f : to be used for important "issues1' or information such as 
certain ;.lSG-F names not on s a l ~  in shops or foodstalls. 

Date of analysis : t h ~  day (date,) in which vitamin A level of MSG-F is 
analysed in the field. 

Name of workers : to be nritten in full/conplete. 

Signature : t o  be signed by the person who conduct the analysis. 

Sheet 1 b 

to be used it, ~I IE  5aine . . . . . . . as far FOR11 la. 



Shest Ic 

Same. as f ~ i -  FCFiH Is. Cc11urni-1 V)I date GI' pr-cldurtic~n is not available because date 
of productioi-, 'is not printed. cln MSG-F pacliage. 

Sheet 2a 

Regency : already clear. 
Name of shop : Write down name clf shbp where MSG-F is purchased 
Ccrlluin e : Number of package = thq number of MSG-F to be dispatched. 

Sheet 2b 

Same as explanation on form 2a. 

Sheet 2c 

Same as 'explanation f o r  fc t rm 2a. Column on date of production is not available 
because date of production is not printed an MSG-F packets. 

Dis~atch of Sheets . 

A11 filled FORM 1 and FORM 2 by the Puskesmas monitoring worker, together 
with MSG-F samples is to be delivered to the regency level monitoring worker. 
The regency level mopitwing worker should send (dispatch) all sheets (forms) 
and MSG-F samples to : 

The Biochemic Nutrition Laboratory 
Puslitbang.Gizi Ministry of Health 
J1. Dr. Sumeru 
Bogor, Jawa Earat 

Tcggether 'with above mentioned sheets and samples, FORM 1, FORM 2, and 
samples o f  PISG-F as collected by the reyciicy level monitoring worker should be 
sent to the stlvve merit ior~ed Laboratory. 

All sheets and MSG-F santples should be sent by the end of the 3nd week of 
the same ' month.. Ono copy c8.f each of the dispatched FORMS should be kept as 
archieves at the Regetlry Health Off ice.  



Sheet 1 

S~t~iFLIlJt i  DESIGr4 
VITAWIl.4 4 STfiEILITV STUDY ON MSG-F 

-------------------------------------------------------------------------------- 
PLACE tiUHSER OF SAt.lFLE FOR ANALYSIS 

OF SAMPLE ----------------------------------------------------------- 
COLLECTION S E M ~  4UANTITATIVE BUQNTITATIVE 

( I N  THE FIELD) (AT PUSLITBANG GIZI) ------------------------------------------------------------------------------- 
Factory 3 brands x 3 packages s Each d ispatch o f  45 packets 

5 packets = 45 packets cons is t  o f  : 
- 15 Sasa packets ( 5  S-25, 

5 S-10 and 5 S-5) 
- 15 Miwon packets ( 5  M-25, 

5 M-10 and 5 M-5) 
- 15 Ajinomoto packets ( 5  A-25 

5 A-10 and 5 A-5) 

V i l l age  
f oods ta l l  

3 brands x 3 pacl.:ages x Each dispatch o f  45 packets 
5 packets = 05 packets cons is t  o f  : 

- 15 Sasa packets (5 S-25, 
5 S-10 and 5 S-5) 

- 15 Pliwon packets ( 5  M-25,' 
5 N-113 and 5 N-5) 

- 15 Ajinomoto packets (5  A-25 
5 4-10 and 5 R-5) 

1 f o c d s t a l l  x 3 bi-and5 x 
3 package x 5 packets = 
45 packets. For each 
v i l l a g e  t o  be selected 
1 f oods ta l l  cnly,  and 
f o r  each type o f  packet 
f i-.om ava 1 1 ab 1 e brand 
t2It.e 5 pack.ets. 

For each dispatch from each 
v i l l a g e  45 packets tha t  
cons is t  o f  : 
- 15 Sasa packets ( 5  S-25, 

5 S-18 and 5 S-5) 
- 15 Miwon packets ( 5  M-25, 
- 15 Ajinornoto packets (5  A-25 

5 A-10 and 5 A-5) 

Household From each v i l  lags take From each o f  the same v i l l a g e  
2 household. From each ' take 2 other household and 
Ho~.~sahold take 1-2 from each o f  them take 1-2 
pacl::c-.ts. packets. 



TRk 1I.I.I l.JG SCHEDULE FOE PlOI.IITDRING WDRGERS 
OF VITAMIrI A STFIE;ILITY IN MSG-F 

------------------------.------------------------------------------------------ 

TIME ACTI9~'ITIES SPEAKER 

1st day 

138.3D - B9.013 Opening Session ' Committee 

Vitamin A Stability 
ill HSG-F Study 

10.80 - 18.38 Break 

Techniques in Sample 
Training 

Discrrssiot1/8uest ions . 

Lunch 

Central Team 

Central Team 

Committee 

14.00 - 15.38 Mathods cef Szmi-Quantitative Central Team 
Arcalysis 

15.30 - 16.38 Discursion/G!uesticns Commit tee 

-------------------------------------------------------------------------------- 
2nd day 

Practise in Szmi-Quantitative Central Team 
Analysis 

11,813 - li?.!Ifle Recording and Reporting Central Team 
I 

Final Discussion 

Lunch 

Cornmi t tee 
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4 - !the gnx- of the mid-tem evaluaticm was to asses  the amx& status 
of the project, to identify its strong and wak points, axd to pzovi.de 
mcamdations for its impruvement. More specifically, each of the 
follawixq 5 project objectives wxe amsidered: 

1) to market mmosodium glutamate (MSG) fortified w i t h  Vitamin A in selected - districts in 3 pmjnces, 
2) to provide a w t e l y  50% of the vitamin A requirement for 500,000 

*. 
preschool U d r e n  urxler 6 years of age, via fortified BSG (MSDF), 

3) to maintain oonsumer a m  of MSG wi thax t  prrrmoting its use because 
of fortification, 

4) to d m a p  recavery P-, and, 
& - 5 )  to develap an acceptable national fnrtificati6n plan. 

Of  the wnsultants, Ms. flrsan Eladman, Vitamin A P m p d m  Director for 
Helen Keller International. (HKI) , New York, has been associated with vitamin 
A programs for wer a decade. 

Prof, Olson, a MCI canniltant, lived in Asia for wer a decade and has 
been interested in, and associated with, vitamin A-related activit ies i n  
Indonesia for wer 20 ytxcs. 

Prof. John W. E&m, . Jr. of the University of Illinois, wfio is w e l l  
)awwn for his studies on food tshmPogical an3 metabolic aspects of vitamin 
A and camtenoids, was asked to Wuat i e  the food technological aspects of 
this p r o j e c t a s w e l l a s o t h e r s W a r p j ~ i n ~ i a f o r t h e W r r e a u o f  
Science and Technology, AID, W D.C. 

Mr. Sce)8mo Noer  of t?-t of 'wth has a long- 
interest in aspects of nutrition in Indonesia atxi 'lhailand. 

rxlring the 10 day v i s i t  (July 5 - 15, 1989) the ansul tants  were briefed 
by Mr. John Penberthy, Project Manager, at the HKI: office (Jakarta), met: Dr. 
lei me^, D i r e c t o r  GenerdL of Camunity Hedlth, interacted on several 
oocasions . w i t h  Pak Benny, Head of Directorate of Camunity Nutrition, and his 
associates in the Ministry of Health, met twice w i t h  p e ~ ~ ~ n n e l  irb the USAID 
mission, Jakarta, visited field sim in Cianjur (rbqor) and MSG factories in  
!Surabaya, interacted with Prof. Kazyadi and Dr. Muhila1 of the Nutrition 
Resear& and Developnent Center, Bogor, and dbassed relevant issues with 
Mr. Wilbur, HKC Country Director in =ia, and other H l a  pensomel in 
Jakarta. me itinerary of the evdluation team is prwvided i n  Appendix 1, the 
individuals contacted in Appendix 2 ,  rescrurce doammts in- 3, .d 
cammts on Meal rexmm%ticms in *& 4. 



A. Time Table . 
- .  . .  - 

me @ w e  .I1 fortificatim time table (m 3, doc. 1) cites 19 
tasks for cerrp?letion during the 3-year period. Of the 1 4  that &xld 
have been initiated or capleted by 30 June 1989, 10 are on schedule. 
The mdnhg 4 are: 

1) distribution of f a t i f i ed  mmoscdium glutamate (&I?) to the 3 test 
d i s t r i c t s , w h i c h i s 6 x m n t h s ~ b u t i s n o w ~ ,  

2) stability and quality' assuranoe assessments, which necesarily 
accupny distribution of -F, 

3) cost analysis, whi& w i l l  be initiated i.p August, 1989 and, 
4) . a pricing sW&, in which the impact of a price inmxse on markat 

demard w i l l  be analyzed. 

The delay in i .  1 a 2 were caused by a variety of factors, 
including the negotiations, for an agreement bebeen the marmfacturiq 
ccanpanies and the gwemmak of Indonesia (GOI) , ulthately sign& on 6 
April, 1989, the development of an und betmm Dr. LeimeM and 
the YlX (-Is Union) , arrl the= of a umsenms position 
about the program anrong professionals i n  the Department of Health. 'Ibis 
delay is really very short, considering the c~n~lexiy  of the task. 
hrP1iminary analysis of i t e m s  3 a d  4 have been made (Appendix 3, doc. 
5-7). Because of the nature of the market for MSG, the pricing study may 
not be needed. Ihe cost-rea~~ery plan, which is scheduled t o  start soon, 
w i l l  crucially affect the success of w e d  fortification. 

!the miew team is w e l l  satisfied w i t h  the progress made thus far. 

B. Distribution of MSG-F in 3 selected districts 

Fortified MSG is being distributed in packets of 5,  10 and 25 Rp, in 
Cianjur, Bone, and Sarrbas D i s t r i c t s  by the 3 mmfacturem. !the ' 

appmximate initiation dates for retail distribution of MSOF in  these 
districts for each manufacturer were: Ajincanoto (15 June, 1989) , Sasa (15 
JuneI 1989) axxi Miwon (1 July, 1989) . ' By assmdng tha t  displayed EilSG 
pa- w i l l  'be consumd in 1 mmth and t h a t  an additional -.of 
i n v ~ b r y  exists, nust small-packet W on sale will be fortified by 15 
A~qusk, 1989. The MSG consunption study has beern ocmpleted, ard baseline 
values for serum am3 breast rnilk v i m  A values have been &tabW in 
the 3 test districts as w e l l  as in 3 control (unfortified) areas in each 
p ~ ~ i n c e .  . 

Recently, a more sensitive inaicator of vitamin A status than senrm 
vitamin A levels has been developed, the modified relative dose mspon& - 
(MKR). ?his test of marginal vitamin A status, develaped as a 
collaboration between Dr. Muhilal and Prof. 01- should be seriously 
considered as an indicator of efficacy in  the prcgram (pec.El). 



Stock fortified MSG, which contains app rdmte ly  5% retino1 in the 
form of retiny1 palrnitate, has been sent by airfreight i n  w e l l  sealed 
35-kg dnrms to Indonesia by the mthg Place i n  Wiscxmsin, USA. A newly 
opened dnnn of the stock vitamin A f r m  the f i r s t  major shipnat, when 
inspecrted at the Miwon factory at Surabaya, was f m  t o  be unaccqbbly 
yellow. 

T h i s  situation was reported by =/Jakarta to the USW anl The  
Coating Place i n  Febmaq, 1989. Suitable modification in the pruduction 
o,C futureture batches was vexkdly assured. Clearly, quality control 
standards arrl hspc t ion  a t  the Coating Place are needed to insure the 
delivery of a suitable product (Rec. m). 

lhe fortification process wmld be as well by packaging 
stock vitamin A in 4.2 kg sealed plastic sacks, the uni t  arrrently used 
i n  the batch mixing process Cpec. n). Ihe large sealed aluminum sacks 
a .  considend t o  be highly satisfactory i n  p r even th~  humidity damage 
dur- tmnsport and storage. No gross wideme of hydration of the 
stock vitamin A was noted in Surabaya. 

D. Stabilitv of MSOF under field conditians 

Vitamin A, particularly as its esters, is stable for long periods 
under anhydrous conditions in the dark at low (< 0 C) tenpratures. . When 
a p s e d  to moisture or  high humidity, higher tapratwe (> 55 C), and 
strong light, h m e r ,  degradation oocurs, including the fonaation of 
ye l lw  products. m i v e  laboratory sbxlies have been coxhcted on the 
time-depmlent adverse effects of these pammtms and athers on vitamin 
A stabi l i ty  ( W a l ,  unpublished observations; Appendix 3, doc. 18) . 
Because conditions that exist dur- the transport of vitamin A and its 
exposure in local shops and vending stalls influence vitamin A stability, 
efforts t o  improve the prcduct ard to reduce unfavorable &ti- and 
their effects should continue. . U l t h t e l y ,  the obiective must  be t o  
wintain the aualitv of MSOF a t  an aoce-le lwel for the c#llsume~ ' 
durins the txricd that  the ~ r o d u c t  is amzed to  transmrt and market 
conditions, i.e. 2-3 months on the averacre. 

The Ajhmmoto Co. has reported: 
1) that MSG-F beceanes hydroscopic and yellow when stored under I I l ~ c a l ~ ~  

conditions of light, humidity an3 tenperatwe at their Surabaya 
plant for  more than 3 months, 

2) that non-fortified l S G  showed no &anges when similarly acposed for 
a Y W ,  

3) tha t  a shipnent of MSOF sent by truck d ship fraa Surabaya via 
Jakar ta  to West Kalinmtm became caked anl yellw. Although 
aanditions of exposure are not known, the transit time presumably is 
<1 month, 

4) that  sh ipen t s  of MSOF t o  other locations, e.g. Bone and Cianjur, 
were not apparenly affected, anl 

5) that MSOF stored under l l o f f i ~ e ~ ~  &tions for at least 6 mrnths 
shwed no deterioration. 



- 

Mr. Penberthy also noted that a 5 pack of MSG-F (Ajinamto), - 

which was placed in  a Jakarta stdll in l a t e  Marcfi, shcrwed no 
changes a t  2 nunths but appearsd caked and ye l lw  at 3.5 nroslths. - 

The other 2 mmfactmers. have reported no problermswiththeir - 

f o r ~ f i e i i  p-. 
- 
- - - 

- 
I n  the Aj- expsure studies in Surabaya, IBG-F h the 5 Ftp 

packets shm-ed mre deterioration than in the larger packets. m F  is - - 

presumably less stable in the smaller packets because the a p s e d  surface 
. per unit @ght is greater than in the larger packets. -- 

- 

In earlier . studies (Fhase I) by Dr. W a l ,  fortified w i t h  - - 
vitamin A coated with KSG pmder was mle actual m+et - 

amditions. for a significant period. Similarly, Iawa State University - 

(Appendix 3, doc. 18) reported that the t i b n i u m  dioxh-coated form of - 

vitamin A was more stable than the yellow uncoa- form, that high l ight  - 

intensity was the single most destructive factor, aml that significant 
yellowing- was seen beluw 55 C. A l l  manufacturers doubly coat the 
cellophane used for packagirg w i t h  polyethylene w a r  polypropylene, 
whinch presumably rexlers it largely -1e to  water. !Khe water 

- 

permeability of the heat &, hawever, has not been tested in Indmesia. 
- 

In general, the taperature and relative humidity range in Indonesia - 

21-33 C a n l  60 - 90%, respctively. Wnpera* may became higher, - 

however, in trucks or  ships transpo- the product. A given pack of 
the product is on sale-display i n  Java, on the average, for 2-4 weeks. 
Exposum periods in ather Irwlonesian locations are notknown. Once 
Fplrchased, theproduct isprobablyusedintheha~newithinl~ .  

The stabi l i ty  02 MSG-F is a key issue that reqIuires further = 

attention, in terns of: 
1) the local conditions, i.e. light, tenperature, humidity, 

both for transport by truck and ship and in shops, - - 
2 )  water permeability of the sealed package, 
3) the range of periods that  any product package is displayed in shops 

in different locations, - 

4) further technological impzwement of "whiteu vitamin A, 
5) further laboratory stability studies of the packaged pruduct under 

simulated local conditions of transport am3 sale, includhg the 
effects of tempera- on the dehydration and rehydration of 
monohydrated MSG, the caar~rrercial form and, - 

6) systemtic monitoring of the stability of MSG-F of all 3 
manufacturers as a function of expare time in venlirrg stalls. - 

?hese remmndations are sunmarbed in pec. T3 - T9. Crarenents on these 
technical recam&ations are given i n  Appendix 4. 

Ihe tzecoxl cbjective of the fortification project is to provide a 



daily intake of 700 IU, or  a p p d t e l y  half of the RDA, to children 
< 6 years old. Because the mean daily intake of MSG by &ildren was 
ca.0,23 g, M!5G was f o r t i f i e d a t a l e v e l o f  3000IU/g. mthelatest 
relea& F'AOm aqert report (1987) on for vitamin A, a 

" tm-ti.- system is used: 670 XU per day are j w e d  sufficient t o  meet all 
physiolcgical needs for vitamin A in young children and 1330 N per day 
should pmvide for a gemnits body resenre of the vitamin. Half of 
these values 335 IU and 665 NI mqectively. Even these values 
a m b i n  a safely factor of appmdmtely 40%. lhus, a reduction in  the 
fortification level by l/3, i.e. t o  490 N/Qy axd to 2000 IU/gMSG, 
should be seriously considered (Rec. E2). 

Althaqh this 1- level of fortification has not b e a  directly 
tested i n  Indonesia, nu& hbmat iona l  data suggest that efficacy a d  
be minimdlly affected, i f  at all, providing, of course, that the product 
is stable. Program custs, currently estimated to be US$ 6 million for 
a national program (appmximately 80% of which are wholesale vitamin A 
costs), could be substantially reduced by a lower lwel of fortification, 
thus enhancing political and cmnercial feasibility. Fhrthennoze, the 
apparent llwhitmexP of MSOF m d  also be greater. 

Although MSG8 under m t i o n s  of normal use, has been shown to be 
safe, apposition to its use by the YLK (mnsmerBs Union in Indonesia) 
mnthmes. ~ e p r ~ r e a s a n f o r t h e i r p o s i t i m i s t h a t ~ i s u s e d t o  
replace ment i& ,  nutritious, lw cost foods in the diet of the 
poor. !they oontinue to raise, nonetheless, ,the question of Wcity. 
Fortification of MSG w i t h  an essential nutrient now poses a dilenrma for 
the YLX, in that a . . 'ty whose use they oppose now pmvides a 
chshnct benefit. 

Wing the past 6 mnths, a truoe seems to have been reached; 
namely, that MSG-F w i l l  & be proanoted by the gwernment of Indanesia 
(GOI) or the mtnu£acturers of MSG because of. its vitamin A 
whereas the YLK may continue their apposition to MSG, but without 
publicly attacking vitamin A fortification. !&is truce seems to be a 
mxisonable middlegmund that hopefully can be maintained. 

Another issue is i n  labeling1I, a viewpoint generally endorsed 
by consumer advocates. Thus, the possibility of labelling MSOF 
appropriately with& plblic prcmotion of its use might be a new, 
mutually acceptable position that  should be dkmsed (Rec. U) . 

As an extension of such pmoedwes, updates of p g m m  d e v e l w  
should be discussed frankly and periodically with interested parties, 
such as the YLK, IEZ manufacturexs, and others. Such intemctions, 
regardless of the formdl positions held by variaus parties, can only be 
beneficial (pec. M2) . me benefits of using fortified MSG, as w e l l  as 
the success in  ather c a m t r i e s  of fortifying varims camdities w i t h  
needed nutrients, might: also be explained in news releases of the 
Nat-ional Nutrition Network met. Q) . 



It is expect& that a national prcgram of MSG fortification 
(covering only the highest risk, half of the -try) w i l l  cost up t o  $6 
million annually. An appropriate vehicle for f hanchg these costs on an 
ongoing basis mstbeestablishedfortheprogramtobesustainedinthe 
long run. 

As a first step i n  this effort, a oost study is being initiated in 
August to determinetheexactmstsprojectedfortheprcqram~ IheneXt 
step w i l l .  .then be to evaluatevarious cost recmmy- an3 to 
identify and implement the best alternative. Althaqh this step was 
originally. included in lh se  11, the MSG xmufachmxs w z e  that it 
prabably inplies an MSG price increase,_ t o  Mch they abject in 
principle. They have also stated that they wwld like technical and 
coar~nercidl feasibility clearly established before discussing cast 
m e q .  Therefore, they asked that this cost recovery issue be d t t e d  
fm their fonnal agreement w i t h  the Department of H e a l t h  (which EXWX~S 
through June 1990), to which the Department of Health agzeed. 

Many possibilities have been considered in financing fortification 
on an ongoing basis-raising MSG prices, direct gwemment financing, 
donor agency financing and a MSG w r t  tax. mere are no doubt other 
altermtives that  wuld be aplored. However, a t  this time, it appears 
that by far the m s t  likely vehicle is simply a MSG price increase. 
Asslrming that this alternative is chosen, it is suggestd t ha t  an 
across-the-- price hcrease be effected so that the costs of 
fort i f icat im are spread among all MSG oansumers and not just the taryet 
population (which is least able to afford it). 

Given Indonesials increased efforts toward gmermmk deregulation, 
any price hmxse should probably be set by free rrrarket mechanisn\s: 

- The gwemmnt should identify industry stardards as to vitamin A 
lwels in  MSG, geographic target areas, phasing, etc. - me MSG mnufacturers should determine and hp1Etment a resultant 
price as they see f i t .  - The gwemmentls role would be limited primarily to monitoring MSOF 
merage and facilitating the duty-free import of vitamin A. - In the case of infractions, penalties muld be assessed a m  to 
law. 

A t  this time it is not known what penalties, if  any, wuld legally 
apply to infractions of the MSG manufacturers. of operating license 
is, of cmrse, a axpelling incentive to amply; however, it is adzem3.y 
severe. Less drastic remedidt -ties are clearly needed if the 
prcgram is to ensure manufacturer ampliance. It is suggeskd that legal 
penalties applicable under Indonesian law be identified and aaauunicatel 
to all parties. 

In keeping with the gwenmwrt's incseased laissez fake posture, 
Dr. Soekirman recently indicated that no subsidies wwld be prwvided by 



the govemmk to offset the oost of vitamin A to the ramfacturers. A s  it 
now starrds, a MSG price increase of an esthated 10% w i l l  be mcesary t o  
pay for a national fortification program. Implementing this price increase 
wer a period of 2-3 years would be an effective way of minimizing the 
impact on the manufacturers and on consumers. In order to generate an 
initial cash reserve for  vitamin A plrchases, the initial price haease 
might be implemented 6 mnths prior to the I n a n u f a ~ ~  first vitamin A 
purchase- 

The MSG fortification program is a GOI. activity, the key . . adnumstmtive unit being the D h c t o r a t e -  of m t y  Nutrition, with 
U c a l  . v r t  fran the Nutrition Research and Develcrpnent in 
Bogor. Tkddcal and program assistance is pruvided by HKI, with f imdhg 
£ran AID/S&T/Off ice of Nutrition, technicdl bac)ap, frcan USU$/OICD and Iowa 
State University, and cmnodity support thraugfr Hof ham-La Roche's Task 
Fo- SIGH' AND LIFE. 

lhis m l e x  partnership is running smoothly. HKI1s grant m g e r  has 
demonstrated an effective approach d i n i n g  push and patience. H i s  -- 
analytical skills have served w e l l  in problem assessment and issue 
identification. A s  indicated earlier, the project is on schedule in  the 
majority of its &jectives to date. 

Ihe team considered, h m e r ,  t h a t  communications wuld be 
streqthened between =/JakartaI HKt/New 'York, WIN,/bICD, arvl Ima State - 

University regarding specific te&nical issues and their program 
hplications. One suggestion was forHKItoretainexterndlccRlnselin - 

food technology to wexsee the series of tedmical  xemmmdations arising - 
frum the evaluation. A second mechanism strongly mcammded is to  have 
periodic meetings of key technical and mgement  personnel-including 
external teddcal advisors, i.e., frum Iowa State University and the 
Qating Place-in Indonesia, as needed, to assess technical developents 
and program hp1ication.s (Rec.  M3) . Such a meeting is remamded w i t h i n  

m- 

the next three months. 

Project drawdm of finances is on schedule, with sufficient funds 
remaining to fu l f i l l  current project obligations. Same additional 
financial support for the l i f e  of the grant w i l l  be required t o  in@-t - 
the reammdations of the evaluation team: specifically, $15-20,000 to  
incorporate the MRDW assessment m q u e  in the evaluation; and $30-35,000 
for t w o  technical meetings in Idonesia of key personnel. Heretofore, - 

biochemical and lab tests have been funded through a coapemtive agreement 
between AID/S&T, USDA/OICD, arvl Iowa State University. !3u& technical (and 
financial) baclcup is essential thmugh the l i f e  of the grant, incl- the 
hplementation of the tedmical mamm3ations that follm. 

R e l a m y ,  it is recognized that significant external financial 
resaurces have been mde available to this project above and beyord the 
AID/HKI grant: i.e. , the S&T cooperative agmement w i t h  USWOICD, USD?ils 
a- w i t h  Iowa State Univmity, origindl research and dwelopnent - - 
work of the Coating Place, World Bank fu rx ihg  to the GO1 for the biological 



efficacy f ield m e y s ,  Hof fmann-La Rc&e1s Task Force SIW AND IZFE, as 
w e l l  as GO1 basic sqprt fmn the D-rate of chmmnity Nutrition in 
Jakarta and the Nutrition Research and Developmt Center in Bogor. 
Specific cost figures for these contrihtions im the pject  should be 
cited ~ 0 t h a t t h e t o t a l ~ ~ r t h g t h i s E b a s e I I p r g r a m m i g h t b e  
fully understood ard appreciated. 

. Finally, the GO1 is to be amended for its sensitivity to cerrrcerns 
arising fxm such interest g m u p  as the YLX (- Union) and the MSG 
Manufactumrs &sodation. In addition, the Head  of the Directorate of 
C a m m i t y .  Nutrition has initiated mKithly Steering Camittee meetings to 
assess program progress and to identify problems. m c a t i a n s  should be 
ndntained, ard issues addressed, as quickly and e i a t e l y  as 
possible. Information d k x m h t i o n  is alw m e d  to the public a t  
large, i.e., via press releases, as well as through the National Nutrition 
Network (m. m) . 

Information about the success of fortification and its relationship to 
the hedlth and nutrition status of other countries is strongly 
recamnded. Such information can increase public awareness and build 
favorable perceptions related to fortification. 

I. JWxue activities and interim w x w r a m  funding 

Although same issues clearly require attention, I1 of the MSG 
fortification project is going w e l l .  me  purpose of Fhase 11, it must be 
eqhsized,  is to identify aspects of the fortification process that 
rquhd attention or lnodification before the national fortification effort 
is launched. In the light of dwelopnents in Phase 11, planning for Fhase 
111 should be initiated naw (pet. M4). A t  this juncbure, it is also clear 
that a national fortification plan, wen under the best of ciramrstances 
c a ~ ~ t  be ready by 1 ~ctcber 1990, the temimtion date for  ~njing of th;! 
current project. Thus, to mint& the mmentm of the pxqam, a bridge 
grant of $450,000 t o  $600,000 for a period of 18 months s e e i ~  to be 
essential (Rec. M5) in order to assure technical quality control, to define 
marketing patterns, t o  develop and test cost recovery mechanisrrs, and t o  
target selected pravinces for the national program. 

M l .  In accord witb. the principle of lltrutb. in labelingw, the appropriate 
labeling of packets of YSGF without  pablic prunotion of its use 
should be discvssed with mamiacturers and cmmkr advocates. 

M2. Updates of program dwelopments should be discussed periodically with 
inkrested and involved parties, such as the Consumers Union (YLK) and 

manuiacturers. Fbrthenmre, social marketing of the project, 
including the success in other countries of fortifying variuzs 
c0moditil.c with needed nutrients, should be fostered 'in general news 
releases and thmugh the National Nutrition Network. 



M3. Tkdmical expertise an vitamin A stability and pruduct f d a t i c m  
must be available tn the project dur- the next critical 15 mrmths. 
Key meal and managementpersannel-inclw exterrwl Meal 
advisors--should meet periodically i n  In3mesia, as needed, to assess 
tedmical developenk in the program. In this same regard, 
caammurications should be stmqthened between )Itac/Jakarta, HKI:/New 
York, USIIA, Iuwa S t a t e  University and the Ooating Place in tenus of 
Meal issues and program implications. 

M4. P l a d g  for the national fortification program (Rmse 111) , in the 
light of developmts in Fhase XI, should be initiated, such as 
addressing. issues of cost mcxvery strategies and geographic 
targeting* 

. Tb maintain the m t u m  of the ~rcqrai, a llbridgell grant of $450,000 - $600,000 for 18 months is strongly supported. 

El .  The mcdified relative dose response (m) test, which is a sensitive 
indicator of marginal and deficient vitamin A status, should be 
cansidered for assessing program efficacy. 

E2. Serious consideration should be given, p35cula.l~ in reference to 
F b s e  .III, of lower* the fortification level fmn 700 N/day to 490 
IU/day (i-e. , f m  3000 N/gram MSG to 2000 N/gram MSG) . 

C. Technical 

T1. Appropriate quality control skm%rds for 8Qhitenessn1 should be set 
and hspection should be meted a t  The Coating Plaoe before 
shipcent of stock white vitamin A to  Indonesia. 

T2. Stock white vitamin A should be sub-packaged in  airtight plastic bags 
a t  The Qating Place in 4.2 kg. amounts, the unit cummtly used i n  
batch fortificaticm of MSG. 

T3. Ir>cal a p o s ~ ~ =  conditions (light, humidity, arrl w t u r e )  dur- 
tmnsport and in foodstalls should be asessed as a function of 
mqosure t ime. 

T4, Ihe stability of MSOF of all three manufacturers dur- tranq01-t and 
undei: foodstdU cadi t ions should be assessed as a function of 
e>qx>sure t.i.Ine. 



TS. The range of times that any single package of MSG remains for sale 
under vending stall caditions should be assessed in each of the three 
areas selected for F h s e  11. 

- 
T6. Stability studies of the packaged prcduct s h a l d  be oearducted in the 

laboratory under simulated local market and transport conditions. 

T7. The t e d x ~ l o g y  of preparing Whitew vitamin A to improve l%hiteness~~ 
and to prevent yellawing should be reewmined for ptrposes of redwig 
hygroscopic tendencies. 

T8. The water permeability of the sealed packages of all 3 manufactumrs .- 

should be studied. 

T9. Altamate.mdes of packaging ard SeHling, whicfi migMreducethe - 
-. of MSG-F to light and moisture, might be qlored. 

- - 



~tinekarr of the Evaluation Team for the MSG F'ortificaticm project 

- Prof. James A. Olson, Didhguhhsd Professor, Iowa State University, Ames, 
=,USA . .  - Prof. Jdur W. Ekdman, Jr., Professor, University of Illinois, Chanpaign, 
IL, USA - PIS. susan J. Eastman, ~irector, ~ i l q d n  A Pmgram, Helen ICeller 
-ti&, NY, NY, W~ - Mr.  Sukarno Noer, Divisian of Nutrition, w. of Hedlth, GOI, Jakarta, 
Inacrnesia 

prOaram Contact Ferson 

- Mr. John Fenberthy, Fortification Project Manager, Helen Feller 
International, Jakarta, Indonesia 

Wednesdav. Julv 5 

Dinner: Dr. Leimena, Prof. Karyadi, Pak Benny, Dr. W a l ,  mlc l a w t j o ,  
Prof. SarPner, Prof. Olson, M s .  m; Orleans Resburant, Jakarta. 

Thursdav. Julv 6 

All-day briefing of the program by Mr. Penberthy, HKI Office, Kkhgan, Jakarta 

Fridav. Julv 7 

- Meeting with personnel at the USAID mission, Jakarta - runch with Eak Bamy and his associates. - Meeting with personnel at the Hoffinan LaRoche Office, Jakarta 

Sunday, Julv 9 

- Fly to Surabaya: Dr. Muhilal, Mr. Penberthy, arwl the Evaluation Team. 



Wndav. Julv 10 

- V i s i t  to the Yiwon MSG factory, Driorejo, Surabaya region. - V i s i t  to the Ajinanqto MSG fa-, Mojokerto, Surabaya region. - R e t u r n t o  Jakarta. 

- Meeting w i t h  Prof. ICaryadi and Dr. Muhilal, Nutxition Resear& and 
Developnent Center, Bogor. - V i s i t  to abserve foodstalls and.MSG d i s t r ~ o n  in a n i  arcRnd -ten 
Cianjur. 

Wednesdav. Julv 12 

- Meeting with Pa. Benny, his staff, and members (or representatives) of the 
Steer ing  ccmlittee; Dept. of H e d l t h ,  Jakarta - Report writing, discussion of mmmathtions. 

Thursdav. Julv 13 

- Report writing, discussion of -tiom. 

- Exit meeting with personrnel at  the USAU) mission, Jakarta - Report, rwiew-and-approval of .  recmmdations by Evdluation Team xmbrs, 
HKI office, Jakarta. 



- - Mr. Stevm E. Wilbur, Qurrtry Director 
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- Mr. Jahn R. Fmberthy, Fbrtificatim Project Manager 
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Mr. David Nelson, W P V C  
Ms. Georgia &Cauley, Project Inplementation Assisbnt, Office. 
Papilation and Health 
Dr. EIrPMnuel Voulgampolous, Chief officer, m a t i o n  & Health 
Ms. Kathleen McDonald, Project Officer, Popllation & Health 
Ms. JoEllen Lambiotte, Contractor, Voluntary & Hmdtarian Program 
Mr. Tendi Mahmdi, Program Specialist, Voluntary & Humanitarian Program 
M r .  Jan Wamnmtu, Program Assistant, Voluntary & Humanitarian Progrmn 

pecrt. of Health. Gavemment of Tndonesia, Jakarta 
b - Dr:S. L. Leimena, D i r e c t o r  General of Cammity Hedlth - Dr. Benny A. Kodyat, MPA, Head of Directorate of Cunmnmity Nutrition 

pent. of Health. Government of Indonesia, Surabava 

- Mr. Sudibya, Head of Nutrition Section of East Java Prwhcial Health 
Off ice 

- Mr. D. S. Lim, Factory Manager 

IA. S ~ r a b ~  

- M r .  Hirata, Quality Assurance Manager - Mr. I. Takenmura 
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- Mr. Andre Irdarto, Mark- Manager 

Nutrition Research and Welomat Center, Bocroq 

- Prof. Damin Karyadi, Dizector - Dr. W a l ,  Chairman, Main Nutritional Problems 

- Prof. Alfred SarPrrer, D i r e c t o r ,  IntemationaJ Oenter of Epidemiological an3 
P r w ~ t i v e  O p h ~ l o g y ,  John Hapkins Mv., Balthnre, MDi USA - Dr. Robert Tilden, Univ. of Michigan, Ann Arbor, MI, USA; former Colrntry 
D i r e c t o r ,  HKI/Jakarta - Ignatius Tarwatjo, former Head, Directorate of C k m a d Q  Nutrition, Dept. 
of Heal th ,  WI, Jakarta 
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1. nplexnentation Plan, Ebrtification of MSG w i t h  Vitamin A: Ir&msia ( w i t h  
a m c e s )  , April 1988. 

2.  Fir s t  semi-annual report : Jahn m y ,  HKT, 12 August, 1988 
3. secmd semi-annual report : Jchn Penberthy, HKI, 10 Octaber, 1988 
4. ' I h h d d - a n ~ ~ ~ &  repart : Jahnper31erthyt HKI, 30March, 1989 
5. &nm: Pricing stu3y .canpanerrt of fortification .project, FWxxthy to 

W ~ ~ ,  5 April, 1988 
6. Memo: CC& Analy~is, Bherthy to ~ o / W ~ ~ ~ ,  7 

1988 
7. Memo: ' -ti& of f d f b t i ~ ,  Eenberthy b 

27 M, 1989 
8. Memo: m i o n  of Indonesian fortification program, A. Scotpaer to Eastman, 

19 May, 1989 
9. -on and Quality Assurance Guidelines: Fortification of MSG w i t h  

Vitamin A, Penberthy and Quality Assurance W t t e e ,  January 1989 
10. NSG-F Pmduction and Quality Asuance Mrdtoring Checklist, Eenberthy, 

1989 
11. MSOF Storage and Distribution Guidelines, m y ,  12 January 1989 
12. Memo: MSG fortification, Penbesthy to  EIDd Crcrwley, USM , 7 July, 1989 
13. Agreement be- the Dept. of Health, GOI, and FT. Aj- Indcmesia, 6 

Ap?.%Ll 1989 
14. Utter: Inplemmtation of the 2nl phase 'of Aprogram ... vitamin A, H. 

Ushicda  to S. L. Leimena, 22 April, 1989 
15. Utter: Inplemenhtion ... vitamin A, S. L. Lei- to H. Ushioda, 2 June, 

1989 
16. Presmbtion regarding the safety of MSG, Prof. M. J. Rand, 7 Nwember 1988 
17. MSG safe according to WHO aper t ,  news release, Nwaber 1988 
18. Report: Fortification of MSG w i t h  'Whiteu Vitamin A i n  lidonesia, P. Murphy 

et al, S e g h d ~ ~  1987 
19. Memo: MSG mamfa&mrs' questions, R. Crcrwley to WiUxv, 25 Apr i l ,  1988 
20. Report: Baseline MSG wnsmption study, D i r e c t o r a t e  of Nutrition, GOI-IW, 

1988 
21. Report: Vitamin A content of MSG-F, H. Muhilal, 8 Mar&, 1989 
22. Mano: Evaluation of Vitamin A-Fortifid MSG, R. Cruwley to Emberthy, 20 

A p r i l ,  1989 
23. Report: Vitamin A project site visit: J. Wgney/S. Fettiss to F. R. 

lkvidsan, ~ugust, 1988 
24. Memo: F h m d a l  management analysis: Penberthy to ~ o / W i l b u r ~ ,  

7 April, 1988 
25. Coxreq?ondenoe between Penberthy and R. CraJley, Sqtenbr 7-23, 1988 plus 

addenda. Discussion of MSOF degradatian ard yellawing. 
26. Report: Baseline survey of Vitamin A status i n  the 3 selected test 

districts and in 3 similar contra1 districts, Mhilal, Jaq/Feb, 1989 
27. Memos: MSG Fortification, m y  to -ley (7 July, 1989): -ley to 

~ y ,  10 July, 1989 



T1. Whi- of the stock vitamin A can be estima- qualitatively' in relation 
to  refemwe cards fmn bone-white to various off-white shades with 
different m t s  of yellow color. Quantitativa masmemats of yellowness 
can be determined ~ o t c a n e t r i c a l l y  a t  325 nm d 370 nm (yellow) or  
by stan&rd food technological methods, such as Hunter mlor deterdnatiom 
for lllightnestl and l1yellowing11. Acceptable . &--off values should be 
established by the GO1 a HKI that each batch xu& meet. 

In. Packaging of stock vitamin A i n  suitable packs (4.2 kg) for MSG 
fortification rather than in bulk wuuld be more convenient and would reduce 
apsue of the whole 35-kg batch to light arkl misture. Presumably, 
suitable @pent for packaging such quantities exists at me Coating 
Place. If the fortification level in I4SG is reduced by 1/3, the unit 
package of the stock vitamin A would be decseased to  2.8 ky. 

T3. Mean relative humidity and tenperatwe values for various provinces in 
Indonesia at various seasons are available, i n  all likelihood, fman the 
Meteorology Unit of the COI. Spot checks might be made i n  typical vending 
stalls by posting themmeters ud relative humidity instnrments. Light 
intensity might be in typical ve- stalls at suitable t h e s t  
e.g. 9 am, 1 pn, and 5 p n  by use of a f0at-cardlemete.r. The range of 
values as w e l l  as m values for varims seasons should be calculated. 
Similar studies, particularly i n  regard to tenpentwe, should be h c t e d  
on MSGF during transport by truck and by sea and during storage in 
warehouse!s. 

T4. The stability of BEG-F produced by all 3 manufacturers under typical food 
stall conditions should be assessed. -ts would include: 
a) Qualitative examhation of Jtflowtl and color (yellowness) relative to 

fresh, non- standard packs. 
b) Vitamin A content. 
c) Yellcrwness, as measured by mthods describes i n  #1 above. The 

stability of MSOF in packs of 5 q, 10 F Q  and 25 I Q  should be 
ccRnpared. 

?he date of packaging of KSG-F sachets is stanped on the cardboard hanger 
to whi& they are attached. Ihe date that a new hanger is first displayed 
i n  a vending stall should be ,mted i n  selected lccations of a l l  3 test 
areas. The rate of usage of packs f m  a given hanger can then be 
determined by biweekly visits. If 10 representative sites in each p r u v h  
are selected, the range and mean time of apmre t o  sale display can be 
calculated. The time of movement of a shipent of MSG-F fmn factory to 
vending stall can be determined in a similar way. 



T6. Fram the data obtahed i n  # 4 and # 5,  both the range of time and of mean 
conditions of expoare of K G F  to light, Wdity, and temperature s h a d  
be known. Under similar labomtory d t i o n s ,  with particular a tba t ion  
to the upper limits of the ranges, the stability of NSG-F can be evaluated. 
Meafllrements wuuld include water uptake, yellowing, and vitamin A corrterrt. 

T7. The test batch of I t w h i t e "  stock vitamin A (June '88) is significantly 
whiter than the la ter  major airfreight shim (Nav8 88). Ihe addition of 
more titanium dioxide o r  other tedmicdl nudificatians might provide a 
w h i t e r  product. In all pmbabilie, yellowing occus by the following 
mechanisrrs: MSG picks up water under catlitions of high temprataxe and 
high humidity. The acidic highly hydrated MSG interacts w i t h  vitamin A, 
made mre :accessible to ISG by partial hydration of the cellul- ard 
gelatin binaers, thereby yielding anhmvi t amin  A. Anhyho-vi- A 
(anhydmretinol) shm a major absorption- peak at ca 370 m, which is 
perceived as a strong yellow color. Vitamin A i t se l f ,  with an absorption 
mxhum at 325 nm, a wavelength a t  the limit of visual detection, is 
m i v e d  as having a very light yellow color. Ihus, the amversion of 
< 5% of the vitamin A t o  anhydroretino1 w i l l  have a marked effect on the 
appearanoe ,of the pmhct .  

Concentrated MSG solutions can also cyclize to pyrrolidone carboxylic acid 
and probably makes polymers as w e l l  when expsed to high -tures and 
intense light. Ihus, MSG alone yellows under such W t i o n s .  

If a small amount of a n o ~ h m i c  alkaline salt weire added to the 
coated vitamin A particle, the formtion of anhydroretiml may well be 
inhibited. issue might w e l l  be -lored. 

T8. Because the relative humidity is high (60-90%) i n  Indonesia, the 
permeability of MSG packets to. water vapor is a ley consideration i n  
maintaining product stability. MSG in the package can be replaced w i t h  
easily hydrated materials, e.g. anhydra= calcium chloride (CaC12) or  
phosphorus pentoxide (P205), with or w i t h o u t  a color indicator of 
hydration. After exposum t o  various conditions of teqmziture and 
humidity, the water uptake in the package as a functian of tixne can be 

' meamred by weighing or  by color dw&opnent. Ebr the rm~re ,  one hyputhesis 
suggests that monohydrate MSG yields one molecule of water under very high 
tenperature, which could contribute to clmping. 'Ibis should be 
investigated. 

3'9. If packages prwe to be @lleakytt and MSG-F thereby deteriorates under market 
conditions, alternate modes of packaging and sealing might be explored. 
Modifications might include packaging in light-tight and 
moktureimpermeable aluminm sheets, the incorporation of a W-light 
screen into the cellophane sheeting, use of a thicker coat of polypropylene 
o r  polyethylene on the cellophane :-heeting, and improving the heat sealing 
process. Such -es would be expensive for  the mnufachrers, t h e  
raising a new set of issues dealing with recovery and willingness t o  
participate. Nonetheless, the possibility of improving these aspects of the 
manufacturing process should be considered. 
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In mid-July, 1989, it was.discoveted that MSC fortified vith white 
vitamin A (MSG-P) in Indonesia begins to become clurnpy and discolored 
spproxfm~tely 2+ months after blending/packaglng. i n  order to evaluate and 
solve t h i s  problem, a technLcal team assembled In Indonesia the week of August 
28 to observe the situation first-hand and gain an in-depch understanding of 
tho nscure of the problem. 

The main objectives of tho team vorc: 1) to detomFnc ways to make 
future batches of white vitarain A ( W A )  whiter, 2) to assess the hydroscopic 
tendencies of HSG-F which result in yellowing, clumping and l o s s  of potency BE 
they  relate to local climatic exposure and shelf-life, 3 )  to design 
alternetfvc production and rnetcrfal parameters which might make HSC-F legs 
hydroscopic, and 4) to devise a research plan and budget for tasting tha 
*viebFlity of resultant new Trototypes of HSG-F. A more detailed description 
of visit objeczives appears in Appendix 1, "Scope of Work". 

Team mcrabers included Dr. Benjamin Borenstein, formerly of Hoffman 
LaRoche and now an independent food technology consultant; Dr. Pacricia 
Hurphy, long-time project rechnical consultant with Iowa Stace University; and 
Hr. Harlan Hall, President of the Coating Place (the company that coats tho 
vicaain A whits). 

I i i S o r i c a l  Persoeccive. 
Devcloprnent of the current form of WVA has been an incremental process. 

The Coating Place, Inc. (CfI) firs: became involved in 1983 when approached to 
develop an-improved binder t b  adhere vitamin A(VA) bends (Roche) and MSG 
crps:als to each other. Previous work using petroleum j e l l y  and other agents 
had been less chan sacisfactory due to melting of the binder, rcsulcing in 
poor flow of fortified product. (Solon et al., Food Tech 39(11) 71, 1985; R. - 
Tilden to R. Crowley, 6/19/83). C P I  developed a binder system based on 
hydrox);propylcellulose (HFC) whjch could ba applied with alcohol and drieC. - 

Upon removal of the alcohol, HPC forms a dry film which dissolves .completely 
in water, leaving no residue. A secondary objective to mask the bright yellow 
color of VA was achieved by adding white pigment (TiOZ) Co the ~PC/alcohol - 
binder system (Figure 1). The resulting product was then dusted with powdered . 
HSC to further mask the color and prevent caking of  the product during tray - 

drying. 
In 1984, Harlan Hall and Rod ,Crovley craveled to Indonesia to - 

demonstrate prepararion of this product, Under the guidance of Dr. Muhila1 of 
- 

the National Center for Nutrition Research, the formulacion was modified and 
TiOZ afiminated (Muhilal, Am. J, Clin ,  Nutri. 68:1271, 1988 ) .  Thic  product - - - 
was used for phsse I, the Bogor field trial of fortified MSG in 1 9 8 5 .  The 
product was deemed to be a technical success (Huhllal, 1988) with no , - 

solubility problems noted. The only reported concern We6 a desire for 
improvad whFtcncss of the MSG. 

In 1987, a sample of WVA war,   re pared using f l u i d  bed coating 
technology. This sample was whiter chon previous samples and was judged - 
acceptable in cotor by the MSG manufacturerr. Tests sf product at Iowa State - 
Univtxsic,y (fSU) revealed serious 6cgregation of che WVA beads from the HSC . - 
crystalr. Additional work by CPI and 1SU and agreement by manufacturers to 
use a single sire MSG cryscsl for the small packets (5, 10, 25 Rp) establi~hed 
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s i z e  s p e c i f i c a t i o n  f o r  LXA t o  p reven t  segregazion (Hurphy e t  u l . ,  1 9 8 7 ) .  
(Samples 671020-A and 860226-A)'. 

I n  September, 1988, Ajinomoto r epor t ed  t h a t  under t h e  conbined 
cond i t i ons  of 50°C, 75: RH and d i r o c t  s u n l i g h t ,  samples of M A  wera =u=ning 
l i g h t  t a n  (probably samples 6904XX which were sen r  i n  l a r g e  q u a n t i t i e s ) .  
These cond i t i ons  a r e  estreme (HSH t o  PRC, September 8 ,  1988) because even very  
humid a i r  has  a l og  RH when hea t ed  up and the h ighes t  tempera tures  w i l l  be 
encountered I n  t h e  dark  ( a  c lo sad  van o r  s to rage  bu i ld ing )  c o n d i t i o n s  (Table 
I ) .  ISV r epo r t ed  (RC co JP,  September 2 7 ,  1988) t h a t  exposure t o  temperature0 
a s  h i g h  a s  6 5 O C  a: l o u  humid i t i e s  r e s u l t e d  i n  l i t t l e  o r  no c o l o r  developmen:. 
On September 30, 1968 (JP t o  S E ) ,  it was repor ted  C ~ I U L  Ajfnomoto was 
s a t i s f i e d .  

I n i t i a t i o n  of  f o r t i f i c a t i o n  (Phase 11) began v i t h  a c a l e - u p  o f  t h e  
agglomerat ion/coat ing of LWA by CPI i n  November, 1988. Some d i f f i c u l t y  i n  

: sea l ing  up :he process  from re sea rch  t o  product ion s c a l e  was a n t i c i p a t e d ,  
however, ach iev ing  p a r t i c l e  s i z e  s p e c i f i c a t i o n s  proved more d i f f i c u l t  than  
a n t i c i p a t e d .  During the  processing of c h i s  f i r s t  commercial-scalo q u a n t i t y ,  
t he  process  uns ad jus t ed  u n t i l  t h e  product  conformed co producL size l i m i t s  
determined above. 

The resulting product  (88llXX) was no t  a s  white  a s  t h e  sma l l  s c a l e  
samples produced e a r l i e r  (880224 .~ )  b u t  was deemed accep tab le  by CPI and l a t e r  
by USDA. Due t o  delays i n  sh ipp ing  and u ; i l i z a t i o n ,  t h e  WVA (8811YX) was 
f i r s t  opened i n  Indonesia  in February,  1989 (JP t o  SE, Februery 1 0 ,  1969) and 
it was noted  thac  t h e  c o l o r  v a s  n o t  whi te  buc o f f -wh i t a .  Th i s  was pe rce ived  
i n  t h e  United S t a t e s  as being  the  o f f -wh i t e  c o l o r  noted by C Y 1  above. 

Irr Augus:, 1989, a sample of d i sco lo red  WA (66lW.)  wes c a r r i e d  by J i m  
Olson from Indonesia  t o  I S U  a s  an example of  d i sco lo red  m a t e r i a l .  This sample 
Was much d a ~ k e r  than r e t a i n e d  samples he ld  by C ? I ,  i n d i c a t i n g  darkening  
occu r r ing  i n  t h e  months of sh ipp ing  and s to rage .  This  has  n o t  been p rev ious ly  
observed. 

A t  t h e  sane timo. samples of d i sco lordd  NSC-7 were r ece ived .  
Kicroscopic  exac tna t ion  of t h e s e  r evea l ed  t h a t  t he  beads were noc discolored; 
they were gone1 Only a s t a i n  remains.  

ISU d i d  a s e r i e s  of t e s t s  (WVA alone  and with HSC) a t  axtrerne T and RH 
which r e s u l t e d  i n  a damp appearance wi th in  48 hrs along wi th  d i s c o l o r e t i o n  of 
the produc:. samples,  i n c l u d i n g  uncoated 250 CVS and ea r l i e r  81goodm 
ba tches  of LVA absorbed water  and began to  d i ~ c o l o r .  Tine produc t ion  m a t e r i a l s  
(88llXX and 8904Y3;) shoved t h e  e f f e c t  more r a p i d l y  (C2b h r )  LnCicat ing some 
d i f f e r e n c e  from e a r l i e r  samples ,  probably r e l a t e d  t o  f c a l e - u p  c o n d i t i o n s .  A t  
t h i s  t ime,  Hoffman- La?.oche (Nutlcy)  (HLR-N) has  not  i n d i c a t e d  any th ing  
differen:  about  the  s t a r t i n g  250 CWS. ;;SC alone p i c k s  up w a t e r  (F igu re  2 ;  
Sasa)  and l i s c o l o r s ,  but a t  B s lower  r a t e .  

15U r e p e a t r d  t h e  tcs:s u s i n g  packaged ESC-F from Ajinomoto and Elwon 
wi th  ~ i n i l a r  r e s u l t s .  The packaging m a t e r i a l s  a r e  moderately good waccr vapor 
b a r r i e r s ,  b u t  t he  d u r a t i o n  i n  t h e  marketplace (Table 1) and s u r f a c e  a r e a  t o  
mass ( S k / X )  of  MSG r a t i o  i n d i c a t e d  t h a t  marked improvement i n  p a c k g i n 8  is n o t  
1 .  The s i g n i f i c a n c e  o f  f i l m  pennoabi l i=y was confirrnad by f i e l d  
0bsema:ions dur ing  our visit where zhe s m a l l e s t  packets  ( g r e a t e r  SA/M) thou 
caking an6 d i s c o l o r a t i o n  f i r s t  (Table 2 ) .  For example, Ajinomoto packaged 

1 CPI numbering code = USBCC-XX,  in which AA = year and BB - 
nonth .  Thus, 6 8 0 2  was processed in FeSruzry, 1988. 
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Harch 8 showed the 25 Rp i s  s t i l l  good and the 5 Bp i s  i n  stage 3. The otagas 
of MSG-r" de te r io ra t ion  a re  ranked on the Penberthy sca le  (JP t o  f i l e ,  August 
1 4 ,  1989) as  follows: 

Stage 1: Normal. WVA and MSG p ~ r t l c l e s  are completbly separa te  and 
i n t e g r a l ,  in  t h e i r  o r i g ina l  colors and free-flowlng. bTA looks l i k e  
popcorn under microscope, 

Stags 2 :  MSC p a r t i c l e s  s t i c k  t o  WA i n  small clumps. soot  clumps 
may s t i c k  t o  upper i n t e r i o r  of sachet  above tho bulk of HSC-F. 
Sl igh t  yellowing concentrated i n  clumps, with overa l l  package 
appearing o f f -vh i t e  ac  arms length. WVA looks l i k e  popcorn wi th  
MSG s tuck t o  i c  under microscope. 

Stage 3: Clumps much largo: (mosc KSC involved i n  clumps), with 
more widespread discolorat ion,  causing contents t o  appea r . s l l gh t l y  
yellowish a t  arms length. t!SG.F appears damp and does not  flow 
normally. bVA looks l i k e  smashed popcorn with HSG s tuck  t o  it 
under microscope. 

Stage 4: Enti re  contents involved i n  clumping and thoroughly 
discolored,  NSG-F appears wet and ceky and has poor pouring , 

c h a r a c t e r i s t i c s .  No VVA agglomerates presenz, just rcains,  under 
microscope. 

pctivi ties 
A l l  the v i s i t i n g  consultants have exccnsiva technology background in 

fo r t f  f i c a t i on  v i t h  VA-and/or VA market: form development. D r .  Par. Hurphy , 
Ptofessor,  XSU, has been associa ted with monitoring VA s t a b i l i t y  and Ln 
f o r t i f i c a t i o n  f e a s i b i l i t y  i n  several  in te rna t iona l  programs, including the 
Phi l ippines ,  Bangladesh, Nepal and Halavi as  well  as the Indonesian p ro j ec t .  
kr, Harlan Hell, Presidenr,  CPI, an experr i n  f l u i d  bed coating has been 
involved i n  chis  p ro jec t  s ince  1983 i n  developing and c o m e r c i a l i z i n g  d ~ e  
process f o r  co lor  end product-size modification of the  VA beedle t s .  D r .  Ben 
Borenstein, Pres ident ,  B 6 B Consultants, was  Director of Product Development, 
Rochs Chemical Division, Nutley , )35 , and has extensive experience and 
publica=ionc i n  vitamin s t ab i l i z a s ion ,  b ioavs i lab i l i ry  and f o r t i f i c a t i o n .  

During the  six-day v i s i t  ( ~ u g u s t  28 through September 2 ) ,  tho team WAS 

briefed and dialogued continuously with flr. John Penberthy, IiR1 projec t  
manager, met D r .  Karyadi, Director ,  Research and Development, NIHRD, 
in te rac ted  with Pak Benny, Head, Direcrorate Community Nutzit ion,  and Dr. 
Huhi ls l ,  W C .  Extensive meetings wore held wich Ajinomoto management, 
technical  and production expercs i n  Jakar ta  and Surabaya, and rimllarly with 
Sasa. The p l a n t ,  packaging and warehouse v i s i t s  were valuable .  The open and 
derai led discuss ions  were excel lent .  'She co l labora t io r~  of tlre manufacturers 
sad Hz, Penberthy were e s s e n t i a l  ro  the success of che mission. Individuals 
v i s i t e d  a re  l i s t e d  I n  Appendix 1; the i t i n e r a r y  is Appendix 2 .  

ant Stat- 
The f o r t i f i c a t i o n  pro jec t  has been suspended p e n d i ~ ~ g  reso lu t ion  of tha 

darkening problems. The darkening of ~ V A  derives from two d i f f e r e n t  sources: 
A )  darkening of WVA between tima of manufacture and use i n  blending and B) 
darkening o f  blended HSC-P. 
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A .  Darkening before blending: There 1s s ign i f i c an t  v a r i a b i l i t y  i n  the 
r a t e  of darkening between individual  drums of WVh. Some of the  
material  (AJLnomoto, A\tgust 31, 1989) looks q u i t s  good a f t e r  10 
months of s torage in orLgLnaL containers a t  $ 2 9 ' ~ .  Other 
containers were noticeably yellow a t  4 months ( J P  t o  SE, February 
10, 1989) and a t  l e a s t  c e r t a in  samples have continued t o  derken 
under va r i ab l e  condlt lons.  

Factors thought t o  contr ibute  t o  t h i s  ea r ly  darkening reac t ion  
r e l a t e  t o  probable damage t o  che beads during processing (Figure 
1) 

1. I n  the  l a rge-sca le  process i rg ,  the modest amount of water uced 
In the  process seems t o  have a greater  e f f e c t  on tho beads 
than vas noted i n  the small-scale t r i a l s ,  

2 ,  Some beads appear t o  be physically damaged (broken). This may 
occur during s i z ing  resu l t ing  i n  exposure co a i r  and 
degradation of VA, 

3 .  Factors 1 and 2 can be  b e t t e r  controlled i n  the  manufacturing 
process.  This w i l l  be addressed i n  the work planned f o r  
September through December, 1989. 

4 .  A l l  drums sampled have no t  been resecled since da te  of 
sampling allowing moisture uptake before 5ndicated da te  of 
blending. This probably has more e f f e c t  on l a t c r  darkening. 

5 .  Varlous delays have resul ted i n  WVA s c i l l  baing unused afeer 
10 months, much longer than the  projected 3 months. This has 
r e su l t ed  i n  fu r the r  degradation of t h e  product. Although WVA 
has been kepr below 30°C duriag t h i s  time, the s torage a rea  is 
no t  dehumidified, No color change has been observed i n  
samples s tored 1 2 2 ' ~  and dew points ~ 1 4 ' C .  

a. Darkening of blended HSG-F 
1. After blending with HSC,  the  resu l t ing  WSG-F i s  packaged i n  5 ,  

10 and 25 Rp packs. From hereon, HSC-F is handled l i k e  
u n f o r t i f i e d  HSC. Storage a t  the factory i s  var iab le .  
A j  inornoto hss records indicat ing a maxikum storage temperature 
o f  2 9 ' ~ .  

2 .  Test by ZSU, f i e l d  observations and data from the 
~ a n u f a c z u r e r s  confirm t h a t  moisture vapor w i l l  permeate the  
sea led  packages. This is expected t o  be dependen: upon t i m e  
and condit ions of s torage,  $ . s o ,  humidity. Pure HSC will cake 
and disco lor  under severe condit ions,  but  the WA dissolvee Ln 
free wacer. This releasas the VA which 1s unstable  and 
quickly degrades. 

3 .  This problem was not observed i n  Phase I ,  the Bogor t r i a l s .  
This may be duo t o  a shor te r  time of exposure a f t e r  packaging, 
l e e . ,  higher turnover on Java. S l i gh t l y  lower humidity a t  t h e  
higher e leva t ion  may have fu r ther  extended s h e l f - l i f e ,  
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I :. 
Product Coals 

HSG-F should have a s1a:ler shelf-life profile to the current 
unfortified commercial Indonesian MSG, with respect to color and flow 
properties. This means that the product must survive, at least, six months in 
the warung (outside stall). HSG-F should not segregate physically and 
packaging rates should be similar to currenc practice. Atraiment of t h e ~ e  
goals requires that tho vi:amin A be white Ln color, have a majority of the 
particle sizes in the range from .25 to .71 m, be sufficiently nonhydroscopic 
to ?revent discoloration, clumping and loss of producc itltegriry, AttaLment 
of these goals will also optimize the chemical stability of VA. 
Specifications must be developed for WVA which insure achievement of these 
goals. Color will be measurcd by Hun~er Lnstrumentation on experimental 
batches in Sepcember/October, 1989, a3d tentative specifications established 
uhen performance data are available. Accelerated tescs will be developed to 
predict r a c e  of field discoloracLon and clumping. 

rcntative S~eclfications for Wa 
Size Distribution - same as earlier agglomerated WVA, 

Color - to be established. 
A .  Hunter Color Difference Meter 
B. Color Chips Meeting Color Test 

Potency - >165,000 IU/g at CY1 manufactute 
:120,000 IU/g at 6-nonch storage at 4 5 ' ~ .  40% RH 
in dark 

These specifications may be modified depending on data obtained in 
testing prococypes . 
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1. Current WVk is not vater/humidity resistant; an improved product is 
needed. ~lchough 250-CVS is hydroscopic, it Ls the only VA fortificant 
that conforms with religious dietary laws. 

2.  CPI will modify process to minimize darkening resulti~~g from proca6sing. 

3 .  CPI uill develop prototype samples for water resistenas and submit 
samples to ISU for bvaluation. 

6. Samples will be tasted as follovs: 

a. whiteness, 
b, high stress test, and 
c. hot water dissolution of coated beads, 

5 ,  Those prototypes passing above tests will be placed by 1SU in long-term 
test for functional and cosmetic stability. Simultaneously, CPI w i l l  
scale-up to commercial-size operation with up to 4 of che same samples to 
determine any problems in large scale processing. Samples will be sene 
to I S U  for tescing, 

6. Samples that appear promising will be sent to Indonesia v i a  HKI for 
.evaluation in field conditions, 

7. A member of t h l s  technical evaluation team should meet with  che 
rrianuftzcturers in Indonesia to discuss and view resul=s of their 
evaluation. Cornple=ion of the circle of communication is v2tal for f i n a l  
sticcess. Too much useful information is lost v i a  third-party messages. - 

- 
8 .  Re-ss~sblLshment of fortification may be reconsidered Ln high turnover 

areas based on 6-month stability data. Other areas in Indonesia should 
vait for longer term data. 

Tes:ine J ' 8 : m e r s  for New b%itt Vi:smin 4. Proto tvvag  
.The protocol for testing new wnite vitamin A prototypes will consist of 

=wo phases. Initially, each new prototype will be subjected to a rapid stress 
test. This will involve subjecting the  prozotype, alone and wich XSG, to high 
zelatlve humidity (75; and 90X) and high temperature ( 5 5 ' ~ )  for ~evcrel hours 
to several days. Visual inspection of the material will be used to cvalua=e 
stability using the stage scale of Penberthy (August 14 memo) Ln compazison 
oith 88/69 white vitamin A materials. Resistance to moisture uptake (longer 
then 88 white vitamin A) will be considered evidence of increased stability. 
These prototypes will be used in ths second phase. 

Survivors of Phase I uill be subjected to more critical evaluation with 
respect to vitamin A stability, c i t e  of agglomerstes, mixing and size 
segregarion stability, warm wacer ( 8 5 O C )  solubility and coior as well as 
resis:anee to moisture uptake. The first s ix  parameters will be evaluated by 
established procedures. Resistance to moisture uptake tescing will be - 
designed to try to replicate conditions that HSG-F will cxperlence !n 
Indonesia. Efforts to predict stability to water uptako will be accomplished 
by-measuring rates of Hz0 uptake at elevated temperatures and humidities 
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(con t ro l l ing  f o r  NSG moisture uptake). These data w i l l  give us an es t imate  of 
s t a b i l i t y  of che new white vitamin A ' s .  To obtain a r e a l i s t i c  es t imate  of 
s t a b i l i t y ,  samples of MSG and new prototypes v i l l  be packaged in  5 Rp sachets  
(ac I S U  and i n  Indonesia) and subjected t o  cycling changes i n  temperature and 
humidity (conscant absolute humidity) f o r  6 months. ( I f  A, chambers cannot be 
s e t  t o  cycles ,  s t a b i l i t y  w i l l  be e v a l u ~ t e d  a t  3S°C, 75% RH and a t  S Q O C ,  02X 
RH. Several high temperatures a t  75: RH w i l l  a l so  be employed, Successful  
prototypes w i l l  show no color change nor observable moisture upcake as wel l  as 
reasonable vitamin A l eve l s .  

Dansfer o f  Coat4 Tachnolory 
Assuming e v z c u a l  p ro jec t  cuccess and expansion, it i s  des i rab le  tb coat  

the vitamin A white i n  Indonesia. As no f l u i d  bed technology now e x i s t s  Ln 
Indonesia fo r  such a c t i v i t i e s ,  t r ans fe r  of such technology w i l l  eventually be - 
warranted. According to Dr. Puhi la l ,  it i s  the in ten t ion  of the  Indonesian 
Department of  Health that a loca l  pharmaceutical company incorporate  c'oating 
operations in to  t h e i r  a c t i v i t i e s .  This i s  a theore t ica l  p lan  only,  no 
spec i f i c  firms have y e t  been l dcn t i f i ed  or s o l i c i t e d ,  

Mr. Hall escimetes t h a t  required cap i t a l  equipment cos t s  will range from 
$250,000 co $500,000. I n  add i t ion ,  there  w i l l  be p l an t ,  training and other  
s t a r t -up  cos t s .  I t  i s  asswed  char t h i s  would be a p r i va t e ly  funded operation 
based upon normal proforma f inanc ia l  prospects. Thus, before  Indonesian 
coating a c t i v i t i e s  can begin 1) commercial and technical  feasibility of MSG 
f o r t i f i c a t i o n  must be c l ea r ly  es tabl ished and 2)  the p ro j ec t  w i l l  need t o  be 
scaled up t o  a high semi-national l eve l  s o  a s  t o  maximize ccanornie~ of s ca l e  
for the coating operation.  Given the currenc outlook, t h i s  appears t o  bc ac 
leasc three  years i n  t h e  fu tu re .  Hr. Hall has generously offered t o  share 
technological ass i s tance  and know-how vhan the cima comes. 



Appendix I 
Ind iv idua l s  Contacted 

September 1, 1989 

HKI/Jekarta 
John Penbarthy,  For tFf ica tFon Project.Menager 

N u t r i t i o n  R e s e a ~ c h  and Development Center ,  Bogoz 
Prof .  Darwin Karyedi ,  D i r ec to r  
Dr. Muhilal ,  Chairman, Mnln Nu t r l c iona l  Problems 

Department of Heal th ,  Government of Indones ia ,  Jakarta 
Dr. Benny A .  Kodyat, HPA, Head of  Di rec torace  o f  Community 

Nu t r i  t i o n  

P. T. A j  Fnomoto, lndonev i a  
I s a o  FlFyaaki, P re s ldenc  Direccor ,  J a k a r t a  
T.  Motooka, Direccor  of  Marketing, Jakarta 
I s a o  Takemura, Vice P res iden t  Di reccor ,  Mojokereo 
M. Huiata, Assistant Planc  Hanager, H o j ~ k s r t o  

P. T ,  Sasa 
Y. Kobayashi, Executive Vice Pres iden t  o f  Markecing,*Jaka.rta 
Margono, D i rec to r  and P r e s i d e n t ,  J a k a r t a  
I ,  Liang, Product  and Davelopmont, Jskarte 
Hartono, P lan t  Manager, Surakaya 
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Itinerary for Technical Team Evaluation of MSG Port;ifFcatLon 

August 27 - September 2, 1989 
b e a  Learn &rn 

Dr. Parricia Hurphy, lowa State University 
Nr. Harlan Hall, The Coating Place 
Dr. Ben Borenstefn, Hoffman LaRoche 

sundav. Auausc 27 
Arrival in Jakarta. Pick up ac airport. Reservations at Hotel Kernang, 

t . i s ! m u u s c  24 
8:30 a.m. A l l - d a y  briefing a t  HKI o f f i c e s .  

Tvesdav. &:rust 22 
9:00 a.m. Meeting with Prof. D. Ksryedi and Dr. Huhilal in Bogor. 
2:OO p.m. Heeting vlch Mr. Motooka, Marketing Director for Ajinomo~o. 
7:00 p.m. Dinner at Penberthyfs. 

Wednesbav. Aueus c 34 
9:00 a.m. Heeting with Pal: Margono, President of Sasa. 
3:30 p.m. Flight to Surebaya. Reservations at Hocel Elmi. 

n u r s d a v .  August 3 1  
9:30 a.m. V i s i t  Ajinomoto factory. 
1:00 p.m. Visit Sasa factory. 
4:00 p.m. Return fligh= to Jakarts.  

Fridev.  September 1 
9:00 a.m. Heeting with Prof. D. Karyadi and Dr. l4uhil.al in Bogor.. 
7:00 p.m. Dinner a: Penberkhy's. 

Saturdtw. Se~cembor 2 
9:00 e .m. Heating with Psk Benny, H?A; Head of  Directorate o f  

Commur.ity NuCrition, 
Afternoon Wrap-up, reportlng and evaluation, 

Team depa<cs Jakarta. 



Prelhlnary Est l lnsre~ ( O f f )  Mot on Java 

7 l n  L Impraturc txparurc of HSO-F 
st  Var(ou6 Stape8 o f  Marketlns D l a t r t b u t i m  

Nrnuf acturer 

I. Factory 
Ctorbge 6. Local 
bulk L 2. Truck 3. Uarrhwre 4.  Shlp 5. Apcnt Truck 7. Uwmg Total 
I=cL shtE%!% a o t b q e  $hlemcnL 2&c#!u h!LfuY P/tLLIBYW 

Tim tbeyu 
Average 20 

7 - r w  
Avrrrpe 29 30 29 297 29 40 29 
(24 hr.1 
(Range) (24-34) (24-37) (24.34) CZC-34)  (21-34) (24-55) (2b*U) 

Extreme 34 LO 50 ? 50 60 
(highest) 

34 


