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ABSTRACT 
 
Background: Recent advances in science and technology on fortificants to 
improve the quality, acceptability, stability and absorption of nutritious food 
products opted the Food and Nutrition Research Institute to study several food 
grades iron and zinc compounds. Small scale production for SME’s of iron and 
zinc rice premixes is also being explored in this study using ITALGITM 
equipment. Objective: The study aimed to determine the feasibility of producing 
a prototype iron and zinc premixes in small/medium scale level using nano and 
non-nano particle fortificants and to determine the physical and chemical 
properties of the premixes.  Materials and Methods:  Different iron and zinc 
fortificants such as non-micronized and micronized ferric pyrophosphate, ferrous 
sulfate, ferrous gluconate, reduced iron, micronized zinc oxide, zinc sulfate 
monohydrate, and zinc gluconate were used in the production of iron and zinc 
premixes by cold extrusion process using the ITALGITM single screw extruder 
pasta machine and dried in a forced draft oven. Prior to the conduct of production 
run, the potency of the fortificants was determined using Atomic Absoprtion 
Spectrophotometric method. The premix was analyzed for its physical 
characteristics, moisture content, bulk density, and color. The iron and zinc 
content was determined quantitatively using atomic absorption 
spectrophotometer.  Results: The production of iron rice premix (IRP) and zinc 
rice premix (ZRP) using the ITALGITM equipment  showed variable processing 
parameters in terms of kneading/mixing/passing time, speed of cutting, and 
drying time. The physical characteristic of IRP and ZRP exhibited rough and 
slightly brittle texture, long grain, slightly uniform in appearance, no off odor, and 
measured 8.7±0.3cm in length and 2.8±0.2cm in width. Micronized and non-
micronized ferric pyrophosphate and zinc fortificants exhibited an off white color, 
while ferrous sulfate, ferrous gluconate, and reduced iron premixes exhibited red, 
very dark green and grey color, respectively. The moisture content of IRP ranged 
from 6.1-13.8% and were significantly different (P<0.05). The average bulk 
density among the iron premixes was 0.67±0.05g/mL, which is lower as 
compared to ordinary rice grain. 
 
The iron content of IRP ranges from 525 to 864mg/100 and the zinc content of 
ZRP ranged from 316 to 406mg/100g. Conclusions and Recommendation: 
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The technology for the production of IRP and ZRP is feasible. The premixes 
made from micronized and non-micronized ferric pyrophosphate and zinc 
fortificants using ITALGITM pasta machine showed acceptable color and 
appearance. Premixes made from ferrous sulfate, ferrous gluconate, and 
reduced iron showed unacceptable color. No optimized parameters were attained 
due to varying results obtained in kneading/mixing/passing time, cutter speed, 
drying time, and moisture content. The use of small scale cold extruder machine 
such as, ITALGITM pasta machine of IRP and ZRP is not recommended since it 
poses difficulty in achieving optimized conditions. Hot extrusion machine is 
recommended to produce grains with ease of operation and product  that are 
shiny, transparent and similar in appearance to ordinary rice.  
  
 
INTRODUCTION 
 

 Iron deficiency anemia (IDA) is still prevalent among children, pregnant 
and lactating women in the Philippines (NNS, FNRI, 2008). 

 Rice being the top most commonly consumed food in the Philippines is 
a suitable vehicle for fortification to address IDA. 

 Nano and non-nano particle iron and zinc fortificants are now being 
used to achieve high product quality. 

 The development of a technology on iron and zinc rice premixes by 
cold extrusion using Italgi can be alternative method for the 
small/medium enterprises. 

 
OBJECTIVES 
 
General: 
 
To determine the feasibility of producing a prototype iron and zinc premix in 
small/medium scale level by cold extrusion process using the ITALGITM single 
screw extruder pasta machine  
 
Specific: 
 

 To conduct trial production runs of iron and zinc premixes using nano and 
non-nano particle fortificants and ;  

 To determine the physical and chemical properties of the premixes 
 



 
MATERIALS AND METHODS 
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RESULTS 
 
 Figure 1. Protoype of iron rice premix  

  
Ferrous Sulfate Non-Micronized Ferric 
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 Figure 2. Prototype of zinc rice premix  

 

  

 Zinc Gluconate Micronized Zinc Oxide Zinc Sulfate 
Monohydrate 

 

 
 Table 1. Color values of zinc and iron rice premix using 

chromameter 
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  Figure 3. Iron content of different fortificants   
  

     
  Figure 4. Iron content of iron rice premix using different fortificant   
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 Figure 5. Zinc content of zinc rice premix using different fortificants  
  

   
 
HIGHLIGHTS OF THE RESULTS 
 

 The physical characteristics of the rice premix exhibited rough and slightly 
brittle texture, long grain, and no off odors 

 
 The rice premix measured 8.7±2 cm in length and 2.82±2 cm in width The 

moisture content of the rice premix ranged from 6.1 - 13.0% which is 
acceptable based on the standard (IRR, RA 8976)  

 
 The average bulk density among the premixes was 0.67±0.05g/mL which is 

lower than that of the ordinary rice 
 

 The iron content of the iron premix ranges from 525 to 864 mg Fe/100 g 
sample 

 
 The zinc content of the zinc premix ranged from 316 to 406 mg Zn/100 g 

sample 
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 The L values of ferrous sulfate, reduced iron and ferrous gluconate are 
40.79, 49.19, and 36.89 respectively indicationg darker colored premixes 

 
 The 8% micronized ferric pyrophosphate, 25% micronized ferric 

pyrophosphate and non-micronized ferric pyrophosphate L values are 
66.85, 69.37, and 69.45 respectively indicating lighter colored premixes  

 
 The L values of micronized zinc oxide, zinc gluconate and zinc sulfate are 

76.12, 74.83, and 75.37 respectively showing lighter colored premixes 
 
CONCLUSION 
 

 The technology for the small/medium production of iron rice premix (IRP) 
and zinc rice premix (ZRP) using ITALGITM  single screw extruder machine 
using cold extrusion is feasible. However the process is difficult, additional 
steps are needed and time-consuming 

 
 The premixes made from micronized and non-micronized ferric 

pyrophosphate, micronized zinc oxide, zinc sulfate and zinc gluconate using 
ITALGITM pasta machine showed acceptable color and appearance.  

 
 Premixes made from ferrous sulfate, ferrous gluconate, and reduced iron 

showed unacceptable color.  
 

 The premixes produced using the ITALGITM  equipment have bulk density 
that is lower than the ordinary rice 

 
RECOMMENDATION 
 

 Hot extrusion machine is recommended to produce grains with ease of 
operation and product  that are shiny, transparent and similar in appearance 
to ordinary rice. 

 
 More trials are needed to produce iron and zinc premixes with acceptable 

iron and zinc level 
 
 


