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Introduction

The roasting process before oilseed pressing is one of the most important factors
affecting gas production, odor, and the overall shelf |ife of the product. In a
lot of small and medium—sized oil mills in Southeast Asia, Africa, and in South
America, operators tend to misjudge the required precision of roasting and do not
eradicate unevenly processed seeds and oil quality. Not just browning the surface,
proper roasting conditions the seed via desiccation, cell wall breakage, creating

micro—pores and increasing oil availability.

When roasting is done with the suitable time and temperature conditions, the seeds
may be pressed with lower force, the oil yield is promoted, and undesirable

substances are reduced. As an example, roasting properly would regulate the |ipase
activity in the rice bran and partial ly neutralize gossypol in cottonseed. On the
other hand, roasting that is too intense might ruin antioxidants, boost off—flavors
and leave the oils inanunstable state. Therefore, it is not optional but axiomatic
to control the roasting time and temperature because it generates economic and

quality results in oil pressing processes
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Factors Influencing Roasting Time

Roasting time differs greatly with crop type, the condition of the seeds and the
purpose of processing. The duration of the time seeds are kept in the roaster

largely depends on a number of key factors:

® Type of crop: Types of crop differ in their structure, size and water content
which changes phase penetration of heat. As an example, sesame should take
no more than 10 to 20 minutes to roast at temperatures of 150-160 C, whereas,
at lower temperatures, such as 125 G, sunflower seeds may take up to 45 minutes.

The seeds possess their heat and time requirement.

® Expected oil quality: Roasting duration is determined by desired flavor,
stability and nutritional profile. A longer, moderate roasting may deepen the
aroma but a shorter and sharper roasting helps retain antioxidant and oxidative

stability phenomena. Over-roasting, though, destroys sensitive compounds,
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producing undesirable flavours

® Roasting temperature:Increased heat decreases the roasting time but escalates
it to over dry or burning. Lower heat prolongs time but the nutrients are better
preserved A balance is required between the levels of heat and the time duration

to both yield and stability of the oil.

® Moisture content of the crop: The higher the moisture level found in seeds,
the longer they have to be roasted to ensure final moisture is at levels of
about 5%. S drier seeds require a shorter period of time. Excessive roasting,

however, causes brittle kernels as well as lower recovery of oil.

® Equipment behavior and batch size: When a roaster is warm, the roasting
process wil |l be very fast compared to a cold roaster, whereas uneven stirring
or large size of the batch will not result in a satisfactory roasting. Time
may also be altered depending on the sensory stimuli |ike aroma, seed texture

and colour by the operators

All these indicate that roasting is not dictated by a general recipe but rather
through wel |-coordinated crop characteristics, equipment performance and chosen
production attributes. Experienced operators know the point of balance in which
all three elements (heat, moisture, aroma) cross borders and that it is the right

time to start pressing.
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Roasting Temperature and Time for

Different Grops

Although roasting of all the oilseeds cannot be approached with a single formula,

approximate ranges of roasting temperatures and times have been developed based

on experience in small and medium sized oil mills. When all these parameters are

correctly applied,

it balances between oil yield and flavor development as wel |

as nutrient retention. The table below gives advised roasting conditions on some

wel |-processed crops:

Recommended Recommended Notes on 0il
0il Seed Roasting Roasting / Baking Quality and
Temperature (°C) Time (minutes) Process
High heat
Palm Fruit 90 - 140 30 - 45

facilitates fat

release from dense
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pulp, boosting
yield and reducing

moisture.

Temperatures under
160°C preserve
Peanut 120-170 10-25 nutty aroma and
improve oil

extraction.

Around 140°C
offers the best
Soybean 110 - 200 10-25 balance between
oil yield and
stability.

Optimizes aromatic

oil release while

Sesame 170 - 180 18 - 30
preventing
carbonization.
Balances nutrient
retention with
Sunf lower 160 - 180 15-25 effective
loosening of oil
cells.
Reduces bitterness
Rapeseed 140 - 180 15 - 45 and improves oi l
clarity.
Light roasting
preserves mild
Almond 130 - 180 3-15
flavor and
nutrients.
Gentle heating
Walnut 120 - 160 20 - 35 protects delicate
flavor and
prevents
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oxidation.

Light roasting

maintains volatile

Basil| Seed 70 - 80 5-10 )
aromatic
compounds.
Gentle roasting
prevents rancidity
Rice Bran 150 - 200 5-30

caused by lipase

activity.

Provides nutty
Pumpkin Seed 110 - 150 10 - 30 flavor without
darkening the oil.

Heat loosens tight
oil cells and
Safflower 160 - 180 10-20

improves

pourabi | ity.

Low heat preserves
Black Seed 150 - 180 2-10 thymoquinone and

aroma.

Light roasting
enhances creamy
Macadamia 100 - 135 4-15
flavor and oil

yield.

Careful heat
Brazil Nut 130 - 175 20 - 30 preserves selenium

and flavor.

Requires delicate
Pine Nut 120 - 150 15-25 handling to avoid

bitterness.

Moderate heat

Castor Seed 80 -100 10-20 helps release
ricinoleic acid
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safely.

Low heat preserves
Flaxseed 90 - 150 10 - 30 omega—3 fatty

acids.

Higher heat aids
Tung Seed 120 - 130 10-15 extraction from

tough seed coats.

Reduces pungency
Mustard Seed 150-170 15-30 while improving oil
yield and clarity.

Roasting to light
golden (120-130°C)

Cotton Seed 120-130 30-40 o
inactivates gossypol
toxin.
Heat breaks down cell
Corn Germ 110-130 15-25 walls and releases oil

efficiently.

*The above temperatures are for reference only and should be adjusted based on
local crop varieties and desired oil quality. Lower temperatures generally

preserve oil nutrients, while higher temperatures increase oil yield.

Common Problems in Roasting

Failure cases are still frequent in operation even with the presence of the
equipment and evaluation of temperature. Seeds can be burned when too high
temperatures are generated, or improperly roasted when there is an insufficient
reduction in moisture. Uneven stirring or excessive batch loads frequently lead

to uneven roasting which lowers the quality and oil fraction.

Common Problem Cause Analysis Avoidance Method
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Lower temperature,
Temperature too high or
Roasted burned ] shorten time, stir more
time too long
frequently

Insufficient time, ) )
_ Extend roasting, monitor
Under—-roasted moisture not reduced to <

5%

seed moisture

Use machines with uniform
Heat not evenly
Uneven stirring heating and stirring
distributed in machine .
design

_ _ _ Adjust batch size and heat
Overheating Excessive heat input .
1nput

Excess load reduces even | Limit batch size and
Too large batch . . o
heating increase stirring speed

A minor change in the size of the batch, whether you stirred frequently, or whether
you heated in two steps may make a huge difference in roasting consistency. With
small and medium scale mills, particularly in rural settings, the capacity to
ad just the roasting profiles to the crop and processing capacity is the difference

between efficient sustained production and losses due to trial and error.
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Conclusion

Roasting time and temperature are keys to oilseed pretreatment. Properly used,
they lower moisture, release cellular oils, enhance flavor and stabilize
nutritional content. Mismanagement, in turn, will result in wasted seeds, unstable
oil and poor profitability. Ranges of different crops, together with close

supervision enable small and medium oil mills to get uniform results

At GQ Agri, a decade of work in the field in the Southeast Asia, Africa and South
Amer ica has indicated that when roasting conditions have been optimised the amount
of oil can be increased by over 10 percent with a concomitant reduction in labor
and energy costs. Our roasting models are built to deal with these realities
especial ly with technologies of temperature control and even heating. They al low
operators to standardize roasting and take oil quality to another level with

certainty.
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About us

Agri undertaken by GQ Agri is specialized in provision of reliable, efficient
equipment in oilseed processing roasting, pressing and filtration. With our vast
experience in small and medium—sized operations, we design and deliver roasting

machines that are adaptable, cost—-efficient and local conditions optimized.

Contact GQ Agri to solve your problems and to improve the yield, consistency, and
flavor of the oil obtained in your pressing process. We have a great head of experts
that will ensure that we offer high end advice on what roasting solutions will
suite your crops, and also assist you in establishing an effective and profitable

Oil production line.
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