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Fig. 1. Diagrammatic form of the continuous fluidized bed roaster.
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Fig. 2. Diagrammatic form of the vacuum-soaking system.
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Batch-type Continuous

Roasting conditions for peanut kernels(A,C) : 185°C,5 minutes.

Roasting conditions for shell peanuts(B,D) : 185°C,9 minutes.
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Fig.3 Comparison of Peanuts roasted with a continuous and batchtype fluidized bed roaster.
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Table 1. Typical warm-up time of the continuous fluidized bed roaster.

Heating time(min.) Inlet temperature(°C)?
0 32
1 78
2 102
3 121
4 147
5 168
6 185
74 200

a. Temperature measured with outlet control valve closed and large fire setting for the

natural gas heater.
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Table 2. Quality measurements of peanut kernels prepared under various roasting conditions using the
fluidized bed roaster.

Freshly prepared peanuts

Roasting Breaking test Color
condition Moisture(%) Strength(g) Distance(mm) L a b
Raw peanut 7.48+0.12 31671423 3.0x0.2 54.2+3.0 12.0f1.4 13.3%+0.9
185°C-3 min 1.83%£0.14 24611282 1.5+0.1 46.2+2.2 16.6+1.9 15.2+0.3
185°C-5 min 0.54+0.10 1191x177 0.9%1.1 39.2+1.1 18.7xt1.7 13.8%+0.8
185°C-7 min 0.20£0.11  1815%517 1.1£0.3  35.0%£4.3 19.4+2.7 12.2%1.4
185°C-9 min 0.14+0.09 1644%378 1.0£0.2 29.5+1.7 20.5£2.0 10.1%x1.1
200°C-3 min 0.73+£0.15 1866404 1.3+0.2 40.7t4.7 19.2+1.9 13.8%1.7
200°C-5 min 0.21%£0.12 1585%405 1.0%£0.1 30.7+2.3 21.3%£1.7 10.4=%1.5
200°C-7 min 0.25+0.10 1744%t556 1.0£0.3 26.5+0.7 21.8%1.6 8.1+1.1
3 month storage
Roasting Breaking test Color
condition Moisture(%) Strength(g) Distance(mm) L a b
185°C -3min Nd 2201761 0.5%0.2 41.0*1.8 24.310.2 23.8*+1.4
185°C -5min Nd 18451350 0.410.1 36.5+3.0 25.4%1.3 20.2*1.5
185°C-7min Nd 1720560 0.4+0.1 30.8t1.2 25.51£0.7 21.3*+1.6
185°C -9min Nd 1766+ 688 0.4%+0.1 28.2+1.2 24.9+1.4 19.3x2.3
200°C-3min Nd 2231+443 0.5%0.1 38.31+1.7 26.5t1.0 23.31+2.2
200°C-5min Nd 2244+715 0.610.1 30.5+1.1 25.8%1.0 20.8+2.4
200°C-7min Nd 18561508 0.4+0.1 27+1.1  25.2+1.6 14.5+2.0

Quality measurement for each value was averaged with standard deviation of five measurements.
Nd : Not determined.
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Table 3. Quality measurements of shell peanuts prepared under various roasting ¢ onditions using
the fluidized bed roaster.

Freshly prepared peanuts

Roasting Breaking test Color
condition Moisture(%)  Strength(g) Distance(mm) L a b
Raw peanut 7.7110.23 29871+£216 2.4%+0.4 57.3%2.3 11.8t1.0 12.7£1.1
185°C- 5min 1.23%0.14 1828194 1.2£0.1 56.0%£1.9 13.5£1.2 15.1%+0.8
185°C- 7min 1.01£0.04 1873t 184 1.2£0. 1 55.5%2.5 14.5£1.3 15.0%£0.9
185°C- 9min 0.71%0. 11 18224399 1.21+0.2 50.2+2.4 17.1£1.3 15.7%0.3
185°C-11min 0.28%0.05 1819£273 1.1+0.0 46.9%2.4 17.6x1.7 15.3%0.7
200°C - 5min 1.11£0.08 19111167 1.2£0.1 54.4%1.4 14.3£1.6 14.8£0.6
200°C - 7min 0.69+0.06 1951369 1.21+0.2 49.612.5 16.0t1.4 15.91+1.6
200°C - 9min 0.46%0. 11 18831305 1.2£0.1 46.4£2.1 17.6*=1.4 15.81+0.4
200°C-11min 0.20=£0.07 1970£495 1.1+0.1 42.2+2.0 17.7£0.9 14.91+1.6
3 month storage
Roasting Breaking test Color
condition Moisture(%) Strength(g) Distance(mm) L a b
185°C- 5min Nd 1773184 1.1+0.1 51.8%0.8 21.6%0.9 16.910.6
185°C- 7min Nd 1886 495 1.3%0.1 50.7%+1.7 22.010.8 15.9£0.9
185°C- 9min Nd 1667 £241 1.3%0.1 46.7£3.2 24.311.5 15.5£0.7
185°C-11min Nd 1721£595 1.21+0.3 44.7£2.6 25.1£2.3 15.2£0.7
200°C- 5min Nd 1736 £ 367 1.1£0.1 53.5£1.0 21.2+1.2 16.3£1.2
200°C- 7min Nd 1701384 1.1£0.3 48.7t2.1 23.3+1.6 16.1£0.7
200°C- 9min Nd 1751249 1.1%+0.1 44,9£2.0 25.1*x1.5 15.2+1.1
200°C-11min Nd 1843 =684 1.240.3 39.9+2.4 25.2+1.0 14.8+1.3

Quality measurement for each value was averaged with standard deviation of five measurements.
Nd . Not determined.
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Table 4. Sensory evaluation of peanut kernels prepared under various roasting conditions using the
fluidized bed roaster.

Freshly prepared peanuts

Roasting conditions Flavor

Crunchiness Overall
185°C- 3min good fair fair
185°C- 5min excellent excellent excellent
185°C - 7min fair excellent food
185°C- 9min bad excellent bad
200°C- 3min excellent excellent excellent
200°C- 5min bad excellent bad
200°C- 7min very bad excellent very bad

After 3 month storage
185°C - Smin fair fair fair
200°C- 3min fair good fair

Samples were ranked by five descriptive levels : execellent, good, fair, bad, and very bad.
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Table 5. Sensory evaluation of shell peanuts prepared under various roasting conditions using the
fluidized bed roaster.

Freshly prepared peanuts

Roasting conditions Flavor Crunchiness Overall
185°C- 5min fair fair fair
185°C- 7min good good good
185°C- 9min excellent excellent excellent
185°C-11min good excellent good
200°C- 5min good good good
200°C- 7min excellent excellent excellent
200°C- 9min bad excellent fair
200°C-11min very bad excellent very bad

After 3 month storage
185°C- 9min excellent excellent excellent
200°C- 7min excellent excellent excellent

Samples ware ranked by five descriptive levels : excellent, good, fair, bad, and very bad.
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Table 6. Quality measurements of garlic-flavored peanuts soaked under vacuum and atmospheric pressure

and roasted using the fluidized bed roaster.

Freshly prepared peanuts

Soaking Breaking test Color

condition Strength(g) Distance(mm) L a b
Vacuum 21201+491 1.3£0.2 53.0%£4.8 12.5+2.4 15.8+0.8
Atmospheric 2012+ 600 1.24+0.4 44.91+2.9 15.4+1.0 14.5+1.0

After 3 month storage

Soaking Breaking test Color

condition Strength(g) Distance(mm) L a b
Vacuum 1840+502 1.5£0.2 54.7%2.6 19.1£2.7 17.8%+1.3
Atmospheric 1995+323 1.4%0.2 45.3%1.4 24.6%+0.9 17.0£0.6

Quality measurement for each value was averaged with standard deriation of five measurements.
Roasting conditions : 185°C and 9 minutes.
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Table 7. Sensory evaluation of garlic-flavored peanuts soaked under vacuum and atmospheric pressure
and roasted using the fluidized bed roaster.

Freshly prepared peanuts

Soaking conditions Flavor Crunchiness Overall
Vacuum good excellent good
Atmospheric good excellent good

After 3 month storage

Vacuum fair excellent fair

Atmospheric fair excellent fair

Samples were ranked by five descriptive levels : excellent, good, fair, bad, and very bad.

Roasting conditions : 185°C and 9 minutes.
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The Design and Application of a Continuous Fluidized
Roaster/Dryer for Peanuts

Wen-Ching Tzeng, Shyi-Liang Shyu, Ruey-Lang Chang
and Tsai-Fa Cheng

Abstract

A continuous fluidized bed roaster/dryer was designed, assembled and tested for roasting peanut
kernels and shell peanuts in this study. A natural gas burner was used for rapid heating and a recirculating
loop was set up to obtain high temperature hot air and maintain constant temperature during roasting
process. In addition, a frequency modulator was installed to adjust hot air velocity for appropriately
fluidizing peanut kernels and shell peanuts which have different apparent density and dimensions. A
porous conveyer was used to convey raw peanuts through a roasting zone in which continuously roasting
of raw peanuts was carried out. The roasting zone is a rectangular-shaped opening (15 cm width and 150
cm length) through which hot air was blown up. To ensure roasting uniformity , partition plates were
installed on the conveyer every 15 cm apart to prevent peanuts from blowing out too quickly or remaining
in the roasting zone for a long time.

Sensory evaluation of roasted products on roasting flavor and crunchness was conducted by a five
member panel using the discussion method to determine the appropriate roasting conditions. In addition,
color (L,a, and b value) of roasted peanut kernels with and without skin was measured, and compared with
products roasted by a batch-type fluidized bed roaster to assess roasting uniformity. It was found that
temperature of roasting air could be raised to above 200°C within 10 minutes by using a natural gas burner
and recirculating loop, and peanut kernels and shell peanuts could be roasted uniformly and rapidly using
the continuous fluidized bed roasting method. The optimal roasting conditions for peanut kernels were
185°C/5 min. and 200°C/3 min.

Key words : fluidized bed roaster/dryer, peanut
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