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Development of a Far Infrared Drying System of Oak

Mushroom(Lentinus edodes) and Red Pepper

using a Pre—-Heater
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SUMMARY

1. Title

Development of a far infrared drying system of oak mushroom(Lentinus edodes) and red
pepper using a pre-heater
2. Introduction

At the present time, research of far infrared heating techniques in Korea is developing
stage. Far infrared techniques have been implemented in various industries. However,
applying the techniques in heating field is in preliminary step. It is known that research for
far infrared dry and related industries are actively participated in Japan, and its results
indicated that using far infrared techniques for heating agricultural and food products may
help to increase drying rate and product quality compared conventional methods.

Domestic industries consume about 33% of total-consuming energy for heating process,
and in that portion dependency of fossil fuel is about 83%. In particular, drying agricultural
products highly depend on fossil fuel. Current situation in Korea may have potential
limitation for agricultural practices due to the fact that it is getting emphasizing on
restriction of generating pollution as well as using fossil fuel by Kyoto Global Warming
Agreement and environmental conservation agreement. Therefore drying techniques for
environmental conservation and using clean source needs to be developed.

Far infrared dryers use clean-heat energy that is transformed from electrictiy. The
drying system may dry various materials within various conditions. Particularly,
dried-material temperature, relative humidity, air blast velocity and temperature, conveyer
speed, and heater temperature are significant factors to determine product quality. Current
drying methods for red pepper and oak mushroom(Lentinus edodes), considered as domestic
favorite food, are convection oven and natural drying. However, both methods have
potential quality degradation, low efficiency, and drying rate.

Because of Uruguay Round Agreements Act and World Trade Organization(WTO)
system, opening domestic agricultural market is getting being forced. Therefore,
dried-product producers need to have a new drying system that reduces production cost

and produces high quality products. Additionally, a new far infrared drying technique may
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need to have high efficiency and to supply products to consumers with low price, high
quality and their favor. The far infrared drying system may provide to increase drying
efficiency and speed, and quality of dried products, using clean energy within less energy

consumption.

3. Methods and materials

The research is to design and manufacture a pre-heater for improving domestic dryer
fabricating techniques. Relationship between drying time and temperature, and optimum
pre-heating condition may be established. Additionally, to minimize loss of energy due to
ventilate, exhaust energy recycling system is implemented in this research. Moreover,
depending on direction of air ventilation, two types of far infrared dryers, down draft
airflow, air to the top of dried materials, and up draft airflow, air to the bottom of dried
materials, were used during drying process.

First initial testing far infrared dryers, double stages with dimension of 0.5%bm, and triple
stages with dimension of 0.6+*bm, were designed and manufactured. Conditions of air
temperature in drying chamber, blast velocity, temperature of far infrared heater, dried
material temperature, and drying rate were established. In addition, drying characteristics
and quality assessment were performed.

After initial testing, increasing productivity, improving the chromaticity and constituent of
dried materials from 10 to 20%, reducing consumption of energy from 20 to 40% of
commercial available far infrared dryer were aimed of the research. The dryer has 5 stages
that sized of 0.6#bm, and optimum operating conditions, drying characteristics and dried
material quality were analyzed, and evaluated. An conveyer type far infrared drying system
of up draft airflow type with high efficiency for a commercial available model was

developed based on the result.

4. Result
This research suggested that implementing a pre-heater and a far infrared drying system

increase quality of dried red pepper and oak mushroom(Lentinus edodes), drying efficiency,
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and reduce drying time. Additionally, the research recommended a guideline to design a
high efficient far infrared drying system by analyzing red pepper and oak
mushroom(Lentinus edodes) drying characteristics, drying rate, chromaticity, shrinkage ratio,
energy consumption, changing of amino acid and capsaicinoid contents.

The summaries of research are as following.

1) Drying characteristics of oak mushroom and red pepper using a microwave
pre-heater
(1) Red pepper

a. Applying microwave heat had insignificant effects on reducing moisture contents
of red peppers.

b. Applying excessive amount of microwave heating time could defect red pepper;
guideline for the expose time is less than 6 and 2 minutes for microwave heater capacity
of 1kW, and 2 and 3kW, respectively.

c. 'a’ range in chromaticity was reduced from 290 to 0.84 after applying
microwave heat.

(2) Oak mushroom(Lentinus edodes)

a. Moisture contents of oak mushroom(Lentinus edodes) reduced relatively with
capacities of microwave heaters, and exposing duration.

b. Depending on microwave heating time, top pertion of mushroom color changed
to black so that exposing duration suggested less than 5 and 1 minutes for capacity of
1kW and 2kW, respectively. Bigger than capacity of 2kW microwave pre-heater may not
use as a pre-heater.

2) drying characteristics of oak mushroom and red pepper using a far infrared
dryer : down draft airflow type
(1) Oak-mushroom

a. Far infrared drying was relatively faster than heated air drying, and drying
time was reduced from 1 to 4 hours by using a far infrared dryer within testing
conditions. Higher temperature on far infrared heater and low blast velocity can help

increasing drying rate.
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b. Energy consumption of the far infrared dryer of down draft airflow saved
from 554% to 32.36% of energy to compare with heated air drying except drying
condition that the temperature of far infrared heater was 90C and the blast velocity
was 0.6m/s.

c. Mushroom shrinkage ratio of heated air drying was lower than far infrared
drying. Far infrared drying conditions were not significant in the shrinkage ratio.

d. Heated air drying lost higher value on ‘b’ and 'E’ to compare with far infrared
drying.

e. Free amino acid contents were reduced after drying, and free amino acid
contents by using infrared drying was almost higher than using heated air drying.

(2) Red pepper

a. Drying rate of a far infrared dryer was relatively faster than heated air drying
rate. Depending on drying conditions, drying time decreased from 5 to 8 hours to compare
with heated air drying time.

b. Energy consumption of the far infrared dryer increased along increasing of blast
velocity.

3) Drying characteristics of oak mushroom and red pepper using a far infrared
dryer: up draft airflow type
(1) Oak mushroom(Lentinus edodes)

a. Drying rate for an far infrared dryer of up draft airflow type increased by
rising drying chamber temperature, and blast velocity. Overall drying time of the dryer
reduced from 2 to 5.5 hours from convection oven dry and about 1 hour from the down
draft airflow far infrared dryer.

b. In terms of decreasing 'L’ and 'b’ values after drying, the far infrared of up
draft airflow dried materials had more 'b’ values ranged from 14.2 to 16.24 to compared
with the down draft airflow far infrared dried ones.

c. Shrinkage ratio rose with increasing dryer temperature, however, the ratio was
lower than heated air drying ones and about 3% less than the far infrared of down draft
airflow dried ones.

d. Energy consumption of the far infrared dryer of up draft airflow saved from
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36.7% to 44.9% of energy to compare with heated air drying. Moreover, up draft airflow
far infrared dryer saved from 18.53% to 44.97% of energy to compare with the far infrared
dryer of down draft airflow.

e. Increasing drying chamber temperature and blast velocity caused of decreasing
contents of free amino acid of oak mushroom(Lentinus edodes), and heated air drying lost
more amount of free amino acid.

(2) Red pepper

a. Drying rate of an up draft airflow far infrared dryer was increased by higher
drying chambertemperature, and blast velocity. drying time was reduced from 6 to 13 hours
to compare with heated air drying.

b. Higher drying temperature and faster ventilation decrease least amount of 'a’
values, and they were higher than 'a’ values from heated air drying.

c. Energy consumption of the up draft airflow far infrared dryer saved from 47.7%
to 58.3% of energy to compare with heated air drying. Moreover, Energy consumption of
up draft airflow far infrared dryer was lower than down draft airflow far infrared dryer.

d. Increasing drying chambertemperature and ventilation speed of the up draft
airflow far infrared dryer reduced capsaicinoid contents of red peppers. Capsaicinoid
contents of far infrared dried red peppers were higher from 55.77 to 120.09mg/100g than
heated air drying.
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Fig. 1. Schematic diagram of microwave pre-heater.

Table 1 Specification of the experimental apparatus

Description Specification Description Specification
@ Pre-heating )
320%2,600x165mm|@ Controlling board 1set
chamber
@ Belt conveyer [400%3,624<100mm (® Magnetron 1kWXx4
LS9160GBLV12,
@ Motor
60W, 1550rpmXx1
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Microwave pre-heater.

Photo. 1.
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Fig. 2. Comparison of moisture content of red pepper as affected

by microwave heating conditions.
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Table 2 Moisture content of red pepper as affected by microwave

heating conditions

Time Initial moisture
1min 2min 3min 4min Smin | Omin
. content
Heating Ene
1kW 87.01 86.56 | 86.85 | 86.50 | 86.86 | 86.61 -
2kW 87.01 86.41 - - - - -
3kW 87.01 86.14 - - - - -

w
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w
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E
oty
il
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Redness(Aa)
N

l IR
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heating Conditions

Fig. 3. Comparison of Aa color value of red pepper as affected

by microwave heating conditions.
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Table 3 Aa value of red pepper as affected by microwave heating

conditions

Heating 1kW 1kW 1kW

1kW 1kW 2kW 2kW 3kW
energy and time | lmin 2min

3min 4min Smin 1min 2min 1min

Before heating | 33.90 | 34.07 | 33.11 | 33.25 | 35.06 | 33.74 | 35.23 | 35.24

After heating | 31.78 | 31.17 | 32.05 | 34.77 | 34.22

32.49 | 34.17 | 33.01

Before heating

After heating
Photo. 2. Comparison of the external appearance of red pepper before and after

heating as affected by microwave energy 1kW, heating time 1 minute.

==

After heating

Before heating

Photo. 3. Comparison of the external appearance of red pepper before and after

heating as affected by microwave energy 1kW, heating time 2 minutes.
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|
Before heating After heating

Photo. 4. Comparison of the external appearance of red pepper before and after

heating as affected by microwave energy 1kW, heating time 3 minutes.
‘ B -‘
Before heating After heating

Photo. 5. Comparison of the external appearance of red pepper before and after

heating as affected by microwave energy 1kW, heating time 4 minutes.
| '1
Before heating After heating

Photo. 6. Comparison of the external appearance of red pepper before and after

heating as affected by microwave energy 1kW, heating time bSminutes.
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Before heating After heating

r'

S

Rupture of red pepper after
heating

Photo. 7. Comparison of the external appearance of red pepper before and after

heating as affected by microwave energy 1kW, heating time 6 minutes.

Before heating After heating

Photo. 8. Comparison of the external appearance of red pepper before and after

heating as affected by microwave energy 2kW, heating time 1 minute.

_17_



u 1 \J
Before heating After heating

Rupture of red pepper after
heating

Photo. 9. Comparison of the external appearance of red pepper before and after

heating as affected by microwave energy 2kW, heating time 2 minutes.

Before heating After heating(Rupture of red
pepper)

Photo. 10. Comparison of the external appearance of red pepper before and after

heating as affected by microwave energy 2kW, heating time 3 minutes.
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Before heating After heating
Photo. 11. Comparison of the external appearance of red pepper before and after

heating as affected by microwave energy 3kW, heating time 1 minute.

| S
Before heating Rupture of red pepper after heating

Photo. 12. Comparison of the external appearance of red pepper before and after

heating as affected by microwave energy 3kW, heating time 2 minutes.
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Before heating After heating
Photo. 13. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 1kW, heating

time 1 minute.

Before heating After heating

Photo. 14. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 1kW, heating

time 3 minutes.
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Before heating After heating
Photo. 15. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 1kW, heating

time 5 minutes.

Before heating After heating

Photo. 16. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 1kW, heating

time 10 minutes.
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Fig. 5. Comparison of moisture content of pileus and stalk as affected

by heating time and microwave energy 2kW.
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Before heating After heating
Photo. 17. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 2kW, heating

time 1 minute.

Before heating After heating

Photo. 18. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 2kW, heating

time 3 minutes.
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Before heating After heating
Photo. 19. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 2kW, heating

time 5 minutes.

Before heating After heating

Photo. 20. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 2kW, heating

time 10 minutes.

_25_



3) mela 2t &3 3K wWE HEEA
7h) #¢& W

npol Az ute] &F¥o] 3kWY wf 7FE AIRbd FaumAle] ol s WskE 19
6ol HER At
90
A ---A--- Pileus —o— Stalk
80 | e .

(o}
o
T

Moisture content(%, w.b)
\‘
o

an
o

0 1 3 5 10

heating time(min)

Fig. 6. Comparison of moisture content of pileus and stalk as

affected by heating time and microwave energy 3kW.
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Before heating After heating
Photo. 21. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 3kW, heating

time 1 minute.

Before heating After heating

Photo. 22. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 3kW, heating

time 3 minutes.
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Before heating After heating
Photo. 23. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 3kW, heating

time 5 minutes.

Before heating After heating

Photo. 24. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 3kW, heating

time 10 minutes.
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Before heating After heating
Photo. 25. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 4kW, heating

time 1 minute.

Before heating After heating

Photo. 26. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 4kW, heating

time 3 minutes.
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Before heating After heating

Photo. 27. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 4kW, heating

time 5 minutes.

Before heating After heating

Photo. 28. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after heating as affected by microwave energy 4kW, heating

time 10 minutes.
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Fig. 9. Schematic diagram of two stage—far infrared dryer of
down draft airflow type.

Table 4 Specification of the experimental apparatus

Description Specification Description Specification

9SDG2-120F1G,
@ Blast fan 10W, 10.5m’/min*6 |® Motor 120W,
90/1700rpmx5

@ Ventilator 10W, 10.5m'/minx4 |® Controlling board 1
© Drying 620%5,340x190mm |@ Inverter 3.7KkWx3

chamber
@ Belt conveyor | 530%5,400%42mm |®Far infrared heater 7.5kWx34

Photo. 29. Two stage-far infrared dryer of down draft airflow type.
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Photo. 30. Assembling of two stage—far infrared dryer of

down draft airflow type.
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Photo. 31. Assembling of far infrared heater and heating chamber.

Photo. 32. Assembling of blast fan.

Photo. 33. Assembling of ventilator.
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Photo. 35. Belt conveyor and belt brush.
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Photo. 36. Belt tension controller.

Photo. 37. Driving motor.
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Fig. 16. Variation of moisture content of oak mushroom(Lentinus edodes)
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Before drying

After drying
Photo. 38. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after drying as affected by far infrared heater temperature
90C and air velocity 0.3m/s.
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before and after drying.
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Before drying

After drying
Photo. 39. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after drying as affected by far infrared heater temperature

90C and blast velocity 0.5m/s.
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Fig. 24. Schematic diagram of three stage—far infrared dryer of

down draft airflow type

Table 5 Specification of the experimental apparatus

Description Specification Description Specification
D The upper W560x1.4545%
preheating duct H120mn @ Shaft frame AL 12t
@ The lower W560<L.5045% . . . .
preheating duct H120mn Suction pipe O inch pipe
@ Blast fan 1.0kW, © Idler pulley G®25X706mm
10.5m'/minx3
@ par infrared MEP-550, 750W |® Driving shaft $90X706mn
(® Monitoring window W80XL300mm @ Brush G70X767mm
® Blast pipe ®64mm PPC pipe |@ Driving shaft ®90<800mm
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Photo. 40. Assembling of three stage-far infrared dryer of

down draft airflow type.

Photo. 41. Driving motor. Photo. 42. Tension controller.
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Photo. 43. Driving shaft and brush. Photo. 44. Connecting of mesh belt.

Photo. 45. Far infrared heater. Photo. 46. Assembling of far infrared
heater.
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Photo. 47. Blast fan. Photo. 48. The upper preheating duct.
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Photo. 49. Controlling board. Photo. 50. Electrical wiring.
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Table 6 Specification of automatic feeding device
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Photo. 51. Automatic feeding device.
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Photo. 52. Chain tension controller. Photo. 53. Driving motor.

Photo. 54. Motor speed controller. Photo. 55. Input guide & Belt

tension controller.
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Photo. 56. Before connecting blast Photo. 57. After connecting blast
fan & exhaust pipe. fan & exhaust pipe.

Photo. 58. The upper hole of Photo. 59. Exhaust energy duct.

exhaust energy duct.
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Photo. 60. Measurement of blast velocity of blast pipe
by an anemometer.
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Temperature distribution of far infrared heater.

Photo. 61.
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Before drying After drying

Before drying After drying

Photo. 63. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after drying as affected by far infrared ray drying conditions

90C, 0.3"%.
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Before drying After drying

Before drying After drying

Photo. 64. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after drying as affected by far infrared ray drying conditions

90C, 0.6"%.
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Before drying After drying

Before drying After drying
Photo. 65. Comparison of the external appearance of oak mushroom(Lentinus edodes)

before and after drying as affected by far infrared ray drying condition

100C, 0.3"s.
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Before drying After drying

Before drying After drying

Photo. 66. Comparison of the external appearance of oak mushroom(Lentinus edodes)
before and after drying as affected by far infrared ray drying condition
100C, 0.6%.

_79_



5

o

Az
ol

7}

=
[
=

U

©= Jehy,

o] Leu, Val

[e)

2 Glu, GInvlto] Z7le] ulbe}

Fa

kel
=

A AlaollaL, th

ol .

2 ohv] 12
F> x27] AEdd v o

o

T

ke
T

[Si3
=)

29 Felobr et FFS 7

)

Hato = e

R

3

e

-

=

).

o

R

o) 2ot
g 3694 BTl Hx

R RIS

a9y 36
2] o}y

al

Aa Pro Tyr Val Met Cys2 lle Leu Phe Tip Lys

Free amino acid
- 80 -

and after drying.

= mt T A H o &
. T . B =
,AL — AL qo_l 1 nVa ‘Ul
i o X i My - <
T o o w By &
ol o my
o) oo ol g
W oo W G & 5 T £
o o T of i %o R S
[l v S
o B O ;
SR o 5 |
N ~ - $
©ostT o8 I \
q o_H \‘._I#_m ,7|1_ 1__/|1_ i — »n |
E o T Y 5
o) Nd W o 0 [SEL M
ﬁ W A < T 9 o S
K = o N
SR S Nt :
e o T o . o T
H Ch
- wEE 5 ORI :
K Y A g .
Q#O _— g m o
ol T oM i) ~ B S S
CI IV T T i
)| f 9
- MEw w2
0 71_ S Y _~
= _= < ™ L g
SO Ba A iR £
= = . 1 g .
ﬁ - M - o
MR R N s BN i
%B‘fa%_/ﬂ%ﬂﬂwhe, n_u
T = W o o £
ol %! (S T W ey 2 = 0
E TG x o | . L, 3
o T 2
o w N wE o B 2T 2 3
— 7L oT_ AL ,m_ﬂ AH |2}
MR W - F Loy 2 £
AT oo M - B £ i
RN R oo BX = 1 g
Gl A T ks , L
- R EW ~ = Fna © v ° ¥ % o
o ﬂmm CRR M 23 . R m (jowuyunowy
il W X %o <) o

Cys Asp Gu Asn Ser Gn Gy Hs Ag Thr
Fig. 36. Comparision of free amino acid variation oak mushroom before



Table 7. Amount of free amino acid contents as affected

by drying conditions.

(unit : pmol)

Far-infrared ray drying

Amino aw Heated-air 90, 90°C, 100°C. 100,
acid doving 30/ 0.6m/s  0.3m/s  0.6m/s
Cys 299.268  66.448  32.221 165.267 275438 118.182
Asp  1226.353 1370.196 390.314 756.839 406.656 772.655
Glu  4130.105 3493.963 4511.400 5205.761 6058.202 3920.807
Asn  2691.499 1172.948 813.660 1397.970 1196.138 1252.299
Ser  2223.205 575.026 710.900 995.950 895.432 942.463
Gln  11568.79 12979.662 8366.491 14622.539 8152.365 11086.30
Gly  4076.899 1127.956 1953.263 2031.280 1947.900 2300.916
His  1121.797 538.754 954.636 943.369 614.210 943.462
Arg  2489.036 597.712 552.025 1424.297 700.943 728.827
Thr  2857.978 700.100 903.726 1140.954 783.466 1070.554
Ala OIB2 070 008 4869435 4544.504 6528.515 3995.384
Pro  3004.104 310527 649.346 602.779 621.469 584.067
Tyr 920.924  190.943 256.537 251.930 261.750 209.736
Val  4306.075 629.404 1019.406 982.117 850.409 989.942
Met 457.163  164.724 139.798 174.152 129.118 156.532
Cys2 46.434 0.152  0.036  0.033  0.141  0.168
lle  2776.497 214.755 494.195 416.221 405.605 400.845
Leu  4894.875 327.143 716.118 592.148 637.925 607.257
Phe  2198.192 463.637 576.606 607.767 504.841 591.018
Trp 456,573  81.602  86.164  94.151 114.356 134.083
Lys 1984513 561.083 771.812 868.820 537.592 548.127
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Fig. 42. Schematic diagram of five stage-far infrared

airflow type.

dryer of up draft

Table 8 Specification of the experimental apparatus

Description Specification Description Specification
1.0kW, @ Drying
D Blast fan 10.5m /minx5 chamber W560<L4700<H90mm
2 E:;t;‘frared MEP-550, 750W |5 Belt conveyer W620<L11000mm
9SDG2-120F2G,
@ Motor 120W, ® Blast pipe ®64mm PPC pipe
90/1700rpmx5
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Photo. 69. Five stage—far infrared dryer of up draft airflow type.
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¥ 9T BFFT A Addolel Ao Axst AFAx F Fuwslel Aminost ¥
< wlaskel ekl Aol
# 99 vhehe vhsh o] Aminott FFe AFEF A Awolo] AN Az F

= 1l
- A2 YE2EVF 531, 355 MESFE A A4S YEUda, €33
zo] A q

Table 9 Free amino acid contents of Oak mushroom by drying conditions

(unit : pmol)

Free Far-infrared drying

Heated-ai
amino  Raw ej €A o, eo0c, 70T, 70T, 80T, 80T,
acid E 06m/s  0.8m/s 0.6m/s 0.8m/s 0.6m/s  0.6m/s

Cys 1532.770 18.941 103.536  52.108 136.413 114.131 137.061 18.941

Asp 1260.181 101.510 105.899 193.716 152.990 136.815 135.377 101.510
Glu 2515.521 517.043 831.723 1488.126 765.264 1100.665 803.611 517.043
Asn  1430.405 283.262 244.682 464.141 172.564 243.389 192.983 283.262
Ser 1900.407 195.117  227.527 355.282 460.069 214.888 311.532 195.117
Gln  3662.905 2590.905 2751.506 5026.070 1031.616 1847.924 1798.57 2590.905
Gly 2082.157 736.494 505.255 932.284 345.967 442.966 458.087 736.494
His 273.561 606.667 782.503 1093.717 514.341 608.222 469.735 606.667
Arg  750.698 6.365 20.487  37.579  32.649 31.899  28.837 6.365

Thr 1335.580 1578.897 1040.041 1180.351 777.336 848.761 391.050 1578.897
Ala  8920.386 3060.237 2971.865 3225.890 4160.137 4515.725 2515.21 3060.237
Pro 3581.749 468.181 490.981 623.477 432.518 492.913 461.698 468.181
Tyr 857.441 493.453 518.434 641.492 323.046 396.594 310.003 493.453
Val  3552.155 726.734 666.900 885.671 459.190 579.063 432.137 726.734
Met  563.553 25.606  116..361 314.418 32.867 27.917 40.234  25.606
Cys2  20.301 0.003 0.424 2.997 0.085 0.101 23.094 0.003

lle 3025.745 396.060 429.913 533.278 360.433 443.857 323.147 396.060
Leu 4976.935 642.995 617.207 748.097 527.550 611.408 467.777 642.995
Phe 1675.556 553.642 509.971 751.979 351.408 405.086 300.637 553.642
Trp  113.604 69.135 71.188 61.458 68.394 65.029 54.634 69.135
Lys  456.721 16.988 22.009  44.079 12,567 34.033 50.873  16.988
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Table 10 Capsaicinoid value of red pepper as affected by

drying conditions

Capsaicinoid(mg/100g)

Drying Conditions

capsaicin dihydrocapsaicin Total

60T -0.6ms 66.20 33.07 99.27
60T -0.8ms 103.83 50.72 154.55
70TC-0.6ms 60.68 29.55 90.23
70T -0.8ms 62.72 29.49 92.21
Heated air drying 23.23 11.23 34.46
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Photo. 70. The Hybrid heating system.
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