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ABSTRACT

Seventeenvarietiesof chilli fruitsplanted at Kasetsart University werecomparatively studiedfor the
suitability for using asaraw material for green and red hot and sour pepper sauce production. Thematerials
were determined for the yield of destemmed chilli fruit and the waste after straining. After production, the
products were sensory evaluated by 21 experienced food tasters with BIB design, and hedonic preference
scale. The datawas analysed by SAS program.

For red chilli, theaverageyield of the destemmed fresh chilli was89.85% and the averagewaste after
straining was 55.36%. The variety with thelowest quantity of waste after straining was CA 500, followed
by CA 223, CA 133, CA 1107, CA 367, CA 1143—-B, CA 1018-C, CA 161 and CA 1013 A respectively.
All of thesementioned varietiesgavethewaste equal or lower thantheaverage. Theresult fromthe sensory
evaluation showedthat CA 426 with the highest total preference score, color, and acceptability, got thehigh
scoresin appearance, odor, taste and texture that was not significantly different to the highest scores of the
other samplesin those characteristics. The control red pepper sauce sample got the lowest scorein total
preference score with significant differencein every character compared to the highest scores except odor
and texture.

For thegreen hot and sour pepper sauce, theaverageyield of thedestemmed fresh chilli was 91.48%
whilethe average waste after straining was 71.20%. The variety with thelowest amount of waste was CA
919, followed by CA 1013 —-A, CA 1096 — C, CA 426, CA 133, CA 1012 -C, CA 1107; CA 367, and CA
1143 — B respectively. All of these mentioned varieties gave the waste lower than the average. From the
sensory evaluation, CA 426 got the highest total preference score followed by CA 398, CA 1013-A, CA
1018—-Cand CA 1012 —C. CA 426 got the preference scoresin every characteristic higher than the control
green pepper sauce, except in color
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INTRODUCTION for Thai dishes but also for other important dishes
of other nations. The advantages of chilli are
known, not only astheflavor and color enhancesin
foods, but aso in the medical purpose which

Many varieties of chilli (Capsicumannuum
L. and Capsicum frutescens) can grow well in

Thailand and have differencesin color, size. shape,
tasteandaroma. Chilli hasbeenused asanimportant
condiment in foods since the ancient time, not only

concerns the human health. At the present, the
world market for chilli productsis growing.
Chilli or pepper can be processed or
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preserved for usingin several forms, suchasindry,
powder, paste, puree, pickle, sauces, etc. Each
variety of chilli issuitablefor each specific product.
Some chilli products areimportant exported goods
from Thailand, such as chilli powder, dried chilli,
chilli pasteand sauces. Therearedifferent typesof
chilli sauces which their characters differ from
country to country of their original and consumer
preference. However, the hot and sour pepper
sauce, Tabasco, are still imported for the western
dish consumer in Thailand.

During maturation and ripening, chilli
undergoes physiological changes. Thirupath-aiah-
V (1977) found that immature green and mature
green contained very little water soluble pectin
whereas red chilli fruits contained 4% of soluble
pectin. Calcium and magnesium contents of the
cell walls of mature green was high, but decreased
during ripening. Methoxy content was highest in
thecell wallsof immaturegreen. Cellulaseactivity
increased during development and more
significantly during ripening of thefruit. Wijeratne
(1986) studied on effects of aging of red chilli
capsicums on yield, flow properties, suspension
stability, pungency and color of the pulp in the hot
sauce manufacturing process. He found that
capsaicin and dihydro capsaicin were the major
pungent compoundsin a cellulose model system.

From specification for red chilli sauce of
Malaysiastandard and Industrial Research I nstitute
of Maaysia. Thered chilli sauceis prepared from
chilli paste or solids, sugar, vinegar and salt, with
other optional ingredientsand permitted thickeners.

Benzoic acid or its edible salts or SO, (less
than 250 ppm or equal 100 ppm. are permitted).
Requirement include : TS greater than or equal
30%, acidity (asacetic acid) greater than or equal
0.8%, pH lessthan or equal 4.0. However, product
of the standard islikely to the product with adding
sugar .

Mauryaet al. (1984) foundthat thecapsaicin
content in green chilli islessthan that in red chilli.

The objective of the study isto find out chilli
varieties which suitable for making red and green
pepper saLces.

MATERIALSAND METHODS

Seventeen varieties of red and green chilli
fruitswereharvested and transported from K asetsart
University, Kampangsan campus, tothel nstitute of
Food Research and Product Development. The
chilli fruits were weighed, picked out of stem,
weighed, washed and drained. Then they were
submergedinto 10% sodium chloride solutionfor 1
week after that they were washed, drained, and
ground with other ingredients with an electric
blender into thefollowing formula: 7.2%red chilli,
81% of 5% conc. vinegar, 1.8% sodium chloride
and 10%water for thered pepper sauce, and 32.61%
green chilli, 44.69% of 5% conc.vinegar, 6.04%
sodium chloride, and 16.66% water for the green
pepper sauce.

Thesauceswerestrainedonaseive, weighed
theresidue, boiled for 15 minutes, and fill hot into
theprepared containers, seal the bottle cap and cool
down. Thesampleswerestoredinroomtemperature.

Theyield of the destemmed fresh chilli and
the residue after straining were cal cul ated.

All the samples were determined for pH by
apH meter, °B by ahandrefractometer and measured
thecolor of thesampleby aDataCol or I nternational
by using the control (commercial) pepper sauce
samples as the references.

Allthesampleswerepreferencetested by 21
scientistsand using theBalanced | ncompl ete Block
design (BIB design). The tasters expressed their
preferencein appearance, color, odor, taste, texture
and acceptability on the samples by using Hedonic
scale, where 1 = extremely dislike and 9 =
extremely like. Each taster tasted 5 pepper sauce
samples with plain steamed chicken, and rinsed
their mouths with water.
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RESULT AND DISCUSSION

Table 1 and Table 3 showed the yield of
destemmed chilli, the residue after straining, pH,
thetotal solublesolids (°B), and the color of sauces
measured of red and green chilli,respectively. For
the red chilli varieties, the average of the yield of
destemmed chilli was 89.85% and the average
amount of wastewas 54.51%, whilethegreen chilli
got the average yield 91.48% and 71.34% of the
average waste. The yield of the destemmed fresh
chilli varied with the varieties of chilli, the variety
which has larger stems will have lower yield than
those with small stems. Chilli variety has great

effect on the amount of residue | eft after straining.
Thevariety which hastoughtextureand strong skin
with difficulty to be grated into paste will have the
highamount of waste. Theaverageamount of waste
from red chilli was smaller than those from green
chilli.This due to the red chilli contains higher
water soluble substances degraded by enzymes
activitiesfromtheinsol ublepectic substancesduring
the fruits’ ripening, and thus also soften the tissue
(Thirupath-aiah-V,1977). By thesefactors, thegreen
pepper sauce had to use more chilli in the recipe
than the red pepper sauce, in order that the good
texture of the sauce was obtained.
Sincethetypeof the product ishot and sour.

Tablel Thepercentageof destemmed red chilli and residue during saucing process, and pH, °B and color

of red hot and sour chilli sauce samples.

Chilli Destemmed Residue after CIE color co-ordinate
varieties fresh chilli straining pH °B L* a b"
(%) (%)

CA 1096 NA NA 2.89 6.8 38.04 25.31 12.77
CA 1012-C 91.67 NA 2.83 5.8 4455 19.78 31.07
CA 363 90.23 90.63 2.77 5.8 40.50 25.86 25.09
CA 1018-C NA NA 2.84 6.0 40.07 25.68 25.31
CA 133 90.68 39.27 291 6.0 39.40 25.30 23.95
CA 1143-B 86.99 50.00 2.81 6.0 38.49 26.77 22.17
CA-1096-C 94.59 50.17 2.81 6.0 40.12 25.38 25.02
CA 161 92.04 53.00 2.81 6.0 39.84 25.53 24.68
CA 1107 86.23 43.42 2.73 6.0 37.87 25.90 21.49
CA 500 86.97 26.57 2.74 6.0 43.90 27.77 31.26
CA 1013-A 89.74 51.85 2.79 6.2 37.75 26.65 21.81
CA 1018-C 90.55 51.88 2.86 6.6 37.85 26.82 21.44
CA 426 89.17 58.24 2.86 7.0 38.04 26.53 21.52
CA 367 87.46 4541 2.61 6.0 38.75 26.36 22.27
CA 398 87.50 90.63 2.78 6.0 39.18 25.29 23.17
CA 223 89.80 37.50 2.81 5.8 48.63 10.39 38.03
CA 941 94.10 65.63 2.81 5.8 46.56 14.08 35.49
Control” NA NA 2.94 8.0 34.15 16.86 12.15
Avg. 89.85 54.51

» = acommercial red Tabasco® sauce
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The pH and the total soluble solids of the products
were low. The pH of al red sauce samples were
among 2.61-2.91 and the total soluble solids as °B
wereamong 5.8-7.0°B, whereasthe control sample
had pH 2.94 and 8.0 °B. The pH and the °B of the
green sauce were higher than the red sauce. These
were due to the higher percentage of green chilli
and sodium chloride, and the lower amount of
vinegar in the recipe than those of the red sauce.
The color of the chilli took effect on the
color of the sauces. Fromthemeasurement of color,
the red saucesampleshadthelightness(L*) between
37.75-48.63, d" (redness) between 10.39-27.77 and
b" (yellowness) between 12.77-38.03 while the
control red pepper sauce hadtheL* 34.15, & 16.86
and b" 12.15 These meant that the control had
darker color and less yellow than the prepared
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samples. For the green sauce sampl es, thelightness
(L™) of the color of the prepared samples was
among 39.18-52.02, theredness (&) was 2.14-6.68
and the yellowness (b") was among 19.61-33.19
whereas the control had the L 41.60, a" 1.30, and
b* 19.48. These meant that the control sample was
more green and less yellow than all prepared
samples. However, from the observation, all green
sauce samples had shorter shelflife than the red
sauces. This due to the rapid discoloration of
chlorophyll during storage (Trongpanich,1985).
Table 2 showed the data from the sensory
evaluation of thered chilli sample. CA1143-B got
the highest scorein appearance, whice CA 1018-C
got the highest scores in odor, taste and texture.
CA426 got the highest scores in color and the
overall acceptability. Thus for the sum of all

Table2 The sensory evaluation scores of the red hot and sour chilli sauce samples.

Chillis L.S. means (21 tasters) Total
varieties Appearance Color Odor  Taste  Texture  Acceptability

CA 1096 6.612ck 7.21%¢ 5832 545xcde  5gsa 5 7gabdfghikimipg 36 53
CA 1012-C  5.400¢ 5.17° 6.422 621@de 5532 5900 34.63
CA 363 6.09acd 6.43bce 6.352 573xde 55ga G QAP 36.18
CA 1018-G  6.852 6.79%¢f 6.182  5.000d 5,062  5.gobdfghijkmno 35 6g
CA 133 6.42ece 6.29Petg 6.692 5.@8gxde 5583 g 330€M 37.19
CA 1143-B  7.332 7.00%6gh 6.302 6.16%e G442  g.2g%Em 39.51
CA 1096-C  6.192cf 6.8124i 7.022 57gxde 5gpa 5 ggeef 37.61
CA 161 6.802 6.712€4i 5402 597ade  5g3a 5 gbe 35.79
CA 1107 7.142 7.528e9k 6.402 58gxde gi15a 71 39.80
CA 500 6.23%09 g.3gocfhijkimno g 21a 5 35acde  gp1a  590%9 36.08
CA 1013-A  7.232 7.29%€di 6.54%  6.402 6.152  6.802d 40.41
CA 1018-C  6.69%h 7.363€9M 7.162 5592 6.962 6.71% 41.47
CA 426 7.092 7.952 6542 6.30%c  §6E32  7.092 41.60
CA 367 7.382 7.932 6.302 6.382 5.652  6.072N 39.71
CA 398 6.902 7.102€9n 6542 6260 6102  6.04% 38.94
CA 223 6.572C 6.74%40 6.382 550xde G012 6.30% 37.50
CA 941 6.712C) 4.95b 6.072 4970 5.822  6.14%K 34.66
Control 5.3gbdefghijk 3 oshd 5452 4540 5252  3.42b 27.09

In acolumn, means followed by the same |etter are not significantly different at the 5% level

Control = acommercial red tabasco® sauce
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characteristic scores (the total score), CA 426
became the most preferred sample with the scores
of itseach character werenot significantly difference
withthe highest score of each character. Following
thehighest total scorewere CA1018-C, CA1013A,
CA1107 CA367, and CA1143-B respectively.
However CA426 got the less yield of destemmed
fresh chilli and higher waste after straining thanthe
average. CA 1018-C became the most suitable
variety for red pepper sauceproduction. Thecontrol
sample got the lowest scores in appearance, color,
taste, overall acceptability and the total score.
Table 4 showed the data from sensory
evaluationof thegreen chilli saucesamples. CA426

got thehighest scoresinthesauceappearance, taste,
texture, theoverall acceptability and thetotal score.
FollowingwasCA398, CA1013-A,CA1018-Cand
CA 1012-C. However these varieties except
CA1018-Cand CA1012-C hadyield of destemmed
freshchilli lessthantheaverage, andthesevarieties
except CA1018-C had the waste less than the
average.

Since the products were high acidity, the
color degradationratetrendedto bevery fast during
storage or aging (Wijeratne, 1986). Addition of
color or the use of non-transparent packaging
material may necessary to protect the products
color.

Table3 The percentage of destemmed green chilli and residue during saucing process, and pH, °B and
color of green hot and sour chilli sauce samples.

Green chilli Destemmed Residue CIE color co-ordinate
varieties  fresh green chilli after straining pH °B L* a b"
(%) (%)

CA 1012-C 91.67 64.81 3.29 17.2 42.97 6.68 25.99
CA 363 90.90 98.64 3.26 18.2 44.76 4.78 25.08
CA 133 94.66 65.50 3.35 17.8 44.78 3.79 23.36
CA 1143-B 95.00 70.37 3.20 16.0 44.46 6.32 27.52
CA 1096-C 93.96 55.00 3.22 18.8 44.28 3.85 23.23
CA 161 94.33 93.75 3.16 22.0 47.19 5.38 24.75
CA 1107 87.76 65.43 3.30 20.0 43.77 5.67 24.78
CA 500 89.57 NA 3.25 17.6 52.02 4.34 28.10
CA 1013-A 87.37 55.36 3.25 16.4 46.58 4.33 28.28
CA 1018-C 93.13 93.57 3.32 16.0 45.69 4.90 26.40
CA 426 88.00 66.62 3.18 17.8 49.48 4.25 30.03
CA 367 91.07 68.75 331 23.0 39.18 4.80 19.61
CA 398 85.47 NA 3.23 18.6 42.31 3.27 21.65
CA 223 94.17 75.93 3.34 17.8 50.31 4.60 33.19
CA 941 93.08 76.54 3.37 18.2 39.57 3.37 21.46
CA 843 89.09 NA 3.18 19.6 44.09 531 21.23
CA 919 95.93 51.26 3.08 14.0 51.11 2.14 27.96
Control” NA NA 3.05 12.8 41.60 1.30 19.48
Avg. 91.48 71.34

*Commercial green Tabasco® sauce
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Table4 The sensory evaluation scores of the green hot and sour chilli sauce samples.

Varieties of Least Squares Means Total
green chilli Appearance  Color Odor Taste Texture Acceptability

CA 1012-C  7.03@defghikmonp g gga g 43acfgmo 5 gjac g ogbdfghiimnpg 5 gghe 38.09
CA 363 5.6571P 5.742 @57axgmo  5gjac 5 1pcelikop 5.39bdk 34.08
CA 133 6.41bcilo 6.772 5.57bdenijlmn 5 37ac 5 ggbdfghljimno G 1gacde 36.28
CA 1143-B  6.892defgnikmnop g g7a 5 gsbdhijkimo 5 gpac g 12aceikog 5.720c 36.77
CA 1096-C  5.980chi 6.222 5.81bdg 5.32be @, 70aceikor 6.44ck 36.47
CA 161 5.70¢ 5.052 4.29¢ 4.32cd 5 4gbafghip 3.659 28.47
CA 1107 5.84¢cd! 6.772 7.432 5.42&¢ 5 12cd 5.1gveghiko 3572
CA 500 5.65¢Im 5582  4.67cedK 3.09d  5.12celkm 4.34cdg 28.45
CA 1013-A  6.98adefghij 6.242 6.14%fgmo 5 g5ac 7 74 6.562¢di 39.51
CA 1018-C  6.22bsjin 6.392 g.62xdmo g 47ac 7 03aceikn 6.75°cdf 39.48
CA 426 8.122 7.482 633t 6.90¢ 7.892 7.322 44.04
CA 367 6.270ef 5.622 4208 5.372¢ 5 126ct 5.4@bPefghikm 32 13
CA 398 7.31adefhikimnop 7 102 g 57acgim 5.992¢ 6 g5acelki 6.46°cdn 40.08
CA 223 6.65% 6.582 5.76PC 5.23¢  5.70bce 5.65Pefghikp 35 57
CA 941 6.31bce 6.672 6.622cd 5.85%  5.ggbdek 5.510efghikn - 36 85
CA 843 5,658k 5032 4.33¢ 4.66bc  5.3pbdfhk 5.010eghi 30.04
CA 919 4,03cdefh 5532 419 6.13%¢  5.12celkm 5.320bdk 30.32
Control 7.65% 8.202 6.24% 5.948c g 93abi 6.132cdifmnop - 41 09

In acolumn, means followed by the same letter are not significantly different at the 5% level

Control = acommercia green Tabasco® sauce

CONCLUSION

CA426 was the variety that got the highest
total preferencescoresfor both red and green pepper
sauce. However CA1018C was the most suitable
variety for red pepper sauce production, dueto the
higher yield of destemmed fresh chilli and lower
amount of waste as compared to the average.

For green pepper sauce production, themost
varietiesthat were suitable for the production were
CA426, followed by CA1013-A, which had the
lower waste than the average and high preference
scorewithnosignificant differencewiththehighest
scoresin al characters.
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