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Abstract

The purposes of this study were to develop value-added sauce(ketchup) products with Korean advanced chile peppers
(Capsicum annuum L.), determine their physicochemical characteristics, and conduct a sensory evaluation. American chile
ketchup products were collected from American local favorites and analyzed based on their compositions. The Korean chile
ketchup contained tomato paste(37.5%), Korean chile pepper(14.1%), sugar(14.8%), vinegar(14.1%), garlic(8.5%), herbs,
plum extract, and oligosaccharide. Its physiochemical analysis showed: moisture 59.61+0.28%, crude protein 2.18+0.11%,
crude lipid 1.994+0.04%, crude ash 9.26+0.13%, crude carbohydrate 26.97+0.48%, reducing sugar 35.19+0.97%, salt 3.04+0.04%,
acidity 2.22+0.01%, pH 3.7+0.01, and °brix 36.3+0.14. Korean chile ketchup showed higher overall acceptability compared
to American local favorite chile ketchup. This result suggests the possibility for replacing chile ketchup products imported
from foreign countries(USA and Europe).
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Table 1. Basic ingredients and formulations of various chile ketchup at USA local market

Product Classification

Characteristics

Product name
Weight
Manufacture
Ingredients

Le mesurier tomato ketchup

300 g

Le mesurier Ltd.

Tomato(50%), onion, tomato puree(15%), apple cider, salary, brown sugar, garlic, cayenne pepper,
allspice, cinnamon, black pepper, salt

Product name
Weight
Manufacture

Ingredients

Heinz Fiery Chilli Twisted Ketchup
100 g
Heinz

Tomato(146 g/100 g ketchup), vinegar, sugar, salt, red pepper extracts, garlic powder, red pepper

Product name
Weight
Manufacture
Ingredients

Habanero Extra Hot Chilli Ketchup
390 g
Hot-headz

Water, tomato paste, sugar, glucose, red habanero pepper, salt, starch, citric acid, garlic, acetic acid,
onion powder, vitamin C, cinnamon, clove

Product name
Weight
Manufacture
Ingredients

Hot & spicy tomato ketchup
15 oz
Heinz

Concentrated tomato, vinegar, high fructose syrup, corn syrup, salt, spice, onion powder, natural
flavor, Tabasco pepper sauce(vinegar, red pepper, salt)

Product name
Weight
Manufacture

Ingredients

Spicy tomato ketchup
12.7 oz
Strokes

Tomato(108 g/100 g ketchup), sugar cane, vinegar, red pepper puree 3%, corn starch, salt, cayenne
pepper, garlic puree
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Table 2. The frequency of ingredients in chile ketchup by
composition groups

Classification Ingredients Fre.

Chile pepper
Moderate hot pepper

Hot pepper
Tomato

Red peppers

Tomatoes Tomato paste

Tomato concentrate

W A A D O B

Tomato puree
Salt 15

Vinegar

Condiments

Sugar 12
Onion 1
Garlic
Celery

Vegetables

Natural flavor
. Lemon juice
Flavorings ) o
Lime juice

Apple cider

— = = = W o —

Lime

—_
S

Spices
Cinnamon
Herb & spices )
Allspice
Black pepper

Clove

Water
Sunflower oil

The others

Corn syrup

Starch

Ascorbic acid
Additives Citric acid
Glucose
Acetic acid

Guar gum

e e T SV S B VS T N N e L " (S V)

Preservatives Preservatives

* Fre indicates the frequency of usage of the material into the
ketchup.
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Table 3. Basic ingredients and formulation of Korean
chile ketchup

Ingredients Weight(g) Ratio(%)

Tomato paste 751 37.5
Sugar 296 14.8
Vinegar 282 14.1
Red pepper puree 188 9.4
Starch syrup 117 5.9
Red pepper powder 28 1.4
Chung-yang pepper puree 67 33
Oligosaccharide 70 35
Concentrated apricot 56 2.8
Salt 56 2.8
Lemon juice 28 1.4
Rice wine 28 1.4
Grape seed oil 14 0.7
Basil 5 0.2
Time 5 0.2
Black pepper powder 5 0.2
Oregano 5 0.2

Total 2,000 100.0
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Fig. 1. Various examples of the developed chile ketchup
samples.
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Table 4. The proximate compositions of chile ketchups” (Unit: %)
Moisture Crude protein Crude lipid Crude ash Crude carbohydrate
Korean chile ketchup 59.6140.28 2.18+0.11 1.99+0.04 9.26+0.13 26.97+0.48
Heinz hot & spicy ketchup 63.07+0.83 1.48+0.19 0.11+0.04 13.27+0.07 22.06+0.8
F value 3.71 1.64 10.35 1.39 1.81
p value 0.002 0.006 0.014 0.000 0.002

Y All values are means+S.D. and values are triplicate determinations. Values of two groups are significantly different(p<0.05) by r-test.

Table 5. Contents of reducing sugar, salt, brix, pH, and acidity of chile ketchups"

Reducing sugar(%o) Salt(%) °Brix pH Acidity(%)
Korean chile ketchup 35.1940.97 3.04+0.04 36.3+0.14 3.7 £0.01 2.22+0.01
Heinz hot & spicy ketchup 31.68+1.84 3.86+0.17 35.1+0.14 3.3240.03 2.7240.02
F value 0.00 3.73 0.00 3.200 0.12
p value 0.152 0.001 0.000 0.000 0.000

Y All values are meanstS.D. and values are triplicate determinations. Values of two groups are significantly different(p<0.05) by #-test.
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Fig. 3. Scenes of sensory evaluation in Comell sensory
testing facility located in USA.
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Fig. 4. Sensory evaluation of Korean chile ketchup (A)
and American common chile ketchup(Hz) in USA.
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