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Abstract

Purpose: The objective of this study was to develop freeze-dried sauce that can be applied to the export market of home meal
replacement (HMR). Methods: Three recipes of Halal sauces (Kimchi, chicken, and beef) were developed and evaluated for their
sensory characteristics and preferences by domestic Muslim consumers. All three sauces were inspired by Korean cuisine and
designed to fulfill domestic and overseas Muslims’ appetites under Halal standard. The test was acquired using quantitative descriptive
analysis (QDA). The test used to test sensory evaluation (9-point hedonic scale) was conducted at a Mosque in the Itaewon district of
Seoul with 125 random Muslims. Dried sauces and dried-rice were rehydrated together in order to accurately measure their sensory
characteristics. Results: The attributes brown color, glossy, soy sauce aroma, Bulgogi aroma, sweet flavor, soy sauce flavor, and beef
flavor for beef freeze-dried sauce were scored significantly higher than other samples. The attributes yellow color, soy sauce aroma,
onion aroma, sweet flavor, soy sauce flavor, and chicken flavor were scored high for chicken freeze-dried sauce. Principle component
analysis (PCA) and external preference mapping were conducted to describe relationships between samples and attributes. Conclusion:
Freeze-dried chicken Dub-bab was scored highest in appearance, aroma, flavor, and overall flavor in the sensory evaluation by

domestic Muslim consumers.
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<2 Suree Interfoods Co., Ltd.(Thailand), 7%= Ourhome
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&) 117](Albaraka, Australia)®} $317](Albaraka, Brazil)<
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A& AA FAHL Fig. 19 JeRIATh vlRlAx Az
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E g & AGrlE AAS &2F 4°C YHI(NRD-
450HRF, Daeyeong E&B Co. Ltd., Ansan, Korea)oll 244
b BAEATE 24412 WX E AsnE WAIAA AY

Table 1. The cooking method and ingredients list for 3 different variations of freeze-dried sauce

Sample Description Main ingredient (g)
1. Prepared vegetables are minced . . N
5 M ¢ and drv i dients i 4 bri to boil Onion (35), carrot (8), ground chicken (40), Kimchi
Kimchi ¢ Wet and dry ingredients in a pan an¢ bring up 1o BOW 4y - gimehi liquid (60), dried vegetables (5), leek
3. Let it simmer until protein is fully cooked about 5 min .
sauce . . (10), water (80), soy sauce base (2), garlic (3), sesame
4. Cool down quickly until internal temperature reaches 4°C ds (5 5
5. Freeze-drying for 3 days and then pulverize seeds (5), sugar (5)

Beef sauce 1. Same method as Kimchi sauce

Onion (75), carrot (8), ground beef (80), dried
vegetables (5), leek (10), water (80), soy sauce base
(60), garlic (3), sesame seeds (5), sugar (3)

Onion (75), carrot (8), diced chicken breast (80), dried

Chicken _ Same method as Kimchi sauce vegetables (5), leek (10), water (80), soy sauce base
sauce
(60), garlic (3), sesame seeds (5), sugar (3)
Soy sauce I Ilfltl .tthe 115g;&:d1§ntst \;v(e):re p01leihand the? smm::red 10 min Halal soy sauce (900), carrot (50), sugar (100), beef
base - Lot It settied about U min With toom femperature (450), whole black pepper (2), leek (50), onion (100)

. Only liquids were saved for later use
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Fig. 1. Preparation procedure of Halal Bibim sauce Dub-bab
for sensory evaluation,
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1. Gathering ingredients

2. Cooking process

Fig. 2, Preparation of Halal freeze-dried Bibim sauce Dub-bab from raw material to finished product,
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Table 2, Definition and reference of the 26 attributes used in descriptive analysis

167

Attribute Definition Reference
Brown Intensity of brown color Color wheel
Yellow Intensity of yellow color Color wheel
Appearance Red Intensity of red color Color wheel
Black Intensity of black color Color wheel
Glossy Intensity of soy sauce and corn syrup mixture Mix 100 g soy sauce with 100 g corn syrup
Soy sauce Aroma associated with soy sauce Yangjo soy sauce 501 (Sampyo, Icheon, Korea)
Bulgogi Aroma associated with Bulgogi Bulgogi Dub-bab (CJ, Busan, Korea)
Onion Aroma associated with soy onion Onion (Emart, Seoul, Korea)
Aroma Stir-fried Chicken Aroma associated with stir-fried chicken Stir-fried chicken sauce (CJ, Nonsan, Korea)
Kimchi Aroma associated with cabbage Kimchi Bibigo cabbage Kimchi (CJ, Busan, Korea)
Bitter Aroma associated with bitterness 0.04% Caftein solution
Sour Aroma associated with sourness Mix 1 g vinegar with 50 g distilled water
Sweet Sweet sensation during tasting 1% Sucrose solution
Sour Sour sensation during tasting Mix 1 g vinegar with 50 g distilled water
Bitter Bitter sensation during tasting 0.04% Caffein solution
Rancid Flavor associated with rancidness Freeze-dried soup (Ajinomoto, Tokyo, Japan)
Taste Soy sauce Soy sauce sensation during tasting Soy sauce based sauce Dub-bab (CJ, Nonsan, Korea)
Spiciness Flavor associated with spiciness Spicy chicken Dub-bab (CJ)
Chicken Flavor associated with cooked chicken Cooked Chicken breast (Emart)
Kimchi Flavor associated with cabbage Kimchi Bibigo Kimchi (CJ)
Beef Flavor associated with cooked beef Beef Dub-bab (CJ)
Hard Hardness sensation during tasting Beef stew (CJ, Busan, Korea)
Soft Softness sensation during tasting Sous-vide chicken (Emart)
g;:x::t/e Mushy Mushy texture during tasting Mashed potato (Emart)
Astringent Aftertaste associated with astringent flavor Green tea (Dongseo, Seoul, Korea)
Metalic Aftertaste associated with metallic flavor Freeze-dried fruits (Goodfood, Incheon, Korea)

Table 3, Evaluation of sensory attributes for Halal freeze-dried

Bibim sauce Dub-bab

Attribute / Sample Chicken  Kimchi Beef
Brown 5.85¢ 10.15°  13.20°

Yellow 9.60" 620"  4.05°

Appearance Red 2.30 3.95 2.90
Black 235 460" 720"

Glossy 5.00° 6.10°  8.40°

Soy sauce 8.15° 6.92" 11.15°

Bulgogi 7.45° 6.55"  11.20°

Onion 8.20° 440" 425

Aroma Stir-fried chicken 5.40 5.90 5.80
Kimchi 1.90° 5.75" 1.85°

Bitter 4.50 5.95 6.60

Sour 1.80 3.10 1.70

Means of duplicate replication. Evaluation were scored on a 15
point scale, intensity of each attribute were counted with 1 =

weak and 15 = strong.

" Values with same letter in a row are not significantly different
(»<0.05, Duncan’s multiple range test).

http://www.ekfcs.org

Table 3, Evaluation of sensory attributes for Halal freeze-dried
Bibim sauce Dub-bab (continued)

Attribute / Sample Chicken  Kimchi Beef
Sweet 8.25" 575" 875

Sour 2.45 3.15 2.35

Bitter 1.60 2.40 2.50

Rancid 2.20 4.55 435

Flavor Soy sauce 8.15° 6.65°  11.70°
Spiciness 2.40 5.30 3.15

Chicken 11.30° 470 3.70°

Kimchi 1.97° 570 1.80°

Beef 4.00° 635" 11.65°

Hard 4.85 4.10 5.55

Soft 7.20 8.10 7.40

Texture/ Mushy 425 550 425
Aftertaste . b ab .
Astringent 2.30 4.15 4.40

Metallic 1.95 2.25 2.15

2018; 34(2):163-171
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* Active variables
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Fig. 3. Principle components loadings of significantly different attributes for 3 different freeze-dried Halal sauces, Significantly different
attributes were used for principle component analysis to find its propensity and circles were used for clustering samples.
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Table 5, Sensory evaluation of 3 different freeze-drying Halal Bibim sauce Dub-bab with domestic Muslim consumers

Sample Appearance Aroma Flavor Texture Overall preference
Beef sauce 6.81™ 6.50™° 6.45° 6.50"° 6.64°
Chicken sauce 6.91™ 6.99™° 7.10° 4.91™ 7.20°
Kimchi sauce 6.83"° 6.87"° 7.12° 6.81"° 7.06™

* Different letters are significantly different (p<0.05) by Duncan’s multiple range test.

N Not significantly different.

Preference map

6 Beef
Clusterl ¢
4+
2 -
Cluster3
o
P
Cluster2
+ 34 Eﬁi + + + +
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Fig. 4. External preference mapping of hedonic rating of consumer (without information),
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