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Abstract

Maillard reaction flavors had been tried by using krill hydrolysate and precursors in order to develop
Teriyaki sauce with the reaction flavors. Also, the study for applying krill to Teriyaki sauce had been tried
by using kiill instead of eel bones. To make boiled-type and grilled-type reaction flavors, krill hydrolysate
was used with other precursors such as serine, glucose and glucosamine. In the dynamic analysis of headspace
volatile compounds, 20 mL reaction flavor was analyzed by the combined system of purge & trap, automatic
desorber, gas chromatography and mass selective detector. Three kinds of Teriyaki sauce were developed with
reaction flavor, krill and eel bones, and their products were evaluated by 10 items of cooked vegetables,
cooked potatoes, boiled shrimp, grilled shrimp, fishy smell, pungent aroma, bumed smell, sweety aroma,
chemical smell, mud smell and preference. In the results of headspace analysis, 35 and 33 volatile compounds
were identified from grilled-type and boiled-type reaction flavors. Grilled-type had sulfur-containing, aliphatic
compounds, alcohols, ketones, pyrazines, and other aromatic compounds, and grilled-type had aldehydes,
furans, other nitrogen-containing compounds. In the sensory evaluation of Teriyaki sauce, the items of roasted
shiimp and sweety aroma showed significant differences for grilled-type application to Teriyaki sauce. The
above results show the possible application of grilled-type reaction flavor to Teriyaki sauce.
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{Table 1> Recipe of reaction flavor with enzymatic hydrolysate of krill meat and precursors

Ingredient (g) Boiled Grilled
Ribose 0.30 0.15
Methionine 0.30 0.10
Glucose - 0.15
Serine - 0.10
Glucosamine - 0.10
Hydrolysate of krill meat 50.00 50.00
Total 50.60 50.60
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{Table 2> Operating conditions of automatic thermal desorber(ATD)

Items

Conditions

ATD 400
Primary tube type
Cold trap type
Ist Desorption
2nd Cryogenic temp.
2nd Desorption
Desorption flow
Inlet split
Out split

Perkin Elmer, UK
Tenax- TA, Triple-bed
Tenax-TA 20mg
350C - 4.0min
-30C
350C - 1.0min
50.2 ml/min
No
11.5 ml/min

{Table 3> Analytical condition of gas chromatography and mass selective detector

Items

Conditions

Gas chromatography
Mess selective detector
Column

Column temperature

Shimatzu 2010, Japan
Shimatzu QP-2010 plus, Japan
AT-1: 60m x0.32mm * 1.0im

35T - 10min

8 C/min- 120T -10min

12°C/min-180C -7min

15C/min-230C -10min

Injector temperature 230C
Detector temperature 250C
Carrier gas N,
Column pressure 15.9 psi
Mass range 20~350 m/z
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{Table 4> Ingredients quantity used on tasty Teriyaki sauce

Ingredients quantity Unit
Reaction flavor 20 mL
Raw eel bone 100 g

Raw krill 100 g

Garlic whole 17 g
Ginger 10 g

Red pepper 1 g
Starch syrup 290 g
Soy sauce(Korea) 300 cc
Sugar 100 g
Leek 20 g
Water 200 ce

Sea tangle 5 g
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{Table 5> The identified headspace volatile compounds of grilled-type & boiled-type reaction flavor made from

enzymatic hydrolysate of krill meat

Peak area(*10°)

Compound Rl RT Grilled-type Boiled-type
Aldehyde
Acetaldehyde <600 32 2.5 5.7
2-Propenal <600 4.0 - 1.0
2-Methyl propanal <600 5.1 12 2.8
3-Methyl butanal 645 8.6 2.0 45
2-Methyl butanal 656 9.2 - 22
Heptanal 894 19.7 52 6.7
2-Ethyl hexanal 949 21.4 1.0 19.1
2-Methyl heptanal 956 21.6 1.4 -
2,3-Dimethyl pentanal 956 21.6 - 45
n-Octanal 1008 233 1.4 153.0
3,7-Dimethyl octanal 1116 27.9 1.5 -
Sub total 16.2 199.5
Alcohol
Methanol <600 33 0.9 1.3
Ethanol <600 3.8 22 4.9
2-Butanol <600 44 - 1.9
3-Methyl-1-heptanol 972 222 8.1 -
2-Ethyl hexanol 1033 243 1.3 -
Sub total 12.5 8.1
Ketone
Acetone <600 4.1 6.3 2.5
2,3-Butanedione <600 5.9 1.3 1.0
1-Hydroxy-2-propanone 659 9.3 - 3.5
3-Octanone 987 22.6 1.8 L5
3-Nonanone 1080 26.2 1.0 -
Sub total 10.4 8.5
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{Table 5> The identified headspace volatile compounds of grilled-type & boiled-type reaction flavor made from
enzymatic hydrolysate of kiill meat(continue)

Compound

RI

RT

Peak area(*10°%)

Grilled-type Boiled-type
Furan compounds
Furan <600 42 22 4.7
2-Methyl furan 600 6.6 - 18.3
2-Butyl tetrahydrofuran 1184 31.6 3.0 -
2,3-Dihydrofuran 1845 49.3 - 0.8
Sub total 52 23.8
Sulfur-containing compounds
Methanethiol <600 34 0.4 0.9
Dimethyl sulfide <600 44 - 1.7
Dimethyl disulfide 743 13.7 66.6 10.2
Dimethyl trisulfide 970 22.1 54 9.2
2.,4-Dithiapentane 835 ‘19.4 - 1.4
Sub total 72.4 234
Pyrazine compounds
Pyrazine 753 14.1 - 1.0
2,5-Dimethyl pyrazine 923 20.6 2.0 4.1
2,3-Dimethyl pyrazine 931 20.9 1.0 -
Trimethyl pyrazine 1018 237 33 -
Sub total 6.3 5.1
Aliphatic compounds
2-Methyl pentane <600 5.6 5.6 0.3
3-Methyl pentane <600 6.0 9.5 0.8
Hexane 600 6.5 7.6 1.3
Heptane 699 11.8 12.8 16.6
2,4-Dimethyl heptane 830 17.5 0.8 0.9
4-Methyl octane 871 18.9 - 0.9
4,6-Dimethyl dodecane 1106 274 0.8 -
Sub total 37.1 20.8
Other aromatic compounds
Methyl cyclopentane 625 7.6 1.2 1.5
Benzene 657 9.2 1.9 -
Cyclohexane 953 21.6 1.1 -
Sub total 4.2 1.5
Other nitrogen compounds
Trimethyl amine <600 4.8 0.9 2.0
Sub total 0.9 2.0
Total amount 161.0 291.2
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<Fig. 1> Total ion chromatogram for the volatiles compounds separated by the combined system of dynamic
headspace analyzer, GC and MSD from reaction flavor with kiill hydrolysate and precursors.
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{Table 6> Sensory results of three kinds of Teriyaki sauce for developing with reaction flavor of krill hydrolysate

Sample

.. Reaction flavor Krill Eel bone
Characteristics

Cooked vegetable 238" 1.75° 1.94*
Cooked potato 2.25° 1.56" 1.75%
Boiled shrimp 5.88° 5.50° 1.94°
Grilled shrimp 7.50° 438" 1.81°
Fishy 4.88" 4.80° 5.06"
Pungent 2.63" 2.94° 1.56"
Burned 3.25° 2.31° 3.13"
Sweet 4.81%° 5.56" 3.81°
Chemical 2.94° 1.15% 1.81°
Mud 431° 4.69° 431"
Preference rank 1.50° 2.63° 1.88°

*®Means within the same law by the different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.
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