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I.

Title

SUMMARY

Development and globalization of convenient Korean style fried rice sauce

II. Research performance about project goal

1. Research performance about project goal

(Unit : number of item)

. Develop . .
Patent Quality Flavor | Develop Recipe | Manuscri .
Pilot control rgg?:r;lf property | ment of Meirs(i:rllland developm pt Afeasdeer?;; Others
Applica Patent product | system emulsion analysis | natural rcpo%t ent publicatio |P ion
tion report | opinoop| report thickener report n
Goal 2 - 5 1 2 3 2 2 8 1 1
Sum | Achieve .
2 9 1 1 3 1 4 8 1 1
ment

2. Research performance application about project goal

(Unit : number of item)

Transfer of :
technical Merchandising Policy report Eg‘ﬁicgéfcne/ Media promotion Others
know-how g
1 1 2 - 1 -
No. of Goa 3
application Achieve 1 4 - - - _
ment

IM. Objective and necessity of research development
The objective of this research project is to develop Korean flavored convenient fried
rice sauces for the globalization of Korean food and also to utilize a broad international
distribution network of specialized seasoning companies and distributors to enable the

sales of Korean flavored convenient fried rice sauces.

IV. Contents and scopes of research development
1. CAS In BIO (Specific task 1)

flavored convenient fried rice sauces
Dongwon Home Food (Co-work 1) : Development of fusion styled Korean flavored

Optimization of flavor and properties of Korean

convenient fried rice sauces

Jungjin Food (Co-work 2) : Raw ingredient processing technology and development for
Korean flavored convenient fried rice sauces

Dankook University (Co-work 3) : Standardization of product quality and verification



of product safety for Korean flavored convenient fried rice sauces

. Results of research development
The specialized flavoring company, CAS IN BIO, developed flavor ingredients for
Korean flavored convenient fried rice sauces and the seasoning company, Dongwon

Home Food, developed nine Korean flavored convenient fried rice sauces for export.

. Dongwon Home Food applied the processed raw ingredients, which were developed by
the raw food material processing company, Jungjin Food, to the Korean flavored

convenient fried rice sauces.

Dankook University analyzed the qualities and safety of the Korean flavored
convenient fried rice sauces developed by Dongwon Home Food and assured the

qualities during the storage.

. The developed Korean flavored convenient fried rice sauces were exhibited on FIC
Expo in Shanghai, China in 2015 and three fried rice sauces has been exported to

Russia in November 2015.

. Research achievements and their practical usage plan
By doing in-depth research on Korean traditional flavoring, we confirmed the
chemicals that can make Korean flavors and we also developed flavors that can

enhance the flavor in the developed products.

. We developed and exported the Korean flavored convenient fried rice sauces by doing
sensory evaluation continuously and will keep exporting the Korean sauces to other

countries.

. By developing raw material processing technology, which is assured the food safety,
we conducted the application of food ingredients to the Korean sauces to improve

flavors and properties.

. By doing systematic safety inspection and production system assurance, we achieved

product safety during the export and distribution.
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- A &=
M 2 &2 ZUel 72[=71E g
19 22 A% 2 ANFEY
D =l ALY DAY dd
- ABFF] PHHT clyel ANAE, Aud, AABREOR A 44 BAL
AEA Aunrhs A2HE 4E9 g3 §F L ALF £HE FANAD o) FA
A o) 2 F A (fast food)olt} 7152 G (family restaurant)s < &3 AaFo] thekst 2 ol &
HE S7HAI71A1 5o ZbE 957 saucef7F RSO Ul A FA ] A28 2E3te] &
2 2 #Ha d= FA Aok
ERRESRE Lk
T = 2007d 20083 2009 2010 =725 (%)
] ZH(E) 43,000 45,400 45,700 49,100 74
Al =
(Mg 44,500 487700 53,000 69,600 31.3
ZY(E) 10,200 10,600 11,600 11,400 17
=417}
ol (ulukgl 63,500 70,700 79,300 86,300 88
ZH(E) 73,000 80,400 79.200 70,600 -10.9
ul g v =
ol (Mg 102,500 127,100 139,000 127,100 86
ZH(E) 13,000 12,200 12,500 12,700 86
=Y F
ol ukgl 38,400 38400 42,500 45700 75
ZY(E) 63,000 66,300 64.400 62,600 28
E_U]—Eﬂ] =]
ol (Mg 63,800 73,000 85,300 82,500 33
ZH(E) 15,300 15,500 15,800 17.900 13.3
S
(Mg 37.900 41,600 46,500 52,400 12.7
ZY(E) 6,500 6.600 7.800 8.300 6.4
FdYF
Zoll (kg 17,500 17.900 23,600 24,400 34
52 Ax ZH(E) 2,500 2,200 2,100 1,900 95
SA}H] ol (ul vk 28,500 30,000 33,600 32,200 4.2
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%2 2 AFE] 52 Fol
&=, e, %
20084 20094 2010 SHE
T '
=9 T =9 T =9 T =9 s
T 2,274 718 2,312 876 2,167 72 -11.87 -2.03
Az
T o968 382 1,196 836 1,540 738 -11.72 28.76
=9 2,363 491 6,651 931 6,525 913 -1.93 -1.89
=247}
= 3,626 645 3,224 670 3,098 623 -7.01 -391
T4 1,600 1,465 1,888 1,620 1,700 1,535 -5.25 -9.96
EntEA R
TE 2,933 763 1,387 691 2,311 1,122 62.37 66.62
T 123 27 135 30 674 148 393.33 391.97
ke =
T 46,535 21,572 34,831 16,783 38,125 19,160 14.16 9.46
T4 83,479 99,645 76,789 55,355 95,881 59,572 7.62 24.86
22F
T= 21,543 4,941 18,896 5,516 26,566 7,685 39.32 40.59
=4 A EAAR

- 1990 tiell S0l e sauceFo AT AL FolE WM 6@ F<H vy =7}

22,0004 40213 =02, EntE A o] 38000=lA 58566=2% 71EF sauce 7t
9,600=14 18219 & HWi® F7FHAaL, AA FE¥H L Y= saucedTH T 7HEF Z Al
FHFES B 29, =75, Ao A, dALRAE WE AAL whaRR, was

7k o, ARk AaTE g Az 30%°] AGAE Holi ded ol g sauce®

Ly
o
79 sauce®] T7F= 4o S AR B xv|E AF 2 WEE & Ao® Bt

F3. AA 2 AN A7
@9l kg, o
2009
i - Z7+8
7 2007 2008 119 =) =4 E
' 3,712,748 4,109,290 3,917,802.3 2.23
o o 20,896,786,432 25,849,413,632 26,543,243 264 11.70
5 1 AC 4<
- a8y olE sauce WHE-Eo] FU sauceFE MYl @ FHIF hiEoln A%
5 o & Fole 9ty go] -7 qjube] 2] ok A= wol -] Qe Bta §-
garfre]l RS zte AEY AA o] Alsad Aol
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N __I.L HHI-AEJ LHSE al 7=|_}|-
J('” 3 F on_:l / =T o = =2+
A2 FFA B O\l A A B B HASI A =13
Xﬂ 1 = -‘13:1'—1 TTE H — 63:]:'] Eé “’]“lﬁ— -J—-XH 7HE
1. A% ¥4 ¥d FUHE T23}UY
b g wn AR A 9 ey 3
- AE PG Y, nFY, AR B FUEA = P
- A W AP F Al ogshe] 27 3% AnE A4, GO/MS-HS o] g3 @
v AR wA
(1) 9 e Tzodd
BoAge A wiHn e 08 @48 2Ag A8 139 S99 Gas
chromatography &0l E ©]-& st thdst dAe $HE Fsto] A &7 4 &4
[e) =]
WS A Skl
O wd A
H S5 £9= 30|03 rdsE 2
=5 % P19 T eF(ppm)
1 Ethanol 315010
2 Acetic acid 2,108.0
3 HMINIF 256.0
4 2.3-Butanediol 230.0
5 Isovaleraldehvde 2330
6 HEMF 232.0
T Methanol 62.4
a8 Acetol 24.6
9 Ethyl lactate 24.3
10 2,6—- Dimethoxyphenol 16.2
11 Ethwvl acetate 151
12 Isobutylaldehyde 146
13 Methw] acetate 13.8
14 Isobutanol 12.0
15 Furfuryl alcohol 11.9
16 Isoamyl alcohol 10.0
17 Acetoin 98
18 n-Butyl alcohaol B.7
19 HDMF 4.
20 Acetaldehyde 4.6
21 2-Phenylethanaol 4.3
22 n—Propyl alcohol 4.0
=3 Acetone 3.9
24 Methionol az
25 2-Acethvipyrrole 20
26 4-Ethylguaiacol 28
7 Ethyl formate 26
28 v -Butyrolactone 20
29 Methional 1.4
30 Dimethylsulfide OO
31 4-Ethylphenal trace
A, d& e AR AT, AFAE S 4, 11, 66-84, (2006).
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4.0
A B
- 70,1 4.0 79.1
2.9
9.4
57.1 64.0
.0 1.0
| 6l.
JILL gl _ ! 1 2l
3 40 50 b 70 40 50 60 70 B0 S0 100 110 120 130
9.2 $1.2
[ D
85.1 65.1 122.2
».0 120.2
s1.1 -0 51
*n-".l.i'i_,._ I Qe dme |
4 &0 ) 00 120 an 50 () 100 120
Fig. 3. Mass spectra of 3-methyl-1-butanol{A). dimethyl trisulfide(B), benzeneacetaldehyde(C) and benzene-

sthanol(D).
A b, o], A, AT, st AA HFe] 5A-A A7 E, J. Korean Agric. Chem.

Soc., 35, 346-350, (1992).

Table 2. ldentified compounds by methel acetate extraction m Korean traditional soy sauce

Meje conc 1:4 Meju conc. 1.3:4 Kyupjang
o) 150 210 90 150 210 90 150 210

No BT, Identified Compounds

172 Thiirane C e} o o

190 Acetic acid e o C C =, o

1895 Benzene C o J

319 Unknown o o

Butyl hydrazincoxalate »

350 Propanoic acid, 2-methyl

373 Butanow acid . D o c
500 Pertarwne scsd = o
6552 3-Methyl Butanoic acid

- R - O R
L2
i
[

10 593 Pentanoic acid

L1 599  23-butanediol i [ ()
12 G4 2-Mehtyl Butanme acid

13 6.21  Acetic acid hutyl ester 0

14 635 2-Pentanone, 4-hydroxy, 4-Mehtyl ! o
15 B.70  1-Fropene 2-floure ¢

16 706 1.2-Ethanediol monoacetate o

17 770 2-Pyrrolmethanol

18 H67 1.2-Ethanediol discetate - 3 o C o
14 1021 Unknown

e ] 1008 2.24.66-Pentamethyl, Heptanc O
21 1235 (+ HSk2-Hydroxy-3,3-dimethyl-. s [

gamma butyrolactone
a2 1244 4H pyranone 3-Hydroxy 2-Methoxy

] 1254 Methyl cinnamate ) a o
24 1356 1 1-Cyclobutane dicarbaxylic acid |

25 15896 Butviglyeol ascetate (] [ o)
26 14.90 Z2H-Pyran-2-one tetrahydro-6-methyl (=]
@7 1504 Dudecane c }

28 15.05 Benzow acwd « T - - -
20 1585 Inhydro thiophene © o C
1] 1711 Benzeneacetic acid € o

] | 17,74 2H-Pyran-2-one, tetrahydro-4-hydroxy ©

2 1796  Tridecane -

R 1943 Phenol, 2 6-dimethuxy s o

K] 1957 Benzenepropanoic acid € (=
R 2074 Tetradecane o e = o

i 21,156 32H»Furanone, dihydoro 2-Mehtyl [=
a7 21.90  Dodecanal (o]

R 2255 Benzaldehyde, 4-methyloxime e o
G 2334 Heptadecans o > '

40 2444 Benzoic acid 4-methoxy ethyl ester £ ¢ o

41 24,86 Benzoic acid, 4-hydroxy 3-methoxy o C « = s : o o ©
42 24,88 2-Propenoic ackd, 3-(F-flusrophenyl) o o o
43 24.92 Cyclododecane o © (o
44 24.99 Nonylphenol o (o]
45 25.06. Benzeneacetic and. §-hydroxy, methyl Q c

46 25.44 Acetamide, N-(4-methyl phenyi) o @
47 26,28 3-Nonyn-1-ol a 0 &
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Table 2. Continued
3 Meju conc 1:4 Meju conc. 1.3:4 Kyupjang

9 130 210 %0 150 210 90 130 210

Noe RT. Identified Compounds
E 2‘14‘3 Ij 3-1- Fllem lethanol-1
44 2717 124-Cyclopentancirione
5 2736 Phenol 35-dimethoxy
61 2650 Hexadecanoic acd

a2 2680 Hexadecanoic acid, ethyl ester

51 MHA5  Lnknown

I 2741 1.2-Cyclopentanedions  1.3.5.5-tetramethyl
55 2747 Unknown

G6 2812 Benzoic acond, 3d-dibydsoxy

57 2428 L2-Henzenedcarboxylic acd,

bis( 2-ethylhexyl) ester
58 2099 9,12-Octadecadiencic aced

54 2092 9ddtadecenoc acd (2}
Gl 2946 Uctadecanoic aod
(i3] 0 Unknown

i 3067 Pheaviatanine-proline. diceplopipera
[i%] 3088 Tsoguinalino]
fid 3174 Hexadecane, 2610, 14-tetramethyl-

WE, &4, B, s dEge] ukyp ol #osteE Fo Fm|Ixte] 4 (1D,
Korean J. Dietary Culture, 12, (1997).

r—{u

AS A A St d Bl = oF 1409959 7] AdEo] HauEHA
1% acidi ¢ phenoli2l 7} 7}4 wWo] R 1%, aldehyde, ketone, alcohol, ester
T e s9tE v 7] Aol gl HIAT

]

O

sulfur compounds, thiazole¥ 3
el G olEe] o] o3 o] FolA

55 AYn g FA9 s
BEFE WAA Ak AzAL, ARAT], A 7Y g 713E 54 713 o wheh (ko] stk
ol Gkl 5 glol Alwel dviE L = b ] 24 ojw i Aot l=A #el
& davt o

1=

=]
- 1000 mL &3 Zd7]o 7+ 250 mL¥ hexane 250 mLE #H7}ste] 24E &4 T& e
X

- A AgFo]l Ay Fo] AR stFS AA st A 3
- 94 sER SRV fste] 2=E AA Fi A w505
- GC 4% vialdl ¥¥ES F3}o 500ppmo2 FA o] Aol AL&3 S

© Head space A&

- Head space #4248 vialdl A|55 4 mLY FH3 oo E435A 5.
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&)

Mz

B-1. SHABES AAY AE B

- instrument : 6890 GC (Agilent), 5975 MSD (Agilent)

o

Column DB-WAX (30 m x 250 um, 0.25 um thickness)
He gas flow (mL/min) 1.0
Injection vol. 1.0
Split mode 20:1
Inlet temp. 250C
Detector temp. 250°C
Mass scan range 29-800amu
Solvent delay time 3 min
Rate (C/min) Temp.(C) Time(min)
Oven tem 40 3.0
b 5 200 0
10 240 3.0
©-2. Head spaceAl-&
- instrument : 6890 GC (Agilent), 5975 MSD (Agilent)
Column DB-WAX (30 m x 250 um, 0.25 um thickness)
He gas flow (mL/min) 1.0
Injection method. Head space (80T, 30min.)
Split mode 10:1
Inlet temp. 180°C
Detector temp. 250
Mass scan range 29-800amu
Solvent delay time 2 min
Rate (C/min) Temp.(C) Time(min)
Oven temp. 40 3.0
10 240 3.0
@ 4 2
A SuiAlEEE AAg A=
No. Compound name Matching Qual. RT product
90 547 5
1 2-methyl-1-propanol 90 5.47 A9
90 547 A
78 6.43 5
2 0-Xylene 78 6.43 44
78 6.43 AR
83 6.60 5L
3 1-butanol 83 6.60 A
83 6.60 A E

_16_



B. Head spacerl-&

No. Compound name Matching Qual. RT product

_ _ % al

1 Furan - - 484
90 2.29 A3
64 2.40 &l

2 Propanal 72 241 A4
90 547 A E
72 3.06 L

3 Acetic acid ethyl ester 78 3.06 44
78 3.06 A E
83 3.37 &l

4 Butanal, 2-methyl 74 3.36 449
91 3.36 A3
90 3.42 o al

5 Butanal, 3-methyl 90 3.42 A4
_ — }\‘ljl s
36 4.09 oL

6 ethanol - - 244
86 4.09 A3
90 6.60 Tl

7 1-Propanol 91 6.59 A4
_ _ /\TIJJ I
— — %. Il

8 1-Butanol 78 7.62 244
_ _ Atlll x
72 852 o

9 Sec-Butylcarbinol 83 851 A4
78 852 e
_ _ % Il

10 3-Methyl-1Butanol 83 8.55 444
83 8.57 A
39 10.46 &l

11 Propanoic acid 50 10.43 A4
_ _ A‘E x
36 11.90 Tl

) ) 90 11.90 A4
12 Acetic acid % 1101 e
_ _ JJO_-L al

13 2-Furanmethanol 94 14.46 R
97 1447 A
91 1731 B

14 Benzeneethanol 91 17.32 R R
_ _ /KD —L‘j_
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a4 2

rAe] 7] AEoi= esterit, alcochol phenol#, ketonei, aldehyde® o] &elA L,
FEWH Y A e mel FAEE 249 Aolrt dvke As F2l 5k
wAAY T3 v gt ¢ Aol HE HA ZFAUTE FE FESHE Wl gt HEE
&g Ayt A ggel oM BSTFAR trimethylsilylation A A A 218§k £3lo] @kt
ol A= F 7HA WHoR FU|HES 74 ST, SuiAEEES T &) 4R
F= W Ho Head spaces o8&k Wo]l & a4 AS g2 gt 9 Ao A
= FEASE A7 HF AES head spaced ©]&ste] BT ¢S d4E AHE 7
g e o Holy
(2) 137 7T Z25HIH

AP ATl #AuiE Ade aFFY] AT A4S fste Y stATE Gas
chromatography ZH| & °©]& 3sta, st A8 WHE Sato] 23440 &7 4+ &4

[e) =
e ma sl

O E=F2A
Table 3. Volatile ds in traditi kochujang at various fer tion period f(unit : peak area %)
I:,k o nels Fermentation perod (day)
. 0 30 &0 Dk 120 150
Alcohols
7. Ethanol 12.64 6776 3838 3558 31.64 2587
8. 1-Propanol - 007 006 008 trace ni3
14, Z-Methyl-1-propancl 210 284 1095 12.44 11.08 14.92
15 Z-Propanol - 0.0s 001 003 03 LLAVRY
18.  1-Propoxy-2-propanol 010 0.1 002 0.04 0.02 .04
19 1-Butanol 3901 4.60 294 4.32 S.46 4.60
20 3-Methyl-1-butanol 384 4105 a.91 14.17 14.84 1409
22 A-Methyl-1,.5-pentanediol .36 0 004 0.06 .03 0.05
23, Z-Methyl-1-pentanol - .07 (VR 001 trace 0.0z
26. 2-Ethyl-1-butanol (kg .02 o.o1 trace LIRS | 001
28, 1-Hexanol - - - 03 .01 Doz
29, 3-Ethoxy-1-propanol LS 002 002 003 0.02 URIE
31, 2[2-(2-Butoxycthaxy)ethoxyethanol, - 0.01 0.0t 0oz 001 003
35. 1.2-Butanediol - - Q.01 o1 0.01 0.1
41.  2-Furanmethanol - 001 trace [iXi1 001 0.1
43.  3-Methylthio-1-propanol - 001 trace trace L] -
45, L-Armiino-2-propando] - 00z trace (LR § ool nonz
46, Benzenemethanol - - - - .01 a3
50,  Benzenecthanol = - - . o1 0l
Esters
5. Acetic acid, methyl ester 5.06 ra7 14 20 .26 16
6. Acetic acid, ethyl esier LR 5.58 Q.18 12.29 .59 14.97
9. 2-Methylacetic acid, propy] ester 0.30 0.55 020 0.52 0.04 0.47
1. Butanoic acid, cthyl ester 1.26 543 9,14 12.70 9_E0 1358
13, Pentanoic acid, cthyl ester - - 004 0,08 n78 0oy
21. Hexanoic acid, cthyl esier KIS 13 019 0.7 (LR (LR el
27,  2-Hydmoxypropanoic acid, cthyl cster 029 053 20 014 0oL 007
32 Octanoic acid, ethyl ester - o7 003 0.03 (LX) 003
34. A-Hydroxybutanoic acid, ethyl ester - 003 001 naz 0.02 002
42.  Butanedioic acid, diethyl ester - 001 trace trace LX) -
EEN 4-Ethylphenyl acetate - 0.0L trace ace 0.0 0.1
Ak FOxobutanoic acid, ethyl ester - - - - .01 -
47, 2-Phenylacetic ackd, ethyl ester - 0,01 trace trace 0.02 -
Alddehydes
1. Aczialdehyde 4.61 .68 .27 03w 0.08 06
3. Butanal - - oLy 004 0ol 004
16, a-Methoxy-1-butanal 0.07 002 OLOE 013 0ol 016
Acids
30. Acetic acid - 0.01 i oz 0oz 003
36,  Propanoic acid - no3 o.o1 0z A0z 0.0
37, 2-Methylpropanoic acid - 007 002 b0kl D08 08
3H. Butanoic acid [T E i1z o5 .05 RER Y 0.0
39, 3-Methylhutanoic acid - oz o1 (LN 001 0.0l
4. Pentanoic acid - - - - 01 -
L Hexanoic acid - - - - (LR}
Alkanes
17. 1-Mecthoxy-pentane 003 (R oz 0,04 K 0.06
Alkenes
4. Ethoxyethene (Ui 044 miz 0l trace 012
Ketones
2. Ethenone 21.49 030 1101 008 005 n.03%
24. 3-Hydroxy-2-butanone - 0.0z (LR .09 .01 0.02

#HAG, oldg, gL, moa, A LFE 494 T AR Fr14E =4, Korean J.

Food SCI. Technol., 29, 745-751 (1997).
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Table 2, Vlutile compounds in Kochwjong made of commercial amylase and protesse at varlous fermentation tme {unit; peak area %)

beak Mo Fermertation pericd (day)
] LI ] 0 120 15l
Aleohols
7. Etbuired 2000 51 44l 47844 [5.810 13,348 Ws
&, Propanol - 033 fruce (L2 (164 -
14 2-Methyl- | -propanil 1321 [1.642 17,668 LiETI 12944 1
16 Butanol 0.75% 0125 (.05 (376 I.[H4 HELH]
17, -Methyl- | -butanol 1k [6.372 4.2 J5.004 Th024 1200
14, Pentans . 02 0027 I ols -
H 4-Methyl- | -pentanc] s 111 L (i Irce HL)
21 2-0ctanol 049 nos 0012 i (LM -
13, Hexupd - . . . i LK
4. 3-Ethogy- | -propancl - 03 iy (43 (024 LI
123 Butsnediol 0.4136 00400 ITRE 0.087 (L03s HCY
4. X Furinmethanol - - {014 Irae LIS -
43, 3-Methylhio- 1-propanal I
47, Aumini-2-propans (.04 o2 A E e L) (LINIY
4H. Beneenemethana] . . : Y
31 Benmencthanol - - (0K Irace frace HITEY
Esters
&, Methyl acetale . 038 I I (128 T
f, Ethyl acezale 3506 14,632 ELL 5.0 M6 7.5
0, Propyl propionae L4k 32 [0 IREN] (LI (L5
11 Exhyl bustyrte 1.122 0341 0542 L] 26 i
13 Byl petanate 1Al N.045 frace frace: fruce: (3
15, Pheny | scetate - - 0.03% e (h0HH (W5
1%, iyl avete [.145 0024 (e (LUKt tin HILTE
21 Exhyl caproate 14154 0l (L.285 (L3 (043
5. Fthiyl Rt : . LS (LK (LIHIS (1] et
4. Eahyl eaprylate . . [1.TH 11007 iLINiS i
31 Eabyl-3-hydrosy -butyrat - - 0ol (e LA LY
X0, Byl osbeite - - (0,0 fruce (o UL
1. Eilyl sweeinage - - - - (M5 (LK
42 Fehiyl ben@oale ' . . . ' L
4. Exhylpheny! st . . (0 £,k e il (K
48, 2-Phenylethy] ncetale . ‘ LATRR Iz Irice il
Aldehyvdes
|, Acelaldehyde LEa 0049 | B45 frace (.074 IR
1 Butanal RIRL] 0ae Trace IFace (A (LK1
I8 5Methyl 2 lorrearbamaldehyde 1,354 142 (17 .26 145 (135
44, 2 Methyl- 2-pentenal . . . . {12

#HAG, olgs, aaAE AT AFusge =434 T Aed FdE

Korean Soc. Agric. Chem. Biotechnol., 46, 207-213 (2003).
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Table 1. Volatile flavor compounds in improved kochujang made of soybean koji at various fermentation time
(unit: peak area %)

Fermentation period (day)

Peak No.

0 30 60 90 120 150
Alcohols
7. Ethanol 18.18 7.46 1056 48.34 15.61 19.03
8. 1-Propanol 0.28 0.55 021 .05 0.16 016
14. 2-Methyl-1-propanol 3.10 16.80 9.44 10.44 23.53 21.10
15. 2-Pentanol 0.49 1.20 1.41 5.11 0.32 0.32
16. 1-Butanol - 0.13 0.05 0.31 0.80 1.14
17. 3-Methyl-1-butanol 14.65 15.13 8.40 15.28 30.99 29.54
19. 1,6-Hexanediol - 001 0.01 0.01 .06 0.01
21. 2-Methyl-1-pentanol 0.01 trace 0.01 0.01 0.01 trace
23. 2-Octanol 3.76 0.02 0.01 0.01 0.03 0.01
25. 1-Hexanol - 0.02 trace 0.01 0.03 0.04
26. 3-Ethoxy-1-propanol - 0.03 oz 0.02 0.03 0.05
36. 2,3-Butanediol 394 0.18 0.13 0.12 0.14 0.18
43. 2-Furanmethanol 0.15 trace 0.01 0.02 0.1 0.02
45. 3-Methylthio-1-propanol 0.25 trace trace 0.01 0.01 0.02
52. Benzeneethanol - - 0.01 0.04 - -
56. 2-Ethenyloxyethanol - - - 0.02 - -
Esters
5. Methyl acetate 7.53 0.31 1.47 0.33 0.15 019
6. Ethyl acetate 0.61 48.59 51.22 9.72 11.38 11.96
9. 2-Methylpropy! acetate 0.42 0.48 0.26 (.08 0.35 0.14
11. Ethyl butanoate 9.55 107 0.91 0.43 0.28 0.59
13. Ethyl pentanoate - 0.04 .02 L.70 0.08 0.10
18. Ethyl hexanoate - 0.17 0.14 (.01 0.28 0.24
24, Ethyl lactate - 0.09 0.45 .01 0.03 0.09
29. Ethyl octanoate - 0.02 0.02 0.02 0.01 0.03
32. Ethyl 3-hydroxy butanoate - 0.01 0.02 0.01 0.m 0.02
34. methyl-2-hydoxy-4-methyl pentanoate 0.67 0.01 0.02 trace 0.02 0.03
40. Ethyl decanoate 0.23 0.04 0.02 0.02 0.01 0.02
44. Diethyl succinate .56 0.12 0.11 0.10 0.17 0.14
47. 4-Ethylpheny! acetate (.32 trace 0.01 03 0.01 0.02
48. Ethyl acetoacetate - - - - - 0.03
49. Ethyl 2-phenyl acetate - 0.01 .02 0.05 0.02 0.07
Aldehydes
L. Acetaldehyde 2.52 .47 11 0.15 012 0.31
3. Butanal 015 trace trace trace 0.03 0.02
27. 3-Methoxypropanal - 0.01 0.02 0.02 0.03 0.04
31. Furfural 255 0.08 0.04 0.05 0.08 0.11
Acids
30. Acetic acid - - 0.01 trace trace trace
33 Propanoic acid - 0.01 trace 0.01 0.01 0.03
35. 2-Methylpropanoic acid .50 0.03 0.06 0.15 0.10 (.28
39. Butanoic acid 0.27 0.03 009 0.17 0.17 0.13
42. 3-Methylbutanoic acid 0.18 0.0 0.01 0.01 0.m 0.01
50. Hexanoic acid 0.28 n.03 0.01 0.01 0.02 0.02
55. Octanoic acid - - - trace - R
Alkanes
20. 1-Methoxy-2-methyl propane 077 0.06 0.05 0.03 0.09 0.07
22. 1-Methyl-2,4-diamino cyclohexane 0.27 trace 0.01 trace trace 0.01
28. Isothiocyanatoethane - 0.03 0.02 0.02 0.03 0.04
37. Diethoxyethane 0.23 0.m trace 0.01 0.m .02
38. 1-Ethenyloxy-2-methyl propane - - - 0.03 0.01 0.01

=

A, Korean J. Food SCI. Technol., 29, 1144-1150, (1997).

A9, olds, Mo, ToAE S AP i SHNA F AWA P ARe
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39| =Ee AR A3 gEHor nFFd A= o 40-50F9] F7] RSl =48,
S 7IRF A7 Bl wEr 249 Aperh lglow, RS setE el & Aol7h uhA
o skt
o .

main3}3E o= alcoholi ¢t esteri7F A, Az Ho|ule} aldehyde ¢} alkanef =
9k vl &9 Aol7k ATt ol A HA FEI HAF alcoholw &t esterFg 712
.
e}

[e)
o
2 o] F7hAQ sgtEwe A=k Als F7) 4% profilings HA o2 sk gl

=
2 o x] ek
o A= ]

= -
DFFES A BolE L Qi AR} BE 3EF 254 Fojstel gL,

@ A
D-1. iA=L 2
- 500 mL ¥7A 60g¥ LFHe 2o &4
- D.W. 250 mL& %-o]x g
- 1000 mL 3% Ztj7]e] %] Foxl

Kl
i
o
o

N

ofS Y1 hexane 250 mLE H7}ste] A=

©@-2. Head space A}&

- Head space #41-& vialol A8E 4 mLA #H3 t}S £435%8 S5

&
@-1. S AER Axe AT 24

- instrument : 6890 GC (Agilent), 5975 MSD (Agilent)

x4

e

Column DB-WAX (30 m x 250 um, 0.25 um thickness)
He gas flow (mL/min) 1.0
Injection vol. 1.0 ul
Split mode 20:1
Inlet temp. 250C
Detector temp. 250
Mass scan range 29-800amu
Solvent delay time 3 min
Rate (C/min) Temp.(C) Time(min)
Oven temp. 40 30
5 200 0
10 240 3.0
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©-2. Head spaceAl-&

- instrument : 6890 GC (Agilent), 5975 MSD (Agilent)

Column
He gas flow (mL/min)
Injection method.

DB-WAX (30 m x 250 um, 0.25 um thickness)
1.0
Head space (80C, 30min.)

Split mode 10:1
Inlet temp. 180°C
Detector temp. 250C
Mass scan range 29-800amu
Solvent delay time 2 min
Rate (C/min) Temp.(C) Time(min)
Oven temp. 40 3.0
10 240 3.0
® A%
@b Library and Area
A SHiAITEE A AE
No. Compound name Matching Qual. RT product
97 417 AL
1 Trichloroform 94 417 2=
95 4.16 Z
72 4.39 449
2 4-ethyldecane 64 4.39 A=
- - ]
72 - A
3 1-propanol - - A E
90 454 Z1
97 31.00 449
4 Ethyl palmitate 97 31.00 =
- - Z1m)
- - A
- - B
5 Ethyl hexadecanoate 99 31.03 2]
68 31.70 EEE)
6 Trichlorododecylsilane - - S 3
- - Zlm)
- - A
7 2,2,5-trimethyl hexane 50 31.70 =
53 31.74 Zn
99 35.03 JAd
8 Linoeic acid ethyl ester - - ANzHE
99 35.10 Z
- - FAd
9 Ethyl(9E,12E)-9,12-octadecadienoate 99 35.03 =
- - 21 H]
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B. Head spacerl-&

Compound name Matching  Qual. RT product
- - A
1 Acetic acid, ethyl ester 78 3.06 3 =
- - Z1|]
- - A4
2 Formic acid, methyl ester 43 3.30 2=
- - 1]
86 3.93 A4
3 Ethanol - - =
86 3.96 Zi
95 5.05 A9
4 chloroform 9% 5.04 SR =
90 5.04 ]
- - A4
5  1-Propanol - - 2=
72 5.55 Zn
64 6.58 A
6  Iso-Butylalcohol 91 6.56 E
81 6.57 Zim
- - 9
7  1-Butanol, 3-methyl - 8.62 SR =
83 862 2]
86 10.22 349
8  2-Butanone, 3-hydroxy - - af =
- - Z1 7]
90 10.68 A4
9 Fomamide 90 10.62 S E
90 10.57 Zim]
- - CRCRS
10 N,N,-Dimethylformamide 90 10.67 =
- - Z1 ]
- 10.77 A9
11 NI - - 3 25
- - Z1 |
80 12.01 A4
o 80 11.99 HAE
12 Acetic acid 3 1198 A0
90 12.17 A4
13 Ethylic acid - - =
- - Z1 ]
86 13.53 A4
14 1,3-Butanediol 86 13.52 SR =
90 13.52 ]
- - A4
15 Phenylethyl alcohol - - el 3k =
91 17.32 Zim]
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@ 2

Q) #7& F7E% z2add

2 Ag2 AFd #AuFEa Qe ZFUEY AR 4SS st Jd AT Gas
chromatography gH| & ©o]|& 333, gFst Al WS F3to a4 &7 A+ &4

W A s,

@

ZA}

e
ro

Chils

Pesk Sesarre pil{ses %)

Mo Flanor camponents Kok KoCc  CvGe  Ois

1 pmdne D T
2 pymazne L + 0 *
3 2-pereyl fursn - .
4 N-pemmann + * - .
3 l-mebyl pyrazine 133 1346 14.6 111
& dmety] thiaade LE 14 LT 13
7 a-disethyl thissole + + - 04
B  methy] mridne - - ] .
9 2 Satimethyd pyraine (B 13 o 6
W Tbedirethyd pyrine e ] 7 &4
11 ethyl pyreaciee 23 12 23 L%
12 2 3-dimedeel pyeazine 19 LT L 14
13 moitd cbed pymaine a7 7 T 4
14 2-ethryl-Somesthy] ryrxzine 4.1 hd 49 43
15 ety prrazine 4.8 52 49 24
16 deetingd 25-cimesind pyeazine 4.4 A0 40 a7
17 Zestbuyl3 S-dimesiy] pysazine + - + -
18 I-(aceryhony-propmmone L4 13 L6 13
1 aceic ackd La - *

fumfiaral 2t 18 1.7 L6

21 2-ohenyl 5oty pyragine * * * +
2 1-42- Faramy] peshanone: 1Lz + * +
13 pymie * + * +
24 Themamidchde: * - * *
5 heforyl aoctate + + + +
26 2-pereyl pyidine + - + +
2T S-methyl-2-furfusal (K 14 L& 20
3 2epomonyl fuen + + - *
25 Z-methoxy mymdne + - + "
30 furfunyl proponae: + * + -
Al soshd pvezine L LT L4 L&
31 dednde2(3H)- hamaone 11 Tz an 74
33 furfiaryl aloohol T4 71 T4 ]
M Tacotylfemethy] pyrsne * + Lo
35 I-acethyl-S-mesied mrasne Lo [ ] 1.2 L3
3 T-acrryl-4-meihy| deazole (1] - +
27 oyl micoomar o * - +
3 pumisoc] 1z Lo 2 |
3 eyl pymole * - + -+
a0 phenad - - + +
41 Thppmole2-cahorbdelinde + - * -
4F  Zarethyl-T-vmie cotoxaliebypde + - + +

43 cwpenol — S . i

YL *: nox detscted

AGT, o)A, ol fd], ewtdl, F=ak B Tt AR FUIAE vla % dAs A E

o] &3t odor ¥ #4, Korean J. postharvest SCI. Technol., 6, 200-205, (1999)

_24_



Table 1. Quantification of identified volatile compounds iselated from sesame oils roasted by Dorige and eleciric pan
at 170, 200, 230°C

Quantification (ppm)

)
No. l;:zk Compounds (DL:;_” Dorige Electric pan
. 170°C . 2000C 230°C_ 170°C_ 200°C 230°C
Pyrazine
I. 8  2-methylpyrazine 787 0.81 8.84 13790 4705 150h44  136.71
2. 12 2,6-dimethylpyrazine 876 2.56 18.10 65.68 3842 .69 67.66
3. 13 Ethylpyrazine 879 0.16 1.11 11.50 362 1465 10193
4, 14 23-dimethylpyrazine B82 0.10 1.32 8.71 3.80 910 9.20
5. 19 2-ethyl-6-methylpyrazine 962 0.09 1.18 897 323 126 8.56
6. 20 2-ethyl-S-methylpyrazine 967 0.72 5.71 11.84 9.72 13.29 13.34
7. 21 Trimethylpyrazine 9269 0.07 0.79 4.08 1.67 146 399
8. 22 2-ethyl-3-methylpyrazine 973 - 0.13 0.91 0.26 0.77 0.91
9. 27  Isopropenylpyrazine 1034 0.09 (.33 1.57 0.42 1.05 1.25
10. 28 2-ethyl-3,5-dimethylpyrazine 1044 0.39 3.21 8.14 559 7.32 8.67
11. 31 2-methyl-3t-propenylpyrazine 1099 (.81 0.17 0.94 0.24 0.74 0.85
12, 33 23.diethyl-5-methylpyrazine 1120 0.10 0.14 0.55 0.39 .48 0.67
13, 34 3,5-diethyl-2-methylpyrazine 1122 (.26 0.30 0.77 0.53 0.53 0.69
14 35  Pymolo (1,2-A) pyrazine 1163 - 0.40 0.78 0.52 1.28 1.38
Total pyrazines 6.16 41.73 26234 11546  277.06  264.81
6 Thiazole
15. 7 2-methylthiazole 768 0.14 .52 1.04 0.44 142 122
16. 9 4-methylthiazole T78 0.04 0.14 543 1.87 760 577
17. 11 4-methylthiazole 309 0.02 010 3.20 (.80 279 276
18. 16 2, 4-dimethylthiazole 850 (.29 0.41 2.08 .62 229 231
19. 17 2-ethyl-4-methylthiazole 934 0.23 0.26 0.31 0.10 025 036
20, 23 2,4 5-trimethylthazole 938 (08 0,22 0.60 0.9 047 0.39
21. 5-ethyl-2-methylthiazole 976 - 0.34 0.37 012 034 0.38
Total Thiazoles 0.80 1.99 13.03 4.04 1516 13.19
Pyridine
22, S Pyridine 706 0.02 0.78 3.098 0.98 310 290
23 18 3-methoxypyridine 957 0.07 0.31 1.51 0.44 0.44 0.56
24, 25 2-pyridinecarbonitrile 997 0.06 0.50 0,99 1.47 158 0.59
25. 32 3-(methylthio)-pyridine 1107 - 0.24 0.36 0.09 0.30 0.43
Total pyridines 0.15 1.83 5.91 2.98 542 4.48
Oxazole 0.38 (.66
26, 4 24-dimethyloxazole 696 - 0.11 2.20 0.15 077 0.91
27. 10 Trimethyloxazole 817 - 0.11 0.99 2.50
Total oxazoles - .49 2.86 0.26 1.76 341
Others
28. 2 Cyclohexene 662 20030 32.09 5.28 15.29 14.10 6.70
29, 3 Pyrimidine 692 0.07 0.29 11.23 4.04 1582 14.23
30, 15 2-cyclohexene-1-one 586 0.72 0.75 0.76 Q.75 (.93 0.73
3t 24 2-acethyl-5-methylfuran 991 0.56 1.11 0.94 0.55 0.78 0.99
32 26  1-phenylethanone 1025 0.07 0.38 0.59 0.26 (.37 0.48
33, 29 2-methoxyphenol 1051 0.03 054 1034 1.66 .25 402
Overalls 28.86 8120 31328 14520 33465 31304
"Calculated kovats retention indices with n-paraffin (C;-Cy) as reference on a DB-1 column™.
“None.

o]’}st, F3A, purge-and-trapHel o3 FE¢ F7E F7)4
Technol. 30, 260-265, (1998).

21 Korean J. food SCL

A
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Table 3. Classification of volatile Navor compounds of sesame oils with roasting temperature (ppm)

'E“ RTimin) Compound name 310 13 150 1700 190 210 220 2
| PYRAZINES |
21 1684 pyrazine 027 T 045 035 0Kl 04T Osb 08 02
20 1943 methyl pyrazine 011 oIy 079 044 158 045 1227 1355 2030
38 2221 2.54limethyl pyrazine iqn 471 68  HA1 1344 1523 1ED9 1740 1654
39 21257 2h-dimethyl pyrazine 0 oI5 039 041 087 433 480 639 E23
4 2296 ethyl pymazine 000 D e ods 036 141 TR 334 186
45 2349 2 3-himethyl pyrazine .4 (.58 I06 140 L2 L6k Ieb 302 354
46 2392 D-isopropyl pyrazing ool 003 000 000 007 152 053 084 O6d
52 2552 Zaghyl-bemethyl pyracine o 003 M 000 056 2aF 274 561 489
53 2882 Z-amhyl-S-methyl pyrazine 20 168 34l nlh 629 661 662 94T R
5 2647 timethyl pyrazine AR LI 225 257 470 544 A2 ORI 10.M
57 2679 2-methyl-5-|-methylethyl}-pyrazine 043 048 054 g 08T 039 00l 074 OH2
5 ITI8  propyl pyrazine O 000 oD 000 000 000 O0E i (00
60 2790 2 G-dicthyl pyraeine L i A4 453 447 374 265 60T 48]
6l 2823 cihenyl pyrazine Dod 0s e 0 N6 028 032 072 325
ad 2854 Zeethyl-3,5-dimethyl pyrazine 0ns 032 [0 o2 277 LI 463 TS5 6lM
67 2926 S-ethyl-25-dimethyl pyrazine 038 040 072 0Te 044 LM 132 168 191
6 2947 Z-methyl-5-propylpyrazine 018 027 020 052 000 000 Q00 067 1Kl
T 3Gl 2-(1-propenyl )-pyrazine O 000 s oD 009 058 00 024 073
75 3087 3S5.diethyl-2.methy] pyrazine 026 D48 045 a9 15 v D0 124 1L
6 3109 Z-ethenyl-S-methy] pyrazine 015 004 008 04 017 020 033 140 143
B2 3313 Z-methyl-6-{1-propeny] -pyracing 55 b DEs 1220 0o o0 085 LA O
B3 3375 24 |-propenyl)-pyrazine oy g 04 id 04l 093 042 063 1.
95 3704 2-methyl-3-cis-propenylpyrazine 023 03 005 03 073 122 056 203 121
112 3983 Z-methyl-3-imethylthio)-pyrazing 024 027 o0 o 4ed 0eT 074 LD 172
113 4052 Z-acetyl-Y-methylpyrazine Do 00 00 D Gun i LIE S 0% DU
i6d 5321 A IHpguinazelinone 0 O O DD i 000 eY e 203
s tootal (237 1535 X33 2077 4293 6306 TOB4 R0 (0360
| PYRIDINES
1316870 pyridine 034 o 09s 1Lse 135 12T L2 L1
221760 2-methyl pynidine sy 0e2 &6 150 202 284 396 476 623
3 2096 4-methyl pyridine 105 105 115 1E% 196 199 1KY 293 262
TH 360 d-hydroxy pyridine O 0oy il 0o 070 1420 127 14312
M7 2-pentyl pyridine 000 048 030 035 212 e 202 264 2468
91 39 1-(2-pyndinylpethanone oo 003 0 003 000 033 076 L4 L9
I 3753 deacetylpyrimidine oy 000G Do 0 00 045 026 000 054
111 MWed  S-methyl-2-pyridinamine 000 oo 000 o G0 000 148 148 208
127 4513 3-(methylthio)-pyridine 04k GO0 iRy O 000 OG0 03% 066 RS
194 6168 Ybeneyl pyridine 006 003 000 o003 000 D08 006 008 023
198 6245 4-phenyl pyridine 000 004 000 000 000 002 010 019 022
suby ol I 244 423 475 493 1173 1355 (64l 2190
| THIAZOLES |
25 1795 2-methyl thiazoke 000 000 000 000 000 000 000 042 056
X6 1863 thiwole 039 (055 16T 168 205 213 24% 248 151
I M demethy] thizzole 00 0 0D 000 000 G639 D6 10T 10e
32 2M)EX 3-methyl thiazode 025 030 058 070 2B 18Y 1el 16} 154
35 2181 24-dimethyl thiatole O o0 000 000 000 043 006 044 066
48  M9d4 24 S-rimethyl thiszole 0os no0s o 021 000 oo M 07F 08T
103 3855 Z-acetylihaeole UL B X 113 208 340 445 350 49 AT1
14 4071 25-dwethylthiazole (N Q00 000 000 DO e Be B4 123
135 5170 benmthimeole o 000 00 Q00 DO G0 e T 030
sub total 247 A7Y 0 340 46T TE4 100y BEZ O I276 1646

_26_



Table 3. Continued

Peik.

N, RTmin) Compound name I 10 13 150 170 190 2100 200 230
| FURANS |
M4 1786 2-pentyl furan 000 000 Q00 000 006 000 012 023 034
69 29K7 2-furan carboxabdehyde 001 004 029 048 109 125 16T 215 246
9 31RD 1 2-Furamy] ethiancone 020 035 0 d62 Q02 132 1M 1H 1T
B4 3334 2-furanmethanol acetaie 021 025 034 048 075 0Kl 0% 183 208
9 3518 S-methyl-2-furancarboxaldehyde 007 005 022 03 050 180 278 358 353
108 3933 2-furanmethanol 003 005 000 000 00 133 257 231 470
aub total 061 0% 085  1ET 2B 6Al 93 1170 1584
| PYRROLES
B 1532 l-ethyl-1H-pyrole 0 007 014 042 016 016 000 008 001
B 3250 IH-pyrrole 024 03T 092 076 059 077 085 417 417
94 3658 2,3-dimethyl-1H-pymrole 000 017 017 003 041 055 130 132 03
99 3735 l-methyl1H-pymole-2-cabosabdehyde 000 000 000 000 000 000 080 168 086
121 44.15 3-acetyl-<4-methyl-1-pyrolin-2-one 000 000 023 000 029 057 025 067 058
129 4662 14 2-furanylmediyl-1 H-pyrrole 16 0l 0l o 003 00 041 055 0487
16 5158 141H-pyreole-2-yl ethanone 000 004 000 003 000 006 010 014 029
175 5571 1H-pymole-2-corboxaldehyde methyl ester 011 020 006 006 006 006 027 016 (48
<ub botal 055 102 1A3 L0 1&S 24T 37T BTT 147
| PHENOLS ]
142 4813 2-methoxy phenol(guaiacol) 04 070 01l 008 020 145 86T 1687 3123
143 4856 3-methyl phenol 015 000 000 003 001 024 025 031 049
68 54.17 phenol 000 000 Qo0 000 o) 00D 000 0o 075
171 54.80  d-pthyl-2-methoxy-phenol 000 000 010 000 002 030 057 061 138
187 5995 I-methoxy-d-i2-prophenyl}-phenol 000 003 000 000 005 000 011 000 012
sub total 009 073 021 k1l 047 18 456 1779 334K
[ ALDEHYDES ]
5 1079 hexanal 013 004 027 006 080 020 016 022 038
Bl 3166 benzaldehvde 000 Do 000 Ooe BB ¥ 050 08 112
101 38.20 d-methylbenzaldehyde 008 015 LIS 004 164 D97 08 090 13
102 3841 benzencacetaldehyde 000 000 000 000 000 023 070 182 000
119 4376 (EZ)-2A-decadienal 006 0A0 000 003 00B DIE 070 129 108
128 4580 (EE)-24-decadienal 185 213 071 177 402 3K 400 497 520
96 6221 1A-beneodionole-Saarbosaldehyde 000 o000 000 000 000 000 000 008 008
&hydroxy-1-methoxy - 5 118
w7 TS zaldehydefvanillin) 014 020 022 0I5 020 050 01% 025 019
sub todal 226 280 234 230 702 648 706 1049 1006
| HYDROCARBONS |
58 2703 pentyl benzene 0 000 000 000 000 03%5 030 073 070
91 353 s-begamotene 000 000 000 000 Ol 027 015 006 165
117 4263 naphthalene 000 000 000 000 000 000 061 092 156
126 4496 octadecine o6 000 000 000 000 039 040 049 066
130 4713 |-methyl naphthalene 000 008 000 022 000 021 046 044 070
162 5300 eicosane 000 oo 00k Gl 000 00 0IE 020 056
167 5399 1-ethoxy-3-methyl-benzene 003 006 000 004 000 000 023 027 040
12310290 1-hexudecens 000 015 007 000 007 000 045 070 036
sub total 009 03 007 029 018 133 277 390 ASA
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Table 3. Continued

P}:k RT{min) Componmnd mime {00 1w 150 1700 19 200 2200 230
[ ALCOHOLS
27 1886 1-pentancd O D G2 0T T i 0D 032 DU
65 2R leoctens Yol 037 091 137 333 247 250 157 340 343
87 3407 l-setanol 017 047 035 087 080 149 1R 2M 0 Aid
98 3725 242-ethoxyethoxy kethanol U D06 000 000 000 041 LIE 164 40R
144 4872 benzenemethanol O 00 000 008 00 D0E 020 00K (036
152 5005 benzencethanod 02 e 8230 000 s 026 0T 0UR 0M
9% 6270 1 3benrodionod-S-ol 025 DIE 039 020 042 150 043 035 025
sub total 120 192 166 485 404 624 5TT AED 1150
| INDOLES
3 6464 IH-indole O 01 D09 O 007 034 033 031 052
06 T095 Femethyl-1H-indole 000 019 000 004 0 000 086 027 020
sub total 004 030 00 022 007 03 048 058 072
| KETONES
I 952 pentune-2_ 3-dione 012 000 004 000 024 041 007 0al 04
4 3568 |-phenyl-ethanone 5% 13% e 121 156 1R3 XS] 286 233
19 3951 |-(34-dimethviphenyl-cthunons 0 008 00D 0058 007 000 000 065 s
sub tokal 474 147 3id 125 18T X34 1eR 372 Al
| ACIDS
6l 5224 heplancdc woid (i 00 000 000 000 O0e 02¢ D34 (48
170 53638 octuneic acid o 022 oo 023 00 004 042 013 045
189 6033 nonunow scid D00 006 000 000 011 008 1099 045 099
20 B0S1 pentadecanoic acid s 00T 00E 006 005 01F a0 012 O
215 8551 tetrudecanoic acid DO 00F 000 004 006 000 00 007 008
216 8621 hexadecanoic acid 166 169 190 230 |HE 15K 4TH 176 136
27 B1.22 Qehenadecenoic acid e e oS O0e 005 020 @03 G olu
218 9123 hepladecanoic acid DB 002 00T 002 03 000 021 027 05
220 9920 octdecanome acid 672 078 LIS 123 L6 G2 e 198 087
224 16GER (ZZF9, 1 2-ootadecadienoie acid o 025 i 02T 000 Ok 000 O DU
suaby ot 1K}V RIS 349 441 343 150 1882 T2 556
| NITRILES
g 35T A-Nuoro-benzenescetonitile O 000 G0 0D 0 03 05% 0 063 156
153 5076 heneencacetonilrile nos 0 o s ol 3 003 033 045
172 5512 benzenepropanenitre Do 013 005 012 00 0de 026 037 102
180 5663 4 fedimethonyisophthalonitnle oo 005 000 Gos 00D 000X e 058
sub ot 4 022 005 032 028 06K 120 148 A6l
| ESTERS
182 5802 phosphoric acid tribuly] ester 000 00D 000 000 000 D12 000 008 0.1
190 6130 hexadecanoic acid methyl ester oA 012 ode 007 04l 225 278 125 176
2001 684F octadecanodc acid methyl esier 0 00 Q02 im0 33 024 023 030
M2 6911 T-ocmdecensic acid methyl esier oo 0 o0 0 oo o o il 08s
2 7055 S'i}g']ﬂﬂm“”’““'“ widmethyl o 003 000 002 000 D24 000 008 006
AW 7643 | 2-benzenedicarboxylic acid dibutyl ester 000 000 006 000 000 000 031 070 029
221 10163 1.2 -benzenedicarbonylic acid, bis{ a3 051 032 Oad 066 K LT SR LSS
sub total 075 078 075 0Kl L16 294 S04 342 408
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Table 3. Continuwed

]h‘.:u“k RTimin) Compound name 25 PR 1300 1sG 1700 90 2 2200 23
[ T OTHERS

3 10,54 dimethyl disulfide 163 152 S00 210 TA3 SEZ 487 230 403
125 4431 1< 34hkenyl-cthanone 1,00 1.55 67 1,27 3223 2RY 243 3462 458
154 5144 2-Auore-d-methylanisole (W 00N D0 0EN 0GR 000 029 036 055
184 5R.58 .-"-|:I|'I|‘."II]."'| 1|'l'i|.'|-|1hl."|'.u’! (ki3 s Lhixh 1.0 L [V (kY [ 54
222 DENR . 1] 1!:[It,ildt:l;i:m‘-| R cirhaonic acid-d 11 .37 [ER L 1157 .42 {150 P07 (18,3 102 w47
sub toal A4 34y A2 AES 1035 49 H9% 659 1007

" Total sum ' 4106 5340 &001 7929 1IK15 16600 20935 26040 31460

Top note (peak No 91 ) 967 2466 4075 5021 7580 10321 110AD 15275 16691

Middle note (peak Mo, 92--197) 17,72 234 13,32 2IHH 3AT] 5432 HSUY U5 A/1 13862

Last note (peak No. 198-224) 458 541 594 651 555 B3 1256 1201 905

A3, W7, HAFd, Fe SR wE HUE9 IR W), Korean J. food SCL
Technol. 32, 238-245, (2000).

ANFES PEA W3 Qi AR BE 3FR B82S Trlste] AHgEa

A, mg< hexaneo] 500ppm & E% 3A3te] GC #2418 vialdl F 3}
Ao o] & I

©-2. Head space AF-&

- Head space 48 viald]l Al2E 4 mLA® #H3F g EA4359S

@ A=A
@-1. dHkEy
- instrument : 6890 GC (Agilent), 5975 MSD (Agilent)
Column DB-WAX (30 m x 250 um, 0.25 um thickness)
He gas flow (mL/min) 1.0
Injection vol. 1.0 ul
Split mode 20:1
Inlet temp. 250C
Detector temp. 250C
Mass scan range 29-800amu
Solvent delay time 3 min
Rate (C/min) Temp.(C) Time(min)
Oven temp. 40 30
5 200 0
10 240 3.0
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©-2. Head spaceAl-&
- instrument : 6890 GC (Agilent), 5975 MSD (Agilent)

Column DB-WAX (30 m x 250 um, 0.25 um thickness)
He gas flow (mL/min) 1.0
Injection method. Head space (80C, 30min.)
Split mode 10:1
Inlet temp. 180°C
Detector temp. 250C
Mass scan range 29-800amu
Solvent delay time 2 min
Rate (C/min) Temp.(C) Time(min)
Oven temp. 40 3.0
10 240 3.0
® 42
A 9 24
No. Compound name Matching Qual. RT product
Thiosulfuric acid —
1 ) 90 29.91 3
(H2S203),S-(20aminoethyl)ester
- - 257
- - ol A
2 Linoleic  acid 99 34.25 3 3%
91 34.19 Q57
31 36.51 LR
3 1,4,7,10,13,16-hexaoxacyclooctadecane - 37.26 S E
64 36.52 257
- - ELEC!
4 Di-ter-dodecyl disulfide 44 36.53 3| 3%
- - QE7
5 Octadecane - - slf 3F
92 37.16 Q57
7 38.05 ul
6 Octaethylene  glycol monododecyl ether - - 3 3%
- - 57
7 Octadecanoic  acid 64 38.06 3l 32
_ _ 9_ TC 7]
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B. Head spacerl-&

No. Compound name Matching Qual. RT product

58 2.42 !

1 2-propanone 53 2.40 3 3%

- - <]

2 Furan, 2-methyl 64 2.86 3 3%

- - 2571

3 2-Butanone 56 3.22 3 %

- - S %]

4 Butanal, 2-methyl- 72 3.37 3 3%

- - <]

5 2-Butanone, 3-methyl 72 3.60 3 3%

- - 2571

91 5.88 !

6 Disulfide, dimethyl 94 5.89 33

80 5.89 257

72 6.05 A

7 Hexanal - - 3 %

38 6.10 257

8 Pyrazine 78 8.33 3 3%

- - 2571

90 9.24 !

9 Methyl Pyrazine 36 9.24 3 3

30 9.22 257

72 10.09 ul g
10 1,2,3-Triazolo - - B

- - <]

11 Formamide - 3 3%

80 10.22 257

Butane, 2,3-epoxy - - 3 3%

12 28 X3

78 11.82 k!

13 Acetic acid 86 11.90 3 3

- - 257

72 12.67 !

1H-pyrrole 53 12.65 3 3%

14 38 12.65 XS

92 14.45 ull

15 2-Furanmethanol 96 14.45 3 3%

- - 2571

16 2-Cyclopentane-1-one - - 3 %

37 14.45 257

17 1-Propanamine - AE

25 14.48 257

o

18 Phenol, 2-methoxy-— 64 16.74 3 3%

64 16.74 Q57
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@ A&

Head spaceE °]-&3to] A48 Aa £dAA &z #7159 afsh 7S &< &
T A} pirazinAl g 3t§EH pirrolAlE =S EQ o, o F/ alcoholit 3t
FEE F2 st

FEr Y ek AN Eo] Itom dfitelA AxE FHT|EolA FHom bkd 37
Aol &l Huo MxE e AF dHEEA #AFH peakEs FoA libraryol A <1 <F
%+ not identified compoundE % Tthi &4 it}

o ogkA d g AR A F odloly 7
- AdEE FH A ESE AL 3T g g A
- A3y 95 A &3 Agd oFste] 7b7t 3% AlsE AA, GC/MS-HS o] &3k 3
u AR BEAAR
(1) AAEEESHAS FudE 229y

2 A3¥& Gas chromatography W& o|& 3] AAEvER S A~ AgHdRENS
?] ko] X 8 =] A o
O A= 9 Wy

Am D Ak
AAEE Howr A2 WZ 27] (product-1 —1¥] 2L product-2)E ©] &3t}
W A=
-1. Head space A&
- Head space #41& vialdl A1 855 4 mLA 3 v}& E438 %)
®& Az
- instrument : 6890 GC (Agilent), 5975 MSD (Agilent)

Column DB-WAX (30 m x 250 um, 0.25 um thickness)

He gas flow (mL/min) 1.0
Injection method. Head space (807, 30min.)

Split mode 10:1
Inlet temp. 180°C
Detector temp. 250°C
Mass scan range 29-800amu

Solvent delay time 2 min

Rate (C/min) Temp.(C) Time(min)

Oven temp. 40 3.0

10 240 3.0
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@ 23

No. Compound name RT product

1 ropanamide 278 Product~]
Prop - Product-2
. . - Product-1
2 acetic acid 304 Product—2
3.72 Product-1

3 cyclohexan-—1,4,5-triol-3-one-1-carboxylic acid roduc
- Product-2
o - Product-1
4 acetic aicd 5.97 Product-2
. . 6.31 Product-1
5 ethanoic acid . Product—2
. . 6.60 Product-1
6 silanediol 7 Product—2
. 7.20 Product-1
7 formamide - Product-2
. . 7.32 Product-1
8 methyl allyl disulfide — Product—2
9 acetic acid 9.00 Product”]
9.12 Product-2
L. 10.29 Product-1
10 1,2-bisdisulfane - Product—2
. 11.30 Product-1
11 trans—1-nitro—1-propene . Product—2
. . - 12.12 Product-1
12 3,4-dihydro-3-vinyl-1,2-dithiin 1212 Product—2
. . 12.53 Product-1
13 3-vinyl-1,2-dithiacyclohex-5-ene 1253 Product—2
. . 13.75 Product-1
14 trisulfide 13.75 Product—2

® 2=

Head spaceE ©o]&3sle] #2443 A3} product-13 product-2+= A= A4 0 2+ H|S=3F
AE 7D et 10 minold SFEEL A zol7b #EQl HATE 183 10min ©]
=

major 5% I}FTE

B 288 (Gas chromatography &H| S o] & 3lo] ¥
o] X1 & =] Aot
O s H Y

i A
o

T
o

[>
e
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W A=
©-1. Head space AF-&
- Head space 414 vialdl Al22 4 mLA® 3 & 243

A zA

&)

e

-
- instrument : 6890 GC (Agilent), 5975 MSD (Agilent)
Column DB-WAX (30 m x 250 um, 0.25 um thickness)
He gas flow (mL/min) 1.0
Injection method. Head space (807C, 30min.)
Split mode 10:1
Inlet temp. 180°C
Detector temp. 250C
Mass scan range 29-800amu
Solvent delay time 2 min
Rate (C/min) Temp.(C) Time(min)
Oven temp. 40 3.0
10 240 3.0
@ A
No. Compound name RT product
1 . i - Product-1
vinegar act 2.50 Product-2
2.64 Product-1
2 I leraldeh
sovaleraldehyde - Product_2
- Product-1
3 Butanal
utana 2.71 Product-2
4 6,17-Diacetoxy-11,12-dihydroxy-5,18-trina 2.76 Product-1
phthylenedione - Product-2
- Product-1
h
5 ethene 2.81 Product-2
- Product-1
6 ti id
acetic ad 3.29 Product-2
. . 6.02 Product-1
7 ethanoic acid - Product_?
3 i i 8.13 Product-1
i i
acetic ac - Product-2
- Product-1
1,4-di i0-2-methyl
9 /A-dideuterio—2-methylbutane 395 Product_2
. L 12.55 Product-1
10 3-vinyl-1,2-dithiacyclohex-5-ene 1553 Product_2
- Product-1
11 iso- lami
iso-butylamide 1375 Product—2
13.78 Product-1
9 o
1 trisulfide - Product_2
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@ 2

Head spaceE ©o]&3dlo] #2493 23} product-17} product-2¢] M= H|5=3 S &9l
At
(3) NEHeMas FYE Lo

2 A2 Gas chromatography FH|E o] & sto] al&E HFHaw 229 A3 i
sto] &) Sl
D A= 2wy

@ A= 2 Aot

e FHawh &2 AE 270 (product-1 18] 3L product-2)& ©] &35t

B A

@-1. Head space AF-&

- Head space #41¢ vialdl Al&2 4 mLA #3 thg E4351501).
@ w40
- instrument : 6890 GC (Agilent), 5975 MSD (Agilent)
Column DB-WAX (30 m x 250 um, 0.25 um thickness)
He gas flow (mL/min) 1.0
Injection method. Head space (80C, 30min.)
Split mode 10:1
Inlet temp. 180°C
Detector temp. 250C
Mass scan range 29-800amu
Solvent delay time 2 min
Rate (C/min) Temp.(C) Time(min)
Oven temp. 40 3.0
10 240 3.0
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@ 23

No. Compound  name RT product
295 Product-1
1 Aceti id
cetic acl 2.95 Product-2
2.63 Product-1
2 Butanal
utana 263 Product-2
273 Product-1
B 1
3 utana 273 Product-2
) b 3.09 Product-1
-Propene
D - Product-2
3.88 Product-1
5 Beta—-Alani
eta—Alanine - Product-2
- Product-1
6 1-butanal
utana 3.91 Product-2
7.29 Product-1
7 1,3-Dithioian-2-
,3-Dithioian-2-one 799 Product-2
10.29 Product-1
8 1,2-Bisdisulfane o~
- Product-2
- Product-1
9 2,3-Butyl lycol
,o~Butylene glyco 10.32 Product-2
1053 Product-1
10 2-Propenylthioacetonitrile o
- Product-2
- Product-1
11 Methyl allylthi
ethyl allylthioacetate 1053 Product-2
10.65 Product-1
12 Diallyl disulphid
1allyl disulphide - Product-2
- . - Product-1
-Propene
pen 10.65 Product-2
- Product-1
14 Methyl allyltrisulfid
ethyl allyltrisulfide 11.30 Product-2
11. p -1
15 2,4-Dithiahex-5-ene 2,2-dioxide 0 ot
- Product-2
12.12 Product-1
16 1,2-Dithii
&~ ithin 12.14 Product-2
12.55 Product-1
17 3-Vinyl-1,2-dithi lohex—5-
inyl-1,2-dithiacyclohex-5-ene 12,53 Product—2
13.75 Product-1
18 Trisulfide e
- Product-2
® 2e
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Extract weight
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Extract weight
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@74 Fu Fdo] $5F §4 By 228 Flavor A
7b FE=A A Few A28 Flavor 71
- A &3 uhs, OigE ol &3 FEE Ax
- AA F718H 0] ALY 9 AAFEHA o3 FEE Ax
b AZE B4 Bead Flavor A%
- S BE A R R A B SR wol et Fm AR 23S T s AR
2 AL
3 B FH(FALEFSD)
9= A-1 A-2
3] B gk Ho] X~ 50.00 50.00
T4 20.00 30.00
PG 30.00 15.00
o= 10% in P.G - 5.00
A 100.00 100.00
3 B (A ESY)
9= B-1 B-2
F B EEwo]l A~ A 50.00 -
3] B kM o]~ B - 50.00
o r= 10% in PG 3.00 3.00
MCP 10% in PG 2.00 2.00
T4 15.00 15.00
PG 30.00 30.00
A 100.00 100.00
- A2 e dEd Y HVE BY Y AN2YdedEds dFaHo et FrAEY] 28
ot LdgE Ax ¥ HEAT
Nzded
4= A-1 A-2 A-3 A-4 A-5
ANzded 15 1.5 1 0 0
Edhs 85 25 25 25 25
R 2 0.5 0 0 0
o d=3% 0.D.0 3 5 5 7.8 8
ZFol B @ 15 1.5 2.5 2.6 3
Z2AEF=oYA oY 0.6 1 1 1.2 14
ZAg=EZAE oY 0.4 0.5 0.5 0.4 0.6
ZF=H]) 5 g uf 0 35 0 0 0
A E - 82.5 61.5 61 60 53.8
H| ZE - E 0 0 35 2 2
S92 Y 10% in O.D.D 0 0 0.5 1 1.2
A 100 100 100 100 100
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A B-1 B-2 B-3 B-4 B-5
et el e e g 11 12 116 116 116
e R | 13.6 13.6 13.6 11.2 8
oA R R P S 14 14 14 14.2 16
e e s ] 18 18 18.4 196 184
o e R A ) g e 15.4 15.4 144 15 15.2
U>uled 0.4 0.4 0.4 0.4 0.6
s 0.6 0.6 0.6 0.6 0.4
S A g 0.4 0 0 0 0
A F 26.6 26 27 27.4 29.8
A 100 100 100 100 100
- AXENE AN FA g AP B FEES o]&3 g5 N % o FH
Elde] 2 8
A FOS
d= A-1 A-2 A-3 A-4
Ea =R 9.00 9.00 9 9.20
49 2.00 2.00 2 1.60
o A= 0 Q) 2.80 - 0 0.60
A 250 2.50 25 2.60
Fwt o 0.20 0.20 0.2 0.40
v} 3 2] 7} 350 3.50 35 3.40
A F 80.00 80.00 0 -
AITC - 2.80 0.8 -
2ol B .9 - - 2 2.20
vl 5 - - 80 80.00
SHA) 100.00 100.00 100.00 100.00
A FWS
qd= A-1 A-2 A-3
IR 9.20 9.20 9.2
R RAKRS} 1.60 1.60 1.6
| AEE 9 Q) 0.60 0.60 0.6
A2 2.60 2.60 0
Futod 0.40 0.40 0.4
v} 3 2] 7} 3.40 3.40 0
=99 Y 2.20 2.20 2.2
Zgr2HoE 25.00 25.00 20
P.G 35.00 - 0
+4 25.00 55.00 63
5274 A 3 - - 3
HA 100.00 100.00 100.00

_43_




_44_

ot
2e) o S o o - <
n,D%OOO000%5551520. p AN%oo@opoobw ajo
™ m X0 X 01005 Te) oo | o
~N ST <0 S LlR=]
~ _ < o NS |9 =
o @
N
of 3
{] e
o o0
& )
o o !
NS o898 S EM A_nm6275w alo
, I < < I o o —
MR S| T 0| g S . 0
;O\_
N "
= <
o in Tol ATe! < | © =
Ny ol I D R P R R M IR
ol i
gt 00
=) ;1%000%%
o o 2lelelBle =K
— olololalololol89o|8 S B <8< || |88 R
L (S|S0 nRn|(S2LS|I=2 S =
m Sla|ld|a|S| 3|88 ]5]18 S N ati]
3 g
O,# iT
o "
— ‘NL
0 fre)
< o
%% B
o R o
o} =
K 2 o|© =
Q N ©) = = S| E TR
D ﬂ L —_— D L = e
o T L O om . 0 Ol
s = o ol |om Q
iz S
,_._mo m 71Fo m ﬂAro ﬂLO._ ml
{ G cl X o X N | T x|
W o of | |V|%°| 7T oy R CoNE M| 00| SV | of ||| | of
X = | oW | oM | 1] of | H] | ok Wy | of | o of) oo [B°| |°|o] |1 o [N o | H ol [ ul ]| of | w
| |de|of| ol W ||| T | w || ok|w| | of el ot I N Tl = B M xo|m || W || @ |7 | E | oF | ne
op | | R WA || W AN (Mo || | , o 1 | o | B |V || ' R A L A A RS Il il R
FIoF (RB| N R E(RE O | T k| P o | = | T | ]| e M| 1| < |2 | ulo e Flop [ == (M| M |x|7 = |~




o
© 0|3
k%41%5%ﬂ0200&%%
—
oIS IolololololR o128
B IR=AR- AR=A k=R N2 S
< R | S|~ |D|06 |60 NS S
< | K o
2B |RI8|18|8 Sl 1828
IR~ | |||~ o~ o | S|
(9p] 0| o
Lo | :
P e N e I R R ==
NS ololololo S o128
seinix|s|S < NS
TR | F || |03 0 ZHN
—SQSlolololo Slololsl8
LSS Inig|d IR 2SS
< IRV |~ |S|© Do NS
Q
A
o
£ Q
| g
i v ol S _
— = T
QE‘QO.._ML " 1F.1 ﬂvﬂ
CRENEEES jo© 10 | X
E || of | of il 00 | oM |
700 | W) B] [N oW H B | of |
%O 0| T | Rk | Of | DR | 00| W | 0 | m | T | | oF
N A N N R i R e b
Mo e AR T TN KR TR

2~ |l

L
;OO

A-3

10

0.3

0.5

74.2

100

A-2

15

0.3

0.5

74.2

100

A-1

12

0.2

0.3

75.5

100

o0
H

—_—

i

o
o
<]
™

o

10% in O.D.O

o

E99 3 2d 10% in 0.D.O

&l

o

g
gl

il

_45_



EaL7)%
4= A-1 A-2 A-3 A-4
Zged 10% in 0.D.O 1.00 0.80 1 0.40
HLFF24 10% in 0.D.O 1.00 1.00 14 0.80
¥32d 10% in O.D.O - 1.60 1.8 0.20
A7 d 10% in O.D.O 0.60 0.20 0.4 -
=3ed 2.40 1.40 24 2.00
H71E - 3.00 5 3.00
ZAEFE=YALY 3.00 - 0 -
G EaRniE NERN) 10.00 12.00 10 5.00
H ZE-E3F 8.00 8.00 8 1.60
& aL7] gku o] 2 15.00 12.00 13 5.00
Ap=H] S EF 17.00 20.00 19 17
A E-r - - 0 65
0.D.O 42.00 40.00 38 0
A 100.00 100.00 100.00 100.00
- ORI & i 1 oA A8 (s, &) oAMd e Fmo]
% GRS ol 43 Hga
22 o
4= A-1 A-2 A-3 B-3
Ap = H] 32 gF 4 2.6 0
H| LB - E 2.4 2 0
=9 5} 3.4 20
Z2AHE=ZAdY o d 10 4 2 5)
ZrEFEUALY 4.6 10 6.6 7.5
En} g sk 5 3 15
A 15 5 2
= 4 25
A& 0 61.5
0.D.O 49 57 714 0
A 100 100 100 100
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kA F &Y

4= A-1 A-2 A-3 A-4 A-5
=2 10% in ANF 2.60 3.40 2.20 2.00 14
ALY 10% in 2HF+ 0.40 0.20 0.40 0.40 0.2
Ae&FF24d 10% in XH & 4.00 3.00 3.00 3.00 2
duted 10% in AF 2.00 2.60 3.80 3.60 2.6
MEA=2Y 10% in XH ST 0.70 0.40 0.60 0.80 0
Ay ed 10% in A5+ 0.30 0.20 0.20 0.20 0.3
ZHJdH A 1% in ANEH 0.20 - - 0
=39 30.00 40.00 40.00 35.00 40
715 10.00 - - 5.00 3.5
A & 50.00 50.00 49.80 50.00 50
A 100.00 100.00 100.00 100.00 100.00
- YEIFF(TVP)E o 44 Mt HiE

H| Z &9 A (for FHAE)

BE] A-1 A2
Aol 2] n] g 25 25
W) e & o 30 20
o] 3 gk ] o] 0 10
k=2 ¢ 10% in O.D.O 04 0.8
A2 d 10% in O.D.O 0.2 0.2
HL&5F94 10% in O.D.O 14 1
A& 43 43

A 100 100
7189 U (for A 72 3%)

4= A-1 A-2
=9 10% in 0.D.O 3.30 2.30
A7Fed 10% in 0.D.O 0.20 0.20
A2¥F24 10% in O.D.O 2.30 0.70
e 6.50 5.00
H| L el E 3 15.00 18.00
] 71 gk o] 2~ 35.00 32.00
RN S g e 0.20 0.20
A& 37.50 41.60

A 100.00 100.00

_47_




A B-1 B-2 B-3 B-4
AE&F 99 10% in 0.D.O 2 2 2.00 1.60
A7 e 10% in 0.D.O 05 0.5 0.50 0.40
F9od 2.5 2.5 2.50 -
H I et ES 3 3 5.00 6.00
2o A 2] g o] 2 12 12 18.00 12.00
A gk o] 2 20 20 12.00 30.00
AN & fr 60 60 60.00 50.00

A 100 100 100.00 100.00
Al 2 . gul o] &~

A A-1 A-2
2-vld 2zl 10 10
2-old ¥zl 0.2 0.3
2-o1gd 56-Wd vz 1 0.8
2-old fwd vzl 1 1.2
eyl g dolA H ol & 0.1 0.1
e Ao FE ol E 0.2 0.2
OF=23d tAgol= 1 1
2-ve 2o vdyety 0.4 0.3
B E oo e 9] 2}l 0.2 0.2
Egdd et 0 0.2
dagE 0.1 0
FaFHm et 0.1 0.1
Hhd g 0.5 0.2
NEdE 0.2 0.2
AFE 0.4 0.2
0.D.D 84.6 85
Bl 100 100
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AASHA AEY @ BN (EFHAZEL $€8)
- NOVATION Starch(Ingredion ji)e] &4
-] obd WEem #Y] Vb

- Bu) oA Clean Lable A& A& &8 =
WAl Fof M8l Flavor Td°] 5

.]

[¢]
s ARE dgel Hs) dekAAd, WAk §-

- NOVATION Starchg ©]-&3% A5 Mix 7l

- NOVATION Starch® #HAGum(elrta =4)S o] &3F Mix Test

- NOVATION Starch 85% + E}nt&l =7 15% EALEA] AIFEEA HAE 2 Flavor 2d
SR

- B =EGum(FA A E 71HE) + NOVATION Starch(#)E o] 4 HAZHA Mix 7%

1200

1000

800

600

400

200
0~IihIHIdhlhlﬂlihldblﬂthlihlﬂh‘é(" T

S v &k b % 0 0 H» b

ap oF A el af ap g
Time (minutes)
==Native waxy maize NOVATION ® 2600-8= Traditional modified waxy maa:iﬁzg

< AHHEE, NOVATION 2600, 4 A& X HAE >
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1. AA g8 2
- Be), g, f1, opAlol, ohzelote] FaFAbY 29 B /R
- AR B 1245 5% 28 AW R F2 A4 £ 9=

=~
b
=
=
(2]

A B C D E F G H

16 efAlofe| 4F=

17 =#spa7t =7 G20 TH , 0t , TR, T0p, B2, ADR, 209 22 B SEHLE sk 27 Bk

18 *2EES @I7|2 BO| AT 17|, £01%| T7|, HE|T7| SE 20| HEG| 4T\ THE KL

19| 85 seloj= 437 3= =0 47 H0| YW AT #F| 2or §H0| %S A0 ST < Ut

20 o{E= ol Hof 170 Bod, 55 BT H0S $HE HATSE LaH UGt

21 |*%o S2= GiE Swo| RUGHL, SWOSE HIXTEHE ST H0| T2 OHEAIAD| MoIT:

22 S& MAOHAS2 BE MYOHA B 28| R RY%oH B 432 [T 2HoA 7 UH HBohs Sjol mAlo|CH
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5o A HAE

B A A HAE AIQARIIEYA D)

ololl &3k Flavor o}

=
g9l 32 Flavor® 7]& 323} A
3}

71 % O mF A W A 7 Abo] A~ 21z A b
1:11‘[‘[1:!):}4— ]‘_]_',__J—]'],__]U]——,‘g‘ 7%13]7]—9}\%
Azsl @4 wjestol & olgq, A
HE Bow A= 2 Flavor 3l =529 °
S ReW ks | @Udas gasdolsd Bewtas | FEel, Brolrold A, FAAA

22 H2E vwy/d 2 gaE
- A HUME T S

- AAHZES S 9 57 F

<

ok 34k HAE vy 2 sE
- A3 FIC AAI8] AdS 58 AAEIUNRs 2807 E59as MRS as 59
v AA FH
- Z Ao} mpolojete] AE Fa HAFEWAS, AETFERAS, HEEREHAS
A A AR B R HAE
- i AR IS Fal 20159 119 2Aof 5 EAF Avjge® 37 AF (A A,
BBQZA2, g gl o7 A 2) ?% 45
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Test 4
0.15
2.3
0.05
1.2
50
20
20
0.2
0.1
100

Test 3
0.2
2.3
0.05
12
60
20
7.95
0.2
0.1
100

o]

Test 2
0.15
2.3
0.05
1.2
50
20
20
0.2
0.1
100

Test 1
0.2
0.05
1.5
65
20
6.95
0.2
0.1
100

B/F
0.2
0.05
1.5
65
20

11.05
0.2
100
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Algds B/F Test 1 Test 2 Test 3
27 & 0.2 0.2 0.2 0.2
73wl o 2 2 2 2
MSG 0.1 0.1 0.1 0.1
a2t 0.01 0.01 0.01 0.01
23fo] A~y A 0.1 0.1 0.1 0.1
o) 2 2 2 2
nhS (9 ) 3 3 3 3
22 ) 10 15 20 25
EnlEd o] AE 35 35 35 35
PR =) 1 1 1 1
T 2E - 1 2 3
AAFREa(gR) 5 5 5 5
of A} 3} 3 2 2 2 2
AN1E 1 1 1 1
A 5 3851 32.51 26.51 20.51
/A A B (Fh2) 0.08 0.08 0.08 0.08
&) 100 100 100 100
] AE+4
O olgtsty 4
Brix Salt(%) pH Viscosity(cps)
19.0+1 1.70£0.2 4.240.1 3,500+1,000
- AdzA  AEFELE 20£1T
- Brix : A3 =4 (ANTAGO, JAPAN)E o] &3l =4
- Salt : 9x==47](Metlor Toledo, USA)E o] &3} =4
- pH : pH meter(EUTECH, Singapore)Z& ©]&3dlo] =4
- Viscosity : 3] 4 A =4 (Brookfield, USA)E o] &3lo] =A
O "AEE3 14
A ubAl#(CFU/g) vlAl 2 2 A g -$-2(CFU/g) &+ (CFU/g)
< 10 i
- AEFTA AuA Y v A EA R Fahe] HA}

* Test Recipe

- AAETFERS A

(] A2 AZRF

o
H

2 120g + &4

&

171(210g)
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EECERE

O AAEnEXESY(Kimchi Tomato Fried Rice)

D A

- SA49H210g) 174

- AAEREE S A~ (120g) 19

R

o

i

oI
T
NJr

O AAErE 23 A E (Kimchi Tomato Spaghetti)

D A

- 29 A€W 100g
- A EvER

w2~ (120g) 19

o
=

Fo] 171

5o

Tor
B

el
B

W),

=
=

ta AW 27

Y
E

]

4
o]

2] vl] o] A A= (Kimchi Bacon Salsa Roll)

DA =5

N

= 170
- AAEnLER
- FIK(
= 3]

70
]

Z}o] ) 10g

2=
=

g}o] ~) 10g

2=
=

- W]z 1% (10+10mm)(2F30g)

&

Zeto] ),

(

& o), v

bell

S|

B E(

)l
3

i
<

ﬁ(a
=

"

ot

h:]

- AANEMEAFAE ALAAE 10g

O AAEREXRESAZI(Kimchi Tomato Fried Rice Noodle)
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DA =
- 2= 150g
- A EvERSu A A (120g) 12
- wlel 7l 1&(2F30g)
- Gap(thol ) 1/474

2) W
- HA Ea ol wold ) YutE ¥ 30x AL FHeTh
- o) PAEMEAFAEAAS Wil 30% A% ¢ Bt}
- BeE AFE Y1 1EB302AE 42 U2 WS dAANHA FE
Bl
- 99l G BIFE Y1 Ax I 0R7MH HS U JA g
=
O AAErEE ST A AQE 2 7hA
o A+H 3}
A LA A A 3YGA 3=t
FU9F&B R B B B e e I B =X =
ARIJIEUIAYE | 7]EAF Bl7d HE s
MAgzEY a9 P AR o)
(3) FAHEEFS A
T v-&
x AA LY FALE E3to] 78 3t Burgerol Z&%H 1 ¢ MAMEE FE
A b #4893 vEHE 23
f BAEG o7k o) gEE BAVHRSLLs A
Target * MEFHE A5stes HuXY g
- BAVE S As
- SAEgY HE fFEE a4 JA A A
S AeRE e AxFA L A8
* FAWMEE S WA 7)Y History
g - AAAMEHE STz A AAFsA 24
- HAHHESY dGHZE 73 @edSrE A7 dd
- HyAY H2E
T B/F Test 1 Test 2 Test 3 Test 4
] 27.78 20.00 25.00 30.00 35.00
A3+ - 20.00 20.00 20.00 20.00

_59_




FHEHH 38.89 30.00 25.00 20.00 15.00
=y 16.67 10.00 10.00 10.00 10.00
vl ¥ 16.66 - - -
A5 - 10.40 9.90 9.40 8.90
MSG - 0.50 0.50 0.50 0.50
He SR (A ) - - 0.50 1.00 1.50
a-CD(7}2) = 1.00 1.00 1.00 1.00
a4 - 0.1 0.1 0.1 0.1
slolEA = - 2.00 2.00 2.00 2.00
LIS~ - 3.00 3.00 3.00 3.00
& 5} - 3.00 3.00 3.00 3.00
A 100 100 100 100 100

1 A&t 4

O °5a3 14

Brix Salt(%) pH Viscosity(cps)
40.5*1 7.20x0.2 4.5+0.1 2,500x500

- A¥gxA  AEFEE 20£1T

-~ Brix : A EA(ANTAGO, JAPAN)E o] &3] =7

- Salt 1 9E==47](Metlor Toledo, USA)E o]&3lo] =4
- pH : pH meter(EUTECH, Singapore)Z& o] &3lo] =4

- Viscosity : 3|4 = A (Brookfield, USA)E o] &3} =3

O MAEHA 4

AN #(CFU/g) v 2 2~ A $-2(CFU/g) 33 (CFU/g)

< 10 °x o

AEed dubA gy mAEA Al E5kol A

* Test Recipe
- HAAMHESTAZ 40g + SAR 171(210g)

A x4 H| FHdE 57 ST
THWE, v, & .~ oAb 1o *Temp. : 95T
SRR P 57103t Ha . . ~
5}, W rpm : 100~200
A, A, A .

Blentech Cooker | ®it} MSG, 29 A _95C7£ ]

FET sfo]EA Al 7k F 102 | *Temp. : 95T
% omag A | o FA% | srpm : 100~200
o huT Steam Off
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el

o))
<R

O = v e H| o] = (Soybean Paste Butter Bacon Roll)

DA

170

il
T0

- Hlo]A 1=(10*10mm)(2F30g)

- oFu}(t}o] 4, 5+5mm) 25g

ol =),

(

& Hlol, ¥

el 7

S

i E(

1l
rp

Wy
<

g
UO

=y

)
TS
el
%0
i
7o
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ﬂAlO
X ™
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ARy 17 17 17 17
Sl A 25 25 25 25
e 5 5 5 5
AFN7E 1.5 15 15 15
s (Rl 2) 7 7 7 7
S} ] 7F A A 0.2 0.2 0.2 0.2
ZuE (A F) = 1 15 2
N E 3 3 3 3
£l 100 100 100 100
O] Al &+4
O elstet4 t2
Brix Salt(%) pH Viscosity(cps)
44.5+1 4.3+0.2 5.0£0.1 6,500+1,000
- AYzA  AELE 20£1T
- Brix : #2934 XZA(ANTAGO, JAPAN)E o] &3lo] =4
- Salt : 9==%7](Metlor Toledo, USA)E o] &3}o] =4
- pH : pH meter(EUTECH, Singapore)Z& ©| &3} =4
- Viscosity : 3] A % =4 (Brookfield, USA)E o] &3] =4
O mAaRss 77
A 9kA #F(CFU/g) w2 2= A 9-2(CFU/g) t&#(CFU/g)
< 10 S-A oA
- AFFA ARA Y A EAIEHA Feke] A
* Test Recipe
- EESTAas 20g + SAY 17(210g)
0 &2 AZTA=E
A 24| s A TAHET
il-”i’y‘lﬂf‘, s, = 3-587L B -Tem?, 1 95T
A rpm : 100~200
AAS, FAA", 1F
F, A, eYuy, | HALE 95T7HA P
Blentech Cooker MSG, 83, B e ® 108 & .Tem;.), iogigoo
4 AIed-1, = A& Steam Off rpm -
u 2t
gzt ZA7] | =8EZ s $ 3| wrpm : 100~200




:110TC

105C
40min

© 35T
10min

b=l i
14T

e
AT
7t
3 ZpA 71
*Temp.

on

ol
o

i

SERE

(<)

&
*105C, 40+ 2} 4

=10T o°]

2E

1 85Col%el A Hot Fill &I

1957, 30 7HE
11057T, 404+ HE

Film Packing
Machine
Retort Machine
Cooler

- 23t
[ &8

E¥ 21 (Sea Food Fried Rice)

3

(20g) 1=
15 50g

PN
o
He3

T

=]
H

KR
=

a7

H &

- SA49+(210g) 174

- 71:]!7}_$4 5g7

DA =

To
B

el
=)

)

-
=

H
vze)

X

g
[aN]
N
il

k!

Tl
EE
G

=
Nr

B @32 (Hot Sea Food Fried Rice Noodle)

=
- A=4 100g

O el

DA

(20g) 1=

<
4
gt
ojn

alil

o

T

& 50g, &3t 1/474, 227

S

j
- Ee

J)

i

101
=)
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—
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O RE3]E ¥ 2 (Fried Sea Food)

DA

)& 100g

i
)

- %3 140, 9% 1/370, B2 e
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Nro
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* Test Recipe

170(210g)

14}

ﬁ
N

A

w|
0
I

™
)

2E

1 85 C o]/l A Hot Fill &%

1 95T, 30 7HE
11057, 40% HE

- 2Rt

el

AT AAR AR B

Mz Aoz AFNA
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A 100 100 100 100

O A%+
SELEITE

Brix Salt(%) pH Viscosity(cps)

65.5%1 15.3+0.2 2.75%0.1 12,000£1,000

- AFEERD AFRE 20x1T
- Brix : #4334 (ANTAGO, JAPAN)E o] &3}o] &4
- Salt : 9==47](Metlor Toledo, USA)E o] &3&lo] =4

- pH : pH meter(EUTECH, Singapore)& ©|&3}o] &4
- Viscosity : 3 A A =4 (Brookfield, USA)E o] &3lo] =4
O vAEEH 14
A HEAIF(CFU/g) uhd 2 2= A 892 (CFU/g) 737 (CFU/g)
< 10 S-A LW

- AFFA QAR PARAG e Fakel AA

il R = H
* Test Recipe
- AR FEZE S A2~ 30g + §F 170(210g) + A F# o]l 20g

* PAAF NS AXY AR LAE
- 7tEeE 95T, 208 7HE
- S3&E 1 85T el A Hot Fill 3

O S8

O #X¥S%H(Sea Food Fried Rice)
DA =
- ZA44H(210g) 171

- AA A2 (30g)

- A7FF bg, AAFH ol 20g

O &7 =& &2 (Hot Kimchi Fried Rice Noodle)
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- AAFeel=a 30g, ¥ /4N, AEH 15g

- 2= 100g

D A
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O olgtetd 4
Brix Salt(%) pH Viscosity(cps)

34.0+1 6.50%+0.2 4.8+0.1 5,500£1,000

- AYzEA AEF2E 20£1T

- Brix : #4249 EZA(ANTAGO, JAPAN)E o] &3le] =4

- Salt : 9==47](Metlor Toledo, USA)E o] &3t} =4

- pH : pH meter(EUTECH, Singapore)E ©| &3} =4

- Viscosity : 3|4 4 % A (Brookfield, USA)Z o]&3lo] =4

O vAEEgH 7
JukA 7 (CFU/g) a4l 2 2 A4 #$-2(CFU/g) 37 F(CFU/g)

< 10 =74 =+

- AEFTH oA EH v AEAHHA E8ke] HAF

* Test Recipe

- E17IBBQES A2 50g + 44 170(210g) + ¥ 2 TVP 20g

* B 7|BBQESHAE AXTAR SHBY EAE

-7t &% 1 95, 208 UHE

- T2E 8Tl A Hot Fill S%

O &&d A

O E3171BBQ%E 27 Bulgogi BBQ Fried Rice)

DA =
- Z249-(210g) 174
- E317]BBQ4 2~ (50g)
~ HZTVP 20g

2) =W
- Ae Trgent
- o] E317|BBQA9F HEZTVPE ¥ 30% Ax H+=th
- 2 18 Ya 18302728 AR HE
- Aol ©a, 7| &l wet AVEE R

O E3171BBQZ 3} A ] (Bulgogi BBQ Spaghetti)

D A
- 2~ A E™| 100g

7|BBQ¥ = 4 2= (40g)

o] 17), W ZTVP 20g

=
R=A
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=
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ar

155}
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A

ﬂ

ojp

o))
Km

O E3171BBQH ] 71 & (Bulgogi BBQ Bacon Roll)

D A

170

il
T

gho] 22) 10g

- k(s

- I

gho] 22) 10g

<=
=

- #lo] 1 (10%10mm)(¢F30g)

TR
=0

N

il

ol ),

(

kvl

bell #2 wold, &

S

2 E(

el

)
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(8)

g e op7

9_1—/\
= =

TE -8
* 03 HEE o] &3 HEwas A
78 V - .
x 43l FIC AAI3] A Ao} nlolo] Qo oz AF/Hd D EA
Target * BjAloh P e dd A
x g o7 Fa Rt A T
L85 B/F Test 1 Test 2 Test 3
AA A 35 35 3.0 3.5
LAy 15 20 15 15
MSG 0.1 0.1 0.1 0.1
RS 0.01 0.01 0.01 0.01
R s 20 17 20 20
k= (W 2) 3 3 3 5
Fuk(Fl ) 3 3 3 3
g v 10 10 15 13
FAHH 10 10 5 8
Bl = ] 0.2 0.2 0.2 0.2
n g 5 7 5 5
A A 30.19 26.19 30.69 27.19
A 100 100 100 100
O AlE4
O olgted 4
ZE 8 Brix Salt(%) pH Viscosity(cps)
- 15.5%+0.2 5.4+0.1 6,500£1,000
- AFEA AFEE 20£1T
- Brix : 2424924 (ANTAGO, JAPAN)E o] &3lo] =4
- Salt : 9==A7](Metlor Toledo, USA)E o] &3lo] =
- pH : pH meter(EUTECH, Singapore)& ©]-&3}o] =3
— Viscosity : 3] 7 =4 (Brookfield, USA)ZE o] &3}o] =4
O vAEEgH 17
A ubAl #(CFU/g) A & 2 A 8 $-2(CFU/g) P&+ (CFU/g)
< 10 oA g
- AEEA kA gy v AEAEH F=eke] AL

* Test Recipe

- e op 7 E St a2 30g

¢ QU R RS A A 2T

a7

+ é/\ H 17H(210g)
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1 95T, 20 7HE

1
ol
B

1 85C ol el A Hot Fill 3

o}
~-

Ao

SRE

olo

O &

O 23d g ob7] #8591 (Soybean teriyaki fried rice)

D A

- SA49H(210g) 17K

- A el k7] 22 2(30g)

o
B

ojp
=)

)

-
=

M

J_,mo

N

i
—

7}

T
Nr

=

O z+d gl ok7] ¥ 8- 3-4=(Soybean teriyaki fried noodle)

D A

- 29 100g

(40g)

<]
4
HH
ojn

=

I

5

gl 2] o}
G 120AA7)), A= 170, of

+
A71)

~
N

+
4

pzs

vl 1/370 (2 7]), i 1/470 (A

C

i
—

el

=

o]
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HAaLEE 130C7HA AlE

glo]lAm 2~

= o
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=

[e]
T

dlolam 2~ 5%, AEF 10%
[e)

=

o} 3
g7
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il
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0]zt

ToR

_th
B
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R
Lo
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o
wh
j

&5
T

2h

St of

=

=2
S

ol

295 na 392 X 4(300G)

al

- HE AF2=7F 95T o] o] F

Ho
Wo
K
N
Wo

—

el
Ho
Wo
4r
Mo

Viscosity(cps)

}o]

o] § 3t

9

pH
11.0+0.2
£

o]

=

=

Salt(%)

1.6%+0.2
71(Metlor Toledo, USA)

- pH : pH meter(EUTECH, Singapore)

al

3

=
=

AT
Brix
o] &
= .

hos
=

- Salt

O olststd 77

A

0

X
N

=
=

34 (CFU/g)

w41 2] 24 9 $-2(CFU/g)

AAH#(CFU/g)

puze)

op

0

olp

< 10

glol R 5%, AT 10%

o
T

stel 1Ak
v 62%, oAl

S

==

BHer 2 130C7HA A"

W oA EAl Al
Fa2s 8%, WedA 15%, ¥s

Al

- EaETe A

@ Ax¥

(2) 9A5

;OC

29e 113 392 2 7H300G)

al

T AFZE7F 95T o] el

==

o
WU_-O
K
N
Wu_-o

—

B
o
IU_‘o
4r
Mo

Viscosity(cps)

pH
_73_

1.4%0.2 11.5+0.2

Salt(%)

Brix

O A%T4
O olstet4 4



- Salt : 9==A7](Metlor Toledo, USA)E o] &3t =4
- pH : pH meter(EUTECH, Singapore)E ©]-&3}o] =4
O A=A 4
A HkA A (CFU/g) vlA 2 2~ A #-$-2(CFU/g) g+ (CFU/g)
< 10 S-A o

- AEEd ARkl mAEA ARl E3ke] AA

0 = 3
DO AR Gk B2 8%, YEAS 129, WEH 65%, oFAF e ol =2 5%,

- EdE T A AMFERE FY & HAEE 130C7HA A"

- WEA S} okl olagdasE FYF 58T /tE =3
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CAAFREN RS Ay 9 HATA A
A Ao Ef Axuty) wjeuts FRE Hbste] ofd =3t uks fw|gto w9
olo] Aol tist AF-IS Ta AlF.
T Az
A= a) ]
AR =& 35
1ol 15
ol ~ E 2l 30
AA 20
FTAGA A5 FHEE AAsiste] BIAE HUlete TFAS Ax FEAx T4
FAE 9ol Spray-dryere] %, ¥ E, S e oA Azd EUAEoR Wit
AAZZI(PS), = (WAD 2 5482 (0OWI), w283 = (SOpH3, SOpH7), 3= (EA),
3Lt A (CS), AFFAAH(FC), AEHAANFS)S SAHste] HA 342 &3
T Ax2=(0) & 7]+ & (m’/min) =599 (kPa)
FAZAL 120 0.75 15
TARAZA2 120 0.75 5
FA%A3 120 0.85 10
FAZ7A4 120 0.65 15
FA=7A5 135 0.65 15
FAZA6 135 0.75 10
FAZAT 135 0.85 5
TAZA8 135 0.75 5
TAZA9 135 0.85 15
FAZ7A10 150 0.75 15
FAZA11 150 0.85 5
FAZA12 150 0.65 10
FAZA13 150 0.75 5
=443
SOuis | SOp7 EA
T2 | PS(um) | WAI(%) | OSI(%) ’ CS(%) | FA(%) | FS(%)
' ’ Tl @ | @ | e ’ ’ ’
1 7.1 130.2 | 18.0 8.2 11.4 12.0 70.1 10.3 5.3
2 7.9 131.7 | 22.1 9.8 12.9 5.8 68.8 10.3 5.1
3 7.9 1315 | 223 9.9 12.2 5.8 69.4 10.5 5.2
4 9.5 137.3 | 254 9.5 12.3 4.4 75.4 11.7 5.2
5 7.9 131.0 | 22.4 9.9 12.0 5.9 69.6 10.5 5.3
6 6.2 142.8 | 24.1 9.6 12.8 8.2 71.9 13.0 7.8
7 15.1 | 110.7 | 426 10.9 12.6 4.1 70.1 10.8 4.0
8 5.4 138.1 | 24.2 10.3 13.6 9.5 71.0 15.8 11.1
9 16.1 | 127.0 | 439 8.8 12.8 12.6 71.0 10.7 2.7
10 13.4 | 113.0 | 34.6 9.1 12.7 9.0 63.8 14.2 5.8
11 8.2 151.6 | 18.7 9.4 13.3 6.5 68.3 7.8 2.6
12 5.8 135.4 | 245 8.2 11.8 9.8 71.0 9.0 2.6
13 8.4 131.2 | 183 10.5 12.9 9.4 75.9 10.4 6.5
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o

= =
AL

=
=

=

=

tol pH
- 101 -

°

°o]-&

=

pH meter=

(Chroma meter CR-400, Minolta, Japan)
lightness), % % (a, redness), &2 % (b, yellowness) #S %



= (%) By Lo BE 5 84(%) pH
SHZH |R8Y &4 10.30 + 1.26"° 51.67 + 0.47° 0.654 + 0.011° 4.04 £ 0.006°
A2 F5E A 13.19 + 0.55% 51.47 + 0.78° 0.67 £ 0.004% 4.3 £0.006°
X F8Y oA 7.54 + 0.48° 21.83 £ 2.03° 0.507 + 0.001° 4.32 £ 0.01°
e F82 a2 11.90 + 0.34% 45.8 + 0.26° 0.618 £ 0.006° 4.55 + 0.006°
sty |88 aA 14.01 + 1.6° 53.2 + 1.447 0.171 = 0.005° 5.67 £ 0.017¢

1) Mean + SD a-e Values in the same column not sharing a common superscript are

significantly different by Duncan’s multiple range test (p<0.05).

Hunter L Hunter a Hunter b
(Lightness) (Redness) (Yellowness)
SZHl |85 aA 24.36 + 3.56"° 10 + 2.65° 5.18 + 0.87°
A2 |F8E a4 19.40 + 0.08° 4.19 + 0.64° 2.51 £ 0.07°
X F3Y &AL 35.93 + 1.68° 15.5 + 1.08% 17.2 £ 1.19°
dE2 53 A 19.92 + 2.52° 2.95 + 0.68% 1.88 £ 0.39°
steh |S3E AA 19.53 + 3.54° 1.55 +0.36° 0.4 + 0.3°

1) Mean + SD a-e Values
significantly different by Duncan’s multiple range test (p<0.05).

in the same column not sharing a common superscript are

(2) mA= AL

- AubA i £ ¢ Standard plate count agars ©| 83 ZFHAHS Faf B4 A%
- v el g2~ F4 0 MYP. agarg o]l &3 AHFATE S F3 2A4S AAE
- T Coli form agarg ©]&3 AFAHE &8l w42 HAASH
General  bacteria Bacillus  cereus Coli form group
SH2H 8|S LA N.D." N.D. N.D.
A2=210)| S oA N.D. N.D. N.D.
27X BSE AA N.D. N.D. N.D.
e g8 AA N.D. N.D. N.D.
otet =88 AA N.D. N.D. N.D.
1) N.D. : not detected
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=
Tar color" Preservatives” Pesticide residue” Heavy metals”
HZHl s8¢ A N.D.” N.D. N.D. N.D.
A2ENI| FSE AL N.D. N.D. N.D. N.D.
X |2 AL N.D. N.D. N.D. N.D.
g s3Y A4 N.D. N.D. N.D. N.D.
Propionic acid
st mSE AL N.D. 6.4mg/kg N.D. N.D.
(Naturally Occuring)

1) Tar color: yellow 4, red 2, blue 2, red 102, yellow 5, red 40, green 3, blue 1, red 3

2) Preservatives: benzoic acid, sorbic acid, DHA, paraben-ethyl, paraben-methyl,
paraben-isopropyl, paraben-propyl, paraben-isobutyl, paraben-butyl, propionic acid, salicylic
acid

3) Pesticide residue : Amitraz €| 379&

4) Heavy metals: Arsenic(As), Cadmium(Cd), Lead(Pb)

5) N.D.; Not detected
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Effect of Stenlization Conditions on Physicochemical and Sensory Properties of
Three Korean Fried Rice Sauces

Hyesang Hwang', Sujin Lim', Kwangsm Shin’, Jaevoon Har', Sangbong Lee’ and Youngjae Shin"

"Bepe of Emntrommental Horsiculture, Damkook Unroersity, Cheonan 31116 Lorea
CAS IV BID Co. [rd Seomgnem 13220 Karea
'Donguon Home Food RED Center, Azem 31401, Korea
Tz Jen Food Co. Lad Cheoowm 31009 Eorea

ABSTRACT

Three types of Korean style fded rice sauce, ‘Kinmchi-tomate smee’, “‘Doemyeng butter sance’, and “Seafood tauce’ were
developed in s srudy, Plvticochemical propertie: such a1 piL seluble solid comteni, achdiry, salinfty, amd texnse of waucen
were amalyzed after application of three differsnt meriliration condiiens (1107 /50 min, 1157 /M mis, md 1217 /20 min)
However, so trend was oboerved in physicochemical properties of each ssuce by sterilicstion comditions. The lightness
(L-vabus) of depmeng butter wwce was higher than e other twe 1aucer. Redoes: (a-valne) ssd yellownss: (b-valoe) of
dormang ey e mnd seafood msure were prester thzs thome of bwwkitomste muee dus o Eiffeest mgredioniy Toial
vishle cells were mot detected moder all stevilization condiion: of e dowee types of ssmce. The sy evaluston remlt
showed dhat 121020 mim of sterilizstion cored beter dom 1107 /50 min or 1157/30 min sterilization in terme of overall
preference of bmche-tomato 1auce and dovmpang butter mwee, Overall, the preference of ibe Buwe types of moer showed thod
weafocd 1mmce war best, followed by docpaomg butter tuce and bwckr-tomute mmce.

Ky word:: Frisd rice wwes, phyricochemical property, senory svahuaticn, steriiration condition

MO o wiydol el AMES R SleHiChe SK o af 20100, =

el E ol gole] ZiERas Awe Lo ANE n:eq#

Hepa)ales Aag i il gE s} ciskeld eyl Eazl, i, i Aai) pa0E el gyt ulnlut, o el
of glo] svabEo] gl d el Aqtetol, ook o Aot o) R A5 abafale] aledis A ) abed o) chaby
WE rhae) g g S fgol M B Mg gl BRE olg, Aukelo] s A7l gof s glafyl )=
o}, ols} wlie] ¢itte] 90 20, Raled Mol @R F oA 4R $8 da) Bein], A A5 gofed salelw
WE g 3] R Svirie dhaisledaf L Ay g vig R 1%t Wl e d%elciiles BN & Mue KC
o] thi ghael), AFS fyet Fol, o Fo g g 2012 Choi Y ar of 2013), S0 R 28 20 F 8 900
R4l grlea glch S48 Akeg wase] ol sq AFsagele] Aged & et w1, FH <eh gl
= e puE ol ool alal¥ gju]E Hojg) o o iR el el sldle) dhtolu 4 MER
B OFshAIR shelalnd Alsla] Fuls W4 &4 e HhE stu) B, slerd uby o oalgshar glch salg &
Wy A YchChe EH er af 2011 Les EI & Mum HjaHse] Aleie] ghe) ] g AREE MG s, HF
EC 201N £nfe S48 I01F S a, sie e HEs AR o Feln ol POICCha ¥ oo
Exag algsiul, hid glojaly: nagr g3, af 2013 4% sl glo] v]gEel g galols M
& olg gt Wt Moy, 32 njdr PR L E 0§ LITeiA) 3 ol 4 AEEa Hisd, ol 4352 E 48
&7 Wi Ased o) il Hud Aol Folx &

o N fhor | Youmpise Sim Tal ~E141-550 3648, Fax. of, it 120 Tel Al 200 of 22 dhtElol Baeiller & it Sl
+E2-41-550-TE8], Brmmdl yalH-aidakook ac kry Fapga] 4h & gt sl FlEn) e Aty o s
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099

[e]
1986 Agol#l &5, FAE, Meat Extracts, U 7] 2, A4 Yeast extract ZFE
Minerals, <1 A74F 98 55 Il AFGAd & Qa1 = AR U= AAdA
T AUl dE 513-15M A AEAIE 100750 A8t dE FF A 3|Alolt)
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5. %ul, kAol dul A J|F, B4 AHEe +i59 DBE 73

7F T8 wbE V3 x2A e

W Aol M= R bR FEA S R AR Tol AT 5 e AU fds
AEEFYH s gusta, 7)Fel wE S w3 dd dote] dgor F28 B
2 g e =P VIS RALE Fete] R 5 W Tl Wi AR 2ARRA A AE]
oo T8 g W w7tRA 5r A9 (= 67 8 B4 R Aue] e 270 A,
S A (Bebd 2 ot2EL, FopAof X9 (T 3 F2 =4 B’ AR 27 F8
EAD, Forrlol Al (vekel, w=, B, ol Alof, AVFEE, JIdAol) il 7]
Ao AR, w7|2g, o|ge Te] 7t A9 o 3047ty AH HA se, Ax 7L,
e I Lo

G Fe 378 Fe EAEY AT

(D &Hu A4

T
@ "= - FE

19 249 349 ] 54 64 74 84 94 104 119 129

ES X
]?15)] = -2.8 -1.7 1.8 7.1 12.2 17.6 20.4 19.9 16 10 5.3 0

% KN
ﬂzﬂ(ﬂ = 3.5 5.3 9.8 16.2 21.6 26.3 28.9 28.1 24 17.7 12.1 6.1

P
() 92.7 78.5 110.7 114.3 106.4 112 116.8 112.8 108.7 111.8 102.1 101.6

* Climatological information is based on WMO Climatological Normals(CLINO) for the
30-year period 1981-2010.

@ v - 94"

_ 14 24 3¢ 4¢ 59 62 74 3¢ 9¢ 10 = 124
2 <
5]?15)] = -4.5 -3.3 0.5 10.7 10.7 16.1 18.6 17.9 13.5 6.6 1.8 -2.7
2 <
5]'(7_5)] = 5.8 8 13.1 23.9 23.9 28.8 31.1 30.3 26.3 20.1 14.2 7.8
A

() 68.1 69.6 85.9 115.6 115.6 101.1 93.2 89.7 99.6 82.6 86.6 75.2

* Climatological information is based on WMO Climatological Normals(CLINO) for the
30-year period 1981-2010.

® W= - dEdy

19 o% 39 ] B 6% = 2% 0% 109 1149 129
A7)
0 1.3 3.2 6.7 10.8 15.7 20.1 21.8 215 18.2 12.2 6.9 25
% KN
ﬂfg} € 11.3 13.7 18.1 22.5 26.6 30.2 317 31.2 927.9 22.6 17.6 12.2
e .
o 1067 | 1186 | 1222 | 853 93.2 1003 | 1339 | 99.1 1135 86.6 104.1 99.1

% Climatological information is based on monthly averages for the 30-year period
1981-2010.
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@M% - A5

3 12 24 34 19 54 64 78 84 9% 109 119 129
H A 7]
C) 2.7 2.7 4.1 5.7 8.5 11.1 13.1 13.3 11.2 7.7 4.4 2
> Qo
}Jfg)'h 8.4 9.9 12.1 14.7 18.2 21.1 24.3 24.6 21.4 15.4 10.5 7.6
e
) 1415 | 889 94.5 68.8 19.3 39.9 17.8 22.4 21.4 88.4 166.9 | 1359
* (Climatological information is based on monthly averages for the 30-year period
1981-2010.
® uE - Az sz
14 2 EE 121 54 6% 74 84 92 108 114 128
ES X
]?15)“ 76 8.6 9.2 9.6 10.6 11.6 12.3 12.8 12.8 12.1 10.1 7.8
7]
o 13.8 15.7 16.6 17.3 17.9 19.1 19.2 20.1 21.2 20.7 17.3 13.9
P
o 1143 | 1133 | 828 37.1 17.8 4.1 0 5.3 5.3 28.4 80.3 115.8
* (Climatological information is based on monthly averages for the 30-year period
1981-2010.
® "= - gaw7bs
1%l 24 34 4 54 64 74 8 99 102 112 129
% L
34?L§ = 4.1 6.3 9.7 13.4 18.8 23.7 27.2 26.3 217 14.7 8.1 3.7
Har)e
) 14.4 16.9 21.3 25.7 31.6 37.1 40.1 38.9 34.4 27 19.1 13.7
2=k
Zi;;)° 13.7 21.3 11.2 3.8 3 1.8 10.2 8.4 6.4 6.9 9.1 12.7
* Climatological information is based on monthly averages for the 30-year period
1981-2010.
@ At - W
3 1 24 349 4 549 64 72 84 o4 log | 119 | 129
H A 7]
e 05 15 3.1 5.3 8.4 11.2 13.2 13.4 10.5 6.6 3.1 0.8
% KN
‘ﬂ(ig)'h 6.1 8 10.1 13.1 16.5 19.2 21.7 21.9 18.7 13.5 9 6.2
=
(nm) 154 123 114 84 67.9 54.8 39.6 39.1 53.5 112.6 181 175.7
* Climatological information is based on monthly averages for the 30-year period
1971-2000.
A5 - HA A E
12 24 34 43l 54 64 74 84 9% 104 114 124
% Q0
H?Z)]L 5.8 7.1 9.2 10.8 11.7 12.2 11.5 11.6 11.5 9.8 7.9 6.6
F 7]
o 21.2 22.9 25.7 26.6 26.5 24.6 23 23.3 22.3 22,2 21.8 20.8
e
o 11 43 10.1 25.9 56 134.8 | 1751 | 169.2 | 144.8 | 66.9 12.1 6
* (Climatological information is based on monthly averages for the 30-year period

1951-1980.

- 120 -



(2) &v A4

O Bed - Bl

1< 24 32 49 52 62 = 8¢ 9¢ 10€ 11¢ 124

% Q.
&1?15)1 = 17.4 17.4 17.5 16.8 15 13.3 12.9 14.6 16 17.4 17.5 17.5

7]
) 26.9 26.7 27.1 26.6 25.7 25.2 25.1 27.3 28.3 27.5 26.6 26.2

s
() 241.4 214.7 188.9 123.8 39.3 8.8 11.8 12.8 51.9 172.1 238 248.6

* Climatological information is based on WMO Climatological

30-year period 1961-1990.

@ of=dlE L - Foi=Zofolg

Normals(CLINO) for the

1%l 24 34 4 54 64 74 8 93 104 114 129
é‘flg)‘% 20.4 19.4 17 13.7 10.3 7.6 7.4 8.9 9.9 13 15.9 18.4
ﬁ(ig)'% 30.4 28.7 26.4 22.7 19 15.6 14.9 17.3 18.9 22.5 25.3 28.1
ﬁjﬁ 122 123 154 107 92.1 50 52.9 63.2 777 | 1393 | 1312 | 1032

* Climatological information is based on monthly averages for the 30-year period

1961-1990.

(3) FolAlo} A

O F= - WA

12 24 34 12 54 64 74 8 93 104 114 129
34?18% 9.4 -6.9 -0.6 7.2 13.2 18.2 21.6 20.4 14.2 7.3 -0.4 -6.9
ﬂfg}% 1.6 4 11.3 19.9 26.4 30.3 30.8 29.5 25.8 19 10.1 3.3
%jﬂf 3 6 9 26 29 71 176 182 49 19 6 2

* Climatological
1961-1990.

@ F% - Aol

information is

based on monthly averages

for the 30-year period

. 14 2% 34 44 5¢ 64 74 8¢ 9¢ 10 11¢ 12€
2 <
}1?1(:7)] = 0.5 1.5 5.1 10.6 15.7 20.3 24.8 24.7 20.5 14.7 8.6 2.4
H )
) 7.7 8.6 12.7 18.6 23.5 27.2 31.6 3.5 27.2 22.3 16.7 10.6
A 39 59 81 102 115 152 128 133 156 61 51 35
(mm)

* (Climatological information

1961-1990.

1s based on

monthly averages
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® %% - 53
14 24 34 44 5¢ 62 74 8¢ 94 10€ 11¢ 129
> Qo
A ?g)‘ = 14.5 15 17.2 20.8 24.1 26.2 26.8 26.6 25.8 23.7 19.8 15.9
> °
a(ig)h 18.6 18.9 21.4 25 28.4 30.2 31.4 31.1 30.1 27.8 24.1 20.2
Yo=ek
7"(&; 24.7 54.4 82.2 1747 | 3047 | 456.1 | 3465 | 432.2 | 327.6 | 100.9 | 37.6 26.8
* (Climatological information is based on monthly averages for the 30-year period
1981-2010.
@ dE - ==
19 2% 34 14 54 64 74 84 9% 104 119 129
EY <
]ﬁg)‘ = 2.5 2.9 5.6 10.7 15.4 19.1 23 24.5 21.1 15.4 9.9 5.1
> Qo
ﬂ(ﬂg)'h 9.9 10.4 13.3 18.8 22.8 25.5 29.4 31.1 27.2 21.8 16.9 12.4
22k
7‘%; 52.3 56.1 1175 | 1245 | 137.8 | 1677 | 1535 | 168.2 | 209.9 | 1978 | 925 51
* (Climatological information is based on monthly averages for the 30-year period
1981-2010.
® dE - 24
- 12 29 34 19 54 64 78 EE CEl 109 11e 129
% Qo
A ?13 = 2.8 2.9 5.6 10.7 15.6 20 24.3 25.4 21.7 15.5 9.9 5.1
> Qo
A (ﬂg} = 9.5 10.2 13.7 19.9 24.5 27.8 31.6 33.4 29.3 pers 17.6 12.3
yomak
70(%;)0 45.4 61.7 104.2 | 1038 | 1455 | 1845 157 90.9 160.7 | 1123 | 69.3 43.8
* Climatological information is based on

1981-2010.
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(4) BForalob A<

@ verr} -

1< 24 32 49 52 62 = 8¢ 9¢ 10€ 11¢ 129
% Q.
A (zt)‘ = 17.9 19.3 21.6 24.3 25 245 24.1 24.1 24.2 24.2 22.4 19
> Qo
ﬂ(lg)'h 32.2 34.5 36 37 33.4 30.2 29.7 29.6 30.4 31.5 32 315
yomk
7‘};;)" 5 2 7 15 303 547 559 602 368 206 60 7
* (Climatological information is based on monthly averages for the 30-year period
1961-1990.
@ "= - %=
] 24 34 14 54 64 74 8 94 104 112 129
% Q.
A f*g)‘ = 21 23.3 24.9 26.1 25.6 25.4 25 24.9 24.6 24.3 23.1 20.8
% Qo
ﬁ(ﬂg)'h 32 32.7 33.7 34.9 34 33.1 32.7 32.5 32.3 B 31.6 31.3
7°Ej§ 9 30 29 65 220 149 155 197 344 242 48 10
* Climatological information is based on monthly averages for the 30-year period
1961-1990.
@ HEY - AW
- 12 24 34 14 54 64 74 84 94 109 119 129
% Qo
A ?15; = 21.1 22.5 24.4 25.8 25.2 24.6 24.3 24.3 24.4 23.9 22.8 21.4
> Qo
A (ﬂg} = 31.6 32.9 33.9 34.6 34 32.4 32 31.8 31.3 2l 31 30.8
=2k
7";;)" 13.8 41 10.5 504 | 2184 | 3117 | 2937 | 269.8 | 327.1 | 2667 | 1165 | 483
* Climatological information is based on monthly averages for the 85-year period
1906-1990.
@ welol Aol - FAeEFe
19 2% 34 14 52 64 78 8% 9% 104 119 129
= Q.
A ?15; = 225 22.8 23.2 23.7 23.9 23.6 23.2 23.1 23.2 23.2 23.2 22.9
> Qo
ﬂ(lg)'h 32.1 32.9 33.2 33.1 32.9 32.7 32.3 32.3 32.1 32.1 31.6 315
yomek
7‘};;)" 170 165 241 259 2044 | 1253 | 127.2 | 1557 | 192.8 | 253.1 | 287.8 | 2457
* (Climatological information is based on monthly averages for the 30-year period
1971-2000.
® A7txr= - ArtE=
- 12 29 34 19 54 64 = 84 CEl 109 119 129
% Q0
A ?15)‘ = 23.1 23.5 23.9 24.3 24.6 24.5 24.2 24.2 23.9 23.9 23.6 23.3
% Qo
A (1(:7} = 29.9 31 31.4 31.7 31.6 31.2 30.8 30.8 30.7 31.1 30.5 29.6
74&;;)% 198 154 171 141 158 140 145 143 177 167 252 304
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* Mean temperature is based on monthly averages for the period 1961-1990.

® A=vAo} - A7hze}

12 PE EE 14 54 64 74 EE 94 109 e 129
B Q.
A ?C’)‘ = 24.2 24.3 25.2 25.1 25.4 24.8 25.1 24.9 25.5 25.5 24.9 24.9
% L
ﬁfg)'h 29.9 30.3 315 32.5 32.5 31.4 32.3 32 33 32.7 31.3 B
i
7‘};1;)" 385 310 100 258 133.4 83.1 30.8 34.2 29 33.1 175 84
* Mean temperature is based on monthly averages for the period 1994-1999.
(5) L 9] ofA]o}A] ¢
O = - AAE
19 23 EE 11 54 64 74 8 9% 104 119 129
}]fig)‘% 13.7 16.6 21.4 25.1 26.4 26.5 26.1 26.1 25.8 24 18.9 14.3
> Qo
A (ﬂg)‘ = 26 29 33.7 36.3 36 34.1 32.2 32 32.2 31.9 29.8 27
=2k
7";;)" 13.3 25.6 33.3 477 1017 | 259.9 | 331.8 | 3288 | 2959 | 1513 17.2 74
* (Climatological information is based on monthly averages for the 100-year period
1901-2000.
@ A% -y
12 2% 34 14 54 64 78 EE 9% 104 119 129
= Q.
4?13 = 6.7 9.1 14.1 20.5 25.1 27.6 36.4 25.6 23.8 18.8 12.7 7.8
% Qo
ﬂfg)' = 20.8 23.9 30 36.9 40.5 40.3 35.4 35.4 34.2 33.3 28.3 2.7
i
%(;H‘]; 18.9 16.6 10.8 30.4 29 54.3 216.8 | 247.6 | 133.8 15.4 6.6 15.2
* (Climatological information is based on monthly averages for the 45-year period
1956-2000.
@ 7l - ol&ehninie
~ 19 23 EE = 54 64 = 84 CEl 109 119 129
% Q0
A ?15)‘ = 2.6 5.1 9.9 15 19.7 23.7 24.3 235 20.6 13.9 75 3.4
> Qo
A (1(:7)' = 17.7 19.1 23.9 30.1 35.3 38.7 35 33.4 33.5 30.9 25.4 19.7
J=gk
7‘&;; 56.1 735 89.9 61.8 39.2 62.2 267 209.9 98.2 29.3 17.8 37.3

* Climatological information is based on WMO Climatological Normals(CLINO).
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@ olgk - Hal&

14 24 34 44 59 64 74 8¢ 94 104 114 124
2 <
5]?15)] = -1.1 0.7 5.2 10.9 16.1 20.9 24 23 19.2 12.9 6.7 1.3
2 o
E]z"’_g)] = 7.2 9.8 15.4 21.9 28 34.1 36.8 35.4 31.5 24 16.5 9.8
G 37.2 34 37.4 27.8 15.2 2.9 2.5 1.4 0.9 13.7 20.6 36.3
(an) . . . . . . . . . . .

* (Climatological information is based on monthly averages for the

1961-1990.
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AEAA AdrRugs JAAHE A% A8 7 2 AaF{e 2HE F7HAIATL o=
S A A F - (fast food)olH 7+E5 2 B (family restaurant)s < F3 A2~/ thds 2
ol9] AHE Z7IA7IA Hol Z+E 9 sauceF7F FUEH] FU A FA G A2 A
wote] Fe=2 A Fa e FA Ut
¥ 1. 2 Ee] FAujgF Fo]
T B 2007 2008 20094 2010 F7E (%)
= =) 43,000 45,400 45,700 49,100 7.4
o A (k) 44,500 48,700 53,000 69,600 31.3
=417 F2H(E) 10,200 10,600 11,600 11,400 -17
o ol (k) 63,500 70,700 79,300 86,300 3.8
o g = (=) 73,000 80,400 79,200 70,600 -10.9
R EEIEET) 102,500 127,100 139,000 127,100 -86
e FTH(E) 13,000 12,200 12,500 12,700 -86
IR 38,400 38,400 42,500 45,700 75
B} FI(E) 63,000 66,300 64,400 62,600 28
EvtEAA s
ol (k) 63,300 73,000 85,300 82,500 -3.3
o FEH(E) 15,300 15,500 15,800 17,900 13.3
T ol (uk9l) 37,900 41,600 46,500 52,400 12.7
o] A FTH(E) 6,500 6,600 7,800 8,300 6.4
R EEIERT)) 17,500 17,900 23,600 24,400 3.4
F3 AR FI(E) 2,500 2,200 2,100 1,900 95
ohap] = | FH (M) 28,500 30,000 33,600 32,200 4.2

2 3 20084 20094 20103 =

=9 = =9 T =9 T =9 =
b= | TS 2,274 718 2,312 376 2,167 7721 -11.87 -2.03
e | 568 382 1,196 836 1,540 738 | 1172 2876
=19 719] 4 2,863 491 6,651 931 6,525 913 -1.93 -1.89
S 3,626 645 3,224 670 3,098 623 ~7.01 -391
[ 3 1,600 1,465 1,888 1,620 1,700 1,535 -5.25 -9.96
T2 2,933 763 1,387 691 2311 1,122 62.37 66.62
o) o = 3 123 27 135 30 674 148 | 39333 | 391.97
% | 46535 | 21572 34831 16,783 38125| 19,160 14.16 9.46
e 9 83,479 | 59645 | 76,789 | 55355| 95831 | 59,572 762 24.86
T [ & ] 21543 4941 | 18,896 5516 | 26,566 7,685 39.32 40.59
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