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< SUMMARY >

Purpose &
Contents

Current domestic flavor ingredient market is dependent on imports more
than 70%. In order to create value-added domestic agricultural products
using domestically—cultivated agricultural resources, this study aimed at
developing high quality natural flavor ingredients wusing domestic
technology. The agricultural products used for natural flavor ingredients
included beans (black bean, mung bean, soybean), rice and mulberry. In
order to achieve this goal, a group consisting of three excellent research
institutes, including Hanbul Hwanong (the flavor ingredient manufacturer),
Chonbuk National University (the flavor chemistry experts), and Dongguk
University (functional and toxicity experts) will gather together to develop
and indstrialize the natural flavor materials derived from domestic plans
such as rice, bean, and mulberry.

Results

e This project investigated the development of flavor ingredient
extracted from domestic native plants utilizing rice and beans. Key
technology related to this project was the extraction technique to
extract flavor materials from rice and bean products. The technology
valuation was conducted by Delta Tek Korea Co. Ltd.,, a company
specialized in technology trading and commercialization.

e This technology is at a full-scale[TRLA4], that is, the stage at which
the lab-scale validation has fully completed

e Limited flavor-related work has been conducted previously related to
rice and bean-related products. Extraction of aroma components using
distilating with water vapor at lower temperature using reduced
pressure 1s the foundation of high quality flavor ingredient
manufacturing, and this technique 1is now validated for its
competibility.

e Also, the descriptive sensory analysis using highly trained sensory
panel on flavor ingredients can provide the objective flavor profiling, in
which promote the potential application to food and beverage market

e In the case of applying to the field of food additives, commercialization
of flavor ingredient will be in next 2 years, and the technology is
evaluated as 529 million won with technology life of 8 years
(2020-2027)

Expected
Contribution

e The flavor ingredients developed from this study can be applied to
other food and related product industry with minor modification in
flavor formulation

e By screening and selecting the indicator of key flavor-related
compounds, the basis for identification and standardization of products
with similar characteristics can be established

e The outcome of this study can potentially create global blue ocean in
health food, cosmetics, and drug industry, by developing flavoring
ingredients with functionality




The finding from this research can provide basis for globalization of
K-food by applying developed flavor ingredients in K-foods, especially
using regional specific domestic agricultural products

This research team will be an

research group in the area of flavor research
The human resources graduating from this research projects will be
employed in the domestic and international food company, who will be
playing an essential role in future food manufacturing process

internationally-recognizable leading

Keywords

Natural
aromatic
materials

Natural plant
resources

aromatic
constituents

aroma mix kit

flavor
analysis
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2. 4 2AREYH Fad FAE 45 A% GC-MS &4 =4

GC-6890/MSD-5975; Agilent Technologies, USA

Column DB-WAX (60 m length, 0.250 mm I.C., 0.25 uM film)
Inlet temperature 250 C
Injection mode Splitless mode
Carrier gas Helium
Flow rate 1.2 mL/min
Temperature (C) Hold time (min)
Oven temperature Imtl.a 1 4 2
3 C/min 1 170 0
8 C/min 1 250 0
Post run 250 C, 5 min
Electron energy 70 eV

O ¥m A& A &4: Ji3 A7)

Extrinsic Ageing Intrinsic Ageing
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Reduction in Dermal Collagen Levals
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Hairless mouse 0|2
UV ZEAtol] 2|8 2 L5 |E

217} keratinocyte HaCaT M| 0|2
= UV =AM 2§ & AEgA

e Tyrosinease ¢ A, Astringent effect, Hyaluronidase A& #2133 HaCaT celll
3 cytotoxicity S el gt
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RS FZE3 A 8 (Distillation with reduced pressure, DRP)

F& 3 A BAS 98] liquid-liquid continuous extraction(LLE) WS =3 o
AR e 2 AA AL QyPTd A o] w3l liquid-liquid extraction HH
B ¢ Judk fggoz AdrjdRS AUsHA B8 & A LLEWMHS §3 37

£ HS-SBSE(Headspace Stir-bar Sorptive Extraction)® < 7i
T Aol digk HS-SBSEWW AAES $13l SBSEe| A&
magnetic stir-bar&+ (polydimethylsiloxane, ethyleneglycol silicone)F&% =%, F

AP R FEEd vladAste] AN Sdd A<
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5. SFN 24
[J SFN #4 o]t 3771 <2 Seed(7]1<%), Function(”]5), Need(’dF)
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O Seed : 77, & fref M &4 F= Vs

O Function

O Need : 57, & 7 HdsTgF=

[29 66] SFN #24]

[71&(Seed)] [7]5 (Function)] [ & (Need)]

1) SFN 24 : 747149 Seed(7]%), Function(7]+5), Need(’d&)8 &8 71&4 &4
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3.
O & A
[]

O 2013 & 7= 2 AA 35 (Fragrance and flavor) 4¥Bl& ¢F 2134 Ze] {fEE
olFolHom, 20180l = of 2509 2] o] 2@ o= vy
- ofAlo} A2 2013 of 709 EY EE 5 4HV} o]FojFon, HA AA
o} oF 329%°] WlT= AASL AU+

(2" 71] AlA FEAZ R - 9 2E)

-« || N
o |

0 5,000 10,000 15,000 20,000 25,000 30,000
2013 2018
= otz g|F} 775 964
u OpA|O} 7,021 8,532
B Zoroto) 2|7} 621 775
Ezod 483 563
nE=sd 935 1,105
Ezs 441 539
= 2ot 2|3} 5,069 5,753
= HOormelzt 1,764 2,055
=AM 4252 4710

Z}5 : Statista, Global consumption value of flavors and fragrances, 2018

O AA FsAF F8 FAAZE= AXEH(Givaudan) A 3 ZW Y 3] (Firmenich) A
IFF AAlEho] Z(Symrise) o] o™, 714 =344 AAF A A+
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[£ 9] AIA FBAE F8 FqA(Se] - urt 29)

Company 2010 2011 2012 2013 2014 2015 2016
Givaudan 4,074.6 4,433.4 4,541.8 4,715.9 4,818.5 4,575.5 4,734.1
Firmenich 2,673.7 2,985.0 3,083.3 3,186.4 3,375.2 3,330.7 3,411.3
IFF 2,622.9 2,788.0 2,821.4 2,952.9 3,088.5 3,023.2 3,116.4
Symrise 2,086.5 2,205.5 2,230.6 2,431.6 2,818.0 2,279.3 2,312.3
Takasago 1,310.9 14254 1,491.1 1,345.0 1,247.1 1,170.5 1,260.6

Mane SA 637.3 738.3 820.8 960.7 1,022.1 1,051.6 1,170.7
Frutarom 451.1 518.4 618.0 673.7 819.5 872.8 1,067.5
Sensient
582.6 619.7 715.2 736.1 724.7 667.9 653.8
Flavors
Robertet
A 480.8 483.7 508.6 517.4 518.4 483.1 517.9
Hasegawa - - 556.3 4629 425.5 390.2 438.6

Z} 5 : Statista, Sales of the leading company in the flavor and fragrance market, 2018

[ AlA &v)(Food flavor) A& 2015d~2020d 713+ &< AHTF 54% = AR5}

170

20209 = 1519 28 o] @8 Ao 2 AE (Markets and market, 2015)

Aoz AA AFIH} WA AF o 2¥A Fo7b F/EEA AA 2

=

Fue) 2% ¥ /1T glom, olad Wasl FE Age] 4FE FEd
o

o

ki

gxomy Holulrl Aol 13 2 Age FAsn You, ofaoleE g
Aol g WA AL e
2

YRS $2 AX BARE Thes U FY 29 QLR AT
o

(2" 72] AA FoAE A o 29)

200
151.0
150 1355 el
122.4 129.0
116.1 )
100
50
0
2015 2016 2017 2018 2019 2020

A3 : Markets and markets, Food Flavor Market, 2015
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O AFR AE&He FuANES AR durd, 580 A8&HE= Fg Ao
34%2 Hre&= 7P 2 A= AASAL o FAF AlAe] 13%% I HE
Az e
- I Yoll= A, HAAF(Confectionery), XFH2(Savoury), &7, T4AY/ A 5
OheFe okl &7t A8Ha A+
[Z29 73] AA v (Flavor) $8A1 A+

o

ZtA(Snack), 6%

7|E} 2=, 6%

24 /H|9f, 6% i
T/ o= 3y

ZHE A (Savoury/con RHE, 13%]

venience), 10%

Z+5 @ Leffingwell & Associates, Flavor & Fragrance Industry Leaders, 2016

100%

809

80%

40%

20%

0%

2005 2010 2015 2020 2025
H China I:IJ&paI'I aindia
O South Korea B Australia O Taiwan
= Indonesia = Other Asia/Pacific

Z}5 : The Freedonia Group
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O AAFBE MR FY(FF, 7 55 )0l o5l A AvRRE F3
2 Ho

_ﬂ_
HAE 7ML Jlew, zyud AF

Ae Al F7hsha

O HAds AR 201519 429 7,0005+ &2 qFEClA 2024 829 6,0005 =l
2 Ao & - (Persistence market research, 2016)

- 20159S 7o 2 AA dgm AFAA HAgdm AFL °oF 368%2 HFES A
o

(29 75] A AAGE A AnEe ;o =)

82.6
76.8
1.3
<73 616 66.3
932 X
49.5
11 I I I I I I

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

100

80

6

]

4

[

2

o]

e

A+F : Persistence market research, Natural and Organic Flavors, 2016

O ofAlo} AR HAZE AR F AT Bot &A1 €A 7 + d& ¥
olizt = Zlex Rt o AA HAFE A AR A 7ot
A=

- AR 2o R I EFY 58 £oFe AlFe] mEA dAsiH, 1109 &5
o] Ttk g AlFel W3 F87F T e

- o]’ AAAR] e v o® ofAlol Ao HAFR A WME HRAE
7158k A=
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[ 100] AFH7HE E/HEEE /)
Z A7
ZdnsiR=1 At A 2140 2
TARAA w8 .
A EA) A A A %iﬁj
P LEY Rz ; ‘:Pxil
0 7}27) %A Y FASA EUR
Al 7 A £ 27
HEE el g4 ]}
B ALA S u] %714
A ECE Al =g A iast
A} ) AR A 524

B aTd Ty FaeaAl 2016 7Ha4F AZAE 8% - AFH7b= A%, 2016

O A& AAe #r7F AXR\A AFHIIE A FEE ol vlEste Frtstes &
Ag 19
- RS T|Fo g AHA AE J?j.—"— 2006 29% 2,0909] HolAl 2015d 44=%

Fom, 2 7 AFHIELS 9,664% ol
oJ
AA

O 2015 A FH7IE A=A U St S 7|02 49 2070 FAVF 7,440
o7 AA A 619%E AT IS
- o] F ¥E YAEE AASFE(F)Y AF)EY, AF)ILIFETT e, o] 3
o
=]

N dAe] ey FRE 3642 9,500% A& 7] =51
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(19 76] == 2 &5 dA =39 3l F8 YF

(18¢) (20%))
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74 T, 8 He), W EE AR a7
Gt L34 TR EE 2R 23
&4 W, A me, W Es gA T 4
il g5, 37 37, AT 2 ARdds g5, 35
et HER o = a4
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- 28y A ge] ATEtE L, AEd didel M dEA AR AN A&
o= radta A% JHEFAFE Aol A4Sk o AEes A
- (B A Y - AR 20159 Vo E 109 A o
kgo 2 201089 ¢] 72.8kgol Hla) oF 10kg 4R oH, Wl 24 FAS BY
- (& &8 gH - 7HER) 1909 8 & &R 2010 Tkeoll A 20151 8.1k
O % 11kg F7FetRA oY, ofA7EA HA & Lv|oA AAA|stE HlFo] IR X
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[3E 102] 5 & &v] A3H(ES] - A F)
T& 20109 20114 2012 20134 20143
2 & 3,678 3,610 3,554 3,435 3,340
7vE 549 644 566 526 535
2k 39 37 36 36 35
71 e 442 881 727 496 514
A 4,708 5,172 4,883 4,493 4,424

A5 aTR=E A4 F75 34 2016 7HAF Al2AE A& - A7bsAF A, 2016

2 654 8,869E 0. E AT H] UJ 3409 F7HetAe(145% 1)

- T AFEAZRE T A LPF] B JFS G9R AXHE25.7%)°1H, F4 A=z
AB37%), =AIE R AALE 222 F(152%), &7 D FF AXY(T78%) clo=E
A vERd

- AFHEE A LvFo] @A X sHAIRE wd A 4] dFel MY aHl o
A oF 80%E A3 e

[ 103] 452 & 28FHEY &, %)
n 20143 2015 20163
AHlF | FA8H | ANE | 78N | &ANF | TN
AL A 2 2w 534,999 | 100.0 | 575460 | 100.0 | 658,869 | 100.0
A8F AxY 399,045 74.6 | 369,626 642 | 378,428 57.4
718 SE7HEEF AEY 53,600 10.0 41,610 7.2 46,823 7.1
AEAZE 2 F7F A=x4 12,856 2.4 12,956 22 12,294 1.9
Y5 A=z 188,248 352 | 170,980 297 | 169,618 25.7
oAl F B HAAF 7,074 13 7,194 1.3 9,033 1.4
AF-v7kEY B fAR F 9,859 1.8 11,115 1.9 9,938 1.5
2AF A= 12,197 2.3 10,858 1.89 10,530 1.65
SN B A ALE =Y F 98,369 18.4 96,11 16.8 100,247 15.2
7 Az 135,954 254 | 205,834 35.8 | 280,441 42.6
g5 2 oF Az 47,259 8.8 46,403 8.1 51,592 7.8
FAAzY 78,449 14.7 | 155,754 271 | 222,356 33.7
A8 BAA, REAR - 20169 FFAHFERA A, 2017
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4. A& FO{A}
[ F8 ANZAFIAAZE AF@P)TFESs ASFE(T) ATHEE A(F)EY o] A
O (FHE3ls) 2T AAFF AdxYF T EokdA AYS F9st o
AFR/ A, AFERL, APNAFZES AF A4St B2B #olsta
[ 107] () TESE 71H ML
JAY  [(FH)TRE BEEEEEE
BARFA |(16986) 7371 &AA 718 AE= 192
EAS 031-282-1501 ¥ FAX |031-281-2809
E9°]A |http://www.fka.co.kr A EY 19673 02€ 08Y
F UFT  ((C20499) 1% 7lEt /U SSAF A=Y
F2  [FREAFANE),HF1STE Az 20/ ALY, TR, A s, £
AFEE |24
n 63:75)]- ‘o]:
" é]%:o]:
DAIRY
7| HiLiLE 23S CI9F ZFEQ0)MEE 2E ] Lots Ziuk=
= CIHE Ol0| AT, SUNEIT HUY7H R LE20) O|27|7X| T2
T8 A 0] #H= 1 BTol HRE Jusia YsLd
Hof
—
-
— .
CONFEC SAVORY
&M Zot2 e FEAIR0| WRE 0| U HF, 1 BY Ajgto)| $1812 Ma[5H 7K IAIZ0| 571311 U0D 0[0] S8t
DI QPEARI AN-HMR TS AHAZL SRS TIYR ERS | Z0FES| £R7HSOMIT UL E017BAR HE 7HsE
HIESE 7idsia Aaun, MR EE HESE 0|2 Z0FUTA S2E W 7S fiF
BT 3 UL
GEREEEE))
= 1)
AFAR B R AES EE FRECE
A 20163 1,227 16,349 76
x99 & 20153 1,227 12,795 -
2014 1,227 12,348 -
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3l O™, Reaction, =, &5, 50X A4

[3 109] A€FE(F) 719 M8

A | HESFEF) EA (2RI /) 24 E
EALFA [(06533) A= AT AIREEZE 306
g EASE |02-517-4055 & FAX |02-515-6550
E¥ o)A |http://www.seoulfnf.com A EY 19743 04€ 01¥
F 9% ((C10749)71EF A F HIME AZY
_ZI__Q_ = e Ay
wmxn |THR(EAEZU N, Aol o) Alx, =uj/RE4t Al
AFEFE
- 3=
- 3L ANEHZ, ddiH, WYy, AEHY T
- FE/ kAT
- TSRl R 27, ZEd
- 7158 FAE, AN, 2, AgHF 5
mo gy < 1EEFAE AN A ARF 5
-8B/ E 5B, YE, F
[}
]: u %k?g—fgiﬂ
- 2270, By A, A e, HEA, A4 FF T
n iu]
- BN ERA
- AATHAAAA, AQFFA, +§4 WA, s}, F84 Aetviol=
(&) W 9, )
AFAR 2 A 9 =) wj| =Y A LY
A 2016 230 31,029 90
Z99 $ 2015 230 30,795 -
20144 230 22,815 -
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2020 o] Fo] AAFEE 2015~20208 2] AHAAZAE
(54%)0] A&HE= AR YL
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A0S
S0 AR TR |0 S0 AR obAlol Yol 7%e] HFS AXSE Ao | pi17 Hi
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[3 123] FFW = FH(DS - o 2, 99 )

TE 20203 20213 2022d 20233
MNA AF F5 AR
] woe ° a 151 159 168 177
(2=
AAEgs AF HlF b 36.8% 36.8% 36.8% 36.8%
= Al /& C 2.3% 2.3% 2.3% 2.3%
53 AATE
d= axbxc 144,732 152,548 160,786 169,468
(WRE )
a4 AFEFE e 0.3% 1.0% 2.2% 3.6%
BFE w29 dxe 434 1,525 3,537 6,101
T& 20243 2025 20263 20273
MNA AF F5 AR a 186 196 207 218
AdgFr AIH v = b 36.8% 36.8% 36.8% 36.8%
U A1 A& C 2.3% 2.3% 2.3% 2.3%
2R ANAFE d= axbxc 178,619 188,265 198,431 209,146
a4 ANAEFE e 51% 6.4% 7.4% 8.0%
®F W&y dxe 9,110 12,049 14,684 16,732
6. 7|=7t4 M
O] Aol A o 22348 71312020 ~20273) 91 81 &9F H7F 7ol &850 A
st 7l€9] 7HA
O 71%7}4 529,000,000 (591 2,900%F )
[3E 124] 71=7FA4HA (S - 9RE 9)
T8 2020 | 20214 | 20229 | 2023 | 2024'3@ | 20259 | 20263 | 2027 | A
71 84 F
o 2 434 | 1,525 3537 | 6,101 9110 | 12,049 | 14,684 | 16,732 | 64,172
=
PRR(3.0%) 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 -
ZdE
13 46 106 183 273 361 441 502 | 1,925
A
TAX(11%) 1 5 12 20 38 58 75 88 297
A &
I 12 41 94 163 235 304 366 414 1,628
71&7+4
H7HA S
ol & 0.7194 | 0.6102 | 05175 | 0.4390 | 0.3723 | 0.3158 | 0.2678 | 0.2272 -
(17.9%)
A 7}A]
A3 8 25 49 72 88 9% 98 94 529
71&7+4
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