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SUMMARY

It is well known that flavor composition of yuzu essential oil is

significantly differentl in the various producing areas. Among the various
producing areas, the most favored flavor of the world by consumer is
korean products. However, it is not known which components of Kkorean
yuzu essential oil play an important role in flavor point of view. Therefore,
we focused on the extraction of natural flavor from korean yuzu essential oil
and analysis of its flavor components to make a compounding flavor.

The supercritical fluids generally have similar density to liquid and
similar viscosity to gases. They have solvent power like liquids. Among the
supercritical fluids the supercritical carbon dioxide is safe for human being,
and its critical pressure and temperature and suitable for its application in

the extraction industry.

1. The experimental apparatus for the extraction of natural flavor was
manufactured, and this was equipped with CO:-recirculation system in

order to reuse of CO2 as solvents.

2. The freezed—yuzu juice was purchased and thawed to separate the
essential oil. The separated essential oil was used as a law natural

flavor.
3. The effect of pressure on the efficient extraction of flavor was
investigated, and the maximum extraction rate was obtained at 200 atm,

based on the amount of linalool and thymol.

4. The effect of temperature on the efficient extraction of flavor was

investigated, the extraction rate was reached at a maximum at 407C.

_11_



5. The effect of modifier on the efficient extraction of flavor was
investigated. When ethanol or ethyl acetate were added to extractor, the
extraction rate increased slightly.

6. The reusability of CO; was carried out. The CO; was reused 7 times.

7. The efficient extraction of natural flavor was achieved by using the

static extraction method rather than the dynamic extraction method.

8. When the supercritical CO2; was used as the extraction solvent, more of

linalool and thymol were extracted.

9. Natural and compounding flavor were applied to various foods.
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Table2-1Industry leaders in Flavor and fragrance market

Flavor & Fragrance Industry Leaders
2002~2004 ESTIMATED SALES VOLUME(Final estimated as of November
10.2005)
Total World flavor &fragrance sales of US $ 17 Billion.
NO. Company 2002(%) 2003(%) 2004(%)
1 GIVAUDAN 12.8 13.5 3.3
2 IFF 12 11.7 11.5
3 FIRMENICH 9.1 9.8 10.1
4 SYMRISE 8.6 9 8.7
5 QUEST 7.6 6.1 6.2
6 TAKASAGO 5.6 5.5 5.6
7 HASEGAWA 2.5 2.7 2.8
8 SENSIENT 2.8 2.8 2.7
9 DANISCO 1.7 2 2
10 VMF 1.8 1.9 2
11 All others 35.5 35 35.1
100 100 100
15,100 -
Total 16,300 million 17,657
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Table2-2 The amount of imported flavor from abroad

=N
2 =7t | 2H(2004) % %
(2005.10€)

1 o= 66,762 51.12 58,158 51.94
2 M7tz= | 13,734 10.52 14,258 12.73
3 ¢ 14,593 11.18 10,584 9.45
4 A 6,398 4.9 5,719 5.11
5 o= 8,404 6.44 5,579 4.98
6 AN 5,202 3.98 4 540 4.05
7 == 6,023 4.61 3,984 3.56
8 A= 3,047 2.33 3,275 2.92
9 Ul Eete 3,509 2.69 2,948 2.63
10 A ¢l 920 0.7 667 0.6
11 7| E} 1,994 1.53 2,265 2.02

A 130,586 100 111,976 100
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Fig3-1 Apparatus for supercritical carbon dioxide extraction
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Fig3-3. Storaged sample during 5 days in the refegerator
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Table 3-2. Flavor components of yuzu from Goheung identified by GC/MS

No. Compound RT" Area %”
1 Unknown 0.542 0.134
2 Alpha-Phellandrene 5.473 0.714
3 Alpha-Pinene 5.635 4.538
4 Beta-Pinene 6.488 2.338
5 Myrcene 6.823 2.241
6 Alpha-Phellandrene 6.983 2.986
7 p-Cymene 7.221 1.019
8 Limonene 7.785 55.821
9 Gamma-Terpinene 8.008 14.014
10 o-Isopropenyltoluene 8.153 0.129
11 Alpha-terpinolene(Terpinolene) 8.222 1.142
12 Linalool 8.322 1.908
13 Mentha-1,4,8-triene 8.676 0.099
14 Terpinen-4-ol 9.031 0.595
15 Alpha-Terpineol 9.128 0.370
16 Decanal 9.239 0.090
17 Thymol 9.979 0.550
18 Alpha-Terpinene 10.493 1.044
19 Alpha-Copaene 10.800 0.239

20 Beta-Elemene 10.885 0.491

21 1-Phellandrene 10.971 0.052

22 Beta.-Caryophyllene 11.116 0.852

23 gamma-elemene 11.169 0.409

24 trans-.beta.-Farnesene 11.298 1.875

25 Alpha-Humolene 11.347 0.255

26 Germacrene D 11.526 0.978

27 bicyclogermacrene 11.640 2.037

28 delta-cadinene 11.762 0.646

29 Gamma-Elemene 12.021 0.278

30 Globulol 12.169 0.090

31 Viridiflorol 12.222 0.227

32 delta-guaiene 12.394 0.085

33 T-Muurolol 12.483 0.220

34 Alpha-Cadinol 12.558 0.452

35 Hexanoic acid 14.21

36 Auraptene 17.238 1.082
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" Retention Time on HP-5 (60 m length x 0.25 mm i.d. x 0.25 mm film thickness) column.

2 Compound peak area %

G.C HP-6890

MASS HP-5971

Injection port - 220C

capillary direct MS interface temperature - 220C

Oven temperature was programmed at 40 C initially (5 min hold), increased to 200 C (10 min hold) at a rate of 3 'C/min

Volatile flavor compounds were idenfified by comparing the retention time(RT) and using mass library database(Wiley 275K,
Hewlett-Packard Co.) tentatively.
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Table 3— 3. Volatile flavor compounds in Koheung citron

1) 1&t 2X} 3X} 4K} 5X}
No. Compound RT Area %7 | Area % | Area %7 | Area %° | Area %°
1 |Unknown 0.542 0.134 - - - -
2 |Alpha—Phellandrene 5.473 0.714 0.575 0.679 0.626 0.741
3 |Alpha—Pinene 5.635 | 4.538 4.084 4.825 4.446 3.733
4 |Beta—Pinene 6.488 | 2.338 2.028 2.086 1.9 1.841
5 [Myrcene 6.823 | 2.241 1.888 1.574 4.743 4.810
6 |Alpha—Phellandrene 6.983 | 2.986 2.792 3.66 3.644 3.769
7 |p—Cymene 7.221 1.019 1.067 1.127 1.122 1.160
8 |Limonene 7.785 | 55.821 57.379 60.583 60.312 62.395
9 |Gamma-Terpinene 8.008 | 14.014 16.512 10.679 12.005 11.787
10 |o—Isopropenyltoluene 8.153 0.129 0.135 0.135 0.023 0.141

Alpha—terpinolene(Terpinole

11 ne) 8.222 1.142 2.972 2.977 0.498 3.115
12 |Linalool 8.322 1.908 1.998 1.833 3.066 2.867
13 [Mentha—-1,4,8-triene 8.676 0.099 0.114 - - -
14 |Terpinen—4—ol 9.031 0.595 0.493 1.046 0.635 0.594
15 |Alpha—Terpineol 9.128 | 0.370 0.437 0.106 0.369 0.345
16 |Decanal 9.239 | 0.090 0.094 0.094 0.072 0.067
17 {Thymol 9.979 | 0.550 0.576 0.735 0.615 0.575
18 |Alpha-Terpinene 10.493| 1.044 1.55 0.932 1.444 0.793
19 |Alpha—Copaene 10.800| 0.239 0.25 5.926 3.492 3.850
20 |Beta—Elemene 10.885| 0.491 0.514 0.956 0.563 0.621
21 |1-Phellandrene 10.971| 0.052 1.105 1.965 1.158 1.134
22 |Beta.—Caryophyllene 11.116| 0.852 0.892 0.888 0.871 0.842
23 |gamma-elemene 11.169| 0.409 1.955 1.947 1.908 1.846
24 |trans—beta—Farnesene 11.298| 1.875 0.298 1.732 1.657 1.864
25 |Alpha—Humolene 11.347| 0.255 0.267 0.264 0.89 1.277
26 |Germacrene D 11.526| 0.978 2.638 2.608 1.803 2.588
27 |bicyclogermacrene 11.640| 2.037 0.613 0.733 1.619 0.613
28 |delta—cadinene 11.762| 0.646 0.902 3.298 1.346 2.176
29 |Gamma-Elemene 12.021| 0.278 0.291 1.064 0.434 0.702
30 |Globulol 12.169| 0.090 0.094 0.344 0.140 0.357
31 |Viridiflorol 12.222| 0.227 0.238 0.870 0.355 0.377
32 |delta—guaiene 12.394| 0.085 0.885 2.203 0.899 0.954
33 |T-Muurolol 12.483| 0.220 0.078 0.324 0.11 -
34 |Alpha—Cadinol 12.558 | 0.452 0.091 0.378 0.168 0.114
35 |Hexanoic acid 14.21 0.107 0.195 0.974 0.434 0.366
36 |Auraptene 17.238| 1.082 0.713 0.713 1.089 0.917

column.

2 Compound peak area %
G.C HP-6890
MASS HP-5973
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" Retention Time on HP-INNOWax (60 m length x 0.25 mm id. x 0.25 um film thickness)




Injection port - 250C

Capillary direct MS interface temperature — 300C

Oven temperature was programmed at 40°C initially (5 min hold), increased to 200C (10 min
hold) at a rate of 3°C/min

Volatile flavor compounds were idenfified by comparing the retention time(RT) and using
mass library database(Wiley 275K, Hewlett-Packard Co.) tentatively.

durd o7 Hxe LA AFAEL limonene, gamma-terpinene, myrcene,
linalool, alpha-pinene, beta—pinene, alpha-terpinene®]@}i <& vt 1 A
o ¥ 548 Ay Hi us gk

Aroma Chemical FEMA Description
D-limonene 2633 pleasnt weak lemon-like note
Gamma-terpinene 3559 weak lemon note, terpenic note
leasant odor, sweet balsamic,
Myrcene 2762 .
resin note
) pleasant, fresh, clean, floral &
Linalool 2635 .
terpenic note
) pine oxidized material resin-like
Alpha-pinene 2902 ) .
odor, terpentine-like note
. dry,woody, resinous &
Beta-pinene 2903 . .
terpentine—like note
Alpha-terpinene 3558 weak pine like terpenic note

* FEMA : Flavor & Extract Manufacture Association
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ojth. o] A& Aol FA FRE JNTst= o] TR point7h ®Th
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FE S sol Ak
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Teta.—Caryophyllene, Gamma-—elemene, Trans-beta—Farnesene,
Alpha-Humolene,Germacrene D, Globulol,Alpha-Cadinol, Hexanoic acid
Bicyclogermacrene, Delta—cadinene, Gamma-Elemene, Viridiflorol,
Delta—guaiene, T-Muurolol, Auraptenes ©]12™ I % alcoholF,
aldehyde¥, phenol+F, A ¥AHFGo] 544 o]

CitrusAl &5 714 F23% points FFH o AHAHH ofge] AlF AEAl
o dAZ AEHE AT Aol F FAAF VA= BA ®Hste] ©E o
At £4, A9 553t A3 refresh image, &3 9 A& Fdo] <A
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A& sl dEFS A= AR e

ok 2 HAgke ZH 3= compounding flavore] 7|
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(D. Compounding data of Natural flavor + Natural identical flavors

No. Compound Contents
1 |Alpha—Phellandrene 0.7
2 |Alpha—Pinene 4.5
3 |Beta—Pinene 2.3
4  |Myrcene 2.2
5 |Caproic acid 1
6 [D-Limonene 55.8
7 |Gamma-Terpinene 14
8 |Alpha-Terpinolene 1.15
9 [Linalool 1.9
10 |[Terpinen—4-ol 0.6
11 |Alpha-Terpineol 0.38
12 |Decanal 0.1
13 |Thymol 0.55
14 |Alpha-Terpinene 1
15 |Beta—Ocimene 0.05
16 |Beta—Caryophyllene 0.85
17 |Alpha—-Farnesene 1.9
18 |RAEEN 10
19 |Ethyl Alcohol 1.02
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2. Compounding data of artificial flavors

No. |Compound Contents
1 |Alpha—-Pinene 0.7
2 |Beta—Pinene 0.35
3 |Beta—Myrcene 0.73
4 |Alpha—Phellandrene 0.23
5 |Alpha—Terpinene 0.06
6 |p—Cymene 1.14
7 |D-Limonene 32.9
8 [Trans—Beta—Ocimene 0.08
9 |Gamma-Terpinene 5.08
10 |Terpinolene 0.22
11 |Linalool 0.8
12 |4-Terpinenol 0.04
13 |Alpha—Terpineol 0.08
14 |Thymol 0.06
15 |[Triacetin 28.73
16 |Beta—Caryophyllene 0.08
17 |Alpha—Farnesene 0.23
18 |Dibutyl Sebacate 27.58
19 |Perillaldehyde 0.05
20 |p—Menthen—8-thiol 0.2
21 |Neral 0.05
22 |Ethyl alcohol 0.61
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3. 149 3% =% % compounding flavore] #A|EFZH&

7}, Ice cream A&

Wikes ofdol iy 7R FWA Folsle= 7|aAdo] w8 AFolth oy
AFEFTAA Fujel &S aHATZ] fsiAE FolEudE Vs E FH9ote
flavor®] &to] w9 FQodttt HARUT 5], nAdH R Holrl ofH
5 WHFE Bol He Aoz g 7] wWiEd 7EFe AZETF Ue
refresh, acidic type? FAF&FS Ab } & natural?#t S ¢,

AN G AL ARAFAA AFS AL dnA 5

A= 7] wiel AoME FHE & SAS

gl H A = FEbaseS arabic gums e HAHES o]

FoldEH =2 WE Ao 2 essenceRth WEA o] 3
[e)
=

22 5EA4E 7Hx 7 v 4 st
A, A2 oilsel vl g A3 S maskingstil & x3F d
s :

W) At #E, #5559 FHE enhancests ZHTF e Aol Fo
™ <] HFIke] x347F v 2 Sk

O -
T
o) AolA =7l wFEol, A2A] o] balance’t L types Agdfof wH

Z}) Aging® w(dr¥ o2 +5C AF) Hrlsle FA97F 7] wiol| Tds)
Al EAE & Eofof gt

FAES & citrusA flavoret w37 A 2 A wk7ko]l Qo
i 2}
AbgsiA g3 & ¢ Jdoh A 3EF ASo # ooy,

off-flavorE maskingdl™ freshdt #5740 “AX = &Folty, FAEFS A

_89_



o ol

Aol F-g3te AlES skt

2 Essenced}dt A= AR juicyZol
o B AFo A MEtdE {4 FaEE o] &3}

H o freshetil F2ko] #F3e AHE-3te

O

SA.101 SA.102 SA.103
4 450 450 450
3238 35% 180 180 180
=9 DE 42 25 25 25
FA A 3.60 3.60 3.60
Salt 0.50 0.50 0.50
Sugar 160 160 160
SFCHAFEY 1.50 X X
SFCAFe +
A X 1.50 X
NI Comp'd-F+A+"
Comp'd(Z8&H)g#72 X X 1.50
AA G Q.S Q.S Q.S
Total 1000m| 1000m| 1000m|

_90_

TV NI comp’d$#H Natural Identical &#})-&#}2
9l+= aroma chemical?tS- o] &3to] =3}

2 Comp'd(Z3H)4A= Arificial flavorgl =

3}
.

| 2A o



Table3-4. Results of sensory evaluation of Ice Cream by using Citron.

A3 A 2:04/07/2005

B4 - Aol 22 Y
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ot

NO.
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¥
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II

II

3 714

T
&5

o] 33 7}
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17
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4.5

6.1
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B test® 94 BAMDAR : vlwrs twry, 27 ¢ of
T L, 59 W mnh 49 o e, 53 A 3% g,

9 wE v, 87 0 obF B 04 ¢ dlel Frhow A
N AF A5 F B 1S esDE 98 FAUAY s jm,
274 o}F vhwth, 34 WE mich 4% ofgE vhwth, 54 GmAE £
= 9 67 okzt Frh TR RE EUh 84 ¢ ofF Fr), 97 ¢ Wwd F
thew AAshgh>

D‘i

mlm

x%
=
R:L:}

Ice cream %84 ”7]«] s A AdE AHEAE SFCHAFEd S
AFEEHSAL01) Aol d&HeF ko] balance 7 7HE sttt Ao bk
O Teoez:= SFCvX}—r%O—'FNI Comp’d-+#HSA.102)e19 k. Comp'd
Arificial ~ flavor(SA103)= &3l A= Fouy gho QoAM= 3t
unbalanced} 1 th. = last note2] unbalance® %ro] Eg® %3+ ojnx]7} =7

A om A= =AZY HA FAAE ALEg ofo] ~AFY L
g AR s Ho AFOE Aol 7beE FoRE FHHW F
= Jdste]l @ Alel FRet TE o] Fuhd ofF F&
Aolth ofol Ay thE w3 AFRT HAH oju A, A 225 o]
Bz w7l HAFAEge]l ¥ Fasttha sl

imageg 91314 ALE Ho] AE FR7F Brh

AN E FFflavores 9EE =3 alcohol o] IAA 7= W &Ald =
7 FEoe Ho“?aﬂ"] EEO]U}. T Ao gt Bt 7] E A o] ®Wshy] wii
of AAFEE % Aol FAH 245 23 54S U= A= Ao A
LT TREAE Jﬂr{%lﬁh FxA, TAA o= opEdn. olgd AL AY
3 B TREC da LEHAdE AR AEo]l Bol /Y Ha vk AH
ol = ZFF % (Distillation), %4 % (Infusion), Essence™® (Essence process)s ©]
AL Ao FHe AFEEA o wel Aol MElft 53] Essence HOo R
Az =3 2= liquors FH e A47b7F ofshy] wiwel FRE AH HbsiA
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+ ester note?] punch 7} & FH7F 2 Q3T sweet?

5=
3L, top note”} ZEAl =A Aok &ARF middle® last note=

L. lojofsit), ®uk oyl clean imageS WEN 7] YsiA wEAlo] =7
A= Aol g EoAY 53] £ A 2= citrus note 7} "¢ T & stk &
8] fruit e =7/ #Hy2sks slo] dastt.

ARl Fi7F Fno JTS
v e B g AgFS HAH o= g

[e)
Al A A7) = v A eA] ¥ F P E masking $HH
=] 7 o

SA.201 SA.202 SA.203
f+Ajuice 100 100 100
T4 55 55 55
Sugar 80 80 80
high fructose 100 100 100
citric acid 0.50 0.50 0.50
Glycine 0.20 0.20 0.20
COz-water Q.S Q.S Q.S
SFCH#F ESS. TP 1.00 X X
SFCHrA ESS +
NI Comp'd#}7? x Ho )
Comp'd(Z&)§=72 X X 1.00
Brix 11.50 11.50 11.50
PH 3.10 3.10 3.10
Alcoholic carbonated 3.50 3.50 3.50
Total 1000ml 1000ml 1000ml

™ SFC #AF% 9 ESS3

T2 NI comp'd$#H(Natural Identical §2}) - 542 222 A4 &5 0]
2+ aroma chemical?tS o] &3ko] ZgHgh

™ Comp’d(23F)H A Arificial flavorgt = 3
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1) AAHEF - 35 100% S22 juicest F-2r} <1FAHQ FRE AFEA
X3 w5 5 Aol EFHAZ recovery flavorg F-&h},

2) AEeE - HEFF 50% olde] &E5E orange, apple, grape’t Ut

100% 53t Hla e w) AAzhFo] A7) wfTel] datel] oF wste] JF

of MuH Hu Fn Abgo] hedty] wiel A 1ol wL Al
o

3) 5ol Boldl= AEFEE - AFTF 10% ol 50% vRte] 8= Hlau A
I ol AAR el FrE =2 g den AxE Vd 5 ogle
vz A5 cloudysol ol&¥oldn. HEggol Hla HF3FEe] vl
ol ol &t Fae FHsitol U= body note?t AF AE AR&EE A
o] ¥t

4) Fdol o= FEFEE - FFol 5ol AFSE FHe ¥ A2
2 AAE 16% o, FHE 5% ol 30% colste] FRelth. ¥ 10~
20%, 5 T 10~20%°] HPE 20~40%7F A 71l Foh 3H o A A

I

Astel] Ad g = AErt A FRE AFEshe Aol FUh

A F7EES A9 ZFF de FAEERTEH EHEAE peel
= essence oil®Z I A YE = It} Peel
oil?] FAE O ZA 90%°] 42 terpened ©3lFAiol X vk dHo EAHS I
AL oilEFe B %E AAsta e FAbA stg=Eoln. oY gk kA g

3] + terpeneless oilo] IS5 Wol o] &x a1 §th
T terpened] ©8lFAvE oW HE AFA7]7] "ol Foldte] SR
A g3lloF 3t} Essence oil2 dWbd o2 $4b4 31gEo] Wi o] g3+ peel
oil# FAFSEAITE freshet #F55 flavors 2zl Qlo] FH el o] typed tigh #
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SA.301 SA.302 SA.303

high fructose 114 114 114
AtTHS M (BX 72) 7 7 7
sodium citrate 0.30 0.30 0.30
Taurine 11 11 11
sodium benzoate 0.60 0.60 0.60
Vitamin B6%J &+ 0.03 0.03 0.03
sucralose 0.12 0.12 0.12
Vitamin B2 0.05 0.05 0.05
nicotineamide 0.17 0.17 0.17
Inositol 0.50 0.50 0.50
Vitamin. C 9.80 9.80 9.80
SFC-2} ESS.of 79 1.60 X X
SFCr#} ESS +
NI Comp'd-$ 272 x hoo )
Comp'd(ZFH)FA7Y X X 1.60
PSP RS Q.S Q.S Q.S
Brix 12.70 12.70 12.70
PH 3.50 3.50 3.50
Total 1000ml 1000ml 1000ml

TV SFC fAFE) ESS3
T2 NI comp’d+#H Natural Identical -2H)-f2F2 22414 2 A 355 0] 9]
+ aroma chemical WS o] &3}o] 233

™) Comp'd(Z3H)H-A= Arificial flavorgtal= 3 -
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Table3-5. Results of sensory evaluation of healthy beverage by using Citron.
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<AF AL F I 7EE testE 98 FAHAHDMAA ¢ dids] v 23 ¢ oo}

A0 oz v 53 vy FAE ¢
6% @ oFF Frh 74 BE Frh 84 ook Foh 9d L didd] FrhoR *E‘
Alstach AE AL T &3 VEE test(IDE 9% HAHAH : et vm
o} 27 ¢ oobF umnh 33 KA vtk 43 ¢ ofgF yminh 53 0 g n
EA = oo 61 0 o Eu 7H 0 BE EU 8% olF £, 91 ¢ v
Tho g AA s>

ZIsAeRAAE A8A AF A& F FFH Vv SFCRrAFE=9S
AF2-3HSA301) 9 Comp'd flavor(SA303)7F A2l FAFS Aoz Adrt vpely)
ow g Erroluz} SE“] E3  SFCHAAFFZY+NI Comp'd+#HComp’d
flavor® SFCHAFZ o] I AALNA FARGE A2 S50 vdsiA 48
o] 7Hsslttal ALE F o Llﬂr. ol 19 thE HIIEEY A Frt =AA
Al o] g ztolHEs =74 4 gl

Comp’d flavor(SA303) #FF ol AojA 7 Fasht &vlel Slojr=
gto] ZjZtgk olm A7} Attt Rk SFC%X}—%%E% AHE-3HSA301) A
Sl A last notedl] °FZFe] F-=gHA KgE ojm A7 =AA = Flo] &
olt}, thA] Ao = application A& A]  mild, light, clean image=® S &°| &
g Ao AR Hoxn

ofl i rlo

4 2QA 0|20l G F2 2% oile] 5843

2 Aol FHAsA HEA717] fdtls F8&4A KA FF il

2 13 "Aavh vk wEbA QAo ds R A o fA} FEAS
FE&3k A1717] e HA Az wHE dFstdnh & 84 EHE F89
A7l AA 8y Aetdth SFCHAEFE ol 2% 2o w2 &3 w3l
Z2zzA9 1 w2 FHWEE Aste] o] WE bg Z&Hola &
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Sh
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7F. - AHE] essential oilZ2FH &4 F= A

1) 2 essence oil2] 12421 2 A ]
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i)

oA FolHtl F23 29 essential oile] H]Fo] uwzl WH3lsl=
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et&at o] Ejtulolth. FAteEl Y] AAS F& otuiet 2& 2FHE A4S
At

SFC7t oil 15
D-limonene 5

Etoh 150

w 100

Total 270

A WY ga3 gol dskiith

7H 982 £33 v A2 A (20+2C)N A 1hr=<¢F homomixingS 3 -t}

1) -10C, 0C, 7C oA 15hr A | gt}

#1 #2 #3

-10TC 0C 7C

) OilF< g3kt (F-4h 385g, 349 509g, loss 3.5g)

#1 #2 #3
AR 0 183¢g FAR 0 185¢g -4k 0 18.8g
3=l 2485g 3] 4= : 249g 3= 247g
loss : 32¢g loss : 2.5g loss : 4.2¢g

2)) s)49le] MgCO3 1.25g 7helo] oA Asdelst g},

#1 #2 #3

loss : 85g loss @ 12g loss @ 13g
of o 1 240g ool 237g o] o @ 234g
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2). 12+ Ak

#1 #2 #3
124 5§42k 18.3 185 18.8
Citral 0.6 0.6 0.6
Etoh 150 150 150
Water 100 100 100
Total 268.9 270.1 269.4
FEWHE ook #ot
7h 9855 e v 420l A(20+2C) 1hr& ¢t homomixingS 3§ 3},
) -10TC, 0T, 7C oA 15hrs 7 #] gt}
#1 #2 #3
-10T 0C 7C
) OilgS &8
#1 #2 #3
FAHT © 14.6g FAHT 1 15.3g Ak 1 15g
3]l ¢ 249g s]4=9 © 250.6¢ 3] : 252¢g
loss : 5.3g loss : 4.2g loss : 24g
2}) 3] odo MgCO; 1.25g 7}ate] #Apdol 3 ghrh
#1 #2 #3
loss @ 1lg loss @ 12.1g Loss : 17g
of o) : 238g o o : 2385¢g o] o : 235g

- 103 -



") HZF A Ess.( loss 2592 alcohol? water W& Z3AS AHE)
#1 #2 #3

12 F=5 240 237 234

FEE 239 2385 235
Citral 0.3 0.3 0.3
Linalool 0.2 0.2 0.2
Perillaldehyde 0.01 0.01 0.01
Thymol 0.01 0.01 0.01
p—menthene—-8-thiol 0.01 0.01 0.01
P.G 3 8 3
Etoh 5 5 5
lossH. % 22.5 25 315
Total 514.088 514.088 514.088
D F=9el o] d=FEo] el dolA fresh note7t FE kil oil w4
HE& 0T 7 3CoAA 15412 AA Y-S o oil w2|7F &olstal (A7 &=
=

2) loss& ¢F 678% Zolt}.

3) S Aless. #2 7F AL 2 FHn =W A 7MY 5381e] application A A
&3

5. # A9 #3F=(0/WE)/HL

O AT F5 A2l deld Aestaadth 1R o2 A
=11
=]

oil base & A=xstal 1 vF Ax Wy wet F4 F3FRE AxsA @
ool Az WM o Bmu gAo] ofF Tasty 74 AxeAdA 3 4
=2 checkstoloF ot 3t JHi7E & X 2 49 8Ax A £= FE9
ol ringol @A Hol claim&A7F B7] wiel 5¥3 FoE Ve A
of dstolof gt =AFEE Ak HAAE AHEEA, =oll 3 ZAkA

51
A=)
71+ A2 R essence EU top Noteo] o] ¢Fe}A| 7t essenceX .t} Foll 73}
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an, el BaAel Fu EI HEES Fods madvl 7] Wil daeR
H.

J ool wol o] &Ht

[‘

7}, 5 2F Oil Base A%

1) Gumd& F) g

2) Oil Base(SAIB, MCT, Vit. E)& ﬁli‘;o}@l A x A gt

3) A7l HJd F4 Ol AA38 Ya 2083 nHoez wEd
4) Glyceringe T3t 2583 &2 :HLXE] sk,

5) 4ol =% SamplingS 3te] Oil sizeZ checkdFt}.

6) o]AFo] %12 ™ Homogenizert @< 500kg/cm2) A 2 3 3k},

7) 12417+ A X & Homogenizer® 23}, 32 #4< 600kg/cm2] A A3},

SA.301 SA.302 SA.303

Glycerine 15 15 15
M.C.T 1.2 1.2 1.2
SAIB 0.7 0.7 0.7
Sorbitol 20 20 20
Sodium benzoate 0.8 0.8 0.8
Vit. E 0.1 0.1 0.1
Vit. C 0.7 0.7 0.7
Gum Arabic 23 23 23
P.G 7 7 7
Citric acid 0.76 0.76 0.76
SRSIES 40 40 40
SFCRAFZAOQIl 1.6 X 0.8
SFCHAL F£0il +

NI Comp’dxtaE 2 X 16 X
Comp'd(Z=&)FAHe™ X X 0.8
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2 NI comp’d#H( Natural Identical f2H-f-2t2 1A 2 A 3H5] o] 2l
+ aroma chemical?tS o] &3l &g

™ Comp'd(Z3H)HA= Arificial flavorgl = &, -

715 e5dA A AHE H FA dAlaE el FREA ols FE&3 A
7lE 8 W o g FEdto] AMREE Fzo|t)h AW oil RO EFRE 1
Hop HAzto] =7 B

AA st WHoRA oile] 1 7= f3F FRIE Fol o

2T, SFCHAFZN+NI Comp'df-24HEF (SA302)S A& Aol

A°1A balnace’t Gz & ¥ 7 o}yl image 7} clean, light 3}t}. 3sFx] 9k

Comp'd(Z3) A3 (SA303)> F7He] Q132 <l image’t “=AAARE A A 21

A imager YEstth. SFCAMOI(SA301) =2 Az F3lgdFss 39

balance7t 493 453t AA imagest #F3He] F4-3 image’t =AAH
A 4 © & heavy, clean type &8 HFS5EA ofF 2 &3sir)
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%3 gr w5l A9

Table3-6.Results of sensory evaluation of Essence of SFC Citron by

Extracting.
Al AKX} 05/07/2005
HsSEIMH - SFC FARCIM A
NO. AHAEY SFC 74t 73t &= #sd4o|
A=Y SFC #At 7atet=z
ESHIAL SA301 SA302 SA303
1 ZEsy 6 5 7
2 ZMot 6 5 5
3 2y 7 4 6
4 ol &H 8 5 5
5 Rl ks 5 8 5
6 AR 6 7 6
7 olets 3 8 5
8 FAR ] 6 7 6
9 z| M 4 9 6
10 =14 5 8 6
11 et 6 7 7
12 wol 7 8 8
13 25y 8 7 5
14 oz 5 9 6
15 253t 6 9 7
16 ey 6 8 5
17 50| 6 7 6
18 AEZ 7 9 5
19 HET 8 8 5
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