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Study for Application of National Food
Additives in Food Industries :
Development of Deodorizing Candies

with Apple, Grape and Lettuce Extracts

Seung-Kug Kang

Department of Food Industrial Engineering, Graduate School of

Industry, Pukyong National University

Abstract

The objectives of this study were to investigate deodorizing
activities from apples, grapes and lettuces and to develop the advanced
technologies for the application of food products.

The extraction of deodorizing ingredients used water, ethanol and

supercritical fluid extraction methods and their ingredients were used



to make candies for deodorization.

In water soluble method with apples, the more the amount of
deodorizing ingredients and the higher the deodorizing activity. The
apple extracts of 60mg/g showed the highest deodorizing activity in
76.87%. Supercritical fluids extraction method represented the same
trends as the water soluble method. The apple extracts of 30mg/g
showed the highest deodorizing activity in 37.39%. However, ethanol
soluble method did not show any difference in the deodorizing
activity.

In water soluble method with grapes, the more the amount of
deodorizing ingredients and the higher the deodbrizing activity. The
grape extracts of 60mg/g showed the highest deodorizing activity in
78.01%. The grape extracts of 60mg/g in ethanol soluble method
resulted in 76.4% deodorizing activity. The grape extracts of 30mg/g
in supercritical fluids extracts showed 59.89% deodorizing activity.

The deodorizing activities of 5mg/g lettuce extracts are 68.79% in
water soluble and 45.61% in ethanol soluble. When 30% extracts of
lettuce was added to candies, the deodorizing activity was 16.71%

On the base of candies (300g) in commercial market, the deodorizing
candies cost 333won in apple. 297won in grape, and 185won in
lettuce. Therefore, these results of this study are considered
economically effective for commercialization and have high value as

the fundamental data for the deodorizing candies development.
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Apgl o] wrebahe] whEk il E S A3 & Eo] el A AL
) Alo) ZvbekA "Homa FE et 3ol Frbskar Slth

THE A es mEHA fdde] H o ddow, A% B
Abal e 2 QA AT e Az e deks v 7)o (Yaegaki et

al, 1992) 73 28 2 pFHAA Aol st 257t g3 F7hshar

Hel nae xm wgdel EAsts €4 1S ATl
FrRel SAE WA Eel o dwMAg Ralstel A
hydrogen sulfide, methyl mercaptan, dimethyl sulfide, dimethyl
disulfide ¢ ¥4 FsidEol ofsir 2AshH, 53] hydrogen
sulfide @ methyl mercaptano] <+ fclolgtn R 3]

(Tonzetich et al, 1964; Tonzetich, 1977). T3k o|gj st 3|4 33]3h

1

2 Zo| Al methyl mercaptan ¥ =9} 7HAHo T 7= 3 Aol
o= =2 AundAt dod, FHE FHA2A77] 8= methyl
mercaptan< ] A &= o] diws] Fastrial FEs AT (Kaizu,
1976; Schmidt and Tarbet, 1978).

ol#]8t FHE 7FAA7)7] YA+ methyl mercaptan®] AJA]-E-
olAle Aart ded, dA W FHAA AL 1A AAF

of ] B E3h= polyphenolF2] Ak3}u}pAol A A4 =]+ ortho-quinone



o] methyl mercaptan ! U}E thiol 33H&E 3 W&ol kAol 7
5 methyl mercaptanS v g RtA o2 dAgA gl o g FHAA Z
g2 srfy et v} (Yasuda et al, 1995: Negishi et al, 1997,
Cho et al, 2001).

FEejAel wE dArE HW, ®3 FEE Wol Ii¥
catechin®] F4¥<l epigallocatechin gallate (EGCg)i= 7-F A &2

ool A Ael AxAel Agua eleha mushel o

(Sato and Ishikawa, 1984; Suzuki and Uchida, 1984), siZF F&&
o] FHAA &apoll W3 AFolME FF A EAe) Folste

2 A2 phenolstgEolet 3 BustdA AlFdd FHofs i 9=
7 Aol o] methyl mercaptanel] thgt Al U} 8.1-24.0%
oldl wra) W)FEE HuMAFe FHAAA & Hrbge wet
2~6v) 53ttt B a1kt (Lee et al, 2000). T3+ Hur (2005)%
Z% 9] water soubled] thdh FF A B4 water soluble,
ethanol soluble @ methanol soluble2 #]Z3lo] FHAAZA U +
&5 =43 Ax, FEEd g2 FHAA FA ] Aole AA
kgrott 8 water solubleo] 7FF A yErstow, 3 A A
ZZ2712 pHell dish 53 xzgle] B AAlE 20T
&lo] &% o A water soluble2 A Fstil FAAZSE Aol A
Ageirii Baskgdth. 3 Cho (2002)% ARzl polyphenol
oxidase (PPOYol whdh I+ Aol A 3 A &v= PPOS &4
¥} d]# &, polyphenol3}HE F chlorogenic acid % catecholo] =
& FHAAZAY S YEbAT AL Bl



Vst (Fuji, Malus pumila)®) A= 2wl 22 19951 50,103ha|
A 20040l = 26,3676hax A% FFAskar = FAlu Abbay
of g3k 2001 I %

Oth

Al st g An|7E 90.6%%1 ] v s
7FEE e 84%0] Eastw df B Abdbar o] AR R AR Y
sLoglow ol AnpA = gk Foial s Qla] iy Qv

SEX (Campbell early, Vitis vinifera)e] H=r s A2 1999
30,537ha 2 HixE Heola dou, vhAstEed wE 2tk o
ofstz QI3 AHKZo=w

AR 3 vk £R9 Au HEE Aunw

Noe Ags FU82 sto AFozx dFsh ub, Fuo 7H

HElgh Foz st BE AYERYH of &5
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de wg ki eRnh sy Ane) A Y 7w

b ol gk T Alzol] I AT

-

mebAe] 7kAl BoUle s

(Lee et al, 2001)2} 7]l Al M - Alks] a1 Sl At e & A
Sol tiRE oM, FHAAE AMr|e] sfkol ek A= op

E|O{'

T3 Aol
gela] B Agel A A wul Hojd JsA Ao A%

o Abx}, X% W AFEE o] 83 water soluble, ethanol

o mA
= 1=

A
it

soluble ' supercritical fluid extract® #| %3k &, 1 H7tE T
te] AU E A xsta FHAA FAHS AR o, WY A xzA

of AAge BAstel A Mg FEshe] sbsgel Wate] F

Akl



1. 1. A&
ool o Abgx A}#} (Fuji, Malus pumila), X% (Campbell
carly, Vitis vinifera)= 2003\ F-2HA] Wkels A o] muf A] Aol A
A&t al, A3 (Lactuca sativa L) FAHA didls &A1e] &<l
nfE oA Felate] 4T e Wl watets Ao A3t
1. 2. Ab&A]of
T# A A FHo ALE-gE methyl mercaptén—% Wako Pure
Chem., Osaka, Japan(98.0%6)Z, 71e} Algdol Al&H Aleke AFHE

,],O_ ]__Q_],

Jm

1. 3. Methyl mercaptan ¥ 8% A%

Methyl mercaptan %< (1 pg/ul. in benzene ; Wako Pure
Chem., Osaka, Japan) 2 mL £ 18 mL ethanol &% &3&j|A]#
thA] 409% ethanol &4ol 108] 3123l 5 mLel vialdl ©ol,
-70Co WE Bastdrh 2elan FHYA 2 FAHA] o
(10 pg/mL)& o] Aol AH&3kS]

ol

=

B
MN

1. 4. &5 A=
0.2M Potassium phosphate buffer(PPB)o]™ pH 752 43}
A}-8-3F Tt



-

2. 2% W

2. 1. A 2 54

Tl g A ZAH L2 Tokita et al. (1984)2] WH S H3H 3o A
datRq e 1 WH S Fig. 1o Yelddnh Als dA- =% 0.2M
potassium phosphate buffer (PPB) 4 mLE &= 50 mL2| vialol| 4
i pHE 7.52 243t o 7]ol methyl mercaptan =< (10 p
g/mL) 1 mLZ 7}8te] FA] A& i U 3lo] vortex mixer®
5%7F wwtslar, 37Col A 6% 7F incubatedt 3 vial®] headspace©l]
2] ¥l methyl mercaptang FPD (flame photometric detector)7} 7%
¥l GCol gas tight.syringe® 50 uLE F9 8l A3, of wf
HAA L e Aol ofs ALtsA

Cc—S
THAALA %) = ¢ 10
C : control®] methyl mercaptan ¥ =1 H 7%

S : Al5 #H7FA 2] methyl mercaptan 3] - TH A

2. 2. Gas chromatography (GC) =4

Metyl mercaptan®] #A18 93] gas chromatograpy (Hewlett

0

Packard 5890, series I)& Al&

O

19931, column HP-1 phase
(25mx0.2mmx0.33m)} ., column temperaturei= 35°C %112, injector

temperaturet= 150°C ¢} .14, detector temperature:= 200°C & t}. Carrier



Put an appropriate amount of a sample into

a 50 mL glass vial

l
Dissolve the sample with 4 mL of 0.2M PPB of pH 7.5
{
Add ImL of CH;SH(10/g/mL) solution
l

Seal with a silicone cap and stir for
5 sec with Vortex mixer

)
Incubate at 37C for 6 min

1
Determinate the amount of methyl mercaptan in the
headspace of vial by GC with a flame photometric detector
1
Deodorizing activity(DA,%) is expressed as
DA = (C - S) x 100
C : CH;SH peak area of control
S : CH;SH peak area after incubation

with a test sample

Fig. 1. Flow chart for the deodorizing assay.



gasi= NoE 145 mL/min®] #3058 AF835F91aL, detector==i= FPD

oo
ol
-
3R
™
-

(flame photometric detector)& A}

2. 3. Water soluble 2 ethanol soluble A] =%

Water soluble A3}, & @ AFE 77 dA@A7| 2 A7 b4
ato] ARE ol&a] #HFaha, Al 3ujwke] &8 7he| FESho
A %3+ FH ). Ethanol solublel water solubleol] 4ufj ko] o €l 2 &
FX7F 80%7F S Al SFe] 4Tl A 2413 FRF WAIgE & FAXE
o] 3,000 rpmoll A 30%3F YA & Al AT NS of ¥t

60Col A} 7Het 5% 3tel Alx3k4

steel (316ss)S A&t ojatgtetar) a2 A #3732 1/47 9}
1/8 7 ¢] stainless steel (316ss)S A3t FE5%F2 d¥HL %24
Al olskstetaTt FEXE Fote] Yoz 753 4> analogue
pressure gauge (Heise co. model No. CM-123958, WIKA co. model
No. DM-16007)& o] &ato] ZAstaith. FE5ue) mAd g8 e
270 €] metering valueol] o}s] ZAF AT EAA oAt AE o

43 FETAANA FEER Vstd oA E west] A

_10._
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2. 5. Water soluble 2! ethanol soluble®] 471 %

Water soluble @' ethanol soluble Yo ztae] Wiog ols) &=

ARz ofelgo]l o) 5%°] dextring FH7bste] FAXEAC
EANZUHE 70T 54 F 35T A 5 yHge] 27 A
3T Al

2. 6. A9 Ax

Are] AzZ 9ld A A= water soluble, ethanol

of Zold w 74x] 7tk 7tE F W AP A AT #Eoj A
N A FHAA A2 ZArhs B 7 AsAA S Ade & o=
& M) E Az At AY A xE YA AAsE oA A Az

AAQL TAdFA, o] A R AWE o] §sto] Al s
2. 7. A4 e A FE FA

AU E AA 243 F 60CToAN FEato] dF&AH A =
?l ¥, methyl mercaptan &8 4E H7lste] FHAA SH(%)S

_11_



2. 8. Mg AAQ A

TEH O A& AlAE AT

FHR AL AR A FA 9

=

=

A zst7] sk A A

AAA B D AAE

AAAA B oz o] FAskelt.
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Az 9

1L A} FE8vo) Firel o AAFE Ade] A 2]

1. 1. Water soluble®] -3 2} A] A

Water solubles EZA 7 %3 & H7lekg whelste] Table 12 v
gyl AlAE AYE Axste] FHAA @S FARE oL 2
W2 Fig. 20 YFEFWSATE Water soluble®] #7}&Fo] popApH
oA A2 HAH o molx= AEgS YelUidlan, 60 mg/g
& Hrbeld & A4S 76.87%% 7 =S FFHAA A4S dEd

oJrl, ® AlFlo A% water soluble #| ZAJ9] F&E 83.5%FE F

.

AbEl Lo, Azt AlAE AT e Zzbe] Hubskell vhAIgle] Agh

A ot wERY YO s 550 e 3 AR A

Cho2002)= A}#}FZ Zo] gt THOAMSA 2ol A b
220 E7t 27948 PAAADAC] FARGL His]

2 A Ao dAEE 2H4E HEREA

of

1. 2. Ethanol soluble®] 32l A A

Ethanol solubles &Z71%x3% & H71=E& welsto] Table 29 uf
gz AlAE AYE A xste] FHAA S FAbsta 1 4
72 Fig. 39 Ve T Ethanol soluble®] #7bekoll whe 3
A AL 40 mg/gtA = FbstE AES e o, 40 me/g
o] F o= ol el Ao]E Ho|x| gFgtow, o] AL 50 mg/g

_‘]3-



Table 1. Formulation of candy product containing

water soluble from apples

Add ratios of deodorizing material(mg/g)

Ingredient — B — I

20 30 40 50 60

Millet jelly 25.0 25.0 25.0 250 250

Sugar 25.0 25.0 25.0 25.0 25.0

Deodorizing | 2.1 2.8 35 4.2
material

Water 186 179 17.2 165 15.8

_14_
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Fig. 2. Deodorizing activity against methyl mercaptan of

prototype candy using water solubles of apples.
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Table 2. Formulation of candy product containing

cthanol soluble from apples

Add ratios of deodorizing materialimg/g)

Ingredient e e — B
20 30 40 50 60

Millet jelly 200 20.0 25.0 25.0 25.0

Sugar 5.0 25.0 95.0 95.0 25.0

Deodorizing - 2.1 2.8 35 42
material

Water 186 179 17.2 165 158

A‘IG_
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Fig. 3. Deodorizing activity against methyl mercaptan of

prototype candy using ethanol solubles of apples.
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A7 et H & A9 67.5%5L LEFYF O uF water solubleoll Bl &o] o F|
Qo vre MG el Ao fAR Y B A3 ARE

¥l ethanol soluble #|F=A]el &2 57.7%% AR oW, A %3

29

Al A% 70T = water solublex} +AFSE Slsh zHAg w)i= wbEv gl

= AR 559 & 7hA A Ak Lee (2000)3

rr

dEE
o
B =

go FEguel wE TANABY AN T

."
i

water, ethanol, methanol, ethyl acetate %! acetone 90%°©] /2] A}
@ FAA BAe vehivia sarste] ¥ 43l Auel okt
o] Aol vrehniitt

1. 3. Supercritical fluid extract®] 32 A| A

Supercritical fluid extract®] #7}=F8 elsto] Table 32 vjj 3hy]
2 OAAE ALE Alxzstd FHAA FAHE F2AE L 1 ARE
Fig. 4o YelH AT}, Supercritical fluid extract®] # 7}gko] F7}3Hd
gl YA G AxHor Frtste AEE e o,
30%E H7FeAS A5 3739%EM FHael S vehdidd. &

A& o] Alg-% supercritical fluid extract #| ZA] 9] =& 02%=% %

~
i

A en, Az AAE A Bn FyPa

[e 2 64

)

Fojut &) &
o) A water soluble %! ethanol solubleo]] H]3&}lo] ol Zloz XA}
Hovt 8 W FFHAA FAlo] water soluble % ethanol soluble
of vlgte] #AAF WolPoz Qlaf AAAR FHoA T 4

9 ] FEWHoRT FdE o] 4, Yang et al. (2004)2 3=

i';op
o
)
ro

HA o) 4ks

39L
m\m
2o
Obo

F 7} Al @ zhs) 2 2L E] Acanthoside-DE F+5

,18_



Table 3. Formulation of candy product containing

supercritical fluid extract from apples

Add ratios of deodorizing material(%)
Ingredient e o e —
10% 15% 20% 25% 30%

Millet jelly 250 - 250 205.0 250 - 250

Sugar 25.0 25.0 5.0 5.0 925.0

Deodorizing 9.0 135 18.0 22.5 27.0
material

Water 31.0 265 22.0 175 13.0

_19_
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Fig. 4. Deodorizing activity against methyl mercaptan of

prototype candy using supercritical fluid extract of

apples.
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shi= 3gelA] 300 barel % 9Fe M 15 mlig o] 4e) B fr 3
oA e FERES EhATD BIsgE vk ¥ Agel ALg
d EAAFAFELAE ASBUALA L AAHA op s
grelel @A7E 100 bardl B 52 wel@ A% A FEEA|

olel Aol Al AtE o] E3 FHAAE WY AxA FE

1 FHAA 48 e He FE8 A water solubleo] 7}

Abab 8] FRO] wel Alxzd AAENATIE Fig.o SOl o

2. X% F=8v9] S ©E AAF Ao F3HAA A4

2. 1. Water soluble®] 3 A A4

Water soluble2 TAAZX 3 & HrlS Ge]dle] Table 42] vj
FHIE AAF AYE Azt FHAA 248 =
A5 Fig. 60l Yetdo FHAA &4 Alarel miiA R
water soluble®] H7ho] Z/Hgel mieh WRHO 2 molAE 7
= UHEhRRCH, 60 mggs H7MeAE A7 78.01%E 7V =
2443 Uetda. B A3 AHEE water soluble A=A 9] 5

= 81.7%% EAFEReH, Axd AAF Wde Ex 579 &

Abete 1A

[+
ot

flo
X3
o
fi
(o]
o

g Gae we 2N I 5/ F2 F

ille}
N
N
R
;2‘
2
£
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Fig. 5. Prototype candies from water soluble (A), ethanol
soluble (B) and supercritical fluid extract (C) of

apples.
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Table 4. Formulation of candy product containing water

soluble from grapes

Add ratios of deodorizing material{img/g)
Ingredient —- e B
20 30 40 50 60

Millet jelly 25.0 25.0 25.0 25.0 20.0

Sugar 25.0 5.0 95.0 25.0 95.0

Deodorizing -, , 2.1 2.8 35 42
material

Water 186 179 17.2 165 158

_23_
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Fig. 6. Deodorizing activity against methyl mercaptan of

prototype candy using water solubles of grapes.
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2. 2. Ethanol soluble?] 3 ojA @A

Ethanol soluble® A HZE 3F & HrlakS Ge|dH A Table 59
WEHIZ AAEF AYE Axst
A5 Fig. 79 YEFH AT Ethanol soluble®] 71k & F3
A FAEL 40 mgetAE Az Frbebs s deEhlidod,
40mg/g o) Foll e A Ql AolE HolA Fgen, Hiel &4
2 60 mg/gs HF7FEIAS AG 764%E H19 TS e

t}. B A]& o] A8 ethanol soluble A ZAlY] F8& 39.1%%2 %

2

:[1

o
2

A FAE FASI 1

AtEll o, Al Z%H AAE WU+ water solubled} ARG Z3E

Ae M FEE IE S57Y £ &2 A UG A3 A
THAA BAE water solubled} H)=51A4] JEIG O F8& e

Aoz 2AH 9

2. 3. Supercritical fluid extract®] 34 A

Supercritical fluid extract®] 7138 De]sla] Table 62] wjFH]
2 AAF AYE Azt FHAA 2SS AL 1 A3E
Fig. 8ol Y}ER) AT} Supercritical fluid extract2] 3 7}&Fo] F 7135l
et FHAA e FAHoR Friete A¥E veliNen,
30%5 FH7FetAS A5 59.89%=EX HiY FAHS UERUdH B
A3 o)) A% supercritical fluid extract A ZAl9] 82 0.8%= =
AbEIe ., AxI AAF Wos AMael eE7EAIE water
soluble 2 ethanol solubleol] H]&}e] The& MAFS wjor) 8 %

FAA B mHY A AAAN SN vESH 2F

~25_



Table 5. Formulation of candy product containing

cthanol soluble from grapes

Add ratios of deodorizing material(mg/g)

Ingredient — -
20 30 40 50 60
Millet jelly 25.0 25.0 25.0 25.0 25.0
Sugar 25.0 25.0 25.0 25.0 25.0
Deodorizing - 2.1 2.8 35 42
material
Water 186 179 17.2 165 15.8

'26_
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Fig. 7. Deodorizing activity against methyl mercaptan of

prototype candy using ethanol solubles of grapes.
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Table 6. Formulation of candy product containing

supercritical fluid extract from grapes

Add ratios of deodorizing material(%)

Ingredient T . -
10 15 20 25 30
Millet jelly 25.0 25.0 25.0 25.0 25.0
Sugar 25.0 25.0 25.0 25.0 25.0
Deodorizing 9.0 135 18.0 225 27.0
material
Water 31.0 26.5 22.0 175 13.0

_28_
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Fig. 8. Deodorizing activity against methyl mercaptan of
prototype candy using supercritical fluid extract of

grapes.
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e s A

Hur (2005)5 EEF22e] 7304 54 a4e 23 d7olA
water soluble, ethanol soluble ! methanol soluble®] 3 A &AL
69-78%% pol7k =A| ergkrki Wl B AW FAD A3
2 Yehglon, x5 FEES o83 WY AxAe 7T
Ag 3ol o8 FAAA FHel Ashe vvid sow AAh
o] 7% 48L& water solubleo] 7HF o 73 Al

222 water soluble} ethanol solubleo] FA}SH =0T whelA

N
ﬂ—’

.
4

r&

W rEod) A4S 312l A-$ water solubleo} 71 9423k
Z2ul2 ALY AT Exo FE28u]9 TR wel AxT Al
AE NE Fig 99 EhARCH

+r
Mo

3.3

FE 8l FRol B AAFATY FANA B

X

3. 1. Water soluble?} —??H‘Zixl] S g

Water soluble2 S AZAZ3 & FHrjakd dGg]3dle] Table 72 uj
ghlE A AE AYE Axstd FHAA &S EAbsta 1 4
& Fig. 109] veERA It Water soluble?] #7}gko] Eold 45
THAA B HAHoRE FolAe AFS vENed, Hi
o] &AL 5 mg/gs H7ISIAE AT 68.79%% YERSH

Shin(2004)2- A}zh, £ 2 AF polyphenol oxidase®] HA] X =
Aol B3t AFo| A A3 polyphenol oxidase &/do] Apa R E

To) Hlsle 953 Ao g Hualgil, Cho (2002) 73 A &
2 polyphenol oxidase®] A3} w3ttty Bust 7ol & A

bl
K

>~
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Fig. 9. Prototype candies from water soluble (A), ethanol
soluble (B) and supercritical fluid extract (C) of

grapes.
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Table 7. Formulation of candy product containing water

soluble from lettuces.

Add ratios of deodorizing material(mg/g)

Ingredient
1 2 3 4 5

Millet jelly 25.00 25.00 25.00 25.00 25.00
Sugar 25.00 25.00 25.00 25.00 25.00

Deodorizing
0.07 0.14 0.21 0.28 0.35

material

Water 19.93 19.86 19.79 19.72 19.65

_32_
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Fig. 10. Deodorizing activity against methyl mercaptan of

prototype candy using water solubles of lettuces.
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ol AE2ERo] AlEHLS Ay 9 ¥

23g)h B A3 A}8-% water soluble )

s
HAskE SR A AY Az
Q3 Ao g ATt

3. 2. Ethanol soluble®] 3 2j# &4

Ethanol solubleS =Z2 A X3 & H7}=S 2]3dle] Table 82] nj
FHE AAF AYE Azste] pHAA FHE A 2 A
#E Fig. 11o] YehJAct Ethanol soluble?] H7}eke] w2 -3
A gL Ab} 2 Fxo} rVERAIZ 3 mgigZt A= AHab 51
= A&FS vehdiley, 3 mg/g o]l = FEHA Aol B
ol ¥forn, Hio FHE 5 mglg FUIEAS B 45.6%F
e 1}, water solubleo] WISt w2 #4& JEE AR
ZAE A B AP A& E  ethanol soluble #A|FA]S] F&&
152%2 ZAMEJem, Axg AAF Ae water soluble®} A}

@ A9 =gAe we WEYS FHLA 4F 569 2AHS

3. 3. Supercritical fluid extract?] 3 °jA] A
Supercritical fluid extract®] #7}&-8& &gl dlo] Table 92] uj &)
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Table 8. Formulation of candy product containing

ethanol soluble from lettuces.

Add ratios of deodorizing material(mg/g)

Ingredient — —
1 2 3 4 5

Millet jelly 25.00 25.00 25.00 25.00 25.00
Sugar 25.00 25.00 25.00 25.00 25.00

Deodorizing
0.07 0.14 0.21 0.28 0.35

material

Water 19.93 19.86 19.79 19.72 19.65
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Fig. 11. Deodorizing activity against methyl mercaptan of

prototype candy using ethanol solubles of lettuces.
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Table 9. Formulation of candy product containing

supercritical fluid extract from lettuces.

Add ratios of deodorizing material(%)

Ingredient - -
10 15 20 25 30
Millet jelly 250 25.0 25.0 25.0 25.0
Sugar 25.0 25.0 25.0 25.0 25.0
Deodorizing 9.0 135 18.0 225 270
material
Water 31.0 26.5 22.0 175 13.0
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Fig. 120 v}ep it} Supercritical fluid extracte] Z7lako] Z718
of wep FHAA AL HAHo R Friste A HEMe
H, 30%E H7MRE B 1671%8 FHAA &S YEhAY
water soluble @ ethanol solubleo] W]3}e] e A Yehlid.

B A& o] AME-H supercritical fluid extract A ZA| 9] 8- 0.4%
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ko] Max|ojop &

w2} A 2§ AlAlF AU E Fig. 139

THAAE Ay ARE Y3 Alg, T @ AFF9 water
solubles FAAZ3I FHAA LAE AxE F59 ¥ WY
ZAF3te] Table 100 UYel . AT] o] A4 AHEE 3
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Fig. 12. Deodorizing activity against methyl mercaptan of
prototype candy using supercritical fluid extract

of lettuces.
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Fig. 13. Prototype candies from water soluble (A), ethanol
soluble (B) and supercritical fluid extract (C) of

lettuces.
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Table 10. Price estimation of deodorizing materials from

apples, grapes and lettuces.

Section Unit price (Won/kg)
Apple 4,400
Grape 2,400
Lettuce 1,500
Dextrin 1,500
Freeze drying 4,000
Filter press 100
Freezing 100
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A e 540 B3 dAeA vEAHdee s/
gheko] Adsatabel 1omjeld EAfetH, EHejEled BEL FE2

chlorogenic acide}xl B 113}¢ch.
THAAA Al AEA7PE AT 8675 Ukg TE 6675 kg
o A}ZE 5775 U/kgo] AFH AU

5. AR A AAY #A

TFHAA A2ANE ol &3 M Ao AexHeE FAR] Bt
+= Table 113} 7t}

THAA A Az driet A Az AHgEHE HUMES @
ZF2EE A Axe] AQFHw AHE A BY, REE
ANE Aol TFEQ 300 g2 FeZ & A AgAde 333
d, ¥eYs 2979 28y A
(Table 12). o]&= AA AFd Ao Qe 715AS 13 N
t]e] 71A<Ql 4000989 °F 10% & 7FAC g AAn, Adujb), &

SRS agsttgte AAlAe] fasitha g ot
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Table 11. Cost estimation of prototype candy processing

with deodorizing activity.

Material Unit price Amount Cost
(Won/kg) (kg) (Won/kg)

Deodorizing material 8675 0.06 5905
from apple

Deodorizing material 6675 ‘ 0.06 4005
from grapee

Deodorizing matenial 5775 0.005 98,375
from lettuce

Millet jelly 850 0.355 301.75

Sugar 800 0.355 284

Water 10 0.226 2.26
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Table 12. Cost estimation for prototype candy with

deodorizing activity.

Products Cost (Won/kg) Cost (Won/300g)
“Apple candy 1108.51 332.55
Grape candy 988.51 296.55
Lettuce candy 616.89 185.07
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