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ABSTRACT

This study aimed to develop beverages using y-cyclodextrin to promoteginseng
consumption. The results of the kombucha fermentation beverage using ginseng are
as follows: In the kombucha beverage test using different leaf types, soybean
leaves and sweet potato leaves showed higher acidity. In the test with varying
soybean leaf amounts, a 2.5% soybean leaf addition resulted in the highest overall
preference. Free sugars were converted into various sugars after 15 days of
fermentation, while organic acid content increased by 1.5 to 3 times compared to 0
day. When 12.5% ginseng was added, the acidity increased more slowly, and sensory
evaluation showed that 7.5% and 10% ginseng additions scored the highest in taste,
body, and overall evaluation. After vy-cyclodextrin treatment, the kombucha
beverage subjected to high temperature and pressure exhibited the lowest
bitterness. The acidity of the kombucha beverage with y-cyclodextrin treatment and
heat processing was 1.74%, which was relatively high. Sensory evaluation indicated
high preference in aroma and overall acceptance. Saponin analysis showed that the
saponin content in the kombucha beverage treated with y-cyclodextrin and high
temperature and pressure was approximately 10-15% higher than in the untreated
sample. In the herb addition test, tangerine peel showed the highest overall
evaluation. Organic acid content increased approximately 15 times after 15 days of
fermentation compared to O day. The results of theginseng-based sports drink
development test are as follows: In theginseng processing method, hot-air
roastedginseng received the highest overall sensory evaluation score. The addition
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of 4% roastedginseng was rated highest in the overall evaluation. Saponin content
increased as the amount ofginseng added increased. In the vy-cyclodextrin addition
test, 0.4% and 0.5% additions resulted in favorable evaluations for ginseng aroma,
taste, and overall assessment. In the mixed ingredient test, 0.5% tangerine peel and
0.75% oriental raisin tree fruit showed high consumer preference. Ethyl acetate
(banana aroma) was most prominent at 0.5% tangerine peel and 0.75% oriental
raisin tree fruit, while fruit-related aromas such as isoamyl acetate and butyl
butanoate were also detected at high levels. Major ginseng aroma compounds,
including isobutanol (sweet scent) and hexanoic acid (waxy aroma), were also
identified.

Key words:ginseng, Bitter, Kombu, Sports Drinks
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oxydans ¥+5 AHE3FA Y. ¢+ LM(yeast extract 0.5%, glucose 0.5%, glycerin
1%, MgSO, - TH:O 0.02% wiv) vixE "+ & AlF o Ffilter paper No. 2,
Advantec Co., Tokyo, Japan)d}e] ethanol 5%, acetic acid 1%E %3l 30C ZI&ujeF
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pHE pH meter (781 pH/lon meter, Metrohm, Herisau, Switzerland= Z%3}% S

o, F4HAE)S A& 1mLel naphthalene 2-3%2-2 7}sle] 0.1 N NaOH &40 &
Aol yehd wWi7zbA] F3k st Tw7bA] A&nl® NaOHe| <Fell 0.00645 +
3te] citric acid®2 #ibstth 74 FEGBrivS AEE TR F FFHIAA &

dolde oF 20mLe] A&l 3z FRFTE HUlste 100mLE A &3t tAd
Z A A(RX-50000, ATAGO, Minato-ku, Tokyo, Japan)® ZAslactt 99 Fo
DNS(3,5-dinitrosalicylic acid, Junsei Chemical Co., Tokyo, Japan)7} 2= o] A=
3-amino-5-nitrosalicylic acid®] &% %& UV/VIS spectrophotometer HP 8453(Hewlett
Packard, Palo-alto, CA, USA)©.2 550 nmollA ZA3lAtHlee 5, 2009). B2 Z
T3 15-300 pge Fdte EFEE&AY AFHES A, HA Fo SAITHF

(mg/mL)< T3ttt

K

g T ZYdE 2 V5 A

Z Zovs ¢ Folin-Denis(Cha &, 1999l we} SH3tHth 2 dEHS
QAR (5,000xg, 10 min)dte] AS5HS L1 o]= 0.45 ym membrane filter2 o 7}
gk o2 A5 0.lmLel| Folin reagent(Sigma Chemical Co., St. Louis, MO, USA)
0.5mLe 7Fskal 3&3F AX 3 b 1.5mLe| *E3} Na,COz&HS sttt o] =%
Ao 7.9mLe FFHTE B uWt T HLoA 2AZES BAG oS &FF
(UVIVIS Spectrophotometer, Agilent, Colorado, USA)E A}-&3}o] 765 nmolA &
S =A%} tannic acidE ©]&3sle AT TEFAHCZRE F Zds &
T3kt

Tdd #so9 0HS o= AFY F4 5o IF
9

off ofd i
o k1 X

ftlo

A s o, @,

B 2El AA V1EEE 93 ARPOR FHIAL, v FEHOAA v
BAD7AA 71257 2255 & AFE FEF A

nk 714 e, A 24

714k fElde Agilent(1100  series,  USA)AFS]  pump, 20pLe] loopE 713l
autoinjector2 °]-g3l3oH, F714R columneZ+= ZORBAX SB-Aq4.6mm>x150mmXx5 pm
film thickness: Agilent J & W Scientific, Folsom, USA)E A}&38l90om™  detection
wave-length/window 210/8nmE& Al-8-3te] 43ttt &vf= 20mM aqueous phosphate
buffer(pH 2.0, acetonitrile=99/1(v/v)S flow rate 1.0mL/minZ THEWG. FT
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o (Alpha M.O.S FR/Heracles NEO, Toulouse, France)E o]-&3}<]
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Kovats(Custom alkanes blend standard)E o]&3le] C6-Cl67FA| 2] pick #<S A
standard® o] g3t} dlolE FAAEl= Alpha MOS £AZEYAE o]gslod F
Aoz Ytk dAs B4 1A Al ~"l(Astree, Alpha MOS, Toulouse,
France)~ o] g3sle] A3t AlEE Whatman No.d oA 2 oAzl 4 1mLel

E 99mLS ¥ 25mL  vialo]l Hol 120% w9 A8 B4 I A4 JEHAHAS B
3 Alm 2 2d9s WAEAY As S48 53 HhE A Ao Taste screening
scoreE AFE3A T

ox 2

AP 1> e o] F2 LE S8 Az 27

b QA FRE FH LB PE 54

AW B S8 AzANE St FAE ol gt AxsAW B Ao
A % eE0 AYF 9 FHE B PE 24¢ SAP 1 Ade 1
9 1 gtk 9% FFY FreE A% o A7t 2

: i al 2
=7 161%2 7H =3kom A HIPF 1.05%2 7 @kt wkdE, F5
B 2 1.14%9] 4t=7 S FHJT GEs TE 15¢9
A YA et 85 Brix Atk #eoldE auh oA
Zhel A s b w3hor i""g FHET gl A W5 H7F %tk Polyphenol
z

o

B4 Ao e g 0golE F9Yo] 17.50+4.34 ppmE 71 @& Fe HIoH
2kd2 398.50+1.52 ppmolAth. o] A& o] F(2023)e] & F3h & O]%ﬁl =2+ 0
1,623.75 ppmET @& Zlo 2 & g y FHsH A S2 HUL

g27]e EA4gte]l ThE olfE AZA"ET HE 15dede RE AFodA &
o] FrtE e Fdo] 138.75+3.052 oF 8uje] Z@#HE gho] 73 Wi
A AT 14498 ppm A= FIFEAT. 7]EdE BYF dAE ol &F F
559 AFdME R TE 7do] HFHor FHFRY EA FFE
°ﬂ, FEeE Az A #5 2 JHF LEE HsiAe Qo Adde] Fad A
& g JHKim 5, 2020).
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A (%)
Brix

O polyphenol @9l : ppm
HE77(Y)
=- e 0 15
2 17.50+4.34¢ 138.75+3.05°
TFuEkel 138.1742.90° 152.17+3.11°
A 64.75+0.90° 135.75+1.80°
=219l 398.50+1.52* 496.67+5.14°

38 1L YA F7E S5 28 A9 AR B4 4 #F, 9=

v 3 AUk 25 25 ¢854

A FTHE FH 25 LHOA FAFeHIAA EFAUWE FUAH 170 S o] &3
AN 27 AUtE FR S5 Ax AEE 3 A2 FY FER 559 dF A4V =
gktHdata not shown). ZZ&7]e] 7] = Fdol tist ZAE AAY. T H7t
HEE 55 28 B4 Ay O9 29 2o T HUM e s A A

59 Ahgol HE ARE LI-L9%E A& e QA4 vl 2 A2H9
om YEE $Y APl gk 2 Aok A wgith wE @5 ARAE F
o 25% A7kelA &3t Bk, FHA FrholA 20%80 tha Ee /1EEE Uehit
ofu) EelvlE Fe T Wbl /P we FelslE I F/hYom B
& 1599 RE AT st
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;_HJ 1.00 g o
¢ ! ® éﬁ;—f—(%‘) o " 0 1 3 %‘ﬁé#(%‘) ; 10 15
e O polyphenol
- (T%] : ppm)
a71zHD)
= = ) 0 =
1.5 62.08+6.15% 304.00+2.221
2.0 128.25+9.75¢ 337.33+7.77°
2.5 189.17+12.19" 371.08+9.62°
Se o =22 2on[ 2w aon] —Bwson 3.0 238.25+5.20° 402.67+4.47°

a9 2. T AHEE F5 25 I AR 4 % #%, s

Q1A H )
F2 A%t ks A 5% A A 1.07%9] AtErt BAEon <l
2 0.86%% +AEHAT A4 HIb ©E AETE wolbzl
Zdoly & F8HAEE o TR AFo] =oAH
Ao R AZET oA A4 Aol Fd FAdo] dota Bigk 31(2012)8] AlY
AHets T #E @Jﬂrcﬂl/‘1~b A2k 7.5% H7HA & ut, A H el A
10% 7Rt 248 & A5 Atk on EYHs gFe < =
7hgtel wet Frkgiou 1 zpolvt ELX]“ okt HE 150 EE AHgFolA &
g =o] ¢ 2.58] F7tsksth

TS, 1A ATt e fEldd frlake B4 Ay & 1 29 Aok WA
g3 AS$ g 0ol ¥l sucrosetro] AZFHUGY. UA HIbE wE
sucrose?] zpol= {Ith whH g 15¢ )= sucrose?] ko]l 7HAdR o™ sucroseol
Al &3l = o] U2 fructose$t glucose?t BE A FrollA A=A kAT A A
ZheFo|l mE FEdY Aol fldew AAHo=E < 0¥ET ZAaF.
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12.0
11.0
‘\DDi

9.0
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(%)

Brix

=1

60
5.0

O polyphenol

e 7)7HY)
91 5H(%) Y =
5.0 127.00+3.73¢ 306.08+1.28¢
7.5 127.0044.16° 331.67+2.32¢
10 153.50+0.66" 358.58 +4.61°
. 12.5 169.50+2.25 377.75+7.05°

I8 3 A4 AUHE F5 25 dWr AR 4 9 #%, EYdeE

F714ke] 74 dra 0Yoll+= citric acide} succinic acid7} B4 = o i H7}
ko] wWolASE citric acid®} succinic acide] §HE ZolHT o]AL A Yo g
=0l = FH F7)4ko] succinic acidelw citric acid, malic acid, tartaric acid,
oxalic acid’7} 4% gf%o] Ath= Lee 520092 =& & Axyt. 28 15Y
o= AAHoE RE Fr|abo] oF 27~-57H] 7} oW E3| acetic acidZ} F8 A
o2 Aol HAG. v o =2 lactic acid, malic acid, citric acid, succinic acid 2.2
ko] BEA =AY 7MY &2 acetic acide] A% A4 S%E HIFSA HaES AN F
B 539 A$ 0dol= 4] ¢kEtir} 15¥oE 7MY =2 4263.43 ppmo] 45
Atk o]ZA& Jayabalan 5(2007)9 Hxte} TS o] &3 FHSE AFHA acetic
acid7b 9 fr7Iate®E HaVIZE F¢ AEHoE FUlste] wYF 159 M =2
sheEs Jebd A FAES T =3 Lee 520039 G persimmonis A4S o) &
3 & AgElx BE Ao A acetic acid7b ZA F71ekE AT FASEAT =

g, 9k Avt 2R SEoA WE 15U 4t 5, 7.5% AIMAY Fato] wA BA
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£ 19y AhE 2% 2R 99

TE AN HUE Fructose Glucose Sucrose Maltose
U= %) (g/L) (g/L) (g/) (g/L)
5 - - 175.51+2.20° -
75 - - 177.78 +6.87° -
0y
10 - - 178.59+1.29° -
12.5 - - 186.23+0.75% -
5 12.38+1.68¢ 13.15+0.752 93.36+1.23¢ -
159 7.5 18.10+4.04° 8.89+0.33° 101.90+4.15% -
10 17.36+0.67° 10.70+0.31° 99.29+2.22° -
12.5 21.23+0.70? 11.29+0.20P 105.41+2.722 -

0 E Q) Al Citric Malic Succinic Lactic Acetic Total
S A7V F acid acid acid acid acid acid
T (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
9.61 124.73
> +0.16° - +0.50° - - 134.34
8.85 121.62
w00 T +0.92° - - 130.47
= 13.92 138.87
10 4020 - +2.34" - - 15279
11.69 154.52
125 i036b - iz‘zoa - - 16621
112.09 675.65 2624.35+  4263.43+
5 +179°  +5.91° - 2.78" 2.61° 7675.52
442.72 554.03 28.41 429.04 4620.08 =
e 0 4238 X500 +150° 143 05 0074
10 432.44 525.35 35.18 323.33 3920.17+ 5936.47
+8.77° +10.30°¢ +0.78P +6.00° 6.04¢ ’
125 549.33 532.53 49.82 303.96 3053.01+ 4488.65

+2.87% +3.69° +0.92% +2.03¢ 0.07¢
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SO ol
tlo |o
i
[r

e N

T oo 8oy e
rJ
off
2

'y
g:ﬁo_‘
&
(@)
=)
o
=
]
wn
=y
o
=
2
©
v
%
N
T

Wleserizy ¢ 835



g2EY AP F 3 AYS W 22w IE wEg i &nks
Stk 53], yCDT A PE of B

=oh A& o AT olE @ Adke n23AE T

YCD7} 2ol & 2~mEa1 Qlite] ke & 1

Aog Aztdr.
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79 Rl Re Rd Re Rg2 Rbl Rf Rb2 Rg3 Total
| 2213% 1854% 3512+ 6454+1 10.14% 8111+ 5010+ 4LIBE 5236+ 40000
0.25* 1.21° 110° 227 210° 123" 154 241° o120 ST

o 2254% 2423+ 3954+ 80.11+1 13.12+ 9111+ 5511+ 47.14+ 6512+ 438.02
0.12° 0.58% 0.84% 52P 1.79 0.92¢ 1.78° 1.50° 0.87¢ :

3 2345+ 25.26+ 40.24+ 75.14+0 1241+ 92.54+ 56.24+ 4841+ 64.55=* 438.94
0.36° 0.47% 0.23% 97° 1.42¢ 0.95° 1.65° 3.10° 0.54% ’

4 2186+ 13.85+ 2841+ 54.87x 8.42+ 79.90+ 4446+ 34.54x 44.72+ 331.03
0.26° 0.68° 0.54°¢ 1.45¢ 1.11° 2.78" 2.45° 2.78° 0.71° :

5 2054+ 1452+ 2486+ 57.55+2 6.21+ 8044+ 49.21+ 3510+ 4178+ 33021
0.74° 0.11° 0.95¢ .04° 0.45° 2.04° 1.88" 1.11° 0.56° )

1. yCD+E 28 2. yCD+uto] 324 o]H 3. yCD+IL2F5 A 4. yCD+FA8] 5. yCD 37}

=5 JEF HIF AIY
AE Fol7]o] gt HEF
5 &5 AHIg SBEF A A
A=7F vgton o2 Xye] 4
frFo] 374.83 ppmoZ My o=
(data not shown), Ttk ZHlE A EE0] FHHe A
Hoh #5 AFoAs A g, uibzt, SFAP7E =2F
W5 AA7E vusith 53], I FFAE HBrtelA = gE
=%t oA FmAEEC Z
] 7] WEog yrdaca A A olokA, 2023) .
=3 SlEF HIF A #/rlak A
o= &£A9 FH7I4F &aFo] 2,332.69 ppmeZ 7 ®& @S
Aol Xy "o —E"l"i— £ 57} 983, 977 ppmoE & 7S E%ll:} o
& z £ °l(2009)2] A¥ Azt AP 53,
A of A 0?4_01] &9 HUrol FUhske whet A=) %—7}3}
ANE Bt HE7F 4s5FHe 15Yde £ 7“7} A2 FH =59 F77
E 0ol Hlal oF 14nj9o] ZFH7)4F &
f714ko] 15,056.84 ppmoi 0 983 ppmell H]3l 154)
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B__e_ 1.50 / = =
E'H_; 100 /
o 1 3 HEFE;_T_(%‘) 7 10 15 . -
=Xz FE =Y =i 2z FEE =E TR e ==
39 6 A4 FH LE HHF L A= F A
£ 4.1 F5H =5 sBERF HUF /714t
vy Ay} Citric Malic Succinic Lactic Acetic Total
o ae acid acid acid acid acid acid
AT T (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
=239 - 20.04+0.15°  53.23+0.76¢ - 909.95+17.11¢  983.22
=3} 2.13+0.43° 39.21+£0.75* 79.84+1.38° - 1095.43+1.90° 1216.61
0 £ 11.74+2.37* 21.62+0.45° 961.29+3.04* - 1338.04+38.97*  2332.69
& - 15.65+0.75¢  90.59+1.14° - 1001.34+0.25° 1107.58
Z] 7] 351+0.22° 31.294+0.99° 76.88+1.76° - 865.59+11.40° 977.27
F-22] 426.37+5.39° 696.20+11.93° 127.15+1.14¢ - 13807.12+210.04° 15056.84
=35} 279.73+8.84 701.13+20.39° 111.02+5.70% 164.00+4.71° 16461.69+436.24° 17717.57
159 £ 330.03+0.65° 779.89+2.98 793.01+12.23° - 29592.74+442.89* 32495.67
& 296.80+2.37% 647.15+15.17¢ 137.37+3.42° 185.67+6.13* 14182.12+145.41¢ 15449.11
A3 340.70+9.27° 750.00+£2.49° 110.75+3.04% 154.67+5.66° 24446.91+16.16° 25803.03
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AMIH HEY Ay ol
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tlo

E 5 Q4 SR HUR A7 AR
(&¢]: %area)
YY) 0 15

e 1 2 3 4 5 1 2 3 4 5
Acetaldehyde 1111 1237 1019 932 10.63 256 268 180 323 4.49
Propanal 4335 4498 52.22 46.01 56.29 1349 2247 1750 19.56 17.28
2-propanol 5.15 6.70 11.16 5.72 6.06 0.49 0.00 000 0.00 034
butane-2,3-dione 2.58 5.13 2.76 4.78 3.15 0.17 0.25 010 017 0.18
Ethyl Acetate 947 657 3.06 482 533 0.00 0.00 0.00 000 0.00
acetic acid 6.82 346 329 284 2.85 55.68 60.75 72.78 58.99 45.88

Isopropyl acetate 173 27 160 409 143 076 064 038 0.61 0.77
3-methylbutanal 127 259 092 319 0.00 108 0.8 054 076 1.02

Pentanal 208 231 211 174 154 111 090 051 078 083
Ethyl acrylate 378 000 000 000 000 000 000 000 000 000
ethyl isobutyrate ~ 0.00 000 000 000 000 110 142 067 191 331
Propanoic acid 138 145 142 157 078 041 034 029 023 02
Butyl acetate 194 338 555 88 251 00l 020 004 019 020
furfural 803 665 415 505 817 022 034 006 021 0.39
Methyl 000 000 000 000 000 031 039 0I3 018 038

2-methylbutanoate
isoamyl acetate 130 164 158 201 126 013 021 023 008 014

ANE 2D AHE 0188 2= 58 L

A4S o] 83 A2x = S5 /RS AA A FeE s sl A
AAEY NES APttt 1 AFdE % 63 o ¢ae 2AHFS o ArE
ok ojw] FFolA IR Havt wdon FHA BUtAE w2 HFE A
Ak WA yCDL o2 AT 2 Aol fle ¥ 2AE BRYed oL =X
= 52 EAAQ g o] gl el Q1ike] o]l AetA “AKA ARZo
ARE Aoz AZtATh QU4 dAE Al Mzakel ZEdE 4 A4 £ 74
Zt 9712 YelE L S A7) 96.848 71 Hton 9% 2By 22
©] 91.50, 93.24= gt} oA EF EaHEoY Z2E A9 Q1 FH who|ok

Hh-g-oll o3 ol Aba o] REgste] Ao m Waty FW|7F AF7] HEOE

A AARE

BEAoe dF22go] 3501 ppmeE 7HE Ho B
o o)A E4F E2® AHErF A FES AAAA HAA AL HI Bol

ZAog Rolm ¢lak Aol dF ZAE 9 nlolofZ Wk o & T}k3E EFEo] A
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=T .. . =
o @iy P %)
2 5.2 7.3 0.027
3 5.2 6.9 0.054 =
4 6.1 6.6 0.081
5 6.1 6.6 0.144 5o

(&9 : ppm)

AM3F Ral Rc RdA Re Rbl R Rb2 Rb3 Rhl  Total

12.12 7.14 2.58 15.45  16.88 5.5 4.22 1.84 1.10

2 +0.11* £0.10° £0.10° £0.45* £0.85* £0.24* £0.54* £0.11* =+£0.12° 66.88

3 15.12b 8.12 ) 3.12 21.21b 20.25 6.54 6.87 2.12 1.50 84 85
+0.10° +0.15" +0.14b +0.54" +0.14° +0.54" +0.90° +0.14" =+0.10°

4 17.55 9.55 3.50 23.54  18.20 7.45 7.80 2.87 1.60 92.06
+0.15° +£0.25° +0.19° +1.11° +0.21"° +1.15° +1.10° +0.22° +0.21*

5 18.90 9.99 3.64 24.87  21.22 8.45 7.90 3.40 1.81 100.18

+0.207 +£0.21° +0.08° +0.50° +£0.20° +0.25° +1.56° +0.25° +0.11°

o}, Zul-Alo]| 22U ~EY Hole
e}

A5 Zup-Alo] Z2Y 2E-(YCD) F7FE T3l A &uts A= AEE
8xstgtt 1 A= # 109 2o yCD #Hubeko] BolA 42 A= Zrlstg oy
Fee A S7FEHA Fsdth oA yCD AA7E B SElnd o s Ho Z4
S o) gd] T TFS =AHEE Brix FERE =Fo] 7153IA &) dEY
H37h gle Zleg Azdn. #soses vCD 04% A7 22 = SR04 B, 3
T HIlA =2 A4E QAT o] AL A4HY] &uto] A wA HA A 7]
357t S7HE Ao E AT F g lojA AdHQ dlolHE ArILE] A
of yCD Med ~2x= F5ol s AAzet AASE EAstd o 1 A= 19
77 2oh WA ARFAAE yCD H7tEFo] BolAE= AxZ = S g FFo] Aoz
o2 olFste & WHo] Yelgth oA yCDO st e sl i Ake]
SEY2Edo] Aste] EFATL Ho RS HAEste 7ITE A7l o
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# 10. yCD #H7lgo) 8 222 25 YR A%

vCD Ftg gx o s :
%) Briv P %) e .
s 2
<4
0.2 5.2 6.7 0.036 \
0.3 6.2 6.7 0.045 S =
04 6.2 6.4 0.108
ol atsr
0'5 6'2 6'3 0'135 ——0_2 % 0.29 0.4% 0.5%
3000 ! R 1-Propanol, 2-methyl- AHS (A1gh
2000 thyl propanoate i . 10 -
' Butyi acetytd e PEe f » RER
- 1000 cetic acid oot o - g — Za N
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1000 R e 340 ] V/RY o 4 N 1 : 5
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AN#AF 2x=2 289 A% 25 v vAs F2, dd F38& 5500
RE S50 g2 I #Y FES Fo] AL Yt 2874 FEE
Y2 gy A4 o eEs FURE 3] A% AEE Jsia 1 A £ 11
I 2ok Ao g Ay o] Wol ALRE = kA T+ F=Brixe] kol
HAJoy =7 O w8 GEE BT A= es J9E 47 25 =2 AL
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-y ol
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s Briv) pH %
T=d 6.2 6.5 0.041 sEE e *
213 6.1 6.1 0.032
3 7) 5.1 64  0.014 s .
£ 5.1 6.2 0.016
-_.7_'—§1_ 52 67 00]_7 ——s=a zm ‘z{::u%nu =2 ==t
3 12 BAs HULS QA 2x = 59 A 9 ZEHE
- Z o]l =
Z']E]‘ﬂ"ﬂ L a b E(glp“rﬂ)a
T=d 69.87 18.22 75.02 574.4£5.8
EiRy 92.24 -2.84 24.78 855.1£10.0¢
R 97.80 -0.29 4.89 212.2+2.3¢
<9 94.80 0.03 9.32 390.4+4.7¢
=5} 87.85 -1.01 23.14 720.3£9.7°
0 AHS (Algh
oo i 7~ PKS —ks scs
g s mghc!ate ,:,/'/ : e / ?é/sk\it — 1
-20000 ‘ : El:;) \\\ P ‘ ' e
50000 . go5 . 50000 100000 NMS (;,r:gn;r) : crs
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H A oAM= x99}
MEmE EFHAE o d=6Brive Zol7h e A= A & Zo]E HolA

¢kthdata not shown). H¥ 8 &3 H7} QA ~x % &89 A% 9 AAA, HAAF
A= 28 99 2ok A3 0.5%0 ML 0.75% H7FA 921 TgolA 9,
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Zbsl= 39 0.5% H7F AglelA &Asto] AAAo® U] sEEE EAHAS
2 ZHduke 9 24590 A9 1.0% 37 ARl s guko] oFs 4l
Hdvto] ton SUdmE w82 FASHA 4= AT

FA5 EF 27 4t 222 559 IR Ao TR @] AEEel &
Hom A3 0.5% SR 0.75%L w whuEEe] ethyl acetaterl ©H& g
ot A E4EA0 o' Y #¥ isoamyl acetate, butyl butanoate 59|
= =4 A SHARE dRkEl Je P Eelst & 4 de gEA
(Limonene)& A=A gkt ¥HH S/ njolA ®o] =%+ isoburtyric acid,
phenyl ethyl alcohol”} &% 1S ™Jeong & Shim, 1999) <AAi+e] F& 7] AEQ
isobutanol(&-F3+ &), hexanoic acid&2 5) % A=A
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AHS (a1gh)

10000 4 pammaTerinene

£
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féﬂgarmnene

eeylate

Pentanal

PKS SCs

5000

@noif acid ate

pioi

PC2 - 4.008%

g
DB WN

-5000

(3*8F)
-10000

-60000 -40000 -20000 0

PC1-95835%

20000 40000 60000 80000

CPS

NMS (zrg

HAA=
D 23] 0.5%- S/HLE 0.25%
¥ 9. 2 es

A7)
205050 305075 41005 5 1L0-L0 6 10-15
EF AU QN 2% = £8 A% ¢ AAIZ, AR

® 13 HEE HUHS A 22 = SR AR
(9]: %area)
: - R39]-374 (%)
Library/ID Description. = =250 0505 05075 1005° L1010 10-15°
Acetaldehyde aldehydic 0.00 0.00 1.68 2.47 1.87 1.96
ethanol alcoholic 7.07 7.24 7.39 16.58 26.01 11.71
Isobutanol sweet 2.24 2.73 135 4.08 3.26 3.85
2-methylpropanal aldehydic 6.15 7.40 1.96 11.08 8.21 10.83
butane-2,3-dione butter 0.71 0.82 1.93 134 1.20 1.20
1-Propanol, 2-methyl- alcoholic 57.75 48.15 46.90 25.32 21.69 35.50
Ethyl Acetate fruity, banana 1.48 1.48 10.44 5.30 12.56 2.70
acetic acid acetic 0.00 0.00 0.59 0.57 0.65 0.52
Pentanal acrid 5.83 11.40 2.51 4.31 4.20 6.20
2-methylpropanoic acid acidic 0.31 0.36 0.56 0.48 0.77 0.46
Butyl acetate banana, fruity 0.41 0.60 0.45 0.54 0.36 0.40
Isoburtyric acid butter 3.55 4.45 9.07 5.78 4.62 5.15
isoamyl acetate apple, banan 0.53 0.70 2.16 0.95 0.80 0.98
1R-(+)-alpha-pinene aromatic 0.59 0.65 0.17 1.05 0.93 0.95
Hexanoic acid banana,green 192 2.42 5.54 3.37 2.56 3.09
p-Cymene balsamic 1.08 134 5.37 3.97 2.20 3.39
y-Terpinene citrus 4.69 315 0.45 0.81 0.00 1.27
Citronellal citrus 1.80 2.28 0.49 3.01 2.16 2.70
Methyl salicylate mint 0.45 0.52 0.16 1.91 1.20 1.84
2,4-Decadienal, (E,E)- citrus 1.31 172 0.36 2.69 1.76 2.10
Phenyl ethyl alcohol floral 2.12 2.58 0.48 4.39 2.99 3.23,
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B dFodM s &n7F Zasta e date] &vlE &4%ksr] s tgddt
AF FoAAE HArp-Ao] 22 2EdS o] &3] Qitel &uts daAA FHe
HHE_: =]

A g e 8

HNE D Qahs ol 83 7 2E 58 A= =2
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A= 5 e 84 B st

W el VMR A2 Fel 25% WM 7B RV Ao okt e
Mt dE 159l Bed 9oz Mol Holom f7]4ake] A5 da 0d
ol Hls) 159ell= 15-3uf 2] f7]ako] A= 3.

ot 01% 12.5% A7 AE7F = 1 7 en el A4k 7.5, 10% H7Hot

o), F3 Brtel A AevE =4tk fEld A oA = sucrose T Y
7} fructose$} glucose & \_%‘rﬂ Aom F714ke QA 5, 7.5% H7IA F4te]
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Pl 22U 2ED A F neBAN JHE e 2 Bt gvi-
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H7} 71EET} e

At B Ay Zdop-Alo|F2Y2EY g F nlo]g 2 go]lH Y

Agd FHEEEANA AT FFo] FABET oF 10-15% =4 E4= A

SBF H7F AdelAe €9 AUt =E 2tErt 7 Eskoen #e AddAE

A9 7y &, vioizt, FFEE7F =4 BAEAS frl4ke] A 2E 0¥
]

Ha) 158 oF 15u19] §7]4ke] A4 =itk

NP 2D A¥e ] §F 2Ex L8 Y
Q1 ﬂﬂl Pl AE AFE2Y A Weold T3 w0k FGH BN =
e wgit
28 QA ATEE AWML 2aE QA 4% A7 QA B S8A 9
elA 2o WS walth AxUE Arhge] 374852 S,
AUERA2EY AN ARAAE AolT2ALEY AAPE 04, 05% 3
A QA v FEE BotelA T WS W
RUE A ARAH SN, U9 0% FL ZEE HAT. T
AR o8l AAAM Fol AA =AHT HALN FE IR HAF
5 god ol LAROm Ave Hx SEds 2e F HHSo] Yt
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b, FAs T3 H7F AgelA T 0.5 s/NEd 0.75%4 £ 715 4S BH
o AAAoE Xy 0.5% AHEA AA #so] Fskth Ethyl acetate(Rlvbi}al)
2 3 05-87/ 0.75%7F =%em HY #H isoamyl  acetate, butyl

butanoate 52 o] A EAFHAT A4 F2 7] AE<Q isobutanol(EF
3+ 3F), hexanoic acid&2 %) 5% A&HUTh
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