A -7 7] FPA 7 247

ATHA B A FIHAF A7Ecl | FBAZ| AFY | YR
FAE cngslE A9 2lE | BAE | o, oot _
7H %_ﬁo;j_?_ ° = X]_%ET 17~26 Z]I-EOJ:IL“J' o] q] 65]
e J1E BaEe 89 SAE | L, ot i
ﬁx}o]-g%lo;ﬂ% 7 29 2425 | A=A | QkeEF

Q180 ER7, 5, A, gAtelE3

ABSTRACT

This study was conducted to establish optimal enzymatic treatment conditions for
enhancing functional saponins in balloon flower processing by-products and to
develop beverage base and stick jelly products using these materials. Enzyme
screening results showed that Celluclast exhibited the highest conversion of
platycoside E into platycodin D and deapi-)platycodin D, and increased the contents
of polygalacin D and total six saponins by approximately 1.6-fold compared to the
untreated control. The optimal enzymatic treatment condition was determined to be
1.0% Celluclast for 24hr wusing standardized balloon flower by-products. For
beverage base preparation, the addition of 0.2% citric acid resulted in the highest
scores in taste, mouthfeel, and overall acceptability. To reduce the characteristic
bitterness of the beverage base, the addition of mixed fruit concentrates
(peach:yuza=5:1) at 3% was found to be effective. In stick jelly formulation, the
addition of 0.5% x -carrageenan and 0.7% locust bean gum improved shape retention
and texture, while suppressing syneresis and enhancing structural stability.

Key words: Balloon flower, Beverage, Jelly, Upcycling
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S2¥X(Platycodon grandifloru)+ ZFZ3o| &3k thdA 2B &0, A7 Y
FE&AE(QIA A9 T &5 E]—«i 7ol AuiHEAc] W1 AAES 3YES T 192
ARABRAL ATHE -S4 F 2022) SHgAE AlEd Aol TRl 7|BAE KISkl

d5S = 717, 7 9]’51’0“ T2 = F glol(i et al, 20200 5F7] Aol thEAQ
Y oK E &8Eo sith

AT AF 4 EIdos AR EARS FAAd Fste A EE A (Healthy
Pleasure) el 2 W3lsla gow, 7|54 Y82 283 259 1H2F A= U3
JJr’“Ol < 7Fskar ‘;’)\ .53 &5, Agl 2 g vEer, %E}Zﬂ, —E.—Eﬂd 5 7154

qEe AT AF

[e5

' %%73%1]94 2090 BzARA
A FT PAfo]ZFH(Food upcycling)
FERT Q. olgd BN, T2 JhE HAolN AREE BaRe B

Stk =eAAT Az BHolA Bashe BN 2o ST Tk
gro] §25)0] USdE BTEhT BEEs} e Aotk meky ol
AT 8T A A BE 5L Fo|T ARE WIAE BF

o |
AN
_>|i
rlo
lo
ol
to of
o
rO
i3
oo o

fo my o o H

o o rlo e N>
+ £
MR
>-HEE>4—4
mlom[oﬁ_&
>'_\|[_,_1>.:|OW
e *H
N

=

it

)

7F AIEA R

2 AP A AR B8R g BAES EeAA Y Az 34 T A o
o=, A= &£ARHE, o) EgA JHFHARFEH AlFHtol WA Bt A
sttt ZEtAVFE BAE Y f8 AU 22E 98 Termamyl® 2X, AMG 1100BG,
BAN®, Celluclast®, Pectinex® Ultra Pulp, Viscozyme® L, Saczyme® Go 2X, Secura®,
Fungamyl® 800 L, AMG 300L™(Novozymes, Bagsvaerd, Denmark)S T 3&te] 23
AHgEATTE O 9 AEZRFEA(FAL, A, #AEFAdE, A, G2, ol
Hx %), AsAGIa7tEd, 2EA2EZA, BHRIERH, ) 52 AlFdA 7Y
sto] AR T
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SR| ObE BASE Y& AMOIZY M Y O

. 5Hol= AT

E2hA 7he FabEe 149 Aste] 2E8tE A RS FHISAT AR E4F
1% Z7Fsto] 55T ol 2443t &4 A3 F B4t G4 AgE AR A=A,
dE=d, I 9 ARE EFS FRHC|AE AlxdT I F

7 I % A 92 3ds 2
st F4 2 7|SEE AT S8Hol2 Az AL O9 19 2o
E2iA| 2E2M(7HFRLHE) BEt H23Y
[I51] -2 (¥ 14) - MgEA 1% Y7 Y =Y
— —
I3 B4 E - 53.06~57.52 “Brix EZ%} - 55°C, 24h HAX2|
-RUY Y - 42(1~5 )
gaHo|A
- A[E2AH0.2%, UYL 3%(B501Q2L=5:1),
—_— oY U Yoz "ot
-BYY Y
- MB U

a9 1. s5Holx Az FA

o. 28z A=y
UM AdFE FEsE L 54 AT ARC-Y SR AzUy Fa)el 1.5
5 7treta, AsA 4 AE2HEAE 7Y 24 FdE A EfskATh ERlE
o Fo At ¥ Basted 4 2 V3= E AT 28AR Az 342
A GRS S
Sefz| 228713 2442) 228 523
=T . - 8 Y7t (Ct=% 1.48H) | Ereunuze
73 248 - 53.06~57.52 “Brix E2%t - 55°C, 24h A2
- 23 Y 2y - Y2{1-5 T)
A
— - 8 Y7t (Pr4F 1.58H)

- RHAEZY 0.7%, FHIII7 | 0.5%,
BHA 0.2%, EfOFIEZ 0.05%, AE2A 0.06~00.9% 47+
-7, 2% U 9y, 9

a9 2. 284 Ax FF
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2. dNEA 4

pH+ pH meter(781 pH/lon meter, Metrohm, Herisau, Switzerland)Z =73} 0.1,
A%+ Al ImLe| naphthalene 2-3%22 713}l 0.IN NaOH &40 2 H=a)o]
Uelgd w7tz F3 At awj7bA] AuHlE NaOHe] el 0.0064E 53] citric
acid2 sl Fx(brive F=ARX-5000a, ATAGO Co. Ltd., Tokyo, Japan)Z
Z439H AR Pl SA4E dR 4AEE Uir e Z Yy dEe
A = A(Brookfield Viscometer, Model DV-II, USA)E A}F&3te] 27 5.2cm, =9I
9.3cm¢l YF 7)o AFEE Y 25C o A] spindle No.27& ©]&3te] 100rpm(A &5
ol mE} 20 =& 50rpm) oA 33 WHE SA St FAFHOE SPTE A= e
AZFART 8501, Lovibond, USA)E AR-&ste] 7zt MEF A4S Hunter’ s value %<l
L E), a3 %), b(ENE) gho=E Yepfdt

ol AbEY 24

Abxd BAMe FE4 platycodin D, deapi-platycodin D, deapi-platycodin Ds,
deapi-platycoside E, platycoside E, polygalacin D(ChemFaces, Wuhan, China)& A&
3tod  HPLC(Agilent 1100, Agilent Technologies, Santa Clara, CA, USA)Z &4 3} % th
(% 1, 2.

x 1L AzEd 24 =4

Column Zorbax Eclipse Plus C18, 4.6mm ID X 150mm(5um)
Detector DAD 210nm
Temp. 30C
Mobile phase A: water, B: Acetonitrille
Flow 0.8mL/min
injection volume 10l
Run time 45min

¥ 2. HPLC o]l 54 v =4

Time(min) A%) B(%)
0 82 18
15 82 18
30 70 30
35 73 27
45 82 18

uh B4 B

Age BEAS =A3s7] Yl EA=AH7)(TAXTplusC, Stable Micro Systems Ltd.,
Godalming, UK)o] HDP/BS(Blade set) Z&B E A3ty A7 7g A&l =2 %
AY £= 2mm/sec, 1Y Zol 10mmz 3t AT o) =& IS SAHSA
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[

Ab AAY 9 AXE B

AR e HAAE Al~H(Astree, Alpha MOS, Toulouse, France)g ©]-&3}]
B4 AT ARE 1A S/FTE 258 A5t ¢S wHE3 Whatman no.4
ARAZ AFAIZ] A 25mL< vialel Fol 120x & Als B4 & A4 7 A S
53 AR F 29 UAEAT AESAHL 53] W&l A ASe] Taste screening
scores  AFESHAT A= B4 HdA=E Al2=Hl(Heracles Neo, Alpha MOS,
Toulouse, France)< o] &3t EA3tAth Al 0.5g4 vialoll o} AAIZE o] &3t
F7HEH-E B4R, 4 A5 AR HHE4]S AlphaSoft 14.2 ver. & ©]-83}
TS B4 YR

o}, 7|Z % XA}
7NEE A TEdE #5e9 109
EEAGFAD), 2 VIEEE 99 AT

o =
GA), HBEH), ¢ HEAHer 7257t g5 2 A4E F55 stk

flo
o o
0%
lo
il
N
I
A,

il

2 M

7. BAAE
SAAE= SAS =S o] &35t 5% frol4FolA Duncan’ s multiple range
testZ Z}zte]l Wepo] gk A8 £4 5t

3. 2% R 1

7t =8A 7t FAE &
D #& Axd 3 4
FotE AlZdE AW Feo] W ¥, 3z

gol Eol Aol dRr=E o g4 F55H 24 SF=E 7sst

AHPark et al., 2010; Shin et al., 2016). =3+ E3g}

Z d7% BaE b IokKim et al., 2022). o] £

gA] 7hE FAbE W AREY S 29335t E Rk §8& ALE
og B4E Y FEE AT ¥ 6F A FEFs EA4S

Al Toll A platycoside E9] g B @3yt 7H F=8skAl UElsth 53] platycodin

D¢} deapi-platycodin D e zhz} 56.50, 81.58 ppmo. 2 thE AT o] §9FH o

2 %o, polygalacin D =3+ 156.67 ppm o2 7 w2 FF& RAYT o=

r
ih)
i)
=
L
(@]

@,
=
0,
o

%3

Shg Al 295.24 ppm o & thE ATl HlE] fFojHoR =
= FAET oinl oF Lewl S71g eIk ol A¥e s
NINZ Bl = FA8HA YERgtidata not shown). ©]& Hlg o2 Zgkx] 7by FA4k

bt
il
fu
o\
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=9 78 AEd S A% HF 54 celluclastE AEsEA T

t

E 3 5 FFE AY BE SohA 1F PaEe] Az

o

&

(THl: ppm)
24 FF PE Deapi-PE Deapi-PDs; PD Deapi-PD PGD total
Termamyl 2X 45.72+1.01° 13.09+9.67 8.63+0.19 19.52+0.41" 1362007 80.83+0.57° 181.41°

AMG 1100BG  30.05+2.41¢ 14.16--0.11¢ - 18.97+0.000 19.87+0.25" 88.10-+0.27¢ 171.15°
BAN 3$.97+1.159 17.38+08™ - 16.84+0.19" 12.95+0.94" 67.87+0.22¢ 151.01%®
celludast 049401 . - 56.50-£0.42* 81.58+1.48°156.67+2.84% 20524
mﬁgmﬁa 00406 11.88+117° - 20174037 12.95+0.24" 74.94+172 159.24"
viscozyme L B&HHLZ  2.36+2.660 - 24.34+0.26° 15.124+2.60° 99.74-+2.35" 195.41°
Saczygxle GO 41663362 N28+113* - 21.00+0.08% 12.55+1.12 91.92+1.9% 190.41™*
secura 38.1540.16™ 2175004 - 23.48+0.26° 13.07+0.17" 88.57+0.40" 185,02
f“g%gflyl BOOHO5F NBHET - 05AH026% 12754025 81.39+136° 16851°
AMG 300L  30.69+0.73" 16.45+0.66 - 18.04+0.048 12.51+0.48 72.75+0.767 150.448
( Eﬂ%} 37.70+0.66° 2456055 - 236240245 1350018 89.66-+1.03° 189.04™

¥ EeA| Vg FAbEB) T thel E4 1%, Shr, 3u) 34

¥ PE: Platycoside E, Deapi-PE: Deapi-platycoside E, Deapi-PDs: Deapi-Platycodin Ds,
PD: Platycodin D, Deapi-PD: Deapi-platycodin D PGD: Polygalacin D

¥ Termamyl 2X: alpha-amylase, AMG 1100BG: glucoamylase, BAN: alpha-amylase,
celluclast:  cellulase, Pectinex ultra pulp: pectinases, hemicellulases and
beta-glucanases, viscozyme L: arabanase, cellulase, B-glucanase, hemicellulase, and
xylanase, saczyme GO 2X: glucoamylase, secura: exo-beta-amylase, fungamyl
800L: endo alpha-amylase, AMG 300L: glucoamylase

2 SebA JbE RAEe] BE% R Bh A 21 A3
A e AN AFEe A % B

BHE BASGAHE O, F AR BT 149 3

39.60~63.20 cP FFoE UEhton, o]

A
) Y
3 ARe T 242 JlEow SYsiaT.

L
>

g== 53.06~57.52 °Brix, 5=
Z FFEALE o]

N
N
ok
i
N
BN
2
)
dt
e
il
ox
(o
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£ 4 7t & =24 7hy F4bE Al 1535
T g B0 ®
AH 4.08+0.01¢ 73.74+0.02° 1749.67+6.03"
(o) Lde 3.99-£0.05° 53.0640.02¢ 39.60+0.00¢
2,00 4.12+0.00° 36.98+0.02° 6.00-£0.00°
el 4.40+0.00° 80.08+0.02° 24865.00+30.00°
5 1.20) 4.49+0.00° 68.0340.03° 464.30 = 1.20°
I 1 4m 4.51+0.00° 57.52+0.02¢ 63.20+0.69"
1.6 4.52+0.00° 50.59+0.01" 20.40+1.20¢
% A= =7 A 637 100pm 13 34k ) 639 S0rpm 13 w4k D 647 20rpm 15wk
AT B WS Asle el AT k54 B4 A

7}—?%‘%1] e g4 A A3HE 5), Ad E4AE 1%, 55T, 5AZ A Al 7M5#
> = platycoside E¢] €&%38l7} &%= o platycodin D, deapi-platycodin D=
o] A% FLo] FUheleE AEFS BHAT Bevilacqua $(2024)-& in vitro WHE-A o A

Ao He g B4 e 2E EgH Aol 7]de gt £59) G409 A8
o ¥FS Fo 4 FAHS WHIATE oty Ryt oo wel sl
/IR e Tasta GEI7F Dol A 54 V1A HEdo] FYE A% &
&o] I/ Ao R AlsHT

S, 7haol ZEe 14v) 34" A Zol|AE platycoside EQ] Agko] 93] 3y
A ol SAIZE o]l &4 Wk AlRte] Had ZAow AGEHIT oo wet &

& S T8 sk fste] sig =dol AR HFH s A Ade AR
]_

® 5 el hE madel B4 E B4R And 9%
(2): ppm)

7%  PE  DeapiPE Deapi-PD; PD DeapiPD PGD  Tota PAIND

2 PI7H07F 00068 NVH34F H6+010'012+035 BLB+063' 43404 | 106
L4¥]  B0HF 21142140 RBH04TF BEH04FIARHIE 18070 376546 § 298

2,04 < < SIA29P 16RH PN 12124220 357.000 | = 23
3.00 < < B2 UIBHSETIEHRF 1BE24° 38658° | mE A

¥ SR 7 RAE(O1 ), a4 1%, 55C, Shr
* Z2}Elzd D Hl& = (PD+Deapi-PD)/PE
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T2 5 148) @ S=ZA7FE BAEA, B/ )L tdo® a4 A Azt
e AEd AE EAE vusAtHE 6). A’ AR AL SAT ol A A
platycoside E7} =5 platycodin D¢} deapi-platycodin D2 3% %1©.H, platycodin D
2 TP el oF 1.3~149 F7bskith E=]F polygalacin D @& 541 o] %
& W3} glo] FARRE FES FASA

"k platycoside E o] A7 Bt} ¢F 28u] &S B/ AlRAE 2447 o)A A
2] A Wi platycodin D} deapi-platycodin D= M€= %100, platycodin D o2

g Holx o} whgol WY Auol x2e Aoz BuHUL ojHd A}
NE 7 Ha 54 Ae ATe] Aols 27 platycoside E gl
107 ARHL B dA7edE 5Y Ee| 5k
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= 34 9 98 540 wet 27 Axd

2ol
A e AAl AL 959 AHEU HFS vHI
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(29): ppm)
PE  Deapi-PE Deapi-PD; PD Deapi-PD PGD  Total gplaty]go]g;n D
SAfE) ASBHLIE 26742860 ° G565l 291409 6LBHSIE 268.02° 0 154

4
A

SAE P > - RBHLEP SA04428F L5761 224.90° 25 A%
Qg SR 2 b - e3P BRADP TTAHIP 22483 B A%
Ry P = - BURI BB RBHAT 235.68° 0 ZF A3
B/rRE P > - BH2IF RO TU23P 23089 BT AR
TAe| RS U6 T UGB ABHOF 16T 49615 085

5ARE 4302+710°F 4270+1.06° 107262 DHH08F U024528 369.68° 3.28
(51;3) 8ARE 62824231 687067 1551+2% FBHE 150504’ 393.33b§ 2.43

247K 104354 € - 12BR% FH4HE ILSHIF 3564370 1293

BRr < - 1PR0F £8HIF 177214279 362.33° BE A

¥ SRV RAbE A7, B2 (el 148 Tk, AdEa 1%, 55T
* Z2tEl=d D W& = (PD+Deapi-PD)/PE

% AL B 27 BA B4
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= = v} gdomBan et al, 2024), o|= E3f
FEFe nA = Aoz {FFT g Ak wEkA B Ao A
4 g, &4 A mE 55 A

%N
_0|£
&
iy
o
Nl

us
oL

Aatant. FAE tinl 54 Aol bl
< Aol 53] &4 1.0% ﬂﬁl—?"ﬂ/ﬂ
7HERem, 1.0% o’ A A L3y 7|2x=r) 3

AAs dolE 4 AN 3-b), &4 1.0% MF= FAE oy dute] AdF
oz =/ yeiston AR fARE FES Bt E4 Aol 15%E S
© A% Uit 524 A mE Alzd A9 5 A
T b 540 AdE Aoz AdEHM, 1 o]
TE7F Yol Zlor AlmHE.

>,l:l
>, -
Q ]
rlr o N
i) Ny
N

clof ra ) SCs

CTS ANS

piza]=13 cPsS

—— 542 +— 01% +— 0.5% ~— 1.0% 1.5%

ag 3. §.)‘ i-]ﬂ]%@ =PRSS E* 7|3 I AR
<= 150ml 7] S=Hol2{A” ) 40ml

v E8R 7t FAES o]&3 SR Az H 7EZE AH dF

D s5Ho]2 AXE A% AE 24-A A

S8 Ax A FA 2 Ay 2o Ax 2EAE 4 E B By ol
Ste] e AES B ANkAQ Fr 730 dFS HAE AR dEA U
(Yuezhong et al., 2022). =3t 2= 2HA= pH 23S 53 AE nyE AAHA
gHoT 7|osl= ALE B HBooth et al, 2003). o]d =gkA] 7}y BFAMES
o] &3 SgHlolx AR A AAF Ar 2EAES AWstr] et FAAT ALl
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S 95 9 EF HEste] Ayt EAL vuSHTHE 7). FAA vl go] TSR
pHE Z&sti s F7istaon, oo wet 3ihvle Zaste 43S B
TFAG B A BE AYTE EF AT b ZARIZE BA el s, Abast
95 HETRtg FAS O5 ATl A=rt 6 i G o 9 ge B
ATt
# 7.2 ezdA b5 g £ A SEWol Iyt B4
P2 it P & Chw G wa
0.4 - 327+0.01° 3560069 58894002  3.15+0.07°  18.68°
0.3 0.1  3.34+0.01" 3560+0.69" 58.72+0.02°  2.70+0.04°  21.75°
(%;é) 0.2 0.2  3.36%0.01*° 35204069 5842+0.03  2.67+0.02°  21.88°
0.1 0.3 3384001 3640+069° 5833+0.02 263+0.04°  22.16°
- 04  3.33%0.02° 39.20+0.69° 5820+0.02° 2.95+0.03°  19.72°
0.4 - 3.33+0.01¢ 78804069 61474002 3.44+0.04°  17.85°
0.3 01  3.60%0.02° 75.60+0.69°  615040.02° 3.13+0.02°  19.65°
(El/zi) 0.2 0.2  3.67+0.01* 7480+0.69° 61444002 3.02+0.05°  20.38
0.1 0.3  3.6840.01* 74.00+06%°  6L724+0.02 298+0.04°  20.74°
- 04  357+0.00° 7840+0.69° 61404002 3.11+0.02°  19.72°
¥ A ZAA H7VER%): 7FERARE 140ml 7)E F7FERE)
¥ A% 63¥ 100rpm, 1& wyk
¥ A, B 72t BA EAF
s B A" 4, FAN AUl SESE o, ¥ 593 2 FY s
T7F AR o R molA= Aol oldd A ;A Foo FAMNT AL
A EFR A FAL BRI SUMESFE AvhERl V15 9 Aol FFEHATE o
7 ZA¥HAhmed et al., 20149} FAEIATE 53] £ AFolAe FALT ARS &
g3t AR FANE gEoF HUe AT FF V5= o 52 AT
S BYth ol FA HUte] @rE v EAo] $89] Fr 73 3HHoRE F
23 A2 fAdr) gt 2231 SaHols Az A AEREAZ FANS o
= bk Aol AR Ao I
100 o 2025U= AEAETEIA
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a. A’ (*H43) b. B (o]x)

a9 4. 74 At g5 3 3 EEAE R
*71EE ek 150m 71% SsHlol2 40m

Tz Arbe] W WA eolE B4 AP 5-b), TAL Arkge] Zr4e
52 o] JEE pastn 2Aue] FEE Zrbeks AL BT 53 et
oul gube] grael gAute] Zrh7) wiwa @utalA UEeRd Pk 02% Aol
A w237 9 2% 71557 B4 UERTIE 5-a). olgd 23E vgow
cmMol 2 Az A TAL 02% BE 7P 4% zH b HF Ao By
EEE

a b. AAa o]l

AHS

chop = ' scs

CTs ANS

RIS cPs

Id" 5 7a4 AUMEE EEAEET 7|EE
R4k 150ml 71% JElol A ) 40ml
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2) RHolx~ 7|55 MAS A% Y 59 g 2 HukE AR

F 5059 AT Aol mEw, A5H ol HY FEEL EFs A
A 54 2 2uA FEE P aFQ AoE YERTh old =24 54|
o]2:9] GQuks ¢3alr] fa oe AY FFAE 5F HUMSstY Vsx BUhet
Az BAS FdstAan. 5 B A" 6), A ¥ | Aol A Bt
NS} e A ehken, 53l Sgot AT Sk %94 3 59
NE57f 7V =& AYE Bt A T= 9t
5 grsrol oA o 3, An el
= dute Ades vy 2
a.

\ |
319 6. AYFFY FFE =R 7|2
Ak 150ml 715 S-5Hlo] 2 40ml
a. A’ (QFA) b. B’ (o]x)
Alot
chat — chal scs
Gl A &t ANS
_”-j(]UF CPS = G B
b2 A
pEg e

19 7. AYEZY FHE _La}zlii* A28 HolH
*Epak= 150m 71E S-anlo] 2~ 40ml
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Brole wuksh fabe] A 8 AT kel #YL ;s mebx R A
of HEW HY ¥H TF NS AEFLA G oo B ATAAE o}
$59e QAT G =AM 44 B3 FAFS este] Suilo]sy U
NS4S MESAThE 8. 44 55 A7tFel 371842 pHE dadm 4w
L Folstgon, oo utet gamls Zadts A etk o4 9@ oA AR
BT §2 $EAL 32% oY A AL FEstk BAHCE folsA Basts A
Fe waT
E 8 A w5 AUEE SEHolL ANt 54
B pH & (- B % 3
2AHe 3624003 51204069 5563003 2.00+0.04°  27.76°
07  358+0.01° 53.20+0.69° 55.46+0.02° 2.05+0.02°  27.11°
Gig) 20 3524001° 50.40+120° 5471%001° 217+006°  25.26°
32 3.49+0.00° 44.80+0.69° 54.28+0.02° 236+0.00°  23.02°
45  343%0.01° 41.60+0.69° 53.20+0.01° 2504004  21.29°
RAHE 3784002 16.40+069° 4363+0.01° 270+0.0%  16.14°
07  371£0.01° 16.80+0.00° 43.94+0.01° 2724002  16.15°
Sy 20 367£0.02  16.40+0.690 4196+0.01°  288+0.04° 1455
32 3.63+0.02" 1560+0.00° 4191+0.01' 3.02+002°  13.90°
45 359+0.01° 14.80+0.69° 4161+£0.02° 317+0.02°  13.12°

) JFREEA , BY ) 140ml 7=
2o ol fAsZe 27

¥ A% 633 100rpm 12 ayk

% A B 217 B B

F F22 5, B0} 539 95 5g A7k e

T2 5 Vb SRHol2 Bs B7F 23 H 98),

A AATAA %, F, BAQ D FG 55 A B Y

FA4 FEAS 32% ol AN AP =ehA SR Fo)sh shsEA AwAH

[S 2 B =

7NZ=7F Faste Aol AAx 24 ARadE 9, A wFAE 0.7-2.0%
A7HE AYTANE BT G Aol M F3 UA dergot, 32% o3
718 7% hexanal, dimethyl trisulfide, 2-phenylethanol, myristicin & & B3, &3
2 A ALY 7] Aol dUFer FxEHo Jakd FAAQ IdFS HH
ZoR AtmdTh oldg AARE FEL W, =] FEHo|x9 FH] #F ¥ 7S
T s S8 A w5 0.7% F7HEFoRAASD7E Ast A2 AdE AT
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a. A7 (]*F3) b. B” (°]%)

I3 8 74 59 AEE ESASE
* 7155 e 150ml 71E B o) 40ml

800

600
40 45% \
. 200 |

200 MA

e

inutanoic acid

PC2 - 6 697%
=
e
o2
/

400

500

-2000 -1000 0 1000 2000 3000
PC1-90.774%

39 9. #4 B39 YAFE SHASEA’ ) A= w0y
eI 150m1 71 o] 40ml

£ BFAEFhAASD el e SRuolsd AAE B AN

%9 Prhgel Zhgel weh Bk JEE gasy Au

2 e
& Z7hHe Atk s W2k A 1D, 4 AR AT BF 55
Z
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a. A7 (H4) b. B” (o]3)
’L"?J AlBk
12 Lo
12
chat fo scs cho} .10 cs
8|
\-«k‘\; P - N
cTs ANS cTs H_‘K /- ANS
Alak Ps Pl cps

a¥ 10. £ w59 A7 =SASR AAF HolH
bt 150ml 71 S=Ho]2= 40ml

a. A’ (R¥A) b. B” (e]3)

a9 11l &£ 559 A7 =EASRT 73S
*EhakE 150ml 712 S Ho] 2 40ml
g

ol &% 2B AxE s Tl e dv Ade 5

o =TS S ol8% Ay Alx 8 2 &
s AZAE A7 ete

Patel AQ 84 2L WAHAL. FE Yl RIF B
9= 4¥ol ABHA g FFol HAFUCH, 15w 4 AelFelM B /%
Eof A¥A ol 7H w3t Ao yegtiaE 9, 719 12, 13). o]l wEk 159 3
e sdde AzE 99 V18 MY 2002 AAsEon, o Wgow A 7
= g4 A% Ao F7h 2ae AR
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744 1.540 1.840 2,040
pH 3.8940.00° 3.91+0.01° 3.98+0.00°
9= 33.37+0.12° 29.40+0.20° 25.800.00°
L 20.68+1.68° 16.94+1.41° 13.88+1.10°
e g 0.16+0.17° 0.85+0.02° 0.99+0.20°
b 0.40+0.14° 1.15+0.16" 1.58+0.23
(gﬂ],f%gi) 153.65+29.53" 145.2734.47 146.23+15.85

% KC: LBG = 31 KC: x-carrageenan, L.BG: Locust bean gum
¥ AsA A7t =epAUbE BAE sME T 1.0%

U2l HEH

= ‘E’SEI e
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a9 13 g4 =8 2HA Vg s

I Astel g e gelstel mebA 2E A
S B RERTHE 10). 7Ho7E1ES 0.2~0.3% 7T
| 8514 2ol ¢ 4¥o] BAAI FFEL By
o olo] W S 1%L WA tekkeh WA 05% ol A7k A 28
et AP fA5o] @ PAel AMHAL NEE £ EobHrh B4
4 A% BE AuTA BAHOE FoH Aol vEntx @gtort, A4
W5 WHIY 10oIAE 03% ATNA HE W o koA 47l FAAE =7o]
Ged W 05% o4 ATAAE 284 54 @ dn 92@ 4ol 3
e o FAHY ofs 2 Az A Al Feel FAUSE
S YNAAY BAAE 2174 At Ao s @o] Fobd A T
5 AE7 ANE AT AT AskKang, 20009 fAsHAT

gebd Sl# 4343 54 A0e FYHos AT W, Assled 0.5%
A7t 2o BebA 2gAe Az AW Ao BuEh

BN
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# 10. Zhopzkebrd AobeE g Ae Ak 54 9 o3

(g 0.2 0.3 05 0.7
pH 3.93%0.01 3.89+0.01 3.90+0.00 3.93+0.04
g 35.77+0.15" 35.77+0.25 35.57+0.15 35.27+0.06
L 17.06£0.25¢ 22.1640.27° 20.97+0.07° 19.20+0.19°
AT g 0.82+0.01° 0.93+0.15 0.24+0.03" 0.35+0.02°
b 0.30+0.05" 0.95+0.14° 0.32+0.05 0.39+0.06"
(gﬂfn;gi) 76.31+9.43" 88.688.76 85.79+1.12 81.42+2.92

¥ EE ATl LBG, BrtdEA, A UlsRAE+sRe) %Y 0.7%,
0.05%, 0.2% 117, KC: x -carrageenan, LBG: Locust bean gum

Zhobetr| G H7F 2ol A T2 A3 9 olgdd A E %’—I‘H EA-EFA

< FULE ZUbeta, bl e x~EAg e B HUtE 4
AZEZH 05-0.7% 27} A A2 2 T 71557 M ekt =7 *E’Xéﬁl
o] Ut EA A S nlwd AINE 1D, EAZEFTAL 0.7% o) H7H A
ToAAE 2443 AF Folx ool TAskA] Fskow, HIAF =
827.53~829.78g - sec2 A YEY FF23F Al 3
Ade 7hapzieprld s EA2EZH0] £3E o F=7t §
=7

T3 A FxE YA
= B y(Martins et al., 2012)¢} 7178713 2AAEFZ AL A HE &I Al A

Uz &37} JehdthE A3 A3 Dunstan et al., 20019} §-AFsE 7 ko) T}
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a9 15. EAZEZR IA71E =84 284 JEs

11l 2A2EFAH A7bE 2gAdd ik 54 3 o

A % 0.3 0.5 0.7 1.0
pH 3.87=0.00° 3.90+0.00" 3.90+0.00" 3.92+0.01°
9% 34174021 33.63+0.12° 34.23+0.15" 34.53+0.06°
L 1276+1.78° 16.86+0.70° 9.224+1.20° 9.03+2.47¢
A% a 0.06+0.03" 20.10+0.06° 0.370.06° 0.37+0.10°
b 103023 0.93+0.16 0.97+0.13 1.24+0.25
(;ﬁ BE) 11318430000 10406=1046°  827.53+3220°  829.78=13.89°

s+

¥ RE AoA KCe UFaieka+57) S39] 07% 174, KC  x—carrageenan, 1BG: Locust bean gum
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7t 3R 71F BAE 5aAE 234 43 47

D &2 2389 Z3 Celluclast #1294 platycoside E Z3to] 71 Silse]
platycodin D(56.50 ppm)@} deapi-platycodin D(81.58 ppm) $t&Fo] 7} &
polygalacin D= 156.67 ppmoZ 7Fg =& S yeldith = Axd g3
295.24 ppmO.E F-A 27+ thH] ¢ 1.6} F7tetATh

2) FF3te T2t Jhy BAbE AREAE FY TEE At Ay, 48 AkEd
S g AR T AHE AL HA 14N R FRIFHIT

3 AEEA Aol I SEH |29 Ts HIF AR, a4 AT FAET tiHl
712%7F w=3kew 1.0% AHelTrellA 7P siaial, 11 ol Ael Al 73 s A

D

2) =2bx SEMolze BAuS shebal

a3t
o =24 7hE RAEE o843 294 Az ¥ 4 54
D 284 Az A A% 434% VA ATE FRHeE 1Y #, )
F71d 05%2 HA7lste Ao AdeTt.
A

2) EAZEZH 0.7% ol ZH7F Al 2443 A3 T = o]d o] WASHA %
o, 43/do] 827.53~829.78 g - secE =A YER F2F HAA o] G AT

A&EH
S2HE AYARA A 2022, BH AR Z R
Ahmed H, Chandan KG, Mukund M, Sumeet S, Chidambaramm R. 2014. International

Journal of Pharmacy and Pharmaceutical Sciences. ISSN- 0975-1491
Ban YL, Park HJ, Jeong HY, Yoon SJ, Hong SJ, Moon HS, Yu SY, Kim HW, Kim KS,

I O
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