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ABSTRACT

Platycodon grandiflorum belongs to the genus Campanula, which is part of the order

Chrysanthemum. Its English name is bellflower, balloonflower, or Chinese bellflower,
and its herbal medicine name is Gilgyeong. the root of Platycodon grandiflorum
contains glycosylated saponins. Deglycosylated saponins, which exhibit higher biological
activity than glycosylated saponins, have been converted from glycosylated saponins by
enzymes. In order to obtain glucosylated saponin, we attempted to select strains with
excellent enzyme activity such as beta-glycosidase. Among the 372 strains established
in the fermentation microorganism bank, 6 strains with excellent beta-glucosidase
enzyme activity, 9 strains with excellent cellulase enzyme activity, and 6 strains with
excellent amlylase activity were selected. The fermented Platycodon grandiflorum
manufacturing process was established using the selected strains and various
fermented processed products were made using it. In the future, we plan to improve
the manufacturing process so that there is a significant difference in the antioxidant
and glycosylated saponin production of fermented Platycodon grandiflorum root using
selected strains.
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(Control)= 300U/m2| a-amylaseS A3t 30COIA 72A|2F BIFSICE BISE, 12/KI (5mM
12 in 3% KI) 2mE 71510 1527t LMAZ| 0 2HES AMSIRL, 2 Al2es 33| BHESHY
HIASICE Cellulase &4 249 HY 2Me carboxylmethyl cellulose (CMC, Sigma, St.
Louis, MO, US.A)S 7|22 MEHEH 1% CMCE &85t CMC agar HiZ|Z AR5t =25}
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B3 SRR 3AZHOICE B4 U AZA2E 1-98ItR| w2 22|50 AE2IRE A2
Ct, SHAY S4SM 3 T2t 2EZ0| ME2H 4 &% lactobacillus pentosus AFY-18,
Leuconostoc mesenteroides AFY-19, Bacillus subtilis AFY-20 3Z S&d2 &Zot0 30T
OllAM 48A17F YastCt Last E2A[E A0t S5 L AZRX2IE 1~937H4| gh= A2
St 72t E A|ZStRUCt ORR|YHez2 2EH=Z (60T, 120T) HRe =22 |E 2Y = 3
O 10HE 7toty, QAT 2= Lactobacillus pentosus AFY-18, Leuconostoc mesenteroides
AFY-19 5%2 HESI0], 24~48A|12H L25I}Ct 0|t 20| A 25t A|RE HIEC=Z FAHEA
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NO PLATE NO =43 =7 EEIY) =g
1 159 glucosidase Lactobacillus pentosus Fary Hedz|7
2 161 glucosidase Lactobacillus pentosus Z| Ae21z|4
3 162 glucosidase Lactobacillus plantarum Fary d2dz[5
4 174 glucosidase Lactobacillus pentosus MMOprtol)  MM1-13
5 175 glucosidase Lactobacillus pentosus MM©oprtol)  AMM1-14
6 187 glucosidase Lactococcus lactis MMoprtol)  MM1-27
7 259 cellulase - ZOtA| J3-13
8 265 cellulase - ZOrR| 13-22
9 267 cellulase Bacillus subtilis ZOtA| 13-24
10 268 cellulase ZOtA| 14-1

1M 274 cellulase  Leuconostoc mesenteroides ZOrA| 14-12
12 275 cellulase - ZOtA| J4-13
13 277 cellulase - ZOrA| J4-16
14 278 cellulase - ZOtA| J4-17
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15 481 amylase Leuconostoc mesenteroides =¥ D74M16-3

16 482 amylase Leuconostoc mesenteroides =y D74MN6-4

17 483 amylase Leuconostoc mesenteroides =¥ D74MN6&-5

18 484 amylase Lactobacillus pentosus A KCGW29-1
19 485 amylase Lactobacillus pentosus Py KCGW29-2
20 486 amylase Lactobacillus pentosus 42| KCGW29-3
12f Must 248Y @4 #F 2032 22| 04= 16S rRNASS| E7|MEEAM Zot H 1
DHZ0| Lactobacillus pentosus(RTEBIMYZ{A HIEMA), Lactococcus lactis(BHEHIA A HE
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M2, Leuconostoc mesenteroides(ZRAE HMIE|Z0|G|A), Bacillus subtilis(BFA2A A
2|A) 2 SHEACE

B2 T 2= 4884 88

NO  PLATE NO OD(600nm) NO PLATE NO OD(600nm)
1 159 2.15 " 274 0.57
2 161 217 12 275 0.66
3 162 2.18 13 277 0.70
4 174 2.24 14 278 0.65
5 175 2.08 15 481 1.24
6 187 0.95 16 482 1.35
7 259 0.67 17 483 1.36
8 265 0.60 18 484 1.40
9 267 0.49 19 485 2.01
10 268 0.69 20 486 1.37
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24 | WE Tepz|o YBHYE EMZANE H 33 ZCH 84 H2lA| 2ME 820 9
3| S5 HRE HR|HA 991%Z FX{2| 11.38%0 H|a{ ZAEUD, S5, AR HJS Solf
SRR UAEUD HUjHoz A 8 5|7, EpStER STtels AR LIERICH S5 &
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o CHegal S 3|lg EtStE 2R
control  83.24+0.21°9  1.95+0.06° 0.17+0.05° 0.84+0.01° 13.80+0.14® 2.30+0.10°
P1 42.74+0.39"  4.91+0.17° 0.34+0.07° 2.37+0.03° 49.65+0.62° 7.83+0.12¢
P3  30.09+0.50 6.61+0.22° 0.41+0.05° 3.15+0.03% 59.74+0.50% 8.75+0.15¢
P6  13.37#0.31° 9.35+0.29° 0.74+0.09 3.83+0.05¢ 72.71+0.45% 10.91+0.26
P9 9.3140.14°  9.13+0.19° 0.63+0.04° 3.92+.04" 77.00£0.19° 11.38+0.23°

E1P1  4321+1.03" 546+0.25 0.16£0.04% 2.54+0.04° 48.63+0.94° 6.52+0.44°

E1P3  31.50+0.79° 6.80+0.14% 0.39+0.04° 3.12+0.03% 58.20+0.81¢ 7.53+0.04°

E1P6  9.96+0.03° 10.21#0.11" 1.00£0.05¢ 4.25+0.02° 74.59+0.15" 9.88+0.22¢

E1P9  8.23+0.04° 9.25+0.41° 0.85+0.06° 4.26+0.029 77.41+0.45° 9.91+0.04¢

EN

‘control: ¥, P1: 3R 13|, P3: =712 33|, P6: 257X 63|, P9: S&5-HR 93

E1PL AB2i0R 1%+34-22 18], E1P3: ME2AOR 1%+-35712 35], E1P6: AB2AOR| 1%+35-212 63|, EIPS At
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o &4 BX2|A| 30.3~46.15mg, &4 AH2|A| 45.3~72.7mg 2 2£X2| =2rf =4Ct
Platycodin D M2 &4 Z22{2|A| 17.9~39.5mg, &4 2{2|A| 187.2~61.3mg 2 22| &
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1%+S= 2= 98|

854 \ 20234E AJEHTLETIA



0.025

Saponin (mmol/g)
a -] -3 -1 a
g 8§ 8 &8 =®
-1 - -] ] a
B
T

I -
I -
-k
I -

1Y 8 EAMY ZALEY 24
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E1PI: AS2IOM| 1%+SS-HZ 13, E1P3: AZ2I0M] 1%+S5- 2 32, E1P6: AZ2I0M| 1%+S5-HZ 62,
E1P9: MIZ2I0K| 1%+3571Z 98

A U E2r| RE20| MY 4 &F 3= (lactobadilus pentosus AFY-18, Leuconostoc
mesenteroides AFY-19, Badllus subtilis AFY-20)2| 2gtdte T=2tX|E A|R5t7] Lol 30CH M 48
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5%*S% 1= 93]

ST10PI: SEhdF 10%+3=-UZ 12, S10P3: Sgids 10%+S5-21Z 38|, S10P6: EEF 10%+S5 U= 62, S10PY: =
T 10%+S= 12 93

=



el E2ta| detgE

No*

YUBgE(g/1009)

iy Chanzl Al 2l Elrsls 2ER
Sae| 7883t028  1.60+0.05°  0.23+0.02°  1.05+0.02° 1829+024°  2.21+0.04°
SOP1 16.1240.13°  6.03+0.14°  0.90+0.01°  3.53+0.00°  73.43+024°  6.75+0.07°
SOP3 9.92+40.19°  6.75+0.08°  1.07+0.04° 3.96+0.04%9"  7830x0.27%"  8.05+0.12%"
SOP6  921+0.13*  6.06£0.01°  1.17+0.05%  390:0.03°  79.660.14  8.17+0.16
SOP9 936+0.09°  7.22+007" 1.15+0.06%  4.04+0.02"  7823+0.16"  852+0.08
S3P1 15094006 629002 087+0.02° 3764002 7399003  7.32+0.04°
S3P3 9.924029°  646+0.16°  1.32t0.04"  4.02¢005" 7828026 852024
S3P6 893+0.03°  699+0.05 1224005  4.09+0.01 78761009  839+0.10"
S3P9 894+0.05  6.94+0.07° 1214004  3.78+0.04° 79.13t0.09  8.32+0.11%"
S5P1 18.17+¢0.14"  640+#0.13°  08740.04°  3.76+0.08° 70.80+0.21¢ 6.67+0.22°
SS5P3 12.33+0.04°  7.04+0.14"  1.32¢0.06"  3.86t0.02  7545:0.21"  819+0.28
S5P6 946+0.03° 7114005  1.32#003" 40120019  78.10+0.09%"  7.94+0.07¢
S5P9 9.7740.12°  7.06t0.05  1.26+0.03"" 3.96+0.03"  77.95:0.17°  800+0.26%
S1I0P1 24724019  571#021° 061+004°  338+006°  6558+0.13°  593+0.17°
STOP3  13.89+024°  580+0.01°  1.14+0.01%® 3624003 7555027  7.35:0.1%°
S10P6  9.97+#0.09°  633+0.02° 126£0.07%"  4.04:004  7840:021"  7.79+0.17°
S10P9  9.13+0.01*  741+003" 1.29+0.06%"  4.04+001"  78.13+0.10%"  7.91+0.09°
EAE U C2ix| 2EF0| MREY R4 0F 3Z(lactobadllus pentosus AFY-18, Leuconostoc

mesenteroides AFY-19, Badilus subtilis AFY-20 )2|
Platycodin D3, Platycodin D &4 Z1t 1% 111 Z0|

MEOo
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29| 108He] 222 7t T [T 2Z(lactobacillus pentosus AFY-18, Leuconostoc
mesenteroides AFY-19)% 3% = HE5I0 35T, 48A17F S0 YWESIRL 34 oA =
2fAE M = S&5H0 2 = ZLUSUCE 229 108 22 75t SHS 3%=2 84S
5t 357, 48A|7F SOF BIE5HQICH T2t YHEZAH | 0M 23 HZA0| SAtF 232,
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PGAD: J | »ZriRA 2| PGAT: & | *AFY-18 3%, PGA2: J& | *AFY-19 3%, PGA3: J& | *AFY-18 3% AFY-19 3% PGBO: J& 11+

SRR, PGB1: &I %AFY-18 3%, PGB2: Z&II*AFY-19 3%, PGB3: J&II*AFY-18 3% AFY-19 3%

O3 152 20| A=ot dakefz|9| UvtHdE 24 it B 52 &t 3312 AR
g5t LetR|9 22 97.56~98.19%E Sd N2 91.13~93.63% 20 =/
Etrots SHE 38 12 1.48~2.09%=2 12| 4.78~7.33% EC} A LEGCE 341
= dES =2 YEIZ X2 = EOOPDE HE2 Yatt 34 | 2ot dUiHe2 +F8HE0|
S, BHHO|| Etesls, TR 2/ 5 420l =UACH
H 5 SE0F A2 2R dedE

YEdw(9/1009)
M=3 28 Cro Al 5= E58
PGAQ 97.56+0.01 0.17+£0.02 0.12+0.01 0.08+0.03 2.07+0.03
PGA1 98.19+0.31 0.17+0.01 0.10+0.02 0.06%0.01 1.48+0.34
PGA2 97.66+0.32 0.19+0.02 0.02+0.01 0.03%0.01 2.09+0.29
PAG3 97.61+0.14 0.22+0.01 0.04+0.00 0.05£0.02 2.0810.16
PGBO 93.6310.12 1.0140.02 0.23+0.01 0.35£0.03 4.78+0.04
PGB1 91.4320.14 0.94+0.02 0.18+0.03 0.37£0.01 7.0810.16
PGB2 91.1320.07 0.97+0.01 0.20+0.05 0.37£0.04 7.3310.02
PAB3 91.65+0.24 0.94+0.04 0.17£0.03 0.36+0.04 6.88+0.25

PGAD: 34 | +ZSHFA2| PGAT: &8 | *AFY-18 3%, PGA2: 3 | *AFY-19 3%, PGA3: 33 | *AFY-18 3% AFY-19 3%

PGBO: 34 I1+*SHFAE2| PGB1: S8 11*AFY-18 3%, PGB2: S&II*AFY-19 3%, PGB3: S&1I*AFY-18 3% AFY-19 3%

Heretz FFNY L R He2lof T2 Sitet #HE Hlnsh dak= Hedt 20| 34 |
2ot S 0IM iR SAet SR8 =2 A2 LIERGT
B 6 WEIYY NS 24 U2

DPPH radical ABTS+ radical SOD-like ERAP
scavenging scavenging -
A=Y T%p&ygﬁ;d activity activity activity
(ug BHE/ml) (ug BHE/ml) (bg AAE/ml) (ug TXE/ml)
PGAO 89.3612.14 47 9143.65 41362445  596.10£54.88  13.13+1.23



PGA1 98.00+12.99 4535472 35.21#4.21 558.81447.03  12.39+0.98
PGA2 98.91+1.62 44.150.33 32.68%6.11 570.28£35.55  13.34+0.96
PAG3 107.02+1.67 43.82+2.06 33.8446.69 5559446509  17.24+142
PGBO 393.68+4.83 80.40+2.69 194.10£1.45  779.69+40.37  74.0315.01
PGB 3444441357 83.62+0.82 148.99+4.82  667.81+46.18  70.1443.50
PGB2 307.47£10.70 78.87+4.08 130.88+3.93 664.95+53.79  57.60+3.32
PAB3 299.44+11.66 74.57£3.07 135.19+4.22  647.73x42.74  62.44+1.35

PGAD: 38 | +ZSHFA2| PGAT: S8 | *AFY-18 3%, PGA2: S | *AFY-19 3%,
PGBO: & 11+3252, PGB1:

, 12 Az=st dE2EelR|E
0] BHAKSH &MY

'='A-|7:I]_+ _%E
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235101 80T, 6A|Zt 4
2{2|A| 18.56~54.47ug GAE/ml,

2228
U

PGA3: S | *AFY-18 3% AFY-19 3%
PGB3: S&II+AFY-18 3% AFY-19 3%

o

EL
242 Al

22.15~61.16pug GAE/mIZ S7I5t|CHE 7). DPPH 2|2 AHs2 £*2|A| 35.62~44 .37
g BHE/mI, S4tat X2|A| 74.25~84.71ug BHE/mI S7I5tRCE ABTS+ 2iCZE AHs2 4
2|A| 61.07~152.16ug BHE/mI|, S4kd 2{2|A| 54.45~167.61ug BHE/ml, FRAP= £x{2|A|
17.15~81.24ug TXE/ml, SAbZ *{2|A| 26.82~84.782 ZII5ts A2 LIEIRIC £5t 33
| 20 SE 1171 25 A ROM itet 240 22 A2 LIEHRITE
B 7. ST HMelA| EEeta] Sitet 2 Hln
Total DPPH radical ~ ABTS+ radical SOD-like
A=Y polyphenal ch\é%r\}%n 9 scz\é(ar\)igt;n 9 activity FRAP
(g GAE/m) (g BHE/ml) (g BHE/m)  (ug AAE/ml)  (ug TXE/ml)
PGAO 18.56x0.06  35.62%+2.45 61.07£1.33 551.79t56.59 17.15+0.34
PAG3 22.15+£0.05 74.25%1.48 84451376 679.67+67.16 26.82+0.92
PGBO 54.47+0.14 44371275 152.16%£1.91 577.37£19.18 81.24+£0.90
PAB3 61.16x0.42 84.71+£2.36 167.61£1.33 705.24+4827 84.78%+2.00

PGAD: JE | +ZiFA 2], PGA3: F&E | *AFY-18 3% AFY-19 3%, PGBO: S II+S0FA2|, PGB3: J&I1*AFY-18 3% AFY-19 3%
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B 8. ZEEefA| M| AHz2HIE(%)

Az U ot (%)
M= | Eee 2 gug CUEE eaa ama g
B2 LHES

A 25 1.5(F=2) 25 0.05 10(CHx) 3845 100
B 25 1.5F=Z) 25 0.05 10(8H)  38.45 100
C 25 1.5F=2) 25 0.05 5(CH%)  43.45 100
D 25 1.5F=Z) 25 0.05 15(CH%) 33.50 100
E 25 1.5F=%) 10 0.05 10(CH%) 53.45 100
F 25 1.5(Fc 25 0.05 10(CH%) 38.45 100
G 25 1.5(F=2) 30 0.05 10(CHz) 33.45 100
H 25 1.5(Fc 30 0.05 10(CH%) 33.45 100
| 25 1.5(F=203GRKRD 30 0.05 10(CH%) 33.15 100
J 25 1(F=2),0.8(22) 30 0.05 10(CHz) 33.15 100

H 8u} 0| A|Rst daetr] dMHe| FARA Ak B 92t &L H~) 2 339 Ye=

39.47~53.43brix°, WE(L) 2t 25.97~26.44, ZAIE(3) 1.69 ~ 3.21, SAE(b) 1.59~5.06 O|UC}.
# 9 gEkepz He SEHEA
Cre fop A
ANE2H = (“brix) i 5 5
A 39.40+0.00 26.13+0.45 3.3740.11 4.60+0.43
B 37.37+0.06 39.00+2.76 1.51+0.19 8.24+0.76

5. SAEeITA
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C 39.40+0.00 25.66+0.20 3.37+0.29 4.65+0.58
D 49.37+0.06 27.22+0.10 3.00+0.19 4.8610.22
E 26.23+0.06 27.27+0.46 4.00£0.18 7.35+0.19
F 39.40+0.00 26.61+£0.47 3.09+0.28 4.31+1.01
G 45.70+0.00 26.85+0.31 3.03+0.59 3.60+0.16
H 39.47+0.06 26.44+0.27 2.9810.16 4.08+0.28
I 51.1040.00 26.35£0.69 3.21+£0.17 5.06+0.38
J 53.4310.06 25.97+0.85 1.6910.34 1.59+0.72

? L(+white ~ -black), a(+red ~ -green), b(+yellow ~ -blue)

H 102t 20| AlRsh Yaetz| HyHzol 54 £HZ21Y ) B2 102.33, B9 16.20,

=4
Al=2dH . . . .

Hardness Cohesiveness  Springiness ~ Gumminess Chewiness
A 31.00+4.06 0.92+0.14 1.9840.10 28.67+t5.89 0.56%0.15
B 34.67+£2.00 0.84+0.17 1.86%0.21 28.33t6.38 0.53%£0.20
D 28.44+4 56 0.97+0.05 2.0620.28 28.56%x4.69 0.62%£0.18
E 27.78+3.23 0.92+0.23 1.82+0.26 27.891t9.18 0.96%0.77
G 46.44+4 95 0.76%£0.18 2.17+0.34 31.78+9.23 0.76%0.37
I 69.00%£5.63 0.86+0.08 2.04£0.19 56.7817.68 1.28%0.45
J 102.3319.62 0.94+0.08 16.20+2.77 96.33+10.52 14.08+2.75
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L, 248 9 Z2ir| RE20| HEd 4 @&F 33(lactobadllus pentosus AFY-18,
Leuconostoc mesenteroides AFY-19, Badilus subtilis AFY-20)2| £8H8tE #32 3~10% 2{2|8t
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BRI LEiAL 2022, 28201 E2i2] 222 A RE Q5 BF 54 22| WY o
T P132-136. St=7|EI7|E4H53
O|4&, o2, 2[x[5], ¥&3|. 2021. Platycodin D &&0| S7tel T2tz 2&29
Holgl 21 530 P116. SHRA|YALS| & 1tsts]
MY, otE=, 27, &

o B

H4E. 2020. YEE 242 2EF9| AHYZ(Platycoside E
o
=

FEOl7, dd=E, 2FH. 2020. =22 2T HUIEO OTE 4ol FZ

Jm
0x

LG, 7Y, 0l8d. 2018. GA2/0f TE Yet=2tr|et 2FE2fR|el F& £

OSE, BjMSl, SMF 2017 SHEMS £3 =2ol & ST AT
P289-295. SUMTHAAT SRS UNLS

2zi%, olmHY, HolS, AH0|. 2014, Tairlo WEHHM20| o3t FalxHFAl
ZASH P39, SOLO|AHAIMEES]

d20|, zed, HIIE, UYL 2015 Eapx| A% S s BEAY.

D [=3]
P1550-1557. st=AlE&gtata] 4.
2000. Official method of analysis of AOAC. 17th. ed. Intl. association of
official analytical communities, gaithersburg, MD, USA. p1-26.

Singleton VL, Orthofer R, Amuela-Raventos RM. 1999. Analysis of total phenol and
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other oxidation substrates and antioxidants by means Folin-ciocalteu reagent.
Method. Enzynol. 299: 12-178.
Jia Z, Tang M, Wu J. 1999. The determination of flavonoid contents in mulbbery
and they scavenging effect on super-oxide radicals. p555-559. Food Chem.
Blois MS. 1958. Antioxidant determination by the use of a stable free radical.
Nature p181: 1198-1201.
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