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Abstract

This study aimed to determine the quality characteristics of Platycodon grandiflorum depending on the steaming
method. Platycodon grandiflorum was steamed at 95C for 3 h, and autoclave steamed for up to three times (AS1-3)
at 121T for 15 min. The L* and b* color values were tended to decrease between AS1 and AS3, whreas the
a* value tended to increase. The browning index increased with steaming, and tended to increase rapidly after AS2.
The total sugar and reducing sugar contents were significantly higher after AS3. Crude saponin contents were in
the order of AS3 > AS2 > Steaming > AS1 > Control, and were higher than that of the control in all steamed
groups. Platycodin complex content was the highest in the control, and was judged to be decomposed by pressure
and steaming treatment. Total polyphenol and flavonoid contents were significantly higher after pressurized steaming
than in the others and tended to increase with repeated steaming. Pressurized steaming increased the ability to scavenge
DPPH and ABTS radicals and significantly increased after AS2. Therefore, pressurized steaming can shorten the
process time and improve the antioxidant effects of Platycodon grandiflorum.
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L2 | (Platycodon grandiflorumy= ZZE31{Campanula-
ceae)?| ojFsfiito] E= 7-8¥€0]| F HF] AM E= A5
A E2Z ¥eH, BEE ARG o= o83tk (Yoo 5,
2010). =2 Bl ASH0E UE, TeA] &, T
A, EEA] EE &, TEpA] A 5ol ol8EAL it 5ofE
ol OJotd TeEfAl= 35714 Aol At wHal 715
wo] glom, 2 FAT AE, TFAEIA 28, Et
S} 2-8, Ycholine B4 A&, -8 2R 59 TRt o

A7} AZEJHPark 5, 2009). TEHA] 2EE0] WY
A, A 2 It 2 59 74 AFE HIFES] Az
AP " A7) I 2] e S platycodin
D, polygalacin D 2 deapioplatycodin D 52| platycoside®
AR oere] Wste] High AFtE HEaEo] Ith(Kimt
Jeong, 2015; Lee 5, 2014). t}oyst A& JES hoof
I Qe Rl AoerE H A HRAFoR o8 £
ot ofyal, EalA] Al8(Jeongd} Yu, 2013), EEHA] A7]9
(Hwang} Kim, 2007), T=2}A] F7J(Park 5, 2009), L2H4]
F7](Jeong 5, 2013) H E=THA] G 5 TRt 7H54El
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T} 9] teket wsolE Behi, AAle) et
2o Qlslo] AulA} 7|57 U] ] Hae
Hsto] W2 29e o] AASAL sl
IS A HTE B AlgrEo] 4 4 e 3 9
o}, ob7A] wakAle] 2ot AHES Weks) YA ko
U, platycodin 5] ARl A0 A 9=H|(Jeong
3 Yu, 2013), 0}5 HEE A B ¥E7] g3t AR
2 2% 9 Ua I AEUL TR A Eeixe) ot
S 5 715EE A Bt ohel Z15AE &7
Stk A7 Za} BEo] YrkPark, 2011).

B4 BHL WP AN sl AL e, 5715
ol83] AXE ol I T4 HHE9| WSS fws)
of Aze SRHES whso] U, Al 24S Tajsiel
848 829 Irfslsis BAoItHLee 5, 1995). WA 7}
TEHOIA Bol AHBEI] T4} i TS BHE wjo] A8
s o, @A) 1 do] St A8uo] Suks, 34
o, 39, e 5o A 9 Al olr. B4t 4
9, 2231 Zo PAE 24 o] Eu), A ol
ANt ofje), Al B4 9 75 RoRAe] A
ABEAHLee 5, 2013). BT 7| 20] FHTHE A7
o] o] %= wo] glo] o2 resl] 9Jstel 1Y
9 AT BHL 0] 88) BAZI] M4 Asiol AEL
AN wpgoR AEo] e, %, W, Hiekdl ek
So] £412 £ 4 9o} Tt X2 A] €St Lol B4
#80] Ta|Ele wgo] SlrkHong 5, 2007; Jin 5, 2009)

b B Ay 4 Aelo] B wele] USRS
Ao RM EelKo] 7hE B84 9 7154 S 9 2
How 2&wel AXE ANSIGOn, 718e] S4EAT}
NIE4 2R Hlistel olsist] B4, Sk BAS Wl
BA510] wRHE ol 8% 1A i W 7154 AEAA
2 883 5 9kt A 7zARe AXskIA Sk

O

R

Nz

TEAe A et A s e YR FollA
201949 129 485t 6l P ahx|(Yut TEA)E Y5t
o] Z0] 20 cm O AT T, 4Tol|lA WA HisHA
AMgtFon, SETEA] AR Al FAste] o] A|A 4
gh] F 4 mmo] FA2 Hdoto] ARESIT AR AR
% TE A2k Sigma-AldrichAH(St. Louis, MO, USA)2] A|
& Ak8stoit

o

Ol

SekalA| A=

Eola] 24 WS Ut Zx(steaming), 719 Fx(auto-
clave steaming, AS)O &2 FLESlo], Al £ 4 mm F7
2 &TolAS TEHA] 300 g2 7H38& AE<E(Chefline,
Bucheon, Korea)3 0}g5}o] 95ColH 3417F 254 elek
O, 719} SL(AS) autoclave(DF-100A, DOORI Scientific
Co., Bucheon, Korea)E 0]&5lo] 121ToA 158 590 <
319t} 2485l TEls QEAZ7](OF-22GW, Jeiotec.,
Daejeon, Korea)E ©]-85l0] 50CoA 12A17F AZxslo]
B 24 9 1 2% 2RAASDE Az 24 E4
TEA|(AS2)= 1210t B2 W o R F53E F 50TA 8
AlZE Zzsto] A|Z51 0™, 33; S5(AS3) 24 T4 A
Z2A3 FASHA 121ToA 158 5 S5 F 50ToA
SAIZE zste] AL, xTe 55 AYE s &
I 50CoA 12A17F xR A3 ol A= ARSI

HEE 225 A=
TS B4)7](All basic analytical mill, IKA®, Staufen,
Germany)E ©|-85}0] B3t & 20 meshE 53 2 20
-2 70% ethanolZ ZFZF 200 mLA 21 70T o)A 24174
23] F&otal, 52 Whatman No.l o2 oz} & 7F
5=7](rotary vacuum evaporator N-N series, Eyela,
Tokyo, Japan)Z &=3%t Fof SZZX(FD SFDSMI2,
Samwon, Seoul, Korea)dlo] B2 A| X5} 0, -50T]
ApgalA Aglol AMgaIT,

23, pH ¥ 7184 1BE 33

TETTE AR 2 g& JFsto] A +=577](HES3,
Halogen Moisture Analyzer, Mettler-Toledo, Zurich, Swit-
zerland) S AM&31] ST} pHE 54 U Az Teb
A& 45t A5 e FEEL Folo] pH meter
(ToledoGmbh HG53, Greifensee, Switzerland)= =45} 0
o, 718 1FE RS 28 AN, Atago, Tokyo,
Japan)Z Z7J5}o] °Brix H7|5l¥tt.

A

o

M 3 ZHE =3

24 Hojo] BE Eop AES 24sh] ol Az 5
Baol] 20 meshE EaA)7] ERS XA\ (Chromameter
CR-200, Minolta, Tokyo, Japan)Z =745} 0, L(lightness),
a(redness) I b(yellowness)S =745}t ZHEE A]59]
gk FEES  spectrophotometer(UV1601, Shimadzu,
Kyoto, Japan)S AREoto] 420 nmof|A] S0 =5 24514
ot.
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ofl

I:lil i__l‘%l:l' Skak %%;l

Z =R phenol-sulfate acid(1994)0] wet 274513
t}. =, A& 1 mLof| 5% phenol 1 mL%} sulfuric acid 5 mL
£ 7tsto] WA ohF 2087 WA] & spectrophotometer
(UV1601, Shimadzu)E 0|83} 470 nmojlA] THES =
Aottt HE-2 dinitrosalicylic acid(DNS)H(1959)°] <
s 27g5i9ic. @42 A12:89) 1| Lol DNS A1} I mL
£ T3 H B oA 158 9t vRAIXD &, 2t
71&  spectrophotometer(UV1601, Shimadzu)g ©]-85}o]
570 nmo|A FB=E SIS T X AT S
glucose(Sigma-Aldrich Co.)§ EFE0F St AHAS 24
Sl AAISISIT.

N

ZMEY oE 23

FAPEY SRS Lee 5(2013)2] HLof|A] 0]-83t n-butanol
S w2t Aol S5 A E ohA] g2 ZEfA|et
S5 Mgt Zepr|e] ARET 2.5 gofl 80% methanol 25
mLE 718 70CoA 1A17F 52t 53t v o] Whatman
No.2)st{th. ol=et FE7gS 23] HHE: AA|sto] dojzl
FEES S0COM A 55T &, 575 25 mLE 7okl
diethy lether 25 mLE 23] WHE &30} X84 AES A
7519tk 0|3 43} nbutanol 25 mLE 71510 33] HkE
F=T T, 55 E2aT0 slgste] A9t w0k, 10
5CollA = 5to] o] Aoz AR S ALt

ol
o

A% & 5719 FAmg) - 5719 FAme)
AR(e)

100

AR B #42 Kim 5(2016)2] AtoA] o]-§3t v

S Z5k9ic) AREEl HPLCE= Waters €2695(Waters Co.,
Miliford, MA, USA)E ©o|-&3slo] &45F9 21, columne
C15(4.6x250 mm, 5 um, Waters co.) columng AR5}
O] =ALL water, acetonitriles ARE-5F O, acetonitrile ]
22 0 min (18%) - 22 min (18%) - 32 min (30%) - 60 min
(50%)2 2302 21} Column L5& 3508 94|
S}, injection volume 10 pL, 52 1 mL/minZ 513
t}. HAZ7]= UV/Vis detector (Waters 2489, Waters Co.)=
203 nmoflA Z745IGAT

AP S=ZHPE2 Park 5(2000)9] HPHo] Zsl0] iR
5 g& 70% oflghE 50 mLoj| E§}st0] 45T F2RoA 2
AZE A% 7, 4,000 pmollA] 158 QAR st} 50 =

22 29] WRAlaL, oA U BEelo] 10 meH) Folo]
HPLC-grade 555 1mL]| =91 & 0.45 pum syringe filter
(Advantec, Tokyo, Japan)Z oj1}slo] ARE5IATE AREU H
FAEE RIS HAE E423(Natural Substance
Bank, Korean Promotion Institute for Traditional Medicine
Industry, Gyeongsan, Korea)Q Z2}XE HOFES platycodin
D3, deapioplatycodin D, platycoside E®} platycodin D
(Sigma-Aldrich Co.)E Z+ 1 mg¥ #|5}o] HPLC-grade
5 10 mLoj| =0 HPLCE #E AR §H2 Ao},
FEEE 7217 1255, 25, 50, 100 ug/mLE 85l N
< wssich 7 ABEd B9 10 LS Fslo] HPLCE 7
ot 2Hae Ao nnE B

[

ol

ZELHE ¥ SE24EL0|E & 23

FETHl= =R Dewanto 5(2002)2] ¥Ho wt A=
100 pLofl 2% sodium carbonate 2 mL9} 50% Folin-
Ciacalteu’s reagent 100 pLE 7}5t & 720 nmoj|A| T4 E
245101, gallic acid(Sigma-Aldrich Co.)Q] AzFAlo] 9
sto] e ARSIt SETE ot g Abdeldt
Hameed(2009)2] HPHo] o} A|& 100 pLo] 5% sodium
nitrite 0.15 mLE 713t 3 25CollA] 657F At ok 10%
aluminium choloride 0.3 mLE 7|5t 25C oA 587 W
Z5lgtt. T2 1 N sodium hydroxide 1 mLE 75}l
vortex AFolA] 7kgt & 510 nmollA EEE SA51%0H,
rutin hydrate(Acros-Organics, Morris Plains, NJ, USA)2] A
FAlof ofsto] e ARESISlT

DPPH 2tC|E A7 £3

Blois(1958)°] uFdio] we} A2 02 mLo] 0.4 mM
DPPH(1,1-diphenyl-2-picryl-hydrazyl) €% 0.8 mLE 7}5}
of 10827t WARE ThZ 525 nmoflA T35 S50,
AAF4], electron donating ability(%) = 100 - [(OD of sample
/ OD of control) x 100]°] oJsto] BAEE AME3SIITH

ABTS' BiCizt AAEY 2%

Re 5(1999)9] ®rHo| wiet 7.4 mM ABTS 2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid)?} 2.6 mM pota-
ssium persulfateS 23}5lo] AL2-0FAof A 24A|7F ZQF HE
2|51 radicale FJAIT] tha A Z7Ho]| ABTS &4
732 nmo{|A] =7} 0.700£0.0300] E|X=E phosphate buffer
saline(PBS, pH 7.4)& 3|45t} ARZ3iTt. S14H &Y
950 pLofl AlEH 50 uLE 7Foto] YoflA 1023t HESAIK
T 732 nmolA FF=E S, A4, ABTS
radical scavenging ability(%) = 100 - [(OD of sample / OD
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of control) x 100]°] 2J5}o] BAS ArESIGITH

S22

TE Age 33 HiE o7 Pslo] P9t FEHAE
ERRQLIL, 914 52 IBM SPSS Statistics 19(SPSS Inc.,
Chicago, IL, USA) program& ©0]-8510] p<0.05 502 &
AFELAT} Duncan’s multiple range testS 95}Sct.

Zn 2 3

]

SR, pH 2 7184 DEE B

S5 Aol e =R 29k, pH H 7M1
2 Table 13} 2tk SRS S5 APE ofA] Z2 f
271N T0%E 77 B Uehten), k4o 7}
o S5 A=A aekge] o BA et E3 F
4 34t Z1UES sk A% g, ol
S A 50ToA dx27F viEE] wet yeid 23E o
T o= F4 3] mE 9] AH(Lee 5, 2015)]
HE 27 371 27FS Sl ZASIRlthe R
oF FARSIH. pHE gt o] 7I9F S5 A=tollA
o S Ueton], 24 347} 271 2aske A
= YRS o]23t A3k Aida 5(2007)9] AHoflA L
L£9] dAaZ Q159 sucrose”} TFERI fructoseR E =]
11, Ea)|5 fructose”} HMF, furfural 2 5-methyl furfural 5
3 $71Ak02 alElol pit Aasisickn etk
= gxg] A] LRI aldohexoseQ] aldehyde”]7} Akshz|o]
A= carbonyl?]|9] Z71& Q18] pH7} ZHASC L B s
ATHKim 5, 2012). 7} 1P A S5 AP LoA
22.77 °Brix@ 7F A UYEREoH, A& 7+ & Zol&= Y
e Sl

It u9'|_|

o

Table 1. Moisture content, pH and soluble solid content of
Platycodon grandiflorums depending on steaming methods and
repeated steaming process

Moisture content Soluble solids

Sample” %) pH (°Brix)

Control 7.08+0.20™ 5.69+0.01° 21.57+0.06°

Steaming 6.92+0.19° 5.49+0.01° 22.77+0.06°
AS1 5.8040.36° 5.49+0.02° 22.20+0.10°
AS2 4.93+0.54° 5.03+0.01° 22.40+0°
AS3 5.96+0.35° 4.90+0.01 22.43+0.06°

YControl, not-steamed Platycodon grandiflorum; Steaming, steamed at
95 and dried Platycodon grandiflorum; AS1, autoclave steamed and
dried Platycodon grandiflorum by one time; AS2, autoclave steamed
and dried Platycodon grandiflorum by two times; AS3, autoclave
steamed and dried Platycodon grandiflorum by three times.

alues are mean+SD of triplicate determinations. Different superscripts
within a column indicate significant differences (p<0.05).

ME Y 2

F4 P GUY mo BUel Mz 9 ZHmL
Table 29} ). A1%9] AL 7hg 4] 224, 3j5t4] 2l
ofl wstele] Aeigy BA0] S Ul Akt 2 diztol
o Bt oh]ek, T SAolE Jee nliekPellegrini
5, 2010). ¥/1E vehlls LG 5% M2l 5 gk o
27014 68,75 71 7 vhebton, sl 34 Hel
oA 47} F7RIGE Fashs AL Uehiglc 44
S8 Uehit agte 3% Je7old £ vepton, 31
47t KIS SoHoR A ekt BUES et
e bZhS QiS4 HelTolA 205302 71 A et
on, 71 34 Aeloldl 347t B gashe
3L ERolch ol Kim 5(2016)2] ATolA F4e]

230 A2 AJFho] dojdaE Lgto] A4St 30+ ©

Table 2. Color values of Platycodon grandiflorums depending on steaming methods and repeated steaming process

Color value

Browning index

Sample” Lightness Redness Yellowness (abs at 420 nm)
(L*) (a%) (b%)
Control 68.75+0.02*? -0.36£0.05° 18.45+0.29° 0.19+0°
Steaming 57.16+0.35° 3.3120.12¢ 20.530.15° 0.38+0.01¢
AS1 60.68+0.02° 2.74+0.06" 20.37+0.20° 0.50£0°
AS2 50.88+0.17° 6.00+0.03° 19.77+0.42° 2.15+0.01°
AS3 42.01£0.16° 6.07+0.03" 12.86+0.46" 2.44%0.05"

DControl, not-steamed Platycodon grandiflorum; Steaming, steamed at 95C and dried Platycodon grandiflorum; AS1, autoclave steamed and dried
Platycodon grandiflorum by one time; AS2, autoclave steamed and dried Platycodon grandiflorum by two times; AS3, autoclave steamed and

dried Platycodon grandiflorum by three times.

YValues are meantSD of triplicate determinations. Different superscripts within a column indicate significant differences (p<0.05).
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A ZAAE A bgko] sk

= A9 SISl Lee 5
(015)9] 37 5ol B2 9

2
o FAEH A7oIH 52

$909] agre SRS 54 ke A Tom%ﬁ__&a
w7 vebge.

2L 24 G50 T} koldls AFE Uehige
®, o] AS2014 agish AHESF GolH0E Sttt

OlL Ryu 5{(2003)9] 7ol ZHEe}l P Oﬂ‘ﬂ glolk=
Ao, Maillard ZHNHES] 2713Hg F B9 Hde=
FHEE 7|ofsiRet FHE7| o]F9] MBS HA: 9
AS PSoto] & A AT} fAklt 49 AEE 7t
_T'o— xﬁx]-f)‘]‘}_—_ Eo]— 1 Aﬂﬂ]—o] ZJj} Z__l—}_\lii 1?]5_ o].J‘—__—_ ZJ\_E’
Azo] 7 gl 714401] ke mAcky B 1t Mathew
9} Parpia, 1971). o= o oJa) A& &4 Yol & =23t
71et 8T} 3t8H4 HJ—_E AT Bste] JFE vAE=
AoE Az, o]gt ¥k Maillard ¥H30f I3t ZH4Y
4% FefeoldE 343 0}9&71 o oletal FebETHKim
. 2013).

29 9 sy Y
Aol Wil e mebdsl 39 2 g Uge

Table 33} 2t} S W=k 71 B4 Aol 5%

7t BNESE B W] BT, ) 54 e

2 3 ASIOIH B3 Bl e SISt 3T ¥
2 AS3 > Steaming > AS2 > AS1 > Control <02 UERLY,
PR AR 210 A el v Ao

gt
s e 54 Aol Ao 5 A o
& gETrt w7 eion, 7Kt 5% 947t 371

Table 3. Total sugar and reducing sugar contents of Platycodon
grandiflorums depending on steaming methods and
repeated steaming process

(g/g, d.b.)

Reducing sugar

Sample” Total sugar content content

Control 0.429+0.003% 0.088+0.001°

Steaming 0.478+0.007° 0.125+0.002°
AS1 0.444+0.002° 0.122+0.002¢
AS2 0.449+0.002° 0.154+0.002°
AS3 0.514+0.009° 0.186+0.001°

YControl, not-steamed Platycodon grandiflorum; Steaming, steamed at
95C and dried Platycodon grandiflorum; ASl, autoclave steamed and
dried Platycodon grandiflorum by one time; AS2, autoclave steamed
and dried Platycodon grandiflorum by two times; AS3, autoclave
steamed and dried Platycodon grandiflorum by three times.
'Values are meantSD of triplicate determinations. Different super-
scripts within a column indicate significant differences (p<0.05).

et oA o g 7ok A3E UEHIGIH ol =24
of gEe] AAA HgAFo] 71E L 719k Ao sy
== o] q%% 9 ZEjago] AdH AxE wdE S
A3l 249 ZHEA AHLee 5, 2015)°A4 % 3
3] 54 —rooﬂfﬂ ST o] iAo =F5iGir= &
T A} AASHTE. 3, Lee 5(2013)2] S=2HA] A+
oA Fed TS B4 A, Y=ol A sucrose
o] 7Hg E3toH, S=EtR|oA= sucrose o] AEEA|
911 glucose?} fructoseZ} M-S~ =2 FRS LERHO] sucrose
7} @352 fructose?} glucoseZ EE 7| WjlEo =2 wot
Q_E]'—L— EJ—-O]‘MqT

ZAEY B3
A 22 ol fagRoR el slosl H2
3% 3 741 FAL SAIA Rg3TH 22 BHo] B2

Zﬂ*ﬂif\}olEﬂ 7Rl HaE31 QltiHong -5, 2007).
SIA|EE el ol Al+= platycosidemt A= AP S T
5}l Q1o ™, triterpeneA| AFEZU O Z 1709 Al o] A
Shtt o]ggh AlE U2 BE AFA Agf], AGZRE, I35
A7 AAZE, G 9 ot 2R, S AHE JRAR
&, AR et a3 50] = AeE d#A Urk(Jang
= 2011).

S5 AP0 g ZEfA| Y] AR TR Table 49F
th 35 AE o ZeA oA BF R AED 2 RARE
d E.‘%}*— YRR} AS304] 37.62 mg/gE M =4 U

o, 719F 5 et S Sk AT W
FJﬂH Sict o= 71 E 7I9dol Sfsto] AlmEat B4} 27}
I go] wet 2&o] AAsE|o] Al & F&o| 75t
I, viA] FEiE EXeke AR aglycon} G| A9t

o] B3x]o] Al dgfo| Zr)st Aoz TJJ-D}QEHPark
2009). Lee 5(2013)9] AToAE A=t e} S< 7153t
SR 9] RARRY Sl 28 7i7to] FrKskoithal Bl
gkt 9lom, Azl wE IRtealR|9f oK o] &
AE/A A7H(Song 5, 2018)°A %= A =7} 718l
i} AR Sheo] S7ekiths At ARSI o
A 719t S5 A E B9l 719 2 71hol| Qlsto] =2 A}
249 T 9 §-849E FE0] 8ol Ao wrtEr

S=A2[of ME Atz g

Platycoside™ AFEY SHES Table 49} o] &< AT&
SHA] 9> HIRTOIA RE S5 ATFED A UERH-
platycodin D(819.04 mg/100 g) > platycoside E(337.48
mg/100 g) > deapioplatycodin D(240.97 mg/100 g) >
platycodin D3(192.01 mg/100 g) <22 UElY, o]= Kim
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Table 4. Platycodin saponins and crude saponin content of Platycodon grandiflorums depending on steaming methods and repeated steaming

process

Samples” Cruccignigg:)nin Platycoside E Platycodin Ds plagli?)r()iii(r)l D Platycodin D
(mg/e) (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g)

Control 24.27+1.17% 337.48 192.01 240.97 819.04

Steaming 32.61+0.26™ 272.84 156.45 161.27 611.55

AS1 30.7340.99° 226.30 157.58 188.79 574.60

AS2 33.62+1.10° 200.24 150.23 206.42 510.71

AS3 37.62+1.59* 171.62 145.2 232.04 497.22

DControl, not-steamed Platycodon grandiflorum; Steaming, steamed at 95C and dried Platycodon grandiflorum; AS1, autoclave steamed and dried
Platycodon grandiflorum by one time; AS2, autoclave steamed and dried Platycodon grandiflorum by two times; AS3, autoclave steamed and

dried Platycodon grandiflorum by three times.

'Values are mean+SD of triplicate determinations. Different superscripts within a column indicate significant differences (p<0.05).

5(2007)9] HPLCE ©]-83F Z=ekA] AlEd 24T A-toA
platycodin D9] $tFo| 7} =17, 11 thS 0= platycoside
E7F o] BHEle] SIks 97 Aot AR Uefsic

LFA]9] platycodin complex TF BF F< A 2|10
A Bzt A Ughot, AR g 271 Ao
2 Ueht 7ler 8 71 felef ofsto] 2 RAigo] Aol
Bofslo] 242 EAge] AEdo] AR R0E Alnd
o ol Kim £(016)2] SE2Ae] H SEReo] ofet
Hoxdav AoM e EARFo] JtiE 0= & platycodin
D;9] 9 9F9RLE Fate] 1/102 HASHAL, BARgo] 2
2 polygalacin D] F-9- 1/1.82 7FAslo] 2 BEX=F] AL
o] 2 BARFO] Alxd o g BajjE|o] ALY 5 5
7tz FFe pRIHal Harste] 2 At dxet fARE A
F2 Ut =R 9] tiE X #2242 platycoside B+
dHog BEAgo] & EAR F5 Aol 9sto] FHast
= A UEUisleH, 719 S5 A 7t Sl o
2t Zdasto] 71 9 7iQto] ofsf EefEirtar k.
NO A3/31} TNF-alpha £-H]& Z&5= platycodin D;(Wang
5 2004)y= Ao, S5 AP o3t & Aol yE
WA] ekttt Platycodin D HA| F<5 A 2jof ofsto] 4s}
Fom, o]e} Hth2 deapioplatycodin DS] F2- 719} A
ZsolH 547t 27kl ue 27t ol Ha S
(2008)2] ATLof|A LEFRE 125CAA 1, 2, 3, 6 L 9A|ZH
2 AZ1o] Aol Wk deapi Fehe] AEHo] Z7hkehs
H1et AA|sIGiet. ERL, Park 5(2012)9] 3} 2] EeiA|
Aol A= B3} QFo] F7Ietoll wet platycoside T
major platycoside $FFO] 4B} O M, O|= triterpenoid
backbones 7}l major saponin 3¥H Bt40f glycosidic bond
2 A3 glucose?} 28 €1A40] ester bondo] 25 AE
arabinose-rhamnose-xylose-apiose”} G} o] QA 4

Al AMAAL, 12 18] platycodin complex o] A E
Ao FZHEHN BT webs o2 852 73
S 27 3] FHEL playcodin DoJoi, olo] At
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=

7

= QAege ) MRS 43T Au 85 5t o
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o}, E3L platycodin d#fZ k2|t 5o ot
Solgt oIk} 229k /AT olKang 5, 2008) 2%
Relg Bafo] P Mo T AL 2 9IS Aolhn A2
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Table 5. Total polyphenol and total flavonoid contents of
Platycodon grandiflorums depending on steaming methods and
repeated steaming process

Total polyphenol Total flavonoid

Samples" contents contents
(mg GAE”/g) (mg RHEY/g)
Control 10.99+0.09% 3.87+0.24°
Steaming 10.96+0.23¢ 2.91+0.21°
AS1 13.62+0.26° 5.79+0.21°
AS2 26.86+0.39" 9.23+0.12°
AS3 34.74+0.74° 12.53+0.12°

Control, not-steamed Platycodon grandiflorum; Steaming, steamed at
95C and dried Platycodon grandiflorum; AS1, autoclave steamed and
dried Platycodon grandiflorum by one time; ASZ autoclave steamed
and dried Platycodon grandiflorum by two times; AS3, autoclave
steamed and dried Platycodon grandiflorum by three times.
YGAE, gallic acid equivalent.

3)RHE rutin hydrate equivalent.

“Values are mean+SD of triplicate determinations. Different superscripts

within a column indicate significant differences (p<0.05).

Edulso] 223t Aol o8 Rl oE, ALEAfA
At HrsdldEs AghEo] Julks hge] Skt 2R
k=T Choi 5, 2006).

DPPH %! ABTS z2iC|Z A7{=Hd

AAE 5 HdZ Y71 20 A FAkRE &4
o] Akl 7|t & oW (Kim -5, 2011), Al&2] E40
we} DPPH 2fHZ3 ABTS 2zl 29t 4=t s
4 itk B 1EckKim 5, 2011). DPPH ¥ ABTS &tcjzt
2AG/E Fig. 1, 29 Zo] B5F 71} S5 AgtolA] #
oFog Z7IBlHom, AS3 1.5 mg/mL ETojx Z=Zt
31.92%, 49.97%% 7% =2 gtz AASAS 7=
o= ekt ol 5% 347t Z71te] wet Eamoﬂ
Aoks YGRS FEas P71, S5AY 9

3 S7He ETfvat STl =0 ol FAtetE ] SH

=tk AFEEth Kim 5(2011)9] 440 ~igg_r7} =
7hetoll wet 50% ofEhEE &3 FEES] ZAMETF 3
Z7Fotal, H]|H|Z O E DPPH, hydroxy @ ABTS =]z 4

A TS S7lete] SEIT} SRt whEh tsigol
3A &7 EEch ESE Song 5(2012)9] Aol A
Z2 34 Zo| YAE ZHERo] FoariTe AAAA
Ak} g-S AT B9l AX|FHch
wEbA S5 I AR o] ZepR|e] A d A
alwg FA| =go| Hn, il FHHT) 7R} F% o]
-5t WHEE 540 Baf £ E3 Hold w54 =
a.;(] 7HEE o] &8 715 2ol wdEch

40

OControl @Steaming DAS1 BAS2 WAS3

30
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DPPH radical scavenging activity (%)
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Fig. 1. DPPH radical scavenging activity of Platycodon grandiflorums
depending on steaming methods and repeated steaming process.

Control, not-steamed Platycodon grandiflorum; Steaming, steamed at
95T and dried Platycodon grandiflorum; AS1, autoclave steamed and
dried Platycodon grandiflorum by one time; ASZ autoclave steamed
and dried Platycodon grandiflorum by two times; AS3, autoclave
steamed and dried Platycodon grandiflorum by three times.

Values are mean+SD of triplicate determinations. Values with different
letters on the bar (*") indicate significant differences (p<0.05).

60

OControl ESteaming OAS1 BAS2 MAS3

40

20

ABTS radical scavenging activity (%)

Concentration (mg/mL)

Fig. 2. ABTS radical scavenging activity of Platycodon grandiflorums
depending on steaming methods and repeated steaming process.
Control, not-steamed Platycodon grandiflorum; Steaming, steamed at
95T and dried Platycodon grandiflorum; AS1, autoclave steamed and
dried Platycodon grandiflorum by one time; AS2 autoclave steamed
and dried Platycodon grandiflorum by two times; AS3, autoclave
steamed and dried Platycodon grandiflorum by three times.

Values are mean+SD of triplicate determinations. Values with different
letters on the bar (*%) indicate significant differences (p<0.05).
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ot SEAge ARE S5 95T 3AIZL 7Y S5
121CoA 1587F A2Igt 3 50ToA 12417 AZSIH L
o, o|F 33] WA sl RIS S5 ST ST
g st on, pH ES A= AFE UEoIch
7HeY RS Gt S04 7P A vsiR e, 79
20l Apol= Holx] eigith. A= 5 Bi7|& Yeili= Lakd
LS Ue= bk 71 S5 A2tollA 87t 57
5 Ak %S Uellon, ANEE ez a
#] A STl A%E YERItE 39 9 Sd
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B} =2 3RS YERIT: Platycodin complex AFEY S}
F2 BF tjRAo] Bls] Faolks A YR &
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