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Abstract

This study was designed to improve the sensory characteristics and mitigate the bitter taste of Platycodon gradiflorum.
It was aimed at investigating the qualitative properties of fermented P. gradiflorum after repeated steaming and
drying treatments. P. gradiflorum was heated for 2 hr at 95°C, being the first and third treatments compared afterwards.
Lactobacillus plantarum, at a concentration of 10%, was used as starter culture. As a result, the third steaming
process and the addition of starter improved the physical and chemical properties of P. gradiflorum i.e., crude
saponin and total polyphenol contents increased significantly. Moreover, P. gradiflorum steamed three times and
fermented by L. plantarum showed the higher overall preference score. Our results indicated that the three-time
steaming and drying was an effective manufacturing process for the production of high-quality fermented P. gradiflorum.
Lactic acid-fermented P. gradiflorum also could have a potential use as a valuable resource for the development

of functional products.
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[ Platycodon grandiflorum ]

H

[ Steaming 95, 2 hr ] R —— .
: The number of !

repetition |

1 i(l»S times)

L
[ Hot air drying 60°C, 6 hr ]

Gann

[ Lactobacillus plantarum ]

o

[ Fermentation 30 C, 5 days ]

l

[ Ripening 20C, 5 days ]
e

[ Hot air drying 60C, 3 hr ]

[ Steamed sample ]Il Fermentedsample |

Fig. 1. Method for the preparation of Platycodon grandiflorum
according to the steaming and fermentation process.
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Table 1. The moisture content and pH of non-fermented and
fermented Platycodon grandiflorum after the 1% and 3™ steaming
treatments

T2 ZAA-FEE A A22H A6E (2015)

Ho g F& AXE NEAFE Tafx] HHe| AZo]
Hojxith dubd oz 71 e] 25 9 7 AIgto] Zof
AgE Ao Hd 7y S fHaste v AWE
Ao AL S7kE Aoz dEA e, /HgA e
oA AE 43 ZAELe] lsldd s 7M7) =
8Rlo] H7|= gth22). o]¢} o] AHEH ] AP IH-
2 FdM e 54 ddeln o] FHEC] watA| e} 22
Z-gof| FA JEgS rHvhs A3 A5 Bol BaHo
A TH?23,24).

Table 2. Comparison of the color value of Platycodon
grandiflorum according to the number of steaming and
fermentation treatments

1" steaming 3" steaming
Color values
Non-fermented ~ Fermented ~ Non-fermented — Fermented
L B262Y 356454 73t15° 8317
a 309:2.1" 28.7+4.7° 318+19" 32.6+17T
b 568+102°  60.319.° 125027 14.130°

B 1¥ steaming 3" steaming
Characteristics
Non-fermented ~ Fermented ~ Non-fermented ~ Fermented
Moisture (%) 132:01” 119202 77403 7.3202
pH 47+0.1 4.620.1 4.4+0.1 4.320.1

YAll values are meantSD.
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= fre]ARl Aol & HolA] FUAIRL 13] T 33] T S5
e 2o wiEbd e HEL)Ee 47 332+6.29
73+1.52 S35 BETE O e fdes Wk
Th(p<0.05). TE3F A= (b) A 13| Ko} 33] S48 =
27} 56.8€10.2001 4] 12542702 <k qu]F & 2o & Lrol
7 33 & =HAIE AFSE A Aol tiek &u|zp
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"Mean£SD with different letters are significantly different by Duncan’s multiple range
test at p<0.05.
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EYAA dg gAY SAS 7A A o] H e 22

Table 3. Textural property of Platycodon grandiflorum after the
1* and 3" steaming treatments

Samples
st . rd .
1™ steaming [* steaming 3" steaming 3 g ing
Raw non- fermented fon- fermented
fermented fermented
Har(‘;‘)l“s 2250:69" 54820 531440 87035 911425

"Values are meanSD of three replication.
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Fig. 2. Changes in total polyphenol content of Platycodon grandiflorum
according to the number of steaming and fermentation cycles.

MeantSD with different letters above a bar are significantly different by Duncan’s
multiple range test at p<0.05.
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Fig. 3. Changes in crude saponin content of Platycodon grandiflorum
according to the number of steaming and fermentation cycles.

MeantSD with different letters above a bar are significantly different by Duncan’s
multiple range test at p<0.05.
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ofo mAE LHEE Fot] =ak &nte] Fo AHE
gallate-type catechinS non-gallate-type 2.2 HI}A| ] 02
M -8Rl g Wist glo] =k 55 &ut fhas

71358 MAE F de rErdE g S o ?(32)7]'
Atk wgt 2gAre 5495 Yehll= Laciobacillus%]
MEow WEAA ARe WIkE ALokehar A4
AN BeH R T2 TS FAUYUE Kim F(33)9
Ao} A 5 Lactobacillus plantarunrs ©]-8-3fe] ¥HE
&+ dAelE Bl nhe] 54 FnE JNdsta Akt

& 7R ATGHE Bas o] glof o]F, on F
7ret uta} g8 7hR A B Aol tidt 7 aw gHdS 9l
A 5 PAES o] &ot] TENY S AXH #TH
N ERE 70 & dvta ddEch

wehd] B ATARE EYE x| e 2uke &
At E ] o AzEATE Ve Ao R £
s H7FE wol AvRe] 7S EE e —:—E]'X]-OJ
AER 7 E ol 719 § S Ao g AlgH

Table 4. Sensory evaluation of fermented and non-fermented
Platycodon grandiflorum after the 3% steaming treatment

34 steaming non-fermented 3?e;:iﬁgjlg t-value”

Appearane (color) 5.04£1.65 5.15%1.51 - 026
Flavor (scent) 5.00£1.00 5.67+1.57 - 1.86
Sweetness 4.19+1.44 5.15£1.35 =253
Sourness 4.48+1.09 459+1.42 - 032
Bitterness 3.56£1.22 4814149  -3397
Brunt 526172 5.78+1.72 - L1
Texture 5.04£1.60 5.85+1.20 AT
Overall preference 4.37+1.21 5.19+1.33 2235

"Data were analyzed by Student’s t-test (‘p<0.05, Hp<0.01).

s3] 2] A|22A A6E (2015)

18] Hlgl 33] AAe A5 i FE11.9~13.2% 9
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3, T3 T 317t 33 o] RHRESE 2 o]
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