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Abstract

This study was performed to identify the quality characteristic of Platycodon grandiflorum for blanching(1,
2, 3 min), drying(5, 10, 15 min) conditions and thawing methods(4C, 25°C, running water). The color, moisture
contents, pH, hardness, viable cell count of blanched Platycodon grandiflorum were lower than those of native
Platycodon grandiflorum. The sensory properties of blanched Platycodon grandiflorum for blanching and drying
time showed the most highly evaluated in terms of texture. The optimum blanching and drying times selected
for producing of frozen Platycodon grandiflorum were 1 min, 5 min. At this condition, the blanched Platycodon
grandiflorum was frozen at - 40°C. After thawing of frozen Platycodon grandiflorum, the thawing time was the
shortest in the case of thawing in running water, and drip loss was the lowest. The color, hardness and sensory
properties did not significantly differ with different thawing methods. These results show that thawing in running
water is the most suitable for frozen Platycodon grandiflorum.

Key words: Platycodon grandiflorum, blanching, drying, freezing, thawing methods, quality properties
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500 g¥ 7% AR BT THS(nylontLinear
low density polyethylene(LLDPE)) 2 E(7 Layer
Co-extrusion film, Seven L Pack Co. Ltd., Gwang-
ju, Korea)ol] ¥, F-Z3XA7](HFV 600 L, Han-
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HE =2k 2 g7t S/ 18 mLE 33 £
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venia)Z °]&3t] 40Z3t AIEE wHF F pH
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{Table 1> Color of blanched Platycodon grandiflorum on blanching and drying time

Blanching time Drying time Color
(min) (min) L." as bs

Control - 77.49+2.71%? —2.28+0.53" 17.71£2.26"
5 66.54+1.55" ~3.6420.18" 17.68+2.98"

1 10 60.37+0.69" —4.4420.26™ 18.45+1.33"

15 64.02+4.37" —540+126% 15.27+8.78"

5 66.86+5.87" —6.05+0.49° 23.86+7.36"

2 10 59.06+3.38" —4.4120.05" 10.68+2.72°

15 56.19+1.16° —3.83+0.38% 10.86+1.66

5 56.31+3.88° ~3.82+0.92% 8.95+4.26"

3 10 57.26:2.57° ~3.59+0.84% 9.86:0.66"

15 55.70+1.71° —4.87+0.57" 10.09+2.00"

D L. : lightness, a- : redness, b+ : yellowness.
? Within a column, values with different letters are significantly different(p<0.05) using Duncan’s multiple range test.

T (Table 1>9] JERAQITE HX]A] &2 e =98 Aoz AziEd)
21219 L, av, bedbe 247F 7749, —2.28, 17.712

sgdglen], b2l Azl A Agle] ZolAFE L. 2. GIE =2 R 2 AR IE Z2K
gho] k23ha, avgho] 7tassled EelA|e] Ao] of o] HEEk
9L AL AU P A IAD AU el S CTabe D3} ), A

A , 1552 &3 =89 L,
ax, b*gk% 7z} 55.70, —4.87, 10092 S = AL
G ARkl W Aol HolA] ol Hli 9 &
T ARte] & Aol mepAo] A WskE Y
U Aoz AZFE A Lee YI 5(2011b)S =

9] HF 2= 9 AZbe] S7FEEE Ly, begtol
Aaekial, ake]l S7kekATkaL Basielom,
Jeon MR 5(2009)2 71gxg] & AAxz9} 3k
T Hishs w2 254 fEol= % wilde] g 23] 7 2
a-op)=7|7F G whgate] A7l AW whgo]l o] JE FUS o= Az,
IS = F Ak skt &, =2k o 71 A
2 Al 2 wkgo] FIMEAES] 5-HMF (5-Hy-
droxymethylfurfural)e] gF&Fo] IxelekA] &2 A 9| pH
o Hlal Z7kskAaL, 7FE Al fructose $HFe] St
slth7t §438] AAaetl S W S-HMFe] S 2

T g5 AR =AY sl 87.28~
92.02%2 Vet A=gkA = 86.51%= e
w bl% e o] HEshEre] o E=qdth wlR A
Zro] 1iellA] 2802 F7ghel uhel iEgharo]
90% oldo = F7katl o, 24 o]k AE] A
2to] & Hol%]| °—‘°LD} “?‘z} g Algto] S

o ApolE BolA sk

EEESI

A7) e =2kx] o] pHE
<Table 2>l YepHtt. A=ekA] ] pHE 6.05

A F7Velths 7 29 % vFo] BHgkes w2 SAEAeH, "R A Al "iF Alzte] St
(Hwang CR ef al. 2011), ¥ A A3lw wepxle] o wpe} A=elx|d vls)] pH7} S716hs e
Fol dAglel o3 Eauo] A Wl JgS = UERUTE =EAE 181 UEe W, g
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AlZFo] sE-elA] 15802 F7Fgel we} 6.250] 4. & =21 & E== AR [E =2
A 63622 F/18I L, 283t HIH S o= & o =&

T AlRbel] whet 64194 6455 VERE O, 2o a3 24 2 g5 AR gElekl s v =)
ARl Apele UEhA] @9kt =R S 3R Ul X9 223 Wshs AR (kg)E (Table 2>l V}E}
A& Well= 63494 64002 Ve 223 Hl it} meiAle] AxE YmEkA] 512 kel ¥
R Aol wlsl gaeiglont, A=ebA]e] pHell  alo] 12 UL uf 445~4.81 kgl 7 7HAaHS]
HaidE =/ vebstth webs =2bAe] wF 3 38 g iS wf 3.53~3.87 kgl & At o
SLEE ARREE Z7E 12, 5 o2 Sl W, 1, o] A9l Aol gigley Ul Alzte] Ao
pH ¥glE 24 = J& Aoz A7 Kim Ao uja} 22o] Fa= AL <& 4 9t e
WS 5(2004)2 =AAAE A o Y F71 g Zhzhe) g3 204 @4 A7HS 2elEk
Ao gek o7k pHell s, | F Wpell S wjo] zjoli= Holx] ghgith wiEbAd g o
A u) ko] B2 ALgE Alo] HME £ gg AI7kS 1B 5oz B 7k Ulo] Heleksd
SATHAL 8}l Chae HS 5(2013)2 A& 57 & v xeix|o] 223t Wgy} 48 Aow At
= 93 S o, FEe] pHZE WA UEET L 5)9)o) Lee YI 5(2011b)] Bl wEw ¢z
Hashdck gk Aida TM 5(2007)°] A7llA  A] &7} =3, A|7to] Zold2 ajx] 24
© A A Bl %71401?: H 714 Al Zolelglon, ol KA e Al B2
o] T7FItal Busiglal, Hwang CR 5(2011) o] R3] Ww ok 2 HP? o] Wslo] JgFE
o AN Gl dut Bepx|o] §71iF 2 2= 9ly] wjEolela 1) ek, tiuke] A%
ggol Szl Rasiith & A4 dael]  ox ux ex 9 A|7to] Hojd4E 22o] B
A 71 ARl v S AR, E9 58 fAvka al%it(Lee HO er al. 2011a),

= G A AR 140 e dEgE T

o] Ul =] pH7t SV AR A7 5. H&E =4 & E== A0 ME =CHAl
= AT 9| &=+

{Table 2> Moisture content, pH and hardness of blanched Platycodon grandiflorum on blanching and drying

time

Blanching time Drying time Moisture content Hardness

(min) (min) %) Pt ko)
Control - 86.51+0.10%" 6.05+0.02° 5.12+0.39
5 87.75+0.09" 6.25+0.04° 4.45+1.29
1 10 89.02+1.66™ 6.36+0.01% 4.83+1.12
15 87.28+4.00% 6.36+0.04" 4.47+0.90
5 91.87+1.60" 6.43+0.03" 4.30+1.28
2 10 91.24+0.69® 6.45+0.13" 4.25+0.67
15 92.02+0.46" 6.41+0.09" 4.29+0.70
5 90.11+0.81° 6.37+0.04° 3.87+0.55
3 10 90.25+1.15 6.34+0.00™ 3.53+0.70
15 90.86+0.12°° 6.40+0.06" 3.79+0.95

" Within a column, values with different letters are significantly different(p<0.05) using Duncan’s multiple range test.
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{Table 3> Viable cell count of Platycodon grandiflorum on blanching and drying time

Blanching time Drying time Viable cell count
(min) (min) (log CFU/g)
Control - 7.20£0.20*"
5 4.26+0.13"
1 10 N.D?
15 3.99+0.24"
5 N.D
2 10 N.D
15 N.D
5 N.D
3 10 3.66+0.05°
15 N.D

" Within a column, values with different letters are significantly different(p<0.05) using Duncan’s multiple range test.

? N.D means not detected or under the lowest limit of detection(<30 colonies).

T o] FHTE S 2= <Table 3>3
2o}, Ak e] F4= 7.61 log CFU/g 573
HAx, 123 "7 =8kR]e] FaeE 2F 3 log
cycleRtHE ZAAstdn) 283 g S wole F8&
e olate] TvE SAEAC, 3R HRl =
ZA & 104 2atSlS W, 3.66 log CFU/go =
el 2ev g3 AlRte] Aojd s maA|
o] a7t Faske S YeEdTh

3 A= A58 #Aste] Fa3 AA
7 3 3 SRR, Solgerg M 5(1990)S A]E ¢
A e 9% T 5= 5 log CFU/g ©]
S22 AAIS v ok o] gle AlelEi=
AdbA| o] 7 log CFU/g o722 =4 Yeppd
o2 534 2ZHeo g A5 sheAde] Atk
31 B15o] 9JtkHajime S 1995; Seo KY er al.
2006b). Kwak SJ 5(2012)% A=Al 7.73
log CFU/g, 22t Al& ¥ 731 log CFU/g2.& &1t
T A B ol vUehA] ekska, 53] g
oA ThAl FThEe] AT E 1S wHH
A & AAE 9] aE AABATE 1 9
Seo JY 5(20062)2] 7ol M= Alke] AA ] Al
nAE F7F skt B ek wheka]
AFANA= b AHeE T ZeA9 FHF

o 3% "l
l?_ 2=

2t el

Jepskon], d3 A
GeRpic el )z Ee

g "A 2 g4 270 nE 354 &
J& (Table 4>} 2t} =ekxo] Ae & €3l
5% grel glo] M =2 ASE AL F

d

T mT =

103 2ra A, 12 w3 #

& A =M= G5t w9 2o
93 Aol 8l A7t Ahue.
A9l Aol = vhEbA] sk

5 5% 95e Zlo] 71

%)
170] Zoj A 5%
7(;)] [e]

frelmel atole Lpehix] stk
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{Table 4> Sensory properties of Platycodon grandiflorum on blanching and drying time

Blanching Drying Sensory properties
time time Overall

. . Color Flavor Taste Texture .
(min) (min) acceptability

Control - 6.35+1.18" 6.45+1.70 595:1.19  6.30+1.34™ 5.85+1.14

5 6.18+0.95% 6.35+1.66 5.59+1.46 6.76+0.97" 6.06+1.48

1 10 5.94+1.30™ 6.35+1.11 6.00£1.00  6.53+1.59™ 5.82+1.07

15 6.00+1.22° 5.82+1.42 5.53+1.55  6.06+1.34™ 5.76£1.35

5 5.71£1.31° 5.70+1.21 5.12+1.32 5.24+1.75% 5.94+1.30

2 10 5.76+1.20™ 5.53+1.18 5.06£1.48  5.59+1.91°¢ 5.76£1.52

15 5.82+1.33% 5.41+1.18 5.12+1.54  5.41+1.70" 5.53+1.42

5 5.76£1.71% 5.94+1.43 4.94+1.85 4.82+1.85¢ 5.53+1.66

3 10 6.120.99" 5.94+1.30 5.65£1.46  5.47+1.12% 5.65+1.37

15 5.00+1.41° 5.88+1.27 535+1.17 4.76x1.44° 5.12+1.32

D Within a column, values with different letters are significantly different(p<0.05) using Duncan’s multiple range test.

0
-5 A1
1 4T
21514
= 3 - 25T
= -20 q/;
kol 3 - Running water
25 47
g
-30 -
-35 T T T T T )
0 20 40 60 80 100 120

Time (min)
<Fig. 1> Thawing curves of Platycodon grandi-
florum by thawing methods.
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Asle] 4T, 25C, oA B4 ZERE s
oi‘“/} 4 =R 9 alE ol e s A
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J
¢

]

F20] 17 &53she dl del+e *l?&% =
ekl S w), 4T, 25T 2 5 sl Al 22 105
&, 258, 10%°] &85t} 53] -5C~0T7}

7] A ge 2% jfdA dlE F449 71871
P Jﬁf& A& 1% 4= 9=, Lee CH(1998)
25 HefollA e giF-Fo| W
éﬂ B R EAtERE wEA dHETF oyt
sttt —5T~0T 2%
ol H dFo] AR o]

T o] ZolAlet), o] 2% Hele Ao
Y THCho KO et al.
2010). o] A= Astet 2 7 whgo]

Epsiet.
8. oS R0 [ME ZethIel Ml
g%, 25 9 WE5d e E dlEst] A=
2 =43 zaj = (Table 59} 2t éﬂE S
4T, 25C, 52 39S u] =gkx]e] M= Ly,

as, begk E% &% Wil w2 °4x4 Aol &
HolA] esirh 18%1%4@ 25C, 8l
M2 =29 Legke] el a, b*aA—a— Z7}
At Lee YJ T(zonb)ﬁﬂ AP E EghH]
a3l % Eéo}— o] mepAl o] A wste] <
Ao HaEo] & Al AL

e

Sk ey

O.\.u

gHHOl [HE =2tXIQ| Drip Loss
W53 =ekx 9] &% Wl u
st Aul= <Table 6>l e}
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{Table 5> Color of Platycodon grandiflorum by thawing methods

. Color
Sample Thawing methods D
L~ ax b+

4T 55.38+3.07 —2.9840.47 12.18+3.98

Platycodon grandiflorum 25T 54.48+2.75 —2.65+0.58 14.23+5.44

Running water 53.49+2.80 —2.80+0.44 14.30+4.34

DL lightness, a« : redness, b« : yellowness.

Wiek 4CAN SERAE W SRlRoTt Y AEsh sebgont frel4Q) Aol Hold ekgk
E%en, 25T, fr alls T2 UEyith dle  Th <Table 2>°] tli ¥} & A2wt & =afA]of
1

=
28 AlZte] 105#2.2 AW 4ToM =22
7} 9.43%= Bk, Algte] 1002 7P Ak
A 5 Bl 791%E =H =220 7P A
. Cho KO 5(2010)°l oJshH 529 7%, 54
oyl WAA A 3 AE TAIe] T
o] AT, slEe] A-tolle slEs =71 vl
2= X—}ﬁﬂ A9 759 va2n, 239 sE
A X7t AFY FE2 vxlE el ¢ 2
=5 '6]-93\\1]- a3 Park MH 5(20122)2] 14
NMe TLE s WA slE AR 2Hi =

O P
]

oo B a¥o] 9Jth(Huff-Lonergan E & Lonergan

10. S R0l T2 Z2kKel FX2
93, g5 0 Y w2l A% Wl o

2 A7 (Table 6> AX(kg)Z YJERASL
o 4CollA sllEe ZebA]e] A=) 2.79 kgl &2
7 =9k, <R, 25T R 5 EekA o g

{Table 6> Drip loss of Platycodon grandiflorum

Hlal dE F meilel At o we Ag o
& g, B4 F sl e A% Wapt 54
HHTh Fof 748, o] = ME 7F X E
gt o] ok R| = A AEEg 22 EA W
oA 71913 Lee YI 5(2011b)9] 72 3ke}
AR Ao 2 VERLTE Prestamo G 5(1998)
bzl G2 WEstie wol AE<S W¥Esksl
S B Y A= o] Beltiy Buslgon,
B dFdMe 5Le 2719 #1719 = E
AFESIA s =2kA] 7he] JRA] 2ol 7}

=23}
vz oy, g 20 2 8 s 2eld A
ol 74l Aol = A 54 9= TR A

o7 FEdoh

11. oS 2= T2 2N S
3l Wi wet e & EepA o] S
£ =33 A= <Table DI} 2} 75 a8t
T4 7.11 log CFU/gC 2 718 =9k, 4T,
25N SlE8 Eekr|e] o g = ‘/}E}‘/L‘;}
olE HIH, g A § FA meA|9 T
3 A Hg w2 o= 1/}15}‘41;}

ol

by thawing methods

Sample Thawing methods ]?;iwl\?vis Ha(rlf;ess

4C 9.43+0.18" 2.79+0.86

Platycodon grandiflorum 25T 8.77+0.14° 2.16+0.41
Running water 7.91+0.45° 2.47+0.83

" Within a column, values with different letters are significantly different(p<0.05) using Duncan’s multiple range test.
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{Table 7> Viable cell count of Platycodon grandiflorum by thawing methods

Sample Thawing methods

Viable cell count

(log CFU/g)

4T 5.410.03""

Platycodon grandiflorum 25T 5.2940.02°
Running water 7.11£0.02°

" Within a column, values with different letters are significantly different(p<0.05) using Duncan’s multiple range test.
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{Table 8> Sensory properties of Platycodon grandiflorum by thawing methods

Sensory properties

Sampl Thawing Ovezall
ample
P methods Color Flavor Taste Texture Vera' .
acceptability
4T 5.40£1.19 5.10+1.17 6.13+1.30 4.93£1.62 4.80+1.28
Platycodon 25T 5.70+1.08 5.05+1.43 5.73+1.16 4.90+1.45 5.00£1.03
grandiflorum Running
5.50+1.05 5.25+1.55 6.20+1.32 4.80+1.01 4.85+1.18

water
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