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Abstract

Response surface methodology was used to optimize soaking and roasting conditions and monitor orga—
noleptic properties of roasted Platycodon grandiflorum tea. In scaking and roasting processes based on
the ceniral composite design with variations in threonine/sucrose concentration for soaking of Platycodon
grandiflorum, roasting temperature and roasting time, coefficients of determinations (R*) of the models
were above 0.86 (p<0.05) in organoleptic properties. The maximum conditions predicted for each corresponding
organcleptic properties of roasted Platycodon grandiflorum tea were 1.64% Lhreonine conceniralion,
137.83°C and 27.76 min in aroma, 1.46% threonine concentration, 136.10°C and 25.19 min in taste, and 1.39
% threonine concentration, 136.44°C and 29.05 min in overall {lavour. The optimum condition ranges for
organacleptic properiies of roasted Platycodon grandiflorum tea were soaking in F.40-~-1.64% threonine
concentration, and roasting at 136.10—137.90°C for 25.19~29.00 min.
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Table 1. Experimental data on organcleptic properties of roasted Plalvcodon grandifiorum under dilferent conditions
based on ceniral composile design for response surface analysis

Flavour formation conditions' Organocleptic properlies
Th.reonine cone Roastir:g lemp Roasting tune Aroma Taste Overall Tlavour
(%) (°C) ()

156 (1) 150 { 1) WD 438 433 4,68
15 ¢ 1) 150 () 20 (-1) 4.83 4.50 5.80
15 (1) 140 (-1) D 633 600 T80
15 ¢ 140 (-1 20 (-1 6.50 583 6.16
05 -1 150 (1) 00D 5.18 516 2.50
05 -1} 150 (¢ 1) 20 -1 633 483 566
05 (-1) 140 (-1} 30010 5.50 533 6.00
05 (-1 140 (-1} 20 (-13 616 4350 483
1000 145 ( O 250 516 116 6.16
1.0 (O 145 ¢ 0} 23 (0 0.83 433 6.33
0.0 (-2) 145 ¢ O 20 400 433 133
2010 2) 145 ( O DO 600 533 550
1.0 0O 135 (-2 2500 550 716 7.00
10¢m 1585 (2 2B00m 4.60 4.33 516
1.0 € 0 M5 (M 15 (=22 6.50 600 6.16
1.0 (M 145 () B0 5.66 5.16 516

Contral® 583 183 550

"Numbers in parentheses are the coded symbols for the levels of extraction condilions by central composite expernimental
design.

“Mean of six sensory scores by balanced mcomplete block.
¥Control 145°C. 25 mm and non-soaling.
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Table 2. Polynomial equations calculated by RSM program for roasting of Platycodon grandifiorum

Response

Palynomal equations” i’

Significance

Y1 = —284.300000 + 36.605000X, + 3.5606003: + 1.4522503

Organoleptic aroma

-1 160000X,°-0 233000X,X.-0 010800X.° 0 8629 00474
-0.010000X:X3~0.000800X5"

Yy = 304157500+ 23.545000X, -4 193250X.-0 007000% ;

COrganoleptic taste

+0.585000%,%-0.158000% 1 Xz + 0.0150003" 08915 0.0254

-0 0530003, X3~ 0 004200X 3 +0.013350Xy”
Y3 = -124 320825 4-31 661250X, — 1.0981263(; -- 3 291625X,

Overall flavour

~1.3300007%,%-0.191 500X, X0 001650 {19058 00173

-0 025500, X5~ 0 020550 2X3-0.005850% 5

M3 * threonmne concentration (%), X' roasting temperature (°C), X1 . roasling tume (min),

Al s,

1
1=
Rl
k]
s

o1l it

=t A A3 FEAEl ek 2 At 3
ol W HA o SAS S LR E AFA T
FHelA] T FelE AAskz 71Ael threonine
sucrosedr 22k AFAA BEARFLEA VI EA
ol Sk HAjat gFe| 2 obgl ety a) A wated b Tt
apnl o) S e 245 AR A 24 threcnine
A FE 9 HEzls FeEs 22 H53E A

Zalgd oo o] o e 24 sucroser Lee S(1019] th-

reonine™ sucrosed] Yalabsl o] WE A FAHS A&
210968 A st Abdstglch AR @ Bl o2
LWl ddsle ER2qAl2A B FrE #Hr)s)
A A g threomne 3755, HH2= 9 H&
A7k g g raq ANE 439 NS EEe 2 )
el gith E2R] Z threonine £ 4] 37 W Z-&3<]

mald

3

T+ A=l A FalEA g2 98 I54E Table
12} #kead, whg 3l 3 A A2 Tahle 28} 3o}, f54
Fg =2 el vgk 37|41 e] R°E 0.86200)1 903 #-9
AL 5% gelA QA= e, 54 Syl e 9
FE BEewrt rba =ekew, thE 2 R threonine #
Ager) 2A Vel 2542k e vnlEtg ot
(Table 3). 7] ol gk 4749 gh-& =

b
u]
ro
o)
w
T
T
kD

v} 1.5% o) A4k9] threonine 299 ¢ A A] &2 150°C ]
A2 B2 2 da] B2 e sA ), 0.5% o181 thre-
onine &M e A=}sL7 140°C 0| 3he) W& oA HL
Helahs Aol e e oz s A v glee
vrEbdeh o|=i gk 482 threonined] %7} @2 £l
AR sl e 2ol gL A e o] B4

& ko) e A5 ow AFar] ke, threonine

1

Table 3. A compasite verification on the independent var-
iables in modular estimation of response surface
analysis {or the organoleptic properties in roast—~
mg of Platycodon grandiflorum

R F-Ratio
Flavour fermalion
e Overall
conditions Aroma Tasle
flavour
Threonine conc. (%) 574" 3060 GRerir
Roasting temp. (°C) 6oz 10.556™" 9526
Roastmg lime (min? 122 2.780 34517

"Significant at 10% level; “sigmlicant at 5% level; 'sig-
nificant at 1% level

Reoashing time (min)
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Fig. 1. Response surface for sensory scores in aroma of
roasted Platveodon grandiflorum at constant values
{scnsory score | 4.5, 5.5, 6.5) as a function of thre—
onine concentration of soaking solution, roasting
temperature and roasting time in roasling of Pla-
tvcodon grandiflorum.
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Fig. 2. Responsce surface for sensory scores in taste of
roasied Platycodon grandifiorum at constant valucs
(sensory score - 4,5,5.5, 6 5) as a funciion of thre-
onine concenlration of soaking solution, roasting
temperature and roasting time in roasung of Pla-
tycodon grandiflorum
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‘Table 4. Predicted levels of optimum Mavour formation conditions for the maximized organoleptic properties in water
cxlracts from roasted Platyeodon grandifiorum by the ridge analysis

Organcleptic properues

Flavour [ormation condilions Aroma Taste Overall flavour
Min. Max. Min Max. Min. Max.
Threonine conc, (%) 153 1.64 167 146 151 1.39
Roasting temp. ('C) 15295 137 83 151.99 13G.10 152 02 136 44
Roasting time (min) 27.54 Erares 261 25,10 30,05 2905
Morphology Saddle pont Mimmum Saddle pamnt
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Fig. 3. Response surface for scnsory scores in overall
flavour of roasted Platvcodon grandiflorumn al con—
stant values (sensory score : 5.0, 6.0, 70) as a
function of threomine conceniration of scuking
solution, reasting lemperature and roasting lime
in roasting of Platycodon grandiflorum.
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