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Color Changes and Optimization of Organoleptic Properties of
Roasted Polygonatum odoratum Tea

Ki-Cheoul Ryu, Hyung-Wook Chung, Gee-Dong Lee and Joong-Ho Kwon'

Dept. of Food Science and Technology, Kvungpook National University, Taegu 702-701, Korea

Abstract

Response surface methodology{RSM) was applied in roasting processes of Polygonatiim odoratim
rools in order to monitor Hunter color parameters and to optimize organoleplic properties of the tea.
In roasling processes based on the central composile design with variations in roasting temperature
(110~190°C} and roasting time(15~75min), coefficients of determinations(R?) of the models were
above 0.9827(p<0.01) in Hunter color parameters and above (.7748 in organcleptic properties. Hunler
color L. and AE values of the powdered samples decreased wilh the roasting processcs, whereas Flunter
color a and b values increased up to around 59min at 136°C and thereafter showed a decreased ten—
dency. Organoleptic qualities on color, taste and aroma of Polygonatum odoraturn lea were improved
along with roasting processes, thereby estimating the optimum roasling conditions by RSM for the
maximized qualities of organcleptic properties as a range from 127°C to 135°C and from 60min to 66
min. Hunter color a value{redness) was found {0 generate a similar response surface to that of organcleptic
properiies, showing the possibility of qualily index in roasling processes of Polygonatum odoratum

Toots,
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Table 2. Experimental data on Hunler color paramelers
under various roasting conditions of Polygo—

HeFA = 9% 2 (mechanical convection cven: natum odoratum rools
_ o = = o)
Model C-DMS )& 7H&aked F F{7)e] W ofl whet 7 Roasting conditions” Hunter color parameters
£l ok -
B Exp Temp. Timne
No. (°C) (min) L a b 4E
7IAE ME EH 1 170 1) 60( 1) 4142 382 800 5611
2 170( 1) 30{-1) 5474 569 1621 4459
2o G B R i rAE A2 42 co- 313061 60 1) 5515 640 1861 4177
4 130(-1) 30{-1> 6983 471 2080 33.19
5 1500 0) 45( O 3581 638 1683 4420
Table 1. Levels of roasting conditions in experimental 6 150( 0y 45( 0) 5551 K97 1574 44.06
design 71800 2y 450 0) 4155 181 262 5b42
. Level 8 110(-2) 45( 7158 386 2076 3165
X Roasting EVE'S 9 150( 0) 75( 2 5061 487 1001 47.30
conditions -2 -1 Q 1 2 10 150(0) 15(-3) 7069 429 2146 3284
X1 Temperature("C) 110 130 150 170 190 "Numbers in parentheses are the coded symbols of roast-
X Time(min) 15 30 45 €0 7 mg condition levels for central composite experimental
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Fig. 1. Response surfaces for the effects of roasting lemperalure and {ime on Hunter’s color 1, a, b and AE value of
Polvgonaturm odoratum rools.
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Table 3. Experimental data on organcleptic scores under
various roasting conditions of Polygonatum
odoraliim toots

Hoasting conditions” Organoleptic scores”

Exp Temp. Time

No. “C) (rmin) Color Taste Aroma
1 170¢ 1) 60 1) 333 367 467
2 170¢ 1) Aa-1) 400 467 433
3 130¢(-1) 60( 1) 5.33 5.00 5.33
4 130¢-1D) 30(-1} 300 3.33 3.67
) 150¢ O 45¢ 0) 533 500 5.67
6 150 O) 45( ) 5.00 4.67 5.33
7 150( 2) 45( 0} 467 2867 333
8 110¢-2) 45( O 3.00 433 4.00
9 150 O 76 2 4.00 4.00 467

10 1500 O 15(-2) 3.00 3.33 3.00

Y"’Numbers in parentheses are the coded symbols of roas-
ting condition levels for central composite experimental

2)6, excellent; b5, very good: 4, good; 3, [air; 2, poor; 1, very
pant
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Tig. 2. Contour map and response surface for the effect
of roasting temperautre and time on sensory color
of Polvgongtur osoralum lea,
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Table 4. Predicied levels of optimum roasting conditions for response variables of Polygonatum odoratum Tools

Conditicns for aptimum 'responses1

)

Roasting Hunt Hunt Hunter Hunt,
concditions urter uinter L unler ; g
L value a value b value AE value Colar Taste Arorra
Temperature(°C) 123 135 143 185 124 122 142
Time{mmn} 23 59 16 B 67 66 56
Morphology Min.” Max.” Sp? Max. S.P. SP. Max.
R 099407 08827 09983 053827 07748 0.9088"  09733™

‘hHum.er color I, a, b and 4E values and organaleptic color, taste and aroma
3)I\'Iini.rml.m, maximum and saddle paints were analyzed by anaylsis of ridge
"Significant at 10% level; “significant at 5% level; ““significant al 1% level
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Fig. 3. Contour map and response surface for Lthe effect
of roasling temperature and time on sensory La-
sle of Polvgonatum odoratum lea.
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Fig. 4. Contour map and response surface for the effect
of roasting temperature and timne on sensory fla—
vor of Polygonatum odoratum lea.

4 9l Boar] e WA 124°Ce} 678, o 122°Cs} 66
¥ & 142°Cs) s em zhzh JlSEgich

gl Figs, 2~4e) zbz} vheld wlsh ko]
o 5t o]E whewl B g 2T ohE ok
contour mapd Yehdlz glenz FEdAle nE
N5 B s = 3l 2AE 97 93
¢]E contour map2 5 A= 4 superimposed contour
mapd 243 3he] B.ate}. o A9 Fig. 5ol whebd whet

236] golzlm, o] L¥e] T

[s]
Rl

L B=2]

el Hlaa

1
b1

§ ]
g
A
5
a i
f% tit ®
by
.g
©
Q
jnat
]
&

@ : Sensory coler
) : Sensory tasle @
© . Sensory flaver

(KR e e

Iy I 1 ] 1
Roasting time {min)

Tig. 5. Superimposed conlour map for optimization of
sensory properlies in roasting of Polygonaium
odoratum roots.

A B S & gl HEEde R Ra
T 127~135°C ¥4, H-&41 4k 60~ 66min A2 27
et Table 5).

gare AlRe EEAE

71AA =Y E(a value)d 9q -5 EH(Fig, DS

= 2] o oigh whe- 3 (Figs. 2~ 43§04k A
o el ol &, 94 A"k FedEs B
|7be] Z=7)ete] Wpel A i) A HA EE
ZH5k2] Aa) oF 1 kel 4 S5 r)Eesl i
Abgh wEl 9] vhe e S vpehi A FoeE 2, o]
Bop g enda] A4z RgAE g A ede A
BA g v o] FAA Y r s 2L G 7 ghast
gt} o)) #AE B HF H4 e
&% W= 22 2349 A A eE e =
AT FAFE Az v, FFE oA KEA
#] 4 Hunter color agl, & A A%} 71 =& 2738

b

Table 5. The estimaled optimum—reasting conditions
for maximized organoleptic qualities of Poly-
gonatum odoratum lea

Roasting Range of oplimum Optimum

conditions conditions conditions
Temperature(°C) 127~135 120
Time{min) 60~ 66 63
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