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Abstract

Response surface methodology was applied to determine the optimum roasting conditions (roasting tem-
perature and time) for the high-quality Polygonatum odoratum tea which has been roasting with a traditional
means. As quality criteria of Polygonatum odoratum tea, water-soluble solids, browning color, total phenolic
compounds and electron-donating ability were proportionally increased with increased temperature and time
of roasting conditions up to around 145°C and 55 min, respectively, while they were decreased under the ex-
tended-roasting conditions. The optimum roasting temperature and time based on the organoleptic overall ac-
ceptability were 146°C and 52 min, respectively. On the basis of superimposed contour maps for the tea
characteristics, the optimum range of roasting conditions were 135~140°C and 58~64 min. Predicted values at
the optimum conditions (137°C, 60 min) were in good agreement with experimental values.
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Table 1. Experimental data for water soluble solids, total phenolic conpounds, browning color intensity, electron-
donating ability and overall acceptability of Polygonatum odoratum roots under different conditions of roasting tem-

perature and time

Roasting conditions”

Soluble solids  Browning Total phenolics DPPH® Overall
Exp Temp. (C) Time (min) (2/100 g) color” (mg/100 g) acceptability”
1 170( 1) 60( 1) 30.55 0.734 228.17 42.8 4.67
2 170( 1) 30(-1) 55.47 0.975 309.63 67.0 4.00
3 130(-1) 60( 1) 55.67 0.568 233.67 53.9 520
4 130(-1) 30(-1) 47.30 0.155 47.72 20.7 3.40
5 150( 0) 45( 0) 56.69 0.886 318.07 69.1 533
6 150( 0) 45( 0) 57.16 0.977 341.38 71.8 5.00
7 190( 2) 45( 0) 19.21 0.263 85.08 25.8 3.00
8 110(-2) 45( 0) 47.25 0.122 32.55 12.5 3.33
9 150¢ 0) 75( 2) 49.15 1.200 356.61 73.4 4.00
10 150( 0) 15(-2) 49.19 0.131 41,02 15.1 3.00

UNumbers in parentheses are the coded symbols for the levels of roasting conditions by central composite experimental design.

20.D. at 420 nm.

“Electron donating ability to o,0-diphenyl-B-picrylhydrazyl at 528 nm [(1-0.D.)x 100].

“Scoring test (1=very poor, 6=excellent).
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Fig. 1. Contour map and response surface for the ef-
fect of roasting temperature and roasting time on solu-
ble solid contents of Polygonatum odoratum roots.
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Fig. 2. Contour map and response surface for the ef-
fect of roasting temperature and roasting time on brown-
ing color intensity of Polygonatum odoratum roots.
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Table 2. Predicted levels of roasting conditions for optimum responses of Polygonatum odoratum roots

Levels for optimum responses

Roasting

conditions Soluble solid  Browning Color”  Total phenolics DPPH? Overall acceptability
Temperature (°C) 124 139 139 133 146

Time (min) 68 74 69 72 52
Morphology S.p” Max.” Max. Max. Max.

R 0.9473 0.8191 0.9013 0.9023 0.9387
Pro>F 0.0108 0.0932 0.0335 0 .0310 0.0153
Y0.D. at 420 nm.

“Electron donating ability to a,0-diphenyl-B-picrylhydrazyl at 528 nm [(1-0.D.) x 100].

“Saddle point.
“Maximum point.
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Table 3. The range of optimum-roasting conditions for
response variables yielding maximized responses by
the superimposed contour maps"”

Roasting conditions Range of optimum conditions

Temperature (°C) 135~140
Time (min) 58~64

YContour maps for water soluble solids, browning color in-
tensity, total phenolic conpounds, electron-donating ability
and overall acceptability.
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Table 4. Comparison between predicted and experimen-

tal values of response variables at the optional condi-
N

tion” within the range of optimum conditions

Response Predicted Experimental

variables values values
Soluble solid (g/100 g) 57.25~64.16 57.03
Browning color” 0.97~1.09 0.98
Total phenolics (mg/100 g) 313.45~356.90 355.24
DPPH” 67.30~74.95 66.51
Overall acceptability” 5.00~5.30 5.00

"Optional conditions are 137°C and 60 min.

70.D. at 420 nm.

“Electron donating ability to o,c-diphenyl-B-picrylhydrazyl
at 528 nm [(1-0.D.)x 100].

“Scoring tests (1: very poor, 6: excellent).
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