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Optimization of Roasting Conditions of Polygonatum
sibiricum Roots by a Pressure Roaster
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Abstract

This work was designed to determine the optimum roasting conditions with application of a pressure
roaster for improving the roasting process of the Polygonatum sibiricum tea which has been roasting
with a traditional method. Soluble solid content of the Polvgonatum cibiricum tea was 63.16% in
the tea roasted at 0.85kgy/cm’(roasting pressure) and 13 9min(roasting time) which were maximum
point by the ridge analysis. The optimum condxtlons predicted for each correspondmg sensory properties
of the Polygonatum cibiricum tea were 0.87kgs/cm’ and 9.2min in color, 0.89kgs/cm’ and 9.7min in sweet
0.72kgs/cm” and 5.4min in bumt flavor, 0.89kg/cm’® and 9.9min in appet1zmg flavor, 0.87kg¢/cm® and
9.3min in aftertaste, 0.89kgi/cm’ and 10.0min in aroma, and 0.88kgy/cm’ and 9.6min in overall acceptability
of the tea. The optimum conditions based on the soluble solid content and all sensory properties of

Fahetsl)

the Polygonatum cibiricum tea, were 0.83~0.88kg/cm’ and 9.7~ 10.4min.
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Table 1. Levels of roasting conditions in experimental
design

Levels
-2 -1 0 1 2
Xi Pressure(kgy/cm®) 07 08 09 10 11
X2 Time(min) 6 8 10 12 14

X; Roasting conditions
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Table 2. Experimental data for water—soluble solid content, and sensory scores of roasted Polygonatum sibiricum roots

Roasting conditions" Soluble Sensory properties”

Exp  Pressure Time solids Sweet After Appe- Burnt Overall
No. (kge/cm®) (min) (g/100g)  Color taste taste tizing flavor Aroma acceptability

1 0.8(-1) 8(-1) 60.4 7.8 48 8.3 6.6 2.0 7.2 73

2 0.8(-1) 12( 1) 62.6 6.9 54 7.1 6.2 40 7.1 71

3 10( 1 8(-1) 586 6.5 42 6.2 56 29 5.7 58

4 1.0( D 12( 1) 60.1 55 52 6.8 65 42 6.7 6.8

5 09( 0) 10( 0) 59.1 8.3 56 80 71 23 72 71

6 09( 0) 10( 0) 59.9 6.9 55 74 6.6 26 69 73

7 0.7(-2) 10C O) 59.0 5.2 28 45 45 1.7 44 4.3

8 1.1( 2) 10 0) 580 23 21 36 42 6.1 42 39

9 0.9( 0y 6(-2) 56.1 6.1 4.2 6.1 54 14 5.7 6.0
10 09( O 14( 2) 63.4 3.3 24 46 5.1 59 54 46

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

23 . " -

*Fach sensory score was 1 for dislike extremely and 9 for like extremely except burnt flavor(l for weak extremely,
9 for strong extremely)

Table 3. The second order polynorminals for water-soluble solid content and sensory properties in roasting of
Polygonatum sibiricum roots

Responses The second order polynormials R? Significance
Soluble solid Ys = 22.2500+ 62.8036X;+1.6348X2 -0.8750X12 - 32.9464X,° - 0.0042X5>  0.825 0.111
Sensory color Yc =-85.4500+177.2202X1 +3.6973X; - 0.1250X;2 - 101.6964X,° - 0.1949X°  0.924 0.023
Sweet taste Ysw=-69.1167+ 141 5060X +2.5247X2+0.5000X)2 - 82.4100X,2-0.1520X,°  0.812 0.126
After taste Yar=-62.3000+149.8214X, +1.0839X> +2.2500X12 - 97.6786X,° -0.1629X,>  0.886 0.049
Appetizing flavor Yar=-40.9333+100.3095X; +0.6762X>+1.6250X12 - 65.3571X2 -0.1071Xs2 0927 0.022
Burnt flavor Yer= 17.7500 ~ 46.1607X,; -0.1420X, - 0.8750X12+ 35.0893X.%+0.0721X> 0915 0.029
Aroma Ya =-48.8500+116.9226X: +0.8955X>+1.3750X12 - 73.6607X:% - 0.1060X.2  0.842 0.092

Overall acceptability Yoa=-63.3667+144.1905X; + 1.5488X>+ 1. 5000X 12 - 89.6428%X,% -0.1491X,2  0.875 0.060

X1, and X3 represents roasting pressure and roasting time, respectively
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Fig. 1. Response surface and contour map for the effects of roasting pressure and roasting time on of water—soluble
solid content of Polygonatum sibiricum roots.
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Table 4. Analysis of variance for regression model of sensory properties on roasting conditions of Polygonatum

sibiricum roots

F-Ratio
Roasting conditions  Spoluble  Sensory  Sweet After  Appetizing  Bumnt Aroma Overall
solid color taste taste flavor flavor acceptability
Pressure(kg/cmz) - 0979 12.614™ 5.182° 9.502™ 16.347°" 6.377" 7.036™ 8.724™
Time(min) 5.247" 8037 2911 4.690 7416 8.708" 2.378" 4036

ok

“Significant at 10% level; “Significant at 5% level;

Significant at 1% level

Table 5. Predicted levels of optimum roasting conditions for the maximized sensory properties of Polygonatum

sibiricum roots by the ridge analysis

Levels for maximum responses

Roasting conditions Soluble  Sensory  Sweet After  Appetizing  Burnt Aroma Overall
solid color taste taste flavor flavor acceptability
Pressure(kgy/cm’) 0.84 0.86 0.89 083 082 0.78 0.88 0.89
Time(min) 13.82 9.08 9.69 9.37 9.76 6.83 9.88 970
Morphology“ Max. Max. Max. Max. Max. Min. Max. Max.
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Fig. 2. Contour maps for the effects of roasting pressure and roasting time on sensory scores.
(@ sensory color, ® sweet taste, © aftertaste, @ appetizing flavor, ® burnt flavor, ® aroma) of Polygonatum sibiricum
roots.
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Fig. 3. Response surface and contour map for the effects of roasting pressure and roasting time on sensory scores
in overall acceptability of Polygonatum sibiricum roots.

L1

Roasting pressure(kgy/cm®)

O S e o e e e e e

6 8 10 12 14

Roasting time(min)

Fig. 4. Superimposed contour map for overall opti-

mization of response variables in roasting of
Polygonatum sibiricum roots.
@ water-soluble solid content, and ® sensory col~
or, © sweet taste, @ burnt flavor, (® appetizing flavor,
® aroma, ® aftertaste and @ overall acceptability
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ZeAe) B5d 4L AMstaigeh 44 1YY
e 2899 0.85kgy/cm’, -8 A7k 139864 1

o ol g H&sr ot Be A e A 2L A
kgy/em?, 9.2%, ©5} 0.80kgy/cm’, 9.7%, % 0.72kgy/
cm’, 5.4%, F4-8k5k 0.8%kgy/em’, 9.9%, H=t 0.
e, 9.3, 3] 0.89kgy/cm’, 10.0%, 28] 71 HukAql

=%
ez o FZuUxe] Fed FHAELE
3}e] superimposed contour map& 2HAl8le] 2=
g &g A7 29y 0.83~0.88kegy/em’, B-&
7} 97~104%-] %o},

o
e

1 2A4A A EH Y7} ol7tdwl A, g p234
(1991)

2. A4S S, AW S, A  Alopxo] o F(F B
A A3} o] 4. g m EB, p.135(1995)

3 #&A}: ofzxo) A HEa) o] 4 YUY A2, p.680(1991)

4, ol T2 (Polygonatum odoratum) BuOH 3%
E AR Eo] dk 8 FH G +Fe "lA =
A ARt A aLet9)=F(1994)

5 d5A, AAA  EFH 59 2k /8 74 o
3 g st as) god o)z, 28, 727(1995)

6. dF3: $A Y B2 FFH Y o33 B4
"= 33 B n Aabete]=F(1996)

7. 7714, o171%, BE % BE&A el w2 T3 2
Whg- 71al 9] BRw s gk & w3 A, 26, 654



(1997)

AR - A5 - o0)E - AFE

8 F714, A¥ %, o7l %, A5 TZdel oA

£ A= wste &3
s3] 2], 26, 654(1997)

24 218 34 FA Y

10.

o17)F, AFE, AAF, AT =g A F2EA

Zo] oA A5 549 A5 A FAdH
3=, 26, 443(1997)
G A A, 91941 AE, p547(1991)

(1997 109 119 A4



