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Abstract

This study was conducted to optimize roasting process of Job's tears for utilization as food. Optimal condition
for roasting was investigated with changes in temperature and time by response surface methodology. The qualities
of water extracts such as browning degree, polyphenol and DPPH mdical scavenging ability were affected more
by roasting temperature than time. The values increased with temperature and time proportionally. The response
variables were more significant with temperature than time and the established polynomial model was suitable (P>0.05)
model by Lack-of-Fit analysis. Optimal roasting conditions with the limits of 0.2~0.3 browning degree, 2.0~2.5
pg/mL polyphenol, 30~40 % DPPH radical scavenging ability and 0~100 hue angle were 215 and 32 min.
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Table 1. Levels of roasting conditions in experimental design for
Job’s tears

. Level
X Roasting condition
-1 0 1 2
X Temperature (C) 150 170 190 210 230
X Tire (min.) 5 15 25 35 45
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Fig. 1. Contour maps of response variables for roasting temperature
and time of Job’s tears.

Table 2. Experimental data for browning degree, Color(L., a b,
hue angle), polyphenol and DPPH of Job’s tears water extracts
for different coded values of roasting conditions(see Table 1)

Variables

No. Temp. Conc. Browning L Hue Polyphenol DPPH
degree angle  pg/mL %

1M 15 017 7970 084 -305 283 091 1202
170 35 009 814 063 -296 2820 110 15.59
20 15 007 8079 049 201 2836 081 1882
200 35 020 8095 007 050 979 204 3347
199 25 007 8159 038 -178 2820 091 2030
19 25 008 8105 047 -136 2890 108 1895
250 25 021 876 012 103 9660 250 3347
15 25 01l 860 08 -330 2838 107 1935
190 45 0l 8198 005 014 1096 1.34 2984
90 5 016 8181 074 318 2830 100 1949
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Table 3. Regression coefficients of second order polynomials”
representing relationships between indicated response variables
(Yn) and independent variables of roasting temperature(i or j=1)
and time(i or j=2)

Variables

Slfrfﬁm Browning L . b Hue  Polyphenol DPPH
degree mge  pgnl %
A0 3043 76413 -1206 13074 2518 22035 212846
&l 004 0031 002 0153 258 0206 -L914
a2 0057 0725 0077 0519 4993 0282 300
All 0000 0000 0000 Q000 0059 0001 0005
&i2 0000 0004 0000 0003 0023 0001 0014
422 0000 0002 0000 0000 002 0001 0.015
Po>F 00933 02626 00041 00027 <00001 00373 00327

R 08412 09861 09814 09748 09989 09029 09094

VY, =B+ 5B X 338 XX e

o] e Ao YET EAHEA S AE Yoy
A7} 729 W] dgtd] 2 oS Ve
THE ol A it AP AR A7} SR
% frolido] gloj(P>0.05) e vHEER B3| 54
Ao g frosivtn & 4 glor 53], 2=} Lits
A YT dreHrs dAlETo g 3ANS YT F
92 Aog AzZtglvi(data not shown).

Table 4. Analysis of variance showing significance of effects of
processing variables on browning degree, color properties,
polyphenol and DPPH of Job’s tears water extracts

F-Ratio
DF :
variables Bowning |~ b Hue  Polyphenol DPPH
degree angle  pgfmL %
Roasting
) e 3 688* 250 4359%* 3577%F T65.80***  1029%  949*

R‘?.rfi“g 3460 23 284 1899% T6SI 334 56

*Significant at 5% ** Significant at 1% *** Significant at 0.1%.
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Table 5. Predicted levels of process variables yielding optimum
response of browning degree, color properties, polyphenol and
DPPH of Job’s tears water extracts

Levels for optimum
. ‘ optimum response
variables ~ Brovming | a b Hue  Polyphenol DPPH
degree . angle  ygmL %

Roesting 19816 19446 17273 16830 15347 17886 16655
emperature (2161)° (162.15) (150.17) (2127) (15383) (2475 (2L0)

Reasing 1860 2079 201 1188 B7 26T 250
ime (3726 (3936) Q316 (3741 (354 (4%0) (369

Prediced 009 8097 081 29 30741 08 1555
vlee  (028) (%434) (086) (245 (30741) (278  (@4L33)

SP? SP. SP.  SP.  Max SP. Min,
(Max)  (Max) (Max) (Max)  (Max)  (Max)

“The predicted conditions in eses are gained ridge analysis.
2 ysi
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Flg 2. Superimposed of contour map by response variables under
browning degree is 0.2~0.3, hue angle is 0 ~100, polyphenol is 2.
0~2.5 pg/mL and DPPH is 30~40 %.
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Table 6. Optimum roasting conditions for maximum responses
of browning degree, hue angle, polyphenol and DPPH of Job’s
tears by superimposing their contour maps

. " Range of . ..
Roasting condition opimum condition Optimum condition

Roasting temperature 200 ~ 230 C 215
Roasting time 25 ~ 40 min. k)
2 o
72 $§ exsh Aol g% FaAel FASA
A JBE BH] Aste] REFHE VSEARY
Hoz FAnAT B Lxot Aol 27k et
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224 T} 3580]9oH, DPPH 24 %2 Y2 3=
£ 221Ts} 3782 z70A 41. 3%4 EJJrE Zt= A o;
aﬂ—ﬂ Ak &F FEAo] AL 02 ol 0.34)¢], %
HE ST TS 2.0004 2.5 ug/mLAle), DPPH A7 %
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