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Abstract

In order to utilize safflower seed effectively as a food material, it was processed at the conditions including
roasting temperature/time of 170°C/10 min to 210°C/30 min, ethanol concentration of 0 to 100% (V/V) and enzyme
hydrolysis with a-amylase, B—~amylase, amyloglucosidase and cellulase. Safflower seed extracts had the highest
soluble solid content at the condition of 60% ethanol concentration, roasting at 190°C for 20 min and hydrolysis
with amyloglucosidase. Total phenolic compounds increased with the ethanol concentration, showing the highest
at the condition of 80% ethanol, roasting at 170°C for 30 min and hydrolysis with amyloglucosidase. High level
total flavonoid was observed at the condition of 80% ethanol, roasting at 210°C for 30 min and hydrolysis with
amyloglucosidase. Safflower seed had sucrose as major free sugar as well as xylose and arabinose as minor free
sugars. Organic acids in safflower seed included oxalic, citric, malic and fumaric acid. Serotonin I (N-[2—-(5-
hydroxy —1H~-indo-1-3-yl)ethyl}ferulamide) and serotonin Il {N-[2~-(5-hydroxy—1H-indol-3yl)ethyl]l-p-coumaramide)
as antioxidant compounds increased with ethanol concentration, showing the highest level at 60% ethanol. Aca-
cetin content increased with temperature and roasting time, with a maximum of 69.47 mg% at 210°C for 30 min.
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Fig. 1. Effect of pretreatment conditions on soluble solid
contents of safflower seed extracts.
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Fig. 2. Effect of pretreatment conditions on total phenolic
compounds and total flavonoid contents of safflower seed
extracts.
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Table 1. Effect of pretreatment conditions on free sugar con-
tents of safflower seed extracts

Content (mg%)
Xylose Arabinose Sucrose

Pretreatment conditions

0 47006 P 464%123

Bitarol © S iy
concentration e

(%(v/v)) 60 - - 41.2+0.46

80 - - 48.4*1.24

100 - - 345+2.12

Non-roasted - ~ 37.0x246

170/10 - - 37.6*1.03

170/20 - - 395*1.14

. 170/30 - - 36.9%0.89

gfrf‘;ltt‘gﬁ 190/10 - - 23*145

°C/min) 190/20 - - 30.2£1.37

190/30 - - 341t162

210/10 - - 325%0.76

210/20 - - 246+154

210/30 - - 124+1.17

Non-treated - - - 40.8+1.68

Enzyme Amyloglucosidase - 3.0£.013 31.9%+0.76

hydrolysis @ —amylase - - 36.8*+1.45

B-amylase - - 35.7+1.78

Cellulase - - 37.0x1.34

PMean = standard deviation (SD) of triplicate determinations.
2 .
-! not-detected.
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Table 2. Effect of pretreatment conditions on organic acid content of safflower seed extracts

Content (mg%)

Pretreatment conditions

Oxalic Citric Malic Fumaric’

0 90.3£6.77" 32.2%056 : t? .. . B2%056

20 - - 36.8£3.24 . 259034 3871099 SBT3

Ethanol concentration 40 241+1.11 252+0.12 36.5+0.78 5.0+0.44
(%6(v/v)) 60 3871256 27.7+0.23 380+1.14 48+0.78

30 6.9%1.03 17.9£0.51 t 4.1£0.61

100 t t 1.1£0.85

Non-roasted 9.5*0.87 64.6+1.14 t 41%£0.16

170/10 6.0£0.66 27.4%1.65 t 52%0.82

170/20 58+%0.13 26.7£0.95 t 40%1.11

170/30 5.0%0.22 16.3+0.67 t 25%0.26

Roasting condition 190/10 711065 215%0.23 t 31%1.06
(°C/min) 190/20 7.0+0.41 18.7%=1.26 t 3.0+£0.88
190/30 9.3£0.36 21.3+0.77 t 5.8%0.75

210/10 10.4%0.81 57.3£1.35 t 47%1.07

210/20 10.1£0.75 20.2+0.82 t 1.7%+0.16

210/30 16.7£0.99 76.31£1.62 t 1.8%+0.53

Non-treated 189%+1.35 23.1£155 t 26%+1.13

Amyloglucosidase 23.4%0.79 19.4+0.89 t 2.0£0.86

Enzyme hydrolysis a —amylase 23.4%1.26 23.7£0.86 t 22+0.27
B-amylase 17.0+0.68 34.3£1.09 t 2.1£0.66

Cellulase 169+1.17 23.2+1.07 t 2.4%0.49

YMean * standard deviation (SD) of triplicate determinations.
2,.
t' trace.
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Fig. 3. Effect of pretreatment conditions on serotonin I {(N-
[2-(5-hydroxy-1H-indol-3-y1)ethyl] ferulamide) and sero-
tonin I (N-[2-(5-hydroxy-1H-indol-3yl)ethyl]-p-coum-
aramide) contents of safflower seed extracts.
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