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Abstract

Functional healthy drinks were processed with freeze dried powders of ethanol extract from of defatted
safflower (Carthamus tinctorious L.) seed cake and some useful components of the drinks were investigated.
ield of freeze dried powder was the highest as 8.42% when it extracted with 60% ethanol (60% EFDP). Each
drink contained 0.02% of freeze dried powder and ranged 10.6~13.8% of soluble solid, 2.90~3.68 of pH, 0.10~
0.83% of titratable acidity. ‘L’ value of drink-I (DSD-I) was the highest as 94.82+2.45, ‘b’ and ‘a’ value of
drink-V (DSD- V) was highest as 27.15-2.65 and 28.67 1 2.69, respectively. Major free sugars of drink were
6015.3~7918.2 mg% of glucose and 1511.4~2091.0 mg% of sucrose. The content of citric acid was the highest
as 179.2~981.3 mg%. The content of total phenol in 60% EFDP was 99.17 mg% and that of drink-II (DSD-II)
and DSD-V was 307.84 mg% and 224.06 mg%, respectively. Total flavonoid was contained as 50.29 mg% in
80% ethanol extract (80% EFDP) and 125.20 mg% in DSD-V. N-[2-(5-hydroxy-1H -indol-3-yl) ethyl] fer—
ilamide (serotonin-I) was determined as high as 18.81 ppm in 80% EFDP and ranged 2.42~2.89 ppm in drinks.
N-[2-(5-hydroxy-1H-indol-3ylethyll-p-coumaramide (serotonin-II) was determined as 30.17 ppm in 80%
ZFDP and ranged 3.79~4.59 ppm in drinks. Acacetin, flavonoid compound were 9.83 ppm in amyloglucosidase
hydrosis +60% ethanol extract (A +60% EFDP) and ranged 0.98~1.26 ppm in drinks. Electron donating ability
‘EDA, %) was measured and compared with 100 ppm BHA as chemical antioxidant. EDA was 93.97+2.21%
in A+60% EFDP, 94.791t2.26% in DSD-I, 94.69%1.37% in DSD-II, and 93.8311.49% in BHA. DSD-1I added
‘¥ith hot water extract solution from Korean ginseng and safflower yellow pigment recorded the highest sensory

score.
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Table 1. Formulation of healthy drinks made with ethanol extract freeze dried powder of defatted safflower seed cake

(Unit: %)
. 2)
Matenals Drinks
DSD-1 DSD-1I DSD-II DSD-IV DSD-V
60% EFDP 0.02" 0.01
Powders" 60% AEFDP 0.02 0.01 0.02 0.01
80% EFDP - 0.01
Sugar 2.0 2.0 2.0 2.0 6.0
Sugars Oligosaccharide 6.0 5.0 5.0 6.0 50
g Glucose powder 6.0 6.0 5.0 8.0 5.0
Gum arabic 0.01 0.01 0.01 0.01 0.01
Acids Citric acid 0.04 0.04 0.02
Sodium citrate 0.02 0.02 0.02
Ascorbic acid 0.04 0.04 0.02
Safflower yellow color dyes 0.02 0.02
Drink flavor 0.2 0.2 0.2 0.2 0.2
. Distilled water 100
M"t‘ed » 1% GES 100 50 80
waters 5% SES 50 20 100

Y60% EFDP: freeze dried powder of 60% ethanol extract from defatted safflower seed cake, 60% AEFDP: freeze dried powder
of hydrolysis with amyloglucosidase (15 unit per 1 mL) and 60% ethanol extract from defatted safflower seed cake, 80% EFDFP:
freeze dried powder of 80% ethanol extract from defatted safflower seed cake.

2DSD-T: defatted safflower drink-1.

19 GES: 1% Korean ginseng hot water extract solution, 5% SES: 5% Schizandra chinensis bailon hot water extract solution.

D . .
Each value means percent ratio per mixed water.
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E£3}A17] % 0.45 um membrane filter 2 33} F HPLC(Wa-
ters 510, Waters Co., USA)E 4159 e} Column car-
bohiydrate column(4.6X 250 mm, Waters Co.)<r, column
oven <%+ 35°C, mobile phase 80% acetonitrile, flow
ratzE 1.0 mL/min, Al Z5FY S 20 uLy] £A4F7 22 RI
detector(Model 410, Waters Co.)ell 4] 7 &8} vH23,24).
71 Agd 5 mLE #38le] Sep-Pak Ci cartridges2t
045 um membrane filter2 33} ¥ HPLC(Waters 510,
Waters Co., USA)&E 241 3l¢d ). Column supelcogel C-
610H(30 cm X 7.8 mm)E, column %+ 30°C, mobile phase
= 0.1% phosphoric acid, flow ratet= 0.5 mL/min, detector
= PDA(Waters 996, Waters Co.)& 215 nmol| 4l #4138}
o} 23,25).
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Z9% g2 ¥4 E3 o] phosphomolybdic acide} ¥t
$3tod FAL vehlle & 0] 43 Folin-Denis 528 &
A 5191 £120,26,27). &, A 8N 50 mL-& #3ted 40°C 35
2717 % 80% ol|eh-&-4-H 5mLE A-&slgct A4 3mL
9} Folin-DenisA| 9 3 mLE &3Hs}e] 387F Aol A} 9]
F 10% NaxCO; £ 3 mLE &3 F Al 1A A
# 760 nmell A F3EE A o)W REAFTA
gallic acidE o] &3] 2 slgdr}. 2 EelR ol il’aok
A5 10 mLE #3le] 40°C AL 5E 2 F 50% =&
£ 5 mLE ALt 99 A4 1 mle dlethylene
glrcol 10 mL9F 1 N-NaOH-& 1 mLE &3 F 37°Cell A
14]17F 918 A7) & 420 nmoll A F2E2F A3} oo

B E7ATTA-L naringined o]-&-s8le] z2HA sk

Serotoningtele Y acacetin24d

A8 50 mLE Fsho] 40°C Al Fx A F 80% gt
289 5 mL2 AL3tygdch F4d 3 mLE Sep-Pak Cis
cartridges®} 045 um membrane filter2 {3} ¥+ HPLC
(Viaters 510, Waters Co., USA)Z2 #4139t} Column
u-Bondapak C18(3.9x300 mm, Waters Co.), 3 5-4'7‘}
PDA detector(Model 996, Waters Co., USA)E &
scanning &+ & serotonin derivatives+ 300 nm, acacetin<
330 nme] o) FRsAow BAE o, o] 5 A &
20% vl &k-&-4-9 (pH 3.0), B 471 80% vl &h-&-8-H o2 s}
gradient® ¥4 3l ch 2552 N-[2-(G-hydroxy-1H-
indol-3-yDeth-yllferulamide®} N-[2-(5-hydroxy-1H-indol-
3y Dethyl]l-p-coumaramide= Kang®] ¥ (13)] £3le] A
A sle] AL} 37, acacetin Sigma Chemical Co.oll A 7
&) 3ted ARE-3LTH(17,19).
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233 o8 Ao 3087 W] F 517 nmell A &%
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ability (EDA,(%))% A2 AR BT TR
WEg2 FASHATH20,22).
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f71AF e AR o2 A ZUHIHES o Ut



1042 Aed - AESF A

EEERELER

L

Table 2. Yield, brix, pH and titratable acidity of healthy drinks made with ethanol extract freeze dried powder of de-

fatted safflower seed cake

Samples Factors
Yield content (%) Brix (%) pH Titratable acidity (%)

60% EFDP 8.49% - - -
Powders” 60% AEFDP 812 - - -

80% EFDP 7.82 - - _

DSD-1 -4 10.6 313 0.10

DSD-1I - 10.8 3.68 0.13
Drinks? DSD-II - 124 2.99 0.46

DSD-IV - 12.8 3.25 0.23

DSD-V - 13.8 2.90 0.83

Y60% EFDP: freeze dried powder of 60% ethanol extract from defatted safflower seed cake, 60% AEFDP: freeze dried pow-
der of hydrolysis with amyloglucosidase (15 unit per 1 mL) and 60% ethanol extract from defatted safflower seed cake, 80%
EFDP: freeze dried powder of 80% ethanol extract from defatted safflower seed cake.

“DSD-I: defatted safflower drink-L
¥Each value represents mean of triplicates. “Not determined.
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Fig. 1. Color of healthy drinks made with ethanol extract freeze dried powder of safflower seed cake.

YDSD-1: defatted safflower drink-I.
Each value represents mean®SD of triplicates.

Table 3. Free sugars and organic acids content of healthy drinks made with ethanol extract freeze dried powder of defatted

safflower seed cake

(Unit: mg%)

Drinks”
DSD-1 DSD-II DSD-1I DSD-IV DSD-V
Arabinose 164.8” 55.1 - 9.7 5.1
Fructose 342 44.3 214.4 1574 3705
Sugars Glucose 6015.3 6334.1 7918.2 7812.0 7753.1
Sucrose 1585.4 1762.7 1623.6 15114 2001.0
Maltose 4476 490.5 479.6 541.2 4139
Acids Citric 606.2 981.3 464.2 179.2 785.3
Malic . 2229 69.8 373.2

DSD-I: defatted safflower drink-L.
“Each value represents mean of triplicates.
“Not detected.

Z5lE ¥ SEelErols B

Eo 50 $E R0l E e
FHE 60% o233 EAAZE L] 9917 me% 2 7+
W gue uT, £ ASE 1% dAEZAL v
T2 AFE-3 DSD-1e 307.84 mg%$} 5% 2.9} A52%
BE g2 283 DSD-V o] 224.06 mg% & -2 k&
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o, $R59 AL 5% Lol ASFEAL Y2 S
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Table 4. Total phenolics and total flavonoid content of
healthy drinks made with ethanol extract freeze dried powder
of defatted safflower seed cake (Unit: mg%)

Samples Total phenolics Total flavonoid
609% EFDP 99.17¥ 31.99
Powders” 60% AEFDP 79.76 17.31
809% EFDP 8471 50.29
DSD-1 14857 47.99
DSD-1I 307.84 58.96
Crinks” DSD-II 138.84 71.30
DSD-IV 148.83 99.95
DSD-V 204.06 125.20

Y61)9% EFDP: freeze dried powder of 60% ethanol extract from
d:fatted safflower seed cake, 60% AEFDP: freeze dried pow-
d:r of hydrolysis with amyloglucosidase (15 unit per 1 mL)
a1d 60% ethanol extract from defatted safflower seed cake,
8% EFDP: freeze dried powder of 80% ethanol extract from

_d>fatted safflower seed cake.

“LSD-I: defatted safflower drink-I.

“Each value represents mean of triplicates.

Serotonin&tgtE Y acacetin EZt
Serotonin®3E<l serotonin-I(N-[2-(5-hydroxy-1H-
indol-3-ylethyl]l ferulamide) ® serotonin-II(N-[2-(5-
hydroxy-1H-indol-3yl)ethyl]-p-coumaramide) %} flavon-
oidAd ¥4l acacetin®] ek Table 59 Yeli gt} Sero-
tonin-1 T&-2- 80% o|et2F % T A A =B 2o 1881 ppm
o2 A g oFS 3Rl S8 A= 242~289
F-7-5t 2 ) ok Serotonin-1I 3H3F < A] 80%
NetEFE Az g 30.17 ppm & 74 2o ok
Ffstd s, 89 AL 379~459 ppm FEE T
3l 1Atk Acacetin &2 amyloglucosidase 7F=i-3l
F60% oNet&FE TAAZE Do) 9.83 ppm o & V1 w2

e
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dlo offt
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Eletron donating ability (%)

70

DSD-| Y DSD-|i DSD-jii DSD-lv DSD-y  60% 60% 80%
EFDF 2 AEFDP EFDP  BHA

Table 5. Serotonin-1(N-[2-(5-hydroxy-1H-indol-3-yl)ethyl]
ferulamide), serotonin-II(N-[2-(5-hydroxy-1H-indol-3yl
ethyll-p-coumaramide) and acacetin content of healthy
drinks made with ethanol extract freeze dried powder of

defatted safflower seed cake (Unit® ppm,
Samples Serotonin-I Serotonin-II Acacetin
60% EFDP 14.83 23.95 6.63
Powders" 60% AEFDP 14.45 21.85 9.83
80% EFDP 18.81 30.17 5.59
DSD-I 2.69° 4.28 1.05
DSD-1I 2.52 3.80 1.08
Drinks” DSD-II 2.42 3.79 1.12
DSD-IV 247 3.83 0.98
DSD-V 2.89 459 1.26

Y60% EFDP: freeze dried powder of 60% ethanol extract from
defatted safflower seed cake, 60% AEFDP: freeze dried powder
of hydrolysis with amyloglucosidase (15 unit per 1 mL) anc
60% ethanol extract from defatted safflower seed cake, 80%
EFDP: freeze dried powder of 80% ethanol extract from
defatted safflower seed cake.

“DSD-I: defatted safflower drink-1.

¥Each value represents mean of triplicates.

[e)

F2 FHeslaa, 89 B 098~1.26 ppm FELE §
f3t ik 0B AHE B o ASF5EN FHSFE
S AAAGEA Y AAST2EALS 3t T2 dEA
serotonin®}3H-E(14,15)5 dH4ksla8-2 71| 1 givkar e
Al flavonoidAd #2] 8142l acacetin(16-19)0] 24 &34
ubol| chabdh-g-alar 9128 #Hald 4 ¢lel o o] & o] 43}
o 23 S87F AAFAH5E A E 7 s 5 EAMY
7hx1 e} A TAl S 138 A sdvke Az

FPNEICES

gabst A S S 3817] 9)8le] EDA(%)E FAHE 4
= Fig. 20 veb 9l oh. Amyloglucosidase 7F=E3) ¥ 60

X #

100ppm

Fiz. 2. Electron donating ability of drinks made with ethanol extract freeze dried powder of defatted safflower seed cake

ULSD-I: defated safflower drink-L

2619 EFDP: freeze dried powder of 60% ethanol extract from defatted safflower seed cake, 60% AEFDP: freeze dried powder of hydrolysi:
with amyloglucosidase (15 unit per 1 mL) and 60% ethanol extract from defatted safflower seed cake, 802 EFDP: freeze dried powde:

o 80% ethanol extract from defatted safflower seed cake.
Each value represents mean®SD of triplicates.
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Fig. 3. Sensory score of drinks made with ethanol extract freeze dried powder of defatted safflower seed cake.

UDSD-I: defatted safflower drink-L.
Each value represents mean® SD of triplicates.
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