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Preparation and Antioxidant Activity of Health Drink with
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Health drinks were prepared with freeze dried powder of 60% ethanol extract (60% EFDP), 60% ethanol
extract after hydrolysis with amyloglucosidase (60% AEFDP) and 80% ethanol extract (80% EFDP) from
roasted safflower seed. Quality characteristics and antioxidative properties were investigated. Yield of freeze dried
powders were ranged in 4.67%~5.62%. Brix, pH and titratable acidity of safflower drinks were ranged in
11.4~14.2%, 2.83~3.34 and 0.09~0.91%, respectively. Content of total phenolic compounds was much more in
80% EFDP (117 mg/g) and safflower drink-I (SD-I, 440 ppm) than others. Content of total flavonoid was
observed in higher level in 60% EFDP (49 mg/g) and safflower drink-V (SD-V, 138 ppm) than others.
Antioxidant compounds such as N-[2-(5-hydroxy-1H-indol-3-yl)ethyl]ferulamide(serotonin-I) and N-[2-(5-hydroxy-
1H-indol-3yl)ethyl]-p-coumaramide(serotonin-IT) exhibited higher contents of 21.09 ppm, 33.56 ppm in 60%
EFDP and of 3.83 ppm, 5.81 ppm in safflower drink-II (SD-II) than others. Content of acacetin was much more
in 80% EFDP (13.53 ppm) and safflower drink-IV (SD-IV, 1.14 ppm) than others. From the DPPH test to
measure antioxidant activity, it was shown that 80% EFDP and SD-I have stronger scavenging activities of
94.58% and 94.88%, respectively, while BHA standard solution does 93.88%. Among drinks, SD-II was revealed
to have highest level on overall acceptance, color and flavor through sensory evaluation. These results induced
that safflower seed can be used as natural antioxidant and functional food material.
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Table 1. Formulations of safflower drinks processed with freeze dried powder of ethanol extract from safflower seed

Samples
Materials
SD?-1 SD-II SD-IIT SD-IV SD-V
Saffl 1 oowd 60% EFDP 20 - 10 - -
ower seed powders

(mg/100 mL)V 60% AEFDP 20 10 20 10
80% EFDP - - - - 10

Sugar (g/100 mL) 2 2 2 2 6

S Oligosugar (g/100 mL) 6 6 5 6 5

Hgars Glucose powder (g/100 mL) 6 6 5 8 5
Gum arabic (mg/100 mL) 10 10 10 10 10

Citric acid 40 40 20 - -

Acids (mg/100 mL) Sodium citrate 20 20 20 - -

Ascorbic acid 40 40 20 - -

Safflower yellow color dyes (mg/100 mL) 20 20 - - -
Drink flavor (UL/100 mL}) 200 200 200 200 200

Distilled water 100 - - - _

Mixed waters (%) 1% GES” - 100 50 80 -
5% SES¥ - - 50 20 100

YSafflower seed powders are 60% EFDP: freeze dried powder of 60% ethanol extract from roasted safflower seed, 60% AEFDP:

freeze dried

powder of hydrolysis with amyloglucosidase (15 unit per 1 mL) and 60% ethanol extract from roasted safflower seed and 80% EFDP: freeze dried

powder of 80% ethanol extract from roasted safflower seed.
ASD: safflower drink.
»1% GES: hot water extract solution from 1% ginseng.

5% SES: hot water extract solution from 5% Schizandra chinensis bailon.
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Fig. 1. Yield content, brix, pH and titratable acidity of safflower drinks processed with freeze dried powder of ethanol extract from

safflower seed.

60% EFDP: freeze dried powder of 60% ethanol extract from roasted safflower seed, 60% AEFDP: freeze dried powder of hydrolysis with
amyloglucosidase (15 unit per 1 mL) and 60% ethanol extract from roasted safflower seed, 80% EFDP: freeze dried powder of 80% ethanol
extract from roasted safflower seed, SD-I: safflower drink-1; 60% EFDP, SD-II: safflower drink-1I; 60% AEFDP+1% GES(hot water extract
solution from 1% ginseng), SD-III: safflower drink-I1I; (60% EFDP+60% AEFDP)+(1% GES+5% SES(hot water extract solution from 5%
Schizandra chinensis bailon), SD-IV: safflower drink-I1V; 60% AEFDP+(1% GES+5% SES), SD-V: safflower drink-V; 80% EFDP+5% SES.
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Fig. 2. Color of safflower drinks processed with freeze dried powder of ethanol extract from safflower seed.

Abbreviations indicated the same meaning as those of Fig. 1.
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Fig. 3. Free sugars and organic acids content of safflower drinks processed with freeze dried powder of ethanol extract from

safflower seed.
Abbreviations indicated the same meaning as those of Fig. 1.
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Fig. 4. Total phenolic compounds and total flavonoid content of safflower drinks processed with freeze dried powder of ethanol

extract from safflower seed.
Abbreviations indicated the same meaning as those of Fig. 1.
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Abbreviations indicated the same meaning as those of Fig. 1.
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Fig. 7. Sensory score of safflower drinks processed with freeze dried powder of ethanol extract from safflower seed.
Abbreviations indicated the same meaning as those of Fig. 1.

o] Af= FAM M =& BEHFE 4o, sh-ve s gol Ao FuAG gle NS HAuH oz A%
Aee AvEog BE FEM W AFHFE Ao < &4 F AR, Ak Tyt 285 o|F SD-IF 2
w B3], dub Aok 9 2k g wre dA%AS A% LS AU

U ol TIE A AEE wigrE on 529

< ARRF AR AZtEE oA enRle] $hE /714t e of

I A R0e) 222 A% 259 T ZUid) wlE A

stz ko] Q' F7ER Qs #e3d A 94 ¥ 23 e FE FANZELES o)&3 AGEEY A
3 Aoz wokEn, wEbA, T3kg s HAsHsllME z9} zo] FAHEA 9 RS RAICY FEARE
SD-1Z SD-I7} 2414 7]15%, A 2 & 5o RE #5H @] =8-S amyloglucosidase 7HrEEl & 60% oEHEFE
7F FEA AtHo g & AFHFE den, 3], & o] 5.600%% 7P E=grh LEAEY YrE 11.4~14.2%,



624 A E8H8A) 4] 34 WA 4 F (2002)

pHE 2.83~334, A= 0.09~091%°1832, FTdE FFE
80% oNereFZE FAARELO| 117 mg/g2, SEAES SD-
0] 40ppme2 71 ¥, FEITHH 0= FHF2 60%
e eEE FAAZXEDO] 9mggR, TEAF SD-V7H
138 ppmoE 7 Eth. B3, serotonin $F=%1 serotonin-
Is} serotonin-I1¢) =L 80% JdEEFE FAAZEDI
amyloglucosidase 7123 & 60% JeeFE FHAUZED
A 71 =& 21.09 ppmat 33.56 ppme] TS HAX, ¥
glege] #A9e SDIIA 383ppm3 5.81 ppme = 7HE
= Ve o™, acacetin®] $EHL 80% EHEFE T4
ZEgA P 5L 1353 ppme] TFFHL BT, TSR
oM SD-V7I 1L14ppmeE 7FE H& S vepidinh
wd DPPH 2ASAL 80% dEEFE sH7IRE L
9451%%, SEAE SD-I°] 94.88%< uYERHS] 100 ppm
BHA EZg&o9] 9388%xT) Hold st A4S RA
z3lege A5 e SD-IF SD-IVy AAZ 7SE,
AR gk 5o BE BSHE FEA AnbFes g2 ¥
SAFE AU} ol d AAEL IIsHAH #7154
a2 T3 HEFSH 7IME 5o FE AT
g 5 et AdEn.

2]
&l

lo
tlo o

il

o
ro

1. Kim, JH., Jeon, SM., An, M.Y,, Ku, SK,, Lee, J.H., Choi, M.S.
and Moon, K.D. Effects of diet of Korean safflower (Carthamus
tinctorious L.) seed powder on bone tissue in rats during the
recovery of rib fracture. J. Korean Soc. Food Sci. Nutr. 27: 698-
704 (1998)

2.Jeon, SM., Kim, JH., Lee, HJ., Lee, LK., Moon, K.D. and
Choi, M.S. The effects of Korean safflower (Carthamus tinctori-
ous L.) seed powder supplementation diet on bone metabolism
indices in rats during the recovery of rib fracture. Korean J. Nutr.
31: 1049-1056 (1998)

3.Seo, H.J., Kim, J.H., Kwak, D.Y., Jeon, SM., Ku, SK,, Lee,
JH., Moon, K.D. and Choi, M.S. The effects of safflower seed
powder and its fraction on bone tissue in rib-fractured rats during
the recovery. Korean J. Nutr. 33: 411-420 (2000)

4. Moon, K.D., Back, S.S., Kim, J.H., Jeon, S.M., Lee, M.K. and
Choi, M.S. Safflower seed extract lowers plasma and hepatic lip-
ids in rats fed high-cholesterol. Nutr. Res. 21: 895-904 (2001)

5. Nast, H.G., Katkhuda, N. and Tannir, I. Effects of fertilization
and population rate-spacing on safflower yield and other charac-
teristics. Agron. J. 70: 683-685 (1978)

6. Kennedy, W.K. and Unrau, J. A rapid method for determining the
oil content of safflower and sunflower seeds. Agron. J. 41: 93-95
(1949)

7. Yook, C.S. Korean Medical Plants, p. 241. Gyechuk Publishers,
Seoul (1981)

8.Zhang, H.L., Nagatsu, A, Watanabe, T., Sakakibara, J. and
Okuyama, H. Antioxidative compounds isolated from safflower
(Carthamus tinctorius L.) oil cake. Chem. Pharm. Bull. 45: 1910-
1914 (1997)

9. Roh, J.S., Sun, W.S., Oh, S.U., Lee, J.I, Oh, W.T. and Kim, I.H.
In vitro antioxidant activity of safflower (Carthamus tinctorius L.)
seeds. Food Sci. Biotechnol. 8: 88-92 (1999)

10. Kang, G.H. Antioxidative activity of phenolic compounds isolated
from safflower (Carthamus tinctorius L.) seeds. M.S. thesis.
Catholic University of Daegu, Daegu (2001)

11.Kim, HJ., Jun, B.S., Kim, S.K. Cha, J.Y. and Cho, YS.
Polyphenolic compound content and antioxidative activities by
extracts from seed, sprout and flower of safflower (Carthamus
tinctorius L.). J. Korean Soc. Food Sci. Nutr. 29: 1127-1132
(2000)

12. Gardner, C.R. and Walker, RJ. The roles of putative neurotrans-
mitters and neuromodulators in annelids and related invertebrates.
Prog. Neurobiol. 18: 1-120 (1982)

13. Gerschenfeld, HM., Paupardin-Tritsch, D. and Deterre, P. Neu-
ronal responses to serotonin: a second view. pp. 105-130. In:
Serotonin Neurotransmission and Behaviour. Jacobs, B.L. and
Gelperin, A. (eds.). MIT Press, London, UK (1981)

14. Kim, J.H., Choi, M.S. and Moon, K.D. Quality characteristics of
bread prepared with the addition of roasted safflower seed pow-
der. Korean J. Postharvest Sci. Technol. 7: 80-83 (2000)

15. Choi, J.H., Jang, J.G., Park, M.H. and Oh, SK. High perfor-
mance liquid chromatographic determination of free sugars in
ginseng and its products. Korean J. Food Sci. Technol. 13: 106-
107 (1981)

16. Oh, S.L., Kim, S.S., Min, B.Y. and Chung, D.H. Composition of
free sugars, free amino acids, non-volatile organic acids and tan-
nins in the extracts of L. chinensis M., A. acutiloba K., S. chin-
ensis B. and A. sessiliflorum S. Korean J. Food Sci. Technol. 22:
76-81 (1990)

17. Lister, C.E., Lancaster, JJE. and Sutton, K.H. Developmental
changes in the concentration and composition of flavonoids in
skin of a red and a green apple cultivar. J. Sci. Food Agric. 64:
155-161 (19%4)

18. Nielsen, S.E. and Dtagsted, L.O. Column-switching high- perfor-
mance liquid chromatographic assay for determination of apigenin
and acacetin in human urine with ultraviolet absorbance detec-
tion. J. Chromatogr. 713: 379-386 (1998)

19. Wanasundara, U., Amarowicz, R. and Shahidi, F. Isolation and
identification of an antioxidative component in canola. I. Agric.
Food Chem. 42: 1285-1290 (1994)

20. Nowak, K., Kujawa, R. and Zadernowski, R. Antioxidative and
antibacteral properties of phenolic compounds in rapeseed. Fat
Sci. Technol. 94: 149-152 (1992)

(20024 39 59 A4 200249 79 129 A



