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ABSTRACT
In this study, fresh longan seeds and dried longan seeds were extracted by heat reflux extraction with various solvents (water,
methanol, 50% ethanol, ethyl acetate), and the effect of solvent on the antioxidant capacity of the extract was investigated. Main tests
included: (1) determination of antioxidant contents of total polyphenols and flavonoids; and (2) analysis of antioxidant activity
including DPPH radical scavenging capacity, ferrous ion chelating ability, reducing power, superoxide anion scavenging ability, and
ABTS cation scavenging ability. The antioxidant capacities of the standards of BHA, EDTA-Na, and gallic acid were compared with
those of the extracts. For the content of total polyphenols, the extract of fresh longan seeds by 50% ethanol had the highest level,
reaching 98.2 mg/g, and the extract by ethyl acetate has the lowest content (only 5.81 mg/g). The extracts of dry longan seeds by
50% ethanol and by ethyl acetate contained 87.9 mg/g and 89.0 mg/g of total polyphenols, respectively. The extracts of fresh and
dried longan seeds by ethyl acetate contained 16.3 mg/g and 51.7 mg/g of total flavonoids, respectively. Experimental results
showed that the extraction rates for fresh longan seeds by 50% ethanol reached 12.9%, being the highest, and the rate for dried
longan seeds also by 50% ethanol reached 14.8%, being the highest. On the evaluation of antioxidant activity for fresh longan seeds,
the DPPH radical scavenging capacity reached 99% for the extract by ethyl acetate at a concentration of 1.0 mg/mL. The extract by
ethyl acetate at a concentration of 2.0 mg/mL had the highest chelating ability reaching 84.9%. The extract by 50% ethanol at a
concentration of 0.1 mg/mL had an ABTS radical scavenging ability of 95%. The extract by 50% ethanol at a concentration of 2.0
mg/mL had a relative reducing power of 110.8% compared with the standard. On the evaluation of antioxidant activity for dried
longan seeds, the DPPH radical scavenging capacity reached 95% for the extract by 50% ethanol at a concentration of 0.5 mg/mL.
The chelating ability reached 85.2%, being the highest, for the extract at a concentration of 1.0 mg/mL. The ABTS radical
scavenging ability for the extract by 50% ethanol at a concentration of 0.1 mg/mL reached 53.0%, being higher than that of the
standard. The relative reducing power reached 108.5% compared with the standard for the extract by 50% ethanol at a
concentration of 2.0 mg/mL. Based on the results of this investigation, the extracts of dried longan, especially extracted by 50%
ethanol, showed better antioxidant capacities. The findings of this investigation can be used in the development of functional foods.

Keywords : longan[d hot reflux extractiond determination of flavonoidst determination of total polyphenolsC] antioxidant capacity
Table of Contents

0000 0DO0o0oboo0asoobDOovODOwviiDOOxiODOOxiiil1.00 120000 321000000 3211000
O0o00b0 3212000000000 3220052210000 522200000 522300000 722400000
0823000000 12231000 1223200 132330000000 15240000 16241000000 162.4.20
0000000192500 00000 223.00000 23310000 233200000 2332100 2332200 25
3230000 26330000 263310000 263400000 3035000000000 3235100000 3235.2
Ub000b0000 33360000000 343610000000000 3436200ABTSOOD0OO0O 353630000
ORRPIODO 363.6400DPPHOOOO0O 37365000000000 3737000000000 3838HPLCOOOO
39390000000 393910000 393920000 39400000 4141000 4142000000000 41
4210 0000000000 414220 000000000 43430000000 4343.100DPPHOOODODO 45432
O0000000 4543300ABTSHODOODO 49434000 494350 00000000 53436000000 564.4
HPLCOOOO 60450000 65500 715100 71520000 710000 73000 02, 1000000000000
0402200000602.308 -tocopherol0 0000 2003.100000 2803.20000000 290330000
3104.1000000000000O000ODPPHOOODO 4604 2000000000O00O0O0O0OODPPHOOODOO
47043000000000000DO0O0ODLO0ODOOD 4804 4A0000D0O0O0OODOODOODOODODDO 004
SO0000000000ABTSOODOO0OSIO460000000000ABTSOODOOOS204.7000000000
gboooboobgbos4n480 0000000000 0O0ODO0ODOOSSO4 00 000D0O0OOODOODOODO
gooobgobsrgd4io00nooboobobooboobooboboossb411gobgboHPLCODO 61
04.1200000000000HPLCOO0O 6204130 000000000HPLCOHOO 640424000000 67
04.150000000000000000 680416000 0000DO0ODODODOODOODEOO4.7000D0ODOO



ooooboobgobovoboob 021000000000 9b 22000000000 100 23000000000
210 3. 10000000 270 4. 1000000000D00O0ODO 420 4200000Db0OO0bOOobDOObOoODbDODOO
o000 4404 31C00000000000000O000 59

REFERENCES

1000000020010 000000000132000000000000000 200000000000000000000O
oogz0040 0 0000000000000 3.00002000000000000000000000000O000DOO0O0O0OO0
0000 4000020030000000000000202-2030 0000000000 500002008000000000002860
JddooooooOoeddloOmzo0l00OODOOODOODOODOOOOO0O00000000D0O0O0O0OO OO0 O0OODODODO19980
O00000000000D030(12:17-240 8.000020030 0000000000 0ODOO0ODOOO0ODOOOOODODO0ODOOOOO
oOo0oopoOoef0O0oO201100000000D0D00DDO0DO00DDODOOU0ODO0O0DDODOO0OODODDODO0ODODOO 1000
019880 0 0000000000000 0000D00D0DO0O00D 1100002110 000000000000DODODO00DDOO
0000000000000000000 120000208000 0000000000000D0OO00OOOOOODOOOODODOO
00000 18000020000 000000000000000000000DDO0OOOOOODOOO0OD 14000 00002002
00000000000000126000000000000 15.0000200700000000000000000D0O0O00O00ODO0O
00000000000 16000020110 000000000000000D0OCO00ODOOO0ODOO0ODOOOOODOOO0 17.0
00019400 00000000069-720 0000000000 18.00000000000DOO2020000000000000
http://tai2.ntu.edu.tw/specimen/specimen.php?taiid=067796 00 20130 090 19.Arnao, M. B., A Cano and M. Acosta, 2001, The hydrophilic
and lipophilic contribution to total antioxidant activity. Food Chemistry, 73: 239-244. 20.Aruoma O. I. 1994. Nutrition and health aspects of free
radicals and antioxidants. Food and Chemical Toxicology, 32: 671-683. 21.Aruoma, O. I. 1999. Antioxidant actions of plant foods: use of oxidative
DNA damage as a tool for studying antioxidant efficacy. Free Radical Research, 30:419-27. 22.Aruoma, O. I. 1998. Free radicals, oxidative stress,
and antioxid-ants in human health and disease. Journal of the American Oil Chemists Society, 75:119-213. 23.Benzie, I. F. and J. J. Strain. 1996.
The ferric reducing ability of plasma (FRAP) as a measure of* sntioxidant power” : the FRAP assay. Analytical Bio- chemistry, 239:70-76.
24.Branen, A. L. 1975. Toxicology and biochemistry of BHA and BHT. Journal of the American Oil Chemists’ Society, 52:59-65. 25.Bonoli, M.,
V. Verardo, E. Marconi, and M. F. Caboni. 2004. Antioxidant- phenols in barley (Hordeum vulgare L.) flour: Comparative spectro-
photometricstudy among extraction methods of free and bound phenolic compounds. Journal of Agricultural and Food Chemistry, 52:5192-5200.
26.Beyer RE. 1994. The role of ascorbate in antioxidant protection of biomembranes: interaction with vitamine E and coenzyme Q. Journal of
Bioenergetics and Biomembranes, 26: 349-358. 27.Bray, H. G., and Thorpe, W.V. 1954. Analysis of phenolic compounds of interest in
metabolism. Methods of Biochemical Analysis, 1:27-52. 28.Christel, Q. D., Bernard, G., Jacques V., Thierry, D., Cladue, B., Michel ,L.,
Micheline, C., Jean-Cluade, C., Francois, B. and Francis, T. 2000. Phenolic compounds and antioxidant activities Ifbuckwheat (Fagopyrum
esculentum Moench) hulls and flour. Journal of Ethnopharmacology,72: 35-42. 29.Cheng, J. T., Lin, T. C., and Hsu, F.L. 1995. Antihypertensive
effect of corilagin in the rat. Canadian journal of physiology and pharmacology, 73: 1425-29. 30.Cohen, L. A. 2002. A review of animal model
studies of tomato carotenoids, lycopene, and cancer chemoprevention. Experimental Biology and Medicine, 227(10): 864-868. 31.Diplock, A. T.,
Charleux, J. L., Crozier, W. G., Jok, F. J., Rice, E. C, Roberfroid, M., Stahl, W. and Vina, R. J. 1998. Functional food science and defense against
reactive oxidative species. The British Journal of Nutrition,80: S77-S112. 32.Guo, C., Yang, J., Wei, J., Li, Y., Xu, J., and Jiang, Y. 2003.
Antioxidant activities of peel, pulp and seed fractions of common fruits as determined by FRAP assay. Nutrition Research, 23: 1719-26. 33.Hsu, F.
L., Lu, F.H., and Cheng, J. T. 1994. Influence of acetonylgeraniin, a hydrolysable tannin from Euphoria longana, on orthostatic hypotension in a
rat model. Planta Medica, 60: 297-300. 34.Hollman, P. C. H., Van-Trijp, J. M. P., and Buysman, M. N. C. P. 1996. Fluorescence detection of
flavonols in HPLC by postcolumn chelation with Aluminum. Analytical Chemistry, 68(19):3511-3515. 35.Halliwell, B., Gutteridge, J. M. C. and
Aruoma, O. I. 1987. The deoxyribose method: A simple “ test-tube” assay for determination of rate constants for reactions of hydroxy! radicals.
Analytical Biochemistry, 165:215-219. 36.Imaida, K., Fukushima, S., Shivai, T., Ohtasni, M., Nakanishi, K. and Ito, N. 1983. Promoting activities
of butylated hydroxyanisole and butylated hydroxyl- toluene on 2-Stageurinary bladder carcinogenesis and inhibition of r-glutamyl trans
peptidase-positive foci development in the liver of rat. Carcinogensis. 4:885-889. 37.James, L. G., and Sareen, S. G. 2000. Advanced nutrition and
human metabolism. 3rd edition. Wadsworth, USA. 38.Kamal-Eldin, A., Appelqvist, L. A. 1996. The chemistry and antioxidant properties of
tocopherols and tocotrienols. Lipids, 31: 671-701. 39.Larson, R. A. 1988. The antioxidants of higher plants. Phytochemistry, 27: 269-278.
40.Liebler, D. C. 1993. Antioxidant reactions of carotenoids. Ann. New York. Acad .Sci. 691:20-31. 41.Lai, L. S., Chou, S. T. and Chao, W. W.
2001. Studies on the antioxidative activity of Hsian-tsao (mesona procumbens hemsl) leaf gum. Journal of Agricultural and Food Chemistry, 49:
963-968. 42.Marnett, L. J., and Burcham, P. C. 1993. Endogenous DNA adducts: potential and paradox. Chemical Research in Toxicology, 6:
771-785. 43.Moskovitz, J, Yim, M.B. and Chock, P. B. 2002. Free radicals and disease. Archives of Biochemistry and Biophysics, 397(2): 354-359.
44.Makris, D. P., E. Psarra, S. Kallithraka and P. Kefalas, 2003. The effect of polyphenolic composition as related to antioxidant capacity in white
wines. Food Research International, 36: 805-814. 45.Miller, N. J. and Rice-Evans, C. A. 1997. The relative contribu-tions of ascorbic acid and
penolic antioxidants to the total antioxi-dant activity of orange and apple fruit juices and blackcurrant drink. Food Chemistry, 60:331-337.



46.Namiki, M. 1990. Antioxidants/ Antimutagens in foods. Critical Reviews in Food Science and Nutrition, 29: 273-300. 47.Rangkadilok N,
Worasuttayangkurn L, Bennett RN, Satayavivad J. 2005. Identification and quantification of polyphenolic compounds in Longan 107 (Euphoria
longana Lam.) fruit. Journal of Agricultural and Food Chemistry, 53: 1387-1392. 48.Rice-Evans, C. A., Miller, N. J. and Paganga, G. 1996.
Structure antioxidant avtivity relationships of flavonoid and phenolic acids. Free Radical Biology Medicine, 20:933-956. 49.Scandalios, J. G. 2002.
The rise of ROS. Trends in Biochemical Sciences, 27(9): 483-486. 50.Scalbert A, Williamson G. 2000. Dietary intake and bioavailability of
polyphenols. The Journal of Nutrition, 130: 2073-2085. 51.Simic, M. G. 1988. Mechanisms of inhibition of free-radical processes in mutagenesis
and carcinogenesis. Mutation Research, 202:377-386. 52.Stampfer M, Hennekens C, Manson J, Colditz G, Rosner B, Willett W. 1993. Vitamin E
consumption and the risk of coronary disease in women. The New England Journal of Medicine, 328: 1444— 1449. 53.Toit, R Du., Volsteedt, Y.
and Apostolides, Z. 2001. Comparison of the antioxidant content of fruits, vegetables and teas measured as vitamin C equivalents. Toxicology,
166:63-69. 54.Willcox, J. K., S. L. Ash, and G. L. Catignani, 2004. Antioxidants and prevention of Chronic Disease. Critical Reviews in Food
Science and Nutrition, 44: 275-295. 55.Weiss SJ, Klein R, Slivka A, Wei M. 1982. Chlorination of taurine by human neutrophils. Evidence for
hypochlorous acid generation. The Journal of Clinical Investigation, 70:598— 607. 56.Yao LH, Jiang YM, Shi J, Tomas-Barberan FA, Datta N,
Singanusong R,Chen SS. 2004. Flavonoids in food and their health benefits. Plant Foods for Human Nutrition, 59; 113-122. 57.Yildirim, A., A.
Mavi and A. A. Kara, 2001, Determination of antioxidant andantimicrobial activities of Rumex crispus L. extracts. Journal of Agricultural and
Food Chemistry, 49: 4083-4089.



