1PNE1391999

J a a 4 a I'd
ATINMAIFIINANMEATILaZINA 1L agn15e1MIT. 2549, Inenmansuazna lulagns

~

o7, Tuiasad 5. dinfiuiuinedonuasmens. AFUNN.

n33fs wdaeny Ty wia T¥Asanay LazAdsT AT9IAANA. 2551. Navedyilad1azae
AFasadersamnsznevilueanionma WarTueesianua uouTs oy
ana uazawiamsmueyyadaszveu/donuazwanogy.  mIdlszagunig
Smsaiad 47 A1NYATNNTTUABAT U INGIRBINEATAARS.

fiaen ua, 2548, madamsanaamsnnivayu lns Inserdeves lnamilodnga. SWU. 1.
Pharm Sci. 10(1) : 83-93.

1501 Saunluuni. 2543, Ade11m17. AUZQAEIMATTUABAT WIS 0T 11,

an [ 4 ~ a o oazl A o w A " = 4
UFe1 TAUIUUUN. 2545, (ANBIM1T. NUNATIN 1. S1INNUN loReud 1as. NTINN.

k4
¢ @ A

aa [ J a o o agj o a o v Aa 4
HTU i@uTl]l!‘Ll‘Vl. 2548. 3%87ﬂ7ﬁ'¢15ﬂ75@7ﬁ75%@\7'Z"Uiﬂ!!!ﬁ&"lﬂllu. NWUNATIN 1. FIUHANUN
J
ToRgualng. ngunnd.
[ 4 9 o =2 o =1 oy o
HIANHMU Gl‘ﬁW'i. 2543. ﬁ'ﬂﬂ!lﬁlﬂ!!ﬁ&’ﬁ'ﬂy7@\7ﬂ7j5§5ﬂ@ﬂ7’l7\7!?7117]?3\71!71/1!77@1/55!748?7ﬂ?UWQ.
MAd¥ Al auInemans yrneaeFeslu.
a dy 19 a a 4 og.: d' a 4 a Qy Qy ~
Wau nena. 2544, M152113 gUilya Ing. Wuiasan 1. Tsaiuianlasnguas. uumys.
A 4 a o 49/ A o o v A Y = Y
Wyjos lvugnseana. 2550. “ana @1 Wasnayu Insihasnuiiu ldwad s1ngn anduny
o J. 1 {
Myud” [szuveou lai]. urasin http://www.thaigreenagro.com/aticle.aspx?id
=
=1510 (3 WU1AN 2551).
= @ Y] 4 [ d’ o d’ o ng/ A a a 4
NWINY FTUAVNDUY. 2548. ﬁ'75ﬁ'ﬂﬂ@7ﬂ7§ﬁl!iﬂ @ UagMgy INgUFNNITHY. INTTUNUD
a @ = a a 4
ANIIFNTATUN VPN (ﬁ’f’l"UTJ“]ﬂ']‘VIﬂWﬁWﬁ’fﬁiLLﬂ&ﬂﬂIuIﬁEﬂTﬁ’E]Tl/ﬂ'i).
=) U = 1
NWTJ‘ﬂﬁﬂaﬁllﬂfﬁNﬁlﬁiJ.
a 4 1 A Aan =) a a o
UMWY gURAA. 2539. NFAUBAADIUA UASNTIADINTDUN/MBOUNBONTUALN. ITHT
91119. 26(1): 7-13.
1w A =)

4 A A a 4 Qs}l A o w A o = J
TITAU LHADIUNINN. 2540. W“I)’!ﬂi@\?!?’lﬂllﬁ&’ﬁy‘lJ?Wi. WUNWATIN 1. munwuwiamauﬁim.

NIIUNN.



101

4 v
95 Aunaa. 2551, “dhuneusame” muduyiemay aatudleulugaamngsuuw.
<. 1A
[3 zuuaeu"lau]. G http://www.chalermthaigoat.com/farm/modules/news/arti
cle.php?storyid=61 (3 WAy 2551).

(% (%

@lﬁ W’J\‘ll,‘t‘l?fg. 2545. 1!1’]1]71’]"1]60?7’757]55ﬂEJUWH@Z?W'@Q"’UIHW. NIATDINIG. 32(4): 245-

)

253.
4 J a sloy o ay T 1% oy o ds,
As1ENT aulszan. 2551, wavevgungUiasns launens1nen1sga LNy (e
dudaas Vet unsouRinea. Ierinusmomansuraia (@191331

a J ~ a v A [}
Inenemaasiuazma 11 1agn1so1113). ¥H1INB T 19,

Y
d v A

a a [ U a a 4 J a
ANNg Ay, 2546, daguaetuerms av 7). WuWATan 1. Tsanunguidudiuias
= 1 a
ANDUTUMINBATUNITIA. UATUTN.
@ 1Y I =t a a 1 & a Ao
gl g3 unwa anadad yawe Tvuayy waswdi riaFuesey. 2550, 169115790
Y] s A =i =1 a Y a i U o
ﬂililﬁ'llyiﬂ! 130N ﬂ75!1/581]!7’)81]1/51179!?7’75@7%@14%1@@?775?Llﬁ'?l!ﬁ?\?“] 5!]@\7?7778
Y Y
SUN HazauIIAauazu3 31 ANLYAEMATIVNYAT UMIINSGoITE 1.
a o U {
qT Ywina. 2552, [szvveeula]. urnasnun http://www.gpo.or.th/rdi/html/Ultrasound.html
(28 NHHNIAY 2552).
dadvtenasnssy fednms suasnans ne. 2532, ayu lws. enasimms. Ja 10
% d'
RUUN 1.
4 =} o A o 9/:, o ay = < dy [ to o
INIIUA ﬂ?ﬂi‘b’ﬂﬂ. 2551. “iwmouny @77475?"1)’%711“7’1@@%’7 IENNSITIA) ?b'lh?’l@\??ﬂﬁ?ﬂ .
7. A
[izum@u"lau]. UHaINU http://www.navy.mi.th/acdc/know.htm (2 NINHIAY
2551).
[ ) a @ 4 = Y 4‘/9/ a =
BIYN Miuﬁ’iaﬂ [RAY IUNTATY LASITIAY Niuﬁ'iﬂﬂ. 2551. t]‘nﬁmuayyaaﬁistmzn‘m
o 03/ a oy o A Y
ayaﬂtau%ﬂwk%uﬁ ‘ll@\?ﬂ71/1!74@1153!?f8@7ﬂﬁ'3;!u?W??WE’!W@?"D’?’”\?
§ o o oA |
1nFead 19N, [3xumau”lau]. UYONUN http://www.scisoc.or.th/stt/28/web/content/
M _13/M14.htm (3 Hu1AN 2551).
@ 9 = o oy o 4
BIYN NIUﬁﬁ’ﬂﬂ. 2552. ﬂ'li!ﬁ55Nﬁ7iﬁﬂﬂ!!ﬁ$u7ﬂuﬂ7ﬂﬁlju?Wi??’lﬂ?ﬂﬂ?"lf SCF Uagnis
M . 1 1
paw. [szuveeu la]. uwasnun http://www.ist.cmu.ac.th/researchunit/pcrnc/paper/
seminar/302-309.pdf. (1 HU1BU 2552).
o 4 @ a o Jd a a o @ Aan
ANANHAU FUOAAL Qulﬁ'liﬁﬂl AANAUIUUN UBINT VTRYNA ﬂigﬂﬁﬁﬁ INDIT LLASATNT
Y Y
Aan Aa a 1% o o v o a Eal
ATITI.  2547. ﬂié’iﬁ'ﬂﬁﬂ7W5U@\7ﬁ'75ﬁﬂﬂwgl!ﬁ$‘lﬂlluwgZ‘l!ﬂ??ﬁlllf]\?@ﬁlﬁ’l?ﬂﬂ@

Tsamamisunrida.  [szvveeulad].  unaefan  http:/kucon.lib.ku.ac.th/cgi-



102

bin/KUCON.exe?rec_1d=009104&database=KUCON&search_type=link&table=mona
&back path=/KUCON/mona&lang=thai&format name=TFMON# (6 Wqf AU
2553).

@ v Jd v

@ 4 v =)
Tom Swszqud USa yage Tumwn yuezial wazun@asny oaddunes. 2550. a15dIM

9 v
Y
a d

OYYADATE Radical Scavenging Agent. 159NUWN. 10@. WTUNR. nFUNNA.

Akoh, C.C. and Min, D.B. 1998. Food lipids, Chemistry, Nutrition and Biotechnoly. Marcel
Dekker Inc., New York. USA.

Amonkar, A. J., Nagabhushan, M., D’Souza, A.V. and Bhide, S.V. 1986. Hydroxychavicol:
a new phenolic antimutagen from betel leaf. Food and Chemical Toxicology. 24(12):
1321-1324.

AOAC. 2000. Official Method of Analysis. 16" ed./ Rev.4. Association Official Analytical
Chemistry International. Maryland.

Boryana, T., Dorina, T. and Vassya, B. 2007. Different extraction methods of biologically active
compounds from propolis: a preliminary study. Chemistry Central Journal. 1: 13-16.

Chang, C.C., Yang, M.H., Wen, H.M. and Chern, J.C. 2002. Estimation of total flavonoid content
in propolis by two complementary colorimetric methods. Journal of Food and Drug
Analysis. 10: 178-182.

Cottrell, S., Andrews, C.M., Clayton, D. and Powell, C.J. 1994. The dose dependent effect of BHT
(Butylated hydroxytoluene) on vitamin K-dependent blood coagulation in rats. Food
and Chemical Toxicology. 32(7): 589-594.

Demopoulos, H.B., Pietronigro, D.D. and Seligman, M.L. 1983. Journal of the American Oil
Toxicol. 2: 173-179.

Gordon, M.H. and Roledig-Penman, A. 1999. Antioxidant properties of flavonoids. pp. 47-64. In
J.H.P. Tyman (ed.). Lipids in Health and Nutrition. MPG Books Ltd., Cornwall.

Hamilton, R.J. 1994. The chemistry of rancidity in food. pp. 1-21. In J.C. Allen and R.J. Hamilton
(eds.). Rancidity in Food. Chapman and Hall, Suffolk.

Henriette, s Herbal Homepage. 2001. [Online]. http://www.henriettesherbal.com/pictures/p11/

pages/piper-betle.htm (2009, April 24).



103

Ho, C.T., Chen, Q. and Zhou, R. 1996. Flavor compounds in fats and oils. pp. 83-88. In Y.H. Hui
(ed.). Bailey' s Industrial Fat Products. Vol. 1. General Applications. 5" ed., John
Wiley and Sons, Inc., New York.

Hudson, B.J.F. 1990. Food Antioxidant. Elsevier Science Publishing Company Inc., New York.
USA.

Igbal, S. and Bhanger, M.I. 2007. Stabilization of sunflower oil by garlic extract during
accelerated storage. Food Chemistry. 100: 246-254.

IUPAC. 1979. Standard methods for the analysis of oils, fats and derivatives. 6" ed. International
Union of Pure and Applied Chemistry. Great Britain.

Iverson, F. 1999. In vivo studies on butylated hydroxyanisole. Food Chemistry Toxicol. 37(9):
993-997.

Jadhav, S.T., Nimbalkar, S.S., Kulkani, A.D. and Madhavi, D.L. 1996. Lipid oxidation in
biological and food system. pp. 5-64. In D.L. Madhavi, S.S. Deshpande and D.K.
Sulnkhe (eds.). Food Antioxidant: Technological, Toxicological and Health
Perspectives, Marcel Dekker, Inc., New York.

Juntachote, T., Berghofer, E., Siebenhandl, S. and Bauer, F. 2007. Antioxidant effect of added
dried Holy basil and its ethanolic extracts on susceptibility of cooked ground pork to
lipid oxidation. Food Chemistry. 100: 129-135.

Joseph, A.M. and Anthony, T.T. 1995. Food Additive Toxicology. Marcel Dekker Inc., New
York, USA.

Kahl, R. and Kappus, H. 1993. Toxicology of the synthetic antioxidant BHA and BHT in
comparison with the natural antioxidant vitamin E. Zeitschrift fuer Lebensmittel-
Untersuchung und —Forschung A. 196(4): 329-338.

Lai, S.M., Gray, J.I., Smith, D.M., Booren, A.M., Crackel, R.L. and Buckley, D.J. 1991. Effect of
oleoresin rosemary, tertiary butylhydroquinone, and sodium tripolyphosphate on the
development of oxidative rancidity in restructured chicken nuggets. Journal of Food
Science. 56: 616-620.

Lakshmi, A., Menuka, A. and Damisha, R. 2006. Piper betle: a potential natural antioxidant.

International Journal of Food Science and Technology. 41(1): 10-14.



104

Madhavi, D.L., Deshpande, S.S. and Salunkhe, D.K. 1996. Food Antioxidant: Technological,
Toxicological and Health Perspective. Marcel Dekker, Inc. New York.

Masuda, T., Yonemori, S., Oyama, Y., Takeda, Y., Tanaka, T., Andoh, T., Shinohara, A. and
Nakata, M. 1999. Evaluation of the antioxidant of environmental plants: activity of the
leaf extracts from seashore plants. Journal of Agricultural and Food Chemistry. 47:
1749-1754.

Miller, Dennis D. 1998. Lipid Peroxidation. Food chemistry: a laboratory manual. A Wiley-
Interscience publication, USA.

Nabasree, D. and Bratati, D. 2004. Antioxidant activity of Piper betel L. leaf extract in vitro. Food
Chemistry. 88: 219-224.

Nagabhushan, M, Amonkar, A.J., Nair, U.J., D’Souza, A.V. and Bhide, S.V. 1989.
Hydroxychavicol: a new anti-nitrosating phenolic compound from betel leaf.
Matugenesis. 4(3): 200-204.

Okubo, T., Nagai, F., Ushiyama, K. and Kano, 1. 1997. Contribution of oxygen radicals to DNA
cleavage by quinine compounds derived from phenolic antioxidant, tert-
butylhydroquinone and 2,5-di-tert-butylhydroquinone. Toxicology Letters. 90(1): 11-
18.

Packer, L., Hiramatsu, M. and Yoshikawa, T. 1999. Antioxidant food supplement in human
health. California: Academic Press.

Peryam, D.R. and Pilgrim, F.J. 1957. Hedonic scale method of measuring food preferences. Food
Technology. 11: 9-14.

Pichaon, M., Maitree, S. and Rungnaphar, P. 2007. Assessment of phenolic and free radical-
scavenging capacity of some Thai indigenous plants. Food Chemistry. 100: 1409-1418.

Pichaon, M. 2008. Phenolic antioxidants from betel leaf (Piper betel L.) extract obtained with
different solvents and extraction time. Journal of the University of Thai Chamber of
Commerce. 2: 52-64.

Premier group of industries. 2009. Organic-Chemicals. [Online]. http://www.premierindiaa.com/
organic-chemicals.html (2009, April 24).

Queensmary university of London. 2005. Flavan. [Online]. http://www.chem.qmul.ac.uk/iupac/

sectionF/misc/misc4.html (2009, April 24).



105

Rajalakshmi, D. and Narasimhan, S. 1996. Food Antioxidant: sources and methods of evaluation.
pp. 65-86. In S.S. Despande, D.K. Salunkhhe and D.L. Madhavi (eds.). Food
Antioxidant: Technological, Toxicological and Health Perspectives. Marcel Dekker,
Inc., New York.

Rimando, A.M., Han, B.H., Park, J.H. and Cantoria, M.C. 1986. Studies on the constituents of
Philippine piper betel leaves. Archives of Pharmacal Research. 9(2): 93-97.

Schaefer, A., Komlos, M. and Seregi, A. 1975. Biochem. Pharmacol. 24: 1781-1786.

Schuler, P. 1990. Natural antioxidants exploited commercially. pp. 99-100. In B.J.F. Hudson
(ed.). Food Antioxidants. Elsevier Science Pub., Ltd., New York.

Shahidi, F. 1997. Natural Antioxidant: Chemistry, Health Effects and Applications. AOCS Press,
Ilinois.

Sherwin, E.R. 1978. Oxidation and Antioxidants in fat and oil processing. Journal of the
American Oil Chemists” Society. 55(11): 809-812.

Sherwin, E.R. 1990. Antioxidants. pp. 139-193. In Branen, A.L., David, P.M. Son and Salminen,
S. (eds.). Food Additives. Marcel Dekker, New York.

Shi, J., Mazza, G. and Maguer, M.L. 2002. Functional Foods. Forida: CRC Press.

Simic, M.C., Jovanovic, S.V. and Niki, E. 1992. Mechanisms of lipid oxidative process and their
inhibition. pp. 14-30. In A.J.St. Angelo (ed.). Lipid Oxidation in Food. American
Chemical Society, Washington, D.C.

Sipos, E.F. and Szuhaj, B.F. 1996. Lecithins. pp. 311-391. In Y.H. Hui (ed.). Bailey s Industrial
Fat Products. Vol. 1. General Applications, 5" ed., John Wiley and Sons, Inc., New
York.

Stauffer, C.E. 1996. Fats and oils: Practical Guides for The Food Industry. American
Association of Cereal Chemists, Inc., Minesota.

Stockwave online. 2554. TiFeniumianiiuihdy oumman. [szuveeulanf]. wrdein
http://www.stockwave.in.th/hot-news/16479--9--.html (26 Huaw 2554).

Takahashi, O. 1992. p. 287. Cited by Madhavi, D.L. and Salunkhe, D.K. Toxicological aspects of
food antioxidants. pp. 267-361. In D.L. Madhavi, S.S. Deshpande and D.K. Sulunkhe
(eds.). Food antioxidant: Technological, Toxicological, and Health Perspectives.

Marcel Dekker, Inc, New York.



106

Tamano, S., Hirose, M., Tanaka, H., Hagiwara, A. and Shirai, T. 1998. Variation in susceptibility
to the induction of forestomach tumors by butylated hydroxyanisole among rats of
different strain. Food and Chemical Toxicology. 36(4): 299-304.

Verhagen, H., Furher, C., Schutte, B., Bosman, F.T. and Blijham, J.C.S. 1990. p. 280. Cited by
D.L. Madhavi and D.K. Salunkhe. Toxicological aspects of food antioxidants. pp. 267-
361. In D.L. Madhavi, S.S. Deshpande and D.K. Sulunkhe (eds.). Food antioxidant:
Technological, Toxicological, and Health Perspectives. Marcel Dekker, Inc, New
York.

Vichi, S., Castellote, A.lL., Pizzale, L., Conte, L.S., Buxaderas, S. and Lopez-Tamames, E. 2003.
Analysis  of virgin olive o0il volatile compounds by headspace solid-phase
microextraction coupled to gas chromatography with mass spectrometric and flame
ionization detection. Journal of Chromatography A. 983: 19-33.

White, P.J. and Xing, Y. 1997. Antioxidants from spices and legumes. pp. 33-34. In F. Shahidi
(ed.). Natural Antioxidant: Chemistry, Health effects and Applications. AOCS Press,

Illinoes.



