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Characteristics of Natural Fermented Maieng Extracts Used as an
Important Antioxidant in Cosmetics For Technology Transfer to Sakaddee,
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ABSTRACT

The research team had thought of studying the properties of natural fermented Maieng
extract as an important antioxidant substance in cosmetics. to transfer to the Sakadee community,
Nan Province. The research had started at the development of a natural fermentation process,
studied the extraction process yielding important substances from natural Miang fermentation,
and evaluated the antimicrobial activity and anti-oxidation of bioactive extracts. The outcome
studies were transferred including the extraction process of bioactive compounds and
formulations in skin cream cosmetics. It was demonstrated that natural fermentation by adding
clean disinfected water or fermentation with a stock of Lactic acid bacteria isolated from Miang
fermented water in anaerobic conditions for 2 weeks, the efficiency and characteristics of
fermentation were not significantly different. In the process of extracting bioactive substances
with ethanol by soaking the extracts with water and virgin coconut oil with the maceration method
at room temperature and shaking in 80% ethanol for 3 hours resulted in a high content of
antioxidant properties. In addition, the developed approach influenced the characteristics of
fermented Miang meat well accepted by the users. This fermented Miang extract was acceptably
used to make fermented Miang products for further sale. With the potential of Miang fermented
extract in antimicrobial activity, therefore, the extract has been made a face cream product and
tested for user acceptance. From preliminary testing, it was found that the facial product with the
fermented Miang extract to be satisfactory and did not cause allergic reactions. It had the ability
to reduce wrinkles, could clear face and transferred to the community focusing on the needs of
users in the community. The community could make such face cream products and processed

the commercial Miang extract cream that are acceptable to general consumers.
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2.1 dnwazvandie

2.2 mslduseviveadie

2.3 Uszinvasyies

2.4 nszUUNSHANRSn
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2.8 MuAdeiiisatas

21 dnvauzvaiies
asAUsznaumaaivaadies

Turdadu (Camellia sinensis var. assamica) Al duingAvvemandasides fanslunguues
Flavonoids kag polyphenols 819 1iussdusznauiiddny laglanmgarslunguiifoniianundu
(flavanols) (Al 2.1) G?quudwﬁaﬁu‘lmﬁmamLi‘]uﬁmumm (Engelhardt , 2010) Inediusuneuds 60-
70% vosUsualwaiuoaionun (Higdon & Frei, 2003) aranquannduiifunnluluidssan fo (-
epigallocatechin gallate (EGCG), (-)-epigallocatechin (EGC), (-)-epicatechin gallate (ECG) and (-)-
epicatechin (EC) (Wang wagasig, 2000) USinaummidunsazsialuluidesan i uannuasiiuii
sy fusinamindesuandietuldlunsasiud Tnenwuaundueia EGC, EGCG, EC way ECG lu
USHauunn d@unundusila GC, GCG, C way CG wuluuSunatoy (@1uauuasang, 2552)

USunaetasdusznoumaniifidfyreduiiosdn ndndaeiies sudwendedldsening
nsvurunsrandios (hiladlesavimsingles) shavuanaduusunaindfiveaiomn Uunanundu
wiazsdaluludosaniivanumasitiuiindnstu SUsinasnndosunnseiululussasiui Tnenwuamm
Juviin EGC, EGCG, EC way ECG Tudsunaun drunndusie GC, GCG, C way CG nuluuSunatse
Famng197l 2.1



A15199 2.1 USunadlwaiueanianunvaanies

OH

(-)-Epi-form (2R, 3R) (-)-form (28, 3R)

(-}Miﬂ R_I =R2=H (-)-Catechin: R1=R2=H
(-}-Epggdloﬁ_ndnn: R.I'OH. R2=H (-)-Gallocatechin: R1=0H, R2=H
(-)-Emm gallate: RI='H. R2=X - {-)-Catechin gallate: R1=H, R2=X
(-)-Epigallocatechin gallate: R1=OH, R2=X {-)-Gallocatechin gallate: R1=OH, R2=X

OH
(+)-form (2R, 35) (+)-Epi-form (28, 3S)
(#)-Catechin: R1=H (+)-Epicatechin

(+)-Gallocatechin: R1=0H
a P a | a
A9 2.1 TseaiananiivesansnauaAmay
17 - Wang wagauy, 2000
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Tunuszneudsansiueyyadaszusziannailiuesd insamdmatovia lnglanizans
Epigallocatechin gallate (EGCG) Fuiduansiueysadasziiigniuss Inefgvsuinnidnfiudia 20
win aunduduasiuoyyadase annsaduiveyyadasziiduaivguedlsanansuila 1wu lsauzise
Tl waznngluduludenas Wudu Sehoandasidesdunadulsamdd

2) vudlsafulsauzise

nsaute sz ansatisansnsminuzsiioTezme e Wy unidinssmzenns

£

uz3wanneInns untisanldan unSlen uziSalmds unSeanldlug uzideiuoeu uavusSudul
a13Andu (Catechins) luriinadudwzssiaenalniivarnans amwduiloongnssuusiSaiidfod
Epigallocatechin gallate (EGCG)

3) yudlesfulsaiale

AWNTU (Catechins) Frwann1sindsweddendos annisiiangneulududontas vlvanainu
Aeowadlsandui olansainnisuinden sungd wazdunianiniduidoaduiy venaini
Epigallocatechin gallate (EGCG) §39awann1siineandinduteslaladineton annsasaulaznIsas
avnoulududonanlamamesea annsiindudenuwdadnfiuiy waranaudssvedlsaduidentiila
Ay

4) vudlesfulsaiuma

aslwatiuea (Polyphenols) lumdrsanszsvinmaluden Tnedudsmsrmursseuledes
luaa Fadweulmidosuts aundudedufimsvhaureneulederlaanduhaewazdld ik
wilagndoslddnas drelinaiutuveninaludenituluednedng uenanduridnisanmagniy
yosnglaaidld

5) ¥ uilsafiuguawtesuin

a13lnafuoa (Polyphenols) lurngresudsnisiasyiivlnveswuniislugosdind aisie
wuaiSefinelsalutaauin Porphyromonas gingivilis LLazLLUﬂﬁL‘%ﬂﬁﬁﬂﬁﬂua Stretococcus mutans
adugiedudimsrhaureseulederluaaluiane lniusinunglaauazuealaatioyad Faduna
AU sveILUATFe vl ARy uaﬂmﬂﬁmm%ué’wﬁwLﬂﬁauﬂuiﬁu%ﬂLLiaﬂaaﬁ’uﬂua

6) vuilsaiulsngaanszing

Polyphenols ﬁ@mamﬁmumiéﬁwﬁv@LLUﬂﬁL’%&J Yaffuin Polyphenols ¥ianeidosiueadves
wuAiiSe msfumansaldinvilingaasysaald waganunsosiaUadues Clostridium botulinum &4
Duannavedseomsduiiv wazdaEnunsnauuATiSefinuaudou wu Bacillus subtilis, B. cereus,
Vibrio parahaemolyticus Wag C. perfringens

7) ¥ udganulsnau



TugiUsznaudasansardaiendt ndfiuea (Polyphenols) Aiflmanuaunsadud seuled
Catechol-O-methy! transferase 39%78N5AUNITATINAMUTOULDITNNY TAIUTILNINAIYNFIUY
wazedanisiuledau adsdauaniilunstrasnisudesnglaa (Glucose) dnszuadon vilviwzas
msas1eBugdu (nsulin) Fadusesluuiiduaiuliemeavaulefu fudu Senefammaylutuunud
vazauludy

8) v uilgsiun1sHauAMEYBIsTUUUTTEM

L-Theanine Juasddalum songqusiuszuuUsvameaiunan telvateanUdesniu
a1a39an1 (Alpha Brain Wave) 1Ny wazannslanUdesmiuananudi (Beta Brain Wave) a3 vinl#
Yrerounae (Ralaxation) uarameuieden \Wumsduafuliiaslafiasn fauduntu lingvia
1w SumuAnduszuussdouinntu dealissansamlunisvhauitu

2.3 Uszinyasynidle

PiNANIINEENsauTDIRLY Camellia sinensis (L) 1n9naneiugufivgnlulsemelnoug dld
W 2 anewugveg 9 As vra1eWugdadu (Camellia sinensis var. assamica) Waz¥1a18Wug U
(Camellia sinensis var. sinensis) #18adundumiuiiostaiumasinefinuldmugangdusauaamie
durFuduniiudananuszmeldniy wazdu Wumeiusildannsuiuuseiug 1dud susgras
wos 17 vidoguasiugou guasued 12 wieeiugnas Wusdng Wushniudu usu  Tuwiandis
aeWusSaduuazanefugIuidomianndnuiiielildaunmiadldianzeons suvesdur i
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a [ ¢ a a PN 1 A LYY . . . . [V
NARAUNLIUYY WNENANVUUEY (¥1U1) 1159 Y19dadU (Camellia sinensis var. assamica) ¥19d#u
funasiliaunanUssmaduie noaduiidnvazlunlugnimnaeiugdui Wuiudnneigduls
lodnnadn d5uldl uazuaswananulaneyuseana wdadudunndnnuuuniuiigamssuuneesiag Tu
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paniadn uazduilildsananngsdu udrSahldeunienmnuanliuisaunanedurnden udye
SuduenilunneundrFuilumin3lunseds fel5ussuna 1 Felus Fluranvdoundaniuiuns
udrthsneuniediuszana 1 dalus dieldlvdmnutumnndn 5% vldanusafiulildun ddunsy
vaumsivdaglifnismnuan Bilauuasan Jaisaneiden udaunhdeulddnisugusnay
Beuuuunalsiafineneg wu anelued 73 uaumgy ugiued Aul

é’ﬂwmzmawqﬂwmam% (@80 azAy, 2551)
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|

(1) & Duldvinawnnans-ng) fddudeu Aeeuunaquiisvuseu vlunguid

q

Y] & o | e ~ Vo ' = | I v oA aa
anwassluldvwinlvg) 8193989 17.0 was wazlivwavgniunlunguenduegiusiute Asntengan
A &
ztUaguduann
2) Tu: fdnwandulumen Yareluwnan msiSesivesluvuiaduluvaduiazieu (spiral)
Tudanuninedszana 3.0 - 6.0 WwuRLAT 817UsENa 7.0 - 16.0 wudiuns uaeranulufidvuialng
N1191na17 ARlUNI1Y 5.6 — 7.5 WURIAT 817UT2 17.0 — 22.0 wuduss vauluidndniduily
LBBULAUTA I UIUNTNHULARELRAsUSEUNM 9 NN siarue1vauly 1 97 diuveeniululazaunad
Tuflvugeuunaay winluinsuddderdoutaddendy
(3) man : WiyNIUSaeniuuuis TuusavsUsznaumeniiazaigluduiduey
ANUUUYDIN dau’tmﬂjmaﬂaaﬂﬁmﬁuﬂumjm YoazUsEanal 2 — 4 aan/m1 NuURengIUsEUI 10.0 —
12.0 fadwns nduldeadidnuam 5 - 6 ndu wiazndulivwnlivindu Igunsadasu nduneniinegiuag
corolla MIldnEaEARENIENNY NFUABNIITININ 5 — 6 NAU drlaunfuAniugIuaenkAy diulany
NAUUILERN JNATFIUTENBUMIESURLRUNATAMARY Anagidiuuatevesnuysuazeanasdu
Fag1Uszana 5.0 Jadiuns inasiudle (style) fanwuziduiunay aelusslouvaeanidu 1 - 3 9aq
A 2 aa v 1 4 a
AonilouTANNTE U UANEINANUTEIM 3.65 WWURLINT
@) wa : Wunaviaualga vuaduriugudnaisuszana 11.0 - 12.0 Tadwas Raveaudn
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299 2.2 ¥ dles (Un) vise ¥o9EEy

2) maiuludies

Tudssannduingavlunsudnfsanziiivandudies lnevhlusulissaunsoasgivialui
Ursauiuiuliivfinduy fudesnivueradusudismiogualueda lnevnduiiunaseuasesiniies
Y9IUNLAN1AINNTTUFUNDANIANIINUITTNYTY Kaz1alINIINN1TTRVIETUNTUAIENET 1NYAINT
91aveeug urandnlunisinizugnlnenisnizudn wietiduseuiiinanuanilsenieniu
sysundlulluvgndsiunineneluaiuin viengluiuiivesaues dudlsdudilneuinazeglasuin

£% [ = a1 Y1 o [ b 1o & £ v + = ¥ =i
vosuliilng Undisadialdanelunisiigsquashuidesunn ludndusesviiiuasdy Wasinduliss
o 5 + a a A Y A o = & ' oA 9 v

91 A JEINgITUNIA Nsguavziiiien siauwnne Jevinlag 1 asdlugisvangl iiveldlvivy
a ! a o t% [ el' dl' < v ) 1 <
Wesgslngauiuly iliazanlunisiiuifeiwaziieidunsnsgdulvludiswnneenlyl nmsiiuly
Weatuvziilunsudinireusasiuytiuazdidn wie awdiluidivludedusiuiveswmu el
Tudlpsanunfislunsuanevsenswduvesiutug nyudsuldsuliluwiaziunugesieg melua 3

I a o % & vooa ' ) I ayy 4 o =1
anansaiunandnideddnaent sudlsaudaziuluanansaiunandalandelag 4 A%s il

P R~ R S a ' v a A P S =

Weewul nudeuunsay ludlgsazseu velasad Wenast inudeunguniay Tullle
ey wazlleavzeangnataunn Wesdes udeudmneu Wewnue nudeusunen Wudesduy
VU HaKAntiay
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3) ﬁuﬁﬂgmﬁm

Uidlosinilidnwasiiduiuneasiauna wasiduszuuiiinuanmuindeuundesiutiidu
uvasuwaznswensfifianen dndleafufiuitury destuuvasiu Jestunisyngnuesnduaud
iluBanseslivussloningluntn uasdilostusenvasuuvusineg anmiudlsadulasasreds
ANV nuReug fvevnsuazdaidudnunnung Tud w.a.2550 Unideldsins
dsniiuiivgnidissessamalvedegluiiuiifminaamionouuu THun Beese Wodnd diu uns
wigesaou ward1U fiufisiudszana 41,946 15 ornwanldnandnidonade S 18,622 fusiol
a¥eeldiedoyaniiiie 229,360,251 unsied uwiuunldunsuilaadesazanas iesnnguaud
Uilnawdesdnilvgezduggieny witmeiuinansuandenssiaegivszinalavifovasmiludy
fufiugnislesvesuszmalne (e : 19) fannit 2.3

1Bu9518, 345,581 usidasdon,
24400

a1y, 386,400

WN3, 1,776,290 _ i
Wn, 9,765,915

1Boslna,
2,910,788

Al 2.3 ﬁaaﬂqqﬁuﬁﬁmnwwﬂgnLﬁsﬂumﬂmﬁa
4) ANWUIVDIYI
Yude2 vgvias waradaildnuny @ nAu uazsavAnuandsiuly sudadevan 4 2 Pade
Ioun esruszneumaeivesluman waznszurunsudne lasesrdssnaumaaiivaslusfiunnsig

Audunauananeiugy anmiuivgn anmgiiennia anueananuzalves fu 11 wazn1sguasnm

' £
aa a =

FapanUsznaumaAlnuanaeiulazdiasaU jAsenalniAntuseninanssuaunswds inlilawnd
naukazsAvIRNLANENS LY

2.4 NSTUIUNSHANLNEIAIIN

a d' e'/ L2 d' a (% 6 d' 1 1 a a
AsEUIUNNSHAMTElAeTI L UALARI A TUNINT 2.0 ARS8 UDILAATWAAINARATTAIY
LANENeL SULHBN1INANULANAINVDITNOAY T18ALBEALUNTEUIUNITHES LasUTIIUe
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Tuissea

siadufiou
A wifgaifer > shitadfos
swiadhitoudnada
wiln Wil u «ifsamine > siwinien

TEEE)

AN 2.4 nszUINNsHAniedlaeialy

nsguIunsHARYENIINNSAUluTEn (tea plucking) wazhudnszuIus (processing)
filhAsmsusinlusedufiunneneiuld WedaudsUssianmmusefuvosnsninazanmnsautsnle
wan 9 3 Uszim Ais 911387 (green tea) ¥18va4 (oolong tea) kagyan (black tea) (n il 2.5)
yudendundiliiunisvsin sgvandumnivinuisdiy wazandduvviinedsauysal szdunsusin
frsfuvilinusazwilafiesdusznoumaeiiiunnsnaiy dsualvinlid ndu wagsavAiunnssiy
wuTeniiansnmdu (catechins) gaflan (10-30% Tngtiniin) avduduasilifdvnmdes 1
samfhadntos  sgvasiiansilenaiiu (theaflavins, TFs) Avosinmgvasiididunuamsfionariu
fsavAdunagihaniedesy  dwmnddunibiunsninesauysal aunduszgnesntladuay
Anunsensiudiuluanslunguiios303u (thearubigins) - wdflansfior3idusguszunas 10-20%

v
a

logtwidn danslunduienaiudsezuna 1-2% lnedmidn - Fvesihyamdduinaininiudvesiios sy

Y
a IS

U ATFVPVUTU WazHIA

\5&!

Green tea Oolong tea Black tea

AT 2.5 WEASUILAZNNNNY T VIGVAT Uagy e
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ASTUIUNISHARYILA Az UssAnnsalldur e Gallsuazidensadl
< o
1. msnulutiieedn

o w =

nafiuludlondutuneudiddyfomndetodemiuazdealunsiiu maiivluslalalu
filnauamddesiussnumilumaiiv mafvazdeadonifuianzeesmiguuagluiiniansonguasi
23Tu (v 1 wen 2:3T0) iflesnnnansuseneunedflueadaduansdfafidmaniod ndu wassana
maQﬂU'mﬁagquﬂLawwﬂuaammwhﬁu

msuivluidissanlunsasfufidanuunnsneiy Swailiindnvasnisuslnandndusided
wansnady msivludlesanenafiulagldiein wieesldvasnlufinaimdniniielunisdn nsfivly
dlesaniinassl 2 wuu namfe wuuwsnasfuludiuvesludivsdeu Qufl 4-6) (nndt 2.6) lasdinendu
Uaneludssana 2 Tuanudsiadutoulildvunuszana 400-500 ndu azwulalunnawandsdly
fuiiswrindednivasdose snuvunidensiivludlosily Wuisdwiiduludeunasnsifiudu
gon Trudaduiig Sedu Bendnfiuduuau Boni disswau dwsenamnsafusianduludes

Tavurnuszana 150 — 200 ndu aznulalunnasudadoslunundandaunswazurusiaulue (Tea
plucking)

A 2.6 luidlesseu Aud a-6)

2. SR (Withering)

s duduneudivhliinnmsiudsundammenmuaziinUfisenalivesasaig o lulu
91 Asisvhlminlulugssmely dlrlurifieanarasiinsduniuvesaseneg nmelulaznieuen
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http://web2.mfu.ac.th/other/teainstitute/wp-content/uploads/2016/07/98.jpg

wad lunsisvieulusinedfuasendina (polyphenol oxidase) aL3sUiATeNoonBiatu (oxidation)
vilanswedflueainu§Azewadiliiuesdusznouluidivinliendd ndu uagsamAniunnesiuly

3. M3t

TudlesandisrusindumluduneusnaziunSedduluiades (il 2.7) uddadelethdeu
uAn (it 2.8) WaUszana 1-3 %’ﬂmsﬁuagﬁ’mﬁ’mauﬁaaamﬁﬁawiam%ﬂ msiafissondenny
Frunguesiuan dunninflesanlifeziidnvardivdests (nmdl 2.9) Siadesbignasviililudesiia
LTULASARINGN mafumLﬁmﬁﬁaLﬂ%ﬁ]LLﬁ'saaﬂmﬂluawuﬁuﬁgé’aswmaaﬂasam \ioRdlHEY udain
dosdnaddiuduvdesinlmililaiudedidnas Wesitalaluduneudosduinfayldsmineludunou
gaving

: f':'- \j

ANA 2.8 NMTUALTIE
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NN 2.9 981 NHIUNTTY

3. n13A2%1 (Pan firing) #3an13Uew (Steaming)
Y < & 9 o o A o ¢ ax a o v aaa
nsmvnlutunsuilinnuseudulugiveviaiseulsinediueasendina vilivgaufnzen
o a a ) | Yaa ) ) a a Y o | 1 v
nsvidn lunswdnudgyudiulngagldisnistian dwunisudnviluiu laniu waglnediulngaeld
A5N13A%
4. n15u2nY1 (Rolling)
[ & Ao v 8 Y Y [ & P 14 s P s [
msunridutuseuilduiminaaivasiug iunsviluriieliwadunn Wowadunnazyi
Wiensusnaunng q egluwadivaseninueniwaduasiafeuaguudiumiag vadlum
5. N15%iinY1 (Fermentation)
nmsudnendunszuiunsiiiaTueg19relilouSuAUANTRIYT KaYUINY AouNaziviunau
Y] o = & aa a ] aaa a o [ Y
nsAmsellern lunszuiunistinediusasendinaszissufisereendmduinliladuaisuseneu
a v A ldy = o v/ a a = ad ! (% I3 aa "
Wedouniluanalvgvu Jevihlvguinnau & uazsamanuansdsiuluauesduszneumaaiinegluy
WAZAIUNTTUIDNITNES
as o N ~ ¢ ¢ 4 & @ o oa - S v oA
nssuAsuinyflssuulunadvsslesdseseneuysd ludedaduingAunieansneiud
o w A o C% dy a a 6 a a a ¢ aa a a o
d1fny Wevihnisulinuuulusn Wes) 9auvse wuaiiise gad niusslevilusssumfagiinauun v
winfdulssnundsgliasuasddglulufedinanedu arsemsifivsglovisosnanieg Iva Indil

wea Walwews Anndu Hdgnslunisiusyyadase Judinmsiinuzss wasdadarsunuiudiuns

Y o a = a i & a da €11 a v | N6
gniau uennlldmuadunsdinslulefnnduuaninniivsslevisosinedne wazlinuydunidne
Lsafidudunseseuywd
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\desaniiunsiadaziuminluannglionnme Fadunmminlaeuuaiiieuanin (Lactic
acid bacteria) 1ng5e®I19N5UNN WUATLSULAARAIZHANANTANN 9 19U NTADUNTIR S 9 Louleailush
woa anslinausa wavansiianunsaduduuaiiSedy Suilnflomsnilsasen

msmindlesanansautsléidu 2 suuuu fe “woudiladldsn” (wdl 2.10) namde Wesdazgn
sazosasllunvuznznilsilidssesthonanainuuinaslunesauuiy anduduilivia udsiavde
Vanwugliudy mndadissliwduiasdudluluded swnnivlussyhlfifnsasonild duiiey
URNATRET nsvsindlsauuinuluiuiuasanludmindedmiiasdose dunswindlesdnuuy
vy “uvuildsn” (il 2.11-2.12) nane avdiesiddnynind3ldAnsvmdeufiasiiluns
wilounuuwsn densuinid ssuuundadavldmindsaunaviindnludmsouns nsndndiosayld
srpvnaous 1 Weu JulU Juagfusawndddeans nanduridomiindldaziluussalunssasos

edwiediuslnasely

NN 2.11 nsusinkdles “wuunlasi”
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ANA 2,12 Weanin

6. N15BUWIY (Drying)
mseuntsudumnsunisauwraiiananudululuen welranuisadulusiilauiy

7. M13AAUSTY (Sorting and packing)

ninseuwisasdumsdmdonavisiuredun  wazdudousng 9 pananluT  Lasa
udnhussaldqadiesedminesioly

msmnwﬁmﬁm%ﬁaﬂumaxﬁuﬁ%ﬁmmLLmﬂGmﬁ’ué?fﬂLﬁulﬂmmgﬂLLUUﬁummwﬁﬂLﬁm
wassdndloduimiadedmitandomerrussawdnsusidloadunznlifldausunnlg 7500
“ne” vide “ne” dnundnfumidlssiidudouvaundsludmiaunsaztiunFedd “ie” Aussgdleds
Uszanas 500 wnau Tashdruuudaelunesuarldiianivaisny dinudazriien dslszuia 50
Alansy

mMsdendafusidlesazsmieliiunemeunardlasfnsadenianvurussgriefay

nasselngassudedsminandrindeminudninniuielungudwudunnlng vieviedwuud

=

(¥ 2.13) Wieseussyldnivusussdesiiedmiludwainsely

Ingsailunszurumaidigauyuvuaunsouanddugyvesunulenanimi 2.14 - 2.16
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Al 2,13 quiwddmiuiiudlssiiosedmineg

o

N3EUIUNSNANTITAIU waztanIzy e TTUADUNITHAALARIFININD 2.14 - 2.15 Tanad

I Fresh leaves of Cameilia sinensis I

I Selection of leaves I

| Washing of leaves |
Leaves are Leaves are left Chopping Leawes are
laft in shehrnes in shehras 1 day leaves stored in
1 day to dry to dry bearrels
Leaves rolled Leaves rolled Leaves rolled
to bresk cell to bresk cell to break cell
stracture struchire stTuchire
l l .
Femmentation Fermentation Slowr
for &6 howrs for 2 hours fermentation
Dn':mg of the Drv::ng oﬁhe Deying of the Dr\':l:ug of the Dnmgm’ﬂm
lem'es leawzs lem'es lea\'es
I BJa.\:kta | | cotonzea | | Gmenrea | 1 ‘U-'Iumtea 11 R.edm |

AN 2.14 NSEUIUNSHARTIN M

18


http://web2.mfu.ac.th/other/teainstitute/wp-content/uploads/2016/07/2-1.jpg

Fresh tea leaves Fresh tea leaves Fresh tea leaves
Tuman luzrda Tumsa
Firing Outdoor withering Withering
- 4 4
M HILAR W3

v 1 v

Rolling Indoor withering Rolling
J L]

Y A Y
Drying Firing Fermentation
DU fm wilnen

l A Y

Sorting, Packaging Rolling Drying
An VI wWIRT BUUM
! ; !
Gree: tea Drying Sorting, Packaging
v v
Sorting, Packaging Black tea
LU 0
A
Oolong tea
MgUa

AT 2.15 NITUIUNTHANYUTLWUUI U VIGNAS WALy

2.5 Fanaunsallunszulunisndndieadn

Janaunsalldlunsnandeaduiangunsalluesduiannsondnliomiednmlamluviesdu
Tugumsunsinuluflssanazldaunsalsusznoume nznsi azvenseudon nanliilid wazluiinauda
Y b a d' < o o a ct A ! « = ”9 = & sa o
17 nnduludesanniuduizgnihuisesadugunsaliansendt “nlladiss” fadugunsaliiviy
PN livwnlvgianeInansinas (A 2.16-2.17)
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amit 2.16 gunsallunsifivluidlesan (1) nen$ (2) asvendeinden (3) nenlils (4) Tuiie

AUFAID

Al 217 degenznlliliaudiFonin “se”idielflummsinviles
desiriunstaagiuminlusgnhliilianiiFondn “de “ve” uay “me” (amil 2.18) B
sesemanafinuiuaslunes uiaziiuiifasldnausdunndnatu dsedl 2 aunm fo da LANITUTY
fleslé 150-160 1 sdlvgjazussdlealdannndt fie 180-190 i yeazussdlesld 50 g fu d
meazfivuaunneneiu dvualngjarunsoqideddds 2,000 f1 Wessiniildazilvusslunvuslu

susuuReiunlivdnilsausszdluintedunsugdulndnedmiesely
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AN 2.18 e wavriie dmsulindnidlesasussgnandaueidies

2.6 awsUsunnidies
ANNNNEVD TN

des Tanuvsnemumauiynsy atusvdudineanny wa.2542 wanefe “vesiulauildlulsl
v9viin wu Turmsin Tuseng Tunesnans viewrdes Sifaas ugwi1n dewsia saven 9 Hudu fvane
¥iln FunTosng q fu Wy dlesh Wowan dedy” waeBnanumineviafie “fuw” ndnsuaidesd
wnanddunsineiteiilundnsaeiildanmsiieludidasuduteuluiunsiuarudluds

v 3

N lilananA g nidneuziunIsudnaaslu

PN ' a = ' C C aa
M 2.19 Wudruvedludles vse azuny (wi: CQOMOM, WDuUweaTiiea: lak hpak)

Jusmmsnduwazemmsinenmawmievdaniainnnlue lnetlusluie dnduwazussyaaneniild

1 Uaseliinnisudn aglaluseinysoazwne Aneniawmiavasinesenluidies

nandnatonmsdes G ; http://www.gotoknow.org/posts/439406)
fogrsomnsiiifioadudiuusenou uanslunnd 2.20 -2.21
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ANA 2.21 WARHU9ID1MN5I199NNLBwaELIe 9N

i : http://www.gotoknow.org/posts/439406

2.7 aaevredisslutagtuuazauinan
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dloshenaaridlosdinnginanyeiu ewsn wagldvty wassudinelulseme 163
nssmsvudesluuimaiunn winsdseendsldifisme euannisdseaniinuind unnd
Fufudesiimasdsuiunainanissema wazodou Nise MmemsatiuayuaInsuians sna. Mg
su oounialnuuaud TnonisTrifausazitas wagvinseenlausduidssusazeiu winlilvionaisans
usunsusuenuvasiloguessi vsuenitnainulasivu

2.7 ideiiieatas

AsAnEIINUIei afuesRUsTNauYes Camellia sinensis Usznausae purine alkaloids
(xanthines), @15Usznauiluedn (catechins, Wanlauea glycosylated O-glycosylated, C-glycosylated
flavones, proanthocyanidins kaznsnfiuednuazauiusvesiiuea) terpenoids nsaluiu vhstumey
sune wagnsmerdly - msuslnasaluesdnudn fdiRedestunisangtinisaivedsaEoss
Tsa%ala uasvaondonuazuziss lun15nI19@uE91nN15A UM Web of Science, Chemical
Abstracts W data bank NAPRALERT (fgjad1m3u NAtural PRoducts ALERT), 116991nn15U5uU§991n
Wauuns1AN 2000 fensngiau 2013 levinsAnuideyadeddduneaziden nMsnuniuningis
a13Uszneu 83 wilafiwenldann C. sinensis dednaglunaguansiafifivanzan UiAzeruedawesgns
ma%amwsummmﬁquﬁﬁmSmsﬁyu’Lué’m, Nutraceutical, Antibacterial, #1un158nLaU, Antioxidant,

Anticancer, Anticarcinogenic, AU, Cytotoxic, Hypocholesterolemic, ssuuyseamn

ﬂ’ﬁﬁﬂ'l‘fﬂll']ﬂlﬁﬂLﬁﬂ?ﬁU@ﬂﬁUﬁ%ﬂ@UsﬂﬁN C. sinensis QWﬂi’]ENTlJﬂITJUTJﬂJQ”Iﬂ ‘ﬁLLﬁﬂﬁiﬁLﬁusﬁq
Juiidanianes purine (xanthines), @15UsznauN uodn (catechins, Oglycosylated flavonols, C-
glycosylated flavones, proanthocyanidins Wagnsniuoa LLazaiéﬂJuS‘ﬂJQQﬂiquaa) terpenoids N3A
Tusurisfuveusywenasnsnesily wasnansuTeonTatuued catechins, theaflavins wagansiwawes
Thearubigins (Scoparo et al., 2012) Flavan-3-ols (catechins) Fnuannunelulugeunareonvesdiuy
Anlulsyanu Sovay 70-80 voslndfiuea

Camellia sinensis ﬁmsmﬂiwﬁﬂuaaiuszé’uqa Faamis (+) — Catechin, (-) - epicatechin, (-)
- catechin gallate, (-) - epicatechin gallate, (-) - epigallocatechin, (+) gallocatechin, (-) -
epigallocatechin gallate, (-) - gallocatechin gallate (E‘Uﬁ 23)  TeUSINaes catechins umnsnariy
lupuanmgiionnia ggnia Bmamzugniivany englu uazauviannvansvesindilusaiiunain C,
sinensis TiLiuansidneyyadaseAfiusz@nsam (Balentine et al,, 1997) Tagnauansdugiidulnad
woafidialur fe Warlouea Feazanerile W‘mfﬂLﬂumiﬂizﬂauﬂizﬂauﬁﬁiu"lumLLﬁqagjmﬂﬁq 3
Wesdusveniminuiwem asfiueainaniie myricetin, quercetin uaw kaempferol @sianiilu
ﬁmﬂumjmmﬂ glycosides wag aglycones ﬂq'mf’]maﬂizﬂauﬁw glucose, rhamnose, galactose,

arabinose kag Winlna (Balentine et al., 1997) nsuslapvinatliuseddldiuigtasiunisanas
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aptRin1saivedlsniiods Wy Tsanaemdanala wazuzss dnmsuanvimalivesdannsadudanis
LNTNTEALVBNLAR YINIIAANITNYAVDINITIAAUAY apoptosisluwadimzidoiuansieiu uaz
LUUTIa09dnd Yrunsedunsaiiaduiiennduazdmansenuneidunanisdsdyainveseas 113
UslnayneUstlevddeguainduansiiueyyadaszuarianssunisidneyyadassvesnailiues

(Rusak et al., 2008)

ARANBAEVINNTTRONVENNTININYBIATANAAINAUY LS C. sinensis TRl

[

5197 22 IR IANENBULNININITEINNENITINNYRI C. sinensis

Activity Exiract/Freparafion OrganismAModel Resulfs Reference
Acid phosphatase inhibition H,O extract Rat (Ovariectomized) Active (Das ef al, 2005)
Agiogenesis inhibition Decoction Cell culture Active (Kojima-Yuasa et al, 2003)
Alcohol dehydrogenase inhibition Catechins and flavonoids Yeast Active (Manir ef al,, 2012)
Aldosterone agonist activity Infusion Hurnan adult Inactive (Duffy et al, 2001)
Analgesic activity MeQH-H.O (1:1) exiract Mouse Active (Chattopadhyay ef al, 2004)
Antiatopic demnatitis activity Hot H,O extract Hurnan adult Active (Uehara ef al, 2001)
Angiotensin converting enzyme stimulaion  Hot HO extract Cell culture Inactive (Melzig and Janka 2003)
Antibactenal activity Ethyl acetate extract Cell culture Active (Chauhan ef al,, 2013)
Ethanolic exiract Cell culture Active (Chauhan ef al, 2013)
Methanolic extract Cell culture Active (Chauhan ef al,, 2013)
H,O:MeCH (60:40) extract Cell culture Active (Chauhan ef al, 2013)
Agueous extract Cell culture Active (Sharma et al, 2012)
Paolvphenolic fraction Human adult Active (Hirano ef al, 2002)
Hot H,O extract Staphylococcus aureus Inactive (¥ildirim et al, 2000)
Hot H.O extract Fseudomonas aeruginosa Inactive (Yildirim et al., 2000)
Hot H,O extract Escherichia coli Inactive (Yildirim et al, 2000)
Hot HO extract Bacillus subtilis Inactive (Yildinm et al., 2000)
Infusion Staphylococcus aureus Active (Sharquie et al., 2000)
Infusion Streplococcus pyogenes Active (Sharquie et al., 2000)
Infusion Human adult Active (Sharguie et al., 2000)
Infusion Agar plate Active (Sharquie et al., 2000)
Infusion Helicobacter pylon Active (Yee and Koo 2000)
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extract

Activity Extract/Preparation OrganismModel Resulfs Reference
Anti-diabetic activity Agueous extract Rat Active (Islam 2011}
Infusion Rat Active (Abeywickrama et al,, 2011)
Polyphenolic fraction Rat Active (Sabu ef al., 2002)
Antidiamheal activity Decoction Mouse male Active (Besma ef al., 2003)
Decoction Rat male Active (Besma ef al., 2003)
Antifibrotic activity Phenolic fraction Mice Active (Tsai ef al, 2013)
Antigastritis activity Infusion Human adult Active (Yu ef al,, 2001)
Antigen expression enhancement Phenolic fraction Cell culture Active (Abou ef al., 2001)
Antinemaolitic activity Methanolic extract Cell culture Active (Costa et al.. 2009)
Antihepatotoxic activity Infusion Rat male Active (ARtiner and Yenice 2000)
Polyphenolic fraction Rabhit Active (Dou et al, 2000)
Flavonoid fraction Mouse Active (Rao et al, 2000)
Antihypercholesterolemic activity Infusion Hurmian adult Active (Maron ef al., 2003)
Infusion Rat male Active (Liver) (Yang and Koo 2000)
Infusion Rat male Active (Serum) (Yang ef al., 2000)
Antihyperghycemic activity H.O extract Hurman adult Active (Hosoda et al., 2003)
Anti-inflammatory activity MeOH-H,O (1:1) extract Rat Active (Chattopadhyay et al, 2004)
Infusion Rat male Active (Das ef al, 2002)
Infusion Hurmian adult Active (Krahwinkel and Willers-
hausen 2000}
Saponin fraction Rat Active (Chaudhuri ef al., 2007)
Anti-ischemic effect EtOH (70 per cent) extract Gerbil fermale Active (Honh et al.. 2001)
Chromatographic fraction Rat Active (Honh ef al | 2000)
Activity Extract/Preparation Organism/Model Results Reference
Antimutagenic activity Agqueous extract Cell culture Active (van der Merwe 2006)
H,O soluble fraction Mouse malke Active (Shukla and Tansja 2001)
Hot H O extract Mouse Wieak activity (Krul ef al., ef al, 2001)
Hot H,O extract Mouse male Active (Jiang et al,, 2001)
Hot H,O extract Cell culture Active (Steel et al., 2000)
Polyphenolic fraction Cell culture Active (Steel et al., 2000)
CHCI, extract - Active (Higashimoto ef al., 2000)
Hot H,O extract Maouse female Active (Pressentin af al, 2001)
Anti-obesity Methanolic extract Mice Active (Hamao ef al, 2011)
Antioxidant activity Ethyl acetate extract - Active (Chauhan ef al,, 2012)
Ethanolic exiract - Active (Chauhan ef al, 2012)
Methanolic extract - Active (Chauhan ef al,, 2012)
H,O:MeOH (60:40) extract - Active (Chauhan 2012)
Polyssacharide fraction Cell culture Active (Xu efal, 2012)
Methanol exiract - Active (Chan et al., 2007)
Palyphenolic fraction - Active (Levites et al, 2002)
Hot H O extract Rat male Active (Fadhel and Amran 2002)
Decoction Rat male Active (Liver) (Alessio et al, 2002)
Decoction Rat male Active (Kidney)  (Alessio et al., 2002)
Infusion - Active (Makagawa ef al, 2002)
Hot H.O exiract - Active (Krul ef al, 2001)
EtOH-H,O (50 per cenf) - Wieak activity (Chung ef al,, 2001)
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Activity Exfract/Preparafion OrganismModel Results Reference

EtOH (70 per cent) extract  Gerbil female Active (Hong ef al., 2001)

Infusion Human adult Active (Chung ef al,, 2001)

Chromatographic fraction Rat Active (Hong ef al, 2000)

Tannin fraction Cell culture Inactive (Yokozawa ef al,, 2000)

Infusion Human adult Active (Langley-Evans ef al,, 2000)
Antiproliferation activity Hot H,O extract Cell culture Active (Melzig et al., 2003)
Antiproliferation activity Catechin fraction Cell cutture Active (Chung ef al,, 2001a)

Infusion Rat male Active (Zhang ef al, 2000)
Antipyretic activity MeOH-H,O (1:1) extract Rat Active (Chattopadhyay ef al, 2004)

MeOH-H,O (1:1) extract Mouse Active (Chattopadhyay ef al, 2004)
Anti-stroke activity Infusion Human adult Inactive (Peters ef al, 2001)
Antitumor activity Polyssacharide fraction Cell culture Active (Xu efal 2012)

Decoction Hamster male Active (Li et al., 2002)

Infusion Mouse male Active (Das ef al, 2002)

Decoction Mouse Active (Gupta et al, 2001)

Infusion Mouse Active (Suganuma ef al, 2001)
Antiulcer activity Decoction Gerbil male Active (Matsubara ef al, 2003)
Antiveast activity EtOH (100 per cent) exiract  Candida albicans Active (Vaijayanthimala et al., 2000)

H,O extract Candida albicans Inactive (Vaijayanthimala ef al, 2000)

Hot H O extract Candida albicans Inactive (Yildirim ef al, 2000)

Saponin fraction Zygosaccharomyces roux Active (Tomita ef al, 2000)
Aphrodisiac effects Black tea brew Rat male Active (Ratnasooriya and Fernando

2008)
Activity Extract/Preparation Organism/Model Resuits Reference

Apoptosis induction Root exiract Cell culture Active (Ghash et al,, 2006)

Infusion Mouse Active (Bhattacharyva et al, 2003)

Decoction Mouse Active (Gupta et al,, 2001)

Catechin fraction Cell culture Active (Chung ef al, 2001)

Infusion Cell culture Active (Zhang ef al., 2000)

Catechin fraction Cell culture Wieak activity (Liu ef al, 2000)

Polvphenolic fraction Cell culture ‘Weak activity (Hibasami et al, 2000)
Apoptosis inhibition EtOH (70 per cent) extract  Gerbil female Active (Hong et al, 2001)

Chromatographic fraction Rat Active (Hong ef al., 2000)
Autophosphorylation inhibition Polyphenolic fraction Cell culture Active (Klein and Fischer 2002)
Blood alcohol level decreased Type extract not stated Mouse Active (Mao and Yu 2000)
Calcium level decrease Catechin fraction - Active (Kang ef al., 2001)
Carcinogenesis inhibition Infusion Mouse female Active (Shukla et al., 2002)
Carcinogenesis inhibition Type extract not stated Rat male Active (Liver) (Zhang ef al, 2002)
Carcinogenesis inhibition Lyophilized extract Mouse female Active (Lu et al, 2001)

Hot H,O extract Mouse Inactive (Hebert ef al, 2001)

Infusion Human adult Active (Yu ef al, 2001)

Infusion Rat male Active (Qin ef al., 2000)

Infusion Rat male Active (Jia and Han 2000)

Pigment Rat male Active (Gong ef al, 2000)

Polyphenolic fraction Rat male Active (Gong ef al., 2000)

Infusion Rat male Active (Metz et al., 2000)
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Activity Exfract/Preparation OrganismMode! Results Reference

Cardiotonic effect Infusion Human adult Active (Hodgson et al, 2001)
Cariostetic effect Infusion Rat Active (Hamilton-Miller et al., 2001)

Not stated Human child Active (Hamilton-Miller et al., 2001)

Infusion Hamster Active (Hamilton-Miller et al., 2001)
Caspase-3 stimulation Infusion Cell culture Active (Kennedy ef al., 2001)
Cell adhesion inhibition Mot stated Cell culture Active (¥uan ef al,, 2001)
Cell proliferation inhibition H,O extract - Active (Dulloo et al, 2000)
Cholesterol absorption inhibition Infusion Rat Active (Loest et al, 2002)
Cydooxigenase-1 inhibition Infusion Rat male Inactive (Metz et al, 2000)
Cydooxigenase-2 inhibition Infusion Rat male Active (Metz et al, 2000)
Cytochrome C release stimulation Infusion Cell culture Active (Kennedy ef al, 2001)
Cytochrome P, inhibition Hot H,O extract Cell cutture Weak activity (Greenblatt et al, 2006)
Cytochrome P, inhibition Type extract not stated Human adult Inactive (Donovan et al., 2008)

Hot H O extract Rat female Inactive (Maliakal et al,, 2001)
Cytochrome P_ stimulation Hot H O extract Rat female Active (Maliakal et al,, 2001)
Cytofoxic activity Root exiract Cell culture Active (Ghosh et al, 2006)

EtOH (60 per cent) Cell culture Inactive (Bedoya et al,, 2002)

Hot H O extract Cell culture Active (Sartippour ef al, 2002)
Degranulation inhibition Polvphenolic fraction Cell culture Active (Tachibana ef al., 2000)
DNA adduct formation inhibition Polvphenolic fraction Cell culture Active (Steel et al., 2000)

Hot H,O extract Cell culture Active (Steel et al, 2000)
DNA damage prevention achivity Infusion Cell culture Active (Thiagarajan et al, 2001)
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2) NM3An¥INITINUBYYABHATEA2835 DPPH radical scavenging
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(DPPH) m1138n15984 Blois (1958) @15 DPPH Tiimuagminuaziaiuglagofundnnis Ae nslamsv
nauiieandladansssumAnioasiueyyadassdunsig 1SudusienisaIon 0.1 mM DPPH Tu
methonal U3inas 1 fiadans ldasluansainilominiiatadeenueauazin ndswinsuly 10 wil
g1uAN3gaduil 517 wiluaies wWeddudnsld Arfanssudunldded

JouarveINIIAUeULABATE = (A°- A1) / A°x 100
A° - MIAAFUNISAIUA Al - M3nAFUYDINIBEN
AsAAsIzUsHNuiueannImun (Total phenolic compounds, TPC)

USunauTPC vesansainalesuarainaeniiaviuiewnaunsainainnisgandureuas neld
1181 Folin-Ciocalteu (Wang et al., 2005) lagn1sunansana 500 pL (1 Sadnsu/ Jadans), Unen
Folin-Ciocalteu 500 pL 48$20% (wt/v) Na,COs 1.5 Jadansuarusuusuastila 10 fadans aaein
nau ndsinnsasialingamgivesdunannu 2 Filus dandaujisenifintusienisganduves
v ! = = 2 v a Ay va
UaaYIIagei 765 wiluung WeuUsuiawes TPC dunsauwnadniildiluasavaneannsgiu
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8. Vitamin C 5%
9. Hyaluronic acid (HA) 8%
10. ansatmiemsin 1%

Fumaunaih

wavdafuthsfudidedu udhneulunielfaraedaed Wearaeuda Ihinheunwauiy
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YUARIDEN AMNTNNITATUBYYA nsaangluiu (MDA, ug/
9432 (mg garlic acid/ mL)
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A158NMAINLLYIIDSTITUIRA 190 0.16
AN5ANAANNLLLINTNITWRIWLUU 1) 210 0.13
AN5ANAANNLLLINTNITWRIULUU2) 206 0.14

AN5annaNTILLLIDAdUINNAAN 165 0.15
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AN5199 4.2 Fnuwazvatladisswarindesnuinaledsnsusnimunann1sAnenil

AR Anwariviuvauilaiyasin ANYULVBIUNIYIMUNLNDNIS

1 luvinesy

miaﬁﬂmmﬁﬂﬁ% Brown/Green, Little bitter smell, Soft orange/Yellow and turbid,
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FITUYR brick smell smell and a little bitter
degraded
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ANA 4.2 Ele9anLaE AL NDHIUNTZUIUNTVI LIALIAG

NMIIINIsVAdeUANENYAETeIN AR TRRNgVSTINMweles Aladuiiseansanse
luiiugarlundndaresuldlaeiliaavselidndudemaudduaduduilensy nnwi 4.3
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a v a aM Yo X 1 o § v D2 v o v Y
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4.3 AUANUANITIDNANTNINTININAIUNITAIUAUNTE LaznISAIUNITENTIATY

wisnnssesluidesiaensusinessunsneifsssurfvesmueuiminuiy Ssvilugamwaradn
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15a117 Tnensmeasdluiesufuifnisunluseduliifiinisfalsassnany (nmd 4.4 -4.5)
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anaunde 0.5% udlfiasfiufudivslunisligasaiufianuansolunsdisaniases winseanda
Fremsin3ougasiail 4 %HA (Hyaluronic acid) 10% Vitamin C (L-Ascorbic acid) udadaiilensudie
1514 4 9% beewax ileasradlondu 40 % Carrier Oil #1110 Sunflower + thifuugnen el
fluszlenisefin 57 - 60 % 1U1nau 2 % Alpha Arbutin Wiiaufiuaaua 1 TuRa 5 % Glycerin 10%
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1. nendunan T Iune wasidde iy
2. Tddfartutisiu nauiu Tween 20 Ty sulifazanelundiefindasdeth
3. 1hd 1 warde 2 saufu noug Aliliends 1 S wazdn Wedunaundruuds thnszanein
A pH Feilveglurag 3-49% mafpH A 3% THAL beewax uidngandn 4% Tt C fegraiann
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5 a % v Al =] [ ] I~3 VAl a [ a ~ a a a
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ANSANUNITDBNTLATU LAZANNITONEUVDINT WAAIAININT 4.7
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