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Antioxidant Activity in Thai Wines
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Abstract

The screening of antioxidant activity of Thai wines was evaluated using the 2,2-diphenyl-

1-picrylhydrazyl (DPPH) assay. Samples were collected from the North, Northeast and Southern
parts of Thaifand during November 2005-April 2006. The results showed that 51 from 98 samples
(52%) had high activity higher than 80%. These Thai wines were made from 32 kinds of fruits, and

the following 20 species were good sources of antioxidant compounds: Java plum, Phyllanthus,

Roselle, Langan, Black galingale, mixed berry fruit, Makieng, Santol, Elephantopus scaber Linn.,

Mangosteen, Nectarine, Mao, Strawberry, Lychee, Manila cherry, Plum, Peach, Nutmeg,

Mufberry and Grape. The antioxidant activity of fruit wines was not only influenced by the species

but also by the concentration of the raw materials .
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gnusial  rutin, anthocyanins, carotene, vitamin B1, B2, C, tannin, cyanidin = 15
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Determination of Synthetic Antioxidants in Fried Foods Using High Performance Liquid

Chromatography

o R I
2@t naavn | Ine WesRnueA

Walee Thongta' Nitra Nuengchamnong'
UnAnta

nmeAneussiauAEA A ansdnuayyaaaszdanse Tertary Butyl Hydroquinone
(TBHQ), Butylated Hydroxyanisole (BHA) waz Butylated Hydroxytoluene {(BHT) Aqsiwmatia
High Performance Liquid Chromatography (HPLC) Tneild Zorbax C_ meadinl (111m 4.6 x 150
HARIAT ai;tmhys luTanums) Agaadméiae UV Detector AauETaRAN 260 1 TUIMAT 417AZAY
Fawndsznaudiae W ueauas 1% nne=3ain luszuy gradient elution aminislua 1 Nafansre
Wil wudrgannsfinszaes TBHQ wae BHT amidudussiuesids (Linearty uaz Range)
aadadu 10-100 bilasnusefiafang g BHA e 20-100 Tulaenfusiefingans T
firhdanlsz@nTanduiud 0.9904, 0.9996 uaz 0.9998 MURAY HAMTRARE LATHUNUYEIT
Amzed wuddefifuinnsnd Ui (%Recovery + SD) 184 TBHQ, BHA was BHT firudindu 70
uaz 100 lulnsnFuriefla@fng (il 88.612.30 T 100.15£3.51, 82.74£5.47 B4 100.14+1.93 uaz
86.6743.58 4 107.73£3.97 AN&TAL nsmAsaUAMMITLeeRTiATeTlL 1 fu uazudas
Fuimmadidu 50 lulasniusiafiaftns Sirdussindamnauslmwiindfaea: 5 Sadtans
»3998 (LOD) 994 TBHQ, BHA k@t BHT winriy 3,3 uar 5 WilaznfurefiafansmuandL uazin
ArirraanrinEafnnaes TBHQ, BHA waz BHT wiiuto 20 uaz 10 lulpsnfuseiiafass
ANNAIAL HANTTAZIRALATISIAINLSNNOL TBHQ, BHA uax BHT lusvetha 9 fats mesluny
6 ARt nazmawy 3 fhadie udluwy TBHQ Tudmeunsau 1 sieeeing wu BHA huluvan
2 aathe FatmmsiaTduayyadsrsduamst nauntiiiATHne faonuuwiy weauies
-anansmithlflunsruguannwedaisiawnmesteanguualinlulassnimdafusiquou
wildusuitadnsne

AdIAtY o asinueyystarsdauasd waRuead enuimman
Key words : synthetic antioxidant, HPLC, fried food
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Abstract

Areversed phase high performance liquid chromatography was used for determination of
the following synthetic antioxidants: Tertiary Butyl Hydroquinone (TBHQ), Butylated Hydroxy
anisole (BHA) and Butylated Hydroxytoluene (BHT). A Zorbax CB column (4.6x150 mm, 5 pm)
was used to separate the three compounds with gradient elution of methanol and 1% {v/v) glaciai
acetic acid at the flow rate of 1 mi/min. The UV detector was set at 280 nm. The validation
methad was evaluated with a linearity of TBHQ and BHT in the range of 10-100 pg/ml with
correlation coefficient () 0.9994 and 0.99986, respectively. For BHA, the linearity was in the range
of 20-100 pg/mi with r* 0.9998.The recovery of TBHQ, BHA and BHT at concentration of 70 and
100 pg/m! was 88.61£2.30 to100.15+3.51, 82.74+5.47 te100.14£1.93 and 86.67+3.58
to 107.73+3.97, respectively. The within day and between day precision at concentration of
50 pg/ml was good with RSD lower than 5%. The detection limit (LOD) of TBHQ, BHA, BHT
was 3, 3 and 5 pg/ml. The limit of quantitation {LOQ) was 10, 20 and 10 pg/ml. The method
was applied to determine synthetic antioxidanfs in fried food. Three from nine samples were found
- to contain TBHQ and BHA. THBQ was found in a one sampe of rice cracker while BHA was found
in two samples of fried sweet potato, This newly developed method is easy to perform and
reliable. Because of the success this method is used for quality control of products from the
“One Tambon One Praduct” (OTOP) project. '

UV

: ansusuFeanTumuiRaaset (Synthetic  Hydroxyanisole (BHA) Butg‘/]a_itéd' Hydroxytoluene
ftioxidants) I&gminunldeeandreaaniy  (BHT) uaz Tertiary Buty! Hydroguinone (TBHQ)
gREMNITIE WS mmqﬂs,mﬂwjﬁmnum? Tael BHA filazea¥1e 2 wuu dsznaudan 3-tert-
_ Lhﬂnawu'luﬂqm?ﬂs"mmmwﬂm o el butyl-4-hydroxyanisole (3-BHA) iludowlng
nam ndaeman qnn Tnglfvmn I lusewdne  wazfi 2-tert-butyi-hydoxyanisole (2-BHA)
nIzuaumrnansaniannifiufng ans  egdorlufiunmsnge fu Tasadsasans
wanAsanduauidaasizd Thun Butylated  Anma sanni 1

: OH oH
C{CH,). (H.C).C C(CH,), CICH,),
ClCH),
CH OH
3 3

ZBHA _ 3-BHA BHT TBHQ

oM 1 wdeaTasia¥1eaneans BHA, BHT uaz TBHQ
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Tugunwelal (EU) Widimesnuti sinwmy
BHA uat]luawslazinygiey dawie A
ANNATHLIAIEN " Wiawusauiiy propyl gallate
(PG) W38 octyl gallate (OG) ¥i7a dodecyl gallate
(DG) %aaqm’mlﬂﬂﬁ‘lmﬁu 200 Haansuse
filaniu dou BHT uaz TBHQ dWnwululefuusy
i %Q’Luﬂ‘u%’3mu?n’1'la'fﬁs’um’md'}ﬁnwu
TBHQ 1@t < vilawwLd1aiiL BHA siia BHT ung
ayrue L4 e lsifiu 200 AsdnFurafilaniy
11,21 ludszmalnamiudsznadnizniag
#151744 T AT 281 (W.A. 2547) éﬂqq"ﬂq
Fevuewng ayrynlild BHT, BHA uaz TBHQ
1elaiiAu 200 Radnfudaniansy [3] daumnu
ﬂ?:mﬂmﬁqmﬁ'ﬁmuﬁmﬁmﬁﬁgmu (3619.)
By Lld BHT,BHA Tuawnaveansau iy

13RI wwmedma lu Telnaenaion)d

NANENBEA Wunan 1Ak 50 Aadnfuse
Alanfu wienmgestiiaruiuldldifin 50
faanfusaniansu [4]

AmiATmsmTziBun ey
ueuAeanTunLidaAmEii AILAFNIRIFIU
184 Association of Official Analytical Chemists
(AOAC) 357 983,15 [ThAFAMd WA R ATl
ﬁQﬂﬂﬂqﬂﬁztnwﬁﬂﬂuLLﬂzimﬁu [5] dmsuAT
Airmzilugaetnesnendelufisnoey u
AfacviABAlameuasiaatreunes sy
wdnuag wieuduuansn1mmagaudsdmiu
i lfeszdanssinuayysigredanmed lu
fratnemmen sududaivaviliides
Aarolundnfu guaunileduanis
HRRLTU

48n1594e

d.‘ - - o
\Taalauazginsal _
\A78¢ HPLC Agilent 1100 Series Usznawl
fingl Degasser, Quaternary pump.Autdsampler,

UV-Visible Detector, Column zorbax C‘a'
(4.6 x 150 mm, 5 gm) (Agilent Technologies, -

U.S.A.) irdasssiseigynyme  Heidolph instru-

" ments, Germany} -

A1SLANLAZRITHIASEIY
| .~ . 1y

asiinslulng (acetonitrile) wnuaa
{methanol) #ila HPLC grade (LAB-SCAN,
Thailand) nemas@sn (glacial acetic acid)
2-Iwsnnuas (2-propanol) uaz weflaLEny
{rn-hexane) Tin analytical reagent grade
{(Merck, Germany) #NTuIMe§ U Butylated

Hydroxyanisole (BHA; Sigma,Germany) 15

‘Butylated Hydroxytoluene (BHT:Fluka,

Switzerland) waz@tsTertiary Butyl Hydroqui-
none (TBHQ ; Fluka, Switzerland}

FlsFHNasasanNnsgg
- dsuesgundudy (Stock standard
solution) 384 TBHQ, BHA us s BHT aanndindu
1 faanfusefiadans winalnedasnmn nTgI
urasdiwin 5 TaAniu szanely 101 {(viv)
2-Tnsruas v axfiinglulng UsnBuaeadu
5 faddar 1AVl lugifuquugd 2-8

aarsaviag WHulAE 1 anfingd
AVATAUNRIFIURANTEWINN TBHQ,
BHA uaz BHT wizeilneh o ansanmesgudiid
184 BHT uaz TBHQ 3ues 10 20 30 50 70
uaz100 lulnsdng dau BHA 1Rums 20 30 50
70 uaz100 Iulasams aaluvial Tunn 1.5 indans
uallFunmaAas 1:1(vAv) 2- TNIWUES U




o
qrverisine amvimndomn Ty Tadimmanasys

#1sazany BHT uaz TBHQ wiudi 10 20 30 50

_ 5 70 naz100 lulasnfureladdng wasld

- avsawans BHA Wadh 20 30 50 70 waz100
Mailasnusefiadans mua

ABLATENENSREALAINT (Mobile phase)

- RTENATREATAINAINES TAetin
éaé’qawnsmmm:mmhumimﬁfanm\:
Jémbrane filter) 9A Nylon 7179 0.46
LalAsims Wusiugudngns 47 Dadims

L ulegnsasanedan 1% nsmezEin T
ﬁﬂi‘ﬂﬂ"%ﬁﬂ 10 ﬁﬂﬁﬁm tLﬁQﬂ?ﬂﬁNﬂm?

1 deeing ihuRaineiuilsig
189 4. fwaylan uaz a.gvgnil

WJW"W]?VEJ.,L']‘RWHQ 1

'-__a;':%‘im'lu'lmﬁ auAsu 1,000 tulasAns azlg

=

B ENATRENg

fnptineamnven ﬁmﬂ’nﬂszmm 100
ETURVAVIES; ST T Feiratng 10 ndy i
Tininefinnm 50 adang dreiatnadan uasiia
NIy Asudadny ar¥nslulng (n-hexane
saturated with acetronitrile) 5 ﬂ%@ ﬂ%ﬂﬂ: 5
NaRAmT m’hnmdé’wns’mwnsmlﬂuniw
Wan (separator funnel) %4148 250 NafRamns
arinsioe 15 Nadans axitnrllng Fausasqe
uaflaLEnigu (acstronitrile saturated with
n-hexane) 3 e mﬂmm"mmﬁﬂﬁ'ﬂ'lé'lmm
Aae mmwvmﬂqmmqmﬂ wamuqu 40
XV RIL IE 1T LLﬂQﬁuﬂ’}ﬂﬂ’l‘i‘Wmﬁﬂ‘ﬂgjﬂ'ﬂﬂ@'}ﬂ
1 Ua@Ansres 1:1 (viv) 2-Tnswues
a3 tnslulng sz ldmatnafianmn st mnsa
Anmedonietaq HPLC

fMmazuaaAies HPLC

raauy : Zorbax C8 (4.6 x 150 mm,
5 pm) B wsvesansiian 20 Bilesang Tam
m?@mnﬁmmaﬁmmmqﬂﬁu 280 unTulums
SM3INTINRYBAITFERBFINT 1 PaRBag
Aauni miu.ﬂnmsl*i’msmﬁﬂuﬁﬁdquﬂm
mfﬂ.,ﬂwmm VlL"Jﬂ‘]EI'N ° (gradient efution)
AUANIHT 1

5"1~m 1 Gradlent elution IeaNuENA MUYy sBasEduAILT fandndiurasdirazans

Time (min)

Methanol (%)

Glacial acetic acid (%)

o
5
10
12
15

10
80
S0
10
10

90
10
10
90
80
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MTNAFAUANNYNA 291D BN ATz
{Method Validation)

MEVARALANMNA N NILYA D (Specificity)

nadeulaeldsisumnsgiunanyeg
TBHQ, BHA unz BHT Anadindiu 20 lulasn sy
slafindansandnieiasHpLC Lﬁﬂﬂﬂﬂ'ﬂﬂﬂ'}'m
WHNFATNTES retention tlme LLavms‘Lmnm‘xm 3
18l laevinmmagay 7 41

mevasaurTalusuRs A REE (Linearity
uwaz Range)

ﬁmm?a CRIEPIFIMNANTEWI N BHT
uaz TBHQ frnydidn 10 20 30 50 70 Ay
100 lulasnsusiafiaddns day BHA Ay
i 20 30 50 70 g 100 Bl SareTiadngs
Az 7 49 UAZATNNTINIEMI gAY
dufurasaninnsgmusiazaiiamuiuiafe
AT IR s R F anduriug (") Wednm
ANIThidunsg

RIFNANAUAMULLY (Accuracy)

e ‘wﬂaﬂufﬂﬂmum?a"mﬂmmg'mﬂm
TBHQ BHA uaz BHT aqludhatafiany
tﬂm'fu 70 uay 100 1MTﬂ?ﬂ?&JﬂﬂNﬂﬂﬂﬂ? b
wmﬂmﬁmﬂmﬂumamq ka1 meas

- i d g L4
WATIZUATELATAEY HPLC NAAAL 7 F1 ﬂ"lu’lm

mmtﬂﬂmumma‘nauﬂu (Recovery) & mmmq
‘lwﬁqmﬂav 80 -110 [6]

MINARAUANLLT LY {Precision)
wmﬂauimumﬁmmm:mammﬁm
: d
HANTEZWI N TBHQ, BHA uax BHT #imo1y

ELLAERLT! u'.ﬂfinmﬁumﬂiulﬁﬁﬂmuﬂﬂﬁ"igu?

mwuu 20 waz 50 lulrsniusiedadams nagay
7 4 I.Wﬂﬁﬂ‘l&’lﬁ']']m‘ﬂtlxi‘ﬂﬂﬂﬁﬂLF]:]‘%‘H (within
day precision) uaz¥INIAN WAL a1
5 94 (between day precision) 3 uNaTlugf
1aaas i Gusl ﬂ"lLummummﬁmﬁ'uwwﬁ
(Relative Standard Deviation, %RSD)

MEvadaLlindinuaInsasaadh (Limit of
Detection, LOD) wazmsvadaLdinsfinaag
MSIRBIUTUI (Limit of Quantitation, LOQ)

wmmuimﬂamﬂqﬁ‘awmﬂmmﬁqumm
720979 BHT uae TBHQ famadiuii 10 20 30
50 70 uax 100 Tulmsnindefiafans dou BHA
fraruidady 20 30 50 70 usz 100 Tnlasniu
Aefladamns wdnilunsisdimsewdon mtaq
HPLC mwnﬂﬂmmfgnuszmwmmwmu
unu X) fuuildig (peak area) 844y
azvtRTgAsrTin arl¥anninidussg
(y=mx-+c) ¥nrdmanmndisininvasnis
mw-zi’ﬂu.ﬂ:iﬂfﬁnﬁmﬂamﬁm‘iuﬁmmmn
ANNTIEURNT regression line) (7] s1AA7
mmm'lﬂmtmﬂmﬂummmmu nansan
'nmm}umﬂﬂuﬂu'ﬂﬂmnﬁm?m‘qmmm.,m
mnﬁmiﬁsqwqmmﬁmmmnmwmmm”lﬂ
Hnsfianiemseade Fyryrauiindazdacien
Lﬂu 3 Mwmﬁryry'lmmmu (noise) nagay 3
3 ﬂ’“&'}m‘b?']ﬂ"rLﬁﬂﬂ'll'iNﬂ‘]']NﬂlNiluﬂﬁ’i"J"-l'?ﬁ
‘lmmwmtuﬂ\uuummg'}u P31 AN 1998
G IE Tt ﬁ’rurmmmm'lmmmmumtﬂu 10 i
ta9ftyryausunay fhﬂ'afml,il’ui’uﬁq“ﬂ’lm piad

“ngdA Lﬂ ?_I\lﬂUFI'J’TNL‘IIN'ﬂu‘H Ufia3q UaziUa T I Fuef

Andleian RTF S (Relative Standard
Deviation, %RSD) liifin 5% nagay 7 41
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5 Tam 708 aminedomalulalswsnastn)3
Pt =, o
HANITIRELREIITOL

o =i |
ANTANEMIAITHA NN 1B ITE NN TBHQ, BHA Lax BHT aanu a1 6.5 7.4 LAY
ANTRTANENINTTINANTEY TBHQ, BHA uaz 9.1 unil musduszazioa i lunsdmsnes
BHT wuinAaanil Zorbax C, anuntnuanant 15 wift TasunTnunsy munand 2

TBHQ =

L
[ m—— BHA

At 2 TasnTunssl 2ee (1) TBHQ (2) BHA uag (3) BHT

N AR TdameAinmziE Aoy MTENATNINTI DS TBHQ, BHA LAY BHT
\WURsaT89813 BHT uar TBHQ udaemany mluﬁ‘f'nﬂshqnﬁfmwam‘ﬁ"lﬁwnnw'l-ﬁ’mmﬂuﬁ-_
vudu 10-100 Tulasnfusaiafans BHT: sonFusidaasManadndy 70 Uay 100
y=10.76x-19.43 wazilindusc@viiavdniug  lamiuseiiasiss wudnefdusinisnaduiu
(%) Wiy 0.9996. TBHQ: y=15.28x-31.58, 984 TBHQ, BHA 4z BHT Aaudiudi 70 uas
- P=0.9994 flou BHA utosmnmdidi 20100 100 lulnsnFuseiadfnsminiu 8s.61:2.30 fa
lwndurieflaffe y=15.73x57.36 uszdlAn  100.1553.51 82.7415.47 9 1001441 93 uas
 disAnsavduiug () winfiu 0.9998 86.67+3.58 111 107.73+3.97 musnful (A997 2)
B NMIMAABUAM NI UIBATI AT Ine

S =t ' =, P X o - 1
mean 2 Nﬂﬂ’li“l’iﬂﬂﬂﬂﬂ')'ﬂduﬂu‘ﬂ‘ﬂ\mgﬁmi’qzﬂ TBHQ, BHA waz BHT ﬂiﬂ”ﬂ\ﬁﬂh‘lﬂ'ﬂﬂﬂqﬁ

Spiked %Recovery (n=7) Mean + SD (n=7)
level (pg/ml)
{(bg/ml) TBHQ BHA BHT TBHQ BHA BHT

70 88.61-94.37 8274-96.87 96.80-107.73 64.684+2.30 61.,563+547 70.98+3.97
100 91.30-100.16  95.54-100.14 86.67-96.20  75.76+3.51 97.78+1.93 90.96+3.58
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HANINARELAI N ENR BT AT
seAuATITNTY 50 Tulasniuredadfng
NASEL 7 57T 1 T wudlafaeasdulsedng
ANHULTs9uTe TBHQ, BHA uay BHT winfiu
1.28 0.86 UAL 1.35 MINGIAY &IUHANS

NTA1 7Y unvinndnnnTuTals1sumnagyy]

Ammmfrireiuiung 5 Tu Suas 7 91 wu
TilAfesasduilrs@niacnunt 1l ures
TBHQ, BHA uas BHT Winfiu 0.20 2,51 wa 3.29
ATMAIY ( AT N7 3)

AT NA 3 NANITNARELATNLAENI8T B IIA Tz Fanay TBHQ, BHA uag BHT

Concentration Within-day (n=7) %RSD Between-day {n=7) %RSD

(ug;’ml) Mean+SD (ug/mi) MeanSD (Lg/mi)
TBHQ

20 20.83:0.29 1.35 -

50 50.24:0,64 128 49.9940.10 0.20
BHA

20 19.75£0.05 0.25 -

50 48.8010.42 0.86 49.7241.25 2.51
BHT

20 20.57£0.41 1.97 -
50 48.2740.25 0.01 49.5611,63 3.29

manaseLdadintasnisngsda (LOD)
uarlindninaesntsdadaliunn (Loq) 7
ﬂ“ﬁuqm‘lﬁ_’l’mnaunﬁ?-kegres'sidn__ﬂm TBHQ,
BHA UAY BHT LasannisnAdeusianyan

AIAANTALEIN1TATI9TR ATL 3 3 uas 5
TlnmFuredsdfing dauladainraniednids
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