10.

11.

12.

13.

14.

15.

16.

17.

g‘ﬂ Lmummmm']umﬁfi’ﬂaﬁuaugsn‘i

dnuan

tnlu
UnAneianE ng
UNAREBNNENEING
naFEngINLsENIA
dn91iny

CRER AT Iab N

o a dl vy A
ANTUEYNIN / NN / DU 7] (11H)

b

o

Unn 1 UnNu

'
a = o a

UNN 2 BUIAA V]f]‘]:f{]LLZWL‘ﬂﬂ@’]N’WuQ ﬂﬁmﬁlfﬁ@\‘]

D

b

aa o a

UNN 3 38AIUNNTIAEY
UNN 4 WANITINE
uni 5 agunaniidy eflmens uasdeiauauny

21EIN19A194

4 A oA

nAuUan (Ensenng, wseeien1lun19i4t , uuuaeunin wiseaw )

o

UsrdRgase

a o

o ' aQ o dl va o A dl o @
AULANTIENIUNNTINE (?Z‘]_! TANNUIAEY HIRE ‘]JW.FT.VW]’]L@’J‘@)



narasnanslatasanisanavaulnlaenduainnssiaauung

(Hibiscus sabdariffa)

d o

WA.UTIANUE  Suilimen

UNNFNNAARNN URATWUE

UNFIINUNITIU FE194d

NUNINLNRYUTITN)AIUARG
2555
AURNBUDINUNINYNRLSITNNRIUARA






narasaansiasanisanaauinlaaniuainnsziag UL
(Hibiscus sabdariffa)

WA.USIANUG  Seuddnen
(VA.N.AAINTTHLAN)
UNAMAAANT  UATWUS
(M. UAINTAEAS LAz INATUIaEN15a115)
UNAINUNIITTU F6158

(M. U ANLIAFATLASINALUIAENI15211NS)

NUNINENRLINTAFIUARS
2555
AUANBURINUNINENREINTAYRIUARG

i

(38T ATUNUAANYUNITIAEAINNNIINIAETITAJAIUATS

L] L]

1In15@n= 2554)



NAURIAE nare3gansnlatiasanisanaLeauinlatuainnsviasuuas (Hibiscus
sabdariffa)
HANHUMSIRY WA usATg  Saudiaen

UNAMARFNT  YAIWUG
UNANINUNITINL 5194

MEnu £3.429901 NEIE09AR

NUILY wangrsmenraniuazmaiulagnisanung lasFaunisisen
NVNINENABTITIN)AIUARR

Un1sAnEn 2555

NUARERAN BN AN ZANBNINNN9aT AL N beNTUANN NI IREL LAY AL ARL

garslntia Tadtlunsdnmn Ae indsresnauganilaiia guungiuazioanlunieain 99

2
aa

2 A A . ycg/ uI/
NUNITNANBDNAEITWUNIADUALUAY LU Box-Behnken Design Tae ldrinauLazLIeN

uaalumazaendnandon 11 foatladevesnndsaesganilaiialugos 60 D9 100
iwaidus Nranud 40 Alaldsed n1a3 160 306 qruugilunisann 65 Div 85 avAmalTea

waztanlnNgadA 60 4 120 WM WuqNENIznNIeRA AN 1 AL RN et In lae Nt

' o o &

4947 299.99 HadAniusedngAu 100 i lAun nndwesgasslatia 77.78 wadidus

QUUNN 76.72 avAmATEA LAY 88.5 W Nan1aztuauinlenfiunaninlfiazien

nsfinuayaBase Wiy 68.8 lafidus uazAAuas(a*) Wi 22.58



Research Title Using ultrasonic technique for anthocyanin extraction from
roselle(Hibiscus sabdariffa)
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This research was studied for increasing extraction efficiency of anthocyanins
from Roselle by ultrasonic technique. The studied factors were ultrasonic power,
temperature and extraction time. The experimental design was planned by the response
surface method (Box-Behnken Design). The solvent extraction of anthocyanins was
distillated water and ethanol in 1:1(volume:volume) ratio. The experimental conditions
were determined by the range of ultrasonic power (60-100%) at frequency 40 kHz and
power supplied 160 Watt, temperature (65-85 °C) and extraction time (60-120 minutes).
The results showed that the optimal extraction for obtaining the highest amounts of
anthocyanins 299.99 mg/100g was carried out by ultrasonic power (77.78%),
temperature (76.72°C) and extraction time (88.5 minutes). The antioxidant value and
redness value (

*a) of anthocyanins extraction was 68.8% and 22.58, respectively in

these condition.
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