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Factors Affecting on Maceration and Ultrasound-Assisted

Extraction of Unrefined Grape Seed Oil
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Abstract

Shiraz grape seeds containing the total oil content of 13.61% (w/w on dry weight) were used by
commercial hexane. The objectives of this research were to study the effect of solvent to solid ratio and
extraction time of the extraction of grape seed oil and to evaluate the optimal condition for maceration
extraction (ME) and ultrasound-assisted extraction (UAE). The effect of extraction methods on yield and
quality of grape seed oil were determined. It was found that the optimal condition for ME was obtained at
solvent to solid ratio of 6:1 (v/w) and maceration time of 30 min gave 11.13% (w/w on dry basis) oil yield.
It was showed that the extractive yield increased with solvent to solid ratio and maceration time. The
optimal condition for UAE was achieved at 20 kHz 750 W power, 80% amplitude level using solvent to
solid ratio of 2:1 (v/w) and ultrasonication time of 15 min provided 11.42% (w/w on dry basis) oil yield.
Increasing the amplitude level and ultrasonication time had benefit to improve the oil yield. Thus UAE was

efficient extraction process of oil. In addition, it had been found that the application of ultrasound enables
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reduction of solvent consumption and extraction time by 3 and 2 times of ME respectively. For the
physicochemical properties of unrefined grape seed oil were determined as viscosity, peroxide value,

iodine value and saponification value, which were complied with the standard edible oil value.

Keywords: grape seed oil,oil yield, maceration extraction, ultrasound-assisted extraction, physicochemical
properties
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B ME time (min) 15 12 9 6 3 0
™ Ultrasonication time (min) 0 3 6 9 12 15

Figure 1 Experiment of ultrasonication time with maceration time for the total extraction time of 15 min.
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Lmdﬁﬂgﬂ@\ju

Table 1 Proximate composition of dry grape seed (Vitis vinifera cv Shiraz).

Constituent Percent wet weight basis (%wb) Percent dry weight basis (%db)
Moisture content 4.70+£0.04 4.93 +0.04
Protein content 11.38 £ 0.17 11.94+£0.18
Oil content 12.96 +0.12 13.61+0.13
Fiber content 356.56 + 0.65 37.32 £ 0.68
Ash content 2.66 + 0.03 2.79 +0.03
Carbohydrate content 32.74 £ 0.00 34.35 + 0.00

Each data represents the mean of three replicates (+SD).
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4:1 uaz 6:1 larafianmsstarinuin T B nunanAngandIfignedan 2:1 TneBannssievinmin lunnsvery
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2:1 e BunAssiatinuin HAnuuansteiueenaladn Ay n1eaiin (p<0.05) Tnennsainfidnsngai 6:1 I
Psanmssetiuiin waznanaiin 60 wnil W Funnnanangaign Ao Seaaz 11.31 Tnsiminuds uazilaaa
gunsnlunisainle (%recovery) Anflufesaz 83.10 dlaeuRunnsaiadaeiasaniian (Geaaz 13.61)
PdumsiieeiBunndladuiiomaieand feeaz 100 wiAeninsd 6:1 wazaanaie 30 Wi s
Tinauan lunnsi1ean 60 Wi uaztiaduilunislinananienasanufonis Ae dAuaunsnlunig
afinldannninfasas 80 doufienandau 2:1 T Banassiarinuin wuaeieliannsnana linanangawiniy
fignandau 6:1 T BuAnssieriuin wazdaaanannsnlunisanaliay ludosfenay 64-78 Fedeldileane
m'fammﬁ”lmmi'ffiqé?muuﬁgmd’] fiensidau 21 TnenBunnssievinviin awnaninlUUiungafunnnanan
4Tt 478 UAE $9uiii3s ME wazapdnasdidasnnnaiigeazannindoniin Sanmnananligeiulasn
%qmlwﬁlﬁfﬂnﬁmﬁmu 2:1 TagdBnmsaetimin uasfisvavionn unsaianaan 15 wil wszanans
annsanidessiinazansuasiaanlunisaiin

Table 2 Effect of solvent to solid ratio and maceration time on grape seed oil yield (%db).

Oil yield (%db)Solvent to solid ratio (v/w)

Maceration time (min)

2:1 41 6:1
1 78,34 +0.13° £9.04 + 0.25° 9.43 + 0.37°
3 "8.59 + 0.16° 9.12 + 0.26° €9.74 + 0.51°
5 "8.70 + 0.15° 89.45 +0.43" 9.93 + 0.33%
10 #9.50 + 0.19° "89 78 + 0.29" 510.20 + 0.36™
15 "9.97 +0.13™ "810.10 + 0.15% £10.56 + 0.45%
30 #10.07 +0.16° #10.37 + 0.04* 510.92 + 0.27%
60 #10.19 £ 0.27° 510.78 £+ 0.32° ©11.31 + 0.44°

Each data represents the mean value of three replicates (SD).
~C Different letters in the same row mean significant differences (p<0.05).

“*Different letters in the same column mean significant differences (p<0.05).
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mﬁmﬁﬁﬁumﬁmg:u Wudfmﬁﬂ%@:ﬁuLmuwafﬂmﬁhqﬁuﬁtmﬁi@ﬂ?mmmmamﬁﬁﬁul,uﬁm\jummﬁﬁﬂéqﬁty
(p<0.05) ‘[mﬁﬂ?mmmmamﬁﬂﬁmﬁﬁmﬁﬂLﬁ'mzﬁuu@uwafgm mmia@%mﬂié’dﬁm?ﬁlu@mmmﬁgqﬁﬁ
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dunisdaedfutlpadss@nsninlunisaniasag (Hemwimol et al., 2006; Zhang et al., 2008) weNaNi Table
3 e limanudnnisldsriuuenn@qniasay 20-60 lriua lduansineiu usssduuennayniasas 80-100 i
annuindugeiign wazbiuansreiuetneditdfymneadia (p>0.05) fuAaRenAueunaqaiivanzas
dwsuldluarin fe Fenar 80 iy liUSunnmanAnguiame uaziilasannnsldueundangaiuluinls
AnAnaFaugenn Geanadanaseasiliznansng 7 Tuhfuillipmusennafeuinmsaanaiald

Table 3 Effect of amplitude levels (%) on grape seed oil yield (%db).

Amplitude (%) Oil yield (%db)
20 9.10+0.07°
40 9.35 + 0.25%
60 9.70 +0.33"
80 10.80 + 0.13°
100 11.08 +0.33°

Each data represents the mean value of three replicates (£SD).

*“ Different letters in the same column mean significant differences (p<0.05).
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ﬁqﬁﬂmmﬂﬁﬁ@ﬂﬁzﬁm wazaharaesuidlidulinredsunden Sudenldsamdauiarnazaiase
ENLNAR YU 2:1 Tne Banpssiariaviin
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NNA15 W7 Lanaly Table 4 wmmmwlﬂm@m
Nled1Atyneada (p<0.05) Imﬂﬂ?mmmm@mmmumummmmme” vvmﬂumﬂﬂmummmwmm
dlesanedusansladainlhindmngmenlindAwdulusoniazans dealifaiazanaunsndudilylu
i@@ﬁﬁﬂmaﬁmié’ﬁéﬁu LL@tfﬁ/Wloﬂﬁm?N@NiﬁN@a%uImﬂ@ﬂ‘ﬂLfﬂﬁ’ﬂﬁﬂi‘za%ﬁﬂﬁ‘v‘lﬂ’]?ﬁﬂﬂLVINQZ\]’&’]?(mass
transfer) L‘WINQ\‘I%H uenamupausanslafadliinansuia B nnnTiTaduaza e luadinldansd
BaannaarAaNNNsneen LN N LEULAN AN AR AR AN AL AN EILLLIS IR (Hemwimol et al., 2006)
AAAARNILNNUINYURY Zhang et al. (2008) ) I arminduanndaunan (faxseed) Wmﬁivmmmlumﬂm
pausanlIfiadavanaludanonse Funnsanantniy msnsaausanlsinastaeinanete fiemad
VMR NUTR lunnsdusaiu iz aneann Ty ansnmiunwlidaauinundesqanssmBianaseuuLL
d4249n91A (scanning electron microscopy) AW W RNERI N TUNIANN TR aT0Mae Betaeifia

1s@nininlunisana



NTATINHATNIZABNINAN 17

Han1ImMAaedly Table 4 wudnFunanandniduudneuetlutisiesar 9.66-11.57 Taaiuin
5 y ad o NPT - wy s X e A - o
Wi uaznsldpaudeanntgs wudlnadaainsununanas iiinauainnisldldaauadssnnnunga
¥orny 5.49, 8.90, 13.66, 15.42 uaz 19.77 duduan lunslinaudesaanudgetonanai 3, 6, 9, 12 uas
= o o ~ o A o P o e v a ~ Ay

15 Wi anansu taainisldraudaennnungenaanszinanain 15 Wl B unandngangn Ae Souay
11.57 Tnanmninuiia uaz i sunamanaaniinauainnis lildnaudesanung F%‘LLﬁLﬁﬂa@ﬂNLﬁmmm
svtzanain 15 wi) geiisfenas 19.77 uasilauanansnlumsaiald (recovery) feuaz 85.01 muu
anasfivanzanviLingil Ae nsatadannamAnrNEge A 20 Alaidsad Auenndqnianas 80 7
Shmdausesininazantsenndnedy 21 Taasunnssetimin uazldraudannnaigeatianaanszeay
181 15 Wi

Table 4 Percentages increased productivity of the yield from UAE compared with ME throughout the

extraction time of 15 min.

Extraction time (min) Oil yield Oil yield increasing Recovery
ME UAE (%db) (%) (% of total oil)
15 0 9.66 +0.10° - 70.99

12 3 10.19+0.18° 5.49 74.88

9 6 10.52 + 0.07° 8.90 77.31

6 9 10.98 + 0.08° 13.66 80.69

3 12 1115+ 0.11° 15.42 81.91

0 15 11.57 £0.10° 19.77 85.01

Each data represents the mean of three extraction replicates (+SD)

> Different letters in the same column mean significant differences (p<0.05)

4 naraREmesanaTidaliannnandnuazAMn NIRsi U A RagY
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Table 5 WU4133 ME (fluAannsannlnelifsinasaraasanennsaantnannaesudslunmetalaasenald
ﬁﬂqmmﬁﬁmmmw:Lqmﬁ'ﬁmma FetinAudaazldoaratauumanedali uilunimaaesd wudn
mmﬁmﬁ'ﬁmwdfmmmﬁav‘immmrﬁi@mmﬁm\ju 6:1 Tnenfunmsserimiin uazldiaanlunsarin 30 wil
Auaieanenonudeenis Ae SAuaEnnlunsaialduinninfesas 80 Liesanianisilald
Anadau Adlifindanu i dnunReades 49133 UAE wudndlaanuanunsalunisadaléfesas 83.91 il
AAIEAR AN TagR R Rl B AL As laumnaneiuaeneldadAtynieans (p>0.05) wanani
Sawd1AENNsREnLNsan BN sldiTnazane 147 3 Wi uavanunsnanszeviaan lunnsasalEd 2 win
20498N"9ud 5\‘1LLﬁdﬁ%miﬁ%ﬁﬁﬁqmuqﬁﬁm uiluszwinefinaudanmlsiainnuetaasifinaandend
dntan uaziesaniansinnns\fieessansnlefiafhumssiniinnau aedinslindeanulningandas
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Table 5 Comparison of yield and other factors for grape seed oils extracted by ME and UAE methods.

Extraction methods

ME UAE
Solvent to solid ratio (v/w) 6:1 2:1
Extraction time (min) 30 15
QOil yield (%db)™ 11.13+0.13 11.42 £+ 013
Recovery (% of total oil) 81.78 83.91

Each data represents the mean value of three extraction replicates (+SD).

" mean values in the row are not significant differences (p>0.05).

4.2 ANV NUNARD U
ravasaNTiinIARnIan nee N Enedunainfaeds ME uazds UAE wanslu Table 6 Wudn
AN AuuauansNgiRed 1 lTad A Natia (p<0.05) Inafinauntinaawundunatafands UAE JAn

ININATRAEAT ME lanties Armrdiiunsanasnsa liuagasy a1nunsunads leainyiaas ME uwaz UAE

e 22D

A1 1.34 uaz1.19 mg KOH/ g mma1sy feuddnaziaanuuanmneasdaliadAynieaia wldiaan
wANFNSIUTIAUNIN HINTIA WaTNLdIANgaNIN e iNIR§W Codex Alimentarius (1918) mm‘gmzﬁﬂﬁmm
PAAIUNITN (2533) WarLIzNIANIENINAIT1TOURY (2543) SelinausliAeaTy Ae Aavua iy 0.6
fadnuinunadeonlansenladpernm 1 n5u Uszanns 2 wh enalumszdebilFiunminWisqnalae
navinliilunansfaeieneuanARe UL UIBNWIEAS Laza1gil (2550) AamnumanEnsadas
e Tlnsinanames wazn1stuan wuanlAl 0.75, 1.02 Uaz 1.22 mg KOH/ g ANaIsu %‘qﬁm@;uﬁu
NI AT I AR uaz st lgdediadunaeiinsdmstiurinduien s s inalg
TN LT EALTROUI Y PR Py dnutlBunnunsaladudaszirigaanden (Fasay 0.60-0.67) Fatnsin
Bunnunsalaiudasyisvannfenar 0.5-156 Tugnanlaiadnas cBudananisalituld (A5, 2548)
Amasaanlmfesnuiaialgannia 233 (2.66 meq O,/ kg ol ladumnsreiueenalig 4 At neana A
agluinaininsgy Ae vindiulud (fresh oil azilFadanan 10 mmwmmeﬂﬂﬂ”lﬁm@@ﬂsmummuu
1 Alaniu (Nan.47-2533) Alalepuaesringiuts 2 33 (114.17-114.76.g | / 1009 oil) laluansineiuetneiit
AAuNeanic waziiAn IndiAseiusennuaesaRsziand wazAnle (2557) mmVL@‘Efamummmumummumnm
mﬂm@mu”l.m@@ﬂ"l,snmmumﬂqm SC-CO,) Wi 11241 /100goulIcvmm”L@T,@mmﬂummmmwumm
”Lmuuimumm@mmuwuﬁvmiuiuL@nm@\mmiﬁnuumLﬂummﬂi”ﬂ@mmimmmmLbnm@@mmamqmu
@giuu’mu mmi@‘imu@;aLL@mmuﬂ?mmmmhuﬂmummﬂummﬂi:n@umﬂLL@szﬂmﬂwuuLu@qmﬂ
oxidative stability  fd1e dauAnadeuniiadu wudnRANNuANFANTWNNe4ans (p<0.05) Taennsuiann
An8ds ME waz UAE Winril 202.62 uay 212.73 mg KOH/ g oil muanay ws ldusnsinanilugienmninwunn
7 GeannAdestaAteUes Akhter ef 4l (2006) ﬁmﬁ’mﬁﬂﬁummuﬁm@@u 6 ANeIWUg AaeAannsiagng
gnunfivies Anavewuiifliaduasflugng 188.24-210.00 mg KOH/ g oil uaasidiudnnsalasfufiduassilsznes
”Luﬁﬁﬁumﬁm\juﬁﬁwﬁﬂimL@Q@Iﬂﬁlﬁmﬁu%'\‘1maﬂ@uﬁwﬁmﬂuﬁqﬁﬁmmM@NINmqw’?ﬁ@ﬁmﬁﬂimma
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A EmsafminiumdnuzgdanieulniaznisatadaiansWiinasanesuadlilimnuuansnai vie
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nsafinlifinareduiFnaninianmaesinundnedu

Table 6 Physicochemical properties of grape seed oil from different extraction methods.

Physicochemical properties Extraction methods
ME UAE

Viscosity (cP) 26.13 + 0.29° 29.67 + 0.06°
Acid value (mg KOH/ g oil) 1.34 £ 0.02° 1.19 + 0.00°
Free fatty acid (as % olecic acid) 0.67 = 0.01° 0.60 + 0.00°
Peroxide value (meq O2/ kg oil)™ 2.66 +1.15 2.66+1.15
lodine value (g 1 /100 g oil)™ 11417 £ 0.71 114.76 £ 0.63
Saponification value (mg KOH/ g oil) 202.62 + 0.19° 212.73 £ 0.62°

Each data represents the mean of three extraction replicates (+SD).
** Different letters in the same row mean significant differences (p<0.05).

" mean values in the row are not significant differences (p>0.05).
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