\V‘\V:\JJAL\O oJJJLV/\o)L&..Z Lﬁ"'\p@w)f-)b

WUE dd g5 (9 bwows 95 3d Ol g (w5 3

"L o e 4ae ¢ (S s o dama ¢ L5 ag]l

jij" @5&-«‘ )‘_}T aK,ﬁJ‘b 6JJ)L.ZS IR &‘J& GL&)(}L& ajjf ‘.L.:IJ‘ L;-:LJ:J\S AJ;-),ATU,ZJ)—\
oo C/._uj.v alfx.ﬁ-}‘) 6}_})\.:5 0SS L;LU& Gu)r}l& ajjf sl =Y
Jd_;.h C/._uj a\fyﬁ-ﬂ) éjJ)L:SaM‘b &U& GL«.&)(}L& ajjf aéfS) A;?;‘}ATV;J‘Q_Y’

VYN 15 pds )l 80 /N0 /0 1l f,l)

s A

S5 sl s s ol Ul G S e 5 e S GBle g anbial, o3l il I Ziziphus jujuba Mill e (UL Cle
G Gl 5o asls il 5 el Sh mlo 5o ol slas ) 5 cel e DLS Sl 28 oS e VL ladis sl L o)
Sloz 52 WS Pl lag e w5 sl aleye 53 235 13 sp e s s s bt S S S Ol
it 1 S5) et S Dl st e A (SS eI Clis s E55 52 s se Ry A A gl Al B s e
@3) Gl dss Gl mdl (o sl oS 5 ((TBA) ad ) 520555 5 denST ¢ Sloo csdenl (s sla Ll o sd ahal oS
N 4, slde RN ICNY @Lg Gk s 3 i o S Sle w8, )5 S Ja el 5 J B S S e (PUFA SFA g
Voo p Lo SNV ETIAY) gy sde (YA £ /8Y) b a5 (/Y ") s oo OV/EV00) 63,5/ (3o p Sy il s
sae (s 08 2 ol o S e Voo /OTAO £ VYAY) Jslo sie (055 08 0 ol ¢S oo £/ 0A00 £ +/00Y) (sl sae (855 ¢ 5
Ao 53 VY 5 del Sl o y3 EVY (Gl Ole a2, DR 2y Gl ) el Sysnsbis (el 5 Gl Sles) ST,
Ao, YEVOV o ;3 YATE L 5 4@ 5 O3 (slagdas gla il ol olio 855 (IG5 sl dis (ol g 55 0n 5 Aol S 50
LS 5k lip e VAY s 3855 ] tligsn 470 /00 (o3l anlllas 5,50 Clis wtes 85, 5 Aoy AVO0 PUFA s 551788 SFA
Clin sy Gledis 5 L Lol g Sl pl b s el o o TYYA S Js el Olse s pl g £/80 W sl 50 5 JspS S

AL esls asls

Clis s 8 o oland 50 58 Slas e s 3 S 5 s el (o sladenl (0851 A

sahari@modares.as.ir:cs. Jy.

\a



Cle aan 8y olend sSC50 Slo st ) 2

Oan 5wl y <)

CLS 5 S S S ads s el S Sl (B
IF] it ol 5 s 2Nl 5 La il T (S 0
Lokl el 5l pete i x5 Lot
Olse 4 olie slaos,sl b 5l (ol 53 5 das e 1S3
sles s, 5 b gm Lo Glos slas)lS adsl ool
ot O (85 el edle oS des 35,1 L lke
Sran dlgs 058 53 5 il Sl aslsl 5 Cudle gliy s
SUles s mie ey 5 by Lol glr 2
DiE A) L s Jpoms slasalis 5 oss olie 55,
Sl algs 4 1) ege S Cedle el s s K
Sladesl fpoman s o O Slpe pl Sae )b
o0k dlesl bl 5 cadl 3 Lol i S bl © 1
G ol 3 o T ol 4 3B O 5 ey S
b b s bods o onl Sha slaods)
OL e plie 3 plial 2 15 A S e B 6 LS
Vo= 53 Ok 3 o p S A o e Sl lils Ol
Le] 2580 Jool> G551 ) AS

M 30 Sy slaps) slads ol 5 L
b s Cleana ) el Kl rses
wer 8, Sl eslinal wie o3 i Olaisd el O
Gass ol 3 s o i 550 2lE mlo s Cls
i S s (S bt S Sls s
o2l (Gale (Gl (s Sy gl et ls ol
o bl oS5 (TBA) al Syl
slis (PUFA SFA ws 3) Glads gl il
22 2 Py Ao Gramens 5 b s pul e Js A S s

3S 2N s 250 e i 2y,

a U:'}J 3 é‘jﬁ -Y

e b gdir o anls Sl 6l b3l 3yse Lol sl
J‘;':;‘°L<*:iu)i“{}“t€3€)s)j‘€}d@cwleag
oo VL (Kan g eslinad sy glard slse A
5S4y Ol S e o5 s

&..9‘3) G‘J&;’Lu‘—\—"

s_JL:wT NECW Loy 5 wsls Cle ogpe atea izl

Lo gl jn cole (A Dl a4 LA 5 5 dalf,i_ll.aﬂ

\Al

dode —\

o Y yeme &S Ziziphus jujuba Mill s bl e
ke gl b gl e gl sbe
i i o s s anbial; o3l 5l S il el bl
Sl LSS Ok 5 DU e V=0 b g gL L
b soms ol S £ s 5 St S Gl 3 s
8 Lol s i &S WIS e 5 s 0 fels
s Ziziphus mauritania o &8 55 Aoy, 0 ol 5ol
Yo ciS as3b Uy oolal &) sou Ziziphus jujuba
Shobte 5o Ol 53 asde M5 Oler lassis iy s
@ 5 ol izns gl 5 @lndte 1y O g OLS
(ol Ol OlldS Olul i Gladlkal 3 sdes sk
Olse & Sl )ls 5y o8 5 (s 33 Olden o5 Oleda!
Olulz Qleal Lol S5l 5 e OV e S (S
3305 Ol cpl (65,58 bl s (glegrs olSSlr g
Ly SSa VWA Olgs 0l ole Sl LLSa VYT |
plie Sis Llis o5 WAY A5 LS oo s 0Ll 5
S gl S il asls ol 55 4 |y Jguame ol Ul
Sl 3585 e GRme Okl pl s Cle Wy ds)s A
5 Ul e Sllay (oopd (SiF 4 pslie LS
b ool e JLSis Ohss (b 5o 5 00p biolan
@ s s 4 g edd Jesie SV e L b dlis o
il S 58 s UL ane 5 slay s 51 S Ol
5855 s i 0T ool o LBl o e s Ol
ol Vo LSt a5 sl ol b S Sans
o5 Gl a bl Gl 5 edSs O sdes g
Cos 3 e bl B Gb e e L
s o Si S B s Jeb edae glac b
S0 Al 5 b ds ol lasl e.x;;SHj
Olays Oy A3 il b ablie ( oleS| 4o 5 Lledls
S RalS B s S (ke dplET 5 S5, e
O JsaedS 5 b pedS 5 falS 5 05wkl O
IV ] e sl 4 0T die Sl gt S5

o Ll g 51 (S sS isn ol Wl lae g
bomlus e a5l boolsy bbb s us e

C}t‘uij J:]‘-') Lh(}t‘uijjji ‘(B ¢A ‘C ej; Lgug}:‘tij)



\Yav J\JJA No 09 VA o)Ls..z

STy 3048 g 03161 —4-Y

VT s 5 albs (algdy 2oy b A1y 50

sl S5 g5l g5 kil (g S 01N =Y oY
(TBA)

Al GaFld L OaeleST a5l OV s
Souslss Al 2l S (Sl Sl
oS Verr 53 e dadll (o3 Oglle Olpe Sl astls
Ol 2 lblkul Gllas S5 52050585 dol e AL 0 o2
ngs e)".)d\—dhl.; Lgl.h &S LAO,‘EJ)) V28448 e)Lq...: L

[AT 0 el (it 55 & SO 5200l = Aol e

2 ez sbhl S5 e S1N-Y

38 P 5bs S b s e god
Chrompack CP Jue 38 3l S5k s oKaus
CP-FFAP-CB fused silica ¢ s .2 oslize! 9002
S5U s 5 e be /Y0 a3 e T Jub 4 WCOT
23S 8 esliad 3y5e jtes Sen /Y (ol 5B) s
il Jol 58 SLas s A4/88 ol b s ol 58
Sop Sy ol e Sl aly s ISl AS Y O
Yo e b e o 42 Yo e 1180 C0 gles s
3 4283 Yo g el D§\/\~C" G oaids 5o ol 8 sl ax s
Yoo bl aids 5 Y Closn b s 5 olile Los 0yl
Oley s sl o5 by ol 53 OLL Uy al [hljl ax s
split- split G, o3 5 Gy Jos 5 o s aids b0 S

ol Ve ) el less
Baws & Gy Gl e bl ilegrie
(Metcalf, 1996) (il 2y, o 38 31 S5k S
wey bl Gl SO s 1y el 5l as 8T s ol
W Lol O 4 Ao s ¥ Jslte Spm g O s ol
Chle L (Crs o dnl) Jotls splulal wpw Vg
B3Vt e o 03l OIS 5 Ll 2 e e S L X
St bt |y ) e Bl g O gl o
A 6l o & doys Yo BF3 e OYIVO o 352
Sl ey w3l G O plam 5o W30 Y e
5 A esls OIS 5 es,S Wl OIS i ) sdaee O
salal (e g/vee mb) plsl S Joms v ) e

03 oy 5B OAE (3 s 5l dey LA esly OIS il o

\4

ol ssg Sl @5ed G55 Rl 2 aw Ol 4 [O] A0 SEx
S d P gl AR Sl Sle anes Ll e 055 5 2
BYRCITVL S ANCIN VRPUII - RN P30 | JL N P PP e
OSS cos wln S Lo o5, gl Sl o 807 Cgles
o b gy 855 5 P bglovs s (235513 pslke
[V s las £0°C gles 55 M s Ol 2 oS s
090 b 3 Ly —Y-Y
G b (OWT S 0) OSs Dl SaS b 5 ol s
23S spe V] soleniay s bl aleS oo
SB90 Ky 65 oIkl —v-¥
Fdao) wlas¥ mar S 5l eslinad b e, 6 @500 K
Es S Wses b (5, o3l (Tintometer ¢ 5 0l ST
s T sles 53 O Ky 5 JEl e V0 o S
Il ikl Ky gbeadd  Glkil L ol 8 sl
IR NI

CnSd g 2 s —E-Y

agSIEs Sleslinal b la & sed CnSh o 2 e
23 2l 58S ATAGO s 5 el RX-7000a Ju.
(0VeA) o)led Ol o syliilal 2y, b Yo C gl
—ShF b o sl by 5 CuSE o b (5,5l
AT 42 ol (1YVY) oLl

B oy a3 4kl (g 80510 —0-Y

VT s 58 o3l se s S5 sy S8 &

Sh sde (5,805l =Y

Olpl e sl Bss b be 6 Gl e S
2 sl s a gk ade (LS o3l EAAT ol
TAT il (V) 3l o — (St ba o 5 b (85,
Sl U 6}.5‘)"""3‘ -V-Y
&Se51u1 (AOCS, 1995) Aa 6-38 b . sl sue
Y] as

Spbe sds 5 S0 5lul —A-Y

S altlad iy b b wges Salo e gl
sl sy s Salo sde (6,8 oIl (Vroe) olad O]



Cle aan 8y olend sSC50 Slo st ) 2

Oan 5wl y <)

SIS s Y C gles 4 dee, BV mIn/'C s

GLaeS 5 b 238 plnil ddds V0 ey bos ol 3
Glos U glalad O soml s g SLa IKaT 5100 0 o il
S350 Ol ads mal el s eslizad Yoo °C

DYTas ol s

bl b -Ve-Y

ot 5855) slad S ks~ bl s Sl 4 s L
spms basls (3lal o 5 s OSGl e )ls 39 s (Cle
o3l OLE ke £ lae Gl ol oy o @ @ 5 4l
Excel Yo\ i1 o5 5l bajlssed ey gl Lo
i LSS L e Slilesl bl s 3 S eslind

,_)\j)ﬁ

C&aﬁ}@w—‘”

Lok f9) plend sSupd ols -V-Y

wle

2 oole s ates Gl Shy Fa s ates Slasls
3 o S S e LSl 0 03,51) s
ST L 5 Gl dis wdS Sl s bl Ol8 e
Lol 58 5 e ks Olo3 fons sk & La0]
A lis oz o SV a sl el S5 w03V sls ol
oSls As ol wisad i sy O S /A 5 e oS
Jlie il 3y doss A Clis s 53 3m g0 s, s
Vet S s 5 el o) ek Lol o
A3l e sl o3 VAPV UL ws 5 e, Ao

[e]
lzal, Olsie 4 5 039 o) oo S Sy e 51 K5
e Lo gie 350 o ol (ST slagE ) ka3
s eB Y R Cle wn 55, K glaaxls
o8y G s (Cadlald) (355 5 (L,508) 50 8 Oljes
L oo S by sY (oSS, e 3 s o UL
Ol (3 4 5303 4 o) YR s & 50
s sk ol s (Co 13b-45 sy, AOCS) was e
3 Sis ol s S el VHEVE0 (Ole atas i,
Ao SIS 5 0l alkleal sl Ols Kkl 5 amS iy,

Aal_e VY70

\4

Y O5s e b B S Gy e, e ) OSSO0
.[\\]M&)J-SLg)'lfdéljf}:uj;elf;mag‘jzgjjgg
-7

Isgme o ol e =

J}P:Ag_)ﬁ.}:.«h_{.ljj&dx V/é_,u&.-‘;%:j_jé‘/éﬂﬁ)j}

3= Cig:3
o= Cigot ARA
(¥-Y)

cuslislloys = Ciaot+ Ci70tCisot Ci41Cis

Cuslil e ts 53 =C 15.1C 15.21C 1531 Cle

D55 LS 5 5 051811 Y

4 szme HPLC olSis 51 bl 355 Jlaie pnd 5 shien,
Technochroma s s L. Partisil Si Sp o5z
Il 5 e Lo £/ O kb e Sle YO Ot Jsb)
b b il psle S KaT 5 (e Sn 0 St 5B s
o OIS bl bl 51l eslinal a5l YAY
B Olsear aids e ) 0L e L)Y
A bl Jame slos 3 3l Jas A eslizal S e
S8 Gl Aoy 49444 ot s L psle 58 50
3, ekl S et 5B gl

O e Vv 3 o SY o 0 ey 4l Ll
Ddie 4y g A3 esls s O S 2/80 Bl 5l 5 edd 33,
Sl szl Ikl S G ol 4 1) 5 S Y
Gl i Gy os 4 wlie lald 53 35 s BSy
bajlibal losl Ol s bS5 e S alubs
Slr S e LGS 51 p Sy e 5 A3 Al
G 3 S S sba S S S s Bl Sl
DY] s eslinal s skl

IS Jo el 55 o310 VY=Y

e OLan s Nyme iy, olal S Js il (5l sioms
S SISsls s Lol cs S bl Yerd
Ot & pgzms oo oS 5558 ol youngling 6500
(s +/Y0 X 2 sl Y) Supelco L TYM-5
Yoom/s co b bl 5K Olgea ple 510 el
Srombp s YACT 555 s slos 5 A ealinal

Lol g aids Yo e a0 02216 L YAOC 755 les



\Yav J\JJA No 09 VA e)L&.«iv

Table 1 Physicochemical properties of jujube seed oil

Average + SD

Physicochemical properties

14.4705+ 001
1.4665 +£0.00
3.8001 +£0.42

100. 5385+ 6.28

60.7120 = 3.87
4.5855 +£0.05
8.7480 +0.00
Not detected
Not detected

Color redness/yellowness (Lovibond, cell 1 inch)

Refractive index (25 °C)
Melting point (°C)
Saponification value (mg KOH/g oil)
Todine value (g 1,/100g oil)

Acid value (mg KOH/g oil)
Percentage of oil (%)
Peroxide value (mEq O, /kg oil)
TBA value (mEq Malonaldehyde /kg oil)
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Table 2 Fatty acid profile of jujube seed oil in comparison with grape seed and pomegranate seed oils

Jujube seed oil

Pomeg}ranate Grape seed (present study) Nutritional Saturation Carbon Fatty acid
seed oil (%) oil (%) (%) value degree number
- 0-0.3 1.259 - Saturation Cu Mpyristic acid (Cy4)
3.89 5.5-11 8.209 - Saturation Ciso Palmitic acid(Ci0)
- 0-1.2 1.639 - Unsaturation Cio1 Palmitoleic acid(Cie:1)
2.81 3-6.5 2.731 - Saturation Cis Stearic acid(Cyg,)
8.48 12-28 47.324 ®g Unsaturation Cig Oleic acid(Cig. | no)
8.56 58-78 32.581 o Unsaturation Ciso Linoleic acid (Ci3:2, n6)
0-65 0-1 2.834 IR Unsaturation Cis3 Linolenic acid (Cig:3 | n3)
0.50 0-0.3 2.176 oy Unsaturation Cao4 Arashidonic acid (Co4, ne)
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Table 3 The percentage of sterols (mg per 100 g) of jujube seed oil in comparison with grape seed
and pomegranate seeds oils

Jujube seed oil

Pomegranate seed oil Grape seed oil (present study) Sterol profile
0.17 0.5 0.1872 (CHOL) Cholesterol
8.55 7.5 7.9337 (CAMP) Campesterol
4.90 7.5 9.7962 (STIG) Stigmasterol
76.01 64 61.933 (SITOS) Sitosterol
5961.7 2000 2330.8 Total sterols
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Table 4 Tocopherols content (mg per 100 g) of jujube seed oil in comparison with grape seed and
pomegranate seeds oils

Pomegranate seed

Jujube seed oil

oil Grape seed oil (present study) Tocopherols
27.38 16-38 935.55 Alpha
5.7 0-89 7.825 Beta
140.261 0-73 7.825 Gamma
187.72 0-4 4.45 Delta
425.95 240-410 955.65 Total
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Jujube (Ziziphus jujuba Mill) sub family of Ramnaseh is native of tropical and subtropical regions in
Iran. Jujube seed is rich in oily compound which have nutritional value and it has many applications
in food, medicine, and cosmetic industries. In this study, some physico-chemical properties of Jujube
seed were investigated. At first stage, Jujube seeds were extracted by hexane solvent in ambient
temperature by submerge. Then, the oil percent of Jujube seed was measured. After that, the physico-
chemical properties of oil such as (color, refractive index, melting point, iodine, acidity,
saponification, peroxide and thiobarbituric acid (TBA) values), fatty acid composition, nutritional
indices (PUFA, SFA, ®s, ®;), tocopherol and sterol contents were investigated. Results were as
following: oil = 8/9%, index of red / yellow = 14/4705, refractive index = , melting point= 3/8 + 0/42,
iodine value = 3/87 = 60/71 g I,/ 100 g oil, acidity= 4/5855 + 0/052 mg KOH/ g of oil, saponification
value= 100/5385 + 6/281 mg of KOH/ g of oil, peroxide value= trace, and thiobarbituric acid value=
trace. Moreover, Jujube seed oil was consisted of 47/3% oleic and 32/6% linoleic acids, which good
in nutritional and stability values. Nutritional indices of ws, 3, SFA and PUFA, respectively, were
34/757%, 2/834%, 13/446%, and 86/558%. The oil of Jujube seeds contained 935/55 ppm alpha-
tocopherol, 7/82 ppm beta and gamma tocopherol, 4/45 ppm isomer of delta one and 2330/8 ppm of
total sterol. In consequence, Jujube seed oil was diagnosed as a good stability and nutritional
properties.
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