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WKL KWE 2, Kk "

(1T Tk X3 bR EFR, Td # M 450001;2.43 Fa i R A5 LT, 7T d 42 A 464000)

FE L 4 AR B S #7069 ao o A R AL, SRR E A 2l R 3R IR A ok, ST AL R A £ B4 Ae
LT RAT i 89 S T B AR E AR - BEAT I T AT, VAR A AT R 4 S A SR R R LT RAT i 64 T A R FR AR
TR YE LR R LLRATHIE A F A 18.52%~21.19%, T3 4% 4 19.83%; % 4 &
A 25.37%~29.5T%, F 3 4% 4 26.63% ;4 Fr 4L frAF i R 7 R 35 2 AR B B | A E Fe sl 1H
A AR E S LR A BRAA A 1.09~16.72 mg/g, i BALAL A 0.95~2.01 mmol/kg;4 A
T b AL IRORT 0 RS B BR AL R VAR AR AR IS T IR A £, E B A L m R (42.84%~50.79% ). iR
(27.58%~32.38% ) Az AR 8% (17.04%~24.25% ) . A2 fig B2 (1.93%~2.61% ) . T ik B2 (0.46%~0.61% ) ;
LR P A F E A F 85.81~99.10 mg/100 g, F344 % A4 93.30 mg/100 g, &L a-% F B
(18.41~26.69 mg/100 g)F= y—4& A &8 (25.20~28.84 mg/100 g)h £, HApk LA EXE L0
50.82%~56.03%; ~FEeaft kR LARATH, LEBAREERKEZF, §8B4FH 199.15~
298.35 mg/100 g, 345 H 242,42 mg/100 g, ¥ B-A§ B A £, & & 5L 309 76.36%~
82.69%; R S ft R RO L RAT W EP-WF M X FFEBRELZTLARKER RS
1.68~4.53 mg/g; 2@ 4% A4 5.78~23.22 mg/100 g;B8-#AF %4 % H 0~9.66 mg/kg. LLARAFid

AHAEABREGH TR G T,

KRR Rl ISR AR EAE T E; S

FESZES: TS222'.1 XEkRERD B

0 B5l&

2T BK (Hibiscus cannabinus ) J& T 53 25 B K 8
—AEE R AR, A AR IS N
7 e AR Y, R R M X R VT I
DL K J X346 7z FkE, Rl TRTERZY 100 5
hm?2! F [ Fb AT 21 R 32 88 LUK U 9 2541 b ) 4F
40, TG 40 L7 di b A 3R ) 4T
IR TLLRRIFIF, 424 1 200~1 500 kg/ hm?*,
CLRRKF & RN 21.3%~24.2%"), & T K 509 &
(LY 18% ), R IL LT IRRAE > V8 7E 19 A 470 el b 9% U

Wr#s B #:2017-07-08

EFE A BT (1991—) , & MR HE & N W LRFSE AR D587 1) A
SR TSR .
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HA — I RN E, Har, BN R#H B &
XL RRAF I HEAT T — 28 W 5T, Mariod SEHESY T H
i 5 — 48 Ak B 4 BURI I 2 o 2 BOGE 21 B £ 31l 14 i
IR ZH I HEHE 3R E AR S B B 5200 5 Chew S5
WFIE T L1 IRRFF I 04 25 RG  d  xo JHE FRAb AR 1 e
RIS PE A TS PR BT R U R 2H AR R A Y 5
i) 5 Chew SFCMAIT T 13 B 8 AU B A KT LT RRAT-THh 149 it
FERUE M PR TS P Y 52 e 5 BT AT 3Rk SE O B T
ZUMAFIM B BRAG BT, R ST 1 L0 RRAF Il RS R
T A PAESE X Z0ROF T o i 21 49 0 i i
R,

VEZE KM 1 4 AT [R] i ol 21 JBRA 19 3 220 43
A, IF R IE C e i 7k A8 20 RRFF I o 38 3 Xof
4 AN TR SRR RORF I B LR AR A g iR 4
B AR AR B BE IR B2 E A
S3 BRI A3 A, WA 0 DRk O £ BRI B
M RE I o B9 25 5 AT A 20 RRFF I i o 2 R DA &
ZLRREY R E F RS
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1.1 #R5iKH

ZTRFF : A241 0328 (214 F2 (4241 992 AR Al 1
AR BB RO A BR 2 F o

IEC ke OB A AR LA A b
UK TR I O e 55 150 34 43 A 4« R R 28 ik
FIA R - B- y- S—E BB AIET =K Bibn
S (4 =98.0%): Jtat = XAEYH ARAGRA
Fl 5 1L R RE T R IR AR v i IE S BE I B4 65§ I
S 5 B O L S AR M S ONL O3 (
FIERE ) =9 S BEMe (& 19% = WP LG ik be ) - 26 [
Sigma A Al ; fR I LR R E TR AR A
Ao
1.2 FENEMEE

Agilent GC-7890B “TAH (835X : 36 [# L HEAE A
F] s Waters—e2695 15 RO A L35 . 55 [F Waters 23
] ; Kjeltec 8400 4> H 3L IR E AL : F12Z2 FOSS &
F) 5 2WA) BT LT EA i BB R A R A
A UV=1100 5403 JE BT ik 25 5 ik (U AT
BN W s MTN-2800W &UIWCHE 47 %5 8 . K LR 9%
BT g A B w5 FW—100 538 7 BE Ry i AL - b
T AOE I E YT AR A B ¥l 5 WSL-Z He A il £
1 RS B2 A A R W] 5 RE-2000A JiE %
R PSR AR
1.3 A&
1.3.1 2 RAFegasmm g

IR R ¥ 0 B 2 A2 AR B GB/T 14489.1—
2008 5 K 43 I & 46 F8 GB/T 5505—2008 ; 4 i Uy &
B E MR GB/T 5512—2008 5 K25 11 )5 & 2 il &
IR GB/T 14489.2—2008; KT 4k & 2 ) & 1 IR
GB/T 5515—2008.
1.3.2 L0 fRAF i 69 32 IR

ASTR) S AR L0 RRAT , Ry s 3k 20 B 0, AR EBUR
K50 g, HIE O bedE B, B L 1:8(g/mL), T 45
CHER KA TEREHEEL 4 b S5 308, Zheih7E KL
55 CHARIE G, S RL0RRFMIE BT 4 CUKES
T AERE
1.3.3 0 RAT b o S 69 ) 2

oG H8 Bl 2 4K B8 GB/T5527—2010; Xt %5
I 5E M BB GB/T 5518—2008; BRI & 1 B8 GB/T
5530—2005; ML{E I % K B8 GB/T 5532—2008 ; i
A AL I E M B GB/T 5538—2005 5 52 Ak A8 I 5 4&
B8 GB/T 5534—2008 ; {43 I %2 f B GB/T 22460—
2008 .,

1.3.4 20 JiRAF o 0 g Py B2 4R s ) 2

Jig 105 2 PR A T 45 R GB/T 17376—2008
CHAE i B B 1D 2 FR R 25 ) wh i = SsUPb Ak o
JIE Wi B8 s 04 43 B S I A B GB/T 17377—2008
CEh A W i g g 105 R R g A €0 3% 4o A 0 )
17e

M3 4 F HP-88 (3% AT (100 mx0.25
mmx0.2 wm); PEFE IR B 240 °C, 4309t A 50:1;
KRR THE , 140 CIEFF 5 min,4 C/min T+ &
240 °C,PAFF 10 mino & KA 2 F ARz 5 (FID) - it
JE 280 C; AN Ny, W 22 mL/min; 5 B < H,,
W 30 mL/min; $EFE R 1 pLo A P8 A 5 B2 H g A9
PR FA B (R, 5 e 06 ) LR B8 B[R] R4 7 X0 b, 200
H TR R IR T IR IS, RA BRI —L 1T
FE AT
135 apfFmbht i EASTNE

HERE RN SR GB/IT 26635—2011
(Ghia®mis-EET MR AET = HH & REE . &
SRR 0 1 7 ) Fe ) 25 AU s

HERPRILZ) 0.5 g MIAET 10 mL 28 &P,
EC el iR, BB E RS G E I 2~3 mL

Fihe 0.45 pum OERE RS, FF S A0H 6
T3 AIT o AR HR R XT3 B8 IsF ] 22 o, A 4% H A E] A
IR TR AT AA T = EE &

WM 5,385 551 - Waters 2475 D& GG 2% ; €43
FE R IGE AR R NH, A (250 mmx4.6 mm, 5 pm),
WK 0.8 mL/min; H: iR 40 °C; ¥ & I K 298 nm; &
FH K 325 nm.

1.3.6  toppdFab b § BAe 22

55 P B 9 I GE 2 PR GBT 25223—2010¢ 3 it
Yy i B £S5 4 ARRD B R e . RO
%)

g B b )G o B R 2Ly, FIHHZ @
TR S RE S A B R Ay B . DUIR S e BE R N AR
Wy, 38 3 ORI A S B ) o 3 e A X
P B8 B 1) 8 3 R o 0 £S5 AR S, O A 40 e g AR
H— AT A5 & B B % i

S A 0F  HP-5 B (354 (30 mx
320 pmx0.25 Mm),ﬁ/ﬁygﬁ/ﬁjfﬁﬁiﬁgl ml/min;
PEFERE 1wl 200 e ol 20015 HEFE 1T IR EE 300 C,
o 3 B 360 C.o
1.3.7 At F B-AF Zegml e

ZURRATI R B b Z A E S B] Zheng 5512
A9 7 15 o FREL 200 mg 2T RFF VA 5 mL PR -2
PERA TR (B R 4:6) , BIZU4E S 1 min, FH 4>
S0 BE A U W 3 AR S 453 1505 .645 .663
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WK R S LT i 80 5 R R R AT a1

nm —FEQW%TE(A%} \Asos \A645 *ﬂ A663) ,ﬂ“% B—Eﬂ%
MRS

B-% P EEZE (mg/100 mL)=0.216xA & —
1.220xA 515—0.304 XA 505+0.452%XA 4550
1.3.8  ZL kAT F B g &2 6g ) 2

21 R AT I P BRI O i i I AR B GB/T
5537—2008 47,
1.3.9 ZuikArahF E@Ba2 e m &

ZTRRFF- Tl R R T B 14 I SR P A AR 5
e, HAREES IE N S0 151k FREX 2.0 g %
F5mLIECKE, 5 mL HEEKER (KN
60:40) , il ZUHEHE 2 min, X5 3 500 r/min .0 10
mino H 0.2 mL H L E F 10 mL 2SR, in 2 &
FKFERER 5 mL, B 0.5 mL &K 850, 5
3 min, T 1 mL B R EA VA MR (J5 £ 4388 35% ) , 2%
BFKERERZE 10 mL, BEAERE 2 h J5T 725
nm 58 B CRMFE S 2 B ) A1
PR 3 M RE AE 0.02~0.1 mg/ml 22 il A5 o il £k, &%
LI 100 g P & A & E TR Y 5102 v 5
1.3.10 #¥Bam

IS EHE AT IE 3 Wk, BOEEE IR A A
XA i 22 o

2 RGN

21 AHRFEELANSE

2 1 o] LA W, 4 AR SR 0 20 RROFF 76 4
REWF ML & i B AR B 225, mEH
Y K5y KRR G R EERAHE K
H, ZEAE F2 (R B HA s BRI D RO B
LM ARTE 15 LR D AL 113 S K . 200K
KF I HLAG 05 5 B8 18.529%~21.19%, -3 & &
19.83% , {X T Mohamed 55 147 i %) 5 1 (21.4% ~
26.4% ,F-PI{H 23.72% ) . LKA ML H 35 22
25.37%~29.57% , V-3 % 1t K 26.63% . 5 = WML IR

R 1 AANRE S AL RAT 0 2
Main components of four different varieties

of kenaf seeds %

Table 1

i 210328 LI F2 AL0992 R 1=

HH i Wi 18.82+0.01 21.19+0.01 20.78+0.01 18.52+0.05
L 25.56+0.05 29.57+0.03 26.00+0.02 25.37+0.06
HLEF 4t 14.51£1.37 15.69+0.72 15.45+0.53 15.50+1.12
Y ix 4.78+0.03  5.14+0.08  5.49+0.02  6.25+0.09
kg A%
P 5.50+0.02  5.05+0.01  5.00+0.05  5.30+0.03

5 UL 28 19 3% e R WA L0 RAFFE AR i T & Ao
TR BRI Ty A A N T & AL
2.2 ARRIFHAELER

1% 2 AT, 4 B2 RRFF I FE 3T 64 5. AT
R A E RN B A5y T AF AR RN 25 5 o A X
T H Al 3 FhimAs R0 1 5 HAT BN 67 B
B R AE AN 3 SR AR (E, X AT RE S 192 o B i 77 1)
) 45 Bk B A A7 25 AN 24 B ok 7 SR ST BF 5 R
B, VIR AE L R R A T AT 2 S EOm IR R
A A AT =, R

AR i 1 S ARAE 2 B, 20 BRI A B i R
FEE B A B , R0 RRAT B TS T,
AR (B2 A R s A e T A5 Tl

B2 4R S AL 0 2RI A
Table 2 Physicochemical properties of kenaf seed oils
from four different varieties

WiH 210328 ZIfR F2 A20992 k15
POLFEE(n™ ) 1.467 0£0.01 1470 5002 1.467 5+0.01 1.470 5:0.01
AR 2 BE (n™)0.901 5+0.23 0912 5£0.16 0.868 0+0.08 0.886 9+0.21
7% (25.4 mm

Y22,R09 Y22,R0.9 Y22,R1.0 Y22,R49
L)
FR{A/(mg-g") 5.86£0.01 1.72£0.07 1.09£0.17 16.72+0.02
i A
1.24+0.18  1.80+0.17 0.95+0.10 2.01+0.11
/(mmol -kg™)
AL
. 184.73+0.22 181.65+0.14 178.35+0.06 175.72+0.01
Hmg-g™)
e

L 9842:0.02 96.71x0.12 95.6+0.00 107.4120.02
/(g-(100 g)")

2.3 ZIRRATIH A9BSR BR 4E X N ZE

IR 3 FTLUE AN T6] i b i 210 BRFF i 75 g
0 PR Ky B TR AT B K 25 5, L S Y R L i 7R
FHER 0 22 2 e W . 241 0328 HA 55 i i
R R 25 1, 2241 992 H A 35 Ayl R % i, 4R AL 1
5 LA R A I R 5 o4 A Z0RORF TR i 1 B
105 18 341 LA S AR R g B /e o =, 3 B I R
(42.84%~50.79% ) . M1 B2 (27.58% ~32.38% ) . A5 il
12 (17.04%~24.25% ) W FR 2 (0.46%~0.61% ) , iX
5 Coetzee SEVIHR I (19 45 AU L o £ PR AF-IH & — Fh
IV 7 7 — 7o T TR 9ol I I 7 TR 2 ) RE PR AN TR A
iR, HA b P A AR s B, LR B b 3l Bk
SR AE A L S5V FH o 20 JRROFT il v £ R g U 7R L B AN H
FUG 107 2 0 22 AN H00 IR 1D R A9 LU B 101015, %
TS T A GURER & R A H 2UHERE I A IA
AR E SRR MR LB (1:1:1)
24 ARFHPLELEZESENE

HH e 4 AT, 4 ASASTR] b R LT RORF il H i 2 A
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Table 3 Fatty acid compositions and contents of kenaf

seed oils from four different varieties %
fEWTRR  A+4L 0328 2141 F2 ZR41992 w15
C14:0 0.15+£0.01  0.13+0.01 0.14+0.01 0.12+0.01
C16:0 24.25+0.03 22.11+0.01 20.56+0.05 17.04+0.07
C16:1 0.99+0.01 0.79+0.02 0.83+0.01 0.82+0.02
C18:0 2.43+0.02  2.02+0.08 2.61+0.02 1.93+0.31
C18:1 27.58+0.17 27.91+0.08 32.38+0.03 28.68+0.12
C18:2 44.12+0.14 46.49+0.12 42.84+0.07 50.79+0.09
C18:3 0.46+0.01 0.54+0.02 0.46+0.03 0.61+0.01
> SFA 26.83 24.26 23.31 19.09
YMUFA  28.57 28.70 33.21 29.50
>.PUFA 44.58 47.03 43.30 51.40
UFA/SFA 2.73 3.12 3.28 4.24

X E &4 85.81~99.10 mg/100 g, E¥ &8N
93.30 mg/100 g, FELL a4 FH M (18.41~26.69
mg/100 g) Fl y—A4= B (25.20~28.84 mg/100 g) Ky
FL P i K B R 50.829%~56.03%
4 A4S LRRAE I R ) - F B S-4F B K&
AT ZHEW S EAHZEAR, T a-EEB S RN
SRR, WZe L 992 T a4 F W S &
(26.69% ) BT 241 0328 R i) a-EF W& &
(18.41%).

R4 AANARE BALHEFREHLEETE 25

Table 4 Vitamin E contents of kenaf seed oils from

four different varieties mg/100 g

4eEFEE %41 0328 £IAL F2 41992 Rtk 1%

a-TP 18.41+0.22  25.93+0.05 26.69+0.10 24.98+0.14

B-TP 8.79+0.04 8.68+0.12  9.18+0.38  8.86+0.25

y-TP 25.20+0.12  25.90+0.22 28.84+0.09 26.06+0.18

5-TP 4.33+0.27 4.21+0.31 4.47+£0.52  4.33+0.20

a-TT - - - -
(B+y)-TT 19.9+0.14 20.04+0.27 20.83+0.19 19.98+0.13

5-TT 9.18+0.21 9.61+0.19  9.09+0.06  9.69+0.12
Vi B 85.81 94.37 99.10 93.90

TP HAEFTBH ,TT AT =MW, - Rm ALK,

R ERAEFTmHZM B HAKIRSY ., W
a By S-LEFHMK a By S-LH =W AT H
& RIRMPTEAR T, HAT E S0 A 6 1 4E 2 R
E BAHUAMN . gD R A MR ICRZEEE b
RAETFNE A8 47 S I RE LA I I e A R E
T TR (51.0~74.0 mg/100 g) ZEHFH (51.0~
71.0 mg/100 g) AEATH1(13.6~59.0 mg/100 g)!'!, £1 bk
FE EE 4R R E R RGBS 1 E IR M
{E.

25 AmFHPEESSENNE

MFE 5 FTLLE 4 A ] R 20 ROFT T 7
fis & N 199.15~298.35 me/100 g, “F¥ & &N
242.42 mg/100 g, Hrp gL 1 5 B A fem i) B B
it 298.35 mg/100 goNyam S5 8 A 21 JFRFF I 55 i
TN 371.25 mg/100 g, FH R T 00 A5 2 (19 208K
FEIh 558 5 242.42 mg/100 g, T -4 §5 A T
e AHZEA R . ZLRRFF I B BE RN B
i B (76.36% ~82.69% ). & ff§ B (11.69% ~
13.76% ) . 5B (4.329%~5.65% ) 14 {5 ke iz
(1.26%~4.29% ) , M Ak, Mariod 254 38 , £1 JFEFE
A S TR B AR £ B L AS 24 - TR AR
[ i e A D %) 2 R, L S A A A K 2
S o A T A 3 A, 24T 992 A B I B-
5 8 P (82.69% ) AR A 45 B BE i (1.26% ) .

S mE A BRI AR AR S A K R e
DA SELE PRI RE , SR (48.93 mg/100 g)
FE ALK (169.69 mg/100 g) . £ 4 il (103.32 mg/
100 g)™ AHEG, 20 RRFF Il B & 0 B 5
(242.42 mg/100 g) , & BILLRRAF I AT )2 0 H T 1=
25 B Al B A R R T R AR

A5 AN S L AT 69 8 BE R e
Table 5  Sterol compositions and contents of kenaf

seed oils from four different varieties

i 210328 ZLfRF2 ARE0 992 AL 1S

S E/%  13.76£0.51  11.91£0.46 11.69£1.22 13.70+0.80

iR/ % 432082  4.67x0.19 4.35x039 5.65:0.54

B-H % 79.88+132 79.67+0.26 82.69+0.13 76.360.37

BB/ % 2045016 376034  126£1.17 4.29:1.24
231.36 240.81 199.15 298.35

/(mg-(100 g)7)

2.6 AMRFHPEMMEAS
H12& 6 A LUFE Y, A [6) it ol ke 5 A0 £ JRROFF Il 7
B-HE bR WEAE LR E O E AR 2E R WAE
1 5HhE -1 MR EEN 9.66 mg/kg, AL
P F2 g B-i b R & AU 0.14 mg/kg, 2241
0328 WU AR AG: tH o 7 S B I T, 29 21 0328 FF Y B By
P (23.22 mg/100 g) 2 AELTAR F2(5.78 mg/100 g) Y
Mo
F 6 ANTRE SaAP LR i P 6 A E
Table 6  Other trace components of kenaf seed oils
from four different varieties
EgE| 400328 LD K2 21992 fEfk 1%
B-TAE b F/(mg-kg™) - 0.14x1.41 2.9+0.13 9.66+0.03
PR (mg-g")  2.370.14 1.680.09 2.67+0.12 4.530.25
B/ (mg - (100 g)) 23.22+0.05 5.78+0.34 16.23+0.06 12.610.12
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3 %%\ 2011,88(7): 931-935.

21 RRFF KL NG 7 % & R 18.52%~21.19% , K
FHIE C e 48 HUBT 45 21 BR AT I 1 BR(E AT B K 22 57,
AR EIAE] T GB 2716—2005¢ £ A il A=
FRuE) R G XA 0 DT (9 25K o 4 AN L0 RRFF Il A
i B 1 7 R 34 LIS AR R R DT R o 32, =% R vl
Fi (42.84%~50.79% ) iR (27.58%~32.38% ) . 4 >
b PP LD RRAT I R I 4R B ik 85.81~99.10
mg/100 g, ¥ L o—4 F B (18.41~26.69 mg/100g)
Hly—E B (25.20~28.84 mg/100 )N T, Bid 5
G qi g B MR 50.82%~56.03% , 4 4§ A
B B-E B S-A T M M LR IS A2
AN K o4 AN [R] it Pl £ RRFF T AR o B S B i R
199.15~298.35 mg/100 g, V-3 HEh 24242 mg/100 g,
FEAS R - B BE, KB BER R 76.36%~
82.69% o /N [A] it Fh A YR A £1 FR ATV A2 B-H1 & b
R EEMAH & E EARKER.
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QUALITIES AND TRACE COMPONENTS ANALYSIS OF KENAF SEED OILS
FROM DIFFERENT CULTIVARS

XIE Qingfang',ZHANG Lixia’, ZHANG Zhenshan'
(1. School of Food Science and Technology ,Henan University of Technology , Zhengzhou 450001 , China;
2. Xinyang Agricultural Research Institute , Xinyang 464000, China)

Abstract: The present study was to determine and analysis the major components of kenaf seeds and qualities and
trace components of kenaf seeds oils from different cultivars. The oils were extracted from ground kenaf seed by
solvent extraction method. The results showed that the crude oil contents of the four cultivars were ranging from
18.52% to 21.19% ,and the average content was 19.83% ;the protein contents were ranging from 25.37% to
29.57% ,and the average content was 26.63%. Smaller differences were founded in the refractive index, relative
density , saponification value and iodine value of kenaf seed oils from four different varieties; the acid values of
kenaf seed oils were ranging from 1.09 mg/g to 16.72 mg/g, while the peroxide values were from 0.95 mmol/kg
to 2.01 mmol/kg;the main compositions of fatty acids were linoleic acid (42.84%~50.79%), oleic acid (27.58%
~32.38%), palmitic acid (17.04% ~24.25%), stearic acid (1.93~2.61%) and linolenic acid (0.46% ~0.61%).
The vitamin E amounts of the kenaf seed oils were ranging from 85.81 mg/100g to 99.10 mg/100 g,and the
average content was 93.30 mg/100 g;the main forms of vitamin E were a-tocopherols (18.41~26.69 mg/100 g)
and y-tocopherols (25.20~28.84 mg/100 g), which were accounted from 50.82% to 56.03% of the total vitamin
E. The sterol contents of the four kenaf seed oils were ranging from 199.15 mg/100 g to 298.35 mg/100 g, and
the average content was 242.42 mg/100 g;the compositions of sterols of kenaf seed oils from different varieties
had significant difference,and S-sitosterol was indicated as the main component,which was accounted from
76.36% to 82.69% . The conspicuous differences were founded in S-carotene, phospholipid,and total phenol
content of kenaf seed oils from different varieties, which were in the ranges of 0~9.66 mg/kg, 1.68 ~4.53 mg/g
and 5.78 ~23.22 mg/100 g, respectively. The above results implied that kenaf seed oil had the feasibility to be
used as one kind of nutritious edible oil. The present study will provide theoretical basis for the cultivar breeding
of kenaf and the development and utilization of kenaf seed oil.
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