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Studies on Enriching LA and Synthesizing CLA
from “Jinguan No.1” Kenaf seeds oil

Abstract

The kenaf plant is considered one of futuristic crops in 21 century . To develop
multi-purpose complex utilization and process kenaf seeds oil in depth , the application of
kenaf seeds oil , to development of new healthy edible oil , enrichment of linoleic acid
and synthesis of conjugated linoleic acid , is studied in the article . The sample is “Jin
Guang No.1” , a new variety of kenaf with high yield and quality which is selected and
cultivated by Fujian Agriculture and Forestry University lately . The major results are as
follows:

1. Mensuration of fatty gross in “Jin Guang No.1” seeds by Soxhlet extraction shows
that seeds of “Jin Guang No.1” have a comparatively high amount of fat, up to 23.4%,
compared with some common oil plants . And its yield per hectare is 2550 kg , twice than
the output of common varieties of kenaf. Therefore, “Jin Guang No.1” is a specific
variety of oil kenaf plant.

2. Analysis of physiochemical properties of kenaf seeds oil of “Jin Guang
No.1”,acording to the national standard of fatty mensuration, shows that the oil has the
necessary qualtfications in *“sanitary criterion of edible plant o0il”.

3. Fatty acids content of kenaf seeds oil of “Jin Guang No.1” is also mensurated by
Gas Chromatography. GC results show that the néw oil contains more than 80% of
unsaturated fatty acids. The main acids are oleic acid ahd linoleic acid, in which oleic acid
accounts for 28.13% and linoleic acid for 51.81% of the total fatty acids. Qutstandingly,
the result reveals edible and medical care values of kenaf seeds oil of “Jin Guang No.1”.

4. Orthogonal experiment of L16(45) , with four factors such as alkali concentration,
excess alkali, alkali-refining temperature and water quantity, is designed to optimize the
refining technics, increase refining efficiency and improve physiochemical properties of
kenaf seeds oil. The results show that in the refining process, excess alkali and
alkali-refining temperature have extremely remarkable effects on the refining effictency
(P<0.01), and so does the interaction between alkali concentration and water quantity

while each of them has no remarkable effects. Then the optimal refining conditions are
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determined as follows: alkali concentration 8%, excess alkali 0.3% as well as water
quantity 3% of oil weight, and alkali-refining temperature 60°C. The yields rate is up to
91% under the optimal conditions, with lower reaction temperature, less energy
consumption and better refining effects.

5. The study on enriching LA from kenaf seeds oil by method of urea adduction is also
found in this article. Four factors are studied ,including crystallization temperature and
time, urea quaniity and solvent(ethanol) concentration, in the L9(3% orthogonal
experiment, and the changing ranges of Iodine value, relative content of LA and total
yields rate are analyzed. The results indicate that urea quantity, namely the ratio between
urea and fatty acids(m/m), has maximal effect on the enrichment of LA, but the three
factors else have no significant effects, in the experiments. Therefore, the optimal
conditions to enrich LA from kenaf seeds oil by method of urea adduction are as follows:
fatty acids:urea: ethanol(m/m/v) = 1:2:8 ., and crystallization for 12h under 0°C. The
amount of LA is up to 83.7% and yields rate is 56.4%. So effects of enrichment are
attained on the whole.

6. Further research on kenaf seeds oil synthesizing conjugated linoleic acid(CLA) by
alkali isomerization has been accomplished. The content of CLA in the isomerized
production is determined, based on UV absorbency of its n-hexane liquor at the
wavelength of 233nm. Effects of four factors, i.e. reaction time, reaction temperature,
solvent quantity and catalyzer volume, on the content of CLA in the isomerized
production, are investigated. And the optimum conditions of isomerized reaction are as
follows: solvent quantity:otl(v/m) = 4:1, 4 times of saponification equivalent of alkali as
catalyzer and isomerization for 4h under 190°C. The result of experiment under the
optimum conditions shows that the content of CLA in the isomerized production is up to

37.52% and the production is 72.41%.

KEY WORDS: kenaf seeds oil: method of urea adduction; enrichment of linoleic acid:

alkali- isomerization ; conjugated linoleic acid
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Table 1  The Use of All Organs of Kenaf
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ATARIE AR HER . AT, FIEE AL, XBWREERVILY, T4
EEARFK -EZOARN . PABMTUENE, EMEE#—SHFR. HT CLA X &
MATERA A BRI FAEIER, #HT CLA U B SR R B2 M1 1877 i
R R BT A A
(2) PRCREERE, HUB)BkIERERE(L

ISR, CLA MEN ORI B RETATRIT R . Lee EA9 % 12 A4
FRE D 14%A507. 0. 1% BEEEHAE 22 /B, RIBAHET 6 Bighn 0. 5gCLA/F/
R, 756 REERFERAAEHEANS R, 12 BHE, LRA%RTFRIM KD LB E
B, LDL fH[EREAMH M =85 B &K, LDL B RE/HDL JHEREY thth B E &1, %
LEMEERBERIN, kBT B RT D,

Navarro VA IBF TR EH CLA REmiA /MR ZESIBKEE YA, 3 BHENHX
ATEERZ CLA FUaK ML EERH . Nicolosi ZAISIBFST T CLA 0 LA W& R
MASHIRENS, ZRAM, CLA RERERMMELABFARE., EHEEREQEBRAD
HM=—BEOOR, MREEEECBEBRE W, TEMMASERL LA T, 3t3)
PRILE LA MERRE, 1R CLA F0 LA 890 B0 B MIZI KB REREAL 20 HE 33 BB 4H /D . Yang
SN IR RR, CLA TTHIGIBEEEE A (O RS S B S M, SRR ]
fE 55 RH [E] B f RS K .

M ERERE W, CLA E/LR AR ZIYE R BRI T M 1% M A F 50 Bk 38 1
BALAITE - |

(3) WiRBE S

CooKSE A 72 FHCLAREAT M9 S % S R 5K 38 o R L, CLARSSS AN ILYE o () S s B0 R
HigA. IgMFiIgG, W/DIgE, HEMCLATTAEHE R FTH—18 5855 KA, mARF
TH—22 58 %RZ RN, CLAMRIEHIZ)YIE A 687075 5 2 FINKA I ( B 4R 3345 4 ) 4l
Tt SCLART M ER R .

il

il



ERRRAAT, CLARRSS5HEWE - HEBRGAYHFBRE. BOEE. 9=
fa % BB TTR S R, BT HETRERET2(TNF—2), aAfE—1(L—1), 4
N FE—2(IL—2) TR (IFN) B& . Tk B 76k DU RE ¥ 50 51 BR B2 (PGE2) 2 %
REAZHERETH, RIKERIPCE2RE4E R TF B S IELhke, (&K BIPCE2 Rt
RIBRARIDIREEINEHERAFRIBBI LR . HH, Hayek. SuganoZil HCLARH
A ge 2 @ I HIPGE2 & B R AT i 510007,
(4) frll BIBE R, A5 ML KE

CLA gEBH B 208 1 VB IR IR A B 18, CLA BEBB IS X B E 5 kR 2 h———
TEN B 4 R F RS20, RSEEEN S e S S E 2
18 A BR B R BBV PR IR, 1B 48 0 IR 5k 0 L3 o ity o 8 370 300 ik e 68 T,
(5) [ZAguAE

VAR RARME B AT —EHWIEER, 204F0.5 . 1.0 . 3.0g/ kg
CLAS6R , #MEBHAMREER P BEREAEHEEMNEK, B3t KR THER
#F:3.0g/ ke MEBHKEERRMTNNALIEH 58, BMEERS RS 3.
BRCE A0 302 i v AR AR A TS IR S A B L T M IR 35 R |, F iR TT
b KRG RET PN N S HIIR RN B IERR . BREN, SAEEEE AR
WK EISKE, AEFHTEL dke , AR BFH T 2ke , hISE 4 BT1HY
PO 7% , ZAMALRERT B W2, tom , B IF FRSBH E 4. Inm |, fFERER B
BEUak/D3. dmm | REFRAC RS T B R vl /03, 6mm |, BEEEWL/D4. 3cm , BEBL. 5em. RE
AT ESIAE BIIRKIEPRIS R B R¥, # ERKEEF) H X T, BEit, Ly
M AERF R A ACIER, BExtN i@ ELEEHRE.
(6) RBEHALKY, REEFREE

LiZ U 1999 TR, RYTHIRMCLATT & 88 K4y, 18 E BTk
BAMAR, BATmMREREREE, FRI, ERERAME MIEEA R
ACLA, TR EFRRPGE2 & A, HRV BB ERLKETFUEH EREH. EiT /)
RIS, IESCCLATRBBAL S HMEFL, ER#REALNREREV Y RESH
GURITAR: CLARSSE IR BB B TE RE 2, 3B R E MARIER T REH —
ZAEERIPL,

—

LN
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(7)) BETTEEAMN

—EEHIRHE R T AR IR INCLART A SRR N . 7258 PR PR INCLATT B B 1%
[RIMERTE R, BXTh 2R REEN U R & BN GER S IEE T2, [ A i
DERAVEIRR, IR A& . Wiegand FHIFAALE R R TX—A"2). Dunshea!™)
RS T E AR EINCLA BEO5 R B R EIEERMIRAIERTZ, . BifiLee!™]
RiE, ARFINCLAKIRE W R F A B Pt E b ah e,

GRLRTIR, B 20 AT 80 FRIEL KT M B A VEIER LR, 2kl
HA120 BERF OB, NRRECRENENL. BIEEREE. HakeREEL, 8
AR, BREERFEE. AYNES 10 M EEML: B 6. Fl, CLA RS S
EREMIGREN, EHRERSMEN S ENAME EK, 24 DHA F EPA 5
XM B N R E R sheEERE 24 5.

2. 3. 3 HHEHBRK LN

Seimeca®¥!™ (1998) LIMEMEFischer 344k B WA 1T IL4T T B 55 38 209
fite HEHN40 R Fischer 344 KR, #EIT36ERI, 4L FERME, EriaE
mi.5% CLA. SEAMEEYRAR. hE. ~BEN, KENSACLAKEW. &
WAH, NE—-RRATRISHEERT, KE. MELUSESITN. LEEH,
RE AR W. NEMITRYE, BERENER. RRTARTEHERE
ACLAZFERZABAERG0—80f5. Ft, RRLRH, CLAKZ4HEHEHE
R, XHFCLASE AGRAS (FDAEEARIA 5 2 4) A,

Berven%")(2000) BFFT T (0 BE A I8 i P SLAE T MRS (CLA) 1220k, DAR
CLAYI AR H ARETE . RI KRN, NEIRK, ER60MBERMERSE (5E
TRE27. 539, Okg/m") o ABEST ABEA, BR OB A H3. 4gCLABYY. 5ol 12735,
LR, M4 RI2EE PSRRI, SRAEMCLA MIREet. R0 Fes.
6M. HI2AR M MERIAE EH0L. WA E SRS ER . 55452 HiR
R, FEFMFS10% . BN RRAEREEHENLLUBFREEERER, Mk
RAWBEHEERER . FCLAH, FHERMBKL lke, FHIEEE/ 0.4
ke/m" o RGN, FIRFBCLAM FRFEARLEZLYR, |
EEA, EBFE (2003) {KHCBI5193—94 (& R XM BN 1E)
HEIT R EREAR. =T E SRR A0REFIAR, HINLETHBYeR %

1

13



SHFEEME. LW M EE T R A RIRISPFY BAM/NR A D EIE, —REBER
20g/ketAE, WRAAZYRALHEPEFIER, TP, R[/EFHE Y rER
B, RRBABLER. ZITNEEHFHRE (Anes, /DR B HEYE 2 Y4 0 M A% IR
. DRBTEERE SR AHHME.IORRF AL RETH, %% 0. 87.2. 20,
4.30g / kg ERIFIE (3 HUARX FHEFE AR HAE2. 6g / kefFERI20. 50, 100

&) Mwistar KR IIGARAT E, MARZE. A4, HERE

EMARBULFREANZH

TL)

TR R, RAMZZRAYEHENEEIER. SRRB, LT HERR

8L ARER.

B, AEEMRESWEIINRITESAZFRREWIER (TR, ZEESY)

£:(2003)) . FE, CLABE NN AR ZEWIE,
2. 3. 4 HTMER (CLA) M RRELE

BT RRCLASBENRKR. CLATEFETREAIYE . MR H
(&R, T, BN Tmg A% . O BHEAETIWMLTHL, B
R, F B FEE LY, t11-CLA, Tt10, c12-CLAB > . i feth & B #2 /b B BICLA,

{8

AR NX B P RMACLATSFR, TR

.

=

HEFMERNZARASSEREEARR, BB, t11-F1 t10, c12-CLA

EARANFE "L 55, EAELE. AL0A P, HaT i BHE K E CLA®,

AR R AGRUEDEEY

AE, MNA. BIFFREICLAJEE R, 29 450mg/d (3£250m) £47+100g3E A1 &),
ZMERABAENL/2, EEABAEL/, BEEEAZSAENL/S. FEALIERE

FEAERRERRLRE LT, FARERFRRBELS, MEANCLABEAR™E

Ao [, HEEDH GAEY S ST RS . TG EFCLA.
B2, BRATOAGEBATRRRE, 5T HDRNTRCLAL IIE MR
B REFRETTFOANTE, AMI—-EEHFTFHESKERNHIECLAR AT 5

JTVE o
2. 3. 5 FELW Rl & ik

BAf, ALHBECLAZERRAREGE: —RESLEHEZERCA, F—RT
R RERAE X RRTFEF E IR BT L LR 1B, |

(1) A Z B R e e A M CLALY L, S RE RS Z RS &
FHMAMELIC, FHEHBEMRE, MALER, HERSERnin/, RO

14




K2 HaasPdRvhRasal™

Table 2  Representative/Relative Concentrations of CLA in Uncooked Foods

g 7 CLAG & (mg/g AGRY) ¢9, t11-CLA (%)
PR 2 il
eI aE 4 Y 4.3 85
R OCEMID 2.9 79
R () 3.3 83
0 CGERAR) 3.8 84
= 2.7 84
*H 5.6 92
BN 0.6 82
225l
X8 A 0.9 84
et K3Y A 2.5 76
Vi ke
fi 4 0.3 -~
B A 0.5 -
4R 0.6 -
FLFI o
:afigesy 5.5 92
il 4.7 88
RRFL 4.6 90
AR Y 4.8 84
UKk 3.6 86
SharpChedder i} Eg& 3.6 93
MozzarellalWiB& 4.9 g5
Colby#3B% 6. 1 92
CottageIEBR 4.5 83
IR g -+ Py ER 6.7 90
* 18 < PI8% 5.0 93
Cheezwhiz JIREE 5.0 92
vakzibi
£ fe 0.7 44
21 0.4 38
F ¥t 0.5 44
Tkl 0.2 39
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OBAE, K40ninBHEREHEI50C, B3, 5h,

HARAE F=CLARIFE pl: REEHR RS, ImSMERIETEATE, 599, 4% T
HER (LA) ¥ 1L ACLA; AL RMICLATR, 9c, 11t-CLAKIL0L, 12¢-CLAS B B1595. 3%, T
9t, 11tAR10t, 120 T B #3A 59c, 1110101, 12c BME 2 (a) B L RARIE, U ENE
[130.9%; P#19110t, 12c-CLAE9¢, 11t-CLABIEL R EA L1 1.

(2) BRMEAMLE & EMEEYR R AL rCLALR), &4 T M aFF
WmErteid. AT, SETRH MRS T E S LAMER A TS, REaA.
FIFAE R, BRI AT B ACLAS IR, L BB L &
TR, AELH, HAURSEN. SALY, Mo LB AMET A LLE.
AEG, RNVBEEITOCU L,

(3) Bk & sCLA® ) BRRE — SRR EAET, SIRERAS FRL
RECIRNY, B WE8EMERTE. B0 ERER IS P EEE S s v A
PRI2-FIREAMRPEE 5, 12- PREEE M B RN P R EKRIERDUB (1, 8- — H 2
XI5, 4. 0] F—H2-7-4%) SDNB (1, 5- ZHZRIF[4. 3. 0) Fha-5-15) gL T [
i, BEEEERY, EEREIC, 11t-CLAFES, FIHRZER 4 BOLARER LY,
9¢, 11t-CLAM BE A48 fE 7] 1£83 % .

(4) WU MBRAIAEYEA T E: THER (LA) ST (CLA) TR
SEHALE R LTE BRI, Rk, % 253440 7R i 7 1 B8 5 M B T 4L LABE 4k, %
CLAY™MI, WERRIM I &8 WimBL ARy, B8 A6 T e s H i 7 S BR BSSE 1
HCLA, BLEAEFIE S R PERSRT R MICI 2SR LTI OO b, AUiRTF MR 1L o
Jc, Ht-CLA, MIAZE10t, 12¢8K10c, 12 % H TR R4, BHIRICLAT LLEE M A
SRR RIS, 2001 ERRBES L T IUMIBE A CLAREE S, RULPEBSTL A
# (Lacto~ bacillus acidophilus) 8= B & %E. FAMLBE YL RESEEE
BE3E, B RESCIL AT £ S 1 Sk PR A R P

GRLFTE, BMERATEFES B E, EHBEARMLE S TRBIEY
MBS CLAR B 64 7= B R CLAR A BT 7V . BEBCLAL B Sh BB ABF 2T, 5 A
AR TTEE S E B A, XH‘-CLAﬁ-ﬁEﬁ&E@ﬁ)\ﬁﬁ%fm&ﬁ%ﬁb@%u AN
MBS UHES, R4 5T HE Y BT VA,
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2. 3. 6 FLHLI BRI ALY S8

HAIA] R 2 M AEICLA REFTEHEAT . EREBE LIS LEE
(UV) o gLAbailyk (IR)  SAHEEE (GO) . RE F & 30E AH5E % (Ag'-HPLC) .
WHFETRTE (NWR) . BIR R A itk (SFO & . Hduv, 6CHiAg-HPLCR HEi &
BV, TIACLA #ITEMREES.

(1) %4k (LV) 2965883 CLA 7E233~234 nn BRSNS E AR U IE, T
LA HIRE, MEEINMEKTHLOEERNCLA MEERGE. LR
CLAM G, Akl RWnrsE.

(2) LA CIR) Fadlivk:  7E900~1000cm ' HILL4MX, CLA B & Fh 44 157575 R B9
KK AEE R, FEhTRASHREREHSE.

(3) SARBIEE: BRI OO BRIEM B VI E A 1L, W F AL HIENE
s, SHEREEBEAI L CHERATCLA RFEWENSY . B, H
GC ST HrTRERTEREY, 608 Re M MR e AR B R PE (AT 4. CLA BRILa BB LR,
5 4R A B 18] F) A () 17 522 i) B % S5 ) A 4 R ) 00

(4) BRBHEEEE: SRRHHAEE (HPLC) BB FCLARIE T, {BIVE(#CLA
AME5 T 19984 Sehat % B R K FlAg-HPLCIE X CLAR MME AT 4T %1ERH
Ag" BIAHAE, TR TR EBRIECLA 40t t- « ¢, t-/t,c- Flc, e~ =4
JUE B Kk, MESHE LT R BN ECLAN B NI B RWESTF. BEAKER
MERMENEt/c e/t MRFHETIREERAL-HPLC H5., B8, Bl insn
HIRE T SRR R E AL 76 R) , TUBERECLA B IERE
MER 5 ERUR .,

(5) R~ EEA: ESAMEEE- FUHEE (GC-MS) F, —RFABPX2T0B SRR E
AN E FEESP2380B A B AR ME AT X CLAR M 17 0 B AR I o AP R B B B 76 SIS 10 79
TSR, WRERALTH, #8FRE TSN B S R BT . —5 R
FRRTEMTTE RGN RITE, BFERFAH AR AL PA5EE RETE AR g
E o 12 T RS RTER T 43T ) — LU MAOHK (DMOX) #7448 B3 B FCLA 94
#r. |

(6) #ZHEIARIE: BHIIRE (WR) RYHEVMNEE B E. "HNMR
AfLLz MABRTERAT — 45 HE B, RIBAFHLEMBRESERT 7T ECLALY

17



NMEME MR REEEE R HECLAK'H WRBBES S, MNYS5HTHA
HRE S BAT 2 HT.

2. 4 FELBHIMFRBEHAEX

51996 44, REWEITHHD, fASDREENK, B, TEmET%
BRBEXEE. (REFRE, METHERE, 15 — MBI i
FFTT % . ABFFLALLRRAT I 0 Bk, R IECIR AR, SERTTTRIF A 2% B v
LRRKF IR S B R R TR R & R ST B R B 28, L2 RS R a T %
BALRRFF N THR BRI KIE, R RELRA = RR, BE B E0E L

1l
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3. MBS

3. 1 SEB#MH

HEAM B ABERAKRERLBETMEESFAMAZETHRD>EHZRR
ZLRRFTSFPRIFT: S8 1 7 1 “IBLL 9527 A BRFPIFF LA BRE (HmEY
18%), U EMIFHRSERE, BT, KRR, THRERE.

3. 2 LA

HAERRFHE. WPREER NS, WHEREER. ThMERFEs. AR P ES. L4 T hss
Je 3E4HT W0 AR P B AR HERE B (B0 Sigma A FIFEELD.

AFw, SRAW, R, PR FREN, B, BARRS, K
i, WK, KE, LM, B8, B8, TiE Gl GhiE: 30~60C),
EARLEE, TKLEE, 5% B, HEE, KZB, BB, FTE, 2,4 "HEX
Bf, &, Z8 B, ZXERBE, Fok, Bok, =8 CHED, BEC%, R
Y AEFE V. BARSR (=299.99%),

3. 3 EEIIRAE

RECHIREE, [HR/KBH, IFmMgEs, mERiEe, BL7-BRI6 MEEA K
AL, BFAUIRFE (FEE 0.0001 g), BRI, HE, 440t
(Beckman), SAHEIE{X (GC-9A, HAH ),

3. 4 SERHE

3. 4. 1 LIHRFAAE BN E |
2l BRATRA SRS & B . GB/T 5512-1985 (ykEHRREHH S ENE)

3. 4. 2 ZLRRNFF B FCRR DT ER R AL IR RO B R A AT v
Ko RIERY: GB/T 5528 CHEYIMAEK 5 RIE RS B EE)
@iF. k. GB/T 5525-1985 (MMM GIF. <ok, WKL EE)

MR  GB/T 5526 CEYIIERE LB R )
T F:  GB/T 5527 CHHYIEARRIE  IkiEsliE i)
%{8: GB/T 5530 CHHEYIImIE Bt R R 2 )
HEAE: GB/T 5538 G e | D

BRE(E: GB/T5009.37-2003  (frFIMMym T A bRuER 9047 1LY
iy &: GB/T 5009.37-2003 (& FAEYM B ARRMERg 4047 )
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Bik{E:  GB/T 5534 (3 HE 4 e R A E BT E D

f{g: GB/T 5532 CAE A B (8 A0 E )

#H B EE B1: GB/T 5009.37-2003 (& HEMM B EFRHER YT ED)

FHAWSEE: GB/T 5009.27-2003 (&SP K (a) THHMED
3. 4. 3 ELRRHMIARIIEE Lo S thr

(1) LR HEEA  (CB/T 17376 (FME¥mis FSRyEs B HI& )

FREL 150mg yREFE N 50ml AP, A 0. 5N B NaOH/Me ¥ 4ml ¥ Z 1%,
EREEEBRE, BT KE LB Snin, MAEREAB. WS, HIA 5mlBF./Me
Wik, BE KA LHE 2nin, MASBEHEH NaCl i, EEFHEEEE,
Alml FOgE, iR, B8, LR (FERB) BRETEEM.

(2) 40 RR¥F v s B IR R Be 0 =UAB B 00 (GB/T 17377)

63 & H3mmX 3m BXIBIHAAT, BEW N 25% R 2 FF T —IRER(DEGS);
FERERIEE 250°C, £ 180°C; FID 2%, BEH 280°C: HANBAZASN, H
P 100ml/min; ESFHE 40 ml/min, FRFER 350ml/min.

EMERSNAE: RARERESERITEE: BRAALEHITER.

3. 4. 4 AREMBERLZNA

(1) FEHERE

2 ERHE B EB IR EREY MR — B Z hEMBHME . AW
FEMSRIBRAREHEBRE M =ER, AP, i, EEREENFNZRIFY
MRS, SRR A ASRIZ . AR R RRA UM T ASRI SN, MABR,
SRR EALERI, DI EE. XA AT IAGA LI B2 HLRZ . Ko
B, BEEAR. HMERF. —ReEdbETE. MR, RER. R,
Bt R BRI U,

EMmEHI RS, BREBRTRESSPHMRAERN—L, MAERKEREL
RGN SEARLRE, FTUEREEIETEXBUME. EHit, AR
MTERMS, ATLUREEMBEENECE. Bal, REMASA ZHERGRHIKE
RINE . AL RAWHRERE, FRAE T BT iR R, B me R
TR B AR 4 oA 2 BT R TRE 2 B, A B AR B R
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(2) LLRREMAFGH LZRERRIER R

Z1 R E 1

a2 HEAMGRLEE,
IKALBLRE : £ i Andh £ 80'C, Ao A iE-F &) FIR A K, HE4E 30min, i /£ 4 60r/min,
3000r & -S4 5, AFBLA b Ao A M,

IR BLES . Atk A, BATE RIS ANIEF 4R (£ 5~ 10min Al ),

fik, A 7R
RAEBLE: %L
AL KE,
\ 4
¥t 7

H AR, RE A 60r/min £A&. BRWAE, M 30min, TART A
R G, i&BMEF) 30r/min £ 45 454F 10min, 12244k, 4 24300 R RN,
v BB, SRS, 3000r BB, kA L.

EmAF N 1% FME, EMKE §SCIHHE, 4

60r/min,30min. 3000r B4,

W ETEET, AT, HEFHE 230C, 2.5h B,

(3) A MRBMALRL Z & HHMMILE

IR R— MEL TR, BRSSO EETEARE (A5
CREBMERHE). BBIKE. BIREEMEFIRRIBEREEOREREYR.
B8 LHZEWMPIBRERITIFE:

BT E =l E X BR{H X MNaoi/MKko X 1073
=JHE X EBR{E X7.13x107* (1)
I (1) ', Myaon 7R NaOH B4HRS 43 F /8, Mkon 7R KOH RIMEXS 4 F R & .

A, 7B THWEFETE, RERENE, RBAMFHELERE, EHR

WEM L, BFEFHEIERHXE, UBBKE. BRE. WIEERE KL

HEE, B Lis (47) FRXR

9, W BRIEFWERIEATENR, KA ST 54 “SAS

8.01 for Windows” B#HATH v i b, HEMKFERLE 3.
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% 3 Lie (47) REKFEE

Table 3 Factors and levels of the orthogonal experiment of Lis (4*)

K B m & (T moK # R JE
A B C D
! 0. 1% 50 1% 4%
2 0. 2% 60 2% 6%
3 0. 3% 70 3% 8%
4 0. 4% 80 4% 10%

3. 4. 5 KEGUSEERLMITFMPEMEERN T ZRWL

(1) K40 R

WAL AR H M, R —MEEMMBELET L. ERMTEE =M,
T AR BRAEACKAR . BEATE LA MER K AR . A3 F) R (b % R
KRR %, BIRACRA, ERAETEREE W, BIMALHE (REBSmE) B
WK, KD BBUARRFHRBEERHER ™. TR

0
|

CHE'—"’L)'__C__Ri

i.'_"J T‘H;HOH R, C0)(INa RiCOOH
CH—O- C—R, +:~:NH(JH———~—{!:H'—-0H + R, COONa—BY]
O

CH;—O0H  R:COONs R,COOH

R.COOLT + 3Na:Cl

. |
C[{E—{.}—(‘_"Rj

ARFERWUTHmE. SLEBRLEYE T PENLET, HEEEMIEE
B, MRRREEERICEYIRREXHES, BRARERE (LR, ABER
— 1 H1Z 0. 55nm B2, HEREERHEE 0.45nm, RIGHEETRE, XEBH
FIL S PHMBREASY. HXEALEYEILFER KT 0. 55nm, R AL T
EF[%]ﬂ ‘

PRE ST TS ad A2 P AL SRS MR B S NIRRT BR T LR TR B Y i
BEDYH, MBAENERRO TXUREES, RS H, 25 —EnShBaY,
Mo WIREE G, RATEM TR MR B 5 RIS BN REL S,
AT AR BB A AE R Z NMEMEE. |
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g

« o
- i
e AN

Kl 4 BREOIPI NS W
Figure 4 The six-prism structure of Urea-clathrate conpound

(2) HBEES

CLRRFT M AN IS B 1 2%NaOH ZEESWR, Nt (80~90°C) MK 1h 5, %TF
LBE, DK#ike, FIA MBARIEBIRI 2 X, BREBBEARZY, FiEBIEY pH=2~
3, BAAHEHRI 2 IR, & BEZE, KLEHM, 9BBE, MATKREH TS
12h, VSRR EEROARE, ISIRMRLIE e 2 R M A B, HIBE SIS,

B BMEKEMBIZEE (95%) h, MMEG, #2 X0EmE, E5mA L
i & HIELBRAF IR & AR R 10g, D3R a3 AU RIZ, €2 BB S B4 45min
5, BTEBTWRLH, BHEISFBETAFAMKHITE S, REW/EHE, G
BRITHER R R E R OB, MAEENRMBELR, KEEHR, SBBE, mA
TKGIERBATHR 12h, ISR RBRERI SIS, S UBRML T i 44 76 2 B A BE, %I
REKONMEMENR. UEREE. SRNE. REE. ANEIRWEZ, &
it Lo (3% FR%HK, BEMKERR 4. ME. TmBE3TS BRI R Sk
(FiER3.4.2/3.4.3).

*4 Lo (3 REKFEE

Table 4 Factors and levels of the orthogonal experiment of L9 (3*)

M siine M g Mma:Vem SRIRE (CY & 5808 (h)
KoF
A B C D
1 1:1 [:8 — 10 6
1:2 1:6 0 12
1:3 1:4 ‘=R 24
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3. 4. 6 ZIRRFFIhBRMEAL RS R W i B i T 2050
(1) k3R E

IS B & VR, BRI BB TR S . NI R
T, WHBEIIMH T E AT, BRBOET, RELTHh2s
EYEE ESRR S B THTE, BARRNLI L),

FE200—380nmBg SN X, A SEUE VBRI ML A0 S B 6 7 B (5 B 4E TR
AR BT T IESL P BT B R B R 2. mBSHT R, JLUET R 7E233 ~
234nmi 45X B AR A, T S VR, BT UL F XA K T Rl
VMBI RS &,

200}
X 150 5 {a) ALK 75 (b} 2L3% F 3bRE
x| =
S| [ X
Eglmo— ggfm
sl MR
x| 3
O} = 25
l
)| S S N T ) ' N T l'\l"'_.—b—_.d._;_‘
200 250 300 350 200 250 300 350
A /nm ¥ /nm

415 LAFICLALE200~ 350nm 3t [l 4 45 4% 1 0 i 87!
Figure 5 UV spectum of LA and CLA in 200~350nm wave length

(2) ZLRRAT AR 1 B M L i T v

HEANEENWE TBENAZET, MBS TR, ALY,
ABRE, BEFEE 300r/min, B, FNE N GPTERRN—RI|E. €S
RSB N2, AHEEER, HBEEBLT pi=2~3, MABB T SEH 2
Ko KEZFHE (TREBRKOBBHNEZE), B LEER, WATKGRHT
B 12h, BlUEShIE, B R R EE O, BRI SMR NSRS ST
2. ZBE—20C T{RTE.
(3) F+ah ) E BREE

BUS B2 AT E LR KR =4, B Iml TF SR AR B A, B A 10ml( [,
REWHRRE 1045, M (1) PBH Inl EAT 10m] (11, BEEGEE 100 12),
A CCIDD) B Iml BARE 10l (I, BEBEERHRR 1000 12),
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(4) ZLRRFF il L R R P 4 55 AR R ML ' 1 L 55

7r AVRCELRRAT A0 L3k R R L P2 449 0.5g, 0 “3. 4. 6 (3)” HEAFD
FiEEMEE 1000 5. LLFSHRASH, BILERE T 1000 {559 1F S5 B T4 4
X 190~390nm 344
(5) FLHE 0 983 &5 58 4 N3 WA v 2 67 0 52

5 V2R 20 0 T VR R A TR A 20 30me, B T S5 58 8RR 10012, AR 300 i /ml
HIPRAERE B . FIEBVBIRHC 100 M1, 20011, 30011, 400M1. 50011, 600R1 435
FUECBEEA T 10m], AL 3. O4g/ml 6. Ong/ml.9. Og/ml . 12. OMg/ml. 15. 0 He/ml .
18. 0 Hg/ml BISRAERE BB LUF.CIRAS L, 70540 233mm 4b & 548 B v
WHIRAERE A LUSSE I (Hg/ml) MARER, TRICRE DY AKR, £0%I3thm
RS MR bR e, RBEVIBELHE y = a+ bx.
(6) 7 HCREME=YF LM MRS Bty

AT LU 5 052 7= 49 TSGR AE L0 T i B B G TR SO 233nm A0 BT R
ERM P AR MBRO SR, B “3. 4. 6 (2)” DA RN =YY 50mg,
HIECEOE TR 1000 5. WERBRENTECRER, LUFOENSH, H8IR
233nm ZEANTE AME . ARYT FLHE I v B 48 SR USC b v ol 8 1730 52

BT W MBI (AR rg/ml) BHE.

f==]

(2)

PRI M ER AR S By .
CLAABST & B (%) ='10ng X 100% (3)

BB F MR R, CLA PER 2,

CLAMYN G 8 (%)
TRAEPLAEIT S & (%)

(200 B W, ARTFRNE, o R7bi S ES ISR, b RIRHR
M B T RZHRIE, VRTHTRR RS CLA Bk (A7 Hg/ml), WFIR
PR B RN F= R R (mg).

CLAFZE (%) = X 100% (4)
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4 HRE52H
4. 1 SRR SHMENE SR

S H GB/T 5512-1985 J7ik, AmBERER, ML ATERIEH (FE) 48

WE 5.
5 STRATEahE
Table 5 The oil content of kenaf seeds

fh B s (%)
34T 991 23.0
4 952 23.2
& T H
(&1 23.4
ST 22.4

MESFATLIEE, “&X 15”7 @MEMERE, H23.4%, 584 952" %
23.2%; “H8EL 9917 h 23.0%: M “ENTHEM" BFEE, R 22.4%, @
2, WRE ), AR SR —Rh 18—20%, 57 HE, RIS,
HFPTF OB 22.4~23.4% 2 [0, MESRERAERS.

AR, X ANRMERAER S EERRAD, HERL - ESSE. KT, &
MEMHFEERMEEEER, U “&X 1 5" BFEBRE, SANMT>8
—HRFTIA 2550 A FTEA, REBLLRGF (1125kg-ho™) BT 2 20 L, £ “HB4
9527 PR 2.36%, R “HL 9917 8 1.8 (HMTFEEEHAE, T,

F6 ALHK “&t1T7 LN

Table 6 Comparison of kenaf “jinguang No.1” to some oil plants

- i T il =4
ME S (kg. hm ') (%)
“EHIT 2550 23.4
ANH 2250 17
¥XT 1125 18
v 3150 45
LLTEFT 1050 25
T 900 55

A (8) 5000-6000 15
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ME B TTLED, SHAMHLE, FRARM S8 15" HHF-g’
HEE, SwmBAE (17%). MiF (18%) S&Hrs PV Lk, BER
HREFIRRERARTRE “&X% 157 AREMRIEANR &R, LT
R RFTRRES S, AEEABMEN. M BRREEN E.

e

= rezion) :;.Lf

&6 “SX 187 ORMT
(%: afF “&X%15" BrER
Ll Ak “gX185" 2
AT X615 CR). Br (). 8743 () BRI

Figure 6 The seeds of kenaf “Jin Guang No.1”

4. 2 ORFRRERE RS

R EF AR R ARV, X LLRRRT T 5 TR A0 M R R 4 R
RET
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&’ FLIRAT I L P 4

Tahle 7 The physichemical properiies of kenaf seeds ojl

B moE & R
Ko Rtk % 0.07
BF (FHA e 25 4mm) Y22 R2.9
Rl L
A ET (d™" 0.9144
HHE n" 1.472
iRist mgKOH/ g 1.4
TE G meq/kg 7.8
AT meq/kg 2.2

@ (Ll As i) mg/kg < Q.1
ERMELEZE B bg/kg <10.0
#If (a) Hg/kg 4.7
2oLE mgKOH/g 194. 4
3 g/100g 101.5

MR T R ELS R AT LS T a8,
(1 ARRFFHAK S SERWER K 0.07%, ETEBEA (15%),
(2) EMMOBEPME, dTERETRE P ETRELNHE,
(3) BUERMRTARMEN S FIEHROTYS FREAA . AFLFATF R,

_ 56100
e

KD TR MRR LM TY5 T8, 2R 02,
RERE RGBT T BECK.

() FAERRTARSFRRTHE. BBNHTFEMOER, BERBT
AREINAIRE R, AU BRAT A AU 1. 472, WA 101, 5, XTI,
REHHTMAMBER S, BT L FrEm, itam.

AR LLRRAF T B RR 4 B AL TR 4R S < BRI DA Hig (R 8),

R 8 PIHIN RS, LR B TR BRI 9 & % ke, TR T

RHLB#TIIR.

FEUEMIER, TUVLEBHER. ARTFHELNS “SARHT

LR, AILMEA B RMFRmE R, AR BRI, SRE SN

FRRERTEL . RSB ASRY B AL 5 BT LLBI AR B W — 5 1 T 4.

4
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£8  OMITMEERIEEL R TAAGE” Mk
Table 8 Comparison of physiochemical properties of kenaf seeds oil
to the standards of eating oil

. . £ Hi kg ¢
moH ¥ Mg R T b
BRI 0% (B Lo Lt 25. 4om) Y22 R2.9 i
A R Fl g WH R H
LR AR
e mgKOH/g 1.4 <4
T AR meq/kg 7.8 <12
Find o} meq/kg 2.2 <20
Ll As ) mg/kg < 0.1 0.1
HHMEBLEB He/kg <10.0 <10
#If (a) Hg/kg 4.7 =10

4. 3 LLRR¥FIH R BR K S 4 bF
SPELBRAF I (LLR IR BTG, JE L B As b
HaoBELFI BT,

£9 LR TIG T B o A B
Table 9 The fatty acid content of kenaf seeds oil

E— KRR hEg TFanig AL
o C16:0(%) C18:1(%) C18:2 (%) C18:3 (%)
4T 991 20. 45 28. 27 49. 88 1. 41
i 4 952 20. 45 30,72 47.52 1.31
SHTREM
22.00 24, } )
(o1 B 4,70 52, 08 1.24
T B 20. 88 31. 20 46. 35 1.58

W O BT PRIZLRRFFIR GC AT RAT R, EiR 4 DRMUBTFHLES
AR R AT, TS BRIE 80%, LUHER (C18:1) ME
JHER (C18:2) AF, HPmBE R 24~32% 2 )8, MM (C18:2) S EER,
WL d6%, L & 1 57 B LIRS BB, & 52.08% HK “E4 9917
A 49.88%, TR “HRLL 9527 K 47.52%, “AALER (EMH)” BIK, H 46.35%. M
b, BEFLCEMNIEMRR (C18:3), HE, FEFRRPROMBFIRE (C18:0).
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- B4 991 , : 184 952

S
8 w0

Kl 7 RFT AR

Figure 7 The GC picture of kenaf seeds oils
FHIFEF “S6 157 R 48B4 952”7 FOFIEMMAAT AL S GC T,

TR Z 5% R M RSB A AT AT L, 4R GC Bt L 10 FOFE 8,
#10 ELHR IR Pirith M A L6 Pt e e

Table 10  The fatty acids content of extract oil of kenaf seeds
and comparison to some oil plants

AR CdE RiiLiey T R TERKFR

iR C16:0(%)  C18:0(%)  CI18:1(%)  CI8:2(%) C18:3(%)
& K15 17. 31 1. 67 28.13 51.81 1. 09
W 4T 952 20.51  2.86 28.72 47.20 0.72
—ARLL K 15~19 2~6.8 28~51 25~43 0~1
K& 10.8 3.6 20. 8 50. 2 7.7
WAT 27 3.0 17.0 52 ——
biZad 10.7 2.64 46. 1 29.0 1.1
IEFT 4—6 1-5 7—14 73—85 —=
THIRAT 8.8 1.1 82.3 7.4 0.2
AR (£%) 9 1 80 8 -
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Figure 8 The GC picture of extract oil of kenaf seeds

3 10 A 8 (¥ 6GC A AT R ATLLES, UGB E R L5
BRMNABIFT EME S B2 RAK. NOATHETSRTREEE M, 25
HFTE Fg B 2H Al 20 LA S R R T B ——— B8 (C18:1). TEil% <C18:2) m¥E, [
HESH —ERENTRR. MEBET SR EAEHE, KNS ERI,
RERERA AR, MHETERESNASTARHE LIRSS, ML
MHEME, CHA, DRERENE: THBRBTFZALTAAMEHE, £AK
CLFENE" 2 -, BEEYOE, SE IRt BrEEE . R Ea .
PEAL CIVALIS) KA (L S ik, XTUAE £ FEMER. R W B0 T 4R i
RARIFHNEFNETRENE. RHE “46 18" &8, EUMBRS BN 6
MEBH 8 NE A S EAREHEE, B ARSI R S T ey
TEGLES, ETHERUEAEHBA L4158, MEAERREITE b
BRI, B8 & T B BRAR F  ,

1. 4 CRBEIIER TSRS R
44| ARG T ST RRE

AR R A RS, HRT R Lis (45 FrtlAz,
FRERERAE 10, HLRERWTREMTITZL, ANERWME 11 A
F12,
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%11 Lis (4) WRERE RLMES

Table 11  The results and intuitionistic analysis of orthogonal experiment of Lis(4%)

] X R CC) ke BRI e %
" o A B c b BXD m M (%)
1 1 1 1 1 1 0.6 0.5 0.7 95.3
2 1 2 2 2 2 0.3 0.4 0.2 95.4
3 1 3 3 3 3 0.3 0.1 0.2 94.5
4 1 4 4 4 4 0.3 0.2 0.3 96.3
5 2 1 2 4 3 0.2 0.4 0.3 93.7
6 2 2 1 3 4 0.2 0.1 0.1 93.8
7 2 3 4 2 1 0.4 0.3 0.5 89.6
8 2 4 3 1 2 0.1 0.2 0.3 90. 8
9 3 1 3 2 4 0.1 0.2 0.1 90.7
10 3 2 4 1 3 0.1 0.1 0.1 92.1
11 3 3 1 4 2 0.2 0.2 0.1 88.5
12 3 4 2 3 1 0.3 0.1 0.2 89.9
13 4 1 4 3 2 0.4 0.2 0.3 80.9
14 4 2 3 4 1 0.2 0.3 0.1 82.2
15 4 3 2 1 4 0.2 0.1 0.3 84.7
16 4 4 1 2 3 0.1 0.2 0.1 83.2
K 0. 342 0. 333 0. 258 0.275 0. 350
Keoomm 026 oom oo o ummwm
Ka 0. 208 0. 200 0. 267 0.233 0.183
R 0.192 0. 150 0. 084 0.041 0. 167
Ki 95. 4 90. 2 90. 2 90. 7 89.3
L0200 we miomIm0 ey
K 82.8 90.0 89.7 90. 2 91.4
R 12.6 1.6 1.3 1.0 2.5
#12  Lis (4°) IXTRITEMTE
Table 12 The analysis of orthogonal experiment of Lis (4%)
TTEHK BEFETH., OB 875 F & B¥M
A 0. 23729167 3 0. 07909722 10. 85 *%
B 0. 16229167 3 0. 05409722 7.42 *¥%
C 0. 05229167 3 0. 01743056 2.39
D 0.02729167 3 0. 00909722 1. 25
BXD 0. 22229167 3 0. 07409722 10. 16 . k%
RE 0. 23333333 32 0.00729167 F001(3,32)=4.47
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R 12 FRITESAT, 7 0.0l BKFET, SERE. WARESRIENE
HIEWIER T REE KT, TALMABMMBRES BB R ERREE. B
BlR B SR 2 MR AR B E . hF 11 PRSE M A S AR 2 44T
EH, 4 BRTEHEXNEERRE, KA FNRBIHRRE. KK BRI
B HETHREHMBRE R 8% . BRRAMER 0.3%. KA R D BERY 3
% BRI N 60°CHBEAM . EHBHEAM FHATRAE, WK 91%, KVHE
BEEAE, #E#E/h, HRETF (RE 9.

4. 4. 2 ELRRFF B Ih 5 RS T I ELBOR

S 1S ST BRH B S K155 40 BT R A
B9 LLARFFILEN: 5 AR R ] LR R

Figure 9 The comparison between the rude and refined oils of kenaf seeds

W 9 B, RIS R AT B, IR R A e e £,
BYER, £BKE, TMEEHBMRE, S46%6, BUATE. BHREY
L4, MEHRRES 0. 1. MRILRR, RILEWIGBR G IR bt — b
(% 13).
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%13 LRI L 7R T R R AL B P AR

Table 13 The comparison of inherent property of the rude and refined oils of kenaf seeds

A taiF ivglsl BE 8=
(AN E Vi ROt 1.4 194. 4 101.5
18 i ) 0.1 198. 7 103.1

4. 5 EXRIHANEBERRECAEEEAMTFH TR TS S
ARIKAL (3 FRRBHFE, LIME. WHBESTSE. E S5,
HATRES, RWRERE, AHRE. £RRENERMHNETNATEZSH,
R R R R R 14F1E 10,
#14 Lo (3%) WA RIS 44 B LM 2 407

Table 14 The results and intuitionistic analysis of orthogonal experiment of Lo(3%)

Y A B C D i il=1 LA &8 (%) qi(%%
1 1 1 1 1 148.0 142.4 145.5 64. 8 80.5
2 1 2 2 2 141.6 142.7 141.9 64.5 82.4
3 1 3 3 3 141.5 141.9 144.8 64. 1 83.4
4 2 1 2 3 156.6 161.4 156.4 81.0 58.5
5 2 2 3 1 155.2 156.0 155.0 81.6 58.8
6 2 3 1 2 161.7 160.7 162.9 86.5 51.4
7 3 1 3 2 167.5 168.2 168.0 82.8 41.8
8 3 1 3 162.5 164.8 156.3 85.9 35.2
9 3 3 2 1 158.6 166.0 160.8 87. 4 33.9
K1 1434 157.1 156.1 154.2

K> 158.4 152.9 154.0 157.2 . X

K: 163.6 155.4 155.3 154.0 LARME T 5

R 20.2 4.2 2.1 3.2

Kl 645 762 79.1 77.9

K. 830 77.3 776 77.9 0y Ars

K: 8.4 793 6.2 770 LLLA F it 5

R 20.9 3.1 2.9 0.9

K\ 821 60.3 557 582

K» 56.2 388 583 585 e s

K 370 562 61.3 590 Lt

R 45.1 4.1 5.6 0.8

34



17C
i 15¢ e
'ﬁ_s / '~ - e \s\\\' [ .-/m/‘\-\i
/ .\f/ -
r
150 /
//
g
af /,«-"/v’
‘.‘c 8 /“ ,/"‘ - -
s / e e T - k.._“\__ﬂ S——t —
g ™ /
] ,‘
%7 ;
' /
o] /7
X
33 \\
«f' . \*
L N
: | AN -
_".q """“-‘.—_‘_‘_‘ '___’___-""”' - L ————— —t
Ly
2
3
1 2 2 2 J N : 3 [ 2 Yok
B o ? a#

K10 LoGY)iERRB E A7 4

Figure 10 The intuitionistic analysic picture of orthogonal experiment of Lg(3%)

4. 5. 1 RESREIENRFRELLE SN BN

E%Mﬁgw¢ﬂﬂ,ﬁ%ﬁ%ﬁ%ﬁﬁ%%%%mﬁﬂ%oﬁﬁﬁiﬁéﬂ
E,E%E%ﬁ%ﬂé%%@@ﬁk@ﬁ%m,ﬂ%%ﬁﬁﬁﬁ&%ﬁﬁﬁ.@%
W%m%im¢oﬁ%®%E§%EQMN.E%%@ﬂﬁﬁxﬁﬂ%%%(WM
@)HR%@%,E@EQ%%@¢K@ﬂEEﬁM,E%@ﬁiﬁm%%o@%
%ﬁ?ﬁ%tﬁ~%ﬁ§ﬁ,@%m%%%ﬂMQ@X%E,&ﬁ$FE§EK%
m$@ﬂ%%%%ﬁ%,ﬁ@&%%ﬁo%%,R%%E&,E%M¢%&M@%
%E%¢,K%ﬁiﬁ&ﬂ@%@ﬂﬁ$$@ﬁ%%@,Eﬁﬂﬁﬁoﬁé%ﬁﬂ
MBROBEREENRER, RESKBBNOFRRL S H2:1.
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4. 5. 2 BRIFHENEENEHEN

ERR PRI, MEF (95%2Z8) 8O, Rou BRI E LR A, A
%ﬁ%ﬁ,ﬁ%ﬁ%Mﬁﬁﬁ,W?@%M%ﬁoMﬁmﬂ@m$ﬂu§m,%%
RIRFE, WHIREEEYUROBWAKE R, HE, BATEN, FEas
RBR RIER BT FRAT, ARTFERE, FRUEMRE, FIRRIE R 5 .
FRRED, WEMAMM. Fil, &8s Von=1: 4 %17,

4.5, 3 HREBEEMEEUREW

WRUABIOFAL, &&EEVRELSMENBHETERE, T, %
BIGBEATE T, HHE R EWROMERSE, Lo s Baames, &
RUEIRIE. ERENREUAWNERE— AT, BRI, RRR4L
BREMW T AT TARRN, ROWRERR, BH0SKATYY. B
BERSE, RO SER—RRE, MRBCIMHE, EWE R R EE,
KT IR, (AREIEE. SERTH, ROMBATRRIE, A
BURED, BATENME, ROMRHME, SHREQANRE, ERmE
G B R ABNEATRA . B, GASRIE. THEsE
RAE, REQEBMEROCHE,

15 4 GRRREIREEMRNTM

MRIAEIOFTURIL, 4@ RN EEURNEMRTHE. WL
W, BRI 1206, BERE, WU EAR R AT RN TR
B WARROERWAHTE. SBTHRERNE, RERTEREE T
MRS BRMEHAHE REE. FARENTURNME, &80 EHEI 2,
455 REDAEERLIIPINLHRIR T £ 0RIEL R

FE LRSS %yﬁiﬁﬂﬂ%ﬂ%%%ﬁ%%ﬁlﬁ%:memmﬂm
=h28HMC§#T%%M1#E&IE§#Tﬁﬁ%EW¥ HRRY, BE
JEVR & RERTER B T AR 35 B 4983, 7%, WA 556, 4%, EETEEENE. mm%
R AL,
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Figure 11 The GC picture of refined LA
4. 6 ﬂﬁﬁ%ﬁﬁﬁf&kﬁ%%%ﬁi%%ﬂ%@%%%ﬁﬁ
4.6, 1 ZURRNTh R R SR B R K B e R
LLE. e AL, 40 i R 5 R S =40 T R IR 5 SR i L 12,

12 LLRRAT I R LR NP S SRS i B (s AWRATI: R RN Y)
Figure 12 UV spectum of kenaf seeds oil and its reaction product
( Up : kenaf seeds oil : Down : the product )
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KIAERRY, LLRRNTFHFESSN 210nm B G B ARIKIE, BTHE, HL
BRHE AL S0 9P I AN ARAE 210nm A WK% , T ELZE 230~ 240nm 3 76 1 7%
T BRHOTR M, oo 233nm Sb A BEAHE RIS . XM T RBLEMLE, &
REF= BB T AR IR, £L R i P T SR R ST XU SRR T LBt

4. 6. 2 FCHUAL R 58 SRS A s %

BB BE 1 CLA B VR ZE 233nm 4b 48 SR I 25 B 1T 35 15, PRl 2k 0L 13,
K15 FUBREMRIE A CLA KRR A 233nm b AILE SN I 45 .

Table 15 The results of A value of standard CLA solution on different concentration

e+ FRAEIE IR (rg/ml) Wt A
1 0.3375
2 0.8373
3 1. 1519
4 12 1. 3143
5 15 2. 0696
6 18 2.1956
3 ¥ = 0.1252x + 0. 0027
2.5 - R? = 0. 9668
® 2 .
1.5 - <
1 -
0.5 -
0 it * t R S B | A—— %Ug
0 3 6 9 12 15 18 2 pgml

K13 CLA % 5MRIKCATHE By 28

Figure 13 The standard curve of LV spectum of CLA solution

M 15 FE 13 AT, CLA SAMBUK 5 Emmk B E— BN S A, 2
HEAFRER: 4=0.1252 + ¥ + 0.0027 , M= (2) Hfa=0.0027, b =0, 1252;
FRRERE: R=0.9668; LHETEL 0~21ng/ml. MR 5 b (BN B
REBEHLER, BRTHRIMEBERERBENT, THEER.
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4. 6. 3 RNZEXFY b L T R B

(1) SR REE [a) 38 =) FL 50 0 3o 2 BB O

RRLAEAT: BT NaOH 5g, Fi 40ml SRR, AN 10g LLRRKFIh, 7E Na (R3P

T, F175°CF&KRM 1hy 2h. 3h. 4h. 5h. 6h. ﬁ»u “3. 4. 6 (2)” IEF, Y
50mg FHIEAARE 1000 1%, WETF 233nm kAR AE . AN a) 3 L HR AL R R 1Y
ERNE 16 FE 14,

Jii

£ 16 RMAHEX CLA 48 HI5H

Table 16 Effects of reaction time on the CLA contain in product

RPIESTE (h) KA M (mg) BRI A WEN (vg/ml)  HIXT A (%)

1 53.7 0. 2936 2.32 4.32%
2 49.3 0. 5045 4.01 8.13%
3 52.1 1.8174 14. 49 27.82%
4 48.7 1. 9151 16. 87 34. 69%
5 40. 3 1. 7619 14. 05 34. 86%
6 44. 1 1. 9606 15. 64 35. 46%
tgy 50- 00% (
g
& 40.00% |
g
d 30.00%
20. 00% |
10.00% |
0. 00% . . . . ]
1 2 3 4 5 6 /f/jﬁ/ifl Ch)

K14 RMEERT CLA 4 &R

Figure 14 Effects of reaction time on the CLA contain in product

MR 16 RE 14 FATLUE H, ROLFYI B CLA 5 BB 2 1 B 2] B 18 4 T 180
ERMAELEER 2h A1, P4 CLA K3 BBER ROAS 6 O E K 180, 2 h

B, CLAMSBEERE, E4h i, CLA SBIXFI— B, 34, 69%; T 4h 5,
CLAGBEREMEA, MRAHE, EERRNE 6h, CLASEHILE 5 46%,
ZUAK. KR, YRMHITH 4h b, IR NEAR, BARRNEYH
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CLA & BREAE R RLIY (8] B SE R TN, (R R RGABITAE, [ A [a §0 5 4 37
FEMBEELTROTIR. FULR % 4 h 5 h5E .

(2) RRPHRFEX P T s & B o

RIZZAE: : AL NaOH 5g, FJ 40ml %08, MO 10g L0 BRI, 7 N R
#F, F 140, 150, 160, 170, 180, 190, 200°C F& K7 4h. n “3. 4. 6 (2)”
REFEJE, WL 50mg P4 AR 1000 5, W5 F 233nm BRI, SR NE 17

i 15,
# 17 RIVIRIE ST CLA &8 15

Table 17 Effects of reaction temperature on the CLA contain in product

RMARE(C)  #EShE M (mg) I A WLV (g/mL) AT A 8 (%)

150 51.6 0.7276 5.79 11.22%
160 49.2 1. 2735 10. 15 20. 63%
170 49. 7 2. 1086 16. 82 33. 85%
180 48. 3 2.1261 16. 96 35.11%
190 50.5 2.2951 18. 31 36. 26%
200 46. 8 2. 1599 17. 23 36.81%
w 0.00% [
5
§ oo |
30.00% |
20, 00%
10.00%
0.00% . ' . - .
150 160 170 180 190 200 REEM (T

K 15 R REEXE CLA & &
Table 15 Effects of reaction temperature on the CLA contain in product

R1THE 15 R REY, R CLA )& BB R I8 B 28 I 8
R R R AL R S EE R E, % CLA HIFREWB K, F 8T
MBESMUR L, CLA M7= R385, Ay, HRMBEET 150CH, CLA =2
%, P=YFE CLA 4 B5IE, REHERNBEIRE, CLA & BRI, £
BELIAE 200CH, P40 CLA B4 B 2B B 1E 36. 81%. EER T HAEE Tk %
ERE. MBBIRM, FEREEEE 1900,
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(3> A A E X P LY h B 7 B (4 5 e

B N 10g LURRAFHl, ARl 201, 311,401, 5:1. 6:1. 7:1
CVormtiz - Moale) BOAEFIEAR, O 5gNaOH AR, & R F, T 175CFR
RZ4h. 0 “3. 4. 6 (2)” LHE, WL 50mg FE4E AFEE 1000 42, T 233nm
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Table 18 Effects of solvent quantity on the CLA contain in product

Ve Mae  FERE M (ng) WML A  REN (Rg/nl) XA (%)

2.1 52.4 1. 8507 14.76 28. 16%
3:1 50. 6 2. 0647 16. 47 32. 54%
41 48.3 2. 1036 16. 78 34. 75%
501 48.7 1. 6691 13. 32 27. 36%
6.1 51.1 1. 3849 11. 04 21.61%
7:1 53.6 1.1721 9. 34 17. 43%
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Figure 16 Effects of solvent quantity on the CLA contain in product
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Table 19 Effects of catalyzer volume on the CLA contain in product

BUNE  HEREM (g WHE A  WREN (g/ml)  HXEE %)

1 53.6 0. 1479 1. 16 2. 17%
2 51.2 1. 2409 9. 89 19. 31%
3 46. 3 1. 9644 15. 69 33. 89%%
4 42.9 1. 9220 15. 33 35. 74%
5 49.1 1. 8632 14. 86 29. 65%
6 48. 7 1. 3699 10. 92 22.43%
."50, 00% "
v
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Figure 17 Effects of catalyzer volume on the CLA contain in product
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Table 20 Results of the best conditional experiments

Pt M (mg)  BHEA RN (g/nl)  HEXAE®) P (%)

42.1 1.9734 15. 74 37. 39% 72.17%
41.7 1. 9681 15. 70 37. 65% 72.67%
40.2 1.9233 15. 34 38. 16% 73. 65%
41.1 1. 8991 15. 15 36. 86% 71. 14%
X - - 37.52% 72.41%
brvEE 0.47% 0. 90%

£ 20 PHIEFRY, EFREOMLTEEET, P9 CLA & BT 37. 52%,
FERIKEI72.41% . KBRT ‘406 1 87 LRI IR SIS ItET T MR .
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