® 99 Fenzi Zhiwu Yuzhong (Online), 2012, Vol.10, 1038-1048

WEM  rrmers(mssin, 2012 4, 5 10%, 5 1038-1048 71 (/
http://mpb.5th.sophiapublisher.com

Wik 5 R
Reviews and Progress

WBIFHEERAMIMREUR

XEA ™, mwaed ™, sk Y EEE T weor

1 AR Y K2 AR 27 AR AR e 2 ML 3T 5055 R Y 808 T sl 56 S e e 5 R AR BT T 92 %, bt 100193

2 Wb RAVELF BB OO, i, 430064

B0 414 - jinping_hua@cau.edu.cn; BfE

SrPRYER, 201248, 55104, 55645 doi: 10.5376/mph.cn.2012.10.0006

Weha H: 2011 4 02 A 14 H

B3 H Wl 20124202 H 28 H

RAEHW: 2012 403 H 09 H

IXJE— R RH Creative Commons Attribution License HHATHA M AU IS SC. B ARFAEATE 240 5T, MOBUITAT AR VT Rl = 7 a4 fFi
G ERSHLE

AR S T

SR (T 30):

HEASE, 2012, HFF & S TS5 B R, 2 A& Ff (online) Vol.10 No.6 pp.1038-1048 (doi: 10.5376/mpb. ¢n.2012.10.0006)

51k R (EE0):

Liu et al., 2012, Research and improvement on the oil content and composition of cottonseed, Fenzi Zhiwu Yuzhong (online) (Mo lecular Plant Breeding) Vol.10
No.6 pp.1038-1048 (doi: 10.5376/mpb.cn.2012.10.0006)

T - S ¥ e U Wy 0 T R A ¥ 87 LI 1 S L € O 1 1 B I N7 s R e
S OPRPAIE 2 SR B o SETAEYIR IR B S @A, W P mATRF Oy S B OREEAT IR IR AL e R, LA A
S DN O R o GRS A T I 18 7 A5 M A8 R o AN SCERR T MR S s AR U B, R0 TRl 5 B 5 A RAR
KA, RETHEZ IR, SEIZ RGBS TR RO ERE R P A48 5kms LRSS e & i A B i

KBEIR Akr: A IRITRRALY: il R

Research and Improvement on the Oil Content and Composition of Cottonseed

- - - - - =
Liu Zhengjie **, Guo Baosheng **, Zhang Yuan *, Wang Yumei 2, Hua Jinping =
1 College of Agronomy and Biotechnology/Key Laboratory of Crop Heterosis and Utilization of Ministry of Education/Beijing Key Laboratory of Crop Genetic
Improvement, China Agricultural University, Beijing, 100193
2 Institute of Cash Crops, Hubei Academy of Agricultural Sciences, Wuhan, 430064
= Corresponding author: jinping_hua@cau.edu.cn; B Author
Abstract Cottonseed is a valuable byproduct of cotton. Cottonseed kernels contain approximately 20% cottonseed oil which has an
important economic value. Qil content and fatty acid composition are the important characteristics of cottonseed species. Based on
the pathway of fatty acid biosynthesis in plant, the genetic improvement of cottonseed on oil content, fatty acid composition, and
(super) long chain fatty acid synthesis has achieved much progress. In this paper, the genetic models of cottonseed oil content were
summarized, as well as the relationship between cottonseed oil content and other agronomic traits. Some new strategies for the
construction of multiple vectors to realize multiple genes expression simultaneously in fatty acid synthesis and regulation were
proposed, in order to guide the breeding program for the development of high oil content varieties.
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MRE= T A R O skl SRR 25 . AT
WAL 2 BV EY) T2 AR A6 ><10° hm?, 2 AL AR el ) BARCR IR (F 2 5 4%, 2011). 48
2977 R 7.610° ty KFFL3>10% to KRFFLE R DR 2 H b B s, 0 A A LA SR A 2 B 4 10
PR RPN ST G TEAMEAT I EER CI8IAWAIR TR, P4 ER LB 154 247
FEA MR E SR S | AL RS, 2009). Mk BREERI S IR IR S, AR S, Rl AL
B Z=Rh SRR SR AN, T 5 Fh 7 R A55%~60%KE At AR AL JE (FK XS, 2007).
KMo F5EIE MR NET & 530%6~40%, A2k =il FERE B PP B H Sl S AR s A R
N&, A0 A EcE AR Tl Jsok), T DUR M RIFREZEA A e aREi M EEiRkg. K,
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RIS B 24T AR
TR 53 o Rt A RIS BBy [ o ASCHRE )
Wbl PR IR ARIERAS, MER T Rk il AR 3 14
At Ve TR P DR R v il 7 R SRS

1 M S H A 5y

MRS % A 15%~40% Ot 43, AN A A A6 R B
Foft s T AN R AN ] R At 45 2 R R
Ko A2 FER TR FPIL 61T AL RE AR A
& B R, Bl AR N B AR AR B A

(C18:0). JHFR(C18:1). W iR (C18:2) LA K& W FkIR:
(C18:3) (K1), BATH/ 200N IR M IR E (T 2
&, 2011). MR ZAREOR MRS AT BRI T K
T R iR AR S R Ik 31 98% LA b (4 41 AF
2009; Savanam et al., 2011) . K& & KB AL D
TINRINIR, HVyMERIN S e ira i s
ff), AIiA50%LA L (Savanam et al., 2011). ViR
A AR A L IR B, e N AR . Tl
I EEAAN R A B Tl (L), BLFE Rl | AE A
K RS AR TR 53, nT UG AR o s

TS B0 K 30,4296 41137.25% (AR FR4%, 2010) . Hi

115 07 8 R 4) 3 B AU 3 B R (C16:0) . M flsme MRS EANMR, & s U Y B AT

R 1 AR R TR 1oy LR

Table 1 Comparison of fatty acid compositions of different vegetable oils

IR R 107 /(%)

Source of Fatty acid (%)

vegetable W LR FrAH IR {03 TR IA3 P BRI FoAdr*

oils Myristic Palmitic acid ~ Stearic acid  Oleic acid Linoleic acid Linolenic Others*
acid acid

il 0.6~1.0 21.4~26.4 2.1-33 14.7-21.7 46.7~58.2 ND~0.4 0.3-1.8

Cotton

FIaER ND~0.1 8.0~14.0 1.0~4.5 35.0~67.0 13.0~43.0 ND~0.3 3.7~11.8

Peanut

P& aRli ND~0.2 25~7.0 0.8~3.0 51.0~70.0 15.0~30.0 5.0~14.0 0.3~9.2

Canola

Z R ND~0.3 7.9~12.0 4.5~6.7 34.4~45.5 36.9~47.9 0.9~-1.1 0.3~1.0

Sesame

FETEM ND~0.2 5.0~7.6 2.7~6.5 14.0~39.4 48.3~74.0 ND~0.3 0.4~4.3

Sunflower

ARl ND ND ND 74.0~87.0 7~14 ND 7.0-11.0

Camellial

AR ND~0.2 5.3~8.0 1.9~35 8.4~21.3 76.0~83.2 ND~0.1 0.3~3.5

Safflower

K ND~0.2 8.0~13.5 2.5~54 17.7~28.0 49.8~59.0 5.0~11.0 ND~3.4

Soybean

K ND~0.3 8.6~16.5 ND~0.3 20.0~42.2 34.0~65.6 ND~2.0 0.5~4.3

Comn

r WHERERR . IR LR ST RS IR R Y S ND: ANRERS HH
B ok P : GB1534-2003, GB1535-2003, GB1536-2004, GB1537-2003, GB10464-2003, GB11765-2003, GB19111-2003,
GB19112-2003
Note: *: Amount of fatty acids including arachic acid, arachidonic acid, behenic acid and erucic acid, etc.; ND: Not-detected; Data
resource: GB1534-2003, GB1535-2003, GB1536-2004, GB1537-2003, GB10464-2003, GB11765-2003, GB19111-2003,
GB19112-2003
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2 WEAFMAR- & B R AE R
2.1 MeFFh & BRI AL BN

AT 7 e A B R I s s s, St
e 75 BB RN, BRI A RS R 7, B
Tk kN (F B ERAS, 1991). b M SN (ZE i Ak
1988; Singh%, 1985) a7 14 %) (Boghara%s, 1985)
R WABFONR, FARMIE S 5 52 REAA S R
(520 (R R4, 2009); M 407 st A& A7 7 BEA Y
N, WAFAE AT RN (Yes%, 2003).

MRAEIh 0 2 it fl ) ANy . [ BN 25 (1991) %)
FRoRF 8 7 i B IR 3R 4T T Hayman XA 2% A8 3o 4% A
RN, A SE IR IR S5, R
TP XA ) A 1-.(66.92%), 47 Fi5 B Bk
sk )y 45 (54.23%)

2.2 fpFFm MR THRid S QTL E AL

KA FFrad, AR AR AHOC QT Lsth A7
fRiE . (HE, XEOZEAL, DR SEEOA R R AR il AN )
MSe, "L ZE. DRIk, I 75 B0 st A% B o 1) 43
ThRid, BHATREANE N SongZ5(2007) LUK L 44
TM-1/Hai7124 1) BCLSLEF A A KL, K IUAR3h4
& = QTLAY T D8 L ) BNL3860-NAU1369 #7 it [X
i), 7] LAR#RE29.35% M2 AR St o [ify b A ot o i)
AL A 188N BT A RAM KL, IRAF AT P 4L
FRBN TR AR REA, Rl 20 5507 o & S AH )
QTLAT EALPEAT 13434, (HAZ FRBE R K (Z )46,
2009) . TR 55 (2010) LA 4 4 14 195 A Fo i 1 A A 4
BEAR D ARL, SAXEER T4 R HYREAE
o S B QT LA T-LG2 L I NAU4091 -
NAU31964~ic X [H], 7] LAf#RELS.5 % Mgtk A 5 DY
e, Fblh o & R QTLAL FChr.13/ TMBI216
b, PTLA#RE6.04 % B E AR . X TR TR 53
TEREL 5 5 TE861) 73 B A, A I 2124 A 7 &
QTLs, HAQTLARAL 554.0%~23%; Al E4 TV i
R EQTLS, HMQTLARE AL 7:3.5%~5.5%; il
3R & EQTLs, HAQTLARRE MR & =2 7 1
3.7%~11.3%; Kl FI5MFMEIR & #QTLs, HAQTL
FRRE R HEIR & LA 57 1195.3%~7.0%; A5l 217 /i i iR
T QTLs, A QTLfif B A i 1R % 2t A2 7 11
3.7%~9.3% (X K %44, 2010) .

3 M S B SR EHAR R R R

3.URAT I & B S EKIXAR
K il 5 R L M A R B U G
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Turner 45 (1976) fil Kashalkar 25 (1988) 1Ak Fl 1~ 5 il
HSAFARIR S IEAHDC, W& & SR A
TRT B TRIAH DG o 20 BT 2254 ik R A ot e 1 iR E b A= %
MEAR AL B OCHE, SRR, SmES
W H SRR AR G R 200 7124 0.260410.186, 77 7
h W Sk 25 R A 2 A DG (P RS, 1987) . K] A
PRI B i, S5 RR B, Kroa i (A7
TERR 2 ) B IO SRR DG, = 2 F0 3 47 (1] - I
BAEAH I R Y ATE BB AT, AT AR R 3R/
R TR A5 T A0 B bR D 42 39 36 v ek 40 M B (3R
HAEAE, 1995). T [H A (1996) I\ A, KRS iy
BHCCA B INEAR OGO 2, FEAN PR T ()4 i
EFFRRATRL TS it O P A

32 Mk & B S A EMRINKRR

FErm AR F o R, AT DAAN S e B R A4
W A L A R AR 4 I IR B EAR
Ky AHAHR AR R REE LA R 245 4
SRAR PR 20 A T IR H o 2 A R, R DA
2R 4 R R A AN R R 4 = (Singh 48, 1991). 4
TR 7S SHIE T 4E2.5% 5 K. Lg%
AR 3R R T B (B A5 TR BRI IEAROG,
2 = A 1 el o [ I g B A 2T 4 R (R AT
24 1993).

33 MG S BEEMEO RSB ERE AR

FIHT, R FRFS b S S P S R R R
xR, die—80 Bl Mpkrab i B S s A0S
B DA MEAN R SRR A B SRR
U IR 5 OO, AR R R A A%
PENIAAT R 5 (R e (R 47555, 1995) FIEIR
A 75 417 (2000) B 5T i 5 Fili 1A A AR I AR S
A& RS RR, SRRV S & 2 6
TS S F SNSRI & S SRS CETTTL i

LR EPTIE, MEkrabn SRS R SR
A RO, T MRS 8 1 i e A
SRy TR v MR - 8 1 R R S EEROK
RHCTEA5 (1995) A D IRMI AR (FOFF 95 L 459 B 1R
SRS, SR8 IEMDE, RS
AR RSO TEIR 88, R WA S AR
LT BOHE [ I B vy, (ELEPERF RO R b
JaA W SRR BRI L, R ARE R A
S TRERZ . Pk, FMdRERRG & P5.
eI TR HO R R A R T RER o
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4 FEFFMA SRS R TRITRR BR
4.1 Y EED & IR

RV A AR 0 = AN B, B7E A ig
DT B 10T I -Co AR AE P65 1 A 40 i o o A 13-
Bl 1 T vl LA B 9 A = A A Je R e ) I K 4
(Nikolau et al., 2003; K%, 2007).

FW AR, £ AR 1L 1§ (acetyl-CoA
carboxylase, ACCase) {14 i 117 2 Jsd Ay 4 £ I i g
A(acetyl-CoA) JE B N — TR 5. I % B A(malonyl
CoA), TN [ H. I CoATENR NI R 7 Bl 52 4 14 (fatty
acid synthase complex, FAS)[¥I1E ] T B AEER 1 0
200, RE G R EEE, S MR AR E
(acyl-carried proteins ACP) &5 4, R4 HAE B 7
AN B L A B RE AR SR S BE R -ACP i R
(acyl-ACP thioesterase) 2% 1 H AR & [ NV, T R IESE
ACP; I o [ 3L 4 M A5 B (acyl-CoA synthetase)
YRR AN ) B B2 TR IBE AR ACP, 2 1 1 i g A
FERE AT BT (F 2 5%, 2011) SUbFES, R
W3- R OH o B &L B§ (glycerol-3-phosphate
dehydrogenase, GPDH) A4l [ ik (1) h 18] 7= 4 i 1
—¥2 N i(dihydroxyacetone phosphate, DHAP)JE %
3-W§M H v (Buchanan et al., 2000). X5, 75N 5
MR AL GRS A 13- B R H ok WL B
(glycerol-3-phosphate acyltransferase, GPAT). ¥ IfiL fi

BRI L 4 Wil (lyso-phosphatidic acid acyl transferase,
LPAAT) 5 — It T ol %% Mt & (diacylglycerol acyl
transferase, DGAT)Ififk, L3-8 H w4i &, &
2 TE B — It H i IS R 45 # I (Jako et al., 2001).

4.2 MAEFTEFBRIAENFmN &8

TG B S 2 Rl 28 B[R4 A T o il
B BOE R 52 5 A AH OC Ik BRI ik 2%
YOG, P sy e 42 3 b AT A BE DR 1R ik R ] g
SR B O A, IX R RO e R
5 R TR D R B2 A R Al R R R AR T
Bt SR 3 SRR 46 2 i = R0 sl g
077 TR ot I 5 B O B il 2 ) e PR B s IR -, AR
R AT N S, YRR PR B 1)
GEsE, Amde sl . Hir, FETHALE
YEVI TSI ECR M 2 AFE LT g1t

(1) G TR G S AL B B 2R 35 1, W &
It -CoA ¥4 1t i (acetyl-CoA carboxylase, ACCase)
&, e IR G RO FR (TS R A, 2009; X IEAAE,

2011). ¢ )5t B ACCase 4t £ 15k CoATE B N — ot 4l
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il A R A6 T R T IR A g A b IR B S R B AP
B, g RHEUD IR . ¥ CAC3IE K #412 Ik 41 5 A
157 5 8 ACCase WV SkaccDRE K HEATAA A T4, ozt
R RHA) 21 M 3R 1548 Ak pBICACtp-aceD,  H#41k,
LR TF A (T L 2, 2000)5 7 Bk ol b A i 78
ACCase JYAN P IEGw i IE R, FERHERR 145 5 R IA 1)
MR FRRHAR, FASUR TR PUERERR, ZPCRES
DS ERAG e FE DR SRR CANIEZRSS, 2011), A H S+
iR ACCase i ith 3 A e it 3 &5 B0E. T FEAit

(2) iod % 3 ik 5T 90 41 1 TAG 1 41 2he b 75 )
Kennedyi& 42 G MR g FE DY, S it i &5 5.
W], IR H I L RE L RS Mg g i BE R 704
RS DA T AR HAT F A F (Bouvier s, 2000; Taylor
4% 2009; Zheng’s, 2008). 3L H L 5 iy
(DGAT) & LA NTAGH B A2 i) B g, HAE
P AL — It H-aitobn TR R e BT B — I Hr

) FH B Hb - H il 7 - 3- i 1 i &I (sn-gllycerol-
3-phosphate dehydrogenase, G3PDH) 4wt %L K], LAy
SN, I Rl R e 5 31 B Sl 12 2 e
PRl Ik, R IR AR 1~ 5 e L AR v
T40% (Vigeolas®, 2007). H-ii-3-filf R I Ik 4 #% fify
(GPAT) J2& =I5 T it i 2 B A2 v 1R 28— A 1 ik i
P, 1) H 2% BRI AT 1 G PAT 2 X % 4k 42 F0L e
Ity IR Al AR ATl P B3R 15%
(Jain%, 2000). VI B I R Tt ik 4 % Il (LPAAT ) 2
SRR 5 H w255 T8 =W e, Zou%s
(1997) ¥4 1% B sn-2 & Wk 4% # g A& X (SLCL-1) % 4 22
W, B JE AR 1 rhah 4 R R 8%~48%:;
SylvieZ%(2010) 45 il LPAAT 4w i 3 [ 5 AP B T,
ARG T Rt & S e .

(3) T ¥ 1% Ik 0 MR 4% 1 =X N W 1R R Ak g
(phosphoenolpyruvate carboxylase, PEPCase) % iA
B, A EAE R, e S fERIRIE
$heft, PEPCase A4 74 M Wk A\ 25 14 I3 £ A 57 1
CHENG . 52 1 155 (2010) IR AL Hh ve 3 43 21| PEPC AL
L, R 2 BE D A 1E S 1) v B b5~ 5 3R I8 R 3
TIERE, SWAHYRIEBA, IR R TRy e
IhpRNAL B B fk . A S5 %8 20084 3 31 17 AH ST
JU, HETC& S 714 T 8k 24 2 AR R Y
(RRRAERH PR R 34K R K ) -

(&) e RT3 o 8 e s DR - R4 Al v vk
Iy MV A AR, SEmaRh T H . GmDof4 st K
T DOfBEPR ZE R 03 22—, B & WA AR AL il
N 3 s A W SR 2 e =g = B S I PN A I B NI

=
y
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GmDof4 5k K % 5 DX 1 NAURE T, ReA RLde mn i
HE DRVRE Bk Pl 1= 2 b 12 9 19 0T Rz FE (Wang et al.,
2006). WRINKLEDT(WRI1) 3k [A] 1 3 1 2 i 1 i 1
NI RRARU IR, e i I 107 1R A DG HE AT 1) 4
PRIIE KT, B v I 5 R R0 il i 5 & (Baud et al,
2007) . A5G % b [ T A 4£ GhDofl Jz GhWRI1 3
B, AR A AR S, SRR G AR
B IEAEEAT

4.3 MEFF KR RRTRR 4 7 BT R

At A e HORE A A4 Ag R 1 I I IR T Xk
T2 (C18:0) 5 1l R (C18:1) o FE A il IR Bl 43 5 i A
A LI MR BE AP AR F R AL ) R IR
o IfiL 3 T % R I 2 1 (high density  lipoprotein,
HDL) /£ =X K% 2 545 1 (low density  lipoprotein,
LD L) B 2 H [ B A of 7K P 1R 5% Wi 48 R AN 7] (112 o
TN E 2RI R, A S5 R (C14:0) A AR A
P2 (C16:0) % NARAEAEA R 520, BATT REE 3350 M35
I B2 it 0 SXH ] 7K P ) 8 s 1 il I PR
(C18:0) 55 HABMIF G T BRAN A, e AS 2 38 if 375 v
R NG R I TEAH B, AN B A AL
M A etE. MY AMAIRIIR, AF5 A
AR (C18:1) . 2 AHUNINY IR (C18:2) S IV MR
(C18:3) HEM PRI MLy A I F5 i 1 7 2CIH [ /K
S N 2 N NI K= e A Ny

G, A S s A v (o ) A B A
AR, BIVAS TR I 77 19 i S US4 4 T I8 B Ay R
Pt e TR, G 2 AN R I 10712 (polyunsat-
urated fatty acids, PUFA)EALAE AN e 45, SR
AR, [ AR AN A 53 5P R
— £ (Warner et al., 2001) .

FEAE NG 107 I o 78 IR 40 43 il TG 12 (C18: 0) 559
P2 (C18: 1) Bk, 43 il 2 Ml I PR I ik e £ 11 R R
(ghSAD-1) 1yl 1k O 3% Jig 55 ] (ghFAD2-1) 3 1k & 1)
S, Liu%s (2002) B 1 _F ik AN 3E [ (¥ ihpRNAZ;
A, JFF) H 15 5 223K 5 3)) 1 (soybean  lectin
promoter, Lec-P)IK ) H 7t i 1 5% /444 £l Coker 315
thik, FHE D R AR IR & i SR & =430l
MR v 5 R 7 1R 75 8 9 2%~3% 3 N #1140%, A\
15% 4 2 77%. SOPER{EFAD2-1EN, Rt iZ kA
ihpRNAZ AT AL RAE,  IRAF BIARARO0 SR k)b

1042

PR ) & 1558.5%~68.9% (Liu%s, 2005). #4745
(2011) 5 ¢ 7] I #4) 24t A 46 FAD2-1 5E [A ihpRNA Al
amiRNAT-PLEAK, 7 SRk B e R AT

UEAN, BRI bl B AR PRI R
AP AR LV R e R R R AEAT A2 4 75 1t (8-cadinene
synthase, CS)JEIMIMI LR~ FH1, BIHZEEKFRNA
TWHA, FHdHRh 7R &% 5 8 1 (a-globulin B
gene promoter) Kz H ALk, LI {ECoker 31224 5 44
MBFHEAT AR, A8 B BE DA [R) AR 28 A ) 1A FF i
Py WY A PRAIG, il R TB 5 DR 5 4% Ml 2 23 (food
and agriculture organization, FAO)Fltt: 7t T8 A= 4140
(world health organization, WHO) & 1] #7 ¥ (Ganesan
et al., 2006) .

4.4 K R RA > B R

Y e 5 DR B R ST A A8 B 5 I A A 1
KHEMRIWTIR & B 18 S sastt, ] 2k R4S
FEMTE BT KR MR A . B CHENR TR
(very long chain fatty acids, VILCFAS) /& 444 b
J5r B H 9204 J2 204 LU BRI ARID R, e Ak
TiJ# R (eicosapentaenoic acid, EPA, 20:5n-3)5 —-
k7N MR (docosahexaenoic acid, DHA, 22:6n-3) .
WEUE S B AR T NARAR R IR DT e 73, H AiTAX
HE M0 A0 AR I TP 3R A o T il Af AR ™
AR IERTRESZ BB Gy, iR A ST
Z AR DTS N TAA B b, BRIk, BF9U#E
TG 2 e B Rl 5 T ERIEPAL DHA . 240K
Ti 55, MU AL AR i i oh b i i K
W2 AR RRIEAE, JHAACHIRIE I 2 AN I
[N Pp RS, RIFE M EHEY) T 5] AEPAS DHASG
JCEAE(EI2) o B A B CIBA A oy 1L 4
FRLRF 1) AS 2 VR R ity AP 8 A8 25 1 R il 356 DA 2 £k
2RI TT, KEI3% EPAS &, HIRTE S SMY)+H
S T R AN RN IS T R 1 U 1 (Qi et al,
2004) . ¥ 1L Saprolegnia diclinaff A6 2= I FIfE | &
Ll bl fH 27 1 AS 2540 FN G FTAG SE {4 i . Saprolegnia
diclinalfA17(w3) 2 MR B AL mE FF 1 A15(03) 14
I RGBT EPA S R
151419.6% (Kinney%%, 2004). 2 J&, Kinney%s(2004)
FEBRALS 2 M AN 5 (1) FaR PYASJEP I b3 AE Bk
5 117 AS ZE{H [ F1 H B9 Schizochytrium  aggregatum (1)
AL IR g A RV AR S, AR RGPS T
6.1%[fIEPARI3.1%[¥IDHA.
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il
Palmitic acid
16:0

4

fifi g 1R
Stearic acid
18:0

AN I D 1
SFA

farE

AN s
/A9 desaturate

R
Olleic acid
18:1

B A IR 07 TR
MUFA

Stable

TLDL

R g S Ag RER) & H i
Stable & helthy oil

A12 AR
/\12 desaturate

1A
Linoleic acid
18:2

4

PSRRI
Linolenic acid
18:3

2 AN F G D5 1

PUFA

AFasE
Unstable

BIL bl b SRR A 5 gt M FUE TR D Rg SR MR (R Liu et al., 200112 14)
VT MUFA: SURHATIRII R, PUFA: 2 ANHIAIIE TR, LDL: AR NRE 4
Figure 1 Schematic diagram of biosynthetic pathway for the major fatty acids in oilseeds and the nutritional function attributes

(Modified from Liu et al., 2001)

Note: MUFA: Monounsaturated fatty acids; PUFA: Polyunsaturated fatty acids; LDL: Low density lipoprotein

% TLEL AR R FL AR R DR UE 22 A 35 DA
WA R IR A AR T 5. PIME 5 (2011)
1427~ EPARIFE P 4 15 # A pCamBAR-5EC, ]
RFFHEAZ R IR A K WidE, WIP3RET
PCR A8 Jhy BH A 1) %% JE DR K R AL A AR o %K
AL DU A A 17 1 2 0L R0 i 3 IR ——
ASEBFNEEIE N, AR IFAIS LB AEE L, 5
A BEEG 1E FEALT AR R Y, IR R A 2
T DR DA B BT — A i S K il 56 DA Bk 45 i 4
A9FE A

SHEAT 1k 18 A= K ATHE
5. LR FF b AR S50 B N I I ER

S ol i A7 a4 o R AE S R
s e KA SRR SCR, T AL
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A B B S i TR AR R, TR R A
ROV, R TR SR A T i 2 A 1)
PR IE AR AL R . U, REMEY
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Figure 2 Schematic representation of VLCPUFASs biosynthesis (From

Qi et al., 2004 and Sun et al., 2011)

Note: Des: Desaturase; Elo: Elongase; GLA: y-linolenic acid; ALA: Alpha linolenic acid; DGLA: Dihomo-y-linolenic acid; AA:
Arachidonic acid; SDA: Stearidonic acid; ETrA: Eicosatrienoic acid; EDA: Eicosadienoic acid; ETA: Eicosatetraenoic acid; DPA:

docosapentaenoic acid
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