214—218 ok ¥ R 5204 46 W
2011 4F 12 J ACTA PRATACULTURAE SINICA Vol. 20.No. 6

28 M E YRR R BR B A 4 AT A 31

LR AEE S FER.EHF.HDE

R AR B 2A B AR AR WP A A T B 3t X R R ARk TR R B 0 A AR AR 350013)

TEE 0 A0 R 56 28 FhICRCRE S HEAT TR T R AL B W A L T HEAT AT LA . AR R W] o WRRR SRR P
A e P T R ok M A R 2E IR 43. 7804 o Z2 ANMRUR G I IR ok AN T R AL R S54. 100, o AN 4 P NI R 1Y
95. 1854 . bt B 0B (04 AS U0 P MG MU I R R DL R 2 AN AR IR . RARHCE P 2B E IR E
JB IR o M RIR & R, Hoh 2R B R 69. 900 R B (NS16T. 620 LR 5 62. 2005 A2 MK 61. 006, K
AR S GBI o WIRIR & 22 R AN EE .

KRR < R T PR AL AL s o WK IR 5 PR 5 TR R

B 23S :S816. 2;S540. 1 XERARIRAD : A XEHS:1004-5759(2011)06-0214-05

aWEJBRAR (C18:3n3 . alpha linolenic acid, ALA) JE AR LT IR TR . E N AMRFE R, ALA X 8 BA &
SR A Wy 2 R A AR B A 4 T RE < A DA A0 Tl i ) B A3 o R A A RE %) T RE 5 2l e o A L R T I g
AR AV L P I 90055 0 KL B T 5 00 S SR AE LR RE 1 A B B 3SR e s B v R A R R K
T AR S AR B A RN R L R AL T B S E R R AN . ALA B EOR R T R
HiAE Yy, A0 BR (Linum usitatissimum) 48 95 (Perilla frutescens) FlfE i (Eucommia ulmoides) 55 ¥4 ¥) 0 Fp T
RS PR R AR DA 2 AT AR T S E R T VS 0 ST JRR e A5 RS i L ik B A S R AT S et R
SRR BEAE AT HCRE A IR A ST o K I — SE O 10 i 5 TR 2 i b 25 A s L9 8 ALA 9 3 2 S8 R R B (Pen-
nisetum americanum X P. purpureum) .32 ¥ (Lolium multi florum) F 5 £ 5 (Festuca arundinacea ) 2 |
7 B 3 o Ak Sk 9 42 3 0 i A a5 10 A OGS o B 5 BT ARG DR H T R O R R D HLR
FH 8 B 107 1R 0 R 7 ¥ S S AT AN AR ) o ME LA T A S [] ity Aol 2P e 22 ) i 007 IR L Y 2 5 o AS F 9 5 i A A A i 4
AP B2 e AR MY A= 25T T A ol (68 AT F) AT Ao 5 5 D O T RE 2 WA — SR R AN S A A P R L 3
P (830 5 7 125 M S A R AT G — X LA S0 498 o X AN () it o i) 930 i U7 T 2 1) T A 5 Ay R B R AN L R S
BT Al BT BT R A 7 S R R A SR A R
1 #Met5F*®
L1 #HegRES LR

T 2008 —2009 AETEAR G A AP B 27 Bt AR MY Az 5 WF 5 T S0 G ] oR AR SR R 2 AR B (L. multi-
florum) 3§ Ei (Cichorium intybus) Z ¥ (N51) (P, purpureum cv. N51) LI R E (P, purpureum cv. Red) 4%
RN R M AT L (Silpnium per foliatum) F1H ZE (I pomoea batatas) ; FTFAEIIEY EH =M (Trifolium repens) .
¥R 5 (Crotalaria pallida) #: 463 (Stybsanthes guianensis) F1 1L B 18 (Medicago sativa) ; 3138 ] 69 75 FF &
(Sorghum sudanense) \ [ 5 % (Paspalum notatum) ; 25 JE M B HE 4L A (Arachis pintoi) 5 I 0 95 94 35 00 2
¥ (Setaria viridis cv. Sunada) ., E K (FL 4 5) (Zea mays cv. Keduo No. 4) .82 V45 £ K (Zea mays cv. mexi-
cana) NHWE ¥ (Brachiaria decumbens) . JB¥F4E B (Paspalum atratum) | J& B ¥ (Chloris virgata) 2238 1 =
I B ( Brachiaria ruzizienzis X B. brizantha) . T & B 5 (S. viridis cv. Kazungula) .10 5 48 # (P.
thunbergii cv. No. 10) & J& ¥ (Panicum mazximum ) AN D & (Digitaria decumbens) EREHLE (Vigna sinen-

xR H 91 :2010-09-30 5 ¢k 8] H # : 2010-12-09
BATE AR A E H R A 5 28 B B BT Bk A B BF % 5 (2009R10036-7) , 48 £ 4 B 48 BF 5 5 4 (2011J01102) , [ 5 B} 7 32 £ 31 %) 5 B
(2011BAD17B02) % 1 .
YEH A AP (1971 . B AR @ T BB 5 B+ . E-mail: koala-1011@163. com
* WIAFE#H . E-mail;hql202@126. com



5520 &5 6 H2E R 2011 4R 215

sis) JEN B K& & (Phaseolus vulgaris var., humilis) #1318 (Chamaecradta nictitans) 28 S EL AP . B4
il PSR 5 MR ARRME AR CH B o it 73860 L 78 656 C R T 2 F B E LUS i 40 H (0. 425 mm) i , %€
ANBBRHAE R B .
1.2 fEbmm g 7 ik

KA GB-T17377-2008 il 2", X% : B GC2010, @ 3%H: . DB-23,60 m X 0. 25 mm X 0. 25 pm, SAH@
WA Ry HERE )G T 140 CARRF 1 min, 2R 5 LA 8 C/min B F43] 175 CL, # LA 1°C/min | F4 3] 230 C, f&Ff 2 min,
PEREIR B . 250 C s Kl 25T . 250 C s i e 50 = 1 EREMRBL. 1 pl. BEARESLINGE 2 WK BUF39 1.

1.3 HIERIEE %+ 54

F Microsoft Excel #F17 845402, ] SPSS 16. 0 Ge i3k F 247 4 2 50 7
2 #RE54MH
2.1 A Rg Py BR 4E AR,

FI A G 0 B 7 R A R b R B B9 O ALA
(C18:3n3) (F 1. & 1), 28 P B iy ALA &K
20.4% ~69. 9%, F-HI(H 43. 78% ., HRBEEHILA
FEME AR (C16:0)13. 96 %6 A1 3 R (C18:2n6)10. 93 % .
HoAth B 17 2 543 1 5 ik AR ARG, i C18:0, 2. 52%5
C24:0,2.37%;C22:0,2. 26%; C18; 1n9¢, 2. 21 % ;
C20:0,1.15%.,

1 FTR B BORE B D5 R 4 B J& T A R s
iz i 4 :C12:0,C14:0,C16:0,C18:0,C20:0,C22:0,
C24:0, FR AP RE 17 IR o 450 5 i I R 41 1Y 23. 63 %0
WO Y R i DT TR LA AR AR R (C16:0) 2 =, (S i
PE NG W B2 1 59. 06 %6 .

J& T A A PE RS 2 194 : C18:3n3,C18:2n6,C18:1n9¢,C18:1n7¢,C16:1n7, ANHHLHIHE A 7 12 o5 44 5 G 105
MR ALY 57. 48 % . Jov, Z ARG 107 R o ORE i 7 R 4L A1 54. 71 %6 i A0 F I B W R 1 95. 1806, 146 B
SO P AN A A i T o L B LA I 2 AN T R T TR o A 2

I 7 T8 21 A% R 22 A R U7 T L 8] 4 v I OB A - B 1 T8 TV [ S T8 AV AR B E R TT. 000 B K
(N51)76. 9% AL 4 5 74. 5% J KRB H 73. 6%,

2.2 ALA#®4LEZ

ALA W& REFHCE RFARIMER R REF R D, TERAENA ZHRET 69. 9% 25 67.6%;:4
B66. 7% 1 = 65. 3% 4L R W 62. 2% KRB 61, 0%, & HEEARA A AN D 21, 9% RAE H AE
20.4%.,

AP ) 28 FRBCERE S A 17 ADARAFHR R ALA & EEHH (43, 724212, 98) %058 N EHR i, ALA
FRIEN (415321450 Yo s RAFRHS S RHCE I ALA F a2 A B 2. 1 H O RARH SR 8 1y H
b Jig 05 T 1353 A8 Al A TE LA, 5 25 AR A I T 4 R — B

WA s D TEIR B AS ] i A (] B T R B RAS BHCRE DL 2 10 22 B MO R BE I8 1 ALA & 58, il 9 3
MRBEEBOE ALA F 83576 607 L . SRR LI =0 ALA & &5 .18 65.3%.

3 giv5itie

ALA JEHess v & it fie s 19 B W5 R - o IR D5 2 4L B 1Y) 43, 7800, 28 R ML N I D R o 40 g U TR 4H A 1
54. 7100, di AR FNPE RS I B2 11 95. 18 %6 . ibd W HAC 0 0 A A0 2 g 0 1 = 3 A B DA 1) 22 AN H 0 I 07 IR o 4t
. RARHE S, ZIHBERRRBEEMN ALA 88, AAR SRR ALA X hEFA
e

TR A &

The relative content of the
fatty acid (%)

b

C12:0
C14:0
C16:0
C20:0
C22:0
C24:0

C18:3n3

C16:1n7
C18:0
C18:1n7c

C18:1n9¢
C18:2n6¢

F& 5 B Fatty acid

B 1 $HEXIEHEBREMT

Fig.1 Comparison on fatty acid component of forage
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Table 1 Fatty acid component of twenty-eight forages %

A BBl AFH C12:0C14:0C16:0 C16; C18:0 C18; C18; CI8: C18: C20:0C22:0C24,0 HiAl (RAGHTER 4 FI IS i FR £ A1 R G Bj R

Variety Families Growth 1n7 In7c 1In9¢ 2n6c 3n3c Other Saturated  Unsaturated Polyunsaturated
period fatty acid fatty acid fatty acids
1 G VP ND 0.2 9.5 2.1 0.8 0.2 1.1 7.1 69.9 ND 0.4 3.3 5.4 14.2 80. 4 77.0
2 G VP ND 0.1 12.4 0.6 1.0 0.2 1.9 9.3 67.6 ND 0.4 1.9 4.7 15.8 79.6 76.9
3 G VP ND 0.1 12.7 0.9 1.0 0.2 1.0 12.3 62.2 ND 0.5 3.6 5.6 17.9 76.6 74.5
4 G vp ND 0.2 13.0 0.7 0.9 0.3 1.7 12.6 61.0 ND 0.3 2.5 6.8 16.9 76.3 73.6
5 G HP 0.8 0.6 13.6 ND 1.6 0.2 2.8 15.3 44.7 0.7 2.6 1.6 15.3 21.5 63.0 60.0
6 G MP 0.4 0.4 11.8 ND 1.8 0.2 2.3 12.0 43.2 1.2 4.1 1.5 21.0 21.2 57.7 55.2
7 G HP 0.1 0.6 13.2 ND 3.0 0.3 2.9 10.2 42.4 1.5 2.3 2.1 21.2 22.8 55.8 52.6
8 G MP 0.9 0.813.9 ND 2.2 0.2 1.5 10.6 40.5 0.8 2.5 1.3 24.9 22.4 52.8 51.1
9 G MP 0.3 0.312.7 ND 1.9 0.4 2.3 13.7 38.3 1.0 3.0 1.0 25.1 20.2 54.7 52.0
10 G MP 1.1 0.9 13.6 0.3 1.6 0.2 1.2 89 38.2 0.8 2.1 1.5 29.5 21.6 48. 8 47.1
11 G MP 1.1 0.9 13.6 0.3 1.6 0.2 1.2 89 38.2 0.8 2.1 1.5 29.5 21.6 48. 8 47.1
12 G MP 1.1 1.1 14.3 ND 1.5 0.1 2.6 12.2 37.1 0.8 4.7 ND 24.5 23.5 52.0 49.3
13 G MP 1.4 1.1 16.0 0.6 2.2 0.2 1.5 9.4 35.8 1.2 3.7 2.1 24.8 27.7 47.5 45.2
14 G MP 0.5 0.7 15,4 ND 2.2 0.6 2.5 11.4 35.5 1.7 4.6 2.4 22.4 27.5 50.0 46.9
15 G MP 2.1 0.9 11.8 ND 2.9 0.2 1.8 7.2 33.9 84 4.6 3.4 22.8 34.1 43.1 41.1
16 G MP 1.1 0.9 13.5 ND 2.2 0.3 3.4 11.1 32.8 0.9 3.8 1.3 28.8 23.7 47.6 43.9
17 G MP 1.2 1.0 24.5 ND 6.8 0.2 2.8 4.4 21.9 2.8 5.9 2.126.2 44.3 29.3 26.3
18 L FP ND 0.3 9.1 1.3 1.0 ND 2.0 13.1 65.3 ND ND ND 8.1 10. 4 81.7 78.4
19 L FP 0.2 0.6 11.3 ND 3.4 0.3 2.9 7.8 54.7 2.0 3.2 1.1 12.6 21.8 65.7 62.5
20 L FP 0.4 0.7 11.7 ND 4.6 0.3 2.0 11.1 48.1 2.3 3.0 3.6 12.3 26.3 61.5 59.2
21 L MP ND 0.2 19.2 2.1 3.2 0.4 2.2 10.2 47.5 ND 1.0 4.1 9.9 27.7 62.4 57.7
22 L MP 0.2 0.5 13.8 ND 3.0 0.2 2.9 12.2 40.0 0.4 1.2 0.8 24.8 19.9 55.3 52.2
23 L MP 0.3 0.6 13.5 ND 4.9 0.4 5.5 18.8 33.5 1.0 1.6 1.6 18.3 23.5 58.2 52.3
24 L PBP 0.7 0.827.9 ND 7.8 ND 3.6 14.7 22.7 1.9 3.1 1.8 15.1 44.0 41.0 37.4
25 L FP 0.8 0.9 10.9 ND 2.0 ND 1.8 9.4 20.4 ND ND 18.8 35.0 33.4 31.6 29.8
26 C vp ND 0.3 12.1 ND 1.2 0.2 1.2 12.0 66.7 0.3 0.4 0.4 5.3 14.7 80. 1 78.7
27 C VP ND 0.3 14.6 ND 2.0 ND 2.4 11.0 39.1 1.3 2.1 1.0 26.2 21.3 52.5 50. 1
28 X VP 7.7 0.2 11.2 0.7 2.3 ND 0.9 9.1 44.7 0.4 ND ND 30.8 21.8 55.4 53.8
-4 Average 0.80 0.5813.96 0.34 2.52 0.21 2.2110.93 43.78 1.15 2.26 2.3719.18 23.63 57.48 54.71

ND FEmRK . & XK 0.05% ND means no detected; 1: Z 6 BB L. multi florum;2: G EH (N51) P. purpureum cv. N51;3: L83 P, purpu-
reum cv. Red;d: 23 WBEHL P. americanum X P. purpureum;5: 55} S, sudanense; 6 : S 4K M B S, wiridis cv. Sunada;7: [/ -5 P. notatum;
8: EK(B£Z 4 5)Z. mays cv. Keduo No. 4;9: VG K Z. mays cv. mexicana; 10 i TE 5 B, decumbens; 11 BIAER P. atratum;12; [E R
HC. virgata;13:3%38 1 S B, ruzizienzis X B. brizantha; 14 : &M BE R S, viridis cv. Kazungula;15:10 S48 8 P. thunbergii cv. No.
10516 . @8 P. maximum; 17 AN L D. decumbens; 18: FH =1 T. repens; 19: 5B & C. pallida; 20 . FEAEE S, guianensis; 21 EJJEHLE V.
sinensis; 22 : N K& T P. wvulgaris var. humilis; 23 P Pe B C. nictitans; 24 - FAEAEAE A, pintoi; 25 W E 18 M. sativa;26 .31 C. intybus; 27
HIAAEE S, perfoliatum;28: H ¥ (M) P. batatas; G: KA B} Gramineae; L: 58} Leguminous; C: 3§ #} Compositae; X: Jig £ £} Convolvulaceae;
VP85 37 ] Vegetative period; HP: fili 1] Heading period; MP; j§ 2] Mature period; FP: JF f£ 1] Flowering period; PBP; 4532 Pod bearing period.
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A study on fatty acid components of twenty-eight forages
FENG De-qing, HUANG Qin-lou, LI Chun-yan, HUANG Xiu-sheng, ZHONG Zhen-mei
(Agricultural Ecology Research Institute, Fujian Academy of Agricultural Sciences, Fujian Engineering and

Technology Research Center for Recycling Agriculture in Hilly Areas, Fuzhou 350013, China)
Abstract: The fatty acids were determined, analyzed and compared at the same time in twenty-eight forages.
Alpha linolenic acid was the most abundant fatty acid in the forage, making up to 43. 78% of the fatty acids.
The polyunsaturated fatty acids comprised 54. 71% of the fatty acids, and 95. 18% of the unsaturated fatty
acids, indicating that the unsaturated fatty acids in the forage were dominated by the polyunsaturated fatty
acids that had double bonds or more. In the grasses, Lolium multi florum and Pennisetum had a high alpha lin-
olenic acid content. In L. multi florum the content was 69. 9%, in P. purpureum cv. N51 it was 67.6%, in
P. purpureum cv. Red it was 62. 2%, and in P. americanum X P. purpureum it was 61.0%. There was no
significant difference in the content of alpha linolenic acid between Gramineae and Leguminous forages.

Key words: fatty acid component; alpha linolenic acid; forage; Pennisetum



