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Abstract ; Flaxseed is one of the main cash crops in Gansu Province, and Hexi area below 2 400 m above sea level is a high-
yielding area in Gansu Province. In order to find out the influence of different altitudes on the quality characteristics of flax and
the best planting area of different flax varieties in Zhangye, the content differences of the conventional quality indexes, saturated
fatty acids and unsaturated fatty acids of 5 flax varieties in 4 different altitudes in Zhangye City were analyzed by using near
infrared quality analyzer. The results showed that, the interaction effect between varieties and altitudes with the contents of
protein, crude fat, dietary fiber, palmitic acid, heptadecanoic acid, myristic acid, tetracarboxylic acid, oleic acid and o-
linolenic acid was extremely significant ( P<0.01). The content of behenic acid, palmitoleic acid, cis-11-eicosapentaenoic acid,
linoleic acid, vy-linolenic acid and cis-11, 14, 17-eicosatrienoic acid changed little with altitude and had good stability. On the
basis of breeding goal of high oil content, taking into account other quality breeding goals such as high three unsaturated fatty
acids (a-linolenic acid, oleic acid and linoleic acid) , low two saturated fatty acids ( palmitic acid and stearic acid) and high
protein, the most suitable flax varieties to be planted in Ganzhou District of Zhangye City, Landao Town of Gaotai County and
Sanbao Town of Minle County, and Liuba Town of Minle County were 5-9812-2-1, 09-3-11, Zhangya 2, respectively. Different
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altitudes had an important influence on the quality indexes of flax. As a production base of high-quality flax seeds, Zhangye City

can make use of the different suitable planting areas of different flax varieties to vigorously develop quality breeding and

comprehensive development of flax seeds.
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Table 1 Combination and numbering of test treatment

A Lyl Qb3
5-9812-2-1( Al) B1A1
MR 9813-1-2-1( A2) B1A2

P x . =
BITHL(BI) B 10 5 (A3) B1A3
K 2 5 (A4) B1A4
09-3-11( A5) B1AS
5-9812-2-1( Al) B2A1
N 9813-1-2-1( A2) B2A2
i B E 10 5 (A3) B2A3

AR HL(B2) i
kil 2 5 (A4) B2A4
09-3-11( A5) B2A5
5-9812-2-1( Al) B3A1
9813-1-2-1( A2) B3A2
. RS Bz 37 10 5 (A3) B3A3

NI (B3)

Kl 2 5 (A4) B3A4
09-3-11( A5) B3A5
5-9812-2-1( Al) B4A1
RARE 9813-1-2-1( A2) B4A2
— (%4 B4) Bz 10 5 (A3) B4A3
K 2 5 (A4) B4A4
09-3-11( A5) B4A5
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AT 3 UK AT R A 3 IR E A,
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Table 2 Analysis of nutrient composition and content of flax variety in Zhangye with different altitude

e L% *ﬁﬂﬁﬁ)‘jﬁl H%*é-:éfréﬁ Six ; 5 ;
/(g-100g™") /(g-100g™") /(g+100g™") /(mg-g™)

Al 21.30abABC 39.70aA 28.60aA 3.40cB 2.33aA
A2 22.20aA 36.80bBC 26.00bB 3.60bcAB 2.31aA
A3 20.60bcBC 35.90¢C 28.60aA 3.50bcAB 2.38aA
Bl A4 21.80aAB 39.00aA 24.50¢C 4.30aA 2.26aA
A5 20.00¢C 37.60bB 28.10aA 4.00abAB 2.26aA

XA 21.18 37.80 27.16 3.76 2.31

A 2R % 4.20 4.12 6.75 10.06 2.20
Al 22.60bA 41.80aA 27.30bB 3.70aA 1.96aA
A2 22.70abA 38.20¢C 29.60aA 3.50abA 1.83aA
A3 20.10cB 36.20dD 27.20bB 3.80aA 1.93aA
B2 A4 20.20cB 36.90dD 29.80aA 2.50cB 2.08aA
A5 23.60aA 40.10bB 27.30bB 3.10bAB 1.75aA

XA 21.84 38.64 28.24 3.32 1.91

5 5 BB % 7.29 5.97 4.73 16.00 6.61
Al 23.10aA 36.50eD 24.20bB 3.80abAB 2.15aA
A2 22.60abA 37.60dCD 26.80aA 3.40bcAB 2.19aA
A3 22.70aA 38.70¢BC 23.10cB 3.90abAB 2.29aA
B3 A4 21.70bA 39.80bB 26.40aA 3.10cB 2.26aA
A5 23.10aA 42.30aA 27.20aA 4.10aA 2.22aA

SERE 22.64 38.98 25.54 3.66 2.22

5 5 BB % 2.53 5.71 7.01 11.03 2.49
Al 25.90abA 35.90dD 22.80dD 3.80aA 2.19aA
A2 22.70¢B 36.80¢CD 25.70¢C 3.80aA 2.26aA
A3 25.30bA 38.40bB 22.20dD 3.90aA 2.29aA
B4 Ad 25.40bA 37.70bBC 28.60aA 3.90aA 2.15aA
A5 26.60aA 40.70aA 27.00bB 3.80aA 2.22aA

XM 25.18 37.90 25.26 3.84 2.22

s BB % 5.87 4.82 10.80 1.43 2.49

. RSB E AR K /NG TR 3R R 2 7 4E P<0.01 #il P<0.05 /K6 Giit2¢
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N, KRR & R UL BAA3 N IR ab 3 & i
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F1BIAS MEMLAL PR, & AL ZE 0.02 g+ 100 ¢ ; fifi
BEPR & i LA B3A4 M {RAb 3 (0.89 g-100 g7')
ke AL B B2A3 BEAK T 32.58% ; b E R 7 LA
BIA1 B1A2 Fl B2A2 % 9 PMACER AL AL H , &
HAKZE 0.03 ¢+ 100 g, B A B B2A3 FEAIL T
40% ; |1 #T R & & LA B3A3 \B3A4 Fll B4A3 Jy i if
GBS R AR 0.04 g - 100 g7', AR e Ak B

B1A4 B2A2 B4A1 FEMIK T 33.33% ; Hk iR &= LA
BIAS M flihb#, & #AKE 0.01 g-100 ¢'; =1
VUKL LA BIAT 45 19 ASALHR 3 b Ab 3 5 51K
%0.032-100 g,

AN [ A DA [] 50 JRR o A A AR R | L ik
R RENRR AEAERR (LA R | L B A — - DU AR TR
SRR (MS) M F RIS BRI (£ 5) 15
MAR  -ERRER S RE R A — - DUBRER & 1 i Al AN
TR () ELAERON 1Y F 055 Y4 8 2% (P<0.01) , B
HEFR A6 R ek i Bl RV A () B AR 55 1)t
(P<0.05) .

23 AABRERRMAEMERRESEER
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4 AN TR AR 1l DX BIAR 1Y) 5 4 150 R s ol Py
PRIy 7 PSR FIRE BT R , X5 7 R AN AR
PR & B HEAT 22 50 00 B S5 R AR 6 TR . AR
FR LA BIAL 55 14 N HY AR AR ], 5 ik
0.03 g-100 g™ ;MR & i LA B3A3 i s Ab B, &
ik 6.48 ¢+ 100 ¢!, B A AR AL B BIAS #2551
58.82%; -11-—+f — M R & & DL B2A2,
B3A1, B4A1 il B4A4 AL AL PR, & 3k 0.05
g-100 ¢ WIHER &/ L B2A2 A i Ab B, ik
4.64 g+ 100 g', WA AL AL B BIAS 48 & T
54.15% ;- K B2 % & LA B1A4, B2A1, B2A2,
B2A4 1 B2AS by f5c i Ab B, H & m ik 0.08
g-100 g™ ;- WFRIR F 1 DL B1A4 by dp g b, v
iK20.50 g+ 100 g, B IR AL 3 B4A3 £ T
93. 4% ;i-11,14,17-— 18k =402 & L) B1A4
B2A1 % 9 Ak By f g b 3, O AR OA
0.04 g-100 g™',,

Xof AN [ A b XA (] 55 JRR it ol A e Yl 7R i
R -11-— e — MR SEIH AR | y- TR R | -

R3O A EE R X B AR G T &R R B AR R < R BSR4 A

Table 3  Analysis on site X variety interaction effect of different nutritional components of flax varieties in different

altitudes areas of Zhangye

BRI DF HHB bizh i WE L2 U Tix 5
MS F MS F MS F MS F MS F
Hi 5 3 46.223 1824587 4922 23.438" 29.562 145.387° 0.785 8.416™  0.460 4.927*
n A 4 3.383 13.353 16.340 77.811" 11.565 56.877° 0.215 2306  0.021  0.223
HiSxmmAff 12 4.709 18.589 10.593 50.444™ 11.947 58.756™ 0.519 5.563*  0.018  0.190
R 40  0.253 0.210 0.203 0.093 0.093

ey o s 0PI EAERONZE P<0.05 Fll P<0.01 /KA G it 5 X,
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Table 4 Analysis of saturated fatty acid content of flax variety in Zhangye with different altitude

R bk IR FELEIR R X4 " l1]7/4.73

by
I /(g-100g™") /(g-100g™") /(g-100g™") /(g-100g™") /(g+100g™") /(g+100g™") /(g-100g™")

Al 1.88aA 0.02bAB  1.09abAB 0.03bA 0.05aA 0.02aA 0.03aA
A2 1.75aA 0.03aA 0.98bB 0.03abA 0.05aA 0.02aA 0.03aA
A3 1.75aA 0.03aA 1.27aA 0.04abA 0.05aA 0.02aA 0.03aA
Bl A4 2.09aA 0.03aA 1.26aA 0.04aA 0.06aA 0.02aA 0.03aA
A5 1.79aA 0.02bB 1.11abAB 0.03bA 0.05aA 0.01aA 0.03aA

A 1.85 0.03 1.14 0.03 0.05 0.02 0.03

5 2B % 7.73 21.07 10.75 16.11 8.60 24.85 0.00
Al 1.97abA 0.03aA 1.19aA 0.04abA 0.05aA 0.02aA 0.03aA
A2 2.09aA 0.03aA 1.15aA 0.03bA 0.06aA 0.02aA 0.03aA
A3 2.14aA 0.03aA 1.32aA 0.05aA 0.05aA 0.02aA 0.03aA
B2 A4 2.00abA 0.03aA 1.18aA 0.03bA 0.05aA 0.02aA 0.03aA
A5 1.79bA 0.03aA 1.17aA 0.04abA 0.05aA 0.02aA 0.03aA

Y 2.00 0.03 1.20 0.04 0.05 0.02 0.03

AR % 6.75 0.00 5.62 22.02 8.60 0.00 0.00
Al 2.01aA 0.03aA 1.10aA 0.04aA 0.05aA 0.02aA 0.03aA
A2 1.98aA 0.03aA 1.08abA 0.03bA 0.05aA 0.02aA 0.03aA
A3 1.94aA 0.03aA 1.14aA 0.04aA 0.04bA 0.02aA 0.03aA
B3 A4 1.76bA 0.03aA 0.89bA 0.03bA 0.04bA 0.02aA 0.03aA
A5 1.91aA 0.03aA 1.05abA 0.03bA 0.05abA 0.02aA 0.03aA

SEHME 1.92 0.03 1.05 0.03 0.05 0.02 0.03

AR % 5.06 0.00 9.15 16.11 11.91 0.00 0.00
Al 1.92aA 0.03aA 1.22aA 0.04aA 0.06aA 0.02aA 0.04aA
A2 1.83aA 0.03aA 0.99bA 0.03abB 0.05abA 0.02aA 0.03aA
A3 1.53bA 0.03aA 1.11abA 0.04aA 0.04bA 0.02aA 0.03aA
B4 A4 1.87aA 0.03aA 1.18abA 0.04aA 0.05bA 0.02aA 0.03aA
A5 1.90aA 0.03aA 1.12abA 0.04aA 0.05bA 0.02aA 0.03aA

SEHME 1.81 0.03 1.12 0.04 0.05 0.02 0.03
A2/ % 8.85 0.00 7.77 11.77 14.14 0.00 13.98

s FFVEARE AR RK NG FRE 0 RR 22 7 7E P<0.01 1 P<0.05 /KA Gt

x5 ARBKRMWXSARRMIEFAENES 2SR EIERR S
Table 5 Analysis of site X variety interaction effect of saturated fatty acid content of flax varieties in different

altitudes areas of Zhangye

2R FrfmR LR Bl B IR TR iy UL

iR NS F MS F NS F NS F MS F NS F NS F

Mg 30 0002 43527 0.00004 74447 0.057 57247 0.00003 1444 0.00004 1.136 0.00001 3.167° 0.00001 3.167"
A 40028 1197 000002 3.833"  0.041 4.054™ 0.000 11 5500 0.00001 0.159 0.00001 4.500" 0.000 01 4.500"
-

ﬂ,ﬂ:,‘%x 120064 2763 0.00002 3.833" 0.023 2.303° 0.00005 2.278" 0.00002 0.644 0.000 03 9.833*" 0.00003 9.833"
HH

i}%% 40 0.023 00 0.000 01 0.010 00 0.000 02 0.000 04 0.000 00 0.000 003

s 1 e AR FOR HAERUNAE P<0.05 F1 P<0.01 K TPAH SR,

FRERFI-11,14,17-Z 1k =GR S mA R RS EAE M A A S < R A2 B AE -
(MS>&F$ﬁgﬁ,n%ﬁ$ﬁ%§%(%%7),‘{Ela@aﬁna-mz (P<0.01) .
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®6 KRTARBRMEXARBHRAFIERBEE (5100 g ) 2

Table 6 Analysis unsaturated fatty acid content (g+100 g™') of flax variety in Zhangye with different altitude

i pene o wm v emgm LT
Al 0.03aA 4.12aA 0.04aA 3.27abA 0.07aA 18.30bB 0.02aA
A2 0.02aA 4.33aA 0.03aA 3.92aA 0.07aA 16.20cC 0.03aA
A3 0.02aA 4.44aA 0.03aA 3.99aA 0.06aA 14.20dD 0.03aA
B1 A4 0.03aA 4.8aA 0.04aA 3.49abA 0.08aA 20.50aA 0.04aA
A5 0.03aA 4.08aA 0.03aA 3.01bA 0.07aA 17.80bB 0.03aA
SEIH 0.03 4.35 0.03 3.54 0.07 17.40 0.03
BB % 21.07 6.66 16.11 11.86 10.10 13.56 23.57
Al 0.03aA 4.34bB 0.04aA 3.31bB 0.08aA 18.50aA 0.04aA
A2 0.03aA 4.77bAB 0.05aA 4.64aA 0.08aA 18.90aA 0.04aA
A3 0.03aA 5.91aA 0.04aA 4.45aAB 0.06aA 15.90bB 0.03aA
B2 A4 0.03aA 4.40bB 0.04aA 3.54bAB 0.08aA 19.40aA 0.04aA
A5 0.03aA 4.47bB 0.03aA 3.44bAB 0.08aA 19.30aA 0.04aA
S 0.03 4.78 0.04 3.88 0.08 18.40 0.04
S BB % 0.00 13.69 17.68 15.99 11.77 7.84 11.77
Al 0.03aA 4.62bB 0.05aA 3.57aA 0.07aA 19.10aA 0.04aA
A2 0.03aA 5.06bB 0.04aA 3.59aA 0.07aA 19.20aA 0.04aA
A3 0.02aA 6.48aA 0.04aA 4.10aA 0.05aA 14.10cC 0.02aA
B3 A4 0.02aA 4.18bB 0.03aA 4.06aA 0.06aA 16.50bB 0.03aA
A5 0.03aA 4.57bB 0.04aA 3.34aA 0.07aA 19.10aA 0.03aA
S 0.03 4.99 0.04 3.73 0.06 17.60 0.03
AR5 BB % 21.07 17.94 17.68 8.92 13.98 12.87 26.15
Al 0.03aA 5.58abA 0.05aA 3.70abA 0.07aA 17.00bB 0.03aA
A2 0.02aA 4.96bA 0.04aA 4.35aA 0.07aA 16.30bB 0.03aA
A3 0.02aA 5.99aA 0.04aA 3.40bA 0.04aA 10.60cC 0.02aA
B4 A4 0.03aA 5.84abA 0.05aA 3.52abA 0.07aA 17.30bB 0.04aA
A5 0.03aA 5.6abA 0.04aA 3.53abA 0.07aA 19.50aA 0.04aA
SEY(E 0.03 5.59 0.04 3.70 0.06 16.14 0.03
AR5 BB % 21.07 7.04 12.45 10.24 20.96 20.57 26.15

. FEERE RRK NG FRE RN 22 7 7E P<0.01 Fll P<0.05 /KA G,

RT KT ARERM X AKRMAEIIERRS St <R EIELE S

Table 7  Analysis on site X variety interaction effect of unsaturated fatty acid content of flax varieties

in different altitude areas of Zhangye

o o Ji-11-— 48 o ) B i-11,14,17-
s R MR ’ j‘ﬁbz TR y-TE IR - TR R i
I It — B
" NS F NS F NS F MS F MS F MS F MS  F
W3 000005 1.867 3.992 19.011°* 0.00009 1.087 0292 1391 0.00005 0308 13.133 42.366™ 0.00001 0.231
GF 4 000000 0233 2314 11020 000006 0730 1370 6526 0.00004 0250  53.425 172.338* 0.000 01 0.192
i
ﬂff,‘%;; 12 000003 1.033 0694 3304™ 000006 0770 0357 1702 000010 0564 5990 19.322* 0.000 04 0.551
[a]8]
RE 40 0.000 03 0.210 0.000 08 0.210 0.000 17 0.310 0.000 07

W o Fl e A3 BIFRR EAESUNTE P<0.05 Fl P<0.01 /KA G245 X,



336 ‘ EHE R#IE Current Biotechnology

24 AEBRPKAFHVLEEIBREEER

ST

Ry S S )48 1S RR i R 25 G IR B, X
(] A b DX JRR s B 0 05 B D R (TR SRR TR
v RIR AN - JRIR ) & E AT G b, AR AR
26 AIA1, HN X T8 5 S HH R & FP O 75 B 105
BT 17.89% ~22.77% 2 [0] MUK - 5K 2 5>
5-9812-2-1>09-3-11>9813-1-2-1> V. 10 5; = &
PR T 5 AR &L B 25 7 IR DT R A2 R A
19. 34% ~20.93% , MKV H 1 9813-1-2-1>5K . 2 5>
09-3-11>f 3. 10 5 >5-9812-2-1; R AR H /S HI4H 5
AR b D6 5 B 107 PR AB A 18.75% ~21.17%
YR H :9813-1-2-1>5-9812-2-1>09-3-11 > 7 . 2
S 10 55 RARE =R 5 AN HIRR S AT
BT AR IR A 15.71% ~22.51% KUK H :09-3-11>
K 2 5>5-9812-2-1>9813-1-2-1>f W 10 =,

FRPGHE 6 AT AL, H N X 2 VT A -0 JFR R | i
PR RN R 3 FP AN R 177 18 53 ) o AN TR0 R g 7
MR Y 68.37% . 17.09% (13.91% ; & 5 B A%
B - JRRAR TR R R 3 PP AN 1R A D7 12 43
S5 S 1 R ig B R B B B 67.52% , 17. 54% |
14.24% ; B AR B S WU 535015 66.47% . 18.84% |
14.09% ; B 2k B = 2845573 3 5 63.07% .21.84% |
14.46% .

3 itig

A RRELAT Tt T T 5 TS B R AR A
R 8 B 58K A 3 IR AR 3, kR i S
Gt i SRR S RO A RS L
R SR BB 2B, AR %R
2R B HLIG 07 0 7 4 0 s Rl b s
it T AR RQON S48 2, L S AN R R G £
A SR T 22.20~29.80 g-100 g™ Z ], FHEH
[ A 7E 20. 00% ~26.60% 2 i), el 18] g
FEFWA BT Hh B 5 = AR R 25.95% ~
34. 27% , o TARBF T A I 22 45 3, 13X v] fE 5 5
Tl B (b A 56, th nTRES A0 | RNk 5 45
AR RR,

INLSHEYNUEA SR T Rt A =
i L T P TG 285 B AR AR 1 3 22, 3 35l ik ok A
Ak, TR TR GEE 0o 110 £ XU 1 BT 2
PRI ST 2B, P8 5 oly SIZ SRR AT i1 v 4 R I T 1) A

X A, 10 A [] L IX S0 JRRFF 3 o, 086 R
FIVRE B TR 241089 10.48% 5 T 35 988 F1H 7 A [7) 1l
DX 14 S RS F 0 T AT I 1 359 1 43 301 Ay
11.54% 1 11.02% , AW LI, 5 A5 K ot Fl ZE
4 AN TRRH 0 X AR AN IR T IR % 2 25 AN 18
FHPEERIR & SN 2.14 ¢+ 100 g7, B i
MRS N 1.32 ¢+100 g ', LI IR S R N
0.06 g-100 g™', T-LHRIR LA R | 5L . — I
BRIR & iR 7E 0.02~0.03 g-100 g~ 2 [a), 358 5
AR SR FPLESK AR T 4 A4 H DX FRAE, 97 7= 19 5 JpR
TR AR A 1D R B A (B AR AR R | Bk
PR | SR R AN 1 DU IR 5 i B T 4 B) B A
RN .35 (P<0.01) , BEASHR  AE A R % 2 b
TR B 1) B AR R0 52 1 3 (P<0.05) , (AL,
JRAE 2 R 25 2 SR S R RIS R R

o JRRER I y-TE R IR 738 2 >R, a- TR
FR 1P 115 A= W) i — Bk 10 B2 ( eicosapentaenoic
acid, EPA) 1 —+ & 7S 4 12 ( decosahexaenoic
acid, DHA) , 11} y-MV R HE— 25 W15 A= R e A=
USSR >0 akdi T N DX S T AFR PR (4 5K 2
i Rl o R R B A R S R R 2, ik
20.50 g-100 g ' ;R 5 HAHE R 2 5 RS
FNHUEE AR Y 9813-1-2-1 FIEE 4R B = £ 4R AR Y
09-3-11 Al o-ERRIR 75 i AE [RI HL DX 5 > i Al
Y, /09 19.40,19.20 1 19.50 g-100 g™';
SRR o= SE BRI B f fi i B, G y- S0 R IRR 75 1
Wi, PIER ERRT o= BRIR AN y- 3V R FR
(A L 2 AT B 32 R s o, 4 3 2 A3 P
A —E RO R B VI 02 SR B a2 A~
Z ) () AE A et — P e P e

B R IINSRTR B Y i Sa Tl RN P S
EE, S RRFFIM o SRR R 5 2 B 8 5 S0V TR %
RO B AR ISR, B | N SR
H = H, R FF RO R S i R
(14.65% ~ 15.13%) , 1ii I bk B2 ( 46. 98% ~
53.53%) Erab AV, AR PR B Y A
TR B SRR AT I AT I B SRR TR L il
PR IR 7 T 348 3 ) 49.05% ,22.34% |
13.73% , ARWF5ERIL, AT 4 A [R] H X FfAE
()5 ANEHRR AR SRR h H SRR IR 19 72 7 it
1 62.99% L) I, o=V BRIR 75 ot 24 52 IR 1% 1Y)
5%, KEBS A oS BR R 1% ot A2 TR 2 1 1Y 3
22, LR EBESE O i 25 R A —



LUK, 5 SR AR IR 5 ASGIRRE Bl SR ORI | 337

5, T RE S0 RR ™ RN P 22 S G (H sk e R
HBFEHA SRR -V RRIR 75 o 4 A

FE R S B R H AR A SE AL L 3RS o
JPRIR T 2 AT T R — K F2 B AR AR D R L (FA
IR IV REE g T A A AR P e L I v 2 1 o &
b T Rl E bR A AR R R SR AT X
“BLFRREL (%) 51 R 5 AP 5-9812-2-1, W B H AR AR
B = ORI BRI SRR i R 2 09-3-11, IR AR
B SIS B SRR AR IR 2 5 K
W HMN X A E AR B S UM =R 4 A
b DX AT AR SR I TSI R A 7 L, EL A ) Hh
AR H 7 RRFE B 7 IR & B 7 R RROFF
25 P R4 O T B R ) R SR I 5%

£ % x #t

(1] ABETE, F2R, 4L, S5, W RRRN BT 5 IRk b S ey
W], hERLERE, 2010, 43(15) : 3076-3087.

[2] X%, BRIER. FORDERRRT AR 2 Sk F et ()],
AR, 2008(5) ; 3-4.

(3] BEmRE, M2, YRS, 55 AR AR IRAF IR IR & B
GC-MS 73t [ J]. HE LR 2014, 36(2) : 68-71.

(4] BT, HETV, %R, % A= RRFR B AR i e
9 GC-MS Zp#r [J].  E R B, 2018, 40(5) . 234
—-238.

[5] BKRAR, Bk, Beashf, S5 AhPHRFRE ROR: I Ak 2 41 Ak
SrMr S gL )]. PR, 2017, 42(10) : 34-38.

[6] FISC. MY EEARNIRR F =iy [J]. T EA R
W, 2018, 26(1) : 18-21.

[7] SUN X M, ZHANG L X, LI P W, et al.. Fatty acid profiles
based adulteration detection for flaxseed oil by gas chromatogra-
phy mass spectrometry[ J]. Food Sci. Technol., 2015, 63(1) :
430-436.

(8] ME, M, TAD, % BEHS 6 ki st
T BRWIRA B E SR R [T]. P EN g, 2017, 42
(2):38-41.

[9] MRIE, Mk, BRI, 4. WRRF 0D RE ST KON I

[10]

[11]

[12]

[13]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

FEBEREL]]. BT, 2014, 35(2) :220-223.
ANRE, LUK, ZOUM, S5 WRIR Y A4 BRI g S R 5T
HERELI]. i TR, 2016, 37(10) :86-90.
A, 30 A, 28, A5 ERRRF I R8T B8 AT & A1
[1]. *PEmAg, 2006, 31(3):71-74.
B, BB, B, S TR B RR 5 B IR U R
AR SR S e 5 40 A (0] E BRI L7, 2015, 37
(4):173-177.
i IR (I 5% 8 A N T B3 U A )R L AR A
PR HARGHERTFE (1], TR, 2008, 26(5)
6-9.
FEFRAT, XVE 22, IRAEE. AN [ T 20 00 HOIE JRRAT Il 174 o o
SRAHT ] RS TOl, 2017, 24(1) :3-7.
MR, 48 SC. SRR T3 A DL X 573 B A= Rk R 7
iR [J]. PEALIE Y E 4, 2016, 36(8) 11632
-1641.
AT, XBIRGE, Whhae, S TR RAE BT K
PRI ). R R EY 244, 2004(3) :38-43.
BOUAZIZ F, KOUBAA M, BARBA F ], et al.. Antioxidant
properties of water-soluble gum from flaxseed hulls[ J]. Antiox-
idants, 2016, 5(26) :1-10.
B, B, BR, . ORR SRR 4R B A AR
PEAMTLI]. T EMEEY2AHR, 2018, 40(6) : 879-888.
LG, B RS0 A G B o $A ]
75[J]. HEAERHEZE, 2016, 19(36) : 4423-4427.
HAMBERG M. Biosynthesis of prostaglandin E1 by human se-
minal vesicles[ J]. Lipids, 1976, 3(11) ;249-250.
HASSALL C H, KIRTLAND S J. Dihomo-vy-linolenic acid re-
verses hypertension induced in rats by diets rich in saturated fat
[J]. Lipids, 1984, 9(19) :699-703.
HASSAM A G,CRAWFORD M A. The incorporation of orally
administered radiolabeled dihomo-vy-linolenic acid into rat
tissue lipids and its conversion to arachidonic acid[ J]. Lipids,
1978, 11(13) .801-803.
CAO J M, BLOND J P, JUANEDA P, et al.. Effect of low lev-
els of dietary fish oil on fatty acid desaturation and tissue fatty
acids in obese and lean rats[ J]. Lipids, 1995, 9(30). 825
-832.
2, R SERRRF P IR MR LA I GC-MS 48T [ T].
it SHU, 2005, 21(5) :30-32.





