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Abstract ; This study aimed to evaluate the composition and in vitro antioxidant capacities of flaxseed cultivars
erown in China. The results showed that a wide range of o — linolenic acid (33.42% —59.74% ) , lignans (120 -
918mg/100g) , total phenolic acids (209 - 491mg/100g), flavonoids (33. 04 - 75. 63mg/100g), tocopherols
(8.68 —20.75mg/100g) and phytosterols (340 —596mg/100g) contents was obtained among the studied flaxseed
cultivars except the basic components. The in vitro antioxidant capacities of flaxseed extracts evaluated by DPPH
and FRAP methods varied from 4 357 to 8 146 pmol Trolox/100g, and 8 289 to 1 5058 pmol Trolox/100g, respec-
tively. The content of cyanogenic glucoside, the main antinutritional factor in flaxseed, ranged between 5.57 and
11.34 mg HCN/100g. Significant correlations were observed between the in vitro antioxidant capacities and con-
tents of lignans, total phenolic acids and flavonoids (p <0.05). Principal component analysis and cluster analysis
suggested that the contents of bioactive components and in vitro antioxidant capacities mainly depended on the flax-
seed cultivar specificity.

Key words: flaxseed ; bioactive components; antioxidant capacity; correlation analysis; principal component

analysis; cluster analysis
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Table 1 Moisture, total fat and a —linolenic acid ( ALA) contents of different flaxseed cultivars

i ﬁqﬂl%{ JK43> Moisture/ % FAEW Crude fat/% o — WIRRER ALA/%

Crontotng s Cultivar 6 ¥t S #ft A #yfi

number Range Mean Range Mean Range Mean

B Xinjiang AL Yili 3 7.68 ~8.34 7.93 38.84 ~41.05 39.87 47.77 ~50.02  48.91

T & Ningxia [# J5Fl Guyuan 5 8.09 ~8.81 8.54 36.44 ~40.66 38.66 48.21 ~52.43 50.19

22 M Lanzhou 6 7.98 ~8.84 8.36 35.52 ~39.25 37.55 33.42~50.76  46.22

Hit SEVH Dingxi 5 8.34~9.07 8.79 37.61 ~41.97 39.75 40.89 ~59.69  48.16

Gansu FI4R Baiyin 12 7.93 ~8.81 8.35 37.52 ~42.40 39.52 47.16 ~53.17 49.43

-3 Pingliang 18 8.10 ~8.91 8.59 33.93 ~43.36 36.33 35.71 ~59.35 41.6

NEan FRIRZ W Ordos 14 7.95~9.09 8.53 35.61 ~39.55 38.11 46.40 ~52.64  49.66

Inner Mongolia 15,2224 Ulanqab 7 7.94 ~8.63 8.42 38.32 ~43.49 41.34 46.06 ~59.74 50.37

74t Hebei 5K [ Zhangjiakou 4 6.75~7.45 7.07 39.18 ~44.71 41.71 48.56 ~55.90 53.14

11174 Shanxi KIr] Datong 5 7.40 ~7.94 7.75 35.12 ~36.73 36.1 39.02 ~43.47 42.13

2.1.2 BB RSAHTHRaE MFE2 PR30 AFEMBLFRE ) 5 2 B W, X

AN JRRAT it ) B 5 B 30.21% ~36.93% 0% RESAME LI EE A E AR S I?ﬁﬂéo /H\

I%F Singh %[21] . Gopalan 4;‘1‘3:[25] Fl Mazza %5 [26] WF9E
S50, T RBIA PR 1A [R] I JRROFF it b ARG 0 7 125 ) 22
o AL i RO BRFF MK 43 % i 3. 31% ~
5.95% AR 5 2 5 4R GE A 45 S A ST

Fr Mn,Fe,Cu £ Zn & &350 15.9 ~ 38. Omg/
100g,2.5 ~ 10. 8mg/100g,0.3 ~ 1. 2mg/100g F1 1. 1
~4.1mg/100g, 345 Carraro ZEFoE 45 R —5*

®2 Z‘I‘JIF‘*&‘nan#EJXﬁ\%H%E&Eﬁ%)ﬁ@%

Table 2 Total sugar, ash, crude protein and mineral contents of different flaxseed cultivars

S b Koy HEA R/
*S*HRJEX '('ADT:?& Total c: ubohvdmt?/% Ash/ % Crude protein/% Minerals/ ( mg/100g)
rouping ultivar W "~ ‘ﬂ_ ™
area number LI M e 1yt T el Na Mg K Ca P Mn Fe Cu Zn
Range Mean Range Mean Range Mean
i AL > 33.69 ~ 35.31 3.85~ 3.9] 30.11 ~ 30.63 30.3~ 221.3~ 576.8~ 151.9  685.9~ 25.9~ 2.7~ 0.9~ 2.5~
Xinjiang  Yili 36.93 T 3.98 o 31.14 o 31.1 245.4 589.7 ~169.1 734.6 32.9 4.1 1.1 3.1
TH [E)S 33.77 ~ 3.44 ~ 29.15 ~ 52.6~ 263.8~ 499.4~ 119.7~ 634.5~ 22.6~ 2.9~ 0.8 ~ 1.9 ~
Ningxia Guyuan 4 36. 69 35.56 3.83 3.69 31.55 30.46 71.8 287.3 624.5 137.8 688.7 24.0 4.4 1.0 2.7
SETY 34.78 ~ 3.83 ~ 25.95 ~ 28.8~ 222.2~ 542.5~ 125.2~ 562.8~ 21.2~ 4.6 ~ 0.8~ 2.3~
Dingxi 3 35.62 322 5.95 4.58 28.84 27.34 92.9 244.7 547.9 262.6 683.5 35.2 6.3 0.9 2.6
Hilr IR 4 35.41 ~ 35.84 3.83 ~ 3.9 26.19 ~ 28.25 46.2~ 230.9~ 518.0~ 176.5~ 667.6~ 27.5~ 2.9~ 0.5~ 1.7 ~
Gansu  Baiyin 36.82 : 3.97 : 29.97 : 70.1 246. 1 606. 1 199.3 860.3 38.0 4.9 0.7 2.1
Fi 32.11 ~ 4.55 ~ 29.96 ~ 24.4~ 241.0~ 553.6~ 163.2~ 593.3~ 21.9~ 2.5~ 0.8 ~ 2.4~
Pingliang 3 33.67 32.77 5.92 5.01 34.27 32.44 66.7 259.7 743.4 249.7 1016. 1 34.4 6.8 1.1 3.3
e SORE 31.34 ~ 3.73 ~ 29.33 ~ 78.8~ 231.4~ 379.0~ 92.2~ 622.7~ 19.2~ 2.8~ 0.7~
l};]%&' Ordos 31.98 3. 4.24 3.93 32.99 3124 109.5 285.1 567.6 116.3 698.3 21.6 4.2 1.2 2.0~3.1
nner
MY 30.21 ~ 3.49 ~ 28.97 ~ 50.8~ 242.6~ 455.0~ 125.1~ 639.2~ 22,4~ 3.3~ 0.7~ 2.0~
Mongolia =35
PN Ulangab .83 28 T 377 33 92T Tes 218 62006 1711 756.6  26.9 5.2 0.8 2.2
waL  skxEn 30.95 ~ 34.34 3.31 ~ 3.49 27.35 ~ 29.58 59.1~ 220.3~ 344.6~ 94.3~ 517.4~ 15.9~ 2.6 ~ 0.3~ 1.1~
Hebei Zhangjiakou 36.63 : 3.70 33.73 : 109. 1 906. 4 494.3 214.0 795.3 20.5 10.8 0.9 3.5
iy KA 33.36 ~ 34.10 4.10 ~ 4.25 31.74 ~ 211 52.5~ 259.8~ 625.1~ 169.9~ 757.9~ 22.2~ 5.6~ 0.8~ 3.3~
Shanxi  Datong 34.84 i 4.40 32.49 } 78.2 261.4 652.9 187.6 786.2 25.0 6.2 0.9 4.1

2.1.3 MEFGAEIBAR EHBE TR
PR A bR, WNER 2 From , AS[A] 5t A R AT
HUZE 116 it 25.95% ~34.27% , 5 Singh Z5WR57 45
SRIEAR T e 3 FER, AN SRR ROk PR

RAHEMR T 5N 14.84% ~25.71% o HiA A FiAHE X
WS, 7 B H R RE PG 0RO b R 22 35 R b
I TR & e AR, 2000 0 14, 84% ~ 20. 63% Fil
5.00% ~6.97% oM ;> H LI PG K [R] () S JRRAF s ol 0]
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Table 3 Amino acid content and composition of flaxseed cultivars

. ‘ skt TH A NES A 1L

ﬁiﬁzéﬂﬁi Xinjiang Ningxia Gansu Inner Mongolia Hebei Shanxi

e G I or i WREN  BEEm KEN K

/% Yili Guyuan Dingxi Baiyin Pingliang Ordos Ulanqab Zhangjia Datong

2 4 3 4 5 3 3 4 2

REHER Asp 2.17~2.22 2,18 ~2.35 1.45~2.00  1.82~2.14  1.78~2.50  2.29~2.38  2.12~2.34  1.99~2.46  2.39~2.52
JRERR The* 0.81~0.82  0.84~0.90  0.55~0.77  0.69~0.82  0.72~0.90  0.87 ~0.89 0.80 ~87 0.76 ~0.91  0.91 ~0.92
225 Ser  0.99 ~1.01 1.02~1.09  0.67~0.94  0.83~0.99 0.8 ~1.11 1.06~1.10  0.98~1.09  0.93~1.12 1.11~1.13
A5 Glu 4.84~5.11  4.87~5.21  3.20~4.36  3.98~4.76  3.96~5.47  5.17~5.46  4.63~5.24  4.39~5.65  5.39~5.70
H4& @ Gly 1.38 ~1.42 1.39~1.48  0.92~1.29 1.19 ~1.36 1.18 ~1.51 1.45~1.50 1.31 ~1.43 1.27 ~1.54 1.53~1.56
& Ala 1.07~1.09  1.10~1.17  0.72~1.02  0.94~1.08  0.93~1.22  1.15~1.18 1.04~1.14  1.01~1.24 1.21 ~1.25
PSR Cys 0.22~0.25  0.15~0.25  0.10~0.14  0.13~0.28  0.12~0.19  0.16~0.21  0.16~0.18  0.14~0.19  0.18 ~0.19
R Val * 1.16 ~1.17 1.14~1.26 0.76 ~1.06 0.97 ~1.12 0.96 ~1.26 1.20 ~1.26 1.12 ~1.21 1.05~1.28 1.27 ~1.31
B Met*  0.34~0.35  0.32~0.37  0.23~0.32  0.28~0.32  0.24~0.34  0.34~0.36  0.33~0.35  0.25~0.35  0.34~0.65
SEsR le*  1.01 ~1.03 1.01~1.10  0.66~0.93  0.85~0.98  0.83~1.13 1.07~1.13  0.98~1.07 0.94~1.16 1.12~1.15
PSR Leu*  1.39~1.43 1.40~1.52  0.94~1.31 1.18 ~1.36 1.17 ~1.51 1.50 ~1.52 1.34 ~1.46 1.28 ~1.56 1.54 ~1.57
AR Tyr  0.64~0.71  0.55~0.64  0.42~0.51  0.48~0.56  0.49~0.65 0.57~0.63  0.52~0.56  0.49~0.63  0.61 ~0.75
HNEWR Phe*  1.17~1.94  1.32~1.51  0.88~1.23 1.11~1.39  1.22~1.45 1.40 ~1.43 1.36 ~1.42 1.24~1.48  1.47~1.57
Wi Lys*  0.95~0.96  0.98~1.01 0.64~0.88  0.81~0.96  0.82~1.04 1.00~1.04  0.90~0.98  0.85~1.03 1.07 ~1.07
B NH3 0.54~0.57  0.55~0.58  0.37~0.51  0.45~0.53  0.43~0.71  0.58~0.62  0.51~0.57  0.46~0.64  0.57 ~0.61
Mk His*  0.48~0.49  0.52~0.57  0.34~0.47  0.43~0.50  0.44~0.57  0.54~0.56  0.50~0.54  0.46~0.56  0.56 ~0.58
KR Arg 2.22~2.31 2.24 ~2.41 1.48~2.04  1.86~2.17 1.83~2.60  2.39~2.52  2.18~2.45  2.06~2.6l 2.59 ~2.69
% Pro  0.80~0.82  0.80~0.8  0.52~0.74  0.61~0.81  0.69~0.89  0.82~0.85 0.80~0.83  0.70~0.87  0.86~0.94
Mit Total  22.24~23.66 22.46 ~24.14 14.84 ~20.63 18.63~24.91 18.80~24.91 23.59 ~24.60 21.56~23.66 20.34 ~25.28 24.89 ~25.71

WG i 4y Bk 24.89% ~25.71% F18.28%

~8.83% ,

22 AARMIERFEERSKASREME
BB 1T

2k 4 PR, 30 ASRRATF AR B 2 5 & R 120 ~
918 mg/100g, Hirr SZJBRFF A E I 9212 I 4
BEHARR E W 21 R 8 AWy R & & 5 IG, i H0IE
O RN 11 AP 2 £ 5 5 5 Thompson %5 I
Mlder 20 7353538 T 35 P 22 0045 I RRFE A
O, 485k 301, 1mg/100g 1 379. Omg/100g,
SEAS TR R DB 5, 7™ BT TR 5 S RRAT
A B R EIRE R HEIL 721mg/100g, 1t
A IR T TR A B T AR T 3% 6 i 11 %
TRANE PR o R I, WSCHR ol SR 2 5 M IR
KR S0 — R £,

25 F /KSR IO W BT SR BB T 3 A AR
BRI THN B EH BRI . 25 WK
e S S R Ay T 0L IR D X LR, B ERAL A
WREEE -3,8 - 0 - RUE AT T, sk
4 fr 7R, 30 A JFROFF & RS R % & 209 ~
491mg/100g, W 5t 1= T Quezada S5 I8 1) R AT
MR & &R (153.87mg/100g) . E T 21 E W 9212
R 2 SR & f fe I, MBI 8 FHBEE 9 0| &
A B R

ANTR] PO BRFF 2 BB 5 £k 33,04 ~75.63
mg/100g, 54 5 Oomah S5 3 A7 25 R — 3 (35

Note: *essential amino acids

~T7lmg/100 g) B MEAKF Quezada ZE T 5T 45 R
(170mg/100g) ", ABHF 5 v 34 il & ek 45 1K 1 bR
R R AP DR 4 e E 1 € 21 E . 9212 HLW. 12
FE T 8, 177 7% et A ey S JRRAT it Ry 173 17 (Bl .
9 ZEW 14 JEW 17 UF 11 FhngEk GM, A [F]
AR AR DX T 5, 77 A R I RRORF o e G
PRI B IR 5 it d o, P 0E 43 9 Ol 426mg/100g Fl
64mg/100g, S AN [FIFPAE X Il S st i 15 fe s 7 —
FERREE FARRE 1 AN [ it b I RROR T B T A0 e 5
225, (E A ) i U7 12 Cn 34/ i v 32 B + Bk
fift/ WK% ) SRR (R K/ CNE ) R B it
(BERE R/ A NEH ) o 25 52 0l S JbROFF v 3 2646 5 W 1Y)
vy 2360

TR AE T EEU y - EFB N . AR
ai AL JRFF A= 75 1 35 5504 8. 68mg/100g (ML 11)
~20.75mg/100g (FE.) , & T Quezada S5 IH A
FELER(6. Smg/100g) o SRR e R 6 1
B - A EE RN O B AS - i
HALL B - A 8 T AN ) S0 S RRORF AR ) S
B 340mg/100g (FE . 21) ~ 596mg/100g ( 46 176
1) o BR 7% 505 R AR ) 6 B2 1100 22 540,
WO PGS A []-t, R 52 Wil SRR Hh AL 155 )
4. Herchi 205 R B, 7 H 28 JE Wiy 3 A~ i il I
JRFFAR ) 85 B 5 e AT AE IS 26 7d /Y 1 336. 22 ~
1 977.92mg/100g il F 2 I 46 J5 25 60d (WKW ) 11
492.03 ~722.66mg/100 gy,
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Table 4 in vitro antioxidant capacities and contents of main antioxidant
components and HCN of different flaxseed cultivars
AR Bk s DPPH FRAP ENUES sy i T HEH By
Growin a;eas CETtivar /(mol /( pmol Lignans Total phenolics  Flavonoids Phytosterols Tocopherols Total cyanide
J Trolox/100g)  Trolox/100g) /(mg/100g) /(mg/100g) /(mg/100g) /(mg/100g) /(mg/100g) /(mg HCN/100g)
Wi R UHE4 Yiyad  5027£279d 8289 £376d 280 £22e 295 +2ce  33.08+1.94c  595+63a  12.59+2.77b 11.34 +1.0lae
Xinjiang ~ Yili  fHii 3 Yiya3 7022 +91bf 10 797 +534be 367 +52d 372 £5bf  50.01 +4.12bd 423 +46b  14.84+0.28b  6.28 +0.18b
AL
Liiffa:ll 6 660 +66bf 10 647 +258be 384 £ 11d 340 +8ce  40.05+5.79¢ 596 +10a  13.77+0.06b  7.84 +0.01b
e e I 3
Fﬁg;i’ﬁgf Lﬁfaiz 8146 £55ag 14336 £259af 567 £52¢c 408 +34bf 60.88 £0.45bd 449 £12a  13.75+0.76b  6.24 £0.23b
s ABHBE 091
Py Nongkeyean 091 7 282 #661af 13278 £ 1 116af 4122104 389 £ 18b 62.5922.21ad  519:+80a  12.66+0.65b  6.58 0.59
Inner -
Mongolia Lﬁfai?} 6 636 +169bf 11 469 =1 092be 339 +31d 357 +40bf 57.62+4.15bd 463 +9a  17.630.28a  6.24 £0.95h
Ry - T
jjl;n%zﬁ“ ,EQK;III 6798 +386bf 11 992 =1 074be 415 = 1d 318 £5ce  52.16£2.00bd 532 +40a  15.02+0.45h  5.57+1.19b
D)
T R
an’?}l”j‘ma 5829 +82ce 11307 +74be 271 +16e 297 +16ce 48.56 £2.22bd 476 +24a  15.71+2.49b  6.33 £0.01b
@g:& 7277 £165af 13 580 £205af 522 +22¢ 400 £2bf  65.90 +1.10ae 444 +3a  17.01£0.0la  6.75=0.11b
F— Nji;é%allss 7736 +150ag 15 058 +230ag 408 + 1d 376 £3bf  55.64 £0.99bd 486 +28a  11.97 +0.28¢  6.33 x0.95b
T PR ye
Ningda  Guyuan @iﬁ;& 6911 £163bf 13 132 +253af 483 +8¢ 340 +9ce  56.09 +1.06bd 459 £92a  14.07 £0.16b  7.17 £0.24b
D)
Nligy;; 8059 +77ag 14 833 +281af 706 +62h 401 +6bf  67.22+6.87ac 410 £54b  15.24 £0.39b  9.95 +0.83ad
9135 7887 +9ag 14 170 £158af 481 x4c 333 £50ce 62.83+1.77ad 459 +1a  14.22+0.95bh  6.54 =0.42h
SETY ﬁﬁ]ﬂ;; 6043 +457ce 11 197 +782be 582 +10c 333 +23ce 60.71 £2.23bd 400 +22b  17.55£0.95a  6.87 +0.66b
Dingxi ‘
D’f}:‘;ﬁi 6 197 +390be 12 601 £330be 488 +42¢ 375+5bf  62.66+1.18ad 343 +33b  14.92+0.05b  8.10£0.72b
L%gfg 7197 +120af 13 560 £381af 633 =81b 453 +lag  65.59 £0.06ac 344 +9b  17.48 +1.05a  7.55+0.30b
" Iriz'izjg 6 367 +245be 11 220 £657be 682 £19h 491 t1ag  75.63 £1.89ac 381 +11b  12.78+0.18b  7.59 +0.12b
Baiyin B 10
Lo 5 822%43ce 11903 £281be 45431 415 +4bf  57.02+5.05bd 363 +13b  15.47£0.38b  8.52 x1. 19ac
it mgzy "
Gansu Longall 5 044 #9ce 11555 49be 542 x2c 344 £3ce  55.91 £3.00bd 474 £20a  17.11£1.72a  7.17 +0.48b
B . 21 | 1 } I I
Longyaal 43571750 10524+ 149ce 294 x4l 256+1d  43.98+2.16c  340+5h  14.67+0.47b  7.30 =0.54h
5. 8710
Dingrag710 0 098 £140b0 12044 £557af 507 £15c  39220bf 63.210.10ac 455+58a  20.75:20.80a  9.660.06ad
Piil?:ng ]ﬁlikviéllzz 5249 +90cd 10269 £40cd 120 + 14f 200+1d  36.69£0.0lc 400+11b  13.63+3.14b  8.06 £0.06b
"?12?1%&22 4895 +342d 10 364 +422¢d 336 =1d 265+8d  52.87+0.08bd 539 +16a  14.17 +1.03b  10.55 +1.19ae
Jé'f;(ﬁ Ex 7576 +217af 13 722 £640af 578 +6¢ 384 £ 10bf  64.85£3.68ae 484 £37a  11.65+1.07c  9.02 +0.24ad
WU 9
Bosd 7106 £110bf 12 173 £613be 918 +24a 368 £10bf 53.41+7.27bd  520+7a  11.30£0.73¢  9.61 +1.07ad
U 11
Wb sk Bl 6 837 + 184b{ 13 014 £582af 916 = 15a 377x1bf  64.15+1.73ae 431 £20a  8.68+1.27¢  7.21£0.30b
Hebei Zhangjiak I
eer Ahangakon ié;iﬁllzz 6223 +251be 12 544 +287be 589 +24b 310 +10ce 33.04+7.99¢ 360 +41b  10.41+1.12¢  8.310.41b
Lﬁ’fﬂ; 6331 +71be 11856 +85be 462 = 16¢ 331 +4ce  58.32£4.00bd 454292  9.46+1.00c  8.10+1.31b
=
FR— El?fa; 6 818 +90bf 13 956 +619af 345 =4d 337 £5ce  52.66£5.44bd 514 +15a  15.95+0.79b  9.62 +1.31ad
Li Y
Shanxi D w
Shanxi Datong EHEVESS 5869 +232ce 12782 £87Ibf 304 +43e 284 +8ce  45.37+2.91c  393+9b  12.68=0.19b  8.310.42b

T W — SRR T BN A BE T2, B MKFA p <0.05

Note ; Different alphabets in same column indicated significant differences, the significant level was p <0.05

30 Al FfRRORF 32 YD 9 A ST A AR T 4 22
S8 K, DPPH {H Ky 4 357 ~8 146 umol Trolox /100g,
FRAP {4 8 289 ~15 058 wmol Trolox /100g, H:Hr,
T 15 9135 A3k 2 7 17 R R i o
UL, AL 4 €. 21 RF. 2 FIE 7 9212
BT AT PR . ABFFE SRR T Quezada 55
B 7= B 5% /YRR FF DT A AL 75 4 (DPPH =

12 000 mol Trolox /100g) - o FEHHINEE AR
JBRORF it T BT S8 A 15 PE AR, DPPH I FRAP {7331
A5 755 pmol Trolox /100g F1 9 543 wmol Trolox/
100g; 1777 A 77 5 [ J5E A4 SRR i o St 300 i e R H)
DPPH #1 FRAP {d, 435k 7 496 mol Trolox/100g F/1
14 151 mol Trolox/100g,
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2.3 FAEmMIEFKFEEREFEFEELDE
BB

WRRAFER T8 & AR R G A WE 4L o35, ik
SHIERNTASHHERAEY, TEAETE
JRRFFE AN B v, A4 i IH % P i U e 1B — %
T AV JRR R R AR . H R 4wl
ASTE] &G B O BRFF HCN & &84 5. 57 ~ 11. 34mg/
100g,f% T Feng Z5H/F 5745 5 (19. 8 ~37. Tmg HCN/
100g) "' AT A 11 AR TE 2 ik 3B
3 RFHEE 091 EEEARK T 14 - 16 9135 JE W17,
B 11 5@ W 21 FI3LI HON & fEEIE, 2 5. 57 ~
7.30mg/100g, i 5 F. 17 KT 2 FIFHT 4 545 45
B R HCN, 43 51/ 9. 95mg/100g., 10. 55mg/
100g FiI 11. 34mg/100g, HEAFIFHLIX KM, ™ A
IR T LK S8 TR LU P O[] S BRORF it 5 A
By HON 555 1M B P 507 B R (70 17
FRZM) HON 5 4K Oomah S2R ] HPLC 7€ i
E IR Hh AT AL 41 B9 309 ~ 311mg/100g%
Bt JE ESIS I A1 AR TE LN 2l e 2 NS
2.4 AEGRAHERFEMELFEMZEHS S

TESH
2.4.1 MERMSHER LS P, AR RO
JfRAT FRAP Al DPPH {6 5 W FRFF G R (v =
0.483/0.625,p <0.01) FE A (r =0. 564/0.555,p <
0.01) ARy (r=0.416,p <0.05;0.482,p <0.01)
i HAT WG . (HIX — A S AR I T A
TOFFAR ST AT 1 0 G T 5 i 2 [ AH DG 1, 3 7]
RES WRRAF R B AL S W) R IR R R TG
YR SRAFAEAT S0 0 BAh TR AR T8 28 5
iz (r=0.627,p<0.01) #H{(r=0.561,p <0.01)
SRR A, RYIRE R 65 R A
x5 FRMMIERFRENEFES
EYiEEAS S ERX TS
Table 5 Corrections between antioxidant capacities

and contents of bioactive components
of different flaxseed cultivars

ENUES SRR B
/(mg/100g) /(mg/100g) /(mg/100g)

ALA/% 0.412* 0.301 0.325
AR/ (mg/100g) - 0.627**  0.561**
SR/ (mg/100g) - - 0.775" "

DPPH/ (\pmol Trolox/100g) 0.482* * 0.625" " 0.555**

FRAP/ ( pmol Trolox/100g) 0.416 * 0.483 " " 0.564 "

TE: " E0.01 KF FHAM B FMIKR; " 76 0.05 KF EHA
BEMHRKR

Note: * * Correlation was highly significant at 0. 01 level; * Correlation
was significant at 0. 05 level

B 3 R4 R N IR PR DA R . (AT
(), ERFF ALA 55 R M 2R8I & &M &R
(r=0.412,p<0.05),

2.4.2 ERGHMER K30 A EFPRERRFE Y
EAE D 8 ) 0 o VN = N 2 W B
FitormkE (B 1) . R BT sTikE KT 85% )
SRR BT, o P A SRR WL 5 1 ~ 4 o B
FTTHR Ry 84. 7% , 55 1 E M (PCL) STk FE N
56.5% , =2y DPPH  FRAP 195 | 2% i 1A By 2
BHERE 5 2 ERUT(PC2) STk 13.1% , 1%
HAET M F HON 5 g s 565 3 FI%R 4 iy
(PC3 F1 PC4) TTRRZR 43I0 9. 1% F15.9% , FE
FLEE FRIAE ) S I 5 R e o 7 A R X el
AN 5] b O JBR AT () B8 4 3% LA B S 1 0 e,
WS RRFF 35 4% 87 S5t (il Bl Re S M ) AT B X I JRRFF 1)
PrEACTE PEAG PR o0 & s A S, Hor,

[———

T T T TTT ] Legend
08— || q”"'—”’
muEE ® Groupl
gj BEEE T T T 1 | | | @ Group2
AT T T —%———‘_"‘_‘— ® Group3
<02 @ Group4
] 0 = N ® Group5
§ 02 5 o Group6
04 ————11 Tt
06 ———TT11 T T T
08T IEEEEE
0SS Th R
%) =
R R SR
“—a S
PC1 (56,50, o pC3O1%)

E1 30 NMTERAFmAERD D HE
Fig.1 Principal component analysis diagram
of thirty flaxseed cultivars

EIRRFF LRI 9135 FINE K GM H A f KAl
TEPE SR (B R Z 0 ALA L I 21
9212 fHIF 4 FNRIE 2 W& A SRR A AL TG P LA
Wy iR B AREY M ALA & Rl —FP R X 38 55
GO F B W RRFE S AP AN BT SRR 3 - 4 (N5
Wkl - 3, TRETW 14 - 17 Jrafbiste B .
B ARE R ALA &2 R W oy .

2.4.3 RESWER EREP ARETLE L
IEME IR T R 2 ALA 45l 30 N
JRAF EI3 3 RE(E 2) o SB—JE ARt AP 2
A 17 HCN FUHLAR 1 & 5t AIRHU A AIE PE L B R | B
i A 25 HE P S B L ALA FSOBE S & 5 8
SRR R ELAIG HON | = AR ) 68 BE AT ALA 5 o5 26
SRR R B AR HER AT S &,
P AL T B R | TR R R S
ALA FLEBE S .
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TE/Note: 1 :J1 7. 4 (Yiyad);2(3) ;. 3 (Yiya3);4: %3k 1 (Lunxuanl ) ;5: %% 2 (Lunxuan2) ;6: & Bl B 091 ( Nongkeyuan091) ;7 % % 3
(Lunxuan3) ;8 [F]ilV. 11 (Tongyall) ;9 : Bk ( Huanghuma) ;10:7*3lV. 14 ( Ningyal4) ;117 15 (Ningya 15) ;12 ;7. 16 ( Ningyal6) ;13.7*
V. 17 (Ningyal7) ;14:9135 (9135) ;15 . 17 (Dingyal7) ;16 ;5. 22 (Dingya 22) ;17 : Bz V. 8 ( Longya8) ;18 : (V. 9 (Longyad) ;19 iV 10
(Tongyal0) ;20 :F507 11 (Tongyall) ;21: BEil 21 (Longya2l) ;22 %1 8710 ( Dingya8710) 23 : 7 9212 ( Dingya0212) ;24 Kili 2 ( Tianya2 ) ;
25415 K GM (Canada GM) ;26 ;3179 (Bya9) ;27 : 13V, 11 ( Byall) ;28 313V 12 ( Byal2) ;29 %% 3 ( Lunxuan3) ;30; ¥ . 7 (Jinya7) ;31

(32) .8 (Jinya8)
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Fig.2 Hierarchical cluster analysis diagram of thirty flaxseed cultivars
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