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Establishment of fatty acids standard fingerprints of naked oats
by GC combined with cluster analysis and principal component analysis

WANG Chao-qun,ZHANG Hui * , QIAN Hai-feng, WANG Li, QI Xi-guang

(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract ; Fatty acids profile of 62 oat samples from different locations and species were analyzed through gas
chromatography ( GC ) combined with principal component analysis ( PCA) . 14 leather oat varieties were
distinguished through PCA scores scatterplot. Then 46 naked oat varieties were selected from the remaining 48
naked oat varieties by cluster analysis and 11 characteristic peaks in these naked oats were identified by total
pattern method.Then characteristic and accuracy fatty acids standard fingerprint of naked oats was constructed
and the similarities of the 46 samples were more than 0.99.Results of methodological study showed that RSD of
precision, reproducibility and stability of the 11 kinds of fatty acids were good, respectively less than 3.069% ,
4.249% and 4.900%.It was in line with fingerprint testing requirements. This study filled the vacancy of naked oat
fingerprint information, replenished grain fatty acid database,and laid the foundation of building a grain nutritional
liposome identification technology system.
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Table 1  Information of all the oat samples
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Fig.1 PCA biplot for sixty—two oat varieties
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Table 2 Eigen value and contribution rate of variance of each principal component
WA R (L FEHCFI7 FIFA TR I7 AR
Wy iz ETRE BRUE T TETIARE BRIk T TETIE BRUrE

FEAEE (%) BIRCR (%) FEE(E (%) TIRRR (%) HEAE(E (%) TIRRR (% )
F, 2.585 43.076 43.076 2.585 43.076 43.076 2.309 38.482 38.482
F, 1.528 25.458 68.534 1.528 25.458 68.534 1.382 23.033 61.516
F, 0.847 14.125 82.659 0.847 14.125 82.659 1.269 21.143 82.659
F, 0.545 9.091 91.749
F, 0.425 7.083 98.832
Fy 0.07 1.168 100

84 oremmiom



@&sﬁ@f&l

H M L W

PG 1 JE R AT B T SR AR B 13X 5 AR i A 22
S 2 IR A AR DX A 14 5 T
22 A8 AN RmEMFPBEHBRELS T

i 2.1 AT, 62 A AL N h BRI DN 6 i J 3
i D7 PR A 20 Y v EE AR LA T 7E PCA B R v 2R 4
AR R 33— A AL A) 25 S W mT L e sy —Fh LA 3R 3
ZNRWIRAT S b HEFE S 3% . ARXT T, BRI E
TEB I T 4 R AR B s i s T R e Rtk A
B FEAL T X ARG S ol 2 7 AR s SR 3

H = S AP AN TR HE R AR 1 5 i, AN T[] AR
o TR TR 20 W B & s AR AE — B Y 25 5, i 23 5
e e ZEARUEFS SRS A RO . S T REAR 25 57 %3¢
KRIREAR T T, 15 2N T S hn et i 38 S0 & 1515 U8
XFiX 48 ASHLHERE R S AT T RIS . SR 4Tl
ek, LR L HE B ( Euclidean distance ) & 5 £ f1
HE, XTSRS 7SR ] Z 45 00k BEAT hn Al i T Ak 2
1SRRI NEIT IR I SR IE R K, &R E P E]-—4H
PN B X G B AR B v B ARARLEE T A (W) 25 H Y 4K
PEXTH AR F Y o

& 2 AT, case38 Fll case51 R 38 Fl151 SAE 5,
5 A 46 ASFES Z M FER R M 28 57, GBS {E R
14.2 0, B S E S FI S AT 402 3 26, B G1(38) \G2
(51) \G3(HAth) ., X5 2.1 PCA Elrh —3H15 53BN
5 A AR SE AL S R S A i 45 2R — 2, {H PCA &
XA Y 23 SRESERIS TR S G3 e
Fef A 22 SRR B 240, X 2 T 23 SRS AR
Hﬁﬁﬁf%%?&?iﬁ'ﬁﬁ?ﬁ?iﬁ%%ﬁﬁﬁ, =z IZCA *H%Z%%'é

Case24 14
Case 57 43
Case 43 33
Case 62 48
Case 13 6
Case 42 32
Case 35 25
Case 61 47
Case22 12
Case 50 36
Case 53 39
Case 10 3
Case31 21
Case 36 26

Rt

il @ﬂ

il

ase 54 40 3
° 37 -
Case 38 28 :

K12 48 DERIEL AL SR IRITIR RS R K
Fig2 Cluster pedigree diagram of

fatty acid of 48 oat varieties
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Fig.3 GC fingerprint of fatty acids of naked oats
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Table 3 The information of fatty acids standard fingerprint of of naked oats
NO  f B[] (min) 8> P& T TR SR(%)
1 10.404 A 5 RER (C14:0) myristic acid C,,Hy;O0, 228 0.30 +0.14
2 11.868 FERER (C16:0) palmitinic acid CsH3,0, 256 15.86 +0.94
3 12.019 FEtEhR (C16: 1) cis—9—hexadecenoate C,sH;, 0, 254 0.20 £0.07
4 12.413 JZAEHE MR (C16: 1T) trans—9—hexadecenoate C,sH5, 0, 254 0.26 +£0.05
5 13.456 fifi g2 (C18:0) stearic acid C,sHy 0, 284 2.31 £0.26
6 13.641 AR (C18:1) oleic acid CsH;, 0, 282 39.17 £2.40
7 14.097 WL (C18:2) linolic acid C,sH;,0, 280 37.73 £2.01
8 14.828 W RRTR (C18:3) linolenic acid CsH,, 0, 278 1.36 +0.24
9 15.786 AR (C20:0) eicosanoic acid CyHy O, 312 0.22 +0.07
10 16.092 MR (C20: 1) arachidonic acid C,yH; 0, 310 1.00 £0.10
11 19.975 IR (C22:1) erucic acid C,H,0, 338 0.67 +0.57

SRAS Y, AR NE M 1 £) B B[] RSD /N T 0.892% , %
AL RSD ¥/ T 3.069% , 3% B A< AR (0 3% 35 43 A7 ks
R, A G SRS 0 A T 5K
242 FEEMESIE  BIE—MEEAES 6 £y, $ 1.2.3
Tk AL PR 6 4 AEURE SIS WS, 76 1.2.4 P
FEFAF T R PT. 45 RAS Y RRAE W 04 LR BE s ra]
RSD #J/NF 0.756% , W T #1 RSD /N F 4.249% |
KA AL T B A B EmE M, 5 G 2
3 ARG 2SR
243 FRoErEscly  MREl-—REEEAE N FE 1.2.3 Jrvkab
WS, EHFEIRAM R, 43 AEAURE 5 i 45 58
AJEEE 0.4.8.12 .16 20 24 h 7 1.2.4 i 554t
FEHT . SRR, RRIE 041 £ B8 B (A] RSD 5/ F
1.119% , %@ £ RSD /N F 4.900% ., 328 < AH (4 3%
HorbTRasE tE R AT, 7 G Fe SRS AR T 2R

R4 ORIE U A

25 REmEFmIBCEST

TESCEITE 1 AR ARLEE J2 Fi8 S0 1R 35 A0 B A A S 1
THERE A O ARACLURE Wl LS A oty B st S R il B9 1 5
Frifio W B PR 7324 R CR R 2 A OC R 8 L i)
Je FAABLAED L AT ARG 46 S PRIMES FE N E
i AR T ST A s v i SR £ R X I SR
IS A TLIRAT T 25 K35 5 bR MESE SRS B9 A
BEo R 4 R DU ST AR S SCE S Y 46 g
Z2 R il 5 AR S SRS B9 AR BLEE S 0.9958 ~0.9999 ,
PR TF 0.9958 ,1iif 23 .38 F1 51 S A% il (4 AH AL 53 531)
A7 0.9922 0.9952 F1 0.9944 , #4/]NF 0.9958 , 5 H A £
A WL 59 22 5, T HX 5 2.1 PCA B [ A 2.2 28
I Y X o3 5 A — 2, U R 35 o o3 A A
BRI M LI B REAS A S BB METE S0 135 RE 5 A7 2L
SR it B A AT, ELAT A B MERA L

A N WiRR A 1B S ARLEE 734

Table 4  Information and similarity analysis of fatty acids of different batches of naked oats
ETR=2 C14:0 C16:0 Cl6:1 Cl16:1T C18:0 C18:1 C18:2 C18:3  (C20:0 C20:1  C22:1  #ALIE
0 0.30 15.86 0.20 0.26 2.31 39.17 37.73 1.36 0.22 1.00 0.67 1.0000
8 0.27 15.66 0.23 0.32 2.15 38.58 37.54 1.60 0.13 0.83 0.91 0.9999
9 0.22 13.45 0.20 0.23 2.10 40.40 39.35 1.43 0.11 1.17 0.28 0.9987
10 0.24 15.22 0.06 0.23 2.50 41.07 36.12 1.60 0.20 1.19 0.37 0.9989
11 0.36 16.64 0.23 0.20 2.19 36.57 40.24 1.77 0.16 0.76 0.21 0.9978
12 0.25 15.52 0.20 0.19 2.28 38.95 38.93 1.62 0.20 0.91 0.19 0.9998
13 0.28 16.26 0.20 0.23 2.57 40.62 35.60 1.22 0.23 1.01 0.33 0.9989
14 0.23 15.14 0.20 0.30 2.40 37.18 40.09 1.48 0.36 0.86 0.32 0.9984
16 0.69 16.21 0.33 0.17 1.96 37.55 39.55 1.64 0.22 1.06 0.30 0.9990
19 0.22 15.40 0.24 0.27 2.09 39.89 38.66 1.60 0.17 1.19 0.10 0.9998
20 0.29 17.49 0.23 0.31 2.13 37.82 37.98 1.38 0.22 1.02 0.42 0.9993
21 0.19 16.50 0.24 0.30 1.90 38.57 37.29 1.49 0.23 1.05 0.07 0.9998
22 0.30 18.39 0.10 0.19 3.93 36.75 35.05 1.00 0.27 0.94 1.85 0.9972
23 0.27 17.75 0.15 0.29 2.30 33.74 41.81 1.79 0.11 1.05 0.18 0.9922
24 0.24 15.44 0.17 0.27 2.23 41.45 36.63 1.27 0.20 0.90 0.62 0.9991
25 0.28 16.31 0.28 0.29 2.80 37.25 38.91 1.35 0.41 0.96 0.26 0.9991
26 0.26 15.02 0.23 0.29 2.18 39.58 39.16 1.48 0.19 1.07 0.33 0.9997
27 0.21 15.61 0.13 0.29 2.12 39.17 38.06 1.63 0.25 1.02 0.09 0.9999
28 0.40 17.65 0.27 0.30 2.72 38.54 35.26 1.08 0.25 0.93 1.04 0.9987
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g3k
4% Cl4:0  ClI6:0  Cl6:1 CI6:IT  CI8:0  CI8:1  CI8:2  CI8:3 (2000 €201 C22:1  AffoE
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