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Abstract: The fatty acid composition of 48 varieties of oat flour, 40 varieties of wheat flour, and 105 oat-wheat composite flours obtained
using a balanced incomplete randomized block design were acquired using the gas chromatography technique. The contents of palm acid, oleic
acid, and linoleic acid, and the ratios and correlations of oleic acid/linoleic acid, palm acid/oleic acid, and palm acid/linoleic acid of the samples
were analyzed. The similarity of fatty acid composition in oat and wheat flours was used to determine the indexes for quantitative analysis of the
amount of oat flour added to wheat flour, and the difference in the fatty acid content was used to reflect the variation trend of fatty acid content in
composite flour with different ratios of added oat flour. Based on these results, a three-dimensional map for discriminant analysis and Fisher
linear discriminant functions were established to clearly present the distribution features of fatty acids in the composite flour, and then the
amount of oat flour added to wheat flour was quantitatively determined. Based on the analysis of the similarities and differences in the fatty acid
composition and content of oat and wheat flour, this study provides an important reference method with a wide application, high sensitivity, and
strong feasibility for the safety surveillance and quality control of oat products.
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Table 1 Matching process of oat and wheat samples
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BN TR 4 9 N KE AR BR 13.45%~17.75% 5
33.15%~43.90%; WIHER 33.96%~41.81%. 40 /NEE
FEdhh Z KR EBRRITER 703 N : KRR 14.76%~

TH PR

18.56%; MR 12.19%~18.76%; Vi iH R 58.18%~
R 2 mERNEFEHRER
Table 2 Fatty acids in oat and wheat samples
MESERER FE1E% E /% BREZH % DEIEWHER A% L 8/% BH A%
C14:0 0.30 0.13~0.69 45.08 C14:0 0.13 0.09~0.20 21.81
C15:0 - - - C15:0 0.11 0.06~0.18 25.03
C16:0 15.86 13.45~17.75 5.90 C16:0 16.33 14.76~18.56 453
Cl6:1 0.20 0.06~0.42 33.76 cl6:1 0.26 0.15~0.42 24.25
C16:1T 0.26 0.17~0.39 17.59 C16:1T 0.28 0.20~0.42 17.79
C17:0 - - - C17:0 0.13 0.07~0.25 31.81
C18:0 231 1.88~2.99 11.24 C18:0 1.79 1.55~2.05 727
Ci18:1 39.17 33.15~43.90 6.13 Ci18:1 15.53 12.19~18.76 7.86
C18:2 37.74 33.96~41.81 5.33 C18:2 60.06 58.18~62.40 1.57
C18:3 1.36 0.93~1.81 17.32 C18:3 3.50 2.87~4.51 13.04
C20:0 0.22 0.11~0.41 32.63 €20:0 0.18 0.10~0.30 26.71
C20:1 1.00 0.76~1.19 10.01 C20:1 0.80 0.50~1.02 15.16
C22:1 0.67 0.07~2.19 84.57 C22:1 - - -
E 7 AT A,
22 #EBMNEZF MR A E R ELN
<3 ZHBIBREBEEES IR
Table 3 Significance discriminant analysis of data for different proportions

R AFARBL B Biai ThER/ iR AFMBRHER  ARARER bR

0% 11.97%%1.50 10.04%+1.13 39.80%%+£3.40 0.25%+£0.02  1.20%%+0.13 0.30%+0.03

5% 12.76%°+1.23 1322504120 39.314%43 65 0.34%+£001  0.97°°0.07  032%°20.02

10% 125551129 15.12%%+1.47 37.685°+3.72 040°£0.02  0.83%£0.05  0.33%%+0.02

15% 1242544132 16617154 36.03°P°+3.33 0467001  0.75%£0.04  0.34"°£0.02

20% - 12.1854L1 60  18.09%+1.99  3470°%4389  0.52%:£0.02  0.67%+0.05  0.35°%+0.03

25% 12265131 19.45"+1.78 33.745%43 21 0.58"£0.02  0.63"£0.04  0.36"£0.02

30% - 12.158%9£128  20.64%8x1.76 32.59743.07 0.639€£0.02  0.5998+0.03 0.377+0.02

E: A & p<0.01; a &= p<0.05.
< 4 ZPEEABRLL(EBIAE L 21
Table 4 Correlation analysis of fatty acid ratios
xE ATAR B hEg LB HERY/IEIHER  ATAERRER ATAERY bR
AZAER 1
TR 0.306%*
TihEg 0.665%* -0.242%% 1
B/ Tk BR -0.041 0.904*%*  0.619%* 1
AFAHABL i BR 0.133* S0.873%%  0.550%* -0.920%* 1
ARAR BRI e B 0.334%* 0.641%% 0476+ 0.721%* 0511+
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Fig.1 3D plot of discriminant analysis with the contents of three
fatty acids as the variable

C16:0/C18:1

& 2 A=MBERFERLLE AT 2 =4 E
Fig.2 3D plot of discriminant analysis with the ratios of three

fatty acids as the variable

5 FHLLHRFARPAEIEL S 2 RILETUSEE
Table 5 Ranges of fatty acid contents and ratios of samples

g 0% 5% 10% 15% 20% 25% 30%
C16:0 9.12~15.75 8.97~15.13 9.28~14.72 9.07~15.15 8.05~14.93 8.52~14.60 8.57~14.58
Cl18:1 7.56~11.91 9.13~15.51 10.45~17.67  12.82~18.94 12.52~20.67 13.21~22.52 15.35~22.93
Cl18:2 30.69~46.89  29.08~44.77 26.32~4554  26.86~40.76  23.09~39.94 23.14~37.92 24.76~37.02
C18:1/C18:2 0.20~0.30 0.30~0.37 0.36~0.43 0.43~0.48 0.49~0.56 0.55~0.62 0.60~0.71
C16:0/C18:1 1.00~1.57 0.77~1.08 0.77~0.95 0.64~0.82 0.52~0.78 0.56~0.72 0.52~0.65
C16:0/C18:2 0.24~0.34 0.27~0.37 0.30~0.38 0.30~0.39 0.29~0.42 0.33~0.42 0.34~0.45

R 5 AR T & LBIREA T IR R & R b
ERARETER], FEIX A (2R Al B Af & EiRix =
Tl e TR 2 AT AR PR AR PRI S SR I Fy e 2y

320

ARIE A A = 4R s 1 RIE 2 WTRAE
N [RIHEZE RS I (K A O b =R R R o B o P
FERG o3 B =4 B rp S I I oA A B AT 2%



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.11

PEZER . I 0%~30% AR, B 1 AR &
AN 2 FRERHE R R B 35 S R 25 R N T
HHAEAEEA R X, GRS ARG X R A
INERATIRANX 7 Bl B 1 AR & BT
8.97~15.13%, MR E BT 9.13~15.51%, WIHIRS
AT 29.08~44.77%M], HEKYININEA 5%; kxR
MR & BT 8.52~14.60%, MRS &EALT 1321~
22.52%, MR & mALT 23.14~37.92%0F, #EFRTN
IEHR 25%;: B 2 Je4mi iRt E AT 0.30~
0.37, FRtAR/MIRIELAT 0.77~1.08, R/
FRELAEAL T 0.27~0.37 B, FENINER 5%; 47
PR/ R ELAEAL T 0.55~0.62, A@hEmg/ g Hu Ak T
0.56~0.72, FEAElR/ MR LI AL T 0.33~0.42 i, e
FRPININEA 25% .

2.4 Fisher % 43| 2| 047

F5) 53 Hr AR 22 Fh R ZR (FR AR )R SE A R RE M,
TS ST I35 2RI Gt 7R, FEVR 2 4
VEVD B i 03 45 28 ) 25 5 0T 98 AR A T A8 IR A R
U4, 55 SPSS 19.0 111 Fisher L1551 5347
VEHE— N S P AR R VIR . VIR S R/
TR FRAERR IR ARAERR IR JLANFR bR (1 ]
ITPE AR 2 AT IR
241 VAZATRERTER 22 A4 B K 249 Fisher £
HEH) A

L YBRIP g LA
15F -0 '
10+ *5

-10
5r 115
8 0f  <tigmeiFoepireimmtes. 20
AL A e e S -25
5t " -30
° 4 JF0
-10+
-5, . . . . . .
.15 -10 5 0 5 10 15
F1

& 3 LUBEHER S 2 A ETEM Fisher ZMHIFIE

Fig.3 Fisher linear discriminant plot with fatty acid content as
the independent variable
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Fig.4 Fisher linear discriminant plot with fatty acid ratio as the
independent variable
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