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Fatty acid fingerprint construction and adulteration identification of
Qinghai flaxseed oil
WANG Xingrui' , HAN Yuze', LI Yingxia', WANG Shuzhen',
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(1. College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016, China; 2. State Key
Laboratory of Plateau Ecology and Agriculture, Qinghai University, Xining 810016, China)

Abstract ; Selecting flaxseed from different producing areas in Qinghai province as raw materials, flaxseed
oil was extracted by Soxhlet extraction method, and the fatty acid composition of flaxseed oil was analyzed
by gas chromatography, then the fatty acid standard fingerprint was constructed using the similarity
evaluation system of chromatographic fingerprint of traditional Chinese medicine. The adulteration models
of 10% , 20% , 30% , 40% and 50% of soybean oil, corn oil, peanut oil, rapeseed oil, sunflower seed
oil and sesame oil mixed in flaxseed oil were identified by the constructed fingerprint. The results showed
that the fingerprint constructed met the technical requirments for fingerprinting studies and could represent
the overall properties of Qinghai flaxseed oil to a certain extent. The fingerprint could identify adulteration
amount of equal to and above 20% soybean oil and sunflower seed oil, equal to and above 10% corn oil,
peanut oil and rapeseed oil. The identification effect of sesame oil adulteration was not good, and the
identification could only be performed when the adulteration amount was above 30% .
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QH -7 AT ES S QH -17 T SR 2 QH -27 2R AT 1 QH-37  BRVES
QH -8 PE TR 6 QH -18 I TR QH -28 WA A 2 QH-38 W TF%6
QH-9 (IR QH-19 EARH 1 QH -29 AR RN 3 QH-39  BARE 1
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50 °C 45044 T A BE I3 60 min, 5] 3 3k 75 Hfr S ) DB 4%
BRI, SO SE G , B PR Ve A A I, ATy
WAEIRC, 10 mL 0F BERE BRI eI , I 1] 20 < o
P10 mL ZEIK , SEOIRFE 5 /8 0 2, i B2
NERZ, TR AKZE, 2T 10 mL iF Peke 46
WL GBI EERERSBRZE A, AIFEm
P JZ M 10 mL Z0RK BE &, 0 B i R 2 0 in A &
TOOKBREREN T4 i DS WA BB, F IR B E A =
25 mL AR AR . SR UM (35 AR T2 X0 SRR
FFIH B R e AT AT
1.2.4.2 SMHOREEF

Wonda Cap WAX 3% 45 (60 m x 0.25 mm x
0.25 pm) 5 PEAE TR 250 °C 5 40 % 1 B2 250 °C 5
I3 EE 460 15 RO A/, T T mL/min; JEAE & 1
wLs FHEFT % 100 C {#4%13 min, 4 10 °C/min FF
% 180 CA%4F 6 min, F-LL 1 °C/min F} & 200 C {3 4F
20 min, -4 4 °C/min F} & 230 C{%£4F 10.5 min,

1.2.5  F5 U EIRRATTH IR W5 R+ S0 P 1 ) )

H4 40 T RROFFIMAE S A TSR EIE 4T, R
Hr 2 (i e SORIE A LR PE M R 58 (2004 A) 75 5]
S1 ~ 840 3L 40 IR K . wAr S IENE, £ 2 5
MEIE A UL L, R a] 45 31 X6 BE 45 20 &3
1.2.6 BRI HENT
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Microsoft Excel 2010 F1 SPSS 22. 0 % {4 % B E 47
i1t , Origin 2018 FEIA,
2 RS9
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K2 40 FIERRAFBHEREENRARESE(n=3) g/100 g
Elkd PR T IR R MR AR W JFRIR SFA UFA
QH -1 4.13 £0.11 2.88 £0.09 15.07 £0.41 14.39 £0.40  52.52 +£1.50 7.01 £0.19 81.98 +2.31
QH -2 4.60 +£0. 14 3.01 £0.11 14.14 £0.46  15.04 +0.36  60.39 £0.69 7.61 £0.25 89.57 +1.51
QH -3 4.56 +0.01 3.47 £0.06 15.72£0.10  12.96 £0.09  54.69 +0.59 8.04 £0.07 83.37 +0.58
QH -4 4.48 +0.01 3.90+0.03 19.97 +0.04 11.13+£0.01  47.18 £0.10 8.39+0.03 78.28 +0. 14
OH -5 4.96 +0.09 3.68 £0.09 25.56 +0.50 12.11+£0.13  46.48 £0.25 8.64 £0.18 84.15 +0.59
QH -6 4.58 +0.13 4.40 +0.12 22.75+£0.65 11.09£0.34 45.83 +1.39 8.99 £0.25 79.67 £2.39
QH -7 4.54 £0.21 4.38£0.19 21.80£0.99  10.99 +0.52 47.07 £2.23 8.92 +0.40 79.86 +3.75
QH -8 4.46 +0.19 4.40 +0.17 21.13+0.89 11.80+0.49 42.14+1.89 8.85+0.36 75.07 £3.27
QH -9 4.71 +0.11 3.88 £0.09 19.91£0.46  12.67 +0.30 48.19+1.13 8.59 +0.20 80.78 +1.89
QH -10 4.50 £0.15 4.21£0.20 21.38£0.88 10.73+0.32 46.67 £1.08 8.72+0.35 78.79 £2.27
QH -11 5.08 +0. 14 4.21 +0.18 17.18 £0.56  12.11 +£0.28  51.75 +0.61 9.29 +0.33 81.03 £1.44
QH -12 4.40 +0.03 3.16 +0.02 13.69 £0.12  13.48 £0.02  55.94 +0.24 7.56 £0.05 83.11 +£0.10
QH -13 4.45+0.09 4.18 +0.09 21.07 £0.36  10.37 £0.12  44.79 £0.01 8.63 £0.18 76.23 £0.48
QH -14 4.97 +0.41 3.85+0.34 16.22 £1.32 12.94+0.89 52.86 +2.72 8.82+0.75 82.02 +4.93
QH -15 4.68 £0.03 3.70 +0.03 16.02 £0.15 12.19+0.15  50.50 £0.82 8.38 +0.07 78.71 £1.12
QH -16 5.15+0.03 4.33 £0.03 17.59£0.08  13.49+0.06  52.97 £0.28 9.48 +0.06 84.06 £0.42
QH -17 4.90 £0.16 4.96 £0.17 16.23 £0.58  11.28 £0.36  52.40+1.44 9.86 +0.33 79.91 £2.38
QH -18 4.68 £0.04 3.44 +0.02 16.86 £0.16  15.51 £0.17  56.64 +0.79 8.13 +0.06 89.01 +1.13
QH -19 4.22+0.12 2.72 +£0.07 14.19£0.39 14.88 +£0.37 55.29 +1.28 6.94 +0.19 84.36 £2.04
QH -20 5.03 +0.08 4.55+0.09 26.14£0.44 10.30+0.16 44.23 £0.55 9.57 +0.16 80.67 +1.16
QH -21 4.14 +0.13 2.69 +£0.15 12.98 £0.48  13.48 £0.39  54.85+1.39 6.83 £0.28 81.31 +2.25
QH -22 4.65+0.09 4.12 +0.07 19.91 +0.28 12.02+0.18  45.55+0.39 8.77+0.16 77.48 £0.85
QH -23 4.56 +0.02 4.29 +0.02 21.50 +£0.08 10.92+£0.04 47.04 £0.20 8.85 +0.04 79.46 £0.31
QH -24 4.59 £0.07 3.03+0.04 14.28 £0.23  14.91 +0.18  59.31 £0.54 7.62 +£0.10 88.50 +0.94
QH -25 4.30 +£0.06 3.74 £0.07 15.00 £0.19  11.25+0.13  48.48 +0.59 8.04 £0.13 74.73 £0.91
QH -26 5.10 +0.12 4.34 +0.11 21.64 £0.50 13.52+0.32 46.76+1.16 9.53+0.22 81.92 +1.99
QH -27 4.91£0.12 4.38 £0.11 21.56 £0.53  12.31+0.27 47.73 £1.12 9.29 £0.22 81.60 +1.92
QH -28 5.54 +0.02 4.12 +0.07 19.08 £+0.10 14.78 £0.01  57.33 +£0.48 9.66 +0.08 91.19 +0.38
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HHR2 2/100 g
G5 FEAE R il R R TR RIATHT W RRER SFA UFA
QH-29  4.77+0.12  3.69+0.17 19.06+0.61 12.52+0.23 48.04+0.44  8.47+0.29 79.62 +1.29
QH-30 5.02+0.16  3.69+0.12 21.31£0.66 13.58=0.39 47.31+1.28  8.71+0.28 82.21£2.34
QH-31  4.94+0.13  4.08+0.12 20.36+0.53 12.15+0.31 47.34£1.27  9.01+0.24  79.84 +2.10
QH-32  4.52+0.15  2.62+0.11 12.45+0.44 13.59=0.41 59.48+1.25  7.14+0.26  85.82£2.09
QH-33  4.76+0.22  3.68+0.18 13.28+0.65 14.91=0.71 54.47+2.47  8.44+0.40 82.67 +3.82
QH-34 5.08+0.01  3.97+0.01 14.25+0.01 16.01£0.01 58.60+0.23  9.05+0.01  88.86 +0.23
QH-35  4.33+0.03  2.83+0.02 13.33+0.07 14.15+0.05 56.29+0.04  7.16+0.04  83.77 £0.16
QH-36 4.58+0.06  3.53+0.05 12.77+0.15 14.37+0.14 52.72+0.42  8.10+0.10  79.86 +0.72
QH-37  4.22+0.08 2.89+0.07 13.77+0.26 13.23+0.16 53.94£0.28  7.10+0.15  80.94 +0.14
QH-38  4.29+0.11  2.75+0.07 13.48+0.31 13.89+0.27 54.90£0.71  7.05+0.18 82.26 +1.26
QH-39  4.68+0.08 3.69+0.06 18.04+0.32 12.46=0.21 48.14+0.83  8.37+0.14 78.64+1.36
QH-40  5.02+0.15  5.09+0.31  16.81£0.68 10.90£0.29 53.35+1.08  10.12+0.45  81.06 +2.02
2% 2 AT S RRAF I S BRI 5 IR B = B 40000 7
Y2 JRRIR , £ ik 42. 14 ~ 60.39 ¢/100 g; H ik = 30000 f
=
SR LR AR, & AR5 12,45 ~26. 14 % ool :
/100 g.10. 30 ~ 16. 01 /100 g.4. 13 ~ 5. 54 5
. = 10000} 1 4
g/100 g; FENGER & Bk, 7 2. 62 ~5.09 g/100 g, | T I
SV JRRFT- i 5 B 5 BR LA AS AR A B i R (UFA) by &, 0 o a0 o 80 100

UFA B2 &% SFA SE1 &8 19 9. 69 4%, UFA
MEJRRER HER I R 3 IR 1D IR 38 A & LA
3.99:1.38:1.00, BEARFEE™ W98 T NSt CHf Al
SR 43 Hh DX RROF £ % B T FR AL R O, 2 RN 5
T CHOA CHTEE BRI 3 FhAR TR 2 e L5 53 0 ok
3.57:1.32:1.00.3.22:1.78:1.00 3. 11: 1. 66: 1. 00,
4 A8 RATFI 3 Fh g D R % £ 0 HL il A 25 5, X AT
AE-5 A% K B ROR 2 SRR G

40 Fofo ST JBRAT R HH SRR IHR 55 i fe e 1 O QHL - 2
(PG T35 ) W RRAF, UFA & B i i QH - 28
(HRAR RO 2) S JRRAF M o S [] 7= 3 &t 118 I JR
FF3 R G 0T R A A — E W25 5. 1 a8 LE
GEIMZAT T NG 5 R 4 B, A R X R 22 S T e S
AR I S AR FOE IR EE 22 R A G, LR
AR ] M AS [R) i B 22 18] SE RRFF i R 19 g 5 iR
R AT 25 57, 3K R R AP A o AR b R AP BE F 42
HET HS AR
2.2 Fif I ROR ik g R 25 S B e M A

XJ 40 B RRAFIIAE fb 251 T S @5 53 B, R
W2y o e SRS AU PE M R 48 (2004 A) 1T
HBIVCEC, i A 5 08, X 40 BT RRFF I A% €8
TEE AT 0T, 458 S1 ~ S40 3L 40 AN FIREE . 24
Z S KIE B UL, 15 2 6T BE 45 s K g, aniEl 1
F7R o

LR BRI [H]/min
T L AFHHIR 5 2. BEIRER ; 3. JhBR; 4. WEIPR; 5. MERRIR .
B 1 EiEITARTHENEREEG

S0P 0 R AL % WY i 30 35 1% 8 4R G
PE AR AR ARLEE AT LIS #E 17 B R GE
PRRE L TR R S g U R A S 3 A
2 SRS TEAR RPN R SE, X HE 40 RO RRFF
AR, AR ARLEE X KT 99% |, 15 W ) 22 1) 4 ¢
FITEAF 5 TR SU RSB FE R HORZER , W] LIAE — € e
JE AT W M IBRORF AL it P B A
2.3 JRELA A F T RAT RS AR R P e R
2.3.1  AS[EAEHrM ) 32 2R DR 2H 1k

NS I 5 S I 08 X N S N 0 I
ZRRIMH IR 1. 2.4 J5 e & IR iR & 5. 6 FiAd
Yrith EENR I RR A SN 2 Frs . & 2w
ARV AE ) TF0) 25 1 I TR 5k 22 S S5 OK L HL 6 R A )
TSI BRI R &t AR A X B R, Horb s SR AR R
I OIM AR & B d5 e, 7] 3k 65,04 g/100 g5 SEFF I
HOIE AR 7 R f fK, 24 15,82 ¢/100 g3 {H = A ihiR
B NAHEL , SEFFm MR & 5t 55.35 ¢/100 g, 2%
FEFFMIR N 16.02 ¢/100 go T340, T KM AEA I
ZEAERFIM 2 BRI B A 5 T RR IR , K 5L SR
HOERRIR & AR ( <7.65 ¢/100 g) , 55 ML FRFF
T RRIR & 22 S 3% (P <0.05) , iX ] AE 2
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#3 BHERETRMFHIENEIEHUENBERE
B AT THRREL || BRI iy FHIC AL
KT y=98.42+0. 151 43x -0.008 862>  0.996 3 || EkFih ¥ =100.52 0. 110 57x —0. 004 865>  0.998 7
FAI y=99.58 +0.031 43x —0.008 862>  0.9999 | FEALATI ¥ =100.1-0.011 29x —0.009 932>  0.999 6
A y=99.72-0.002 14x -0.007 21> 0.999 6 || ki y=100. 1 0. 027 86x —0. 006 795>  0.993 6
by TSRS, % v B, % .
F4 BHERETRIFHIENEILHEERBRE %
B KE B 5 S| A6 SR FEACATIN Z R
BRI RIARZE RIRIE RIOHRZE MIRLEE MIXTRZE MIMUE MIXR2E MR AIXTiR2E AU xR
10 9 15.46 99 8.91 99 9.78 99 6.32 99 13.49 99 30.20
20 98 4.03 97 1.28 97 5.07 97 5.88 96 8.77 97 11.10
30 95 7.28 93 3.49 93 2.65 93 1.28 91 1.55 94 9.01
40 90 5.16 87 0.32 88 2.58 89 0.49 84 2.91 88 4.57
50 84 1.03 79 0.62 82 0.79 83 0.29 75 0.85 82 3.27
S H {1 6.59 2.92 4.17 2.85 5.51 11.63

H 3 4 WA Z RIS O R TSP 2R X i3 22
H11.63% , SRRSO RAE B th il 30% K LA
AR 2ENT 10% , 7] LAIK B AGI0 ER {245
iR 10% ~20% B}, FEA A R BRI BEoR .
A RE 2 IR T RN SRR H ) I T R 4 I 2 S R
B
3 &

IIHT T IR P 40 FAS R) 77 i A I RRFF 3 A

RV R ZHL B, 32 FH v 24 €033 48 S0 13 A 0L DT 2R
G5 A T U S JRRRT Tl M 7 PR 6 S B3 L 948 R R 4L
BRI T 6 A Y as DA A, 45 S B . A
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