126 CHINA OILS AND FATS 2020 Vol. 45 No. 1

4 #r DOI: 10. 12166/j. zgyz. 1003 —7969,/2020. 01. 027

B 1 R 43 T T T R

ié:%’ulﬂ’%%ﬁl,z,:i’#i}]‘%‘lj’jd ’%?'l’z,ii §1,2,3’£ }%1,2,3

(L.LBHKRF pafFEZ, M 510632; 2. 7 K G4 W & =4 A4 TR RBR PO, 7 1 510632
3.EAKF - FEMEWBRE B ENEN S ERFELAERE, M 510632)

HE R 5 280R A8 &35 k0 M BIRAF IR R B AN A, A 14 B DR FRKREBETH B
JEFo TR FAR A IAR, SRR Gk BT BRI SRR SRR SRR S A B
ik R ATHAL, FF) ) HPLC — ESI - MS AT o, SR AW, SRRMEERKEEH A . R
JA Kinetex ® &, 4, KR T A A4, #HAFE 5 ul, # B R B/ A THARBR 5 FON 40% VA
5% /min #+ £ 90% , % ik 1 mL/min, RAEA T ERIFIHRAK 14 N E#EE 5B AR, FH S B E
A 1.65, 581 % 9.09 min, 2 & 2 & % 10.86, thALS ¢ &3 54 7T 5+ & T AT TR h
VA B Tb R AT A P ER K ZE R AT AT

KRR BRAT; BRATIRK ; S 20k AR G0k T35 B E o AR R

RESFES0657.7 +2;TS222 +1  CEAARIRFE: A XE4HS:1003 -7969(2020)01 - 0126 - 06

Rapid analysis of cyclolinopeptides by HPLC
XU Chenxin'*, CAI Zizhe' >, DU Muxiang'*, LIU Xue'?,

WANG Yong'??, WANG Ying' "

(1. Department of Food Science and Engineering, Jinan University, Guangzhou 510632, China; 2. Guangdong
Engineering Technology Research Center for Cereal and Oil Byproduct Biorefinery, Guangzhou 510632,
China; 3. Guangdong Saskatchewan Oilseed Joint Laboratory, Guangzhou 510632, China)
Abstract ; The composition and relative content of cyclolinopeptides were analyzed by high performance
liquid chromatography ( HPLC ). HPLC parameters ( chromatographic column, injection volume, initial
elution volume fraction, flow speed and increase rate of acetonitrile volume fraction) were optimized with
the average degree of separation and separation efficiency of 14 kinds of cyclolinopeptide’ peaks as an in-
dex. Cyclolinopeptides were qualitatively determined by HPLC — ESI — MS. The results showed that the
optimal HPLC parameter were obtained as follows: Kinetex ® chromatographic column, water and aceto-
nitrile as the mobile phase, flow rate 1 mL/min, injection volume 5 L, elution programming of acetoni-
trile volume fraction increasing from 40% to 90% at 5% /min. 14 peaks of cyclolinopeptides had good
separation, and the average degree of separation,analysis time and separation efficiency were 1.65, 9.09
min and 10. 86, respectively. The optimal HPLC conditions could be applied in the determination of cy-

clolinopeptides composition of commercial flaxseed, flaxseed oil and flaxseed meal.
Key words:flaxseed ; cycolinopeptides; high performance liquid chromatography; average degree of sep-

aration; analysis time
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PEAE LRI A AR B 30% 205 7K B FE VR
1,30 min PYSEIU0 AL IR IR SE AV T A 5
AFRE IR E] 4 55 60 min, i T ATt [l 4, AN
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0.50 1.68 5.55
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ﬁ_ﬁ%z/(%/min) SESBIE(R)  HIRCE ()
10.0 1.37 8.59
7.0 1.40 8.04
5.0 1.56 7.44
3.3 1.79 6.96
2.5 1.68 5.55
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L. ABIFFENT R 4 T S RRATAH 57 i A i U |
ia S T el K g Wz 2 TS
SE K
(1] ExGIT. 2013 43 = & il i 3 4L 75 25 B A E 5

AR R g WL LT ] g, 2014, 39

(6):1-5.



2020 47 2545 % 55 1 ) T

i g 131

(2] BH], 30, 25, % MRFFR P8 DhRE AT & A
HLI]. P EAg, 2006, 31(3) .71 -74.

[3] 7. SRR SRR S0t e [ C 1/ /80l Tollogid
ARG H ik R AR 25 2014 1R KRB B ESTEE
IESCEE. UM TTARAE R E S, 2014

[4] LAO Y W, MACKENZIE K, VINCENT W, et al. Charac-

terization and complete separation of major cyclolinopep-

tides in flaxseed oil by reversed — phase chromatography

[J]. Sep Sci,2014, 37(14) :1788 - 1796.

SHIM Y Y, GUI B, AMISON P G, et al. Flaxseed ( Linum

—
9}
[

usttatissimum L. ) bioactive compounds and peptide nomen-
clature: a review[ J]. Trends Food Sci Technol, 2014, 38
(1):5-20.

[6] GUI B, SHIM Y Y, DATLA R S S, et al. Identification
and quantification of cyclolinopeptides in five flaxseed culti-
vars[ J]. J Agric Food Chem, 2012, 60; 8571 —8579.

[7] OKINYO - OWITI D P, BURNETT PG G, REANEY M J
T. Simulated moving bed purification of flaxseed oil orbiti-
des: unprecedented separation of cyclolinopeptides C and E
[J]. Chromatogr B, 2014, 965.231 —237.

[81 PNE3C, ASubIH, L0, FRRRE M Tk S5HF5E[T].
AR T S5 K, 2005(4) ;72 -78.

[9] AFONSO R, MENDES A, GALE L. Peptide — based sol-
ids; porosity and zeolitic behavior [ J ]. Mater Chem,
2012, 22.1709 - 1723.

[10] ALADEDUNYE F, SOSINSKA E, PRZYBYLSKI R. Flax-

seed cyclolinopeptides ; analysis and storage stability[ J].

J Am Oil Chem Soc, 2013, 90.:419 —428.

[11] GUI B, SHIM Y Y, REANEYM J T. Distribution of cy-
clolinopeptides in flaxseed fractions and products[ J]. J
Agric Food Chem, 2012, 60.8580 —8589.

[12] 37, 15, Emim, 55 il < 60k
L BT 2B S [T ] AR BLAK, 2011(29)
75 -79.

[13] &4, WLEER, Rii~7H, 5. HPLC Sy ikl TR
Frhh 4 FRERIRE RIS )]. P EmAE, 2015, 40
(5):90-94.

[14] JADHAY P D, ZUO Y, SHIM Y Y, et al. Metal binding
novel flaxseed peptides (linusorbs) [J]. Int J Food Sci
Technol , 2018, 53(8) : 1972 - 1982.

[15] Zevf, Rb~#H, BEoR, 55, SERRFFERK HPLC Z347 A1
AL R TS [T ]. T E g, 2015, 40(8):
32 -36.

[16] X%, VEB, Martin J T Reaney, %. W FRAFIF IR &
Pl S A AR K B R L)) B SRR T,
2018, 44(3) :30 - 34.

[17] Flstt, E5H, K2, 5. CREAR - HPLC B
ST R A DR AR (T ] RE SR T,
2016, 23(2) :8 - 12, 18.

[18] WIECZOREK Z, BENGTSSON B, TROJNAR J, et al.
Immunosuppressive activity of cyclolinopeptide A [ J].
Pept Res, 1991, 4.275 -283.

[19] Bk, RENE, Tk, 55, IR RGO BRI AR
EMEMNIEL)]. WA SR, 2016, 29(6) :17 -21.

(L% 107 1)
the simultaneous determination of fourteen phenolic acids
in honey, iced tea and canned coffee drinks[ J]. Talanta,
2017, 174, 428 -435.

[22] FERNANDEZ E, VIDAL L, CANALS A. Rapid determi-
nation of hydrophilic phenols in olive oil by vortex — assis-
ted reversed — phase dispersive liquid — liquid microex-
traction and screen — printed carbon electrodes[ J]. Ta-
lanta, 2018, 181 44 -51.

(23] DAIRI S, GALEANO - DIAZ T, ACEDO — VALENZUE-
LA M I, et al. Monitoring oxidative stability and phenolic
compounds composition of myrtle — enriched extra virgin
olive during heating treatment by flame, oven and micro-

wave using reversed phase dispersive liquid - liquid mi-

croextraction ( RP — DLLME ) - HPLC - DAD - FLD
method[ J]. Ind Crop Prod, 2015, 65303 —314.

[24] T, THY, #HFkE, 4. LLE - UPLC - FLD %:30 52 #l
Mo bR i s R ) S ik (0] B TR,
2018,39(9) .233 - 238.

[25] 1A%, 1, EIEA 4. 3 A5 EI S i Al
ZWMBAEYE R BUEAREOT LT P ER
24%,2017,32(9) .94 -98.

[26] [mI&%E, AR, X g, 4. HPLC [ Wk ods b v 4
EZmAEiaynge)]. PEmE,2015,40(12)
84 -87.

[27] K7R, e, AR, 4. TR [ Bl e s X A0 A A aih 2
MR W T LI ], e g, 2016,41 (4)
37 -40.



