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Study on the content, antioxidant activity, and correlation of different polarity
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[ Abstract] Objective To systematically evaluate the content of five main active components
and total flavonoid content, and in vitro antioxidant activity in different polarity solvent extracts from
Flax leaves, and to in-depth analyze their correlation. Methods The contents of five components
including chlorogenic acid, isoorientin, orientin, vitexin, and isovitexin were determined by HPLC.
Using rutin as a reference substance, the total flavonoid content was determined by the aluminum

chloride colorimetric method. The antioxidant activities were comprehensively evaluated by DPPH,
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ABTS" and Cu® reduction capacity methods. Results The five components and total flavonoid content in the extracts
of ethyl acetate and n-butanol were relatively high, and the antioxidant activity was relatively strong. The contents
of chlorogenic acid, isoorientin, orientin, vitexin, isovitexin, and total flavonoid in the ethyl acetate extract were
4.35%%0.03%, 19.19%+0.21%, 8.13%%0.09%, 1.65%+0.03%, 1.07%+0.01% and 58.26%+0.35%, respectively. The half-
inhibitory concentration of its DPPH, ABTS", and Cu”" reduction abilities were 7.4, 6.6, and 25.7 pg/mL, respectively.
The content and antioxidant activity of each component in the n-butanol extract were secondary. The order of each
indicator from high to low (or activity from strong to weak) was consistent, which was as follows: ethyl acetate
extract>n-butanol extract>residual phase concentrate>petroleum ether extract. The correlation analysis further
confirmed that there was a significant or extremely significant positive correlation between the five components, total
flavonoid content, and three antioxidant activity indicators. Conclusion The ethyl acetate and n-butanol extracts
are the main material basis for the antioxidant activity of Flax leaves, with specific component contents significantly
correlated with activity intensity. This study provides a scientific basis for the development and application of Flax

leaves as natural antioxidants in related fields..

[Keywords] Flax leaves; Extracts from different polarized solvents; Chlorogenic acid; Isoorientin;
Orientin; Vitexin; Isovitexin; Total flavonoids; Content; Antioxidant activity; Relevance

WK ( Linum usitatissimum 1. ) AP JFRERIE PR
JEAEHY, W R ET FHNERR . i P SRR AT 4 ]
WY, FEA E G X A AR, EEHT
SEOWRORF CRIRRI ) AR P L RRET 4 . SRR

PIRAR . 25, MR BRSO A IR
RS ] 51 A NG o A AR . R

Stk gEi Rt ks R AL SO i

T S B R A T T SRR B B8 410 ) 35 P 4

QURREIH A28, HAR L 250 M AERIRRT (O
R ) FRlAZy, ZEm Al RS RCRR  J
fithiin . KB AT IrSUURBE S S50, CEpA
B GCEGERR CBRH R, PEF, R o RIAT
FERW], WRREEM RS A SRR R | PR H
FRIZR SR R SRR BRSO A B SRR
DXL Z2 Rl R 2 LE TG PR, A
SRR rh A M Horh, 2T R AR R
FYRAYUR, PURAE . YU BHIE . BT
Wb fRRE . UL DU, RIS . YA P HEIRAN |
PN DRIPEPEIFRAT . U AERCR AR
SFLZMAYITEVE S A BIIRE, EEA . ML
e ity BN AT B AL A T SRR
HAPUA . POE . DURTE . DUME . RS
AR LA B SRy 38 1 A5 2 05 TR 2 BRAE T 1 FL R,
FE] PN AR SRR A IF S 32 B4 Fp AR JRROFF B I JRRET
A7 SRR 5 IR A a— WRRAR , /& a-
PR A T AR R, BA RN . RIS |
PIREZMIIRL, W& “WIARE" 5 M,
WRRAF S S A FE R AE T AR MK,
Je— M A CRAEVE IR B T, IR BT
HE T, BEOgRT L8R H B (roundup ) i
A FEE RIS T X, AR 25

(77 A2 11 BR AR N e BE, AT A48 DR 3 A
AU, WESAL A Y5 R A UIE R KRBT
AR EEIRE RSy, X 2,2- RS 153
JJF (DPPH ) % A BB UL S i BRAE 1 s
AT G A 15 AN [P 500 0 S SRR SR B A T 4R
B, DISReiFg, 2imER . HIflER . IR
S JEUR TR R0 e S R T B ol R ELIE MER
bR, %54 DPPH 5 2,2'- BRA AL (3- £ IR I 1gE
Memtk—6- A AR ) &% ER (ABTS') H 5L B g
F1 B Cu™ B JFIE VA HARSM U AT T, RS0
A FEIRPE R AL B o L3k 5 Rl & i, 6
B S 5P AT M 2 B A AR DG, LA
SR AR AT PR A TR AT K B A E B
25 R 5 A ST 256 R AR LS AR
1wl
1.1 EEUEE

LC-20ADXR Z %1 @ R AH B i ( H A5
HL/NTF] ) ;3 HITACHI U-3900H 45 4h — 0] ULt
S ( HA H LA H] ) 3 KH-250DB %45 #i
AR (RILRAUE SR A R AT ) 5
RV10 H shi i A eie 72 KA (EE IKA A6]) 5
Precisa XR 205SM-DR i F- K, EL204-IC HLF

https://yxqy.whuznhmedj.com



HEBIE 2025 10 BE 29455 10 81

K- Mettler XS105 H, K- ¥4 1 F Hi 1 A5 47
—FERI 2N T DZF-6021 T E 28 A4 (i
RSB ARAT )
1.2 FEAREIRAF

XFRE . R R (LS. 110753-200413,
4 96.2% ) . T (LS. 100080-201811, 4f
i 92.4% ) MZEAR C (5. 100425-201504,
4 100.0% ) Y0 17 v E S 2 R E AR B 5
2P 2 (5. C12779139, 4iJ¥ 97.9% ) %
R E (5. C15164920, 4liFE=98%) A
U IR AE AR IRA ] AR (it
ST021743, 2 E=98% ) Ml 574t 3 %= (it 5.
YS021072, 4= 98% ) W[ & IEHEAY,

5 A BRI T 2022 42 4 H 5 HIG AT
Hil P m AL 20T, F 2022 45 5 H 20 HgEATF
BT AT R . RS 2 AL B, R I
T, JEHEATEEM B . TR AL el H R A 24
fn A E A B AT 2GS 2 B 52, Bk
ACHIANAE . FH TR I A SRR SRR S AE 4
( Linum usitatissimum L. )

ABTS' (1 W5 £ W), #t5. 180305, 4l
£ 98% ) ; DPPH (IR JE fL 24l 5/ ), Hit*5:
20180721 ) 5 B4R ( B fb==ialil) . #t5:
20141206, 4L 98% ) ; WREEF NG A Eigal,
HARR A bral, K hatifhK.

2 HEEER

2.1 AERMEBEFIFEIRD &

FSUIPG SR B e e W, RO R 240 ¢,
A 15 £ 8 75% LB, 80 “C 7K ¥ 1] i 4 B
1.5 h, PEHC2 R, GIFRBUR, TeFZERZET
BEBREY, R R A0 EE (60~90°C) . TR
BEFNIE T B A5 0 3 IR, AP 2R B S A4
M, e 28 & BRI, IFT 60 Cosi T8
ZEE, 15BN R  7) 2E B SR AR AR T 4
Y, LU AR ROR . R PR ) 2
By o/ BRI TR AR B & x 100%, 45258 W
=1,

2.2 #ZRFEMHR. RAER, HEH. HH
. RHHEWEENE

K H HPLC ¥, 8 3% . Agilent ZORBAX
SB—Cg # (250 mm x 4.6 mm, 5 pm) ; Ui shAH:
Mg (A) -0.1% W R ¥ W (B) , B8 FE VeI

https://yxqy.whuznhmedj.com

1653

(0~40 min, 13% A; 40~60 min, 13%—30% A;
60~80 min, 13% A ) ; FrillE+: 350 nm; A
40°C; Wi : 1.0 mL/min; #FRERE: 5 pl,

3 A 85 TR BN () BB P 5 0 A6 B B AR 4y
AH MR 4 ) aE i, DL R A OT R OB 2 DL T UK
BE. AR 0.50 me/mL. 2R ZTE#E B
0.16 mg/mL. IE T EEAEY) 0.30 mg/mL. 434
WAiY) 0.20 mg/mL, VEREMAEERLI 5 R
B A HE TR . Rl R . 2R
ZERLE | IR SRR A TR A0 B R
W% P TR WGE &, % DR s A R
e EIEE (K1) o KRS s (g5
MR, FeEE, ZHER, R, RHHER) A
TG 1) R BRI [R) 5 00 R — K, BRIRARER. s
JE Kot e R 45 R gl PR R bR AT (R EZ
B (2020 4FRR ) ) PUFER P ARSCRLAE . £ AT 2R
PEVGFEL 30 SRR 4.44~40.00 pg/ml, 2P
% 1.97~17.73 pg/mL, 2 5 &K 4.46~40.17 pg/mL,
HIFIE 0.85~7.65 pg/mL., F4tIIE 0.96~8.64 pg/mL.
R DU B 0 51 ke B JRLR 0.20 pe/ml, 5320 HOER
0.09 pe/mL., 2% 0.11 pg/mL. 41312 0.14 pg/mL .
SHHIHE 0.12 pg/ml.

A
- —_— — e :
2.
B
3,
‘ A
|l L S
b - ‘
C
1
| @
L UM AILA 4 5
—A =
D
1
b R 2
- ——
2
| E
3
ﬁ 4 5
T \“\ T T T T T AN T T T T
0 10 20 30 40 t/min

E1 HPLCiLE
Figure 1. HPLC chromatogram
E: A LB ERURBSR SBIEIR; B, LR LB E R IR
C. ET B EBRMERSER; D. FRMRE HE-RSER; E b
SRR 1. R 2. FER A 3. HEE; 4 B E; 55t
Peri



1654

¥t PR ETERRN SRR . FEER R 2
R RS RHINEN S &, 4500 1.
FEAFERAER AR, SRIFIR & B o Ak
e IE T EEAERY) > R LAY > A AR
) > AU IRY) , SRUISRIRIR F 250 T &
PR T AR IE T EEAH, HZEIE T BEAH 3 o
s 4 PR BTy (FEE R 2R R
HIRZR . RAHER ) SRR CIROER
W) > 1E T BRI > ZE R AR AR ) > 4190
Tt A, XL N334 A SRR L 5
HEIZRAL A P,

23 BEMPSENE

BUS T X RE L 20 mg, AHSFRE, B 100 mL
HO, ik e QRS R SR, R S N B
208, B, RS TR BRI A iR
5 U2 IR SR 1.0, 2.0, 3.0, 4.0, 5.0,
6.0 mL # 25 mL & ffirh, & MOBEAE R 6.0 mL,
WK INA 5% WASTRENEE W 1 mL, $#25), #hE
6 min; fIIA 10% FHRRFEIEW 1 mL, $E5),

Frontiers in Pharmaceutical Sciences, Oct. 2025, Vol. 29, No.10

6 min; FFMIA 4% FE AP 10 mL, HJ5M
CEERZE, FE4), §E 15 min, HHZEE 6.0 mL
[ 4 Ve 28 25 LIS R, IRVSR A mT D 4ok
EPVF S nm JERANEOLRE (4) o 59 5F%
W, T BRI VAR 8.12~48.72 pg/mL W B
FINZ M R R AT

3 A 8 B BRUAN [R) AR s 7] 2 B B 2
AV A WAk i, FH QR0 i O A o B DA T v
B 0 A S VR A T T AR ) 2.02 mg/mlLL,
LR A BUY) 032 mg/mL. 1E T BE 2K B
0.30 mg/mL ., ZERAAEAEY) 0.40 mg/mL, HT &
BEEA SR E . $ “2.37 TR 7RI E A (EIF
THE SV o, S5 UL 1, BB & R ARIR
K LR OBEFERY) > 1E T B A B > A 43
WA > ATHEEAEHCY), RS F R EET
LR CTEAR S IE T IR o X PR AT AR SRR
BRI E ORI, TER N . 240 Rkt
SESUIRAEAT I R N, ] R A A e
— ARG

F1 SHAMBEMESENEER (x£5, %, n=3)
Table 1. Determination results of five components and total flavonoid content (x * s, %, n=3)
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Figure 2. DPPH scavenging effect of different polar
solvent extracts from Flax leaves
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Figure 3. ABTS scavenging effect of different polar
solvent extracts from Flax leaves
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Table 3. The correlation between the 5 components, total flavonoid content, and antioxidant activity
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