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Systematic characterization and antioxidant activity study of chemical
components in different varieties of olive leaves from Longnan, Gansu
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(1. Institute of Olive, Longnan Academy of Non —wood Forest, Longnan 746000, Gansu, China; 2. School of
Pharmacy, Nanjing University of Traditional Chinese Medicine, Nanjing 210023, China; 3. Longnan
Academy of Non — wood Forest, Longnan 746000, Gansu, China)

Abstract: To better develop and utilize olive leaves, ultra — high performance liquid chromatography —
quadrupole time — of — flight mass spectrometry and ultra — high performance liquid chromatography —
triple quadrupole/composite linear ion trap mass spectrometry were used to qualitatively and quantitatively
analyze the chemical components in different varieties of olive leaves in Longnan, Gansu Province, and
their antioxidant activities in vitro were studied. The results showed that 73 chemical components were
identified from the olive leaf extracts, including 38 terpenoids, 16 flavonoids, 7 phenylethanols, 5

volatile oils, 2 fatty acids, 1 benzoic acid, 1 phenylpropanoid and 3 others. The total contents of 11

chemical components in 27 batches of olive leaf

Yrim H #2024 - 05 - 12; /& [E] H #3:2024 - 12 - 16 extracts of different varieties were different. The
Ee£mB - Hila R R % B (25CXNK002 , 18CX3ZK038 —

T 1, 1205NCXK229) 52023 4 7RV B BE B b BOE ™ e

S B — bk o1 o S AR SR 9 leaf extracts from Longnan Wudu and Lixian were
I H 550 PRI AR S A I H 5 R W B R R
T CH[2024) ZYTGI2 5 1601.19 pg/g to 2 941. 99 pg/g and 925. 98

FEETr B e (1984) B 25 2% TR, W01, & % o png/g to 2 617.04 png/g, respectively. The contents
SRS ol e U S 0 2 XS ( E-mail ) 375344828@ qq. com., of luteolin — 7 — O - rutinoside, ligustroflavone,
BEEEE W, H, 1 (E-mail) njuemqe@ 126. com,, luteolin and rhoifolin were higher in different olive

total contents of 11 chemical components in olive
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leaf extracts. Overall, the antioxidant activity of olive leaf extracts from Longnan Lixian was stronger than

that from Longnan Wudu, and the antioxidant activities of Coratina, Arbosana and Longyu No. 1 were

relatively better. In conclusion, terpenoids and flavonoids are the main components in olive leaves with

certain difference in the content of 11 chemical components in olive leaves from different sources, and

olive leaves from Longnan Lixian has better antioxidant activity.
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Table 1 Mass spectrometry parameters of 11 chemical components in olive leaf extracts
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Fig.1 Total ion flow diagram of olive leaf extracts under positive and negative ion modes
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Table 2 Results of qualitative analysis of chemical components in olive leaf extracts
v Bt R e flemsy BH BT (/) )
Jf [7]/min 10
1 2.47 CyH,0, 0.80 [M-H]" RHORE J 1 Se A 195.051 1.,129.019 8 2
2 2,49 CyHy,0, 2,30 [M-H]" Fraxamoside 195.051 2.,129.019 9 [
3 2.61 CyHyuO5 0.20 [M-H]" B e H 195.050 2 EIES
4 490 CpH,O0, 857 [M-H] 10 -¥ILARML - 11 - Hg 289.099 0.,127.039 9 [
5 501 CgH,O, 8.17 [M+H]" PN R 211.060 8.151.035 9 [
6 514 C,H,0; -8.18 [M+H]" Nuzhenal A 139.077 2.111.082 1.107.086 4 %
7 521 CuH,0, 513 [M+H]* LIERAT 151.009 8 KSR
8 528 C,Hy0 -2.20 [M-H]" o L PR WA L 153.055 7.123.045 6 FmEk
9 554 CuHy0, -12.70 [M+H]* e H 433.167 1.301.123 7 2%
10  5.56 CyH,O, 5.26 [M-H]" R 109.029 9 FHERK
11 5.62 CiHyOp -1.90 [M-H]~ MR 8 - 0 - BiZir 345.146 6 (S
12 5.8 CgH,0, -6.10 [M-H]" AR IR S 1A 375.129 3.59.017 0 [
13 6.02 CgHy0, -8.00 [M-H]" SRR 375.129 3.191.106 4 .151.076 1 ik
4613 GO, T (MoH) 2-(4- ez ORI T e
15 6.31 CgH,0, 8.49 [M-H]" B HL e 123.044 7 W7k
16 6.93 C,H,O, -4.54 [M+H]"* X R 137.062 4 123.044 7 91.057 5 FHZEHK
17 6.94 C,Hy0,, -6.60 [M-H]" W8k SR AT IR 69.037 2 .59.016 8 ik
18 7.29 CyH,0,, -10.10 [M-H]"~ AR R 209.072 2 s
19  7.96 C;H,0, -8.94 [M-H]" AR 623.223 9 7R
20  8.03 CyH,0, -6.50 [M-H]" ARBME - 11 - HIjig 89.025 8.59.016 6 (=S
21 8.31 CyH,0, -3.19 [M-H]" PEHEAA R 153.018 9.123.045 1 A
2 835 CrfuOu -8.41 [M-H]® Bk SETHE “ﬁf§§$$%21§3325‘ LES
23 8.87 CyHuOu -5.30 [M-H]- R A HE R 2 739.213 3.285.038 5 e
609. 146 3.301.036 3.300.027 1,
24 9.22 CuHu0, -9.37 [M-H]" BT 271.024 4.255.029 5.178.999 3, ik
151.003 2
25 9.41 CuH0, -2.01 [M+H]' AKBEZE-7-0- SFMHE 415.105 9 g ES
26 9.53 CgH,0, 7.40 [M-H]" 2, W - g 141.093 3 141.111 8 FHoAth 2
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27 9.83 CyH,0, -8.60 [M-H]~  ILNZW -3 -0 - E&FHF 539.151 3 285.040 6 BB
28 9.9 CyHyOs -6.32 [M—H]- A 461. 165 0\116313. 053%57\135.045 0. .. —
29 10.00 CyHyO, 142 [M-H]- WELR 541.242 2 505.263 8 (e
30 10.08 CyH,O4  0.24 [M-H]™ 4 ST 723.230 2.263.073 9 K
31 10.12  CyuHyO0, -8.40 [M+H]" PN 287.054 5 E B
32 10.47 C,H,0, 8.26 [M-H]" — MO 349.122 7.197.076 6 151.042 3 ik
33 11.06 C,H,0, -3.93 [M+H]"* E%Miﬁtmzz 93.077 9.91.057 5.79.082 7 7 Mk
34 11.07 CyHu0, -9.81 [M+H]*  HHE-7-0-2=FWEE 433.112 4 271.059 7 S IES
351021 GH.0,  7.30 [M-H] 4~ B2 137.071 7.122.032 6 .116.996 2 . ok
93.035 3

36 11.28 CuHyO;  9.48 [M+H]® EEAE 441,152 5 205.044 2 KWk
37 11.57 CyHu0, -9.84 [M-H]" TP 577.155 9 269.045 4 268.038 5  #fii
38 12.14 CyH,0, -7.12 [M-H]~  FH3EE -7-0 -4 431.098 6.,269.046 5.268.037 3 1R
39 12.38  CyH,0, -8.40 [M-H]~ MEZE-3-0- B 285.039 7 A
40 14.47 CyuH,0, -7.59 [M-H]" G e 179.054 3 .153.056 8 [l
41 15.04 CpHLO0, 6.23 [M+H]* ARBETH -11 - HESSME 177.008 1.161.021 4 [
42 15.57 CpHyO4 -11.29 [M-H]" M SRS ok T 183.066 5.165.057 2.139.076 5 ik
43 17.37 CyH,0, 2.69 [M-H]" EQigEs 315.1239.199.129 8 151.039 9 ik
44 17.55 CupH,0, -1.19 [M+H]* L UTHIT 137.063 1.119.045 1 [
45 17.77 CisHOf -7.69 [M+H]* 1125 1 161.023 9.,153.019 4 i
46 17.97  CH,0, -7.35 [M-H] R 287'04123.‘8561 '90‘01%;1.‘(;135'2045 T T
47 18.11  CiH,0; -5.91 [M-H]" LiE 301'031217.‘(:375'39‘91%76.‘;15; '6003 o
48 19.21 CauHyO, 114 [M+H]* W17 R 71130 9.5 0071%73’025519 T ek
49 20.21 C,HuO0, 0.49 [M-H]" Eegnyivy 433.106 9.288.997 3 [122 S
50 20.34 CyHyO, -3.05 [M+H]* o H SRR Tty 141.117 1.,123.044 9 [l
51 21.69 CiH,0s -1.60 [M-H]" HHE 269.044 2.117.034 8 K
52 2421 C,H,0, 7.33 [M+H]" W 7 i 165.055 1.,151.036 0 (IS
53 24.28 CyH,0, 4.50 [M-H]" R ol 685.241 5.151.039 3 e
54 25.18 C,H,O, -9.61 [M+H]"* it g 225.147 6.209.043 6.195. 108 0 &2k
55 26.12 C,H,0, 2.69 [M-H]" LRI 1R 195.139 3.179.109 1 15 Rk
56  26.29 CyH,O5 -8.07 [M-H]" KR 487.340 3 302.984 5 (2
57 28.33 CyuHgO0, -9.29 [M-H]"- 1A 471.345 8 e
58 28.39 C,Hu0, -10.20 [M-H]" - BRI 471.345 8 [l
59 29.11 CyuHg,0, -10.00 [M-H]" 3 -0 - BEREKE R 633.378 3.161.023 4 [
60 29.97 CuHy 0, -21.30 [M+H]® 19 -5 -3 - ZFiRERMR 515.386 2.515.370 3 [
61 30.04 CGH,0, -6.92 [M+H]"* ARAE W iR — T g 149.024 3 ¥R %k
62 30.37 CuyH;O0 -7.69 [M+H]" K 133.066 5.107.050 7 T RS
63 30.57 CyHa0, —11.20 [M-nu]- -7~ (’iﬁ%‘ﬁﬁjﬂﬁg) 617.384 3.145.029 6 %
64 32.15 CyHuO5 -14.78 [M+H]* e S AN 471.325 8.159.115 4 (1S
65 32.22 CyuH,O, -9.00 [M-H]" 3 — LR R 453.333 7 .441.334 0 [
66 33.54 CyHuxO; -9.69 [M-H]" FEBUR R 455.349 6 [
67 33.59 CiHy 1.02 [M+H]* WA 149.021 4 YRk
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gik2
i et PR e flmsy WO RIF (/) ST
1)/ min 10

68 33.66 CyHyO; -9.41 [M-H] BRIl 455.3519 %
69 33.70 CyHyuO; -9.60 [M-H] FEAR R R A 455.349 6 407.332 9 ik
70 33.76 CsH,  -5.30 [M+H]" S 149.021 4,121.013 7 %
713378 CyHygOy -9.90 [M-H] ER R 455.3515 %
7203517 Culy0,  1.000 [M-H]" +-pu 227.201 5.,227.079 6 N iRk
73 39.40 CyMy0, -3.75 [M-H]- R 281.248 2 NE 7R

T :a FOREbRUESERR U, AR E 20 H7

n_n

Note: "a” represents accurate identification by standard samples, and it is used for quantitative analysis
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Fig.2 UHPLC - QTRAP MS (MRM) chromatogram of 11 chemical components in olive leaf extracts
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Table 3 Linear regression equations of 11 chemical

components in olive leaf extracts

28 MY/
ey SR P ] 7 g KIEEE
(pg/mL)
FEILHA R Y=8.86 x10°X +4.35x10° 0.998 0.003 4 ~5.00
LT Y=555.00X +6.44 x10°  0.9999  0.020 9 ~10.00
BT ¥ =705.00X -4.09 x 10* 1.0000 0.1820~10.00
R 7 -
?)@ff*ﬁﬁ Y=2.20x10°X -1.93x10* 1.0000 0.1100~9.98
oy G
Lot Y=1.06x10°X -3.07x10* 0.999 0.1370~10.10
PN Y=3.12x10°X +1.97 x10° 0.9997 0.5420~9.92
Ligeiines Y=3.05x10°X-1.20x10° 0.994 0.3540~9.91
Hilpr %= Y=4.30x10°X +3.89 x10*  0.9998 0.046 7 ~9.93
R Y'=59.90X +3.46 x 10° 0.999 0.194 0~10.00
f?‘g%:ﬁ;jﬁ Y =85.90X -1.12 x 10* 0.994 0.6130~10.10
FEURR Y =44.20X -3.02 x 10° 0.996 0.2950~10.10

2.2.2 ERSTHEER

il UHPLC — QTRAP MS X 27 $tt i ioss i 45
Wy 11 AMe2E o A T s oA 45 R 3k 4.

i 4 AT, A A B H i B e XA [R] A
R T 1T A 22 o B A — 2
S, HR P g s AL EL A AR i B B R 11 A
P2 BT W B S R0 1601.19 ~2 941,99 ng/g
#1925.98 ~2 617.04 pg/g, Hor, By B sCHARBHL A |
AL BRI RN SRAT 8 5 3 L RN Bl AL EL /N
R PR B R HIR UL R BRI BEAA
BeE 1 S i 2 30 11 A il o 5 3 o A
XA, R T2 000 we/go []— iy XA [ it o D
AN b D[] — i R E] 11 Al 2 B A3 S A A —
TEXES, IR IR E IR 8 B 11 AMb A
(2941.99 pe/g) WG & T H 59 (1 601.19 pg/g),
Bl B AT R /R B BN 11 ANE2E o3 S i (2 326. 03
ne/g) T e R AL BRI 5= 4N 4 (2 193.37 pe/g) ,
X A B85 O b T TR A AR S A B D)
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Table 4 Contents of 11 chemical components in 27 batches of olive leaf extracts (n =3) pe’'g
P ik o s e ek S 7 -0- T
Y GiECLias)

R 57 114.81 9.68 85.15 354.84 182.33 436.39 461.63 51.09 55.78 68.72 98.78 1919.20

B A 103.02 9.66 212.44 547.31 305.46 439.09 520.30 114.82 23.66 292.26 100.82 2 668.84

iz 111 F] 87.43 9.87 76.80 343.49 293.76 376.18 349.91 21.88 75.60 199.12 79.21 1913.25
21 88.92 9.81 147.53 287.88 394.14 253.99 524.92 53.35 32.76 261.36 79.74 2 134.40
FT/RVEBR4N  44.82 O.11 167.87 342.73 200.24 292.37 547.16 115.31 44.20 496.20 66.02 2 326.03
E@i BEE 15  57.75 9.03 90.65 187.11  82.65 495.70 562.34 16.73 45.39 365.62 72.44 1985.41
A 8 71.91 10.33 283.06 479.62 440.87 307.63 523.57 499.80 63.12 199.56 62.52 2 941.99

Ei 3 78.07 9.38 295.16 504.08 462.26 511.45 226.05 50.49 27.29 282.81 102.17 2 549.21
TR 78.34 9.77 67.15 286.97 176.46 396.08 273.38 41.85 76.94 115.71 78.54 1601.19
N 81.70 9.85 57.95 287.14 189.23 455.95 286.54 30.68 68.28 147.38 69.68 1 684.38

K IRJL 114.74 9.15 94.31 301.56 102.32 461.15 181.22 82.30 59.89 316.98 136.56 1 860.18

R 57 63.86 12.21 60.67 189.98  86.01 365.20 566.75 81.42 12.17 53.06 138.10 1 629.43
INEER 130.34 10.67 192.70 569.28 301.78 299.78 569.28 173.85 92.44 125.13 151.79 2617.04
A 54.13 9.80 158.63 226.58 163.81 254.88 244.12 403.95 43.56 54.80 74.53 1688.79

TG A 130.53  9.78 170.19 295.74 186.13 418.09 555.80 114.79 34.18 177.96 74.13 2 167.32
FBHi# 162.56  9.37 286.89 361.36 229.23 460.06 536.34 36.22 27.43 115.92 108.31 2 333.69

iz 111 210.19 9.89 74.53 394.41 234.17 477.92 582.82 37.10 83.92 182.82 140.46 2 428.23

I ETRAN 28.53 11.00 59.77 152.71 379.39 59.23 505.18 503.19 32.28 120.41 148.52 2 000.21

B Al 73.12 10.90 92.65 292.89 188.68 281.73 563.66 109.58 55.77 76.91 57.32 1803.21
FLE mRuEREg)  76.25 10.63 142.35 358.35 353.77 302.41 551.26 164.64 52.54 110.89 70.28 2 193.37
EE 15 72.61 11.04 210.44 416.28 352.67 411.08 583.72 206.84 31.25 62.61 43.77 2402.31
A 8 5 7.77 10.23 15.33  70.46 144.92 131.91 397.32 19.50 36.45 41.93 50.16 925.98
A 31.44 11.12  79.00 132.40 215.20 265.20 522.80 52.70 33.98 108.80 19.06 1471.70
AR 39.27 11.52  99.78 337.33 269.15 406.32 543.49 101.98 37.17 70.39 31.89 1 948.29
1 33.31 12.47 81.94 77.60 129.21 150.48 571.01 236.56 45.50 43.02 42.51 1423.61

B RJL 63.86 12.21 60.67 189.98  86.01 365.20 566.75 81.42 12.17 53.06 138.10 1 629.43
o 61.79 10.14 37.15 209.56 187.16 390.72 244.15 42.77 43.95 93.98 34.55 1355.92

2.3 HRBE &R R A AL T SR 69 L AL
b

KRS LA ALY (DPPH  ABTS 1% H i
BRI ) A AP 7 B AR T
S-S BT SAALTEE , Z R WA S o

H12& S AT L, B e A ]t X3t A -4 B )
DPPH [ 1 BIE BR R S BHPEXT IR Ve A EA —%E
ZERE, AR B B AL S b R SR G ) DPPH A
Fhy 3 B 25 HE Bz 1 Qs Jih AOE i 4 BB | i . A
(7] DX AN [R] o ) BG4 ) DPPHL [ ey 2

THBRA 22 B, R 2 B R — SorkE, o, B
AL AR BT 307 94 Bl B 3 4> i) DPPH
[ H g BR A d 10, 1 B e AR LABE 7 1 5 B
A BT 2K B 8 3 Al Bl ) DPPH [ iy 2 3 B
Al

HIZR S AT, B e A [7) 3t DX R it 42 3
ABTS [ AR FR S BT IR Ve A2 B0k B
R A L3t DI SR ) 9 ABTS B iy BE3 PR R
58, AN [ b DXL AN [] iy Aol ] 38 AR T 452 B Y
ABTS H RIS BRAR LB — 2k
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H1e S R UL, Bl i A [ i DX 3l s ot i B
FHBEERES HEN R VAR —2 2
B, B A Bl R AL S OSSO 1 A el
B LU Bl R AR OSSR O i o AN R I
N[5 b b T ARG I SR IR S Yy R B 0 2 S A
KRB S — Sk, Horb B R pL B LAER (]
IRUEHEEN B 15 3 SRR B R T PR R
G, B g ECAR LA AL DLAE 2 A dh MRS B i 9

£S5 HRMEERESMBEMET R OR AL EYE

Table 5 Antioxidant activity of different varieties of olive

leaf extracts in Longnan, Gansu Province %

FEHL Rl

DPPH F fiJk ABTS Hihidt ¥ A ik

Ve 96.86 £3.52  98.25+4.36  97.69 £4.55
FINL 33.72+£3.69 89.53+1.17 19.60 +4.59
A8 B 11.75+1.69  75.56 £2.48  17.99 £3.90
1k 14.90+1.71 82.28+0.86 28.07 +5.78
i 33.27£2.71  89.59£0.88 16.18 £5.26
G 21.41£9.00 90.94£3.86 16.42+15.30
E@i WI/RUEREEN 42.46 £6.29  89.49+1.24 21.48+4.73
hE1E 52.21+1.05 90.67=1.58 18.07 £6.08
F3n) 26.79 £6.37 89.37£13.80 32.64 £3.37
(Epain 32.87£2.90 88.9121.50 19.80 £6.46
kg 29.99£9.70 85.010.35 19.19=11.98
WA 49.17 £9.04  89.27 £3.58 10.58 £5.45
E-3n) 35.67+5.69 87.13£2.23 59.55+3.23
NI 55.60 £12.53 83.57£5.13  31.47 £4.75
[TE"S 64.60 £10.14 89.71+3.43 47.76 +1.03
N 56.82£4.89 87.72£5.49 44.39 £4.77
a1 e 59.73 £5.14  91.24£1.87 61.30 £4.20
PILGETRie 52.78 £5.34  90.68 +1.85 36.64 £4.59
B 63.13£1.78  91.85£3.25 37.78 £6.86
Bepg FHL 88.23+2.06 91.64+5.62 61.19x10.45
LR BRIEEES 49.93£7.12 91.16£2.95  65.56 +7.26
5 60.35+15.46 88.15+1.53 72.78 £6.23
1EDS 52.96£3.38  91.88+1.59 58.79£7.22
(G 79.52£9.25 88.31£2.50 58.28 £10.72
2 63.80 £5.39 89.75£3.16 48.26 £10.61
FF) 56.93£1.75 90.73£2.80 46.68 £1.23
ThiE 8 5 43.78 +3.71 83.59+1.61 48.79 +4.07
KL 57.31+£8.03 82.54+4.44 49.49 +1.08

3 & i

AHESEE S UHPLC - TOF MS £ Hf
Bl P o A AR RS S B R Ak 2 o AT T 4
T AL , AR SR ) h 2 20852 T 73 M
Py, oAk 2 38 A~ BRR 16 4 R OWER T A %
KMFES A NRWIRIE 2 A FEHIRE 1 A KN R

1A HAl2E 3 4~ HK, R AT UHPLC - QTRAP

MS FAR X H B A 5] Rl 27 o -2 i

Ph g 11 AL E o 64T T 5 3 b, 4R R,

ANTR] dt b H RO SR O R 1T A i S

FAAE—E 22 57 , e g dCAR I AR i b 11 >k

R EVE R 1 601.19 ~2 941.99 ne'e Z 18],

Bl R AL EL s - S B R 11 AN AR i B R

TN 925.98 ~2 617.04 pg/go FEA[R] ity Bl i T

PR ARBRFE R -7 - 0 - B ol

ARBEAT BT S RS &E, FHRSMTA

AT PR A S 38 X H 7 Bl i A [ it Ao AN [ 7 3 ) 3

TS SR I BT E AT PRI T T HIAE PP R A |

Bl e AL B oE 32 O A B AT 1 T Bl e X

#S, HHFHLH BT/REEFNFIBEE 1550 s
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