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HPLC-MS/MS Analysis of Water-Extracted Components of Loquat
Leaves and Structural Identification of Terpenoids
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(1.School of Food Engineering, Harbin University of Commerce, Harbin 150076, China;
2 Nantong Tianlai Village Agricultural Science and Technology Development Co., Ltd., Haimen 226100, China)

Abstract: Using high performance liquid chromatography-mass spectrometry(HPLC-MS/MS) technology, the components
in the water extract of loquat leaves were analyzed, and the terpenoids were analyzed. Using a C4 column (2.1 mmx100
mm, 1.8 um), using water +0.1% formic acid solution as mobile phase gradient elution, using ESI ion source, collecting
mass spectrometry data in positive and negative ion modes, a total of 120 compounds were detected ; Including 18 kinds of
terpenoids with a total relative content of 1452.693 pg/mL; 24 kinds of flavonoids with a total relative content of 10378.081
pg/mL; 18 kinds of phenolic compounds with a total relative content of 36967.955 pug/mL; 5 kinds of coumarins compounds
with a total relative content of 214.778 pg/mL; The structures of 18 terpenoids were further identified, including 6 ursane
type, 7 oleanane type, 3 sesquiterpenes, and 1 diterpenoid. And a special iridoid glycosides; Roburic acid, ginkgolide B,
prespatane, shanzhiside methyl ester, icariside B quillaic acid, asiatic acid, 18f-glycyrrhetinic acid were no report in the
previous active substances of loquat leaves. This article provides a reference for the research on the water-extracted
components of loquat leaves.
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AL AT P 325 L RE, S 3 2k R AR A A
(Eriobobotryae japonica (Thunb.) Lindl.) {4 -0
R, FREDVEH S B AR 7 [, A AT AR R P
PR S AR T, JUHA) A AR 2RI, XA
W AT BT A 237 AR K py A A . AR i s
J . RIS WSS . 2 s BHLIRIS LI A B
SSAEYTP, IS EANAT I ZH LU i YR 2B A TR,
RSB 1 I A A E B RIS [E], BT 43 oh B
fEems . il . =i ANZ s SRR, AR EEEEE
JEH 6 SR U R LH B I RE SR e AR | SRR b
TP HER = iE2E, ERTMAATR b 5328 9 3222 =
KA RERIR . FEPRIR . BRESENR SRR |
ILAERE . HEARTRAEN,

P Crp FE 25 8L )10 2k, 24 FAAR i rp SRR R
RESRLIR & B T 0.70%0, A2 S5 W & E
B ANAT K SR PR B A TR . TR
LS ST T AAE K BRI A8 |« 1z KRBT AR AEH,
R IAAT K SR B ) 3l 0.8~3.2 g/kg B A 1R 1%
WM. WU &80 BAAE i 4 7K 324 A s 4y 24 B
A ENZASIRAE, HL R S B = At ok S H
BB AAEZETE N, T =0 2 3R AR i s R4
HABSRAENZTEM: . HPLC-MS/MS 1EAE 12540453
AT A )z N, ARG S 1 S R B e 7T,
A RS 2L S5 F R LB TR 55 8.,
AR E L SRS AN

2014 47 [ 5 Tl AT S THEMEMAEIT-25 9 Fh
BRI A (2014 4555 20 %), ARt T
BRI T ECRHE AL TAKYE, 8 B H7E NSRSt
FIT oY AR TR 2 o e L, KIS PRSP
YRR IE R D . ARTREER A HPLC-MS/MS $¢
AR, WA KR L0 53 P B RSy, HE—2E
XA G YA TEERG S E, A KRS Bt
TS
1 HRS
1.1 MRI5LER

HEAE I (2019 4F 9~11 A4y)  RAVLIRAET]
T R AP 4EZTE ( 1x10* U/g ) ARIEIEEAEYE
A PR F; B (1x10° U/g) AT A YR
ARRAF, RN ERR  BHn T3 7 B,
ZE  LC-MS %, Merck KGaA; iz LC-MS 2,
LIHZRPE WAL T A PR F o

HX-MC-1 3¢ 5 2 8 % & X
Vanquish UHPLC #8 &5 %4 W& A8 0, 1% 1 . Q-Exactive
HF =015 1%{%  Thermo Fisher Scientific; Zorbax
Eclipse C;¢(2.1 mmx100 mm, 1.8 pum) €& 3% &
Agilent Technologies,

12 SEE

1.2.1 #Ealg BTt R 10 B, & T
TEE A =TI 1% £F4EREEM 1% B, F77K
BHEE 20:1 mL/g il AZEMR/K ¥ A PRI 5], B

Thermo

T A s AN 5 7 B v R 5 AT Y
500 W, iz Bsf Al 15 min, R E 50 °C. B HEH
WAk VB IS PR TIEFE 75 K e i, e 4w 2 R AARER Y 1/5,
e 5% 2 A B L 25 B S —0.085 MPa, /KIS IR E N
60 °C, #3# 120 r/mint'Y,

B2 2 mL AAR K055 F 5 mL 2.0, Jin
A 1.5 mL 9 70% FFIE, IRJE 1 min, 276 75 200
10 min(J&JE: 50 °C, Th3 200 W), T 4 °C KA
BRI, A 10 pL ¥ 100 pg/mL ) NERES
W SRR IR, (PRSP PIRRHREE A 1 pg/mL .
ZJ& 4 °C, 5000 r/min Z5.0> 5 min, BUH R, ARYE
YR N E S R TR R, LR AL
1.2.2 WA gk AR P & LC-
MS(Thermo, Ultimate 3000LC, Q Exactive HF); {&,
5 C, ¢ (3t (Zorbax Eclipse C,¢(2.1 mmx100 mm,
1.8 um) ) ; A% o 88 J5 8 - AR 30 °C; i i
0.3 mL/min; B AHLH Y A: 7/K+0.1% FF AR, B: 4li 2,
Jitis PERE A 2 pL, A ShPEFEERIRE 4 °C; W shAIES
JEVRIEET LR 1,

E 1 BARERERSIRAAT

Table 1 Mobile phase conditions of liquid chromatography
A B8] (min) Vi (uL/min ) ThIE BZIE(%)
0~2 300 - 5
2~6 300 LRPEREEE 30
6~7 300 - 30
7~12 300 MR 78
12~14 300 - 78
14~17 300 LRPERE L 95
17~20 300 - 95
20~21 300 RMEbE 5
21~25 300 - 5

JiE A 1E B AU INEREREREE 325 °C;
Uik 45 Arb; IR MLEE: 15 Arb; IS :
1 Arb; FEIBTZE ;3.5 kV; B IR : 330 °C; S-
Lens RF Level: 55%. 1 #7455 30 i3 2% 75
325 °C; B0 45 Arb; 5 EIRLE: 15 Arb; 45
AU : 1 Arb; HLIBISS HL R : 3.5 kV; BAE IR E:
330 °C; S-Lens RF Level: 55%.

HIiAAE L — 243 % (Full Scan, m/z 100~
1500) 5 B P — 2515 4514 (dd-MS,,, TopN =
10) 5 43 HE % 1200000 — 2K JF % ) & 60000( — 2K Jii
%) . REREARE: SRR R AR 25 (HCD) o
1.3 #EAIE

JBT % B Bt 3l 5 Xealibur 2.0 for DSQ IT #k f4:4b
B, 55 RS ER RS BB 4325, B2 kiR
{EFI PubChem, MassBank 25443812 A0 AH [F] il 0 fde
R TE B TUCEL ST, AL nl sy 24
2 GBR5SH
2.1 #HHEMKIBA S RETFRNELSR

K HPLC-MS/MS £ AR XA i K $2 20 531
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SOl B = Wl R o BT o T 5 o [ DS = TR |
(TICO) WA 1. E 2 Fis, HAGE] 120 MEE), AF
FEEFXAAT oK S 20 43 v i 2 A5 W A T S5 AR i
Ao S 18 PG4, SAEXT & 1452.693 pg/mlL;
24 P R2EA0-G& W), SFEXT & 10378.081 pg/mL;
18 Ry 25 b -G ¥, S A A B 36967.955 pg/mL;
5 P G RAALEWY), SAHXT S i 214,778 pg/mL; ik
ALFE 16 FhIE L PEY B, 10 FREIERR . 11 FiA HLIR
A 18 FhHALALS ) -
2.1.1 HAB KPR LH S rh B R EAL S Fh S S5 i
PARAE I 7K FRZH 53 RGN 5] 24 Fp i 2154,

SR (885,100 pg/mL) . —EMilzZ(5.206 pg/mL).,
P T7(1273.691 pg/mL) | INZRE3(55.994 pg/mL) | —
SN (1.502 pg/mL) . 22k (22.906 pg/mL) |
SERAE22(0.537 pg/mL) |, BTFET11(1867.205 pg/mL)
LI Z51-7-O-B-D-F 2004 (13.435 pg/mL) | 1L1ZE5H)-
3-O-ZEF W1 (12.804 pg/mL) | M7 2£-3,4'-—-O-4i
M (957.863 pg/mL) . 5 B 2= 2K -3-O-F) 28] M 1
(7.060 pg/mL) | k# & T (W2 2 -3-O-A-L- ML Bl 7
1EBETF) (1.704 pg/mL) . FEHEFAZE -3-O-A-L-1kiR BR
ZEHE T (440.546 ng/mL); BELEREZE 4 B RILACER
(83.833 pg/mL) . JLAEEZ (1330.307 pg/mL) | JEAET

AR 10378.081 pg/mL., FEAFEEENEES 16 2 B,(2355.336 pg/mL) . JF AL H &E C,(666.048
b i 2 (112.970 pg/mL) | Mz #7(25.693 pg/mL) . pg/mL); SFEEEERZE 1 Ff: 23R 22 (157.034 pg/mL); #%
RT: 0.00-20.00
0.77
100 —: NL: 3.73E9
3 TIC F: FTMS+p ESI
90 Full ms
%0 1 [100.0000—-1500.0000] MS
B 200831-524002-pipayeshuiti-P
] ABEIL P
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60 3 B #HIZLEY)
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1 L1 :
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Fig.1 Positive ion flow diagram of the water-extracted components of loquat leaves
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1003 jom NL: 7.64E9
90 3 TIC F: FTMS+p ESI
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Fig.2 Negative ion flow diagram of water-extracted components of loquat leaves
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B2 2 Fb: RJBEEZE(47.249 ng/mL) . LB (2.667
pg/mL); & AR 1 Fp: AR (51.391 pg/mL) .
Hrp R RZEZR . B, 57T BRESER
AAE I EE DR . B REAER B A Pish kA s
fb. PrEfl . Bom mESSAVE T BB TasE? X« K
B AAE e SR RS T AT, R B SR B R
T &5 h 8.08. 3.86 mg/100 g, = T AE JutbAEnt:
i FE IR BT, BAEIT B A I ME T
[ IEL ST . W PRI S5 E A AR 32— J 2 B2y
o, FEEAA MR IR SEE
2.1.2 AW KERLH ST B 2SI S RIS S B i
AT AR BELH ARSI 2 18 P22 ib-59, Bl
Xt 36967.955 pg/ml, I FEALFE IR H AR
5 Fbe 5 LSS2(1.400 ng/mL)., PEETH£(16.304 pg/mL).
4-F 45 KLk A7 1R (2.497 ng/mL) . JEIHR (183.657
pg/mL) | 55 AEAR (56.682 pg/mL); ¥2 35k R EE R
13 . o ME f2 (1.889 pg/mL) . &% K iR (219.009
ug/mL) | &t ER (5067.336 ng/mL) . &% R 2 FF g
(31.764 pg/mL) | 4-F5 0% (45.482 pg/mL) . A4 EZE
5 iR (23875.628 pg/mL) . 3-O-Fil 8 Wk 4= J2 MR
(531.482 pg/mL) | 2-¥2 5L P AR (15.804 ng/mL) |
Caffeic acid hexoside( 40.490 pg/mL) . Coumaroyl
Hexoside(395.100 ug/mL) . Coumaroyl quinic acid
(6386.499 pg/mL) . osmanthuside H(93.410 pg/mL) |

J2-3,5- " FE-4- Y2 M (3.468 pg/mL) .
2.1.3 A IKERH S FH G E RG2S & &
5 PR G RIAEY), BAEXTEE 214.778 pg/mL.
F5.22(3.633 pg/mL) | 5, 7- I AP RF G E
(2.466 pg/mL) . ¥ FHFF 2 (5.982 pg/mL) | 7-¥53&
525 (198.719 ng/mL) | 7-H & Fe & 5 2K (3.978
png/mL) . FZRIMEGYH AL T I, 7EHs
AR BRI B IR R I . 2 B AT SR FH G S B s
P AEP R TR ISR E S 520 11.94 mg/g.
Fr o =2 BT TR A PR A0 1RSI .
PIEE . IR A B EE. P RIb U ST
2.1.4 AWAHEPFIRERLA 3T R S R AR BT Al
AR K FELH A3 K 2 16 FpdE &Y BT aFE: K
R (TR AN LA TS0 « SREFTIR FF R (L1255 IR E
) RO FECRIL) I SRR ER Rk R | B9 A
Fil . X IR LR I | SR T HIEE | 3,4- RIS
XPFRFILLE AR . 2200 4- | PP | | CRAFT4E
T 4-F2IE-3-H IR 2 | 2K 2 GEHR ) . iR
T (5 R 8 FEH A, [RIAT B WRAR I /K SR A R A2 S
Tk, MR e HAA B 207/ . AEum R . Hoit
ARt IR PR LH 43 rh 22 2EEE S A= O 65.21 pg/mL, R
EAREFY, BA R
WA, AL 7K $2 20 53 3 A I 2 AT AL IR 2
11 A, B dh 4-B &L . 1-T #5-2,3,4- =R MR . &

22 HAEHOKIRA S PR R A UPLC-MS /MS [l 4 78 2% 1

Table 2 UPLC-MS/MS component detection and identification results of terpenoids in the water-extracted components of loquat

leaves
. " BRI X £
e fea s St MS'miz s 1t I RS
(min) (pg/mL)
#1 ILIHEH F 75" 'Shanzhiside methyl ester C;H,0,, 405.1408[M-H] 243.4643 1.694 898.279
2 FRAY TEBUIGinkgolide B CyoHp01p 425.1422[M+H]" 425 ‘1‘;2615’ 325741098’ 5.627 3.353
B Icariside B C,gH3,04 389.2173[M+H]" 389.2173 6.382 4.509
4 Fi¥1 % Caryophyllene oxide CsH,,0 221.1902[M+H]" 221.1902, 203.1797 7.963 8.704
#5 Prespatane!'” CysHyy 205.1953[M+H]" 205.1953,149.1327 9.377 57.968
AEMLRATHAE Y (3B,5£96)-3,6,19- N
6 Trihydroxyars-12.en 28-ofe acid C3oH,g05 489.3577[M+H] 489.3577 9.41 5.660
#7 6 HHE P ERIGlabrolide CyH,,0, 469.3316[M+H]" 469.3316, 451.3209 10.521 3.701
8 = FRIFHHCR R Arjungenin C5H4506 503.3388[M-H] 503.3388 10.524 115.929
#9 T3 K AR Quillaic acid C3oH 605 487.3421[M+H]" 487.3421 10.745 1.622
RERRAITA:43,19-Dihydroxyurs-12-ene- .
10 23 28-dioic acid C3oHys04 503.3374[M+H] 503.3374 10.904 5.853
RESLRRAT A (10,20,38,5¢,9¢,188)-1,2,3,19- "
1 Tetrahydroxyurs-12-en-28-oic acid Ca0HisOs 305.3531[M+H] 305.3531 11.058 0.325
#12 U B Asiatic acid C3oH 505 487.3439[M-H] 487.3437 11.735 220.031
FERBATLEYI (35,5¢,9¢)-3,23-Dihydroxy-1- 487.3426[M+H]" 0.568
13 oxoolean-12-en-28-oic acid CaotlicOs 485 3083M-H] 487.3426 12755 95.881
14 AESR AR Ursolic acid CyoH 505 458.3522[M+H]" 458.3521 13.497 1.306
15 BRI Corosolic acid C3oH,0,4 473.3629[M+H]" 473.3629 13.498 0.683
#16 18- H #EYR 2 18B-Glycyrrhetinic acid CyoH,0, 469.3329[M-H] 469.3329 15.364 9.547
#17 HRIEER! IR oburic acid CyHy0, 441.3134[M+H]" 4413 733;; ;16273;627’ 15.403 9.868
18 FHHER IR 0leanolic acid C4oH,505 455.3539[M-H] 455.3538 16.482 9.476

T IR SR oK i 20%; #3873 BTE LT ARSI A b oR ILARGE
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W2 . 1-E RO LERIE . O MR, T K. a-fillig. iIF
RIR | 2-FA3E 0 R . ZE R . R, 2R S 10 Fh,
A% D-(H)-IE WL . AN . L-R5 &R . L-1E5E%
P . N-SRpH L s SR . 2-WR i FH s AT IS, N
e | IRIEENS: s XA BAZERERZS: D-(+) -1l — by
G20 B o AL AR 3 R B ST AR
2USH; L3S 3 b R AR (4E2E 3K By) | Ntk
REEE (42 B6)
2.2 WEREVINGEIIEE
PR AP RS B, Sl ERE . 4y
T BRREEEA RUERER | 25 G SR B AU T
He, B4 e T KRS 18 RS-

D

jas)
T

/ (0}

4 5

iy,

ZER . BRSPS E S | RSO S S
2 2, 18 it &Y, EEAFE L IR 6 Fh: 1b
EWI 6. 10, 11, 12, 14, 15; FFEACRBERL 7 Fp. 7. 8.
9.13.16. 17. 18; 3 FMF il i: (b5 3, 4, 5;
1 Ff iESEW ALE W 25 1 FRRRR 60 PR A Bk 1
EY 1, fezpaitg=XuniE 3 s,

R A 00 A B8 B TR] RN SR 3% 5500, X e A4
AT TR . G2y, TERRE b & m el
18, 255 I A P 3L, X T = iS5 B i &2 50 2k
2% H,O. CO SRSt

WEY 1, fEIEE TR 19— 251 S m/z
405.1408[M-HT, $#&/~ H 710 406.1482, 2k
PR PR S AR S T 243.4643, 2 (M-H) i

- ,COOH
-/

0s O
HO
P
AN
0
Ho/"""ll |
0, O .
/W'Q. \OH
Ho” ™ oH
: HO

K3 A KR4 Rk Al 4R X

Fig.3 Structural formula of terpenoids in water extract of loquat leaves
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F— AL S AR H I (M-H-Glu) —, 2T
SRR . IS A SCRREEDY bR T i 252 Tk
A8 1 N IINEE H S, H T SR R IR RN L e s A
AN 4 s WWAETE H EEZE LAAE it v 4
Jo SR R IE, J&— P ARRER 1Y B s ks 2, LA
I POAAEIM A, 3 A DR & -
G 2, HARE & AT 19—2U55 N nv/z
425.1422 [M+H]", $#&RHAFHh 424.1349, —4
JEeis HR B 0 R A I 407.1098 F1 365.0654,
43 5 52 (MH+H) it 25 — 43 F K IS 19 SR AE 688 g

( M+H-H,0) “Fl (M+H-H,0-H,-CO,) "% T Ji i ¥k
&, RS A SO EEEY Y b T IR R Bt S
2 SRARAT NBE B, H: T 5T i B RN SR 1A A A BT AN
&l 5 N

ARATNEE B =R s R, AR AT
W PR B, 78 DA AOAAR 35 R 4 5 o R DR, S
RS QO (1WA DY 787 ST PS R o 7257 | N 39 = 5 = s ol W1 T (1
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