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—# F UPLC-Q-TOF-MS #y # # &#°

A4, AFH,  RX

1. PR K W2 AMERE, SR 4007155 2. FiR R fb2gfb T2 B, &K 400715

HE: MBH TS LR EFNLEYD, ZEAYRARA B SHEAHEM, AT UPLC-QTOF-MS # R, #i4th —
HAGMB T EIEREEFMESHO IR ZTEN T *. FRTAHAARE, #HZT, EEERF FH0P 0, &
B M k. RHAAHA0.01UNFTER+H,OA) AR TH (B, ERBLASH 0~4.0 min, 35%~55% B; 4.0~
5.0 min, 55%~35% B, # 4% 1.0 pl, #i& 0.4 mL/min, H:& 40 CH &4 T, 7 MG F Pk, BT
AR EFLES min REHRESF. B EAFERORGE A RERRLE, BRTELAK, RO TR
BETRENEZT; AT 3 EAFRE T MS/MS RS L MAIE, FHRFE T # KA RELBERZ I,
UPLC-PDA Al g5, MAEZT 7 AAMAGHT P IFETEELZNR TR, SREF, EEBREZTL—ERTH
FARITY.
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ey 2R (limonoids) J& — 2 5 BE 401k 19 VU BR =i A W I A AR 5. ) 2 A7 16 T 25 35 B (Rutace-
ae) FIBEARL (Meliaceae) HiHy ., 38 % LB A 0PI MO NAF e 2. S5 FBHRE B (Citrus) WY B BT Bk
IR R IR P A BRI . AP B B AW & R B AR e LT B A A b A, R AR, 1)
B MY A Aty R R e R 3 R R R A R A PURT . BUAEAS L Pum AR L
HIV' IR R 8 2 Fh A W00 v i 53 — D5 1, 75 b M A 7= i R S )R ot R v i o B A O R R A R
— o HREEE T A IO B A R SR A 7l R — A R

W ERT, © MG 2B K 39 Fhkrdsess ZAFCR 17 FOpFF 1 W2 @555 (TLO ™ R
ROBAR €% % (HPLO WY R AT DL 2847 4525 R i 40 A . b, HIPLC J2& 2 A 887 3 43 B9 R 468 52 v de
WM TR B T B AR G R R TR ARORHE €3 - O AT AT R TR) 5 5% 586 R (UPLC-Q-TOF-
MS) 76 M AK 27 B 4343 B v 4 17 FH BOR B 5 1°. 5 HPLC Heg& . UPLC 7R sl . 2 8% F 4 k% b
TP AR geAh, B A Q- TOF-MS b i s ISR (LR B TR R (5 8., Rl
YT b SR P ) P — Ak S W R AT R S AT

B 7 SCHR 1 0 e 2R B L PR Y MLS/MLS T 21 1) S5 % S A ad 420 L A R PR R S AR
W R A . T KRR S G A i A AR T SR A R AL B W R AT AR Y BT, RS AR U B i
b Hhr N R AL S H R BRRI A A b n] 1 O — 2RIk A0 40 K ARiC L R R R AE T 0 A T R
KA A BGRR RAER E 0 Fh a8 i AETE. I, TE R — 4308 77 8 8 X5 A [6] i A R A b v 28 e A

O WHAW. 2017-12-11
FEWH . B RA T 5T 2 KI5 H (GJFP2018004) 5 1k i A FE Ak 45 97 301 H (XDJK2016B014. XDJK2016E149).
TEZ I BAEA985 -, &, PFil, i, FEMNFRHERS FREL .
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R AT T B S CARGE R M 5 kAT S L OB 22 | 1R AR e W R R A
[EE. H AT AT A R AL S AR AR P & i O E e, S SR AR A AN R AR R A E A R A
7 18 B M b S 52

AWFFE L i UPLC-Q-TOF-MS XA R 1~ A7 A5 38, 3 K bk A B L WY IR A 8 4 B o 7,
LTI AR h AT R AL G RN T k. A B 3 R O 0 O E B RS AR 2 A A [ i AR AR T
ZE AR B L Vi ROMR R B L TR ) i 2 S AR B LA B S 1 T B BRI A AR R T e A A
WRAA G YR TF A AT LA SE AT G R K Tl i % e, [ i T gl AR DG 7 s Tl i & . A
MHR B8 255 T R T RE T 58T B i 42,

1 Me57RE
1.1 L

A 5T TR B SR S5 T 2014 48 11 H SR A [ Al B 2% BE M A% B 58 i 16 58 Fh T 9% R . 7
SRS B AL R AR X — B 3 BRA . AR e Ah B b b ER A BE AL ORISR X — 2L B
JEAHE . JOHE HUE RS 20 AL 7 Fob R4 B2 . REAH (Citrus reticulata Blanco. cv. ‘Ponkan’) .| £
¥ (Citrus reticulata Blanco. cv. ‘Hongjv’) . % W1 8 #l (Citrus paradisi Macf. cv. °Changshanhuy-
ou’) ., BM (Citrus grandis (L. ) Osbeck. cv. ‘Liangpingyu’). /N & # (Citrus medica L) . ¥
(Citrus sinensis (L. ) Osbeck. cv. ‘Jincheng’) FI'H. & # (Citrus ichangensis Swingle).

1.2 I

B o A R AR (SB 98, 00 BLEL AR (4l 98. 0) FIFFAE T R (4l 98. 0) 1 [ B e v I A W Rk A
FRA T ChE, BE); Aikal 2 W H Sigma-Aldrich (St. Louis, MO, USA); HRIA [ Waters 2\ f
(Milford, MA, USA); #4i/K i Milli-Q &4t (Millipore, Bedford, MA, USA) il %5 AMEE. —&H N
AT e, W P AR R e Ak Tk T Ch L B s i BB (PTFE, 0. 22pm) 1 [ ANPEL Inc(th
., L.

1.3 {UHF[ig&E

F BT TR S KT AR DHG-9240 A C R 55 TIRBH = AL A BR A FD 5 /N BEHL ZN-04 A (b 5T 24 B ] A
B R BEARATD ; B KF JT310INUEZ R 0. 1 mg, Max 3100g, A KB TUBARARD; BT
F Sartorius BSA 224S (&4t 0.1 mg, Max 220g, & Z F W Bh 22 (A (AL 50 A BR2A =D 75 3 Uk 4%
KQ5200DECE 111 #4528 BRA 7DD 5 iR IR A %% DG-800 (ALt & [ B i AE W1 R A IR FAE A 7D 5 A=
IR K45 & 250 HL TDL-5A CE IR R 23 BT AL S8 A BN |DD 5 B 2l7K R 48 Milli-Q Advantage A10 ([
Millipore A7) ; ACQUITY i /& R i A0 4. 3% (UPLO) 43 #1 & 48 (3£ 6 Waters 24 7)) 3 Xevo G2-S Q-Tof &
3% DU 98 FF R AT ] R TS Y (RS lockspray #2211 (35 [E Waters 23 A)) . HLBE 55 8 F IR (ESI ), FEE Wa-
ters A F]) ; ACQUITY UPLC BEH C18 i (2. 1 X100 mm, 1.7 pm) (EE Waters A F]).

1.4 ELWHE
1.4.1 # &A%

A SR SR A 5 T K A 82 R AR Ay, Fh 840 B, BT A0 CC BT R A T MR, b4t
T 72 h, ZJEH/NEUB EENLR R T i 60 B, T8 g4 T —80 “Cuk4E & HI.

AP AL A W B SR A 7 i A AR SR AT RRBOA IR TR RE S 3 . ORI 2 ¢
O %) 0. 0001)F 100 mL #EFEHE . ITA 20 mL AiMEE. (25 C)MFHEL 60 min, 5 000 r/min &
L 5min, FIFEH . A 60mL & F ke, BB, FWE 25 COBA I 30 min, #i¥E. §IFH L
MT 2 A, 36 C FBJEREZAZET, 1 mL ZIEEM, %A 1.5 mL .08, 5000 r/min &
L 10 min, FERHACHEEZSEZE 1.5 mL. MW@E RS, B RBORGT 0. 22 pm SEK M PTFE R3] 2 mL #f
RN, R
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1.04.2 AR S IR iR BT

G PR BR UE S R T B IR A R 10 g/ L, VEIARIE S A A5V R 25 WBURR o b i A . T S O
WIAE 25 3 N R B B R BE . 9 KRR (0. 050,0.25,0.50,1.0,2.0,2.5 g/L), B E I 0.010,0.050,0.10,
0.20,0.40,0.50 g/L), ¥rBE2(0.10,0.50,1.0,2.0,4.0,5.0 g/L). ZFHrHT. FrAFRESAERET 4 Cok
b .
1.4.3 UPLC-Q-TOF-MS % %84 &1+

PDA I &% I K 3538 BBl R 200~400 nm ., MR SCHAZ B 248 210 nm /E NI K. UPLC-Q-
TOF-MS R &Ml ESI & 7, 7E1EE AR T S EA R E 8. R A M % 3 5 7 (ESD, B405
L 0.45 kV, #EALAE 40 V, BFIERRE 120 C, BREFIRE 100 C, MR E TN, . fif <A
KRR (A, HEFLAAR A LA 50 L/h, B FI SRR & 800 L/h, fKAEE N 6 V., BAE R AEE R 20~40 V;
MS HIFEE m /2 100~1 000, FHREEFEI R 0.2 s5 i B i FORe 1 7 1 52 2 M i ME K (/= 4 556. 2766,
BN 200 pg/L, F# A 10 pl./min).
4.4 ZMXZFFRAAAEBR, TEHRMET

5 W B 3 b 2R A R R Y A BT VR R AR U A . ol R AL DAV T AR G AR BR (YD L BT
JE (XD N BEARBR , 22 b o il 2. T 5 A o ill & 00 [0 09 Oy B RAH OG R B B AR E VA TRE B G R, T
UG MR LG (S/ND 2y 3 B i xif g 14 Ak 5 49 o 6 vk B2 S 3 BR (LOD) » DAE M b (S/ND Ry 10 B i X g 1Y
b4 W o o vk BE R E R (LOQ).
1.4.5 MHEFEEEE

K % B S U0 & A UPLC WY SERE b PP BT EE S 09 40 BT 7 5 (0K 6 2. A 6 W 3 R 2 Ay A6 v 38 s o A
VW, 7 ER A A M IR IR St R Y S TERE 6 Yk, I A A R R AR 0 e AL, 35T H AR
WER 22, 205 20 IR RE 3 WO H TR0 AR e i 22
1.4.6 irwlik &

SEATIRIBOR VR THRAE G 6 6y, A3l A — & BEATE T R L b OKOMRORIT B [ WD B o o R 38 BT AT
(8% s WE AR S AT AL BN A3 B . T 5545 AR B & 189 T [ oA 36 K AH 17 19 AH X A 9 fi 22 (RSD) fH.

2 ZR5ITR
2.1 UPLC T AEREIL

F BN E A SR BTG B b 2R A B T R AL T AN R UPLC 450, @45 i sh A 5 4
B, @i%FER (30 “CL 35 °C A 40 C) MM B A (0. 3 mL/min, 0.4 mL/min 1 0.5 mL/min) %, &%
AR BT A5 e A (R 4 B 25 1 2 - B Bh A 0. 01X H IR +H, O(A) . Z M (B) 5 YEB AT N 0~4. 0 min, 35% ~
55% Bjs 4.0~5.0 min, 55%~35% Bs W## A 0.4 mL/min, HEER R 1.0 pL, GREAEEEE N 40 C.
2.2 EBEEELEYNEESH

it UPLC-Q- TOF-MS & 4t, 7 M & Fh 1 rh B 478 R 09 0 A 19 B0 g . AScirh, &0 655
W 3 NG 0 R T AR ) AT AR R L U RORR R B T g A N R U (AT 1)Ll S A o
O B B[R] R MS® U3 504 (3% 1 AR 2) HeAs, MG RP 7 3 B s hr s R AR LU 2. AP 2 . KR MOR
B N 3 I TE 2. 38,2, 85 R 3. A7 min FEVEMLGUT 0. WERA 4> TR AR IE B PR, TR T
[M-+H]" i Na i [M+Nal' #7E, fAY50 1550 B o> 1 B 7 R0 =28 1 8 7 1 2

RAEGE 3 AT T R B TR, EIEE T ESI AT T MS® Hi (B 2). EEBIRET
PR BRI GR . A R EE FA T AT MSTH, U758 7% [2M+1] K
m/z 941.395 6. FEFHIR FAIERE R B F m /2 427.209 9, ST FIM+H] £% CO,(44Da) 1
2. ST B XK H,0(18Da) Fl CO28Da) 14 8 % i 85 m /= 425.196 0. [AlAE, B0 AR 7 1F 25 15
XF, #EATETFIM+H] £K CO, (4D BN BT m /> 411.216 1. #E4F8 T %K H,0(18Da)
I CO28Da) 15 BNE 7 B m /= 409. 201 4. SLEG S5 Hrp, Fy s v 28 F0 8 CL IR 1Y) B0k {5 8 5 R i 5
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R AN & 5 DR 2 T AR R BRI AR S0 2 T I 8 T A T T AR B
FOG T« REER AR T 0 2 5 2 B o

ZT#%(C. reticulata Blanco. cv. ‘Hongjv’)
~ 100k ZEHh(C. grandis (L.) Osbeck)
' — $8#&(C. sinensis (L.) Osbeck)

LOT . BE#(C ichangensis Swingle)
0.8F
~ 06}
04r
02r
2.38
0.54 347
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50 4.75 5.00
{REBRY [8]/min
() HEE
- a
L75f — REAH(C. reticulata Blanco. cv. ‘Ponkan’)
1.50f INEHR(C. medica L)
195 — B #AM(C. paradoso Macf)

0.75}
0.50f
0.25}
0 e e | |
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 325 3.50 3.75 4.00 425 4.50 4.75 5.00
{REBRY [E] /min
(b) REH. /INEH. BULAH. OB REH. 5E
B 1 UPLC &iZ[®
R 1 EKH, BEINEITEE R UPLC-PDA-ESI-MS® #17
- T Er—
grpguy TR W T B THEIMAHT g
min %

Frigemr & 2.38 Cys Hyy Oy 471. 200 4 941.396 0(100), 453.190 6(3.86),
(—1.42) 435.180 2(2.73), 427.209 9(8.33),
425.196 0(27.5), 409. 200 4(5.12),
407.184 9(3.12), 367.190 7(5.28),
339.194 9(3.22), 161.059 1(18.61)
Wi KAk 2.85 Cos Has Oy 515. 230 7 487.231 8(57.9), 471. 236 6(12.3),
—1.02 469.222 3(27.8), 455.206 7(23.4),
437.196 0(19.3), 427. 211 6(17.5),
419.185 9(12. 9), 411. 215 4(32.0),
409. 201 0(15. 8), 393.206 0(21.7),
391.190 5(14. 1), 375.195 1(8. 71),
373.179 8(5.69), 349.180 2(14. 1),

161. 059 1(56.2)
B 7Y 3. 47 Cy Hyy O; 455.205 8 437.196 0(15.4), 427.211 8(34.6),

—0.08 419.185 5(8.08), 411. 216 1(18.6),
409. 201 8(34.6), 393.205 9(13.2),
391.190 3(10.2), 375.194 9(5.17),
349.143 3(8.50), 331.188 1(10. 1),
321. 148 7(5.23), 161. 059 1(30. 1)




%114 AAE, F. BT RARE TN AR ELMEE—AET UPLC-QTOF-MS 3 7 % 5
_ 941.395 96 51523071
9>< 105 9>< 105 -
8X10°F eX10°F 537.210 09
7>< 105 B 7>< 105 =
6X10°F X 105F
5 610 161.059 09 487.231 84
5X10°F 471200 43 5X105F
4X10°F 4X10°F
IX10°F 488.230 28 3X10°F 411.215 39
42519595 53821575
2 X 10° |F161.059 09 493.183 28 2X 107
| -184.073 77
1X10° 12’01.045 12367.190 1 42;‘3.1;7707195 ‘ e |.“ Ly %853'12491782'567 >z
. f‘ . l‘ ““ JI‘ uld ll L T T - T T 1 0 ll lll .l T - hl T 1
100 200 300 400 500 600 700 800 900 1000 100 200 300 400 500 600 700 800 900 1000

m/z

() FTFER

m/z

(b) R

9X10°
8X10° |
TX10° |
6X10° |
SX10°
4X10° |
3X10° Fi61.059 09

ox 1ok |07
1X10°

0
100 200 300 400 500 600 700 800 900

45520583
477.187 48

409.201 78
478.193 48 031.386 42

900.404 47
535.144 81 ]

ll593.10533 482.567 52
ll. A N S

393.205 86
1513813 i

1 000

mlz
(c) BEMEA
B2 MS' RiEE

TEIE B TR 3R 3 R R B SR F 3 T m /= 487.232 9, MUESTES FIM+H] m/z 515.228 0
& CO@8DD K. B B F[M+H—COl" i#f —2 k% H,O(8D) L i m /= 4 469. 222 3 WY 5 B
T WD T E TR E CH,COOH60Da) JE A [) B4 1 AIER 53 5 B 5 5 fif e 455. 206 7 A — B0y i A & 5.
WORMRE S ERE I R G T . EEE % H,0, CO, CO,F CH,COOH ZE L fr. m T45M AT, 3 Rl
Frigd o 2 00 BTk AR AR R I ORI AR R, BEAh, 3 Fh A AR i R AR R IR B U m /2 161. 06,
FAERAER S T R I B ok . J2 WK T BRI A N R R M RS BT A AR k. MS/MS 45 R R,
CH,COOH(60Da) 1y F 2 7] it 2 I N & 4= T McLafferty # HE. fb2# 8 Ay W 24 %6 2 H,0(18Da), CO
(28Da) il CO, (44Da), EE KA NEEIF . £ UPLC-Q- TOF-MS &4, IE# T ESIHR T . Wk
10 JoT i 4 Ak iR A WL TR 3.
2.3 FEEER

F A UPLC-PDA & I £% @t 37 1 — Fh g & U 5 B A A - b A7 468 0 32 L o DK ARRD B8 T8 1)) i) Oy 9.
FEEE R R IR 2 MK 3. H AR MEDR 22 5 H AR 25 (9 RSD 43 I T 2. 2%,0.84%. ¥k
AL B L AR AR R A 0 b TR 4 B A 95. 71 %, 104, 9% #1107, 7%, %R RSD 451 A
0.56%,0.62% H10.95%. PR . Wi KM B IR 19 4G B BR (LOD) 435124 3.0 mg/mlL,3. 0 mg/mL
0.5 mg/mL. T AR A9 5E B BR (LOQ) 404 8 5. 0 mg/mL.8. 0 mg/mL Al 1. 0 mg/mL. 3 FhIeArigE T £
[l 9 J5 AR A OC R AR BT 0. 998 6, ULHA 3 Fhihr i BAL A MR VEX R RAF. S5 RFEH X
7R T AT
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m/z469.222 3

~CO-H,0

m/z161.059 1 m/z515.230 7 m/z471.236 6

—C,H,0, o —C,H,0,

—2H,0 m/z455.206 7

m/z375.195 1

m/z419.185 9

o}
//
N
9
— [
o 0
O 112349180 2 m/z391.190 5 m/z373.179 8
B3 #EAMMRILHMERE
R2 PWMAEFEEEEER
S HmE ] i %
i E . -
Ha] RSD/ % (n=3) HM RSD/ % (n=6) Mean% (n=6) RSD% (n=6)
FrigE & 0. 40 0. 69 107. 7 0.95
Wi oK AR 0.56 1.1 95. 71 0.56

B U R 0. 84 2.2 104. 9 0. 62
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R3 REREEXER

ke B/ ez I BR / FE TR/
KIrBEH R 2 A MHEREH R’
(mg+mL™ ") (mg+mL™") (mg e+ mL™")
FrgETT R 100~5 000 Y=115 000+1 470x 0.998 6 3 5
TR 50~2 500 Y=—5 58041 550z 0.999 9 3 8
B E AR 10~500 Y =28 540-+4 830x 0.999 8 0.5 1

2.4 EFBRERUAYEESN

WFIE 4 R 7R 3 Pl by B A0 A (e 7 FhRTAG Bl - rh. 455 Fn i i A AR o it 2 (3R 3) XS G B 5 v
KA R R LI T I (3R ), 18 7 PG B TR, A R R MR, HUGR EOR AR, B E
N 5T LU R AR. R AR R AR ARE L 165. 57 pg/g (YCC) ~257 8. 8 pg/g (PK). M KRBT i L
AR ALTE A 164. 97 pg/g (YCC) ~1 691. 8 pg/g (PK). B IR 5 & AR L8 ol 10. 752 pg/g (JO) ~
108. 09 pg/g (PK). 75 7 FRHREG &l Bl . REAT B v Ap By 20 TR oRobR L B LS WD) o 2 LE 2 D deimg . T
R b v B LS VR A L B AR, R B R R PR AGE Y R RN K RS L AR AR

R4 EKHK, RBNE, TEEREFREBHHREL (n=3) pgeg !
laex7/] LA N Gtk AR il BV HEAE

R i 2578.84162.9 1845.74+443.6 1621.84+171.9 1086.54+253.0 1065.9+49.9 524.12+31.3 165.57+9.9
WK K 1691.8+£123.4 1290.44232.1 877.99490.9  508.40+£96.0 193.38418.0 441.38+18.5 164.97+£8. 1

LN 108.0949. 5 36.355+8. 6 34.96143.7 18.723£5.4 10.752+0.4 15.301£5.1 40.922+2.2

AR PTG R AL WA TR LR A A 6 FPONEAR A AR RE L, SRR LS S B ST
3.6 R AT AT R AL B WY UPLC BHEA & —ERMAREE D, F5 b, Mg R
eaY = 4 ML B Y S R, AT RIS L RAORTE . AR R 7 IR ST
B R AR AT s R AR A TE TR MO SRl b, i BB AR SR R AR RAFAE T Citrus ichangensis Fl
(R0 ot b R L A2 R AL A R L B AR B USRI 418U . R SRS OR ORI 25 2 B oK
PRI &t et MR — 20 B Ric ), AP B AL B W) IZ M A7 A T AT A B AR I S A e, R R B
SRR B A AR A AR R A WM S R A 22 5 S8R TR AR B s AL HLE iR
[l R R A AR E M . ok A, T DUt A A 4% S b Y S A T EL 20 W A AR LA A B ARG e A
Py A AL S W . X 0 RANAR Sz FA A 58 T RE A AR 4 00 10T A R R R L BTG R
A B 9 23 Bt T LA S d b 23 2 i 44 B2 L EE BRI . O HLRE A8 X BUA I 20 R 07 R BEAT M. AR IT
H, 7 FONERE R UPLC B R BB 5 H M 6 R RS 77 76 W1 W 1 22 5% . FRUHEW] T 28 Ml R AL &
Py —RARGF 19 73 2K 2 hRic Y.

%

W

AT T UPLC-Q-TOF-MS Al i — Ff g i) At A rb 2 Ay vy A& W 00 k8 A 0 7 7% 3 Fb
FAr B R YAE S min ZNREIA T E, WE T 7 AR S BTG5 b 3 ke s R4 5 W)
JRE . MR A AR AR TR A5 3 R R ESI-Q-TOF-MS WA B R . ot SArvfEdh i, 7
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MR AP b 3 R AT R AL S WA RIS s B WSS OK AR ESI-Q-TOF-MS B i 2L ik 42 5 8 L 4L
FArT T F AL B W & A B oA . FRUGIE A A 5 AL & W T 1 o MG TR A ) 20 A i . O A A b
b i 77 S I AR A

S 3Lk
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Analysis of Limonoids in Citrus Seeds and

Their Fragmentation Pathways
——A New Method Based on UPLC-Q-TOF-MS

— DY 1 . . 1 . . 2
ZHAO Xi-juan ', LIU Qing-giao', XING Tian-tian
1. School of Horticulture and Landscape Architecture , Southwest University s Chongging 400715, China ;

2. School of Chemistry and Chemical Engineering, Southwest University , Chongqing 400715, China

Abstract: Citrus seeds have high contents of limonoids, which has been reported to show multiple bioactiv-
ities. In this work, an optimized method based on UPLC-Q-TOF-MS was applied to the separation and i-
dentification of nomilin, obacunone and limonin in citrus seeds of seven cultivars. The separation was a-
chieved within 5 min with the column temperature set at 40 ‘C, the flowing rate 0. 4 mL/min and the in-
jection volume 1.0 mL. The binary mobile phases consisted of 0.01% formic acid (A) and acetonitrile
(B). The gradient elution was as follows: 0—4 min, linear from 35% to 55% Bj; 4—5 min, from 55% to
35% B for washing and equilibration of the column. Nomilin, obacunone and limonin were identified by
comparing the retention time and mass spectral fragmentation with the reference standards. The MS/MS
fragmentation patterns of the three limonoids were investigated, and the fragmentation pathway of nomilin
was proposed for the first time. In addition, the contents of the three limonoids in the seven different cit-
rus seeds were determined by UPLC-PDA detector. The results showed the limonoids to be excellent taxo-
nomic markers in citrus cultivars.

Key words: citrus seed; limonoid; nomilin; fragmentation pathway
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