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Abstract ; This study established an high-performance liquid chromatography (HPLC) method for simultaneous determi-

nation of limonin and nomilin in Citrus limon, and the contents of limonin and nomilin in eight different lemon samples
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was determined by this method. The chromatographic condition was performed on an Agilent Eclipse XDB-C18

(250 mm X 4.6 mm, 5 pm) column. The mobile phase consisted of 0.1% aqueous phosphoric acid (A) and acetonitrile

(B) was invoked as gradient elution with the flow rate at 1.0 mL - min". The column temperature was set at 30 °C and

the detection wavelength was set at 210 nm. The results were as follows: The content of limonin in the lemon peel of

three producing areas was Ruili, Yunnan (EUR_D), Anyue, Sichuan (EUR_C) and Heyuan, Guangdong (EUR_Y)

respectively, while the content of nomilin was EUR_D, EUR_C and EUR_Y; The content of limonin in different varie-
ties of lemon peel was Meyer lemon (M_NM) , Rough lemon (R_NM), Seedless lemon (S_NM), Genoa (RNY) and
Lisbon (LSB), while the content of nomilin were S_NM, R_NM, LSB, RNY and M_NM. The results displayed that the

content of limonin and nomilin in lemon peel from different areas and varieties was different. The HPLC method can pro-

vide a theoretical basis for the quality identification, resource evaluation and in-depth development of lemon fruits from

different areas and varieties.
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Table 1  Information of lemon samples
77 HhL e Hi ity el
Producing area Variety Code Harvest time
vz Jedive EUR_C  2015-10-22
Anyue, Sichuan Eureka
EA R Judis EUR_D  2015-08-31
Ruili, Yunnan Eureka
J AR R 1w EUR_Y  2015-09-18
Heyuan, Guangdong Eureka
JUAR I B TCRAT R S_NM  2015-09-21
Liannan, Guangdong  Seedless lemon
L IE-SiE IR RNY  2015-10-22
Anyue, Sichuan Genoa
4 HrA LSB  2015-10-30
Beibei, Chongqing Lisbon
PR Je ks M_NM 2015-10-30
Beibei, Chongqing Meyer lemon
HRALAE MR R_NM  2015-10-30

Beibei, Chongqing Rough lemon
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Fig. 1

Chemical structures of limonin and nomilin
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1. Limonin; 2. Nomilin.
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Fig. 2 HPLC chromatograms of reference substances (A) and limonoids extracted from EUR_C (B)
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Table 2 Linear regression relationship, LOD and LOQ of limonin and nomilin

R A ) IR Comcuton iicont  Lmmmage 10D 10g.
Limonoids Regression equation (R) g mL) (g - mL) (g - mL)
FFEEH & Limonin Y=42 630.98X-4 839.505 1.000 0 0.03~5.66 0.07 0.24
Wi KK Nomilin Y=57 153.92X-4 903.005 1.000 0 0.03~5.08 0.09 0.29
0.95% , VLA A AE % B AT XoF AN [6) 7 1 T By A6 2R e v Ay 2R A K AR
2.3.2 ABEMEIXE TE 121 KT B 1224 B TSRS ST, AR 4,
#11 EUR_C Bt i, 4391 T 0.2 .4 .6 .8 .12 12 4 AT SR i ) v R AT R T R

24 h J5i#E47 HPLC 404, 25 R WoR AP S R A AR S B E RN B 22 5% 0 2w 3 i
KA T ALY RSD 430008 0.76% (1.02% , B VU1 % W 19 TG 0 v A SR e Hp ke gt s R %
WA S I VRFE 24 h NARUE HIEAZES, GRS N 0.421 F10.418 mg « ¢,
233 TAMRE FE 121 KHF,BEEME 6  JHRKMENIL I vikr BRI b Z & BN
WHE 1.2.2 Hl 4 19 EUR_C #EIF W, 45 R BRkr 0.337 mg - g™, 52 B 3 00 AN DU 1| 22 06 0 M 1) 55
B 2= R K ARCE Y 0 T AR A RSD 4kl o RWEE 2 R R R b U ) sk A IR e rhoas ok
0.63% .0.78% , 3B 1% J5 1k BB 4 MR T SR A K, Herh 25 B B N Y i e, N
2.3.4 MAFED BRI fE1.2.1 £ F £ EUR_ 0.269 mg » g, Hi 4 Wi 4 v 2 DU 1| 2 5 (0.219
C HHRE W In A E B RS, EEIE mg - g") A RMPE(0.070 mg - ¢') , = EgEG AN 5
6 K, %3 ATLLE /P Z kAR nts IIZEMN S e 2 8 E L5, 5 Ri
[ 2 43 9] S 100.36% . 99.79% ; RSD 43 % 8 W= SR E2Em B EES,

1.07% 1.12% , Ut B 12 7 B vERf B A5 v 25 AR MMEFEREDTEEEMNIEAKEE
24 AEFMTEREPHEEEZSNEAREE WELER
M E 25 3R TE1.2.1 50, 2 1.2.2 FI &S, v

T2 1.2.1 250N, 2 122 Gl s Bl ahimil,  AFSRFTECR B br g R M K pRFEAT E 1
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Table 3 Recovery rates tests for limonin and nomilin
NYTITIIS R i AR HUEES &S
s s = g 1y
Fﬂ%‘ ﬁl.%ﬁiu‘% Content of sample Added content Founded content Recovery rate RSD
Limonoids B 1 i (%)
(mg - g™) (mg-g") (mg-g") (%)
PP 3 Limonin 0.278 0.283 0.563 100.36 1.07
WK Nomilin 0.219 0.254 0.472 99.79 1.12
x4 FARAFHMAEANEFERREPFEEZTERNRSE
Table 4  Contents of limonin and nomilin of lemon peel from different areas
& & Content (mg - r")
74 4 fF
Area Code N .
BN 2 Limonin K AR Nomilin
M4 )I% & Anyue, Sichuan EUR_C 0.418 + 0.04Aa 0.219 = 0.02Ab
A Ruili, Yunnan EUR_D 0.421 = 0.04Aa 0.269 + 0.03Aa
J"ZR IR Heyuan, Guangdong EUR_Y 0.337 + 0.03Ab 0.070 + 0.01Bc

T W —FEUE G RS FRFRR 27N B E (P<0.01) ; [/ —FEUE R /NG FRFIR 257 B3 (P<0.05) . T,

Note ; Capital letters in the same column mean extremely significant differences ( P<0.01) ; Lowercase letters in the same column mean sig-

nificant differences (P<0.05). The same below.

M2E SPGB SR WA 5,

22 5 L1, AS[R] Sl Ry g SR B oA g 2 R
WAMEGRERBE, batrE T ESEN S
i A 4 A SRR B 2 R 55 0.589
mg + g, HARIRGCHRIFTE (0.464 mg - ') TEH
P18 (0.393 mg - g') IR (0.334 mg - g')
WAL (0.326 mg - g, HMIAP 5 o7 B R
W R A W AF RN 03 25 7 T e =38 Z M e 22
S BUBTAS B0 A AE mRT B I R AR i A
FES 225 4512 0.203 ,0.130,0.050 mg -
g M TCAZ AT A RO AT 6 5 i = & i 2 R Y 22
SR ST E NN R T s & i )
0.688.0.386 mg - g,

3 Win54#h

IR AR €03 v (HPLC ) 20 5 Fr s B 2K
A e ) 52—, Manners et al. (2015) £
N7 Y[R 0 T A [ AT AR b v 17 R AT R 2R
LI 2 10 SOV AR 5,33 1 5 X 5 45 (2007 ) ST

I TD 0 A T A A R KRR 1Y R A
WAL ARWFFTEE L T R A 5 A ] 74 SR
s HPVRFTAGE 5 28 TRV KPR B 0 1) 1 250 AE £ i 1k
K H LAY 25 - W5 1R 28 v K 2 AT 7E 20 min N 5¢
BT AGE i RN KA TR SR 22, %y TR R
B ELUAT R RS e R M RS M e el
RRAFRE A, AT AR S0 e SR PR AR R N
KM T 1R 5 53 B O 1%, R A R S o o PE AN
P AL FRARIE RN TFBL

PP Y B 5% = B4R v 7R AS ) R A
A A, DA AN [R) 7 B 5 AN (] ) ) b, AR
AIF 5 X0 R o rh A A e R R KPR B A T 45
T AR B AT R R & TR
MG, T (PP 352 .0.393 mg - ¢, i K
H:0.688 mg - g) BRAM, X2 R A K MO AT
TR IRUY LY A BGER W RGE AR, A R
B IR R AR K R P i Z 2R
FEARBE AR (BRI K SCH L 1996) , i KAk
TR ERE RS R T E B
HAR ka3 Z AT 45 5 5 AR
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Table 5 Contents of limonin and nomilin of lemon peels in different varieties

o - i Content (mg - g')
Varet Code FE5 2 Limonin WK Nomilin
H7R Lisbon LSB 0.326 + 0.03Cc 0.203 + 0.02Cc
Jb 5 #7 B Meyer lemon M_NM 0.589 = 0.06Aa 0.050 + 0.01De
HLFF#E Rough lemon R_NM 0.464 + 0.04Bb 0.386 + 0.04Bb
TeHiF 1 Seedless lemon S_NM 0.393 + 0.04BChc 0.688 + 0.07Aa
PRI Genoa RNY 0.334 + 0.03Cc 0.130 = 0.01CDd

ARG LS R AT LLE 3 A= iy G ) R
i PR R ARG RAER EER X 3
ANTEH I A A KA 0 R A A BB O
PR AR A KR A B E B RIE R 17~
19 °C, )1 5 AR Y SRR 18.5 C L AR HI K
TN 924.9 mm, IE AT A K B SRS B4R, K
EAFE R 70 J7 ¢, 2 E B R 80% , HE
SRS 8 I, 4G LRI R, L EY AR P E
FriEZ 27 0 N5 ASASTE] i FlOR? 46 19 BL 45 5 560 24
FATAR A 2 S AR YO b A > HL T A >
TeA% AT >TIR T > FEL i A 3 K bR B AR I T
A > LA > LA S IR > b st ke ks, 8 A4
FERBPHESEZMIERRNSEERS %,
BRI 5 A [ 77 b ) A 2SS S HF LR TR
Tt SRR A AN TR A K & & B B AS TR 2R i 2
KRGz FiE L2 W R B A 4y, G EZ Tk
P TREME 7= i T &, A R o — 25 X Ay A5 ol A % U
PATLEA 0 TRV, 87 S B W R PE MR R
UGS b G PR By B B 22 57, B B TR
ey~ & B AP SR A Tz i i s,
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