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Comparative Analysis Between Scarfskin and Scarcocarp of Citrus
medica L. var. sarcodactylis Swingle by HPLC Fingerprints and
Multi-components Content Determination
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Abstract: Objective: The scarfskin and scarcocarp of 16 batches of Citrus medica L. var. sarcodactylis Swingle were
collected as the research objects to find out the differences between scarfskin and scarcocarp. Methods: The fingerprints of
scarfskin and scarcocarp of Citrus medica L. var. sarcodactylis Swingle were established by HPLC, and the content of
multicomponents was determined respectively. Result: Eight common peaks were picked up in scarcocarp, 18 in scarfskin,
and six constituents were identified as scopoletin, scoparone, hesperidin, diosimin, 5,7-dimethoxy coumarin and bergapten.
The similarity evaluation system for chromatographic fingerprint of traditional Chinese medicine was employed for
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similarity analysis. The scarfskin and scarcocarp of Citrus medica L. var. sarcodactylis Swingle in Leshan City had good
similarity with their respective reference fingerprints, both greater than 0.90. The similarity between the scarfskin and
scarcocarp of the same batch of Citrus medica L. var. sarcodactylis Swingle was very low, only 0.10 to 0.35. On this basis,
the contents of six identified components were determined. In the scarfskin of Citrus medica L. var. sarcodactylis Swingle
six components were detected, and the contents of 5,7-dimethoxy coumarin and diosimin were higher. But the contents of
hesperidin and diosimin in the scarcocarp were higher, and the other four components were not detected. Conclusion:
Through HPLC fingerprint and quantitative analysis of multiple components, it was found that there were significant
differences in composition and content between scarfskin and scarcocarp. With these characteristics, the scarfskin and
scarcocarp of Citrus medica L. var. sarcodactylis Swingle could be used in different fields to maximize the use of resources.
At the same time, the established method could be used for quality control of Citrus medica L. var. sarcodactylis Swingle,
and would provide technical support for rational and efficient development and utilization of Citrus medica L. var.

sarcodactylis Swingle resources.
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Table 1 Informations of Citrus medica L. var. sarcodactylis

Swingle
FER S SRl H 1 SO e
S1 20214F7H28H HR SRIlgeITE
S2 20214F7H28H HR SRIlgeITE
S3 20214F8 A 12H HRIADIFEE SRIDFGER
S4 20214F8 A 12H HR SRl HEAR
S5 20214E8 A 26 H R SRl B
S6 20214E8 26 H HR SRl B
S7 20214F9H 6 H e s RILIRJIT R
S8 20214F9 A 6 H H SRIANE
S9 20214E9 A 15H H RV R
s10 20214E9 A 15H H RV R
S11 20214E9 A 20H HR JAREEDR
s12 20214E9 A 20H H JAREEDR
S13 20214E9 A 26 H HR =R
S14 20214E9 A 26 H R =
S15 20214E9 A 26 H R firkz2 3]
S16 20214F9H 26 H LES e 3ll]
Z5W]; XS205DU BUHL T4 HT R MEREEIFER] 224

£ AT PR F]; ULUP-11-10 B84k Pl il ARAE 4R
IKBHEA RS TS

1.2 5%

1.2.1 WAHEOFESAE A% Kromasil 100-5-C g
(4.6 mmx=250 mm, 5 um); FshAH: FEE(A)-0.1 mol/L
TR %% (B), #8 E BEWL (0~60 min, 5% A—90% A;
60~62 min, 90% A—5% A; 62~68 min, 5% A); i
. 1 mL-min™"; #:7& 30 °C; AR, 10 pl.

1.2.2 WIS

1.2.2.1 IRBEXTREMEFRTIS K EPRE S
RS, S350 FE B B B AR B TR 0.4649 mg/mL .,
VS PY B XS IR 0.4190 mg/mL ., B Fz A X IR
0.5218 mg/mL. FFHARFFXTIE AL 0.5057 mg/mL., 5,7-
THARRF TR IR 0.4677 mg/mL . 5T TS
XHES 0.1706 mg/mL; MUK 2 IR IR £ UE 0.8
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0.8. 8.0. 8.0, 8.0, 1.0 mL, #[A— 25 mL &R+, A
FA B e A PR 2 20 %, AR A X IR i s I (o AR
B NS 14.8768 png/mL. EE NERXTHE M 13.4096
ug/mL ., #8 R AT XS R 5, 166.976 pg/mL ., B AT X
AR AL 161.8176 pg/mL. 5,7-— H & LT 5 & % IR &L
149.6496 pg/mL . [T NBEXTRES, 6.8241 pg/mL) .
1.2.22 LSl BRI IR A AR
RIS ES, THUFE 60 °C HEZ=IKSHIET 10.0%, 4351
A RN 45 0.5 g, ¥T8 (G =51 , KB PR,

‘B 100 mL #EIEIEH, RS2 25 mL BB, 913 1 h,

RS, FH R Bsop b v/ i E e, F5), 1bUE, RAR . %
RRTRIRE s A AS B A ) B P R o

1.2.3 RGEMAESTEENR K RBOREXT
R (4 1.2.2.17350) | AR O 7 TR B P o B 7
W(“1.2.2.2"TH) 4% 10 pL, #42“1.2.17T F g a4k
FERE , TS SO0 B AT 5 AH DG EEK

2 HRESH

2.1 FEWEREMRGEFER

2.1.1 BREMERIZERE 2020 4ERR T E 2580 LIS
FrVE R BAFERRTE RS F LAPEN B TP A0 B e, 48 3
TEA R v o B BE -, WA ARAR , RRuE L, DRIl
HAE RS BE(S), TSRS iU 1 AR X £
FA B TR FAR X e T AR

2.1.2 KBRS B (GRS S Wil & IS L,
Fe 1217 WU R 3% S5 A JERE 6 U, 43 5id SR
6 UKHEFER ik (&, 1A A W TR R RIAE X LR BE
B 18] B9 RSD, & BUALIR & H0 B9 45 - oA 0 AR X6 0
AL RSD & 0.52%~1.75%; A0 X 4% B4 bB:f [A] RSD &y
0.35%~1.88%, ¥J/NTF 2.0%, FERH{U A0S 23 R 4.
2.1.3 EEMHERE BT (HS SOBIK 6 47,
2 41.2.2.27 00 ikl s S, AE 1.2 17T
TAAFESAEXT 6 U3 AE fh A3 B HEARRIN R, TTE A3
A6 W T R FAR X BE B[R] 19 RSD, & LA, h i
AT WEARXFIE T FR RSD N 1.36%~3.75%; FHXT
1R BE I E] RSD 4 0.78%~3.12%, H/NT 4.0%, 1
ASLE IR EE R AT

2.1.4 foEMise  BEHR (RS SHBEW, T=
RO BICE 0,2, 4,8, 12, 24 h BF#“1.217 0
O S EXT LA B 6 AR Sh BEARR I A2 (435 A 70 e
3% AR 6 YZE T 6 Fivs sy i i i BURTAR
X% B8 BF[E] B9 RSD, % B i H %) 45 - 5 1
FHXT U THT B RSD 2R 0.41%~2.68%; #HXT £ B4 B [H]
RSD A1 0.053%~0.47%, ¥J/NF 3.0%, WAL
WAEZE TR T 24 h WRAEME R 4T

2.2 IEWERERIEE

2.2.1 16 LB TFHR 2 FISR P FE o s B
16 HLUABFFIM 2 AR A, 435038 < 1.2.2.27 1 F 7k
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ENER R L AIRT . 5, 7- AR EFE SR
FH PIlE; RN P RSN T 8 g, Ho
W 6. 7 SR A L AR . R Rk
135 TF- 14 R IR TS SCEIRS AU BT, & B
HUER 44, s AES g E b g 1.5, 13,
14, BT RMES N AR A b B EAR 2RO, S
BB PARRE AR AR, A B A e BE % T
Jl, RS R A L5, 7- AR A O R R X IR A e
SRR 2ZESEY R

2.2.2 FREENEAHMUE ST R 25 a5 Fe acxl
BEFARLEE TP 2255 (2012.130723 [ YA
BOZI 5 SR 545 F BOXT HEFE SRS ARUEE 25 51, DA
F [R]—HE A F-r 4 B S5 R A AR S5 SR . 43501
P T2 e SIS 1S AR A Fe soE S T2 i (),
K 1), FEer BTSRRI g S 0L 2., g5 5L, 1
FHN P SRR R, 5,7- A FHF G ENS
Hrf s 10 LR LT IR I A 5 it B FR 2 &
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Table 2 Similarity evaluation of scarfskin and scarcocarp of
Citrus medica L. var. sarcodactylis Swingle from 16 batches

S B R AHALLEE SRR AR
R(S1) 1 R(S1) 1
S2 0.971 S2 0.971
S3 0.942 S3 0.924
S4 0.927 S4 0.968
S5 0.923 S5 0.955
S6 0.924 S6 0.967
S7 0.953 S7 0.973
S8 0.971 S8 0.982
S9 0.936 S9 0.918
S10 0.904 S10 0.965
S11 0.926 S11 0.848
S12 0.913 S12 0.815
S13 0.753 S13 0.965
S14 0.748 S14 0.979
S15 0.948 S15 0.949
S16 0.962 S16 0.936
A e X HE B %1.000 TP IR E13%1.000
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Fig.1 Common pattern of HPLC fingerprints of scarfskin and scarcocarp of Citrus medica L. var. sarcodactylis Swingle
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HR A FEERPE RS B B 22 S, ARSI EE ST T RIS
M2 A1 Hz 5 S A P SRR AR il 43 I 5 9 vk o
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BI=RE e e sl SR A (=L Ny i 97) e s S DO DAL= BT BTl o UYL
KIAA 6 Py, S HiE TR s SR A
B 6 Fh RS (AR R %5 PG . 5 TR . R R . 7
AT 5,7- H SR T 2 | T NER) 2Ef TR
Mixe, WLE 2,

2.3.1 ErEE kg g

23.1.1 ZPEXRFRFEL HEEE1.2.2.17 WX
RESH IV A5, I R AR R 5 ISR EE, A5G 4 R R
10 pL, 76 “1.2. 17 W i S5 F #ERRIE o LA WO5T
FER AR AR BR (X)), IR AR (YY) HEA 7[RI,
ZEIR LS 3, RIS OTESS FAVEBIN e e R AT

#3 APERIATR

Table 3 Linear regression equation

BT 2R EVEpiy ro SRR (pg/mL)
AR g Y=16549X+2763.8 1.0000  0.1860~14.8768
T AT Y=13096X+744.2  0.9999  0.1676~13.4096
i A Y=20915X-36296 1.0000  2.0872~166.976

T AH Y=8908X+7089  1.0000 2.02272~161.8176

57-“HAREFLR  vy=18707X+29157 0.9998
T R Y=15288X+397  0.9998

1.8706~149.6496
0.0853~6.8241

2.3.1.2 MEEBEEEE KSR 1.2.2.17T FIRG
o BRI MR 10 pl, $2 “1.2.17 T (035% 258 5 55 ik
FE6 IR SR, REFHNELR. EENER. B E . &
AT, 5,7- W EIREEFEE . O FH EsIE AR
RSD 43514 0.85%. 1.02%. 0.46%. 0.58%. 0.52%.
1.36%(n=6), FRHAINZIE % R4t

2.3.1.3 et IR —HER A (SRS S1)
B, TR T R8CE 0.2, 4, 8, 12, 24 h A
12170 N AR SRR E o G5, AR AT TR
TEEE IR . R R PR, 5, 7- AR FEE.
{8k T PG 4 TE AR 9 RSD 43 3114 1.04%. 0.97%.
0.48%. 0.64%. 0.42%. 1.25%(n=6), < AL 5%
WRAEZENR T 24 h NFaEPE R AT

2.3.1.4 BEMIAE  BUE—HORAHAS (GRS S
A, 2E 6 4, $51.2.2.27 100 F e il S A
1222700 N A GG SR UEARRIN E , AR ZR B %5 N
B . R PNER . AR L AR 5, 7- AR
2 BT AN EE SR RSD 235104 1.58%. 1.41%.
0.95%. 0.99%. 1.08%. 1.43%, FHATIETEEMHR
4t

2.3.1.5 InAEENRREES  BOE A& Y R —FhR
BEES (5 S1)0.5 g, M FRAE, 3 6 4y, FEEIMA
TR A ) RS A 25 VR (3 AR B N 14.8768 pg/mL .
VB T PN TR T R S 13.4096 pg/mL . B8 7 1 B
166.976 ng/mL. 75 FARFXTRE S, 161.8176 pg/mL.
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Fig.2 HPLC chromatogram of scarfskin and scarcocarp of

Citrus medica L. var. sarcodactylis Swingle
VE: L AR INT; 2. B N T; 3. R H; 4. B IHACH 5. 5,7-
THAEREFGR 6. hTHNAR. AR IMMIEW; Bk
VLK 411 3 396 e T X T SR P A
W DR

5,7-—H A FHF/ G E XTI 149.6496 ng/mL. 5
FFPEEXT FR 5L 6.8241 ng/mL) 10 mL, 3% “1.2.2.2” I
TR A S, PR 1217 T (g A
PR, THEIIRE TR, 2551 L3 4,

232 16 #LIBTAH N SRANSENE  535H
16 b THEHR A, $991.2.2.27 T Jy il 4kt
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Table 4 Test results of sample addition recovery

R AR SR A AR BIeR PR RSD
(g)  (ugle) (pg/g) (pglg) (%) WHE%) (%)
05001 40.01 14877 19123 101.65
K= NS 04981 39.85 14877 188.75  100.09 100.45 1.06
0.4998 39.98 148.77 188.19 99.62
05012 12931 134.10 12825  95.64
WEFNEE 05033 129.85 13410 12603 9398 0436 1.0
0.4986 128.64 134.10 125.33 93.46
0.5004 140.11 1669.76 1712.19 94.15
B 05106 14297 1669.76 1667.11 9145 9225 1.79
0.4978 139.38 1669.76 1662.10 91.15
0.5047 868.08 1618.18 2494.35 100.50
FATF 04956 85243 1618.18 246021 9839 9974 1.17
0.4967 854.32 1618.18 2491.44 100.32
0.4928 737.23 1496.50 139549 93.25
0.4893 73199 1496.50 137896 92.15 9325 1.18
0.4896 732.44 1496.50 1412.02 94.35
0.5013 14.04 68.24 63.50 93.05
b FH NEE 0.5008  14.02 68.24 64.52 94.55 93.05 1.61
0.4975 13.93 68.24 62.48 91.56

%

5,7-—F4R

FRVATR, FE 12170 NSS4 RE I e, Fe S MRk
TS A & i, G5 R LEE S,
2.3.3 ETEiEsER 55508 K 5 FTLIEH, T
ShEeh 5,7- AR R T E L FRT SRR, H
ARG SRR MR A PR e AR SRR
o, Ay 4 B oAk .

MBS0 1 5 R A FE SCE S ST, B2 B
B BN, T LR BTSN Y S IR IR B R A
AR W 25 52, AR SR 25 S BUE 5L
R 2E 5, I TA SRR 225, o] LK HN
FHF AR, Lk 3R s b 5 .
2.3.4 PAMBERE SRASEINT WS, 551
SRS IR . T IR BT AR, 5,7-
AR TR T 1 NEE 6 FhARAEY) B m b 1T
4 (190~400 nm), 45RO : B ZHTE 284 nm A
R 5,7-— W RFEFEE . B TFHNERE
320 nm WONE R AR EE A TR . IS YR . PR
TAE 350 nm A KRWI, ¥ 6 FhbndfEdy Bt ik A&
BT 3 AR (284, 320, 350 nm) NI, 45
B IRTE 320 nm 54T, (502, 25 W IKUE
FLUT, S P 320 nm VEMFESCERS RGN 1 . £
JR A3 ) R B SRAGIN I e SAy e RIS, i i
M e RS 284 nm AE S T RIS ; 320 nm
YER 5,7- " WA T3 | AT 11 IR RS I
350 nm fE A AT 25 IR . B TS . 7 AR IR
M
3 e 54Ee
3.1 IBWENE S

PAARARLRE T A 235 5 s AR L s P9 A a8 1
e SRS 45 B % IR E RS AR H R F 0.90, 3
A SR LLAS i X AN [RIHE R AR 4, T4 ME T4

K5 AHETIN SRS E R E SR (%, n=3)
Table 5 Determination of contents in scarfskin and scarcocarp
of Citrus medica L. var. sarcodactylis Swingle from different
provenances (%, n=3)

%t (%, RSD<2.0%)

B REE R R vl ==
e owm O ar OR

SI 0004 00129 0014 0086 0748  0.0014
S2 00039 00114 0015 0081  0.624  0.0011
S3 0.0011 00011 0003 0053 0660  0.0009
S4  0.0008 0.0007 0005 0049 0616  0.0007
S5 0.0012 0.0094 0007 0057 0458  0.0013
S6 0.0040 00104 0008 0052 0402  0.0011
S7 0.0015 00062 0006 0062 0673  0.0007
S8 0.0021 0.0055 0007 0070 0582  0.0006

Fhiz S9  0.0010  0.0007 0.010 0.037 0.321 0.0009
S10  0.0011  0.0011 0.008 0.037 0.329 0.0011
S11  0.0035  0.0044 0.013 0.130 0.729 0.0011
S12 0.0043  0.0035 0.008 0.104 0.656 0.0013
S13 0.0055  0.0309 0.002 0.023 0.222 0.0008
S14 0.0048  0.0314 0.002 0.032 0.257 0.0007
S15 0.0044  0.0176 0.062 0.095 0.728 0.0015
S16  0.0045  0.0153 0.075 0.087 0.682 0.0017
S1 / / 0.118 0.051 / /
S2 / / 0.103 0.046 / /

S3 / / 0.097 0.075 / /
S4 / / 0.087 0.085 / /
S5 / / 0.064 0.025 / /
S6 / / 0.060 0.030 / /
S7 / / 0.087 0.075 / /
S8 / / 0.113 0.025 / /
le S9 / / 0.133 0.072 / /
S10 / / 0.125 0.063 / /
S11 / / 0.151 0.443 / /
S12 / / 0.168 0.518 / /
S13 / / 0.058 0.205 / /
S14 / / 0.055 0.162 / /
S15 / / 0.0420 0.037 / /
S16 / / 0.0430 0.043 / /

Hh B REEIEARLLEE R 25 Bl X A P R, s 52
PREGHERTE 0.90 LL_E5 ZMA 0l T B 2 PR o) B Pl AR AR
JERAE DR HE X ) (RS, f il 5 = F B9ERTE 0.90 LA
b MBETRISRES IR AR IS S i w0, 45T
AIZ B2 I B ) (A H B2, a0 3 R AR
FE WY 4 A0, B EDLR I AT B 55 2R R T 5 Al s il
AP LS R A—E
32 ZHAEEN

Nt —20 BRI A B SR A 2 il
AR, ASWFFEAE ST R SR TSR EXT 16 bk
BTSN B SR A 6 T brth sy 2EA T & B
FE, GEHUR PR A 5,7- AR AR M S R AE
BTFa0ShE 5 R A FPA AR R 25 s R R S R
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AR GRS BB T R0 (29 3~5 1%);
T 77 R AL A HR R B A0 5 i T R T RUR 1 (2
0.5~3 %),
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