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W E R EamE RRREFR(OA~195) ) KA HM T E2BRRSE 0 H %k, F i RN &Ha0kA8 &% 3% (HPLC)
M E 2h A A KA &84 ) Diamonsil Cus, A8 A F BR-BEBR-/K (35:4: 61, V/V/V) ik % 1.0 ml/min, #4205 K % 283 nm,
AEE A 25 C, 3 HF 4 5 ule R HPLC 3 & 2541 ¥ )| Ik & & A5 B & 4% : &34 25 Diamonsil Cus, 77 30 48 4 /K- F B8 (86 £ 2%
BE) , Ak A 1.0 ml/min, A Kk K % 326 nm, A£R A 25 C, A F A 10 pl, KM HPLC M E HM P Fh S S . E5EA
Diamonsil Cis, #Z148 % 7 8% - B8R — SA7 ik (BRI — 547 0.6 g+ =W A AER 40 1.0 g k8582 1 ml, /K% 21 000 ml)(65: 35,
VIV) ;g % 1.0 ml/min, %0k K 5 275 nm, 48 % 25 °C, 220 plo SR AEF DK E BEX Fhihntfzs
T B % #]  500~4 500 ng (r=0.999 8) .38.816~388.16 ng(r=0.999 6) . 19.936~199.36 ng (r=0.999 5) . 640~2 560 ng(r=
0.999 9) ;45 B E AT M F H X 49 RSD<3% ; MmAF wK & 5 3 A 96.42% ~102.75% (RSD=2.54% ,n=6) ,97.42% ~
99.95% (RSD=2.46% ,n=6) ,99.26% ~106.19% (RSD=2.31% ,n=6) .97.47%~99.76 % (RSD=1.95% ,n=6) . %k i%F k&
YRR Ak EA M, TR TARRIEASFR R AP E2FERSEZGNE, R TRAH R Ta L Lk 45 F MR
DA ERMIK BN S LIEL W EBRT mEAIREA X

EKEEE R AR E RS SRR Sk A F A

Content Determination of the Main Active Components in Citrus chachiensis with Different Storage /Time by
HPLC

WEI Ying"*, LI Wendong’, YANG Wuliang®(1.College of Pharmacy, North Sichuan Medical UniverSity, Sichuan
Nanchong 637000, China; 2.Key Laboratory of Modern Preparation of Traditional Chinese Medicine, Jiangxi
University of TCM, Ministry of Education, Nanchang 330004, China; 3.Dept~"0of Pharmacy, Affiliated Hospi-
tal of North Sichuan Medical College, Sichuan Nanchong 637000, China)

ABSTRACT OBJECTIVE: To establish a method“for.the" main” active components in Citrus chacheiensis with different storage
time (1-19 years). METHODS: HPLC was conductedito determine the content of hesperidin: the column was Diamonsil C,s with
mobile phase of methanol-aceticsaeid-water' (35:4:61, V/V/V) at a flow rate of 1.0 ml/min, detection wavelength was 283 nm, col-
umn temperature was 25, G, and the injection volume was 5 pl; the contents of nobiletin and tangeretin: the column was Diamon-
sil Cys with_mobile phase of water-methanol (gradient elution) at a flow rate of 1.0 ml/min, detection wavelength was 326 nm, col-
umnstemperature was 25 °C, and the injection volume was 10 pl; and the content of synephrine: the column was Diamonsil Cis
with mobile phase of methanol-potassium dihydrogen phosphate solution (taking 0.6 g potassium dihydrogen phosphate, 1.0 g sodi-
um dodecyl sulfate, 1 ml glacial acetic acid dissolved to 1 000 ml) (65:35,F/F) at a flow rate of 1.0 ml/min, detection wavelength
was 275 nm, column temperature was 25 °C, and the injection volume 20 pl. RESULTS: The linear range was 500-4 500 ng for
hesperidin (#=0.999 8), 38.816-388.16 ng for nobiletin (»=0.999 6), 19.936-199.36 ng for tangeretin(»=0.999 5) and 640-2 560
ng for synephrine (»=0.999 9) ; RSDs of precision, stability and reproducibility tests were lower than 3% ; recoveries were
96.42% -102.75% (RSD=2.54% , n=6) , 97.42% -99.95% (RSD=2.46% ,n="6) , 99.26% -106.19% (RSD=2.31% , n=6) and
97.47%-99.76 % (RSD=1.95% ,n=6) , respectively. CONCLUSIONS: The method is simple and stable with good reproducibility,
and can be used for the contents determination of main active components in C. chacheiensis with different storage time. Pericarpi-
um citri “the older the better” may be irrelevant to the change of the contents of the above-mentioned 4 active components, and it
is speculated related to the release of volatile oil content to ease dryness.

KEYWORDS Citrus chacheiensis; Storage time; Active components; HPLC; Content determination
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1.1 =5

1200 71 HPLC ¥ , f3.45 1200 MU T AT R4 . VWD £
#ir Agilent 1200 {43 T/ 1k (3£ [F Agilent /A F] ) 5 AE240 Ty,
TR (Fii -+ Mettler-Toledo 23 H] ) -
1.2 &F

B F F X IR (HE 52 110721-201014, 46 B >98% ) 3
AR R i (HE S 110708-200505 , 20 > 98 % ) ¥ [ A FE 42 5
2 SR BFTTIE 3 1 R 12 28 RN Bz 28 0 L, (B3 Aol L 28k
TS S 5 R  HPLC VAN E £ B >98% ) s R a3k 4,
AN R i el K 7K
1.3 ZhHHt

AR (1~194E) T BREZ 29 M T ARE Hiss
A (TEG — B T ICAE) , UL P B R 2= R
PRZSE N EL
2 AES5ER
2.1 BEHESENE"
211 s &MS R iE AR E %A : Diamonsil Cis
(150 mm x 4.6 mm, 5 pum) ; SN AH : FH - T R - /K (35:4: 61,
VIVIV) 5 Jik : 1.0 ml/min; A0 4 - 283 nm; B2 - 25 °C 5 JEFE
a5 ule TE EIROGESIETT , BSOS 2 g AR /D T 2
000, 4325 5 > 1.5, 25 A Bk A s R AT . ik L 1.

80
60 1 0 |
= = 60
EEL E 40
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Bl #EENSHREREE
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Fig1 HPLC chromatograms of hesperidin
A reference substance; B.test sample; |l .hesperidin
2.1.2 XS AW IO RN R RS SRR
TR RS 1 misS RS 420:900 pg 15 IR A AT
2.1.3 ARG & B A | g KR E BT
2% [ H A Y, HA Tk (60~90 °C )80 ml, M [E % 2~3 h,
FEHOA T2 AT 25T, I RE 80 mi, PNl i &
PRPUR T, B, g, OB, 5 F 100 ml )P, A&
R B BOR DRI A2 VEIE AR — b i A e 25, 32
5], FH0.45 pum FLUEIEIERT , BREZIEW, BIASAHE A T
2,14 RPERRFEE KGRI B X BR Ak i,
il B BT R MR E 4 0.05,0.1,0.3.,0.4.,0.5,0.7,0.9 mg/ml ¥ 2 41 %
AU, R 2 R IR R B X R R4S 5l 452,117 0
NG SRR E SR A, LIS R UERE R (v, ng) N
REABDR D TR (1) AR ABARIEA TR [ 5, 7548 B 1 0 Il
Tl y=6.98x+2.986 (+=0.999 8) , 4 RFH, # Bz H ke ) 1
FERHR VT BN 500~4 500 ng.
2.1.5 AEH AL BUC2.1.27 W % I A VRS B %
“2.L 17T A AU SRR A 6 R I SR I TR, 25 R,
¥ Bz 45 AR RSD=2.25% (n=6) , XU ZSHE B E R 1T
2.1.6 FAENERE 2,137 R SR (P AEAERR < 9
A )38 &, A3 B FE 0.2.4.8.12 .24 h IS UEREINAE | 0 SR04 1A
SR B R TR AR RSD=0.61% (n=5) , % B
VETRAE 24 h N FEARRE .
2.1.7 BEEMIRAE KSR FRIBUE R 5 OV AEAERR : 9 4F ) i
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i, 02,137 TN Jr il A A i A A, 6y, R 2.1, 0
OISR E TR AR, SR B SR
HIME A 4.27, RSD=1.29% (n=06) , R Ay IhF L T AT
2.1.8  EERISERIAEE O AT AR S F AEAERR - 9 4F ) il
I, L6, A3 A SO R B T X IR #2137 IR
D7 i A A A, TR 2. 117 I A AR REI A, T
SRR B R A g 25 R R 1
F1 EEEFRHMERKRIRGESR (n=06)
Tab 1 Results of recovery tests of hesperidin(n=6)

IR ,g A E mg MAE mg WEE mg WHEEEK, % FEMEMIE % RSD,%

04998 21441 21450 42123 96.42
04997 21437 21450 42258 97.07
0.5018 21517 21450 43170 100.90 908 254
0.5012 21501 21450 43.136 100.86
0.5020 21536 21450 43576 102.75
05021 21540 21450 43272 101.31

2.1.9  FEARRE RS EDE ORIl R 2 ) 3%
“2.1.37 TR Jy ik A B W, PR 2.1 R G A
BEREDNE TR B AR LR 2, SR A L 2.
®2 HRPERETESENELR (n=3)
Tab 2 Results of content determination of hesperidin in
samples(n=3)

AR A B, % AR kAT, %
1 4490 11 4107
2 4.775 12 5.066
3 4,081 13 5.155
4 3.974 14 3501
5 4102 15 3.569
6 4895 16 4224
7 4070 17 3.840
8 4225 18 3.795
9 4290 19 2870

10 4.168

6_
5_
a1
&
3.
2 T T T y
0 ) 10 15 20
PR, &

E2 HFmpEEESSERE
Fig2 Trend determination of hesperidin in samples

22 JIFER BEREENE

2.2.1 @RS RGUE HMERE @354 : Diamonsil Cis
(250 mmx4.6 mm,5 um); FshH K (A)-FEE(B) BP0~
6 min, 60% B;6~18 min,60% —100% B) ;7 : 1.0 ml/min; ¥
WP : 326 nm; FEIL : 25 C 5 #EFE SR 10 pl, 76 IR @GR
T BB NBR K R A BRI T 4 000, 43 125 BE
BI>1.6, % A B8 RAT. Ak ILE 3,

2.2.2 XFHRSMEVRAHIA  BONBRE R R B 20 B o,
FEEEFRE 0 B B B 1 ml 435315 )1 R Bz 2% 28.006 g b B2
F 27.213 pg B A% IR LA

2.2.3 (XSRS BAEHIINZ) 1 g MEERE BT
FLEEHEIL D RS A B 80 ml, FR G ik, /K S m B al 37
1.5 h, 8 R B i, FH SR b S 0 2R 19 B 4, #20, 11 0.45 pm
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Fig3 HPLC shromatograms of nobiletin and tangeretin

A. reference substance; B. test sample; 1.nobiletin; 2.tangeretin
224 ZMCRFZE G EMREUNRR R 2 AL B R X
i T 1) BCTR G %) MR S VA TR (1 R B2 2R 19.408 pg/ml Rl e K2
7 9.968 pg/ml) K5 & W IR IR A X IESIA W 2.4.8.12.14
20 pl A B HERE  F5242.2. 17 T 3 S5 R ERE I SE o LI R R
R (x, ng) IEARER  DAETRIFR () AR AR | iE
ATERPERNE A5 WRE 2 A B2 R A AR5 p=3.766x—
2.451(r=0.999 6) .y=4.751x—1.082(+=0.999 5), Z5H%H],
JIR B 26 A R 236 I 0 B o 28 1 i [ 49 30l K 38.816~
388.16 ,19.936~199.36 ng,

225 Kig BRI HR2.2.27 W X BN A WOE B %
“2.2. 17T A A5 T S E R E 6 IR, e I TR AR . A5,
Iz 2 s iz 2RI TRIFR A RSD 2351 4 1.96 % \1.78% (n=6) ,
T A B L R AT
2.2.6 FEMRKE  BC2.2.37 50 R A AR OV AEAERR - 9
)R, TR 0.2.4.,8.12.24 h B HEREINE | 10 S 06 T
o S5 NIBR 3R R B2 2GRN A RSD 4333124 1.80%
1.57% (n="6) , Z& B S VA RAE 24 h NBEARE .
2.2.7 BEMERAL  AEEIREUR AR VAR 94F) 18
4% 2.2.37 T F Jy il g e VAT L 2L 6 40y, TR 22407 I
T SRR E T R R A R o SR I
WREE R 5 e 3R B30 43 PR 0019990 50.110 % , RSD 535
N 1.16% ,2.64% (n=60 RWIALE B G PE R AT
2.2.8  JFEENEEAYE B AN S AR OV AFAERR . 94F)IE
a2, 36 I — o o 1)1 W 1 R A e X e, 4
“2.2. 3™ Jy i A RV VR, TR 2.2.17 T T Ak A
PEFEIE , AR S IR IeR 252 L3R 3.
#3 NIBREEMBEREEHMERKRIRIEE R (n=6)
Tab 3 Results of recovery tests of nobiletin and tangeretin
(n=6)

Fll U e AR, WEE WEER CESMER RSD,
O g g mg mg B0 R %
NBEREZ 04901 0931 0987 1.900 9.12 9872 246

05015 0953 0987 1.927 9%8.72

05018 0953 0987 1.933 99.23

05013 0952 0987 1914 9742

05014 0953 0987 1.939 99.95

05004 0951 0987 1.927 98.89
thiic% 04901 0554 0565 1140 10381 10274 231

05015 0567 0565 1151 10347

05018 0567 0565 1167 106.19

05013 0.566 0565 1138 10120

05014 0567 0565 1127 99.26

05004 0565 0565 1145 10249
2.2.9 FEETPNIBRE R FERSRNE BEERSER, o
SlFE“2.2.37 0T )5 A AR S L R 2.2, R 8%
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SRAFUEREE  THERE S B, S R R 4, B R IR 4,
x4 HRPIIFEEE BEZSENELER(n=3)
Tab 4 Results of content determination of nobiletin and tan-

geretin in samples(n:3)

PHER JIBRE . % R, %
1 0122 0075
2 0.164 0090
3 0.102 0154
4 0.106 0156
5 0116 0068
6 0173 011l
7 0.144 0076
8 0145 0082
9 0.199 0113

10 0177 0093

I 0175 0.100

2 0137 0089

3 0171 0.108

14 0137 0082

Is 0.126 0070

16 018 0080

1 0150 0050

18 0.146 0078

19 0143 0080

0% .
0.20 = I
=05 i
Zo0
003
S, —
v 5 R

mﬁﬁl’r(;iﬁfk‘/rri
B4 FHRPIFER BEMERRSEETHE
Fig 4 Trend determination of nobiletin, tangeretin and syn-
ephrine in samples

2.3 FHEMRSENE

231 @iEFKMFS REE MRS @i : Diamonsil Cy
(250 mmx4.6 mm, 5 um) ; i A « B EE-RAEIR — SR T (Ot
B2 — U 0.6 g, TR SEREER BN 1.0 g KFE R 1 ml, HI/K ¥
fift 22 1 000 m1) (65: 35, V/V) 5 L3 - 1.0 mU/min; #0137 1<+ 275
nm; FEHE 25 C5HEFERE 20 pl. 78 BREIE AT BRS B
FIRARUETHA T2 000, 2385 > 1.5, 25 1070 HEZk A1 1 R4«
TG 5.

95 25 1
92 20
215 =2b
E E10
5 5
0% U
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
f,min f,min

A B
El5 FHHRHMBIEERIEE
AT A B 5 LR IR AR
Fig5 HPLC shromatograms of synephrine

A.reference substance; B.test sample; 1.synephrine
2.3.2  XERSVEWAM R B IO B R R
T R A 1l 52 3K 36,160 pg (45T A AR
2.3.3 MR T O 2 | g RERRE BT
100 ml HZEHET IR, RS 8 A0 A 5 50 ml, FR7E BT, K i
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I 1.5 h, 04, FRE BT, AR Bk A ik i e #E T
FHZK 10 ml &£ , 33 R BEHAT T (60~90 H ) , FH7K 25 ml BB,
WA VR, BT 25 ml s, 7K E 25, #5650, BIASHEtah
B

234 ZMERARELE AEE PRI RO IR S 5, A 1
ml 75 2E FRAK 0.6 mg (A BB, A 23 1 B AR X T I
4.6.8.10.,12,16 pl, 4% “2.2.1" 300 F @3 S A SEREI 2 | 0 s
T, DAE bRt (o, ng) R ARAR WEETRIFR () ANABAREA T
MR ARSI AR R Ll y=0.46Tx+2.89(r=0.999 9), 4%
LRI 3 I ARAS IR 2R MV R 640~2 560 ng.

235 KEWEIRE HUC2.3.27 W R A IR A WS A, R
“2.3.17I T i A SRR I E 6 I e TR, 25 5R
F IR ARG I RSD=1.34% (n=6) , WL RE % % BT
2.3.6 FEEPERIE  HC2.3.37 50T sk A (U FE4ERR . 9
RIS, BT CE 0.2.4.8.,12.,24 h PRI E | 3 S 0 T
I, S5 SEIRARIE T ALY RSD=1.49% (n=6) , % B i
VRTRAE 24 h N FEARRE .

237 EEME RN R S, $°2.3.37 T
TR R A A, 2L 6 0y, % 2.3 17T (a3 A i ok
FEM 2 TH gk . SR, FIMR S B HE R
0.150% ,RSD=2.54% (n="6) , FHAA Jy L T 5 Pk AT

2.3.8  JREmNAIATS  BE AN AR (VAR 94F)1h
b, L6 03, A A — S R B B AROW A L $42.3.37 I
05 B A5 A S VA T, R 2.3 17 00 R 3 A R AR 3
SRR B RIS I3 25 I L3R 5.

Fz5 EHMAMEEKRIRIELER (n=6)
Tab 5 Results of recovery tests of synephrine (n=6)

ket g MG, mg AR mg R, mg IFERICR, % SEEEECR, % RSD, %

0.500 1 0.750 0.750 1487 9827
05014 0.752 0.750 1.488 98.11
05029 0.754 0.750 1.488 97.76 %51 195
0.5022 0753 0.750 1501 99.67
0.503 7 0.756 0.750 1.487 9747
05026 0.754 0.750 1502 99.76

239 FEAPEEIEAMCEENE  FRIE2.3.37 B0 ik a it
AR VR, A% 2.3, 17 00T (R A PFHERE DN E , T RE Al
i, AR IR G, B LA 4,

®6 HRPEIMIEBMNESR(n=3)
Tab 6 Results of content determination of synephrine in

samples(n=3)

ITPERL Fhk e || PRERE ik,
| 0.125 11 0.170
2 0.194 12 0.080
3 0.081 13 0.136
4 0.135 14 0.089
5 0.079 15 0.100
6 0.142 16 0.088
7 0.079 17 0.144
8 0.147 18 0.077
9 0.153 19 0.039
10 (.206
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3 itig
SCHR AR 3 2 000 2 A [ A4 BB B 24 6 v 2 0
A3t R B A S A 1 BRI A AR PR A S K —
SE TG IIEE B, I HEN CBR R BRAAHE R — B —E
FEEARAE T ARIGXS | BR B 25 b B 1R R R 1
FAE IR 4 A BGPTSR R,
PR RAE R e G L, AT TR AR R B
W 2 2 b v S B T o B I A o BRIVAF 19 4R 1Y) BREZ
ZiRA A AN R A7 A B T R B 24 v RS B 1 1 1 1 AT
FFA 2 MR (=35 me/g) , FLI R 44> 2 206 1 40 14
i A A R AN R T A AE— 8 12 Ak, X T RE S5 2 32
T 22 PR 28 (USROS 1] SRAE b 5 SRR AR i 07 =R
TAE ) S A OC AU FIREERIEARRTT IR PR A E
MIEEE
TEB AR BAG ) 7 R B 4 B BRI 2
SH, JCR B 2R AR CR AR R 25 PR ) - Wi A
R D 22 g g BT B A4 L i b T e A 8 AT AT G
WRHIZ B, SR R AR, 22 T AR B2 W A B ) 5k
A7 H ACTTA S BT & W R AR, LR JorhKimiae 21
AR ORI R AT
Sk
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