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% %4 #.L A,Y 4,5ER
Rk ZE MBI EERE, R M 510275

W E.Hg SNMEBEE R ERA. HE R HPLC-ESI-MS #%,Symmetry Shield™ RP, %1
(150 mm X 3. 9 mm,5 pm) (Waters, Milford, MA, USA) . W3I#:A ¥ 0. 6 S EEB A% .pH=2. 5;B H P B K
FE B BE BB 209% ~40% B(0~48 min),40% B(48~54 min),40%~55% B(54~60 min),55% ~95% B(60~75
min),95% B(75~85 min),95%~20% B(85~90 min) , kB F & :0. 7 mL/min, B EEH FR WP KK 283 nm,
Surveg RERWE. 482 LT THET MEFT FRET BET FHRRERS IE T ENERR RL
AR, BE RTHHNEEAERSFHEMRESERA, & HPLC-ESI-MS % i FHREMHLH
W,

87 . 4755 3 HPLC-ESI-MS; B/

PESHES R284.1 XWRERIREG A T EHE 0253 - 2670(2005)02 - 0169 — 04

Chemical constituents of Fructus Aurantii and Fructus Aurantii

Immaturus by HPLC-ESI-MS
JIA Qiang, BAI Yang, MA Yan, PENG Wei, SU Wei-wei
(College of Life Science, Sun Yat-sen University, Guangzhou 510275, China)

Abstract. Objective To analyze the chemical components of Fructus Aurantii (FA) and Fructus
Aurantii Immaturus (FAI). Methods HPLC-ESI-MS with Surveg mass spectrometer was used in the
study. Chromatographic column: Symmetry Shield™ RP;; (150 mm X 3.9 mm, 5 pm) (Waters, Milford,
MA, USA); mobile phase: (A) water (0. 6% HAc, pH=2.5), (B) methanol. Gradient elutions: 20% —
40% B (0—48 min); 40% B (48-54 min); 40% —55% B (54— 60 min); 55% —95% B (60—75 min);
95% B (75—85 min); 95%—20% B (85—90 min). Flow rate and wavelength were 0.7 mL/min and 283
nm at room temperature, respectively. Results Four kinds of flavonoids were identified as naringin, neo-
hesperidin, naringenin, and hesperidin, synephrine was also identified in FA and FAI. Furthermore, the
contents of them were determined individually. The results showed that the chemical constituents in FA

and FAI were the same but the contents were different. Conclusion HPLC-ESI-MS method can be effi-
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ciently used to study FA and FAL

Key words: Fructus Aurantii (FA); Furctus Aurantii Immaturus (FAD); HPLC-ESI-MS; flavonoids

BRERNEEREYBRE Citrus aurantium L.
BHBREAME R RBBLY, AEBESES T
T B B Th 3k 5 3 36 B D SO B B RRANME VR
KA, BT E R FERESY L REFH
WY R C. aurantium L. RERIZTEFHE TIRL)
B, BRI MAR BB T R Tk B R A
Wl B i T REBIAR R, KA AR AR R
FEEERSNEWEMEEE, HPRELEHN
HRBE, AL 5%~28%  minE T AR
HSE. FEHMAE ERFTAREPRANEREET
BERCEAHWE. GUZI REMREEEELEY
BEFHK,

T 4F K Bl & 4 AT X 28 9 &, HPLC-MS %
IR TP R R AR B % . HPLC-MS fiots
RS B A B 25 A e T B8 5 B A B A% 4 A, FT
DREFEENLAENE R Bk iR &
A, B B AT Ik, ¥ A RBGE MR E RS X
BRI IRIE , R, 2% R F HPLC-ESI-MS #%1
St FH RS T T AN URE ZEHER S
B DX R, O B R B 4R (L BB IR 4T .

1 XEHS

1.1 U # 5 K #M.:LCQ DECA XP (Thermo
Finningen, USA)HPLC-MS &3%{% ,Surveg % SM
W 2%, Surveg FUEK M. MEFF T HBEHE.
R H F SRR B 5 W B Sigma(St. Louis, MO,
USA) ; Al iz # %t B8 5 0 B o E 25 5 A 0 ) dh A e
Bt BEER GG, BRI,

1.2 RS HLAHMAPE L SEHHBEPE
LREMRRRENR AT 2 SHMET MNP —
THRE, 2P I KEA MR EEEE LB REE.
1.3 HPLC 4y #7 & . % F Symmetry Shield™
RP, fa i 4% (150 mm X 3.9 mm, 5 pm) (Waters,
Milford, MA, USA). #3014 :A X 0. 6 W EERR KT
W,pH=2.5;B N E, RABERRK:20%~40%
B(0~48 min),40% B(48~54 min),40%~55% B
(54~60 min),55%~95% B(60~75 min),95% B
(75~85 min),95%~20% B(85~90 min) , B H
B:0.7mL/min, BERZR,RWHFEKH 283 nm,
HEER 20 pl,

1.4 MS o RA ESI &%, iAW E.
150~900 amu; BASEE 270 C; BHAF B IE:

24.0 V;The Sheath Gas Flow Rate: 30 arb; Aux
Gas Flow Rate: 0.0 arb; I Spray Voltage: 4.0
kV; Tube lens offset: 35.0 m; T4 N,,JRE 360
‘C, 40 mL/min; nebulizing N,, 5.5X10° Pa,
1.5 W&
L51 MWRABENHE BEFREHEETRE
{5 5 0 X3 B8 B A B2 HF 5. 00 mg Al B H T 6. 53
mg 48 K 2. 01 mg BT 4. 94 mg FF M
5.01 mg, 2 HIINFFEEE R T 5 mL, BI&.
1.5.2 HRSBERNE & SHHERAT1SEH
FARE 2 SHMABEAMBER G 4 SHDE 1
e HEERE, BRER . 25 %MAF B S0
mL,RERE, A8 1 h, @75 20 min, HE, AFE
W RBK R E, B E BRI 25 mL, [
W), B P AR, EAE 5 ml, IR,
1.6 BE B4 BB X IR SRR, I E &
A~ B & 78 HPLC Ao 07 88 B 1E] . 485 20 3 BBUAR
71 E%H 05K 2 SAMAMRLAM R R E
W, RS T GERER D 20 pl),
2 R
2.1 5 Fpxt A HPLC-ESI-MS: FIBf L8 T &
MELESYE ESI“+ "B FH —"BF&HTHE
B GRE —BETAITARENERE T
BT+ "B FRET, BEHKFPHEEE,
BEREBRBE "B TFHETHE, XRH TREH
KARERNRIRT B PRI A ERAE , B 7
“+UBTAET.EMENHEE T EE S X8
D T E AR ESI(H) AR ZRE R . B X 8§
R 2 i 6 R 4k 44 S ESI(—) , T 3F 3B WK R I B9 4 4
B ESI(+H), £125 FxBE&HE B KRERME
(), UV R Fe K, PMRE 14,

£1 SAMRINRA/RBEREH I

Table 1 Fragmentation peaks of five reference substances

wah . [MtH]* [M(-2H)+Na][A-H]~ HEETF A

/min  /(m/2) /(m/z) [(m/2) [(m/z) /nm
£ 73 7.6 168 - - - 283
L8 4.5 579 601 271 580,661 ete. 283
BEH 50.6 609 631 301 463,610,302 etc. 283
HREF 532 609 631 301 323,610,608 etc. 283

MERFT 651 271 - — 272,543,699 ete. 283

FHKEm/z 168 FH — 1R NBE &
[M+H]*,
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METE 2ARBNNERAE,(M—H] %
m/z 579,[A—H] 7 m/z 271, K ,m/z 271 K
FHEEBFAE. BRILZS, B4 KA R EH R4,
FmIM+H—H]ZE m/z 580,[M—2H+Nal #
m/z 601, BF — BRI RFEH & m/z 661
A— /N AR 8 g & i ML AV H H,0.CH;OH
HUENBBRAETIREG .

BEHEA—ITRONFEREAFEM-—H]I &
m/z 609, —/55 iy & #id [M—2H+Nal 7 m/
z 631, — MEHEEIE[A—H] 7 m/z 301, Rk
ZHN,BH m/z 463, & C,—C, M C;—C, &
At 4 A T 77 A G, BR[M — 146 —H] 3 [M+H~—H]
£ m/z 610,[A+H—HIfE m/z 302, 5 F — L H b
BN SRR A i B2 B ML A H.H,0.CH,OH %
V2 BRI A TR

FREEA -1 RMNAEEEFEM-—H] &
m/z 609, — 55 8 fn A H1 % (M — 2H+Na] %
m/z 63— MREHEEE[A—H] #E m/z 3011
A BwHMHNBEE A%, [A+Na—2H] & m/z
323,[M—2H "% m/z 608, [M+H—HI%E m/z
610, 7 —&/NREHE R ¥R H M. A H.HO,
CH;OH %4 Z M A A& MM .

MWEHETAE -TBRAONERE ) EM-H] &
m/z 271, BE— T BHMRERERE[2A-H] &
m/z 543, [M+H—HIE m/z 272, F 8 H /R
@ H e i M. A H.H;0.CH,OH %1 £ X f# 5
R&BETEK.

2.2 MFEMARLZH K HPLC-ESI-MS.. 43 5 BUiR
SRR AR T R, #E A 20 pL, 78 Bl HPLC-
ESI-MS # &, XL mRsepFim g 5
BEH BEEAMETEELHRBEN&ER
BBIRE 2, & 2~5 RBERBEAEELEH, 55
FHERE FRET BETRMETE T, FHEK
EBBETKEEYH, EALKHK HPLC K4 T,
fR¥E7E HPLC [ 3% P 18 2] & A9 R Wik , 7 A HPLC-
ESI-MS M AR BRY P RM B WFEE, RiE
Hi) m/z 168 5 RHHE M 1% 1 BRRF M.

2.3 WELHE:RAIF— HEDWEF B A
B BEE . FE LR EoER AR
MERESHERBE 3, AT RFHRK AEE BE
OB EF MEFETERSPHRES R
ERAFHNE, REEBRERTHMFRMR
152 E30M%, BT 2B A MM 6045 ; F M

£2 HAENRTERBVYNBRRAEOTH
Table 2 Analysis of fragmentation peaks
of FA and FAI extracts

e ® [MtH]* M(-2D+NaJ[A-H]-  HK#BT 2

Jmin  /(m/z) /(m/z) [(m]2) [(mfz) /nm
FHK 7.1 168 - - - 283
HWEHF 47.8 579 601 271 433,272,580 etc. 283
BEH 50.6 609 631 301 463,631,302 etc. 283
FREF 5.1 609 631 301 579,447,611 etc. 283
MEHEL 6.1 21 - — 531,635,543 etc. 283

£3 HEARIRDYPELEUNREIBR=3)
Table 3 Content of compunds in FA
and FAI extracts (n=3)

o 3 B R R B BEAH/ (mg g™
/(mg « mL™1) BE 1 &2 BE
FEHH 0.20 1.0940.43  0.47+ 0.21 31.32% 5.62
Al B H 0.20 54,6146.35 57.3010.25 117.50424. 31
R 0.08 8.294+2.45 3.79% 0.59 11.65% 4.32
FREHE 0.20 6.2842.13 3.48% 1.05 7.12% 3.25
WMEFHET 0.26 2.114£0.73  1.374 0.42  3.15%& 0.56

B9 W 2 45 5 % 9 HPLC-MS 7 ¥ it HPLC B E ¥
B W E R R ARSE 1 S AN PR
AESAERSHRRS B TR 2 S84,
B o [ 24 A ) R BT IR A 2 MR T R
WEHIZ 4 LR R R AL AT X HIARE T
R AT RIFR T R4 2 Lo 0 BB A O L

3 i

% B %8 ,HPLC-ESI-MS F ¥ A L FHE
YRR R ERNES . B THEA BT
EHHEARABHEBARMAERENNEHE )&, H
Electrospray MS(ESD B2 — BB EH A, BB EH
BRI ERAEREENRNER %, FEER M+
H]T8[M—H] 2@ i, H A L5 P i A
ESI .

LB MS K4 EENBHEREH
FTHA. S EFARRAEEASE BERE
200~340 C# TR . ZHBIMHBEP . HERFER
EHREMERENTHABRRKNEE, BEREE
270 CUUTF o, &F— B AYHERHI, THE
B, HlmEH"EFRAEE N  BFHESY™
L EC—ETAGT . AERBEEFRHERY™
A H R E RS RIRE N 270 C; RAEH ALK 3K
B &t AT T RILAb B

704 WA 3 B K A B 5 P, R A HPLC 32
o, e TR RS » R M P AR S L A X FF K, TG SR A
HPLC-MS % 1R %5 5 & U 5 F 35 ok, AR L 5 R
FXFFk,
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EEW. AA—ENES AN OERSEFASEGE-FSEN 2R # T EE. &R HERT 186
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Analysis of volatile oil in pre- and post-processed pieces of Fructus Aurantii
from different habitats by GC-MS

CAO Jun', WANG Shao-jun’, GONG Qian-feng', YANG Shi-lin’, DUAN Qi', ZHANG Xiao-juan®

(1. Jiangxi University of Traditional Chinese Medicine, Nanchang 330006, China; 2. National Pharmaceutical
Engineering Center for Solid Preparation in Chinese Herbal Medicine, Nanchang 330077, China)

Abstract; Objective
Fructus Aurantii (PPFA) by GC-MS. Methods

To analyze the chemical components of the volatile oil in processed pieces of

The volatile oil was obtained from PPFA by steam disti-

llation. The amount of the components from the volatile oil were determinated by area normalization

method. The separated components were identified by GC-MS. Results

Composed of the total volatile oil

over 90%, 186 components were separated and identified. The effect on the content of PPFA from differ-

ent habitats is remarkable. Conclusion The method is reliable, stable and has good repeatability. This

method can be applied to the analysis of volatile oil components in PPFA. It will provide the certain scien-

tific methods for further evaluating of PPFA quality.

Key words: Fructus Aurantii; volatile oil; GC-MS; processing
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