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Change of alkaloids and limonoids in Phellodendri Cortex products before and
after processing
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Abstract: Objective To study the variation of the main components in Phellodendri Cortex processed with different methods and
temperature, and to provide scientific references for processing principle. Methods The contents of alkaloids (berberine,
berberrubine, phellodendrine, jatrorrhizine, and palmatine) and limonoids (obaculactone and obacunone) from different processed
products were determined by HPLC method. Alkaloids determination were carried out on an Ecosil C;g column (250 mm x 4.6 mm, 5
um) with acetonitrile - 0.1% phosphoric acid water (50 . 50) (added 0.4 g SDS to 0.1% phosphoric acid water per 100 mL) as mobile
phase. The detection wavelength was 284 nm and injection volume was 3 pL at the flow rate of 1.0 mL/min. The column temperature
was set for 35 C. An Ecosil C;g column (250 mm x 4.6 mm, 5 um) was used for determination of limonoids. Mobile phase was
consisted of acetonitrile - water - phosphoric acid (45 : 55 : 0.2), and it was monitored at a wavelength of 210 nm. The column
temperature was 35 “C, and the injection volume was 10 pL at a flow rate of 1.0 mL/min. Results At the optimal temperature 160 C,
the total alkaloids in Phellodendri Cortex direct drying product, processed products with water , rice-wine, and salt-water were
3.009 6%, 2.993 1%, 3.989 6%, and 4.537 9%, respectively. Contents of the total alkaloids in processed products with rice-wine and
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salt-water were above that of raw product with 3.528 2%. It was suggested that it was rice-wine and salt-water, not water which

improved dissolution of total alkaloids in Phellodendri Cortex. When the temperature is above 160 C, the total contents of limonoids

in processed products with water and direct drying products were similar, but the processed products with rice-wine and salt-water were

large difference with the increase of temperature. It was also suggested that it was accessories rice-wine and salt-water, not water

which improved dissolution of the total contents of limonoids in Phellodendri Cortex. Conclusion After procession, alkaloids and

limonoids have qualitative and quantitative change, and the accessories and temperature have directly influence on the change of their

contents. It would provide reference and basis to the correlation between the properties change and the chemical components variation

from Phellodendri Cortex after processing.

Key words: Phellodendri Cortex; procession; alkaloid; berberine; berberrubine; phellodendrine; jatrorrhizine; palmatine; limonoid;

obaculactone; obacunone HPLC
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20 g, ZM9I7E 100, 120, 140, 160. 180. 200. 216
CHLE FHES] 20 min, HUH, s, B, i 60
B, #&H.
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W, i, kR, k60 Hif, #&H.
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M AR AR KL 0.5 g, K HGE, B OHZEHE
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mm, 5um); FiahH: LM - 0.1%B R /K (50 : 50)
(B} 100 mL 0.1% R AN+ —Fe LM R 0.4 g);
R : 284 nm; AR E: 1 mL/min; AE:
35 C; MEFEE: 3pL.
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0.999 8), 4 RELW]ZHHAE 0.0052~0.104 0 pg 55
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X+7890.4833 (#=0.999 9), 4 KL W/ INGELL Bl AE
0.052 4~1.048 0 pg HUEMMA S RIFINLEMER R,
ANBERS: Y=3 438 105.432 3 X+35 687.831 7 (r=
1.000 0, £55REH]/NEERIATE 0.105 2~3.156 0 pg 5
WAL M R AP B YT: Y=7765274.390 2
X—12 955.9 (r=0.999 9), i RFW E LT
0.003 28~0.016 40 pg SRR RIFRIZIER R,
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ul, FERBEFE 6 Ik, TR, AR, NEE
ZLH ELE VT S /NEEDR I TR 1) RSD A 73901 4 1.3%.
1.1%. 2.1%. 1.8%. 1.5%.
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1-phellodendrine  2-jatrorrhizine 3-berberrubine 4-palmatine 5-berberine
1 E£YEAEB&E (A) #1180 CTEMAKDHFIR (B)
A9 HPLC it
HPLC chromatograms of alkaloid reference
substances (A) and Phellodendri Cortex processed
with water under 180 C (B)
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Table 1 Determination of alkaloids in various Phellodendri Cortex processed products under different temperatures

Bl g/ C PR/ % 2R/ % ET/% INBERR/ % NBELIR % BA/%

A B 0.294 7 0.041 9 0.039 8 3.5282 — 3.904 6

ER 5o 100 0.229 4 0.029 0 0.0125 2.8710 0.0019 3.143 8
120 0.230 5 0.030 0 0.0130 2.7842 0.014 6 3.0723
140 0.226 7 0.025 8 0.010 6 2.788 0 0.0219 3.0730
160 0.217 4 0.027 5 0.014 8 2.6717 0.078 2 3.009 6
180 0.2216 0.026 7 0.0127 2.458 6 0.139 8 2.859 4
200 0.1979 0.022 1 0.010 2 1.714 5 0.6212 2.5659
216 0.2120 0.026 9 0.008 7 1.665 6 0.710 5 2.6237

JKIE R 100 0.226 1 0.034 6 0.021 0 2.640 6 0.000 3 29226
120 0.226 2 0.023 9 0.0132 2.624 6 0.000 4 2.888 3
140 0.222 4 0.030 1 0.017 1 2.656 4 0.000 6 2.926 6
160 0.2219 0.029 8 0.017 4 27176 0.006 4 2,993 1
180 0.205 1 0.0257 0.013 3 2478 4 0.025 4 2.7479
200 0.2219 0.0327 0.016 8 2428 4 0.205 0 2.904 8
216 0.174 5 0.016 8 0.008 9 1.5180 0.559 6 22778

T R 100 0.346 0 0.0109 — 37833 0.002 7 4.1429
120 0.344 1 0.011 6 — 3.741 4 0.000 5 4.097 6
140 0.4310 0.011 0 — 3.6182 0.002 9 4.063 1
160 0.3243 0.0105 — 3.6477 0.007 1 3.9896
180 0.2418 0.028 0 — 2.700 7 0.021 7 2.9922
200 0.319 8 0.016 2 — 3.580 1 0.026 8 3.9429
216 0.2525 0.023 9 — 25797 0.1773 3.033 4

ER AT B 100 0.396 1 0.0130 — 42316 0.1773 4.8180
120 0.3359 0.010 0 — 3.667 1 0.002 6 4.0156
140 0.424 1 0.027 2 — 3.8979 0.011 8 43610
160 0.375 8 0.014 8 — 4.099 6 0.047 7 45379
180 0.347 1 0.011 1 0.016 0 3.306 3 03335 4.0140
200 0.364 7 0.010 0 — 2.906 9 1.011 1 42927
216 0.3187 0.0115 0.0114 23479 1.096 4 3.7859

— AR

—: undetected

2.3 IFIEERLEN S HY HPLC SENE PR e, Wi, OGS 10 mL =i,
231 XFHEEWERIE S BB AN D8 O BOE IR KIESS 3 K, SIFIEM, W

3.51 mg. #HIM 3.37 mg, & T[— 50 mL &/l
o, N RS AR IR RE R ZI RS, RO R
Wk 7020 67.4 pg/mL (IR A R SR

232 PRI A RIELRE S B
R S LS Sk
MU TR IR R L) 1.0 g, KiRRE, HHlER
FCHRER A, INAGAT 100 mL, i el Aid2Ee 5 h,

BEZIE, %4, ET,

233 (a4t Ecosil Cig (0K (250 mm X 4.6
mm, 5um); WEIMH: LM - K - BER (45155
0.2); M : 210 nm; AR E: 1 mL/min;
FEif: 35 'C; #EFERE: 10 pL.

234 ZMERRFE  ORFEHWIEMINEE. BRI
X RS, AN IR BEREIE, I



©22- PN T Y3

Drugs & Clinic

3% FH1H  2005F1A8

TSR UETAR . DLIERE IS A AR bR, DT R A AR
b, SefilbrifE Mg, RREGRE. EAAEE: Y=
732 762.069 8 X—14 046.164 9 (+=0.999 6), Z5H
TN ERLE 0.210 6~1.755 0 pg 5 FA 5
RUFHILMECR. BBl Y=1732714.616 X—
32 015.337 2 (r=0.999 6), &5 53 W] &5 A4l 5
0.067 4~0.674 0 pg S A S R IFIZMEXR R,
235 RESERE ORI EGE A BT 10
ul, EEIRE 6 X, THEAFTONIAEE . O U T
FRH RSD {7371 1.1%- 0.7%.

2.3.6 FaoEthikee  HUR— 100°C ELEEHLEH] AR
SVETR, Y IAE 0y 24 4 6. 10, 24 h BEREIE,
THEAF ORI N EE . SO S T AL () RSD AE 43 i)
1.7%- 2.1%, ZRRYIMGLA AT 24 h WEDE
237 HEEMERE  KEARE-—# 100 CHEE
HEH A 6 0, A HE R, BRI, T
A RE S R PR I RO T 2> £ RSD
535 1.9%- 2.3%.

2.3.8  IIAEEIERE U 100 °C B LS
i 1.0 g, AT 6 4, REEFRE, 2 alE A 70.2
pg/mL HEAH NS 67.4 pg/mL AR T SR S
2mL, HlEA R, SRR, TR R .
gh QLR R . OB 0 34 B 2R 4y i A
101.3%- 100.6%, RSD {4334 2.3% 1.5%.
2.3.9  FERVIUGE 53 o IR A A At P A
WOE R, HEREIAE,  AMRVE TSSO Y R A A
i, LA 2, g5 2.

0 5 10 15 20 25
t /min

1-BORAEE  2-S0AH

1-obaculactone 2-obacunone

2 EEREMS RS (A) F1180 CTKEHMSR
(B) # HPLC &i%

Fig. 2 HPLC chromatograms of limonoid reference

substances (A) and Phellodendri Cortex processed

with water under 180 C (B)

Fz2 EMRAREHREAREHEE FTIrEEEERI B
MELR
Table 2 Determination of limonoids in various Phellodendri

Cortex processed products under different

temperatures

FE& WEC FHNE%  EHE%  BA%
A=A 0.1225 00202 01427
FAMERN 100 0.1039 0.0097  0.1136
120 0.088 2 00121  0.1003

140 0.1151 00145 01296

160 0.067 6 0.0094  0.0770

180 0.096 1 00124  0.1085

200 0.088 1 00147  0.1028

216 0.099 6 00175  0.1171

100 0.069 0 0.0084 00774

120 0.1007 00133  0.1140

140 0.069 4 00135  0.0829

AKIFHEENS 160 0.069 6 0.010 1 0.079 7
180 0.089 3 00162  0.1045

200 0.088 4 00145  0.1029

216 0.096 7 00163  0.1130

RS 100 0.103 2 0.0094 01126
120 0.146 3 00140  0.1576

140 0.117 4 0.0098  0.1272

160 0.082 5 0.0092  0.0917

180 0.0547 0.0084  0.063 1

200 0.0879 00161  0.1040

216 0.1017 00165  0.1182

ERAUIELE 100 0.080 4 0.0074  0.0878
il 120 0.093 6 0.0079  0.1015
140 0.104 1 00104  0.1145

160 0.098 3 0.0085  0.1068

180 0.1195 00153  0.1348

200 0.1112 00216  0.1328

216 0.0792 00111  0.1906

AL B IR E] 160 C LA LN, 7EAH R
TR E T P TRk ) ot R AT A A A A e 2R
Gy SR ) BOR DLW R 75 5, B KORT SrOA  heE
R PRI BT 3R M FEA AT 5 I R A
AR R A RA Fl it i 2 A 2 P8 P vt 5 0 AT 228
Ko BT DURHERE . SRA SO e AT 3R
J8 Iy HAT M o

PP T T IR A 1) = SR S . 1841
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T, BHE S E UORIAT R 2R e M A o ) 32 B R
By, BEJG XA I T A AT Tk A 2%
A, DR A i A A 2 A R )
TR Fl 73 [F) A SRR R 7 (1) JEL R o AT 24 P LRy
PEFE, TR 2 G HAE, HATERE. 5K
MIThRL . LGRS I, BAIZW 5 T e Fl
RN, BTl e TP A RO R
RS AR LR M, JE T 2258 T AR
il o T A5 MU S AE AR BE 160 C TR /INEERS,
IR Sl a0 il G S U | S G
3.670 9% ELFHLHIN 2.748 7% KL 2.797 3%.
PEHEE] 3.737 9% EhAEHEH] A 4.206 4%. 1]
Wy TP o /N BRI R Ay A 35 2 I A e G
AR RS AT TR BRI B b NBEBR R A AR
FES BAEE S R 2, SRS ST Y
LR, I AR AE A
3 i1ie

ARSI 30 Tk A FOLL R P 7 AT 5 AR A L
IR P ML AR e A iR R A R 2R
Sy AR A, EL R P RO, LA
O BT 2R B AR IR IR, R 1 A
WA RMERELL (SN KT 2, Hh 2541 EG
B b KT 3, ADEUEMEE N T 3 HKT 2 B
TLURA,  DALRIUE ST b 27 o) A8 b a4 ) 5 2
PEFATI LA o

WM 5 657 o 45 I A AR R, il
FELRI 2 TR B AR AT BRI e . AR SEHG =
(1) I 30 S 6 245 SR BH BRI e M o) 1 2008 SR
BN 20%Z58 81 3h . 25% 258 &K, kN
N 2%Z R P 15%25 8 2 /KBTI IS, 7

160 CF, %6 min. #MASLIAERITELL 160 C
hy P TR 23 SAE SR S IEHE T 3 AN/ i B
F7H5%, T I S R0 8 7 L ) o P 9 70 el P
R FIR AR T 2R sk R, At
A L 20% 258 KB TRIE . & 1. 2 T
SEIG 48 FEAT LAA U B BRI 2 M S 21 R A e
T E o AR B A A OGP S A, [
WIGUE T A S5 =5 BT 1 BEAT R 2 A B
PE, TOARNIE S AT “—25 )7 IR iR,
R SECAA R M o 2 R AR A 22 e, AN B AL 27 Bl
SRR RTUR A BT R, I BEAEAE N AL
REAR AR 24 200027 S50 DASIE B

S0k
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