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[ Abstract | Objective: To improve the quality standard of Psoraleae Fructus, solve the problem of lacking
relevant reference substance, and establish a content determination method for 7 compounds in Psoraleae Fructus
decoration piece based on the standard reference extract. Method: HPLC was performed on Thermo-C zendcapped
column (4.6 mm x 250 mm, 5 pwm), with water-methanol-acetonitrile system as the mobile phase for gradient
elution. The column temperature was 30 °C ; the injection volume was 10 pL, and the detection wavelength was set
at 254 nm. Self-prepared reference extracts of Psoraleae Fructus was used for determining the contents of psorale,
isopsorale, psoralidin, corylifolinin, bavachinin and bakuchiol; then the contents of the 7 components in 12
batches of Psoraleae Fructus decoration piece were determined and compared with the experimental results obtained
with the reference substance determination method. Result; The seven markers including psorale, isopsorale,

psoralidin, corylifolinin, bavachinin and bakuchiol, reached baseline separation and showed good linearity. Their
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average recovery rate was 97.4% , 98.8% , 99.6% , 102% , 99.6% , 98.0% , 103% and RSDs of seven

compounds were all no more than 2. 8% . The reference extraction determination method showed high precision,

stability and reproducibility, and there was no significant difference with the results of reference substance

determination method. Conclusion: The reference extraction determination method was simple, and can be used

for the contents determination of 7 compounds in Psoraleae Fructus decoration piece.
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BT25S #1 1/10 J3 H 5 K- (1 [E Sartorius 24 ] ),
As3120 R 75 i 15 1 e (R HE AR T U 1A% A1 BR
NCIDRS

W, S @Gl , K g BRI o X IR kb
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(B)-HEE(C) B E BN (0 ~15 min,10% ~35% B,
10% ~35% C;15 ~25 min,35% ~37.5% B,35% ~
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Table 1 Information of 12 batch Psoraleae Fructus

No. 75 it
Sl g i 140630
S2 it} 20140501
S3 il 100101
S4 b 140623
S5 Py i 140629
S6 g )i 130908
s7 2 75 14011618
S8 AL 201406703
S9 B 14062008
S10 [opE 20140630
SI1 ) 20140601
S12 =M 20140501

37.5% C;25 ~40 min,37.5% ~40% B,37.5% ~
40% C), % 1.0 mL-min ", &3 K 254 nm, ¥
30 CiEAER 10 uL, DL 1,

7
2
A
1
345
. |1
0 10 20 30 40 50
7
B 1,
3
456
0 10 20 30 40 50
7
C
2
I 3
456
0 10 20 30 40 50
t/min

ARG B X IREE IR A BR IR RE A 1AM BB R ;2.
SFAMEARR 3. AME IR R 4. IR E S, AMEAR L R 6. AME R
AU T, R TR

Bl BEXBR(A),BEMNRRNY (B)MIEBKRA
(C)HPLC
Fig. 1 HPLC chromatograms of reference substances ( A )

Psoraleae Fructus reference extract (B) and Psoraleae Fructus ( C)

2.1.2 XFMRARIE WA WA R B AR IBCRN B i 2R R
HEh 11,60 mg, 5 #h B g 3 4T f i 11,86 mg, b
JIE R X R 4. 91 mg, % B IR E XS B 4. 41 mg,
IR S FR XS B 8. 35 mg, #b B IR & BTR Pk
X 5,29 mg, &M B IR 13 X BE i 62. 66 mg, 43 il
T 10 mL s, i A A 0T 0 45, 4545 TR — X IR
A TR o R R IBCRR - BE Y R A A 2 mL, L
2% 1 mL, & 10 mL &g, i s 25, e il B 35 b
TR 0.116 gL', AMEAR R 0. 119 gL' Fh45
NEH 2 0.098 2 g-L™' % E 82 0.044 1 g-L~" %b
THHEL K 0.083 5 g- L', M g — & ¥ 1 Y ik
0.0529 g-L ™" MRS 0. 627 g+ L~ BTRA XF A i
VW, Ay I R 2,4,8,16,32 A B i B A T A VAR
A, # 2. 11 TR g A R D, DA T A 90
Ap bR, AT S R B Ry A A b, 2 A o D 2, 25 2R DL
2,

2.1.3 Rl ey &S R RS A i g R IR
FEHY) 6. 69 mg, ¥ 10 mL 5, /b 5t B sl A
s g, o J =0, 0 P B 0 RIS . R
Xt HE B B I e e R 0. 669 g+ L7

2.1.4 KimERE A UORIE R,
SRR 6 W, THEE T RO 4 0 T AR Y RSD, 25 L L
3,

2.1.5 REMRE %2013 1R Oy ik iR
m W, 0T 0,2,4,8,12,24 h K§ R 10 L,
Fie 2011 R (A5 A R0 5, THAE 7 Flopk Ao e T AR
) RSD, Z5 5L L3R 3,

2.1.6 FHEEMWRE $%2.1.3 0 F kil o6
MU A TR, 3 2. 11 R (A3 A DU 2 7 B oy
&, P RSD, S5 R WK 3,

2.1.7  [lcRIE SR AR DR (% 1: 1M
ARG B AR BCR B E X RS IO 24 3. 34 mg, K %
A —E B E IR R, FAVEIRR M T R,
g e e ANE IR & R AN B IR S0 BR Pk kb
JI gy 5 — X BECSS A% W ( 43 03] A 0.280, 0.190,
0.679,0.130,0.160,0.350,0.230 mL), #% 2.1.3
TR J5 vk A Bl s v, AT 6 iR 2. LT IR
G SN A THEE T O A A [l T RSD
SR EIER ANV AR R AMVE AR R B R E
IR O FR AN AR S EC R T b R B 71
] e 2% 4% 5 R 99.5% ,101.3% ,98.7% ,101.8% ,
101.9% , 98.5% , 102.3% , RSD 4% 5 K 2.8% ,
1.9% ,1.8% ,1.2% ,0.8% ,1.4% ,1.1% ,
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Fz2 TR HIARAE LR
Table 2 Calibration curve of seven components
FE i % 5 5 2 r LN g
TR AT I 5 W IR E Y =42 981 100X - 13 799 1.000 0 0.036 3 ~1. 160
SANE e % Y =57 751 897X - 36 797 0.999 9 0.037 1 ~1.190
B & Y =8 495 619X - 15 776 0.999 5 0.030 7 ~0.982
I E Y =29 430 469X - 16 993 0.999 9 0.013 8 ~0. 441
wWERECE Y =10 772 627X -7 166 0.999 9 0.026 1 ~0.835
A g A T Y=9 565 162X -5 439 0.999 9 0.016 5 ~0.529
Kb B Y =31 548 264X 259 400 0.999 9 0.196 0 ~6.270
X HE 4 B AR R Y =42 529 340X -3 826 1. 000 0 0.041 0 ~1.330
SN % Y =52 736 826X -8 795 1.000 0 0.028 0 ~0. 896
g & Y =8 348 140X -2 392 0.999 9 0.041 0 ~1.320
R E Y =28 335 713X -9 955 0.999 8 0.007 0 ~0.244
HhElEZ R Y =10 764 723X -5 069 0.999 9 0.017 0 ~0.533
b B A R Y =9 642 672X -4 665 0.999 9 0.023 0 ~0.745
#b G By Y =30 877 417X - 101 056 0.999 9 0.179 0 ~5.730

R3 HEEMNREROFTHASBETE.RER.EEHRE
B RSD

Table 3 RSD of precision, stability and reproducibility tests of
seven compounds %
B s e o Pk M
#h i & 0.3 0.6 1.4
SRR IR R 0.5 1.8 1.2
b i R 1.3 0.9 1.9
b g E 0.6 1.2 2.5
R R 0.8 1.6 1.2
A AR T Y 1.1 1.4 1.8
HhE R 0.9 1.7 2.1

2.1.8 XFHRERHUWIMARE S X BRI
WEIRER AT IR E AME IR R MR IR E bR
fIg &% AME NG A H A TPk b R D O R Sy
M 0.066 2,0.044 8,0.066 1,0.012 2,0.026 7,
0.037 3,0.286 g-L. ', BG40 %043 514 9.90% ,
6.70% ,9.88% ,1.83% ,3.99% ,5.57% ,42.8% , &
i1 80.7% .

2.1.9 XPHREBREUIRRE HEH A xRS T
4 CHEOGOAR, HT 6 DA R tEIEe, 25 R Wk 4,
T AFEFR A & i RSD 15 <3% , 3¢ W% 5 B 1
6 ™ H MEE .
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F4 FHEFEIBIERWRESXE RSD
Table 4 RSD of stability study RSD of standard reference extract

%

A BE
Ly SR REE R R 4;? A
BZE  JEE O WE fgE 2% Jk®

B 9 ik

0 9.90 6.70 9.88 1.83 3.99 5.57 42.8

2 9.69 6.56 9.73 1.79 3.91 5.39  41.9

2.2 AMFIRUOR &R E

2.2.1 X BRARBUHD WO 5 RS AR E AN IR
TR ECY) 13,38 me, & 10 mL B P, b2 & B
HE R e R, M R R, S o
IR 2,4,8,16,32 7% 5 B BEWRTE A A (IS4,
2.1 1 U @35 26 0FNE , UG T AR AL A, D
R (g L71) i AR b, 2 A o Tl 28, 45 21 0L
®2,

2.2.2 fEAMmEw S S BN IR R (i 3
Fhii)0.2 ¢, KE#FRE , B 250 mL [F R A , A %
IMAFEE 50 mL, K& RS2 1 b, gl el 2%
e, A2 100 mLo BBV 0. 22 pm ffLUE
R g I, BUEEUE W, R4S

2.2.3 KRS ORI — B A R,
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HERE 6 UC, T T Bl o T AR B RSD, 2551 WL

i% 5.

RS HEERAFTHESBEE.REE . ESHIKXEAN RSD
Table 5 RSD of precision, stability and reproducibility tests of

seven compounds %

% i Fe e Ak

e RE R 1.5 1.7 3.0
AR R 0.9 2.9 2.1
B A 1.3 1.4 2.6
bR 1.7 1.9 2.4
IR 2 % 1.4 1.8 2.7
i I 1.0 1.3 2.2
b g T 1.0 1.0 2.5

R6 FBIERA BT S B E 2=

Table 6 Recoveries of seven compounds in Psoraleae Fructus

2.2.4 BEMRE F2.2.2 TR J5 ik 45
Fn A, T 0,2,4,8,12,24 h KSR ER 10 pL,
/a0 W W S S < o e = M ol s o T
() RSD, 25 3% 5,
2.2.5 HEMHRAK
Lﬁtnu{m{&z Fie 2011 TR A5 4%
i IS RSD S5 R WK S,
2.2.6  [EICRIAE SR AR RDSCEE (#2121
A BB FRIAE R 1AM R B AR 29 0. 1 g, i A £b
HREX IR IR 2 14 mg, #% 2. 2.2 TR J7 vk &%
HE S, AT 6 O, 4% 2. 1.1 TR 855 A% 1R
FE LTS T B4y 1 SF- 35 [k S R RSD, 25 AL L
#6,

2 2.2.2 TR 4% 6 17
S RE T RS

i w0 TR i B PR RSD
/mg /mg /mg /mg /mg /% /% /%
T e 2 100.2 0.411 1 14.10 1.396 0 1.797 0 99.3 97.4 1.7
100. 1 0.410 7 13.93 1.379 0 1.750 0 97.1
99.9 0.409 9 13.95 1.381 0 1.722 0 95.0
100. 5 0.412 4 14.00 1.386 0 1.788 0 99.3
99.8 0.409 5 14.05 1.391 0 1.758 0 97.0
100.0 0.410 3 13.98 1.384 0 1.746 0 96.5
SR 2 100.2 0.397 9 14.10 0.944 7 1.3250 98. 1 98.8 2.7
100. 1 0.397 5 13.93 0.933 3 1.298 0 96.5
99.9 0.396 7 13.95 0.934 7 1.340 0 100.9
100. 5 0.399 1 14.00 0.938 0 1.291 0 95.1
99.8 0.396 3 14.05 0.941 4 1.344 0 100. 6
100.0 0.397 1 13.98 0.936 7 1.349 0 101.7
HE I 22 100.2 2.433 0 14.10 1.393 0 3.816 0 99.3 99.6 2.2
100. 1 2.4300 13.93 1.376 0 3.799 0 99.5
99.9 2.4250 13.95 1.378 0 3.8220 101.3
100.5 2.440 0 14.00 1.383 0 3.761 0 95.5
99.8 2.4230 14.05 1.388 0 3.832 0 101.5
100.0 2.428 0 13.98 1.381 0 3.813 1 100.3
Py 100.2 0.2417 14.10 0.258 0 0.313 3 101.4 102.0 0.6
100. 1 0.241 4 13.93 0.254 9 0.374 4 102.0
99.9 0.2410 13.95 0.255 3 0.401 8 102.2
100.5 0.242 4 14.00 0.256 2 0.404 0 102.1
99.8 0.240 7 14.05 0.257 1 0.385 5 103.0
100.0 0.241 2 13.98 0.255 8 0.3850 103.1
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2K 6
. w0 T i FlcE PHE RsD
/mg /mg /mg /mg /mg /% /% /%
g &R 100.2 0.573 3 14.10 0.562 6 1.136 0 100.1 99.6 2.3
100.1 0.572 8 13.93 0.555 8 1.141 102.3
99.9 0.571 6 13.95 0.556 6 1.125 99.4
100.5 0.575 1 14.00 0.558 6 1.142 101.4
99.8 0.571 1 14.05 0.560 6 1.108 95.8
100.0 0.572 2 13.98 0.557 8 1.122 98.5
A g = A TR 100.2 0.765 0 14.10 0.785 4 1.538 98. 4 98.0 1.4
100.1 0.764 3 13.93 0.775 9 1.521 97.5
99.9 0.762 8 13.95 0.777 0 1.527 98.4
100.5 0.767 3 14.00 0.779 8 1.549 100.3
99.8 0.762 0 14.05 0.782 6 1.525 97.4
100 0.763 5 13.98 0.778 7 1.512 96.1
D E G 100.2 6.143 0 14.10 6.0350 12.290 101.8 103.0 2.8
100.1 6.137 0 13.93 5.962 0 12.170 101.1
99.9 6.1250 13.95 5.971 0 12.340 104.1
100.5 6.162 0 14.00 5.992 0 12.670 108.6
99.8 6.119 0 14.05 6.013 0 12.360 103.8
100.0 6.131 0 13.98 5.983 0 12.150 100. 6
2.2.7 EHEWE ORI #AMNEIEKOR, H02.2.2 0 BEXT BRSO R 2. 11 TR 45 S I T RO g

TG J7 3 B A R R, IR 5 X B A R

RT R2H{FNBRRFPTHESHSENE

):lL
il

oL AR IR T

Table 7 Determination of seven components content in 12 batch Psoraleae Fructus mg - g
HERE RO xR $E R )
Noo M SAME AMEIE AME RMEIE I im G mab AME AN g T
WE MR OWE ME 2% O wm ex BIEE BTE BE WLE o m
FH ik T H i

1 4.18 3.87 24.6 2.44 5.81 7.74 62.5 4.10 3.97 24.3 2.41 5.72 7.64 61.3
2 3.27 3.05 25.6 3.21 7.03 8.57 61.6 3.19 3.07 25.3 3.21 6.93 8.46 60.4
3 3.24 3.15 18.6 2.31 3.15 5.60 54.2 3.15 3.18 18.1 2.28 3.05 5.52 52.8
4 2.30 1.99 30.9 2.22 7.47 9.15 83.3 2.21 1.91 30.6 2.18 7.38 9.04 82.6
5 3.08 2.80 21.8 2.02 6.40 7.95 64.1 3.00 2.81 21.4 1.98 6.31 7.85 63.0
6 4.32 3.96 22.5 2.39 4.71 6.47 59.9 4.25 4.08 22.1 2.36 4.61 6.38 58.7
7 4.23 3.74 17.6 1.89 4.27 5.43 50.6 4.16 3.83 17.1 1.84 4.18 5.35 49.1
8 2.60 2.07 32.7 2.02 8.02 8.95 81.2 2.51 2.01 32.4 1.96 7.93 8.84 80.4
9 3.39 2.75 28.6 3.68 6.95 10.9 72.0 3.31 2.74 28.4 3.70 6.86 10.8 71.1
10 4.14 2.92 24.4 2.19 6.92 6.56 66.7 4.07 2.94 24.0 2.16 6.83 6.46 65.6
11 3.19 3.02 18.5 2.27 4.38 6.31 55.3 3.11 3.04 18.0 2.23 4.29 6.22 53.9
12 3.14 2.46 31.9 2.68 7.20 10.2 76.4 3.06 2.43 31.7 2.66 7.11 10. 1 75.5
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2.3 EEMESSRARCUE B KRR BOREIEY RSD <3% , L3 8, IF HAR T ikt 5
2 E R 12 HEANE AR R AR 7 Bl or RS R A R PR RSD, W 2 R o7 32 50 I A2 45 SR =22 J)

X S 0 A 1) G SR AT LR, 2 A i T ik A WA BEEER.
RS 2HNUERZTMASESENELERREEES E RSD
Table 8 RSD of determination results andrepeatability %
i H WEEFE  FAEER HEIRERER g 2 WEIRCE  AMVEIR A W b B B B
2 By E e 1.2~2.9 0.0~2.7 0.5~2.0 0.0~1.9 0.8~2.2 0.8~1.1 0.6~2.0
X R I A 92 T TP 2.9 2.8 2.2 2.6 2.7 2.2 2.4
Xof B AR MO I v o A 3.0 2.1 2.6 2.4 2.7 2.2 2.5
3 itig JE 5T Ak 2 Tl AL 2005 :271-285.
AR BRI 7 BNy, AR T 2015 (3] MEAMER L PEARIANMS R WM,

AF R [ 2 4L Hh kb i S I E R A9 b IR

J6 0. v B B 2 RHE ML 2015 :187-188 ,343.

RRSAMIEE RIS R B e o FLgg gy LD PR B S PREL I AT R 652
T FEL R M T SR B 47 5 7 6 1 B iiﬁfjﬁii’ijﬁﬁ“w“]' A
) 7 AT e e b R X R s e () AT, ] B T AR T 5K 5 D5 ] R TR A S R S X R 1 ]
RS IAS o ARG T I Y TR F S B R b A R 0B )] 25 5 B A
A& T ANE IR BB A F S 2 T R 2R L #,2014,34(3) :523-528.
Kb aW A FIRER FAEEEMATIEER T (6] TRH, A B, TERWE, %, — W 2 Pk #h B g
HEE AMTIRE R AT IE 2 E AR A RT3 R 4 19 ik [0 o [E 52 3 07 0 2 2
ik & T B S DB R T T B B 2, [R] A 2013,19(5) : 152-154.
307 PB4 T LB A T M T B R 71 TSR B TWIWT, 5 SR I R 7 R
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