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Optimization of the Water Extraction Process of Lilii Bulbus by Orthogonal Experiment

Wang Xiang', Wang Quan', Niu Baoli', Zuo Chengbin', Li Xiangyu'( 1.Anhui Jiren Economic Pharmaceutical Group Co. Ltd., An-
hui Bozhou 236800, China;2.Anhui Technology Innovation Center for Traditional Chinese Medicine Extraction)

ABSTRACT Objective: To optimize the water extraction process of Lilii Bulbus and provide basis for its follow-up development and
research. Methods: Taking the comprehensive score of dry extract yield and regaloside B transfer rate as evaluation indicator, a single
factor test was used to investigate the effects of soaking time, extraction time, extraction times and water addition multiples on the ex-
traction effect; Lq( 3*) orthogonal test method was used to optimize the soaking time, extraction time, extraction times and water addi-
tion ratio, and to verify the optimization process further. Results: The linear range of the concentration of regaloside B was (0.003 4-
0.0550) mg - ml"'(r=0.999 9) , the average recovery was 99.11%, the RSD was 1.21% (n=3), the RSDs of precision, stability
and reproducibility test were less than 2.0% (n=3). The optimized exiraction process was as follows: adding 10 times of water, and
extracting 3 times with 1.0 h for each time. The verification test showed that the average yield of the dry extract obtained by the opti-
mized process was 22.67% , and the RSD=1.1% (n=3), and the average transfer rate of regaloside B was 85.92%, and the RSD=
1.4% (n=3 ).Conclusion: The optimized water extraction process is stable and feasible. It can be used for the water extraction of Lilii
Bulbus.

KEY WORDS  Lilii Bulbus; Single factor test; Orthogonal test; Dry extract yield; Regaloside B; Comprehensive score
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1.1 &

Agilent 1260 71755 2507 AH €8 13543 (L B VU TR |
VWD L4 2%  Ab2% TAE U (HP compaq 1T AL
ARG, AR AR A]) ; Waters X Bridge © Cg
R (250 mmx4.6 mm,5 pm) ; XP26 B 7432
— RV (FE MR- A 2 4R A1) s BT224S RUTJT 43
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BSA822-CW AU 432 —HLF K- (AL 28 2 R Y
ARG R A ;JL-360 IR HEEUAS (i 2
1A R D) s HH-6 fH R K I 4 (M 1 =0
il A B A 5 XL-300 B2 Dy RERE AR AEHL( I
TESC A RATR) .

1.2 X%

HE (ZRE ik v ARAF, #t5.
2009183, =4 . #1448 e Ll B ) 283 R B 25 K25 X
[ B 2L 5 B} Lilium lancifolium Thunb. B9
PRI BB £ A B RN K AR R
A, 5 :230039-202005, 551 =98.0% ) ; LN BEER
SRRk al ; ARG Al oK LA R 4 R A b At
2 HiEEHR
2.1 KPR H &

FRECH G 2544 30 g, BRI T, SE1T 5L,
EARUET , B IR VAR BiE &, A ZER, K
FEZEZE 500 ml, 1A, &

22 FERFFENE

K B IBUK R 50 ml, B B T2 E E 2% A
ML KB ZE T, T 105 CROMERS T8 3 h, & T
AR 30 min, HHAE B PR R PR TIRE
23 EHAFBHESENT
23.1 Al @R, Waters X Bridge© Cs
(250 mmx4.6 mm,5 wm) ;¥ 80 ZH5-0.1% B
PRV (21 ¢ 79) 5 itk : 1.0 ml « min™"; A &,
10 pl; K4 . 312 nm, BISHREGE T H AT B

W58 AL T 6 000,
2.3.2  VERHH A
2.3.2.1 XHEEEER REERECE A A1 B X IR

2.753 mg, & 50 ml FREEIH T, I 80% L Wi i IF:
T T 22 2 B £ il Bk B2 240.050 5 mg - ml ™' X R
VAT, BIAS

2322 HAMRMSBER WAESBHE (L=
i) 240.2 g WG HFRE AEEMA 80% LB 25 ml, FR
FEF I, AR L0 h, 0%, PR € H &, H 80%
SR Wk S ) E i, FR A, IR, ISR R, &
0.45 pmfdFLIEREIE L, HIA%S

2.3.2.3 KIS OR % 2 UK )
2 ml, MJE/AKZBEE R ZE 10 ml, KBk E 1R AT,
75 (300 W,40 kHz) 30 min, B, 0¥, 80% £ FEAb
SRR BT i, PR, UE AT, £80.45 wm RFL U8 B 8
it ISR, BN A .

233 HREMHRL BRI 80% LBEA R (251
L) IR (0.055 0 mg - ml™h) K BRI fE
TR IR AR A TR A 10w, 4 SRR id
SR, 25 A S RS 6 R A TROR [ Y
i B B ) A5 AR R %) €0 35 06 | L B %o B R 5
s VAT X FE T TR TR) 1 4 B B 1) Ak T 7 6 3
U eI TR AR, 25 R LR 1,

23.4 HMXZFE S3HIEE R IBOK R
0.003 4,0.006 9,0.013 8,0.027 5,0.055 0 mg » ml™"
() EH AT B X HESIA, 43 R 10wl 0
TR IESR , DA TH AR R AL b, % ot T T
W B MR AR AR PSR/ vk AT S vk [l 1T, 2Rk A5 [l
IHH7FE Y=19 597X-4.83,r=0.999 9, %W £ {4
B 7£0.003 4 ~0.055 0 mg - ml"' WK ETLE N EHE
IR R,

235 BEERE MERNEAST B X ST
7 (0.055 0 mg - ml™") I 6 K, IIF5 -3 U1
T RSD H1.2% (n=6) , 1] WL kg% B AT,
23.6 REMRE HEWREHAEST B X EME
% (0.055 0 mg - ml™") , TR E 0,2,4,8,12,24,
36,48 h 43l HEFE I 7 -3 W T AR B RSD R 1.6%
(n=8) , RIAMLR A WTE 48 h WREME R I,
23.7 EABERE FREUE R AT 6
Oy (FEIEASIRI e T 20 A 4 ) L #62.3.2.37 10
Ok A B AR, 7R < 2.3.17 TR i A
FE G AR T H AT B M HEBERN
86.72% ,RSD 50.18% (n=6) , & EE VR IF.
2.3.8 A EDRCERE RS EIREC AN A
SR 1 ml (FIE AR I A TE T 24 PR R, I
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F 1, W ITERONE Y 0 ~60 min, A WA
Wl 225, 2G5 )8, AR 30 min,

F1 2R ERIEERM (n=5)
VN (min)  TREBE(%)  BBE(%)  GAWr

t/min

_

t T T T T T T T T T
0 2 4 6 8 10 12 14 16 18

t/min

AZSEER BIRSRR COREBIUR S
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ik e R G T I P-4 IR 99.11%
RSD “H1.21% (n=6) , FMA [MISCRE L
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241 BBMIZWEEZEZE AARHFHEEGK
R EEAT B MEESECHN031%, S B
BIFE A PRI A R ISR BTk (L THRE R
FHAH B HBRITR) HEAT R R FIEZIRALE, T
BERA 227 W FENE, FHAT B &R
“2.3.17I R EINE ISR, Ay
AR R B USRI H s SR ISR L 2 1) B4R
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0 10.56 56.03 9.37
10 10.64 56.24 9.42
30 11.11 57.32 9.67
40 11.20 58.15 9.79
60 11.57 59.12 10.00

2412 JIKAEEUNELE FRICAR S 30 g, BIRREE
A, 290 6,8,10,12,15 5K, BIFEHREL5 h, 42
WK &AT 2 e TIREMSR IR EE AT
B R LAV SR LR 2, T WLLE B PR
TKAEECH 6~ 12 f5E I 2 S, BAEMK RS
R 12 A5 IA B KM, Bl S 2 T RS, Btk
$£10,12,15 KA TR L2E ARG
2 MKEBHRBGER M (n=5)

Tk (£%) FREMR(%)  HBR(%)  ZETHS
6 9.61 36.54 6.78
8 10.65 45.09 8.10
10 12.44 47.78 8.84
12 13.66 54.78 10.00
15 13.64 53.05 9.78

2.4.1.3 IR E S R 30 g, B IRE
Ferh, m 10 £57K, 43 Al M4 E0.5,1,1.5,2,3 h,
PRI LR, AT 2 I, e TIREBER TR TEE
G BEBRERGAEW A, R WNE 3, WTILGA
A B AL ] R 3 h SE R R FFHas H T
AT B AR BN E] 1.5 hak Bl d K fE, H
ZRATFArAELS WAl 3 h o 2= 5 IR E#: 1,
1.5,2 h #17)ELIEACIR L,
%3 REEERBGRR N (n=5)

BIRHEI(h)  TRER(%)  BBR(%)  GAWs
0.5 6.53 32.41 6.33
1 9.23 39.88 8.02
1.5 11.75 44.65 9.25
2 12.76 43.35 9.24
3 15.67 43.92 9.89
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24.1.4  FBORENFEEE IR G 30 ¢, 8RS
BEM I 10 A57K RN AR E 1 h, e mlERE 1,23,
4,5 K& T 2 0, E TRERR ITAETEA
T B R RLGEEIE0 G50 E 4, "I, Z563F
YRR 1~5 JulE 2 BT ia s HAEHRIR
UHCN 5 R BB AR, v WLERE 4 ¥k 5 IREEG1TE4)
AR N, BRI 2 A IR R, ISR 1,2,3 IR

AT SR SEIE 3SR
x4 RBUREXHREEMNFM (n=5)
PEBREL TRERE(R) FEBE%R) LRI
1 10.64 56.03 5.39
2 17.52 82.37 8.13
3 22.46 92.12 9.40
4 26.56 90.98 9.75
5 28.11 90.02 9.84
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2.42.1 KT EMIELZIRE AR AR ZE AR,
A DUIARAEE (A) FRERES ] (B) 4REIREL(C)
SRR R Lo (3") IERR R IAT IS, F
T2, ME TRESELEAAT BEBR I
LAV IEVALESTEME it 485, HE
KPR 5, Eil izt 5 R %k 6, ) 2=

AT E R IR T,
#5 KEIZETRBMERSKER
KF AMDKEECR) BT () CHIRRE(%O)
1 10 1 1
2 12 1.5 2
3 15 2 3

®6 EXKBIRITMERE

TREM GBR 54

5
&
C[D
>
=]
(@]
)

(%) (%) W
1 1 1 1 1 10.60 52.13  5.51
2 1 2 2 2 20.06 77.20  8.62
3 1 3 3 3 28.50 77.63  9.54
4 2 1 2 3 20.56 75.87  8.56
5 2 2 3 1 27.72 82.75 9.89
6 2 3 1 2 15.46 57.57  6.48
7 3 1 3 2 25.11 83.08  9.64
8 3 2 1 3 14.00 63.73 6.84
9 3 3 2 1 25.82 81.63  9.60

TEERE K 19.72 18.8 13.35 21.38

K, 2125 20,6 22.15 20.21
K, 21.64 233 27.11 21.02
R 1.92 45 1376  1.17
R K, 68.99 704 57.81 72.17
K, 7206 74.6 7823 72.62
K,  76.15 723 81.15 7241
R 7.16 42 2334 045
LA K, 789 79 628 833
K, 831 83 892 825
K, 8.690 85 9.69 831
R 242 19 1024  0.26

R7T FESWERR

£ WZETHM HHE ik F P
A 0.97 2 0.48 97.00 <0.05
B 0.63 2 0.32 63.00 <0.05
C 19.26 2 9.63 1926 <0.01
D(##2)  0.01 2 0.01 1.00

H 2 6 IT AT, 25 P 2R X R BT 258 R /h—k
H C>A>B, HEAR TSN A,B,C,, HERT AL, A
SRELIEL AR E] K 5506 T 25 R mAT 4
TFR S (EAR BB T2 s it o B, 48
BB AR IR E N R S5 G RHE
BEER AT E T A KT 208 A B, C,, BNR
7 30 min, T 10 F%5 7K, $2HL1.0 h, 28 3 ¥k,
2422 WUEIKE  ARICRS 30 g, FAT 3 0y, Hix
FET 220 30 min, A1 10 £5 7K, $2 (1.0 h, #2 ) 3
WHHFTHREE, M F IR BEEMEE AT B &2,
IFTETEAGH BERR, 458, TRESRTEY
4°522.67% ,RSD=1.1% (n=3) , T A& B ¥
RW-AAME }85.92% ,RSD=1.4% (n=3) , KA H A
k4 T 250w, &3 017,
3 itig
3.1 EAETEAmHEHE Y 2 S
HREIEER S, Hod B HER R E A R
Ul PR Y S A A T S MY
MEAATE B 2B H I EE 24 It ) 241 %
Wikz—, [, TEGH B A4 P HHE
e KRS TUL ARSI IE I A S
B AEATHE K T AR T 2NN iR, BER
WO T2 AT, ARSIk 6 ] P £
AT B I HPLC W2 J5 ik, 3% i sh A e i it 47
Tk, TEZEEFTNE L E AT B =MW
L@ PR, M vk AR e | S L,
VERE T IRAE N B A /KT £ E A1 B 1) HPLC
W J5 1%
3.2 AR R R R T ZM L N EE
TEM R PR , e SLbrAs = id B v, PR R S
PR AR I & KO AR TR
FRVERFIR], AR F 7= 5 B i ResE , R PR T
AR MR EAG bR, A 52 50 R T A 08 53 7% 78 AL
&7 5y, TIRERAE 3 41, L5 G VG R s
PRAEANTR) T2 554 N A5 43, vl BB AN i T2
(45 . R =R R = 2KF IE 3SR 5, i@ it % 2
IRAEEL(10,12,15 £%5) AEHUE] (1,1.5,2 h) A4
WOREL(1,2,3 W), WA RO 7 7 T8
R T R T EER TR EE R e itk
PEHCTZ 0 10 f%5 7K, $2H01.0 h, $2HL 3 K, 4%
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HPLC 3% % 7 7K B [0 25 R A P M 57 4 7 3 4 bL R 5%

IEF ORHR BLly LM AmM A4 T HRK’ O (LELEIAEEEE  T4EWDL 063210;
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W E HW. AT AT R R AL T A S P R RER (VPA) RE G £ 7 A AR KM, il R VPA s 25k E
M7k BRBAZIRIE, Fik: 285204 EE(HPLC) FME VPA bR B, a5 5K R 2-:8 K LA Fe 238 -3 74
KK TEE VPA BATATA AR TR B A M AR, &34 R A Aglient Capeell Pak C (250 mmx4.6 mm,5 wm) , 53 4K A
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nm, RBGHFFERERN T ENT 634 EF VPA R EWMARMESF, ER. BATAEFT EZ Z‘ri‘«?—%‘"y]ﬁ'
SZ R A EMIF VPA 25 R EAR X MESF (Y=0.971 3X+1.528 9,r=0.989 6) , B £ F £ it 5 &L (P>0.05), 4if
WA 77 &3 T A T le R L VPA oo 25 R Wl | AR b 238 3R TERAE A AT AR A, 2-3% -1 A AR TR A AR R R maifeéé%
B, R IEA R TSR VPA #9625 A E Bl |
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Comparison of Two Pre-column Derivatization HPLC Methods for the Determination of Valproic Acid in

Serum

Wang Lingi', Zhang Qianying®, Lv Lixun', Ji Shuo', Zhou Shanshan', Qin Kun', Wang Hongmin’( 1. School of Pharmacy, North
China University of Science and Technology, Hebei Tangshan 063210, China; 2.Department of Pharmacy, Affiliated Hospital of North
China University of Science and Technology; 3.Department of Pharmacy, Tangshan Maternal and Child Health Hospital )
ABSTRACT Objective: To investigate the differences and correlation between two pre-column derivatization HPLC methods for the
determination of valproic acid ( VPA) in serum, and provide reference for the clinical monitoring of VPA concentration. Methods
VPA in human serum was determined by high performance liquid chromatography (HPLC) with cyclohexanecarboxylic acid as internal
standard, and the samples were derived respectively by 2-bromoacetophenone and 2-bromo-4"-nitroacetophenone. Chromatographic sep-
aration was achieved in approximately 15 min on an Aglient Capcell Pak C,; column (250 mmx4.6 mm,5 pwm) coupled with Scienho-
me C3( 600220 safe-keeping column group of parts) guard precolumn. The mobile phase consisted of methanol-water (80/20,V/V) at
1.0 ml + min™". The column temperature was set at 35 °C. The injection volume was 10 wl, and the detection wavelengths were 248 nm
and 265 nm. The correlation and differences of the VPA serum concentration in 63 patients respectively detected by the two methods
were evaluated by statistical methods.Results: The two derivative methods were investigated in order to validate the analytical methods.
The serum concentrations of VPA obtained by the two methods showed good correlation coefficient (Y =0.971 3X+1.5289, r=
0.989 6). There were not statistically significant differences between the results determined by the two methods (P>0.05).Conclu-
sion : Both methods can be used to monitor the concentration of VPA in clinical practice. However, due to the characteristics of low cost
and high efficiency, 2-bromo-4-nitroacetophenone as a derivatizing reagent is more suitable for the determination of VPA in serum than
2-bromoacetophenone.

KEY WORDS  Valproic acid; Pre-column derivatization HPLC ; 2-Bromoacetophenone ; 2-Bromo-4"-nitroacetophenone ; Therapeutic

drug monitoring
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