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 E: BN EE HENRCRIDRERMES T AR ENE k. BiE EsCien e BRI e e L,
KA SRR (152 . (AR A Eclipce XDB-C18 (200 mmx4.6 mm, 5 pm) , JsiAHAHEE —0.6% VKESTRA
W (=2 pH E 6.0) 30 = 70, ALK 280 nm, Jiid 1 mL/min, 458 1 g KUk 940, 20 g 5 ", 8 g Hh.
0.5 g = LPREEC LLAE A BERC LT, & 0 205 SR R I AE W 2R 2 3R R AT A 28 (1 4 P 51 L 434 16.1~96.6 pg/mL
(r=0.9999 ) | 10.4~62.4 ng/mL( 7=0.9999 ); VAL R A5351 0 99.13% ( RSD 4 0.79% ) « 99.26% (RSD 4 0.82% ) o
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Study on preparation and determination of compound tetrahydropalmatine
pain relief gel

WANG Jian-Fen, JIANG Yu-Mei', ZHAO Yi-Chun, SHEN Miao, WANG Wei
(Hunan Chemical Vocational Technology College, Zhuzhou 412000, China)

ABSTRACT: Objective To study the preparation technology and determination of compound tetrahydropalmatine pain
relief gel. Methods Orthogonal test was performed to determine the prescription ratio of the gel. RP-HPLC method was
adopted. The determination was performed on Eclipce XDB-C18 ( 200 mmx4.6 mm, 5um ) column with mobile phase
consisted of methanol-0.6% glacial acetic acid (pH 6.0) 30 : 70. The detection wavelength was 280 nm, the flow rate
was 1 mL/min. Results With 1 g carbomer 940, 20 g propylene glycol, 8 g glycerol, 0.5 g triethanolamine as the gel
matrix, the linear ranges of tetrahydropalmatine and imperatorin were 16.1~96.6 pg/mL (7=0.9999) and 10.4~62.4 pg/mL
(=0.9999), respectively. The average recoveries were 99.13% (RSD was 0.79%) and 99.26% (RSD was 0.82%), respectively.
Conclusion The preparation method is simple, thedetermination method is accurate, rapid and simple, and provides a
scientific reference for the production and quality control of calcium preparation.

KEY WORDS: tetrahydropalmatine; imperatorin; gels; high performance liquid chromatography
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1.1

PHS-3C FREE T, M RMU AR AT PR |] s 2DF-101S
BEIAAE TR SRR, K UM B 2 B A Rl s NDI-
SSE I, BRI RELFRAF; SHIMADAU 16A =
BORAB TR, HAS 3
1.2

WRRTEAZE L5 24011503, 4l 99.5%; MEEHRLE , #L5
23102303, 4l 99.8%; X M i 504 F AR AR A W AR A
BRA R, BEIERAR R ISR, S8 s Al B, Gk,
AR irel, W H R s e A PR A A

1

1.3
1.3.1  #&#R A
FRE— 2 iR A 940 B Tid ok, WkEN 1M, 4
PR — e B R, Hh, B ZBRIRA R R AR, B
YIS 5] 1A B s R £ % 30 mg FIERFTHH & 20 mg,
K MaE G, 20 mL SRR, A TTA D, Bidksss), 14
AR %N = ZBEREAE I pH (Hh 6~7, JNZEMRKE 100 g, 7
IyEs], AR E B A g, B
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Fobn, FEREE | ITNFERR " TS, T A T B

Table 1 Evaluation index of gel
5 VIDURERIN R TREE Boker et IR
0-4 WA TR, RIS, AHIR <35 Pa's 8{>90 Pa-s AT 532 932 532
5-7 FHEDGHE . W58 IRk 80~90 Pa-s ATLIRRE, (RN 25T 2T 2T
8-10 FEDLIW . B8 A 35~79 Pa-s TR JihE o)z %
133 BiktH % Sy, G5 A PN R 15.0 g I, BERFIZEATE B .

Xof BRI A5 0 i CHE A R 2 38 NIRRT 28 0 TR it i
i, WEE, P EEER, FMRARES10 1.61. 1.04 mg/mL
PR A X B A TR 0 RS 2% kB 1 AR VR A5 X R i 4 YR
100, 200, 300, 400, 500, 600 pL, & T 10.0 mL &fH,
HIERREZIE, 25, RIS RFNR A AW

Pl R A BB S B R R IR EEIRGR (it 5
604) 29 4.0 g, KEHAE, BEAHIEIE D, A% B EE 25.0 mL,
R 15 min, P EANEECRER, U8, BEER RIS .

BFVPE X BRI ) 4 He B <1301 T B B R 1
EEREALTT A A R O 2 . BRATEAZE 28 FUBERE, #eIR “fitil
AR AL IRG.
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g R R R E K @ikt Eclipce XDB-C18
(200 mmx4.6 mm, 5pm); JEhHH, FEE-0.6% TKESTRIAR (=
CJEVE pH K 6.0) 30 = 705 KK 280 nm; ik 1.0 mL/min;
HERERFR 10 pL, FHSHRBERIESH R L RGN AME T 6000,

2

2.1
2.1.1 EREERE
A 940 JHEHEE: AR 0.5, 075, 1.0, 1.25, 1.5¢
R 940 KIS, FREEERR G510 10g TN 2. 5 g HM.
20 mL 4. 0.5 g BARLER. 0.5 ¢ = OFERINF T, #3208
L3 o PAT e 5 0y, K3E “1.3.27 Tk Irsr. 450k
PARDEHE 940 7 1.0 g B, BERFIZEA PR B o
PR E . A IFREUN 5 5.0, 10.0, 15.0, 20.0,
25.0 g, JNENE 1.0 g KM 940 MFETH, 43PN ABEFT
RAEYHSN S g Hill, 20 mL 482, 0.5 g HAELHE, 05 g =24
Bfe . #1317 WUR o PATHl4 5 0, R4E “1.3.27 Tk

HHEEL . S IFRECH A 1.0, 3.0, 5.0, 8.0, 10.0 g,
InEE 1.0 g RU 940 MR, A APFATIMASRRTTR A 345)
B 10 g N, 20 mL 28, 0.5 g AW, 0.5 g =Tk,
P “1.3.07 WUR AT S Oy, kP “1.3.27 W TESY
ER L IH IR 5.0 g i, BERIZEA T o

S OTEREAIE B FRIC1.0 g R 940, 10 g N B,
5gHM. 420 mL, BRIARLER 0.5 g, A BIIMA = L NEEET)
#9025, 05, 075, 1.0, 125¢g, ¥ “1.3.17 TR 5 FA7
TR 5 A EEIE ARG 1.3.27 WA TPy . S5 R = LR 0.5 g
B, BERCHIER A PP o
212 ERXB

PRSI IR SR [, BT L3 IEASIRE, B KT
2 PUR. HERRRE A (WK 3) % “1.3.17 BRIk
Tl s BERCT], AKHE “1.3.27 TRHEATPEAr . A5 A A 52 M A7)
AR Z R KT A A>C>D>B, WK, , K.» K,ZE,
ST BRI 44 A2B3C3D1, Bl 1 g RO 940, 20 g H
i, 8 g HM. 0.5g =L,

2
Table 2 Orthogonal experimental factor level design

7K ; A BL ¢ — ]3 -
K (g) N (g) Him(g) — LI (g)
1 0.75 10.0 3.0 0.5
2 1.0 15.0 5.0 0.75
3 1.25 20.0 8.0 1.0
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FRORIEAS S 25 5, #e M8 “1.3.17 W& 4 4, #5209
601, 602, 603, 604, Z5REIR, FIREERFIMFA (hieA
FALFIEZG 0 ) (2020 4F R BERSTIIRLE , 2 BRI AY Tl &
T AR
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Table 3 Orthogonal experimental investigation results

PS5 R 940(e) W _Ei(g) Hih(g) =EHg) SMRERR FhE WEM  BoBEN WBEHE REEE TS
1 0.75 10 3 0.5 4 5 8 5 4 4 5.00
2 0.75 15 5 0.75 3 5 8 5 3 3 4.50
3 0.75 20 8 1 3 6 7 8 7 7 6.33
4 1 10 5 1 5 8 7 8 8 7 7.17
5 1 15 8 0.5 9 9 9 10 9 9 9.17
6 1 20 3 0.75 7 7 6 7 7 7 6.83
7 125 10 8 0.75 5 5 7 7 6 7 6.17
8 1.25 15 3 1 5 4 4 6 5 6 5.00
9 1.25 20 5 0.5 7 7 5 6 6 5 6.00
K 5.8 6.11 5.61 6.72 — — — — — — —
K, 7.72 6.22 5.89 5.83 — — — — — — —
K; 5.72 6.39 7.22 6.17 — — — — — — —
W2 245 0.27 1.61 0.89 — — — — — — —

2.2 TR R AT

221 FEMKE 224 Ak

B “1.3.37 JGUHT A B IR AR 0 IR A A
AR (L5 2 604) FHR “1.3.47 WUNEORIGE, S5 RAERFI
IR L PR BRI T A, oA B i, W% B E

B A (LS 604), RITES 0. 2, 4. 6. 8. 12,
18, 24 h 4K “1.3.47 T ZFHERE, 90 5% w0 4 Jo g T AR,

T BRI 1.
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Fig.1

222 HHEEAFZER

B “1.3.37 TR RAVER A BB, K “1.34” TF
e ftfo DI R SRR B O R A b, DAV TE U AR AR, 3E
57N FE W 2R 22 RIRRAT 8 2T R
16.1~96.6 pg/mL, 10.4~62.4 pg/mL 75 Fl N2 BIF&ME R AR,

FrREJT R WA, 45

JI—LIJP‘ZI 20
223 HEERE

T[] e B VR A %o BRI, K “1.3.47 T A i ek
HERE 6 Uk, e s B AL, RSD 43518 1.92% 1 1.81%,

C: HEAh; 1L IESARCE; 2. BT E)

Chromatogram of HPLC
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Fig.2 Linear relationship diagram

225 FTAMWIKE

FHIRl—HE S U 5 G 604) S SIFREL 6 0y, B2 4.0 g,
WEME, % 133307 Jrikfls e dml, R “1.3.47 i
TGSV, SRR R R, AR R R 2
Z o H 0298 mg/g. FRRTHIE 0.202 mg/g, RSD 43410 1.19%,
1.01%, RMAFEELEHERL.
22.6 ENKEXE

I B T A R B T 24 2.0 g (FiE'5: 604),
R, MAREEIMAMR ., o SR B AL 3 1, %
“1.3.3 W17 SRR LA K < 1.3.47 T T A RiERE
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ISR, HHEARE IR, EROR . TR
RS 99.13% (RSD 4 0.79%). 99.26% (RSD iy 0.82%),
RUNZIIHTOT RN E BARGSHHERTE, Z2RILE 4-5,
4
Table4 Experimental results of sample recovery of tetrahydropalmatine

FrbEit(g)  FEM & (mg) JIAGE(mg) FHEE(mg)  [FIICR (%)
2.0032 0.5970 0.4830 1.0742 98.81
2.0102 0.5990 0.4830 1.0814 99.87
2.0058 0.5977 0.4830 1.0814 100.14
2.0012 0.5964 0.5957 1.1846 98.75
2.0011 0.5963 0.5957 1.1815 98.23
2.0023 0.5967 0.5957 1.1820 98.26
2.0062 0.5978 0.7084 1.3077 100.21
2.0047 0.5974 0.7084 1.3015 99.39
2.0013 0.5964 0.7084 1.2944 98.53

5

Table 5 Experimental results of sample recovery of imperatorin

Frfii(e) M ii(mg)  fAGE(mg) WH(mg)  BIKRE(%)
2.0032 0.4046 0.3328 0.7312 98.12
2.0102 0.4061 0.3328 0.7392 100.10
2.0058 0.4052 0.3328 0.7341 98.84
2.0012 0.4042 0.4160 0.8133 98.33
2.0011 0.4042 0.4160 0.8194 99.80
2.0023 0.4045 0.4160 0.8139 98.42
2.0062 0.4053 0.4992 0.9047 100.05
2.0047 0.4049 0.4992 0.9035 99.87
2.0013 0.4043 0.4992 0.9023 99.77

2.3

3 ME TR CFR IREER (52 601, 602, 603),
it PR EIAR R R R HE A, (1347 BN
AR, S5 R RRIZRIRI T IE R R . BRATH R &
4 0.297.0.202 mg/g, RSD 4344 1.36% . 1.49%., Z5H W% 6,
A S S 5 SR BH I R RE v D R 5 R R e B 2
. BRETEHER & &, FIkATEE . Jrf . ARt g ez R A
S MIOR SS90 g ivalll 8

6
Table 6 Content determination results
Eilne) 601 602 603  SEMMH RSD
SERIR K (mg/lg) 0301 0296 0293 0297  1.36%
WK RITA 2 (mg/g) 0.199 0205 0202 0202  1.49%
3
3.1

Ak T3 AR AR 940 F14 FH AR [ U 2> i B #) pHL {BLAT R
K5t MBI EREAR/ N, I HAS e v ™, B sEi
AbT5 RS S B = LRI 5 5 AT v AR S PR
FZAb, EAMBEEIATIAERT, ORGSR B 940 RN —RER N
AT IR AL Tyt . 340, TN R TR R
JRIBIBIIET M, AL Z AR AT RTS8 B 44
RIFELE, JRLw Eit— LT R Ak B BB Em R
3.2

70 A RO R R R R T R R B OA B A AT
SR JH R 8RR €00 12 ) o 3000 7 Ak 5 v SE A 2R £ R MR BT 25 %
i, AUREMCE A7 T2 A RO o B, O HoW S SEEEIR
FURARSNE B MR A 5 il AR 4l

ARURWIFEABE I I SPIIE RS . Bt . TRIEIE L L2352
PESERR, S5 AR T7 T SR PR R B R, AN R
IR T, e TR A Ty ik E A5 N B AE AN T Hh B BRI
e, SRR, 207N LR IR BRI R B A T AR
PEg: RV 940 BTN 1 g, N BEROITE N 20g, HhAY
&R 8 g, =LBENRI N 0.5 go MRS S IEE LSS 25 21
AL, AR T HER B LR R BRI AT 5 BE R 2R
TENELE, RBONBARMH & T 2% EHER LR MEKATH]
RIS E T LA RIS R R, R Gk i
SN R . PR, RIEE, AR A A S R A
PET RIS TR . AWESE T L 7 SRR T e it
— SRR, ST I TTI L Ty, B AR O
FR R L R B (3t — AR BB, W R IR PR 6T 2 AL
ko [mE, A I8 TR MBI R R,
A IR AN & T 2T A B s LA e bk, SRy
T, BATHRE— X BEG HEA TR SE B . B Kk
TN L B R, RS S AT
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