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Determined the drug loading of PEGylation puerarin prodrug by alkali

hydrolysis conversion — UV spectrophotometry method"
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Abstract Objective: To develop a method for determine the drug loading of the puerarin prodrug. Methods: The
puerarin was dissolved in NaOH solution with different concentrations and was hydrolyzed in 60 °C bath HPLC was
used to trace detection and select the opportunely method for hydrolysis. And the product was characterized by
NMR. The prodrug was hydrolyze by the corresponding method and the absorbance of the product of hydrolysis was
determined by UV - spectrophotometry and then the drug loading was caculated. Results: It was found that the pu—
erarin was completely hydrolyzed and conversion after 30 min incubation in 1 mol * L™" NaOH solution and 60 °C
bath. The product is dihydro puerarin after structure identification which has a stable absorption peak at 336 nm in
alkaline solution and it showed good linearity in the range of 1. 378 —28.947 ug * mL™". The regression equation
was ¥ =0.0432X +0.077 r =0.9996; the average recovery was 99. 1% . Conclusion: We established a simple
rapid accurate and low cost method which was fit for the quality control of puerarin prodrug.

Key words: puerarin; produrg; drug loading; hydrolysis; ultraviolet spectrophotometer; HPLC

( puerarin) ( Pueraria lo— o

bata( Wild) Ohwi)

1~3 45
( PEG)
* (Y206776) ; (20057001) ; ( Y200805067) ;
(2009YB0O1)

*k Tel: (0571) 86613666; E — mail: zjtcemdzs@ sohu. com



— 1274 — Chin J Pharm Anal 2011 31(7)
g
o A hd
( ) 6~8
9 10 11
_ 12
0.'0 2:0 4:0 6:0 8.' 0 10‘.0 12'.0 '15.0
B 5
L = il =
° 5i00 6.I 25 7.'50 8.‘75 10.I00 11125 12“50 14I.00
1 =
( UltiMate3000) ; . g
( Bruker500) : UV8500 ( I
) ; DK - S24 {))
( . ) 7 % NN ) nﬂ\f\
y ( NdOH) % ,’ljk _}EH
; ( 500 625 7.5 875 10.00 1125 1250 14,00
99.9%) ; ( -
) . 5
2 D 2]
2.1 HPLC
1.5 mg 0.5 1 1.5mol « L'
3 mL 60 °C — 1 Y
1L M 7
30 pl 1 mL pH — F)I& ——
2.3 0.45 um HPLC 5100 6.26 7.50 875 10.00 11.25 12.50 14.|00 t/min
R 1 0 10 20 30 60 min
2.2 Fig 1  HPLC chromatograms of puerarin and the converted products
© Acclaim 120 C18 ( 250 mm X 4.6 mm which hydrolyszed in different concentrations of NaOH solution at 0 10
5 pm) ; 1250 nm; 130 °C; 15 pl; 203060 min
(A) - (B): 1.0 mL * min-"! A. (puerarin) B. 0.5 mol * L™'NaOH C. 1 mol * L ~'NaOH
- - C D.1.5 mol * L~ NaOH
:0~5 min A -B(85:15);5 ~15 min
A —B(50:50) . I mol « L™
1. 30 min o
1 60 C (
1
Sephadex G25 )
1 mol « L7 30 min HPLC
1 20
0.5 mol = L™ 2



Chin J Pharm Anal 2011 31(7) — 1275 —
s
T 2.5.1
5.5 mg I mol « L™
10 mL( 0.55 mg -
mL ") 25 50 75 100
125 175 200 225 250 275 300 500 pL
J\k JL_ 1 mol « L'
00 20 40 60 80 100 120  t/min 2 mL 60 C 30 min.
2 1 mol * L~ 30 min 10 mL 336 nm
Fig2 HPLC chromatogram of prodrug which incubated in 1 mol » L'
NaOH solution for 30 min i
2.3 1.38 ~28.95 pg * mL""
20 mg 336 nm
1 mol + L™ 5 mL 60 °C :
30 min 3 Y =0.0432X +0.077 r=0.9996
5 mg 2.5.2 16
1 mol » L™ 1.9 mL
3. “.5.1” 100 wL
'H - NMR 60 °C
'H - NMR B 5 30 min :
8.14(1H S;C2 - H) 10 mL. 0.2 mol » L™
2 . “C - NMR 4
5100 170 2 (2
) DEPT135 30 min 0 30 60 90 min
1 - CH, 0.317 0.32 0.318 0.32
o 0.319, 60 °C 30 min
2.4 0.2 mol « L'
90 min 336 nm
1 mol « L™ RSD 0. 47%
10 mLL o 2 0
1 mol « L™ 1.9 mL 2.5.3 “2.5.17
100 pL 60 L. “2.5.2”
60 °C 30 min 5 3.28 3.31 3.35 3.4
3.3 RSD
9 mL 0.2 mol - 1.4% .
L™ 0.2 mol « L' 2.5.4 5
4, 15.0 mg 1 mol » L™
4 -A 4 -B 10 mL 5
0.5 mL 1 mol « L' 0.5 mL
336 nm 240 nm 60 C 30 min
336 nm 240 nm 10 mL 336 nm
336 nm 6.87% RSD

1.8%



— 1276 — Chin J Pharm Anal 2011 31(7)
- - a ik (R MR & mor
R R SRR 5 o . B
2E+08 2EHT
A 1EH08 2E407
1E+08 1EH07
/ [ / f l /l Jf—h- 1E+08 1E+07
1EH08 1E+07
1E+08 1E+07
QEHOT ;Eg
BEHOT SEH6G
TEHOT TE+06
BEH07 BEH06
SEH0T SE+06
T 4EH07 i AR08
3E407 . : 306
i i ‘ 2E+07 1 2E+06
| J \I e
- RNRAE
—— | e v oy -1E06
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 &5 3.0 2.5 2.0 L5 1.0 220 210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10
- TR o
: : 1 oEE | W
B 2E+08
C
2E+08
2E+08
1E+08
SEH0T
0
~5EH07
~1E+08
—~2E+08
160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 8 80 75 70 65 60 55 50 45 40 35
£1(ppm)
3
Fig 3 The NMR spectra of the converted product
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Fig 4 UV spectra of puerarin( A) and prodrug(
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