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m * & 

5 #'] #'J 6^$'] ;5" & „ 

J, fx & t] # t A &i -t. &11± •-$- & & # 7i & ̂  

l§#^f <^€>H^J:#^M[J].^^#££,2002,17(2):63-64.) „ ^ 
tT^>41. 

iWMnIT( #^ 
15 H ,$&#$>. f HPLC ^^®-it^f^[J].t %%$k7TM&&%, 

2008, 14(3):6-7) „ ^ t &, 

nitwn 

20 — >J3'] £ if tfj Js &> ik. if & it i± t ̂  ̂T & ̂  ̂  I"1! <4 >£• ^ ft >£• & It ̂  
££/£»]& i ̂ (*tm/Q-^ra# f ij #), ̂  £yi$ ̂ ^^(^H§*, 

ffilp-J&&. #X$aJW, —A#, 

ySJDo 
25 

i±iM "—$<] £ Jr-if , Xf|-f^€^l ifgit—#*m & £ m 
fL7jcf^^^|g 

30 f ̂  € ft ®% tfi„ 
£^#?^€ftls, -^f'^ft®!, fL7jCf'^€^00^#f'^€ 

ft if t #iL*i- E & ̂  'It /X T, « W tfj f £ #] #'] tft ^ ̂  T ̂  
#% $ % 

-1 -



WO 2013/071461 PCT/CN2011/001918 

#^ub0 

^ML0^#•&-&#']fi'J 7j &, iitefcjf} ftakyfkjM bik 
^?'^€ftis^ft#, 

5 €fti^ -^fL?<^€ft®^ M,7jcf -^ftfli^tff '^€ft 

M,7jcf ̂ ftfU^tff 

10 ^AV^PT: 

^3L (mg/g) = (Cs/W) x (Au/As) x VxDxF 
Csf--€^tE & # ̂  (mg/mL); 
W#v?a^#J:(g); 
Au#v&^-&>f&ft 

15 As f € ft il *f J& & ; 
V ^^i°,(mL); 

D ###|t; 

^ ̂ 0 *N3uE-0 ̂  F 
/s WKXAS 

20 r = 
u /K WSXAK 

5^t> As^?f <^€ft Ws^?f <^€ft 

ft fit, f'^^fti^ M,7jcf -^ftfli^tff 
25 0-f-^IU^^J^ 0.5-15, 0.5-15, 0.1-5, 0.5-15, 

fci&ib, #fi£#f<^€fti^ -^^f'^€fti^ M,7jcf -^ftf^# 
f <^ft 1.150±0.30, 0.779±0.30, 
0.721±0.30, 2.41±0.30o 

#fi£#r?<^€fti^ -^^f'^€fti^ ^7jcf^^ftg| 
30 <^ft 1.150±0.15, 0.779±0.15, 

0.721±0.15, 2.41±0.15o 
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^Jf] 0-1 0^, M.p^t^M.0-1 
'JNBt, /tl^, itiM, tf&Myft, o 

#f i£ f @1 ̂  ̂  @1 ̂  7^}#& % 1 0- 1 00%V/V f @|^ £ @| 7JC}#<& o 

VLi&ik, #f0-0.5 
5 , PJf&Lvfj^ksAM %: 

HI /t^Ml; 
A ^7 ZjJJfr; B ^7 Omin 

Bt, A ^7 10-40%, B ^7 90-60%; 40-70minBt, ^A 
^7 20-60%), B ^7 80-40%; 70min VAJfe •> A ^7 60-100%, iJL 

10 % 40-0%; 
}7Lijj^$}7Li$L% 0.5-2mL/min; 
^vH'J^^-^7 190-400nm; 

0-50°C„ 

j&, #f i£it}% : 
15 -f- m /t^Ml; 

>^^7^1 A ^7 2j|f; B ^7 Omin 
Bt, A % 20%, \1UhJ$ B % 80%; 50-60min Bt, \1UhJ® A ^7 40%, 

B ^7 60%; 65-75min Bt, A ^7 65%, B % 35%; 
viiL^^i viiLii ̂ 7 lmL/min; 

20 ^>U'J^^:^7 200-230nm; 
0-30°C„ 

0.05-0.5%>y/y; 
0.2%v/v„ 

25 ##Jj&, #f i£it}% : 

m /t^Ml; 
>^^7^1 A ^7 2jIf; >^^7^IB^7TK; Omin Bt, 

A ^7 20%), B ^7 80%; 55min Bt, A % 40%, B % 
60%; 70min Bt, A % 65%, B % 35%; 

30 vjiLii^7 lmL/min; 
# 200-2lOnm ^ 220-230nm; 

}M. ^0 10 C o 
ML%}$ti&.}&, 205nm sk, 225nm„ 
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f M 7i& t, M 
m^^, -f m^^ o 

#fi£#']#i]i& I] >1 ff'J, , ILM* MfeM* -&MM, 
^'Jo 

5 ia —#?<^ 
€fti^ -^fL?<^€fti^ M,7jcf -^ftfli^tff 

&£>&*?, 
0j M fi^Jilto #•&-&#'] fi'J ^^vU'J 7T &, fb^7 ^ 

10 &, jltft&m 

^T, ^t: 
15 ® 1. f €*t J& v?a HPLC ® ; 

® 2.fHPLC S(®f 1: f 2: #f <^€fti^ 
3: -^fL?'^€fti^ 4: 5: #?^€ftis#iL) ; 

® 3.$A^J&)itf HPLC ®; 
® 4.%'^igKM HPLC ®; 

20 ® 5.? HPLC ®; 
® 6.fHPLC ®o 

gifc£»iJffe*&fr& 

25 ^&ik\<L ( DIONEX SUMMIT P680 ft&>iM0 , 
^H] ( 250 mm><4. 6 mm, 5^im ) ; 

(200-300 n , 5g, ft^ 1.5cm) „ 
#&: ?<^€ft^ M,TK? ̂ ftig*m£> (03-f 

) ; #?<^€fti^ ^?^€ftis*m/c (^-f t 
30 16 & #T, &A>98% ) ; $f f ft ifg#/L*J- J& v?a ( $ -f ChromaDex 

'>*], &A>98%) ; ) ; 
) ; f-€at (JL$£ 

) ; f ) ; f 
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~£f ^ tb #j ̂ 7 tb „ 

1 
5 ^ ^ 0.5g, J-"^ 

#^^7v40%f Sf 50mL, 1 'Mfr, /^^S30^Ht, it 
J:, ̂  40% f Sf $ J:, # ̂  , /Eit, #^>£i± 0.45|im 

#1 M, ^ #1 >& 10 ̂ L ii# o 

10 lmL it# O.lmg 0.45|im }f!M, ^/it-^ 
IO^IL 

EL ifr/ir ̂ \j ^tizt^ffi^L'. ~t~Et} : Jf} 
^MAJtk31, foibjQ A % Zjffi; foibjQ B 

Omin H, A % 20%, B % 80%; 
15 55min H, >^^7^1 A % 40%, >^^7^1 B % 60%; 

70min Bt, A ^7 65%, B ^7 35%; 
>^i4^7 lmL/min; #r>J3'J >iL^^7 205nm; ^£^^7 10°C„ ^ 

ftm, #?<^€fti^ 

20 '^€ft #? '^€ft '^€ft 
fL7jcf -^ft fH^tff gl^TL^^o 

&i(mg/g) = (Cs/W) x (Au/As) x 50F 
Csf'-€*tE & # ̂  (mg/mL); 
W#v?a^#J:(g); 

25 Au#vn» 

As f € ft il *f J& & ^; 
F 4x--iE-0"J" ( if" ft @8 1> ^r^'^^ft la 1.150, 

la 0.779, 0.721, #f <^ft I^TL 2.41 ) „ 
f HPLC 1 fa 2 

30 %L 10 & f g. % ## >J]'J & 7 10 &, 2# ̂  J*L^ 1, iO. #J £ 10% 
^ft 
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^ 1 1 0 ^ 3^ 5. >U'J ^ 

£k SI 
«rf 'Ci pfc] j §1 SI JpL7jC|f SI #f ^ ^ l^] Sl^riL 

-f —m 1%. 
*£ —m 1%. 

3t y&M. —m 1%. 
3t 

y^-S-y&S- —vjfl'J i%. 
*£ 

mg/g mg/g $rif & 
% 

mg/g $rif 
% 

mg/g $rif 
% 

mg/g & 
% 

1 12.23 2.40 2.47 3.1 0.83 0.82 -1.2 2.78 2.72 -2.1 0.42 0.40 5.7 
2 18.36 2.98 3.09 3.5 3.80 4.00 5.1 3.25 3.20 -1.5 0.70 0.69 2.1 
3 4.36 5.10 5.40 5.9 2.46 2.60 5.5 5.85 5.96 1.8 0.55 0.50 8.8 
4 9.61 3.62 3.78 4.3 3.00 3.15 5.0 4.48 4.49 0.1 0.46 0.44 5.1 
5 8.37 7.14 7.52 5.4 1.61 1.66 3.1 5.69 5.74 0.9 0.52 0.53 -1.8 
6 13.65 3.78 3.94 4.1 5.80 6.14 5.9 1.53 1.44 -6.2 0.54 0.57 -4.6 
7 10.33 8.32 8.77 5.3 2.02 2.10 3.8 6.98 7.06 1.2 0.68 0.71 -4.4 
8 9.75 8.29 8.73 5.4 1.94 2.01 3.7 6.63 6.71 1.1 0.77 0.75 2.1 
9 8.57 7.64 8.05 5.4 1.79 1.85 3.6 5.47 5.52 0.8 0.79 0.83 -5.2 
10 11.44 3.55 3.70 4.1 4.39 4.64 5.6 3.41 3.38 -1.1 1.14 1.13 1.2 

gafe#'] 2 
10 X, 0.4g, 

5 3. lOmL^ir^Lt* #^X70%¥^S, 
^^S30^4t, iM>, ##^$1:, ^ 70%f # 
<), /it-i±, ^/)l->Rii 0.45 |im iftM, >it- )A 10 )i Liit # o 

1 mL 0.1 mg fr-j ^t"££ PO, ifo-}"££ PO0.45 |im /it-M, /it->& 
10 10^iLii#„ 

EL ifr/ir ̂ \j ~t~1^1: Jf} 
A % 2j|f; B ^7 0.2%)y/y 

Omin H, A % 20%, B % 80%; 
15 55min H, A % 40%, >^^7^1 B % 60%; 

70min Bt, A ^7 85%, B ^7 15%; 
>^i4^7 lmL/min; #r>J3'J >iL^^7 205nm; ^.mL ^ 

ftifg, M,7jcf 

20 fL7jCf 

^J:(mg/g) = (Cs/W) x (Au/As) x 10F 
QsffcJt (mg/mL); 
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As f € ft il *f J& & ; 
F 4x-j£-H]-f- ( ^iSft la 1, ^r^'^^ft la 1.150, 

5 la 0.779, $L7jcf0.721 ) „ 
10 10 fc, ^%LJLJk2,iit£ty& 10% 

^ft 
4t 2 10 iU'JJM 

ifa 1*3 8! «rf 'Ci pfc] | SI si J&7jCf'^€1*3 SI 

—m —vH'J —vH'J 
mg/g mg/g $rif % mg/g $rif % mg/g % 

1 1.08 5.81 6.22 7.0 3.43 3.70 7.9 10.47 10.88 4.0 
2 3.74 5.50 5.81 5.6 2.97 3.16 6.4 8.50 8.72 2.6 
3 2.50 5.88 6.23 5.9 4.09 4.37 6.8 11.37 11.70 2.9 
4 1.85 4.24 4.50 6.1 2.95 3.15 7.0 8.90 9.18 3.1 
5 1.06 5.44 5.82 7.0 3.19 3.44 7.9 9.87 10.26 4.0 
6 2.84 5.02 5.31 5.8 2.83 3.02 6.5 8.55 8.79 2.7 
7 2.96 4.94 5.22 5.7 3.74 3.99 6.7 9.70 9.96 2.8 
8 1.11 4.42 4.73 6.9 4.00 4.31 7.9 9.76 10.14 3.9 
9 1.71 4.36 4.63 6.2 2.91 3.11 7.1 8.04 8.30 3.2 
10 3.27 5.23 5.52 5.7 3.03 3.23 6.5 8.86 9.09 2.7 

10 £;&#'] 3 
^ ft 0.5g, 

3.25mL^i:^Lt» #^^X40%f ^S, &p & 
S30^4t, 40%f®?tb^AMi-i, M%, 'M 

0.45|im /)t-M, IO^IL 

1 mL 0.1 mg fr-j ^t"££ PO, ifo-}"££ PO0.45 |im /it-M, /it->R 
IO^IL 

EL ifr/ir ̂ \j ~t~1^1: Jf} 
A % 2j|f; B ^7 0.2%)v/v 

20 
Omin B^~, A % 20%, B % 80%; 
55min Bt, A % 40%, B % 60%; 
70min Bt, A % 85%, B % 15%; 
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lmL/min; 205nm; D iYM If lH 
ftfH, #?<^€fti^ -^fL?<^€fti^ M,7jcf-^ftfli^Jf®^ 

'^€ft #? '^€ft -^f '^€ft 
M,7jcf -^ft 

5 &i(mg/g) = (Cs/W) x (Au/As) x 25F 
Csf--€^t E & (mg/mL); 
w#v&JM¥-i:(g); 

As f € ft il *f J& & ; 
10 F 4iCiE- m -f- ( If ill ft la 1, ^r^'^^ft la 1.150, 

la 0.779, fL7jcf-^^ft|g 0.721 ) „ 
10 f >J]'J & 7 10 &, 2# ̂  J*L^ 3, i^A #}& 10% 

^ft 
4t 3 10 

1*3 SI «rf 'Ci pfc] ] SI 'Ugl*3 SI JPL7jCf <ug|*3 SI 

-5" 
mg/g mg/g 

—m 
$rif % mg/g 

—vH'J 
$rif % 

y&M. 
mg/g 

—vH'J 
$rif % 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

2.46 
1.02 
3.05 
1.77 
2.86 
2.32 
1.98 
1.81 
4.73 
3.29 

1.28 
3.26 
4.55 
3.19 
2.62 
2.49 
4.38 
3.05 
2.81 
2.57 

1.36 
3.17 
4.56 
3.25 
2.78 
2.46 
4.21 
2.87 
2.93 
2.52 

6.3 
-2.8 
0.2 
1.9 
6.1 
-1.2 
-3.9 
-5.9 
4.3 
-1.9 

2.97 
5.34 
3.17 
2.48 
3.05 
2.13 
2.34 
2.61 
2.88 
1.62 

3.07 
5.59 
3.07 
2.35 
3.14 
2.19 
2.44 
2.57 
2.79 
1.70 

3.4 
4.7 
-3.2 
-5.2 
3.0 
2.8 
4.3 
-1.5 
-3.1 
4.9 

12.42 
9.76 

10.73 
11.59 
14.32 
12.86 
12.74 
12.08 
12.96 
13.04 

13.02 
9.54 

10.67 
12.14 
14.57 
13.08 
12.62 
11.67 
12.35 
12.94 

4.8 
-2.3 
-0.6 
4.7 
1.7 
1.7 
-0.9 
-3.4 
-4.7 
-0.8 

4 
$L&) o.5g, 

60%^Sf 25mL, ^S, ^^hS30^4t, # 
#/t$3L, 60% /i<A^$3L, >Mi±, 0.45|im 

20 /it-M> /it->R 1 OjiL iit#o 

lmL il^^T O.lmg 0.45|im /)I-M, ^/it-)A 
IO^IL 
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~t~ III : ft} 
^MAJtk3I, A % Zjffi; foibjQ B ^77jC; 

Omin 0t, A ^7 20%, B % 80%; 
55min Bt, A ^7 40%, B % 60%; 

5 70min Bt, A % 65%, B % 35%; 
lmL/min; 205nm; fe:w.$) 10°C„ 

ftfH, #?<^€fti^ -^fL?<^€fti^ M,7jcf-^ftfli^Jf®^ 
'^€ft #?'^€ft -^f '^€ft 

M,7jcf -^ft f!i^J;0 

10 4^: ^3L (mg/g) = (Cs/W) x (Au/As) x 25F 

Csf--€^tE & # ̂  (mg/mL); 
W#v?a^#J:(g); 

Au#v&^-&>f&ft 
As f € ft il *f J& & ; 

15 F 4iCiE-H]-f- ( ^-^iSft la 1, ^r^'^^ft la 1.150, 
la 0.779, fLTjcf-^ftlg 0.721 ) „ 

lO^hf 10 10% 
^ft 

4t 4 lO^hf 

#f 3$. 1*3 00 "^cIRjIf '^3$. 1*3 00 Mj7.Klf 'Vi 3% 1*3 00 

-5" y&M. —vH'J i&£ y&M. —vH'J y&M. —vH'J 
mg/g mg/g % mg/g % mg/g % 

1 3.23 0.54 0.55 1.9 2.29 2.26 -1.1 10.23 10.14 -0.8 
2 5.08 1.37 1.34 -2.2 2.70 2.81 3.9 9.91 10.30 3.9 
3 1.87 1.68 1.71 1.8 2.40 2.47 3.1 8.12 8.37 3.2 
4 2.69 2.61 2.59 -0.8 2.98 3.09 3.5 8.86 9.09 2.7 
5 4.65 1.95 1.89 -3.1 2.15 2.23 3.7 8.79 8.69 -1.1 
6 3.53 3.57 3.64 2.0 3.78 3.95 4.3 7.60 8.09 6.4 
7 6.79 4.67 4.57 -2.1 3.85 4.07 5.5 8.71 8.99 3.2 
8 2.16 3.47 3.58 3.2 4.52 4.75 5.1 10.93 11.32 3.6 
9 3.82 2.94 2.88 -2.0 3.62 3.78 4.3 11.85 11.69 -1.4 
10 1.47 2.93 2.94 0.3 1.20 1.21 1.5 7.93 8.14 2.5 

5 
'^€>i#^2.00mL, 3.t']±fUt4M£-(200~300 % , 5g, 

ft^ 1.5cm)_h, Mf%? 80mL $M, lOOmL iMt, Sf 
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##JLI'JJtL, 5mL -f 50mL itMt, 
M-MA ( 10#) , , /it-i±, ^/it->Rii 0.45|im /it-M, 
>it- )A 1 OjiL iit#o 

5 lmL it# O.lmg 0.45|im /it-M, ^/it-A 
IO^IL 

EL ifr/ir ̂ \j ~t~1^1 
A 3? 2j|f; B 3? 0.2%v/v 

10 Omin 0^, A 3? 20%, B 3? 80%; 
55min Bt, A 3? 40%, B 3? 60%; 
70min Bt, A 3? 65%, B 3? 35%; 

lmL/min; #r>J3'J 205nm; ? 10°C„ ^ 
ftfH, #?<^€fti^ -^fL?<^€fti^ M,7jcf^ftiH^®^. 

15 '^€ft #? '^€ft -^fL?<^€ft 
M,7jcf -^ft f!i^J;0 

&i(mg/g) = (Cs/W) x (Au/As) x 100x1 OxF 
Qsf^ (mg/mL); 
W#v&JM¥-i:(g); 

20 Au#vn» ^-&4&ft 
As f € ft il *f J& & ^; 
F ^X-iE-m-f- ( ^iSft la 1, ^r^'^^ft la 1.150, 

la 0.779, fL7jcf-^^ft|g 0.721 ) „ 
lO^hf 10&, i£^UL^5, 

25 10%^ft#&ffl„ 
A 5 

£k 1*3 SI «rf 'Ci pfc] | SI :£fLf'Ugl*3 SI JPL7jCf <ug|*3 SI 

-f ITS. —m i&£ ITS. —vH'J mi ITS. —m 
mg/g mg/g $rif % mg/g % mg/g $rif % 

1 4.34 5.21 5.51 5.6 2.83 3.02 6.5 9.66 9.39 -2.8 
2 4.56 5.25 5.55 5.6 3.00 3.20 6.5 10.42 9.92 -4.8 
3 3.50 4.15 4.44 7.0 4.16 4.03 -3.2 11.27 11.85 5.2 
4 4.20 4.21 4.50 7.0 4.04 4.36 7.9 11.02 11.19 1.5 
5 3.35 6.81 6.56 -3.7 2.91 3.11 7.1 11.94 12.28 2.9 
6 2.39 6.79 6.56 -3.3 2.99 3.18 6.5 12.11 12.46 2.9 
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7 2.43 4.49 4.38 -2.5 3.32 3.19 -3.9 12.89 12.44 -3.5 
8 3.37 4.01 4.29 7.0 4.34 4.69 8.1 11.91 12.27 3.0 
9 3.98 6.72 7.12 6.0 3.50 3.81 8.8 12.07 12.76 5.7 
10 2.38 6.86 7.27 5.9 3.97 4.30 8.5 11.39 12.00 5.4 

m%fe. 
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fe m ¥ * 
1. ^ ^ff'J 7T >ir 5 

tft , ^f^ilft fa^? ft #, la , 
5 -^^f'^€fti^ M,7jcf -^ftfli^tff <^€ft '^€ 

'^€fti^ -^^f'^€fti^ fL7jcf^ 

2. #fi£#f'^€fti^ 
'^€ft M,7jcf <^ft f^#? 

10 T: 

&i(mg/g) = (Cs/W) x (Au/As) x VxDxF 

Cs if- so 5 ^0 mg/mL; 

^Mi-3? g; 
AU#v&^-$-'f&ft 

15 As f € ft i!*J-J& & ; 
V mL; 
D ###|t; 

^ ̂ 0 *N3uE-0 ̂  F 
/s WKXAS 

20 r = 
u /K WSXAK 

5^t> As3?? <^€ft Ws3?f <^€ft 
2MU&,f i:, WK^^#«']A^^MMfo 

3. l ,#fi£#f '^€fti^ 
'^€ft M,7jcf <^ft fH^tff <^€ft 

25 3? 0.5-15, 0.5-15, 0.1-5, 0.5-15; tt&f)fi£#f<^€fti^ 
'^iSft la, fLTK^'^^pt] 
1.150±0.30, 0.779±0.30, 0.721±0.30, 2.41±0.30; Hfci&flfi£#f?<^€ft 
fit, -^^f'^€fti^ M,7jcf ^ftjfg^f '^€ft 
-ffrMft 1.150±0.15, 0.779±0.15, 0.721±0.15, 2.41±0.15o 

30 4. 1-3 t#— 
T Sf--^ 7K)&)0L/%Ly& 0-1 0^, M.p^t^O-1 

ittiI, &i£fr4fT. 
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5. 4 PJfft*]#, #f 
>£37 10-100%v/v f Sfil^Sf7jci|:^0 

6. 4 0-0.5 

7. 1-6 
^0 37: 

HI /t^Ml; 
A 37 2j|f; B ^7 Omin 

Bt, A 37 10-40%, B 37 90-60%; 40-70minBt, ii^A 
37 20-60%), >^^7^1 B 37 80-40%; 70min A 37 60-100%), 
3^0 B 37 40-0%; 

viiL^^i >;flii37 0.5-2mL/min; 
^VH'J^^-37 190-400nm; 
;£^37 0-50°Co 
8. 1-6 *M£—• 

^0 ^ifM^ 37: 
HI /t^Ml; 

>^^7^1 A ^7 2j|f; B 37 Omin 
Bt, $£^0 A 37 20%, B 37 80%; 50-60min Bt, \1UhJ® A 37 40%, 

B 37 60%; 65-75min Bt, A 37 65%, B 37 35%; 
^'/JitiA.3? lmL/min; 

37 200-230nm; 
;&$&37 0-30°C„ 

0.05-0.5%>y/y; £.3? fcit#rg£T]C;£#1^ 3? 0.2%v/v„ 
10. 1-6 *M£—• 

>iM0 37: 
m /t?Nl; 

A 37 2JIf; >^^7^IB37TK; OminBt, 
A 37 20%), B 37 80%); 55min Bt, A 37 40%, B 37 
60%>; 70min Bt, A 37 65%, B 37 3 5%; 

^'/JitiA.3? lmL/min; 
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200-2lOnm M, 220-230nm; VLi&PJri&k'WjtL&X) 205nm & 
225nm; 

}M. 3? 10 C o 

ii. i-io 
5 m#>#]#<], -f m#4'J#<] #<]; Vti&fiJftiLft)M * , 

Ai #'], M & M # 'J ^ # 'J o 
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