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W OE AWM. ZINTFTRRBRMESEPESEN TR, Fk  RAHFEEX, &4 4 Dionex CarboPac PA20, i 3148
A7 7K-1 mol/L B 8% 44 7 % -250 mmol/L R A& (BB , ik A 0.45 ml/min, 4238 % 35 °C, BEAEE 4 10 pl, 4m] 22 4 w40
FOMAENE, SR I R EE B EE RS BB R 2R E LT E YA 0.5~10.0 pg/ml(7>0.998 0) ; 45 % E AL T
P E K6 RSD<2% ; &4 55 m AR EDCFE A 94.8% ~99.1% ,RSD=0.52% ~0.89% (n=9) ., 4t &5 &M ik f
Ay, T TR NG IR A i 4 P opE ey

KR BT GBI AR bR

Content Determination of Carbohydrates in Osseous and Cucumis Extract Injection by Ion Chromatography
ZHANG Wei', ZHANG Tong', REN Lianjie', LYU Wen', HAN Chunxia®, ZHOU Changming' (1.Beijing Institute
for Drug Control, Beijing 100035, China; 2.Thermo Fisher Scientific (China) Co., Ltd, Beijing 100007, Chi-
na)

ABSTRACT OBIJECTIVE: To establish a method for the content determination of carbohydrates in Osseous and cucumis extract
injection. METHODS: Ion chromatography was conducted on the column of Dionex CarboPac PA20 with mobile phase of water-1
mol/L Sodium acetate solution-250 mmol/L Sodium hydroxide solution (gradient elution) at flow rate of 0.45 ml/min, column tem-
perature was 35 °C, and injection volume was 10 pl, detector was electrochemical analysis detector. RESULTS: The linear ranges
of galactose, glucose, mannose, sucrose and fructose were 0.5-10.0 pg/ml(#>0.998 0); RSDs of precision, stability and reproduc-
ibility tests were lower than 2% ; recovery was 94.8%-99.1% (RSD=0.52%-0.89% ,n=9). CONCLUSIONS: The method is sim-

ple, fast and accurate, and can be used for the determination of carbohydrates in Osseous and cucumis extract injection.
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1 #

Dinoex BioLC ICS-5000 {3 2 4t , A i 5 A7 FL 25 L <R
JGIY DP/SP Y P ICESEZE | DC @iEHA , JEHCA fi Ak 246
CLRERIE ) (36 EFE B KR A ) 5 Gk B R A fAb 7
& ] Chameleon7.0 {4, i T 1 3l ( 3€ [ FE 2k K /R A #] ) 5
AG245 LT RF Gl AR 8- 3R 2 24w 3 RPAE (A0 20K
ABHEAR], CosWIAHZEIA: , 1000 mg/6 ml) .

L FUME HIATNE L H R PR R RO R A (S5 1E Sigma 2y
F) L AEEE Y >99.0% ) 5 INEE B [ 5 v CEL g A il 10
1t , RS -5 ml: 25 mg. 10 ml: 50 mg; [ P B 4k, 10 4L, #1
# :5ml:25 mg.2 ml: 10 mg; [E Py C Ak, 104, A% 5 ml:
25 mg.2 ml: 10 mg) ; FVEE (@34l , 78[5 Merck 23w ) s E AL
£ (FE A ACROS ORGANICS 23w, i 1 43 & 1 : 50wt % ) 5
BRI (LA ACROS ORGANICS 23], 43 : 99 % ) 5 ik I
FA K h Milli-Q #8 27K , B % 8 77K - 48 Milli-Q % & 4lifk
(>18MQcem ™),

2 HES5ER
2.1 ‘gt

{4,4i% FF : Dionex CarboPac PA20 (150 mmx3 mm, 6 pm) ,
Dionex PA20 Guard (ii#1:, 30 mmx3 mm, 6 pm) ; i sh4H : 7K-1
mol/L i B2 4475 ¥ -250 mmol/L % 816 B 15 W (B I BRI A

HEEZGS 2016 4F55 27 545 3



JLF 1) 5 i - 0.45 ml/min; A 35 °C 5 HEREE - 10 pls A % -
R TR D5 o ERE T RV Sl A g (038 R 8 R A2k
o FRROMIES A FHE /D 30 mUE K bk (i H: =016
x1 BEXHRER
Tab 1 Gradient elution produre
WAL %

fifE] , min X 1 mol/L BEFRHIAT 250 mmol/L B MLHEIR
=50 % 0 4
150 % 0 4
300 60 0 o
550 3 30 o
551 0 0 %
600 2 0 il

22 BEHIHE
221 RGEGEHAMETR KUK B FRBCEZUN A0
B RERE R RS & 2 A AN R (0.19% ) 100 pl, i
IR REIERR RS (RIS 24 B v JE 10 10 pg/ml, 7B &
G TR
2.2.2  FRINRME T BRI ARV BRI 7L
ZIHE CHE R R S R IS AN R (0.1% )
100 pl, 7K g -3 R BT 21 LR 840 70 o e e B 43 )2
910.5.2.1.0.5 pg/ml [ RGN Lt T AEXRT RE S
223 HHAW RS EEBUESY 1 ml, BT 50 ml I,
IS A AN (0.19% ) 100 wl, KRR R Z 208 , #2457 ; TURP
R, MU 43 31 5 435 (AR FE PRI 2 K e e T 1 5 AR B S Y
FES 2 RP AL I8, 3525 3 A IR B T, BBUR S0, B
PR AT
224 BRI BUE A LBV (0.19% ) 100 pl & F 50
ml A MKFERE R 20, 3250 s IURP A AR YR 4351 5 A A
TR S FIER 4l 7K PR 0I5 A 5 B J I R B T 48 RP A
U8, T2 SRR, BUR LT, B A B X BRI
2.3 R&IERMRMBAMETHIRE

FE 2 2.2 100 F R G058 FAPE I AR A T BT
WA A5 10 pl, 43 e A P Ogg G E | il R i, 1
DLW 1o g%, 22U AN T B0 R SRR AR AR AL S
I 1 4 B BE A3 )R 2.03,2.73 . 1.11 . 1.86, FS A 455
6 404 .6 668.6 663.6 361.5 674; ILAh, i shAH . B A AN ZE A%,
Ba S YA E xR VIER i 7 R
24 HMXRERE

HU2.2.27 U RANLM: TAEXT RIS 10 ul, 23 5%
“2A7IR AT S AR A, T SR AR, DA N B v
Co) Mt A bR TR () A AR AT 1 [0 U1 [l )y A R
MBI LR 2. G5, & BRI T ik P AR PR TR R
4 0.5~10.0 pg/ml(+>0.998 0) .
2.5 PR FNE = RN IE

B2.2.27 R R EE 4 0.5 pg/ml AUZR I T A X R AL I
VI R, FH 25 B T KR Ao AN ) Jo R P38 RV TR, 40 B A
W, il sk g, X RGP T LA . 25 R R (5
W8 LY S 3 E 2 LB R L TS0 R SR e T R 5]
70.02.0.02.0.04,0.06 ,0.07 pg/ml, {5ME R 10 B R E
R4 524 0.09.0.09 ,0.14,0.22 ,0.25 pg/ml.,
2.6 IEEEIRE

R 22,170 F REE AR 10 ul, EAE TG
TEAN, SE SRR A2 6 UK, 0 S A5 A g T R, 25 5, 2L

hEHEE 2016EHETHREH

W HIERE CH ER R R SR T AR RSD 4351k 0.06%
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Fig1l Ion chromatograms
A.system suitability solution; B.test sample solution; C.negative control
solution; 1.galactose; 2.glucose ; 3.mannose; 4.sucrose; 5.fructose
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Tab 2 Regression equations and linear range

B CIEy)xE r SAREH, pg/ml

AR y=2.088 4r—0.153 9 0.9989 05~100
ik y=2.266 1v—0293 3 0.998 5 0.5~10.0
T y=1.048 4r+0.101 2 0.9999 0.5~10.0
Tl y=0.708 2+0.256 9 09983 05~10.0
il y=0.743 950,066 4 09999 05~10.0

2.7 FREMRE

LS 131024 AYFE AL IE 4, 45 42.2.37 U Jy il a5 1L
AT, 0T S SE 0.6,12,18 .24 h I VEA B 1 (0315
A, EREINRE , 10 S 45 B2 A G a R, 25 51, e LR A 20
T RE R OB 1 A A9 RSD 43 51 8 0.82% L 1.05%
1.58% ,1.36% .0.59% (n=5) , ¢ B L0 A A TRFE 24 h INFRUE
AT
2.8 EEMHRE

HUHES- 2R 131024 AFE AL IE H L 3% “2.2.37 WU J5 23 51
AT 4% 6 O3 I i it VSV, 43 RS 2 S 110 pl 7 A B - 853
AL, T 3k 0 TR e o T 2 92 L 0 1 R AR A% B4 1
Frito S5 FURE G ANE T RN IERE R PR
43 524 60.1,482.3.70.8. 1 419.1,605.3 pg/ml, RSD 43 31| K
0.08% ,0.06% .0.07% .0.03% ,0.03% , T WA Jr Y & &
Rt
2.9  fnEEER R

R B S o 131024 AR AE 2, #5218 “2.2.37 T
TR AR L R B R 10 pl, 43 BN A “2.2.27 TR 3 Fh
o R A LR T X R A (0.5, 1.2 pgyml) , il 45 AL
A 3 AR FE A A, B VR B LR 340y, 2R 9 10, 43
P52 17T OG5 AR | 42 A MR T DAV T B 545
A3 B TR S S I A RS ER VR T A, TSR Dl
2.10 HHEENE

BUA B C Ak g3t 30 HLEE & (B Alb A Fp B 45 5 4iE)
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10 pl, 43 3 A B F i, 0 Sk g B, DA E AR A v i AIETHAA O & i A R R 4,
F3 MERKRRGLER (n=9)
Tab 3 Result of recovery test(n=9)

W HREE,  MAR, i, tuﬁ%lilllﬁ( %ﬂp#[ﬁl RSD, W Bide,  IAZ, i, buﬁw& FRIFE RSD,
pg/ml o g/ml b g/ml %, % i, % % b g/ml pg/ml b g/ml £,% R, % %
A 1.363 0.500 1.850 974 98.11 0.80 2235 1,000 3200 965
1.363 0500 1.856 98.6 2235 2000 4159 962
1.363 0500 1.847 9.8 2235 2000 4145 955
1,363 1.000 234 979 2235 2000 4161 9.3
1.363 1.000 2337 974 [t 2312 0500 2786 948 95.63 056
1.363 1.000 2352 989 2312 0500 2793 962
1,363 2000 3337 987 2312 0500 2793 9.2
1,363 2.000 3307 982 2312 1.000 3.265 953
1.363 2,000 3345 99.] 2312 1,000 3261 949
HEh 10.021 0500 10.505 9.8 96.50 0.89 2312 1,000 3270 958
10.021 0500 10512 982 2312 2000 4m 955
10.021 0.500 10498 954 2312 2000 4230 959
10.021 1.000 10.994 973 2312 2000 4234 9.1
10.021 1.000 10.987 96.6 Eid 12627 0500 13112 97.0 97.67 052
10.021 1.000 10.982 9.1 12607 0500 13.116 978
10.021 2000 11.935 957 12627 0500 13.113 97
10.021 2000 11.949 96.4 12,627 1,000 13,610 983
10.021 2,000 11.94] 96.0 12,607 1,000 13.605 978
THehk 2235 0.500 2712 954 9597 0.56 12627 1.000 13.608 98.1
2235 0500 2715 9.0 12627 2000 14593 983
2035 0500 2719 9.8 12,627 2000 14.569 97
2235 1.000 3193 958 12,607 2000 14575 974
2235 1.000 3187 95

R4 HRABWNELER(n=1)
Tab 4 Results of contents determination of samples(n=1)

T ] ] == o s 7
el s i Tﬁil ﬁfﬁf Tﬁf fﬁh fﬁh fg% ﬁfgﬁ%)}
ERARE 130717 2l 10mg 101 441 107 2066 4193 1091 896(14.1)
130832 70 3568 129 018 3552 94
130716 92 044 93 2004 3024 1036
131225 72 342 827 1847 362 945
131012 64 2006 114 219 1790 659
131020 Snl:25 mg 59 356 13 013 3173 81
131230 87 3812 183 1283 37192 916
130915 104 000 144 301 041 899
130902 7 3342 18 192 3565 9
131018 58 3184 10 2073 2949 £7
ERBAL  1403008-1 2nl:10 mg Pl 12470 1009 209 14082 309 1684 (43.6)
20131027 54 256 91 1955 268 m
1404003-1 ns 6413 Bl 4616 6412 1791
2013078 87 047 92 2189 3803 1042
1404013-1 172 237 18 4505 5577 157
20131203 Sl:25 mg 23 §753 202 5268 812 2305
20130828 102 455 131 1667 4740 1150
0131117 123 439 219 509 034 92
03112 206 8546 194 5018 8116 2208
1404004-1 310 7978 313 6103 6194 2090
ERCAL 131013 Sl:25 mg 6.0 495 186 10663 876 2167 2536(293)
140207 846 690 646 17516 7001 3240
140305 624 5632 74 13793 5560 21633
140304 618 471 664 1843 6643 374
130910 590 5162 $1.2 81 5533 1294
140204 10m1:50 mg 604 877 697 14276 5997 2645
140205 64 5066 66 14829 586.1 2703
130502 488 6395 7 13218 6738 21776
131109 22 1926 609 16206 5290 2755
13104 632 501 1118 1156 614 1428
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HPLC 7 [a] B 58 22 i LA AE -1 W ER R /INBERR AN s A5 1Y 5
aFE (EETREAERRFRREAREA, LK K 255086)

FEHES R927.2 XHFER A XEHS
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W E R EIRNNELEATRTE R ER RN F SN Tk, ik RAGRA &SR, &4 A Inertsil
ODS-3 Cus, iR BhAB A TIE-0.2%BBR vt (A6 B2 , 7%k 2 1.0 ml/min, A58 4 30 °C, 40k K 4 230 nm, #5410 pl, 4R AT
| 2R ER B R AR I AR R M S B 54 0. 041 0~0.820 0.0. 037 6~0.752 0, 0. 095 2~1.904 0 png(r=0.999 9) ; An =
N E AR 4 97.31% ~100.41% ,98.32% ~101.76% .99.16 % ~101.30% ,RSD 431 4 1.10% .1.20% .0.76 % (n=6) ., %# 3% % %
f R e, TR T2 ALe =454 .

KEBIR  w AT AR BER R s ik k

Simultaneous Determination of Geniposide, Berberine Hydrochloride and Baicalin in Annao Pill by HPLC
SUN Yantao (Inspection Dept. of TCM, Zibo Institute for Food and Drug Control, Shandong Zibo 255086, Chi-
na)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of geniposide, berberine hydrochloride and ba-
icalin in Annao pill. METHODS: HPLC was performed on the column of Inertsil ODS-3 C;; with mobile phase of acetonitrile -
0.2% phosphoric acid solution (gradient elution) at a flow rate of 1.0 ml/min, the column temperature was 30 °C, the detection
wavelength was 230 nm, and the injection volume was 10 pl. RESULTS: The linear range was 0. 041 0-0.820 0 pg for geniposide
(r=0.999 9),0.037 6-0.752 0 pg for berberine hydrochloride(#=0.999 9) and 0.095 2-1.904 0 pg for baicalin(#=0.999 9), respec-
tively; recoveries were 97.31% -100.41% (RSD=1.10% , n="6) , 98.32% -101.76% (RSD=1.20% , n=6) and 99.16% -101.30%
(RSD=0.76% ,n=6), respectively. CONCLUSIONS: The method is simple and accurate, and can be used for the quality control

of Annao pill.

KEYWORDS Annao pill; Geniposide; Berberine hydrochloride; Baicalin; HPLC
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FFEL AT BEAE BT AR . DRI, 78 AR 7= 0 R v N 3 T TR i
AL — BB T R ek .
32 RFMRFE

P Atk i a3 B AT DU S AR PR B IE) 30 min LS 3
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