ke kAT kA skt B AT (1 100102; 2.
100029)

K B ERANR LAk ( HPLCELSD) M2 AR RAF R EHR P ABE RE. R HBEFEHEN S

T, HARIE 4 B SR8 ANT R F Rt TR ESH. KA Prevail Carbohydrate ES #2547 & 3542 (4. 6 mm X
250 mm, 5 wm) , ZAE(B) K (A) AAFhAa, KA E R, iR A 1.0 mL « min ™', 48 % 30 °C; ELSD ol 85 24 & B 5 4
90.7 C,EMA(FA) REH 2.4 L min™" M EFIFZESR T 4 A4 4F, 554 SPSS 16. 0 #4754 4

AR AR LS B AR BT, T BA RATO LTS B AMERAE ) B M EAE )T 3 At w ol K 5 5] A 98.52% (RSD =
1.70%) \99.15% (RSD =2.55%) .99.82% (RSD =2.04%) .99.26% (RSD =1.67%) ; B E S HRE ) RixTF RS R

3%, T EMAR R EAM, TR TEHFR MR BERY>MN T, F 4L BB I BIRIE.
D B RCR AR E RS M ik E T R R4 BE AT KA RAE S0 AR
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Determination of Four Saccharides in Qingkailing Injection by HPLC-ELSD

ZHANG Hong=ia' ZHANG Jiayu’ ZHANG Qian' QIAO Yan<iang' LU Jian—qiu®" (1. School of Chinese Pharma—
¢y Beijing University of Chinese Medicine Beijing 100102 China; 2. Center of Scientific Experiment Beijing University of Chinese
Medicine Beijing 100029 China)

ABSTRACT: OBJECTIVE To establish an HPLCELSD method to determine the contents of four saccharides in Qingkailing injec—
tion and carry out cluster analysis of the products from different manufactures. METHODS  Chromatographic separation was per—
formed on a Prevail Carbohydrate ES column with mobile phase of acetonitrile ( B) —water ( A) at a flow rate of 1.0 mL * min™" with
gradient elution; the column temperature was 30 °C; the ELSD drift tube temperature was 90.7 °C and the gas flow was 2.4 L
min~'. Cluster analysis was performed by SPSS16. 0. RESULTS Good resolution and linearities were obtained. The average recover—
ies of xylose fructose glucose and sucrose were 98.52% (RSD =1.70%) 99.15% (RSD =2.55%) 99.82% (RSD =2.04%)
and 99.26% (RSD =1.67%) respectively. The test samples were clustered into three classes. CONCLUSION The established
method is simple reliable and accurate. It can be used to determine the saccharide components in Qingkailing injection and provide
theoretical basis for its quality control.

KEY WORDS: HPLC-ELSD; Qingkailing injection; cluster analysis; xylose; fructose; glucose; sucrose
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1.1
Agilent 1100 Alltech ELSD
2000 AllChrom Plus Data System
( ) (
) ; BP211D.BS1108S
( Sartorius  Switzerland ) ; Milli-Q
Synthesis o
1.2
( : 100231200904) .D-
( : 110833200904) .D-
( 1 111508200404) . ( 1 111507-
200302) o
8 ( F1.F2.F3,
F4.F5.F6.F7 F8) . o
2
2.1
Prevail Carbohydrate ES (4.6 mm x 250 mm 5
wm) (B)- ()

20 min 80% B;5 min 80% B; 11 min 75% B; 20
min 75% B;25 min 68% B;30 min 65% B

1.0 mL * min "' 30 C; ELSD
90.7 C ( ) 2.4 Le*min"'
10 plLo l. 4
( 10).
2.2
2.2.1
N N N 5 mL
0.44.0.61.0.14  0.37 mg * mL™'
2.2.2 1 mL
2 5.25 mL
0.45 pm
2.3
1.2.5.10.
15.20 plL
(pe) (1gW)
(p) (1g4) (Y)
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1 (A) . 5 (B) .
25 (C) HPLC-ELSD
1- 12— MG 14—
Fig.1 HPLC-ELSD Chromatograms of Qingkailing injection

mixed standards ( A) 25 times
diluted sample ( C)

1 - xylose; 2 — fructose; 3 — glucose; 4 — sucrose

5 times diluted sample ( B)

Tab.1 The linear regression analysis of xylose fructose glu—

cose and sucrose in Qingkailing injection

Standars  Regression equations r Range/pg LOD/ng LOQ/ng
Xylose  Y=1.5326p+4.4809 0.9974  0.44-8.72 6.88 22.95
Fructose Y=1.5448p+6.1404  0.99 5 0.61 -12.16  2.98 9.97
Glucose Y =1.548 5p +5.559 5 0.996 0.14-2.78 4.7 15.63
Sucrose  Y'=1.569 Op +6.065 5 0.997 0.37-7.44 1.99 6.65
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N RSD(n =6) 1.10% ~
0. 17% 0. 40% 0. 37% 0
2.5
(F1) 024812
24 h o N N
N RSD 3.73% 0. 68 % -
0.37% 2. 63% 24 h o
2.6
(FI1) “2.2.27
6
“2.17 o
N N N RSD
1.35% 0. 18% 0. 68% 0. 20%
2.7
1 mL 6
~ ~ 3 1
mL. 2 “2.2.27
“2.1”7
2, 4
RSD 3%
2 N N
Tab.2 Recoveries situation of xylose fructose glucose and

sucrose in Qingkailing injection

m( added)  m(sample) m(founded) Recovery Average RSD
Components
/mg content/mg /mg /%  recovery/% 1%
Xylose 2.98 2.87 2.88 97.18 98.52 1.70
2.92 99.94
4.33 3.53 96.92
3.56 98.40
5.43 4.11 101.12
4.08 97.57
Fructose 2.45 2.953 2.74 103.26 99.15 2.55
2.70 100.41
3.05 2.97 98.01
2.97 97.82
3.68 3.24 95.94
3.30 99.46
Glucose 1.24 1.40 1.33 102.4 99.82 2.04
1.30 96. 80
1.42 1.40 9,8.57
1.41 100. 09
1.83 1.61 99.46
1.63 101.62
Sucrose 7.75 9.75 8.73 99.59 99.26 1.67
8.75 100. 10
9.25 9.35 96.77
9.57 101.62
10.88 10.28 99.31
10.22 98. 18
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2.8
10 pL
“2.1”
3,
8 4
7 F3
4 K7 F3
F1
4 . 8
6 o
2.9 8
3 8 4 SPSS
16.0
2, 8
3 F2.F5.
F6.F8 4 F3.
F4.F7 i Fl1
3
3.1 4
3 8 N N

Tab.3 The contents of xylose fructose glucose and sucrose

in Qingkailing injections from eight factories manufacturers

Content of sugars in the samples/mg * mL ~!

No.
Xylose Fructose Glucose Sucrose Total
F1 2.83 2.46 1.42 11. 63 18.34
2 1.45 2.30 1.38 7.23 12.36
F3 0.75 0. 86 0.62 0.45 2.68
F4 0.70 1.32 1.12 2.36 5.50
F5 1.36 2.86 1.25 5.96 11.43
F6 0.96 3.13 2.10 6.93 13.12
F7 1.50 1.00 0.69 0.26 3.45
I8 2.70 2.81 1.32 6.15 12.98
] 5 10 15 20 5
N - - e
= |

Fig.2 The cluster analysis dendrogram of Qingkailing injections

from different manufactures according to saccharides contents
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