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Determination of Sugars in Red Ginseng, Ophiopogon Japonicus and Its Preparation by HPLC-ELSD

LING Yipingl, XU Bingyongl, LIU Wu?, LUO Yaqinl, ZHENG Yan'(/.Chiatai Qingchunbao Pharmaceutical Co.,
Ltd., Hangzhou 310023, China; 2.Changsha King-eagle Medical Science and Technology Co., Ltd., Changsha 410013, China)

ABSTRACT: OBJECTIVE To establish a method of simultaneous determining for fructose, glucose, sucrose and maltose in

red ginseng, Ophiopogon japonicus and Shengmai injection. METHODS  Alltech Prevail Carbohydrate ES(4.6 mmx250 mm,

1

5 um) was adopted with acetonitrile-water(72 : 28) as molile phase. The flow rate was 1.0 mL-min~". The column temparature

was maintained at 25 ‘C. ELSD was was adopted with the drift temperature of 40 ‘C. And Nitrogen pressure was 3.5 bar.
RESULTS The linear range of fructose, glucose, sucrose and maltose were 1.01-20.20 pg, 0.48-9.66 ng, 0.95-19.08 ug and
0.96-19.28 ng, respectively. The corresponding average recovery rates were 95%—105%. CONCLUSION The method was
simple, accurate and reproducible and can be used for the quality control of Red ginseng, Ophiopogon japonicus and its
preparation of Shengmai Injection.

KEY WORDS: red ginseng; Ophiopogon japonicus; HPLC; ELSD; sugar
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2 HESHR
2.1 (B gAF

4 1% #% :  Alltech Prevail Carbohydrate ES
(4.6 mm X250 mm, 5pum); FshH: ZME-KER
(72 : 28); Yik: 1.0 mL-min~'; FEi: 25 ‘C; ELSD
Kgs: ZASEJ): 3.5bar; EREEE: 40 C.
HR A E o R I T TR =2 000, FUHE. AR
FEWE . 22 200l 55 A0 A0 1 7 B FE V> 1.5
2.2 0RO A%

3 DRGSR ECR 0 HEGS:  D-JI8 7K 25 B %
D TR T R RN 22 R RS, N 80%
R B e 1 mL 205 30 1 mg. A6
0.5 mg. FEWE 1 mg. ZZ20H 1 mg VR G B
W, AR,

2.3 PR SR &

231 AR IIES A AT,
WOHLRT 29 1.0 g, KE%ARE, BT 250 mL (¥ ke
b, KK 100 mL, AN#UA 30 min, 2

A B
1

3
i

IR0 5 F 0.45 pm JERRBES, HRERIEM, BN
2L S

232 AAPERIEEIIEl S A MBI,
INFZ 42y 2.0 g, FEME, BT 500 mL 1[5 ke
b, KB IAIK 200 mL, A1FE 30 min, 2
I 0.45 wm JEREIERL, HUSLUEM, RNz 4ft
SN

233 ZEEHHAKNEBR SIS BE RS
IR B 5.0 mL, BT 25 mL E# A,
MUK REEZI 8, #BA), RIS 220 5
B

2.4 kiR

241 BREMERE 0B EEFIOK), LS
AP, ST L, R
AN IR, % “2.17 TR A SRR T
SER LI 1. ZREN], 205 RERERIEE R 3
AP BB L AR B e e, AR E
FEFRE 4 A B 5 T8 TR A7 TE, 25 R LI 1
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Fig. 1 HPLC chromatograms
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C-42%; D-%4: E-SFEMMG -0 220 3-KE: 4-22 40,

A-blank; B-mixed references; C—red ginseng; D—Ophiopogon japonicus; E-Shengmai injection; 1—fructose; 2—glucose; 3—sucrose; 4—maltose.

242 BMERR 70N WU G0 R TR
1, 2, 4, 8, 10, 15, 20 pL, BEFEME, DAHERE
H(ng) I O BTABFR(X), LU TR R HOh 9
AR R (Y)Y, A9 B0 IR OBE I & M Bl Uy RE R
Y=1.472 7X+4.709 2, r=0.999 1, % %H (1) £ ]
HJTFEN . Y=1.497 3X+4.697 4, r=0.999 6, HEHk
(R ZAE R T FE Ky . Y=1.471 8X+4.705, =0.999 0,
F PR TR . ¥=1.500 1X+4.589 1,
r=0.999 4. Z55LRW], SUBE. AR, R, &
R HIAE 1.01~20.20 pg, 0.48~9.66 pg, 0.95~
19.08 ug, 0.96~19.28 ug P 5 R IF IR EEL PR
243 FEERE  HARZ R RS
TRA T IR S 10 pL, JESEHERE 6 WK, IS 5504
A, THA A& A RSD: HBE K RSD 4 0.51%,
HIZE BE ) RSD A 1.07%, JKEREY RSD 4 1.27%,
FZEHE RSD 4 1.23%.

I TADRG 85 R0 . R 35 W TR 5 ) R ot Y
1396 -
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10 pL, ELEFE 6 d, BEREEFE 1 IR, WA &0
0, PRI RSD: SR RSD 4 2.26%,
HIZEHE Y RSD 2 2.83%, JERE) RSD A 3.02%,
F 2R RSD H 3.17%.

244 EEMERE WAZHMAES: hs09133),
P “23.17 WURJ7ESPATHIE 6 MRS, HE
B RS L A R A, R RSD . 45 R,
JEHES B RSD N 2.20%, #ZZEHESE RSD N
2.35%.

WAL M AT : md09133), #% “2.3.27 T
NOFIETATHIS 6 ANFEN, AR I A A b
S, IRV RSD M. 450, ARG E
RSD 4 1.11%, RFE5 5 RSD 4 3.79%.

WS ETFESE S : 0910241), F% “2.3.3”
WUR T PATHI4 6 MRS, VRN E JL R0
HIATHE . RERE. ZIZEREM SR, JRTES S
H1 RSD fH. Z5HRKN], KW, AN R,
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FZEPEN RSD 43514 0.46%, 1.29%, 0.69%,
0.76%.

2.4.5 RGOS BRI AR =
LB 25K 9 Uyt 5: hs14046), FEYZ) 0.5 g, Kb
BERRAE o RS BOINAH  FFF A I 5 = 80%,
100%,  120% ¥ e b 0T JE it 122 200 0] JELA A 1
Jn7K 100 mL,  Jn#AEIE 30 min,  $EE0GRE 05 H
0.45 wm JEYEIE, HUAEIEW, VI E & i,
FUFE IR, g W& 1.

R1 U5 ERESZFESENREKESER0=9)
Tab. 1 Results of recovery for sucrose and maltose in red
ginseng(n=9)

2% Ykt Sk N/ WA B A RSD/

R g mg mg mg %  WE% %

05012 428 344 755 952
05076 433 359 777 95.8
05055 431 347 765  96.2
05016 428 437 858  98.4
BERE 05038  43.0 429 842  96.1 96.1  1.83
05061 432 424 832  94.4
05029 429 513 922 961
05076 433 505 934 992
05003 427 519 913 937

05012 645 51.6 1153 984
0.5076 653 51.2 1135 94.1
0.5055  65.1 51.9 116.7  99.5
0.5016  64.6 64.5 126.6  96.2
0.5038 648 64.1 1253 943 96.5 1.95
05061  65.1 65.2 128.0  96.4
05029  64.7 77.9 1393 957
0.5076 653 76.5 1383 954
0.5003  64.4 71.3 140.3 982

R AR AR B =LA 9 (b5
md14044), R 1.0 g, FEEME, 200k %mn
ANF ST RE SR 5/ 80%, 100%, 120% 1)
B SXoF L it R 2 BT L, RS AN K 200 mL,
AP 30 min, FEHCEH 0.45 pm BEPELS, HX4:
VEW, VB E SRS R, IR L R R, 4
R 2.

R B PR LR T T 84.6 mg,  D- TG /K i 2 4
TR 43.1 mg, BEREXTHE S 89.6 mg, FZFHE—
IKEWIHE I 90.2 mg H 100 mL S5, FHKE
2K, BRA], A RTRA X R A A
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®2 ZATRESHAHESENTEKEERA=9)
Tab. 2 Results of recovery for fructose and glucose in
Ophiopogon japonicus(n=9)
XA MR CaR MNER JA R [ElEe SF4IEL RSDY
hE g mg mg mg %  WCE% %
1.0082  87.3 69.6 155.2 97.6
1.0094 87.4 68.5 153.2 96.1
1.0024  86.8 69.3 153.7 96.6
1.0038  86.9 86.5 170.2 96.3
AHE 1.0076 872 87.1 1683 931 958 1.77
1.0104 874 87.0 171.1 96.2
1.0058  87.0 104.2 184.9 93.9
1.0152  87.9 104.8 186.5 94.1
1.0006  86.6 104.1 188.6 98.0

1.0082  20.0 15.6 344 923
1.0094  20.0 16.2 35.8 97.4
1.0024  19.9 16.1 352 95.1
1.0038 199  20.1 39.6 979
WAE 1.0076  20.0 19.8 38.6 940 950 2.14
1.0104  20.0 19.1 384 96.1
1.0058 200 245 432 949
1.0152  20.1 24.1 423 92.0
1.0006 19.8 253 439 951

AR O M S /RN A5 1404251)
I mL, & 10mL sHEH, 233 AR A%
AR 4, 5, 6 mL % 3 4, HIKESR, #£4,
SERCH] 9 U, [RNEM e, THAERICER, 4RI 3,
2.4.6 fEthiE: WA HH, KikHgas
B, A IAECE 0, 1, 2, 3, 4, 8, 12,
18, 24 h J&ll @ REWE 5522 20, 1 SE0RE (1 e i A
RSD fH. 5%, BRI RSD (H M 1.65%, #ZH
f*) RSD 1H A 1.93%, KL SR M b 2 28
Bl R AR 24 h NERE

WA A M, ARIEA 2% 22 I W, 43
WIAETRCE 0, 1, 2, 3, 4, 8, 12, 18, 24 h il
& ARE 5 WIS, VHEORE I g [ AR RSD . 45,
HEM) RSD 1H K 1.69%, WHZiHEN RSD {H A4
1.74%, 3 W 27 A Ak v o b R0 L5 6] 465 1
24 h WIE A E 1 .

WS AR, K £ 22 A S A
VTR, O IECE 0, 1, 2, 3, 4, 8, 12, 18,
24 h JEI5E &ARE, THELREI IS AR RSD {H . 45
B, BLBEA) RSD (A 1.39%, %58 RSD H A
1.57%, PR RSD {H4 1.48%, #ZHEH) RSD
HA 1.93%, 3 B 2 22 1 S0 Atk ol 3 v b 5
E 24 h I S AR E 1

Chin J Mod Appl Pharm, 2014 November, Vol.31 No.11 - 1397 .



R3 SEEFTBPAES BN T E R LER@H=9)

Tab. 3 Results of recovery for sugars in Shengmai injection

(n=9)

W SR AR/ WAGE/ g/ PRl RSD/

L% mg mg mg % W% %
41647 33840 75270  99.4
41647 33840 7.4900 983
41647 33840 7.4840  98.1
41647 42300 83850 998

FRE 41647 42300 83870 998 99.9  1.38
41647 42300 84050  100.2
41647 50760 92160  99.5
41647 50760 93640  102.4
41647 50760 93130  101.4
21289 17240 3.8230 983
21289 17240 3.8160  97.9
21289 17240 3.8440 995
21289 21550 42592 989

WA 21289 21550  4.1886 95.6 98.0  1.71

21289 21550 41776  95.1
21289 25860 4.6964 993
21289 25860 4.7103 99.8
21289 25860 4.6677 982
44742  3.5840  8.0303 99.2
44742 35840 79959 983
44742 35840 79699 975
44742 44800 87895 96.3

HEWE 44742 44800 89196 99.2 98.6  1.44
44742 44800 89196 992
44742 53760 99095  101.1
44742 53760 98156  99.4
44742 53760 97048 973
41347 34106 75435 99.9
41347 34106 74929 985
41347 34106 74639 976
41347 42633 83169  98.1

KIEWE 41347 42633 82566 96.7 98.4  1.14

41347 42633 83765 99.5
41347 51159 91900 988
41347 51159 92184  99.4
41347 51159  9.1023 97.1

24.7 MR SEREKR B “2.27 TR RG X
A 1 4y, KB R RE, RS2 L 10 pL
HEREDUAR, 45 LI AL (A I B % (e bk 3 1 1
LIS 5B 4 1.78 pg'mL ™, #2544 2.07 pg'mL ™,
HEREA 1.88 pgmL™', FZEHEA 2.56 pgmL ™ E
EBRAAEIELL 10 0 1 TGN 5.33 pgmL,
iRl 6.21 ngmL™, BEBEA 5.65 pgmL™', &
MR 7.67 pgmL
2.5 FEAIIE

R 2 WU AR RS 10 uL A1 20 ul, %
- 1398 .
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P 10 L, BEFFIIE, DAAMR P TR0 2L
TR AR R, SRR 4 5K S,

R4 USHEXAHMFEAENEE0=10)

Tab.4  Determination of sugars in red ginseng and
Ophiopogon japonicus (n=10)
LSl /% H AR
oy — U T s -
TR P RbE AR
hs09126 10.46 12.89 md09126 9.86 2.41

hs09127 10.42 12.27
hs09128 9.41 12.48

md09127 11.98 2.87
md09128 13.43 2.82

hs09129 10.25 12.97 md09129 9.8 2.66
hs09130 11.63 12.02 md09130 11.17 2.77
hs09131 9.71 12.39 md09131 8.35 2.04
hs09132 10.61 11.96 md09132 11.53 2.74
hs09133 9.45 12.87 md09133 8.80 1.84
hs09134 10.96 11.90 md09134 8.61 1.98
hs09135 8.64 12.93 md09135 9.62 2.89

RS SREFAFBEN S E@=10)

Tab.5 Determination of sugars in Shengmai injection(n=10)

& /mgmL™

fit's - -

P AT T % Ik
0910152 4.139 2.141 4.448 4.084
0910161 4.535 1.896 4.538 4.118
0910172 4.437 2.016 3.997 4.224
0910181 3.844 1.633 4.038 3.762
0910192 3.862 1.650 3.957 3.797
0910201 3.81 1.490 3.825 3.547
0910212 4.003 1.516 4.176 3.726
0910221 4.522 1.894 4.959 4.626
0910232 4.376 1.833 4.042 4.043
0910241 3.545 1.425 3.982 3.630

3 it

PR R ADCR AR TR, TovE M
WA . L, ASEERH ELSD £ dl#:, &
J& PN TR i R Y 2 R P 1R B ) Y A
W%, v TR K

TE 412 Rl Az 2 2P ARk 3 VR 1 1) 4% 5 V24
e, 2 AR BOE (G K. 50% L EE. 70%
Ll 90% LWEAE)HEAT T e, RHRHUT LTS
IFARNRSRE . SRR EAT T I, R
WA AT T I . g5 R, DUKAE R,
IRl BUSCR Be, JF H 30 min 4RI 4

Wik FIRTIEST A B LM KL HIRIS
FEGHR I BER B I e R B, A S 2 h B8
ARSI, AW T RREL, 4N
10%~12%, 24250 25 3 5 w40,
Hrp BHEL K 10%~12%, SLOS2450 P HIEERE S
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ZESERE A B, IATE RS 2% S2ENW
HPRURE R 22 2R A B, 490 4 mgemLT,
WA AN 1.5~2 mgmL™ . [FIEY, 2
ZEERTCH 4 AP F B S R M 2
LA A PSR R A 5

ARSI RN T MHER . TR TER.
HPRFE R BTV, I R . 2220 h . AUk
HIARE 4 DPER B RINIE, X B HILL S
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