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Quality control for Carbohydrates of Yiqi Fumai Lyophilized Injection based on
quantitative analysis of multi-components with a single-marker
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Abstract: Objective To establish a quantitative analysis of multi-components with a single-marker (QAMS) method for the
determination of four components in Yiqi Fumai Lyophilized Injection (YQFM) and the feasibility of establishing QAMS methods
on ELSD was further explored. Methods Fructose was used as the internal reference substance. The relative correlation factors (f)
of glucose, sucrose and maltose were calculated and established. The results were compared with those obtained by the external
standard method in 25 batches of YQFM. Results Within the linear ranges, the f values of glucose, sucrose and maltose to fructose
were 0.743, 0.823, 0.695. The two methods show the significant difference in assay results. Conclusion HPLC-ELSD can precisely
determine contents of four carbohydrates in YQFM; meanwhile, the accuracy of QAMS method built on ELSD was inferior to that of
external standard method, and the working principle of ELSD and feasible concentration range remain to be further studied.
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Waters Alliance /=5 30GRAH IS, UG 2695 %
FEH RS, 2420 78R GHUES 4%, Empower 2.0
itk TAER (S2[E Waters A7) ); Agilent1100 =15%
WA (S5 Agilent A7) Alltech ELSD
2000ES 9l %% (32 [E Alltech 72 7)), Agilent
ChemStation T Eul (S Agilent AF]). FEikAE:
Alltech PrevailTM Carbohydrate ES (250 mmX4.6
mm, 5 pm), Asahipak NH2P-50 4E (250 mmX4.6
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gk (Milli-Q R4k R=4:, % Millipore 2
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Alltech PrevailTM Carbohydrate ES (250 mm X
4.6 mm, 5pum) ikHE, LA (A K (B) 4
WEhH, BEEEVEML: 0~4 min, 80%~75% A; 4~
10 min, 75% A; 10~12min, 75%~65% A; 12~
15 min, 65%~50% A; 15~16min, 50% A; 16~
17 min, 50%~80% A; 17~20 min, 80%A, AR
Ui 0.8 mL/min, #HE 30 ‘C. ELSD MR
65 C, /K S 172.37 kPa, B35 10, Wi% 28Nk
I 60%, HEFER 20 pL. 7RI N, YQEM
o4 PRI B R A, (kLA 1.

A
2 4
M ! ‘I oy

01234567 891011121314151617181920
t/min
1-SOBk: 276260 s 3-1EH: 4-42 20k
1-fructose; 2-glucose; 3-sucrose; 4-maltose
1 RBEWE&E (A) Ri#ti&E (B) 89 HPLC &ikE
Fig.1 HPLC chromatograms of mixed reference

substances (A) and sample (B)
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RN, HIRIRE SN 475, 1.29, 2.02. 1.06
mg/mL IR G0 B, T 4 CUKM IR AT,
LR

FREC YQFM £ 0.65 g, K3 FKE, & 10 mL 4%
M, B S mL ik o0 HiE, b O ALBREF () SPE
T AT, RO AN RN, TR 10 mL 4li4koK
e, PRBUAEE 1.0 mL/min, WCHE R VEOR SRR
T 25 mL AR, IKERBZIE, #8541 0.45
um THFLUENE, RITH.
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Table 1 Linearities and ranges of four carbohydrates

D% B Epg S AN Hl g r
b 1g4=1.0336lgm+8.5182 19.00~95.00 0.9999
GiE=L 1gA=1.23501gm+8.5641 5.16~25.80 0.9996
FERE 1gA=1.10431gm+8.5917 8.08~40.40 0.9998
ER 1gA=1.20961gm+8.5525 4.24~21.20 0.9999

24 FEEEIRE

FEE I “2.27 TR VAR IR 10 uL,
$2 217 BN s 54, TR — H N EEEEHERE 6 IR,
WA G I A, TF5 RSD. S5 5LR0E . w7
BE RERE. A2 ZPREEIART) RSD 205004 0.94%.
2.00%- 1.22%- 1.08%, KL FAUANE 2
FE R 4f.
25 FREMRIE

Rl — A e S RS 04 24 4. 8. 12,
16h, % “2.17 WiH O SAFEFENE, W& O
I TAN, 115 RSD. 25 AbE. AN, B, &
ZERHIE AN RSD 43514 0.16%- 0.12%. 0.08%-
0.29%, RIIPMEHAE 16 h WERETE R 4T
2.6 ESMHRAE

IR —HEAE AR 2 0.65 g, % “2.27 TR 56
1T 6 At 4% “2.17 IR (i 4k
FENDE, sk & i, 555 & RSD.
SEOLRE S R SR AR R RBP4
B8 115120 3115, 35.18. 11.46 mg/g,
RSD 4354 0.30%- 2.54%. 1.40%. 2.84%, W]
AIEH N R
2.7 InAEIGRIE

A —HEREAR 2 0.325 g, “T4T 6 1), KSR E,
3 AR FE S R R RS (1D B —
SER AR IR, $2 “2.27 TR 5kl &R g
W, 3% 217 TR I SRR S, SR
WU TR, T DR S RSD . &5 S JL0E . 128 40
RERE 22 PP IR~ P 2 [ 2 4300 A 96.76%197.87%
96.49%-97.42%, RSD 7351124 0.73%-1.53%-+ 1.73%-
1.63%.
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2.8.1  fIMIE  REEWIR “2.27 TR TR0 B
WU 8. 104 12, 14, 16+ 18 pL yE AN (AIEAL,
& “2.17 TN EASAAFEERENE, AT 3 4, Wl
FHR I AR . ARKE NS, St A
) ERE RN 2600  RERE . 22 ZPHI fios (22 RSD
i, DA AR ST E B IR B4E
YA B AR RS TE R 75 &5 AR f 00=0.745
fie9=0.827 f %=0.697, RSD 43714 3.19%- 1.98%-
4.04%, &S5RI 2.

AR, f=llg (MX1000) X1g (4,X1000) /[lg
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Table 2 Relative correction factors of carbohydrates(n=3)

REREARFR /UL S S m S
8.0 0.708 0.800 0.653

10.0 0.728 0.813 0.677
12.0 0.743 0.823 0.695
14.0 0.755 0.830 0.709
16.0 0.763 0.836 0.719
18.0 0.771 0.841 0.729
FIIE 0.745 0.827 0.697
RSD/% 3.19 1.98 4.04
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Table 3 Effects of various factors on f values

AR I PR
Sfm Sfm S oam
Waters 2695-2420 Prevail Carbohydrate ES 0.745 0.827 0.697
Asahipak NH2P-50 4E 0.735 0.816 0.684
Agilent ZORBAX Carbohydrate 0.738 0.820 0.694
Aglient Prevail Carbohydrate ES 0.743 0.825 0.695
1100-ELSD2000ES Asahipak NH2P-50 4E 0.736 0.817 0.696
Agilent ZORBAX Carbohydrate 0.739 0.819 0.695
FER 25°C 0.742 0.825 0.694
30°C 0.745 0.824 0.697
35°C 0.751 0.822 0.701
PR 0.7 mL/min 0.744 0.822 0.694
0.8 mL/min 0.745 0.824 0.697
1.0 mL/min 0.746 0.830 0.700
B YN SR A1 0.745 0.824 0.697
S 5 2 0.745 0.822 0.695
S 5L 3 0.744 0.822 0.694
FHME 0.743 0.823 0.695
RSD/% 0.57 0.45 0.55
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F4 QAMS Z5IMRENE 4 HHERILER(n =3)
Table 4 Determination of four carbohydrates by QAMS and external standard methods (n = 3)
oy SR B/ (mgg ™)
5 % Sk {keL HERE o
Shbsik  AhbRiE QAMS  RSD/%  AMEik QAMS  RSD/%  Shhiis QAMS  RSD/%

S1 113.23 31.99 30.94 2.36 35.10 46.58 19.88 11.04 25.54 56.06

S2 116.58 31.91 3143 1.07 33.39 47.07 24.04 9.02 25.68 67.90

S3 107.37 31.38 30.05 3.06 3548 45.28 17.16 11.70 25.00 51.25

S4 110.37 31.85 30.50 3.06 35.36 45.90 18.34 11.73 25.30 51.83

S5 111.81 32.21 30.77 3.23 35.88 46.38 18.05 12.66 25.55 47.71

S6 111.11 31.85 30.63 2.76 35.72 46.19 18.08 12.56 25.49 48.06

S7 107.45 29.40 29.58 0.43 32.82 44.53 2141 9.14 24.59 64.78

S8 113.99 30.65 30.85 0.46 33.17 46.65 23.88 9.13 25.52 66.89

S9 114.21 31.38 30.75 1.43 33.06 46.28 23.56 8.20 25.05 71.67
S10 115.93 31.48 31.32 0.36 35.55 47.88 20.90 10.95 25.86 57.28
S11 115.85 31.41 31.00 0.93 34.93 47.23 21.17 11.78 25.77 52.69
S12 112.43 30.77 30.36 0.95 34.52 46.36 20.70 10.91 25.27 56.13
S13 114.72 30.93 31.02 0.21 34.73 47.27 21.63 11.07 25.76 56.41
S14 114.85 31.16 31.03 0.30 35.28 47.25 20.51 10.72 25.60 57.94
S15 117.38 31.09 31.54 1.02 34.74 48.22 22.98 10.94 26.13 57.95
S16 108.54 29.43 29.92 1.17 34.49 45.64 19.68 10.15 24.96 59.65
S17 113.09 31.01 31.02 0.02 34.85 47.40 21.58 10.44 25.63 59.56
S18 110.90 29.87 30.64 1.80 32.27 46.30 25.25 9.03 25.34 67.11
S19 115.51 31.84 31.38 1.03 32.50 47.14 26.00 11.08 2591 56.70
S20 115.12 31.15 31.17 0.05 35.18 46.88 20.16 11.46 25.37 53.41
S21 115.70 31.14 31.36 0.50 33.01 47.38 25.28 10.87 26.00 58.03
S22 114.68 31.67 31.25 0.94 32.66 46.98 2543 11.09 25.85 56.51
S23 114.11 31.84 31.21 1.41 32.26 46.77 25.97 10.23 25.71 60.91
S24 114.99 32.08 31.48 1.34 32.76 4721 25.55 10.51 25.96 59.91
S25 113.57 31.68 31.07 1.37 32.23 46.57 25.74 10.54 25.63 59.00
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