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HE BW: xHdREIAMEHR P H B BB ARG E kT, F
7R R AgNO, B2 EN E fMAM A E, RASERMEE - TE R EMNZ R ENESE; &
A A2 Su AR A (250 mm X 4.6 mm, Spm ), A TR — K (75:25) AiAHA8, AR 1.0 mL - min', 45
35 °C, RBAIBE 35 Co, ER: ANALENTHEZLERKNAE, FH M EKE(n=9) #4 99.8%.
H ik Ao R4 3t AE K E > A 4E 0.888~4.44 7 0.488~2.44 mg-mL 9 SE B A & M X A R AT, Kol R
(S/IN=3) % % 4 0.042 2 0.013 mg* mL™", & & F& (S/N=10) % 3| 4 0.14 #= 0.04 mg - mL™", -F 3 Hn £ = &
F(n=9) 5 A 4 99.4% F= 99.5% . 10 LAt o] 4 R . AN S F A THETE A 98.3%~99.8%, H
W 4 98.7%~99.6% , R Az H1 95.2%~96.4% ; A Fr kM E 4R L P B ikm w4 R AR L AR £
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Improved method for the content determination of components in
glycerol fructose and sodium chloride injection
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Abstract Objective: To improve the determination method of the three components ( glycerin, fructose, sodium
chloride ) in glycerin fructose and sodium chloride injection. Methods: The content of sodium chloride was determined
by silver nitrate titration while glycerol and fructose were determined by HPLC—RID. The chromatographic separation
was performed on a Su NH, column ( 250 mm x 4.6 mm, 5 wm ) with the mobile phase of acetonitrile—water ( 75:25 ),
the flow rate was 1.0 mL * min~". The temperature of column and flow cell was set at 35 °C. Results: The determination

method of sodium chloride showed an obvious titration end point and the average recovery was 99.8%. The linear
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relation was good within the range of 0.888-4.44 mg * mL™" for glycerol and 0.488-2.44 mg+ mL™" for fructose.
LOD ( S/N=3 ) for glycerol and fructose were 0.042 mg* mL ™" and 0.013 mg * mL™' respectively, while LOQ
( S/N=10 ) were 0.14 mg * mL'and 0.04 mg + mL™" respectively, and the average recovery for glycerol and fructose were

99.4% and 99.5% respectively. The results from ten batches of samples were as follows: the contents of sodium chloride

ranged from 98.3% to 99.8% correspond to labeled amount while glycerol contents ranged from 98.7% to 99.6% and

fructose contents ranged from 95.2% to 96.4%. The results were almost the same as those measured by ChP method with

the relative deviation less than or equal to 1.0%. Conclusion: Compared with ChP method, the chromatographic column

used in this method is cheaper and it can be widely applied. And cheaper and components have better chromatographic

behavior detected by differential refractive index detector ( RID ) than those detected by UV detector. The method can be

used for quantitative determination of glycerol fructose and sodium chloride injection.

Keywords: glycerol fructose and sodium chloride injection; content determination; silver nitrate titration; HPLC—

RID; H' column ; NH, column
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A REBEZFIE A I bRE ; CIE R Eiga, K R
B,

2 HEE&R
21 GAkEE AR e
2,11 FEEINRE
¥ % 1 T i R S 10 A T S VR 10 mL, B



‘J PA 25 ¥ 4 #F 22 E  ChinJ Pharm Anal 2017,37(5)

*913-

250 mL HEFEI A, IEr ik 7K 50 mL Fks, in ARG I
W (1—50)5 mL BRIRES 0.1 g LI RN FE /R 5
T4, FH AgNO; T 5 TR X8 287 TR PR 8 4 €0 7 728 1Tk
2140 O SRTHFERY AgNO; T 2 ARFR, [ Az 1k
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SETRIATR, € h AgNO, T4 E TR KM
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Tab.1 Recovery test results of the investigated compounds

414 . 'L?;ﬁ;’?i T UGS e SR
( compound ) (original content )/ (added content )/ (detected ( recovery )% (average recovery )/ RSD/%
mg mg content ) /mg % (n=9)
SAAEH ( sodium chloride ) 44.85 35.08 79.80 99.8 99.8 0.11
43.85 88.40 99.7
52.62 97.36 99.9
b (fructose ) 123.74 100.21 224.92 100.4 99.5 0.89
125.26 247.54 99.4
150.31 270.38 98.7
i Cglycerol ) 248.58 200.60 447.12 99.5 99.4 0.90
250.75 500.79 100.29
300.9 541.25 98.50
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2.2.1.2 MRS RS B ECH R RS AL
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T : 35 °C 5 dERERE: 10 pL.
2.2.3 ik
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Fig. 1 HPLC chromatograms of mixed reference substances ( A ), sample ( B ), fructose negative sample ( C ) and glycerol negative sample( D )

2232 ZLMEXRRFELE KE 22117 W
T H IR A X IR S A 2.4.6.8. 10 mL, 4 5 &
10 mL & 6, oK B B 28 20 B2, ) BH I T A
W B M 0.888~4.44 mg - mL" K SR OB R Ak BN
0.488~2.44 mg - mL™" 11 B B % HR 5 V. RS 25 I

A5 B0 o B S VA TR 4% 100 L, T A SO A 2
TEAN, T SR 45 10 T 0 T AR DAOGT R B T v
X(mg-mL™") AEARAR, AL Y (nRIU x s ) AL
b, FEAT RN 34T, HJb R0 SRR 4 1] 05 7 2 Je 4 v
FIL 2,

x2 HiEMRERNLMEERE.@EFEGRNREEER

Tab.2 The linear range, regression equation, LOD and LOQ of glycerol and fructose

g > b S & ‘T\" 1 s =N
o .kr&bpﬁl SE— LAl FE TR
(linear range )/ . . r (LOD )/ (LOQ)/
( component ) o (regression equation ) o .,
(mg'mL ) (mg'mL ) (mg‘mL )
Hith (glycerol ) 0.888~4.44 Y=1.324 x 10°X-4.935 x 10’ 0.997 9 0.042 0.14
B (fructose ) 0.488~2.44 Y=1.611 x 10°X-3.860 x 10 0.999 3 0.013 0.04

2233 KRR e ERAIE  fF 922327 IR
A B AR 3 o) R S VS VR T L 2 “2.2.27 T ik
SAFEATHERENE 6 WK, LA S/N=3 THEH A Sm
DRI R ;s LA S/N=10 T15 )5 ik i 2w R, 45 51 0L
*1,

2234 AEEERLE KSR IR G B
W10 WL, FELLIEAE 5 U, DUAS H-TAD S Y e T R
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T RSD 431124 0.69% #110.68% .

2235 i M5 SR H Phenomenex Luna 5u
(250 mm x 4.6 mm, 5 pm; FE R 2 R b LA
fit i) . Agilent ZORBAX (250 mm x 4.6 mm, 5 um;
HORE: 2N Rk fe FE 8 A AR ) L Kromasil 100-5-NH,
(250 mm x 4.6 mm, 5 wm; FRE: &8 REbd R85
JBE ) 3 A it LA € T AT, A [T Y R 3 el i B T
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FBELEIERE 6 U, 0 S O W AR, THH AR
@G AL RSD. N3 3 7T LI Y, 7 A [A] (0,33
A LA R AN [ A RO 368 Tl B8, 5 00 4 70 06 1 AR

RSD (n=6) ¥J/NT 1.0% , 3% W 7 32T 1T 18 % e A 5,
AR R RSk 2R G M AR LRI IDRE (3
P T I B, 6 R

x3 MAMRKEERER
Tab.3 Results of durability test

FETR B PP T B average peak area of glycerol ) SORETHIETIA ( average peak area of fructose )
( column temperature and Phenomenex Agilent Kromasil Phenomenex Agilent Kromasil
flow cell )/°C. column column column column column column

30 3330457 3329 281 3298 132 2601 458 2625458 2658 120

31 3318472 3315163 3316 109 2629 032 2649 125 2612119

32 3329 160 3326984 3349 254 2629 801 2645213 2612118

33 3358715 3319752 3354121 2 648 934 2614211 2625139

34 3379173 3356 509 3359641 2619 802 2620513 2611536

35 3328 526 3367 825 3349 452 2 603 876 2620 139 2654 129

RSD (n=6) /% 0.69 0.63 0.74 0.68 0.55 0.82

223.6 foEtEiEm KR (RIS
T16010807 ) 43 7 7 25 R i # 0.4.8.12.16,20.24 h Ji5
HERE ISR T AR, A5 i (54 AT RSD (n=7)
4 0.79% , S b 015 W T ALY RSD (n=7) 24 0.92%,
TR IR AE S IR AT 24 h WA E

2237 fnAERICRE BUitS T16010807 1Y H
TR AL AT 9 0y, B0 2.5 mL, P33 il 3
2, FEA LR R A I R b AR R A H il 2R
X IR VA VRO E e, 4 “2.2.1.27 Ty vk ) A B

W 2 “2.2.27 TN A5 SRR B TR AL
IR P TSR G5 R L3R 1,
23 HEIE

B 7 SR S AR AN SR 10 it 43 il 2.1
TR g il s S AR B S i, He 2,27 BT A E H
AL B B, 5 A X AR s 2 0 AR
TN FFREACEIN E 45 55 v [ 24 3107 B0 5 25 R
BOARIER 4, RA4ABIRRY], AT ESER 52
BT 0 7 2 A AR — B AR 25/ N T 1.0%

R4 2B EMNEHBRESUREST RS IS SENLR( % )

Tab.4 Content comparison of 3 components in glycerol fructose and sodium chloride injection detected by two methods

5 (batch

number ) A AN ( sodium chloride M (fructose ) H4il ( glycerol )
v 24 i A AR i 22 eI 24 Ak HER i 2 ] 24 Ak AR 22
% (ChP ( present (relative % (ChP ( present (relative % (ChP ( present (relative
method ) method ) deviation ) method ) method ) deviation ) method ) method ) deviation )
T16010807 99.8 99.7 -0.1 95.9 96.0 0.1 99.3 98.9 -0.4
T16012809 99.4 99.5 0.1 95.6 95.6 0.0 99.1 98.7 -0.4
T15080612 98.9 98.8 -0.1 96.5 96.4 -0.1 98.9 99.0 0.1
T15100809 98.5 98.5 0.0 96.9 96.0 -0.9 99.2 99.4 0.2
T16020316 98.6 98.3 -0.3 95.6 95.2 -0.4 99.7 99.6 -0.1
T16020910 99.0 99.1 0.1 95.4 95.6 0.2 99.5 99.5 0.0
T16030704 99.8 99.8 0.0 95.8 95.3 -0.5 99.5 99.5 0.0
T16010715 99.2 99.1 -0.1 95.5 95.8 0.3 99.4 99.0 -0.4
T16010706 99.1 99.4 0.3 95.9 95.4 -0.5 99.0 99.4 0.4
T16010913 98.9 98.6 -0.3 96.0 95.5 -0.5 99.3 99.2 -0.1
3 itig FORH & B T A8, T2 0 T2 & b B

3.1 (aiAk ke
ST R —FP R AT LU TR AR @b T LU T

FANFURE WS AR A SRR X 2 R A oK Ak
B YA BT ERCR . ARSCEHL Phenomenex Luna
iR i
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Su ZIEFE WA g S AT, 45 SR T A R R T
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A% MR AR 18 A L
3.2 SR e

Hh ] 25 U5 R TSRS I 28 I o 3 A2 43 1Y
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W, FLIR AR 55 , I e i I A 2, A X 0 T AL/,
Sk 2E . H AR G B D A, 7R SE R ) 2 4%
T2 FhiE ARSI A - 28 & BRI ELSD DL &
IRZEYTCREIIER RID, 884 Jo e ], Hr i AR /e
ELSD [ 835470 R AT, I FLAE— 5 e B2 35 [l Y,
TATFRLR) SR B0 W B 1Y) 1 SRR R I et 6
Z. M RID, ELSD EAA REUE &, RPN,
Z BRI A/ NAE . {H ELSD A B 5t
o 2 A R R AR ek s A A, B
AR E AN 275 Y% ELSD Rl

RID A e i e 1o e B s VR Ak 2, 502
A LINEBOTE S, WL AT LG H kRS E
RID 3545 B ARy , B4 iR e s . HAR
S IR IR A, A S 0 A A 100 mg - mLT
JBE &Rk 50 mg e mL™', RID B9 R 8U¥ B 2056 4T
JEBOR KGR M M 5 A5 R W A SO v
SR A LA R A R R B 45 1) LA S AE R
4, flt RID 932 P35 kB A8 Ak B i sl AH UM 5 AR
FRIR S, SE IR SF-F, I A% JE RSD (=6 ) /N T
1.0%. 25575 18, A SCRE B RID 2547 H- i A1 S0 1)

FHEIE .
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