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Determination of galactose, glucose, mannose, sucrose, and fructose in Cervus
and Cucumis Polypeptide Injection by ion chromatography

ZHANG Jing, SU Zhe, QIN Tingting, HAN Xiaojie
Tianjin Institute for Drug Control, Tianjin 300070, China

Abstract: Objective To establish a ion chromatography method for determination of galactose, glucose, mannose, sucrose, and
fructose in Cervus and Cucumis Polypeptide Injection and Cervus and Cucumis Polypeptide for injection. Methods Dionex CarboPac
PA20 column (150 mm x 3 mm, 6 um) and Dionex PA20 Guard column (30 mm x 3 mm, 6 pm) was used. Mobile phase was water -
250 mmol/L sodium hydroxide solution - 1 mol/L sodium acetate solution with gradient elution. Volume flow rate was 0.4 mL/min,
column temperature was set at 30 “C, and injection volume was 25 uL. Electrochemical detector was adopted. Results The linear
ranges of galactose, glucose, mannose, sucrose, and fructose were 0.1 — 10.0 ug/mL (r > 0.995 0), and their average recoveries were
96.52%, 97.80%, 97.03%, 97.72%, and 98.35% with RSD 2.88%, 1.49%, 2.01%, 1.83%, and 1.84%. Conclusion The method is fast,
accurate, and has good reproducibility, and can be used for the determination of carbohydrate impurities in Cervus and Cucumis
Polypeptide Injection.

Key words: Cervus and Cucumis Polypeptide Injection; Cervus and Cucumis Polypeptide for injection; galactose; glucose; mannose;
sucrose; fructose; ion chromatography
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H b, REAARREAT TE, BRI HARE
BATRMAEAERE DL, N2 A A2 2 R b
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1 UEEHH

Dionex ICS-6000 & o ils R 40, A& i < 2%
BPVUICH IR ik AEAE . ARl (28
K28 ) | (iR dE K4 . 43 Chromeleon7 {43 T
YEut (3£ Thermo Fisher A #); Milli-Q 1Q 7000
ali KA CEBE Merck 27, 5258 K38 £ B 1 7K);
XS205 7K (it Mettler Toledo 24 & ); Cleanert
S C18 [EAHZEAE CREMALRARHARA
F]); Supelco Visiprep [ElAHZEHUZE B (32 [E Supelco
/NCIDR

% BE (Hlt 5 110833-202109, Ji & 4
99.9%). FFLBE (LS 100226-201807, JFi & %L
100.0%). Hi&HE (b5 140651-201805, JFi &%k
100.0%). JEFE (#Ht5 111507-202105, Jifi &7 %
99.8%). HHE (b5 100231-202008, i fE 4> %k
99.9% ) X {510 Hh [ £ 24 S AR e A A R s
e (g, fEE Merck AR BERRHN (faifkal,
Z£[# Thermo Fisher A %] ).

REJRZ IRVE SR, e RIS i ) 2 A PR A = 2R
77, kS 20211122 (Fit% 4 mL 8 mg). b5
20220606 (Hik% 2mL : 4 mg). JESHHRERZ AL,
RV 25 R A w4, #i'5 220211201 (R
¥y 8mg). b5 120220210 CHiA% 4mg); BT
TLHZD AR AR 477, fit's 2203305 (Hitg Ny 8
mg).
2 FEEER
21 tif&H

Dionex CarboPac PA20 & i+ (150 mmX3
mm, 6 um); Dionex PA20 Guard FiiFE (30 mmXx3
mm, 6um); JRsIAH: /K (A) - 250 mmol/L &4
BN (B) — L mol/L BEFRENIAW (C), FhIETE
Jii (0~20min, 94% A. 6% B; 20~30 min, 60%~
30% A. 40% B. 0~30% C; 30~40 min, 20% A.
80% B; 40~60 min, 94%A. 6% B); AFIfiE:

0.4mL/min; #Eif: 30 C; HiFEE: 25 ul; KMIEE:
AR A, & TAEH, Ag/AgCL ZLLHIHK,
VY HEAL T o
2.2 [ERZERHERER

B AHAEEURE , 26 30 mL FH SR, FEA 30
mL K . H 34 FE AR, SRS, 32 15
mL B, U SRUEEAT A AT o AR i T 46 ]
FHAERURE, AEEAMH.
2.3 BiRIEIE
231 WEERIHS A A K, B AIE
RSP B B: 250 mmol/L E AN,
B 50% A A ALANTA R 26.4 mL, hI/KIEES 2 000
mL, £ 2 IRNHRBEROM 88 I AR AR
WEhAH C: 1 mol/L BEBRENTAW, FREX 82.03 g Bk
BN, /K VEARZ 1000 mL, £ E 8RNk mom
A I R Em R
2.3.2 MRS PRI RGN, A
Wi HEERE. BERE. RPEXTHS 10 mg, o RlE
10 mL =i, MUKIEMHMERE R ZIE, R, AP
3 Lmg/mL X B S I A R 2 R R A
ZW 1mL, B[FE-— 100 mL &, MkFmEEZ
%, IR AT BRFRREAT RIS 0 IR 51 104
5. 2. 1. 0.5. 0.1 pg/mL KX IR S VAT
2.3.3 A FIAER M H & RS R IUE R 2 IkiE
S LmL, B 20mL 2HF, KW REEZIE, %
51, LiEA G B A A EOR . BE S A R 2R 1
3, INAKVERZE 2 mgimL, k35 B BURE VA 1 mL,
B 20mL B, MUKMRERZIE, A, diEH
S P A ZE O
24 REERMATEETFMRE

BRGEVEAL fa I AR AU, B R 2 FETR
T 2 SO IR 8% L mL,  # [F— 100 mL &
A, K FREEZIRE, JR2IRI1E 10 ug/mL X i
W, MENRGUE VR . R G0E MRS 2
SEOLULEE 1. CRFURE. EIRE. HEERE . RERE. B
5 Bl o B 4> B R 4yl 1.80. 1.87. 2.13. 1.79.
1.93, FEEHREH AN 4745, 5338, 5526, 5395,
5529; BLANAS IO IR A3 (i e T
25 ZMERER

B A o) L B s W TR AR . AR FLRE .
WINE CHTEENE . RENE. BUME DT EIREOAREAKR, U
RS AT LR, B EEGE, WK 1.
SRR, FMATE 0.1~10.0 pg/mL &1 K 4.
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1270, 28 4pE, 3-H b, 4-BERE, S-Sk,

1-galactose, 2-glucose, 3-mannose, 4-sucrose, 5-fructose.

1 RFEAMER (A BINSGESHE GitS 20211122, B) M=THBK (C) HNBEFEILE
Fig. 1 lon chromatograms of system suitability solution (A), Cervus and Cucumis Polypeptide Injection (batch 20211122,
B), and blank solution (C)

®1 BHSBENERIE

Table 1 Regression equations of components

By EVEpyE r 2R 7 Fl/(ng-mL L)
7L Y=1.491 X—0.038 0.999 5 0.1~10.0
Gkl Y=2.554 X+0.127 0.9980 0.1~10.0
H b Y=0.238 X—0.019 0.999 5 0.1~10.0
HEHE Y=0.739 X—0.085 0.997 5 0.1~10.0
S Y=0.388 X+0.024 0.999 5 0.1~10.0

2.6 HNIPRFNE 2RI

BT IR ARG B, T KRR R AN [R5 2=
WREE R, dsk i, Rl PR LA 3 RS M THE,
ERPRLL 10 SR T 5, S5 5 E00E . EE b,
H R pE. RERE. SRR R 43 74 0.012, 0.005.
0.020. 0.007. 0.020 pg/mL, 5& &R %A 0.025,
0.010. 0.050. 0.033. 0.050 pg/mL.
2.7 WBEERE

R GUIE A, SRt RE e 6 Ik, i3k
BT MEEAN . g5 R SR, PRI, EEE. H
FEtE. FEHE. PEETANM RSD {518 1.3%.
1.4%. 1.3%-. 1.3%. 1.0%, fREHHSEIA RSD fH
59 0.2%. 0.1%. 0.7%. 0.2%. 0.2%.
2.8 FREMIRAIE

HUitt 5 20211122 JE TR 22 JRVE S ORE i, i) £ 41
W, o0l T=ECE 0. 5. 10, 25, 30h 5
HERENE, ORI TR, 5 R P INE .
HIWE. H RS, R, SRR AR RSD 0N
1.2%. 1.1%. 1.1%. 1.4%. 1.8%, i BIALR 5B
7£30h WAEE .
29 FEEMRAE

B 5 20211122 B8 W2 K3 SRR &, P AT 1
% 6 AR, BEREIE, g mAR, T

BRI BRI . AR ILPE . HAE. HER R
FERE . FURE P35 0 B BE 4 7R 3.9, 74.8. 20.2,
85.9.95.6 ng/mL, RSD 1E.437 /9 0.6%- 0.3%- 0.6%-
0.3%. 0.5%.
210 EMERE

i 2 B 5 20211122 JiE K £ By 1 1 mL,
& 20 mL &, SN 10 pg/mL % RE SR
1. 2. 4mL, JiAKRMREZZIE, 4 0.5, 1.0, 2.0
ng/mL 3 s SRR AN IR, BT EIRE
Behl] 3 4. HEREMIE, FrifE 2k B SRy, A
WA= S I PR R RAT LR, TR R
SERCRILME. MAIRE. HERE. RN R
435119 96.52%. 97.80%. 97.03%. 97.72%. 98.35%,
RSD {43514 2.88%-1.49%.2.01%.1.83%.1.84%.
211 HmNE

XF 3 AN FKAEFE ) 5 HERE I BRI FURE S kAT
W5, RHAAMEZaETH LI, . HER
PE RERERIIRRE, Z5RNAER 2. BNZ TR+
AIRTINE] 5 FhobE, PRI R, AR R
SRR EARN B R, EIBEER 20 245 .
YL A A= RS R 2 IR f & p .
Mo ERr, RS ERS, WARKRHHER. B
B, e AR B R R A LR
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R2 BINEROESTIPINE. BB, BERE. RENRENNESR (n=2)

Table2 Determination of galactose, glucose, mannose, sucrose, and fructose in Cervus and Cucumis Polypeptide injection(n =2 )

o . JR A B R R
%K 5 ik — — — ’ ’
7L 1% b HEEbE R PN

M 20211122 4mL:8mg 3.6 pgmL? 70.6 pg'mLt 233 pug'mL?  83.7pugmLt 92,6 pgrmL!
20220606 2mL:4mg  39ugmL? 76.5ugmL? 170 ugmL?' 879 ug'mL? 96.3 pg'mL™?

e 220211201 8 mg ER ok 1.0pgmg™? AR A H 32.2 ug'mgt
120220210 4 mg ER ok 0.7 ug'mg™ KA A 32.6 ug'mg*

Tt 2203305 8 mg 1.2 pgrmg? 0.7 ug'mg™ KA A H 27.5 ug'mg*

FE il € a5 R IR, Bl e R S i AR e
(TR Z IRV, T3S B8 S 0N 278 pg/mL,
O VT BT AR PR R S R 22 K R R R
TEM, SHEREN 30 pg/mg. HHTIRE S b
b7 TCRF I o bEAA O, il i AR R R 2 kS
B2 R Ee ) 254l = e R 2 IR 2 1 1,
O VLS R Z A 3 1 1. eahalifl T
2 FT R SR IE AR 43 B K/ B BRI [R] 35
BrlRes s &8, FERRAEMME, 58
272 o
3 g

HAT bl 2 A2k 28 i, H R
B, DUGE I EAREXME IV HAR I T2 51, 1X
RUGhZSAHKRE. EAR. ZHEMR, &R
T EA — 0 R AN R A e o R 22 DRV S5 771 1)
AT EMETORmEARSE. LW, FTLRY
SGUUH, WA BB IR 5T B Wl g 7 kA PR R
Ko AP ARV AL EL S £ rh A = B AR oA R B
H. IR, WA ER IR, B
EBRACRAAT . AT 2R, IR, K
Y TRy, B TK, WIEREE, A5
H/ANK. fERS BN, it 5 20k dERK
A SRR AR R 2R 5T, SR 24 v R B R

PERAAWITE LMK — M TC W e B R WA e 55
W3E A b g ARSI = RO tis i
B E MRS, ks H T R RE I e,
RS 22 AORE Cn D6 o vl o] S EDURRE 2R R o 4
TR € PRI T2, ERE TR AT AR AL, TR &
FIEBAASRG, BRERED SO A R
NZEHTCRT MBS T RATA, HRBUERUK,
FH 78 I S IO ARSI #5372 B AT A 200 25 R 20 e 1Y
RN, iR 2 i AR A,
SRR . TIEE BN R, (AR

M B ot, e e A — o B R AR, B
ORI B BRE . ORISR SRR SN 2 o 7
BRI PR T 1T B A B S R, B ST
KBS, a2 B A 28 58, LE AP
ZHEPE W BRI N

TEGE ST M T YRR AR ViBhA B IMwIia
Bl R E AT TG, 5% T AR 25,
27, 30 CHf, JishtH B HIAELLHIN 3.0%. 4.5%-
6.0%- 7.0%H , MRFE N 0.35. 0.40. 0.45 mL/min
5 PR SRR . R ER, EBRRE &K
Iy Z B 50 B EERC AN K, AR RBhAH B M4
EE A5 %k SREBE 1 R WU A7 B R s, SBE 2B
TR AR A S HAB AR H R B . 256
R BRI, AR S0 I s A5 R e A
18 25°C. Wishl B 4G ELBA 6.0%. AR EA
0.40 mL/min-.

ERZ RS e T 2 H o B sy, o X
i, HEEZMK, @R, WRAZKNRRERE
R AT, BRSO e, [EII AR
HLIR 25 2 1 B ST PR A, el rL A 2 S e
RMFENE, B REE, FEEIMAZE .
SIS B T A PO AR . B, &
W AH A EURT B 25 S R o 5 R R R4, W H T8
I 22 A S5 7] OB 2 2 o ()00 7
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