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Abstract Objective: To establish a two—dimensional gel method for the determination of macromolecular protein
content in traditional Chinese medicine injections, and to provide a method and experimental basis for the detection

of macromolecular proteins in traditional Chinese medicine injections. Methods: The first step is the Sephadex
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chromatography method, taking the retention time of lysozyme reference substance as the critical point, collecting

the eluent of traditional Chinese medicine injection before the critical point as the test solution. In the second
step, a TSK-Gel G2000SWXL (7.8 mm x 300 mm, 5 um ) column was used for the determination of macromolecular
protein at 25 °C. The injection volume was 100 pL. A gradient was applied, using 0.1 mol * L' sodium sulfate and
0.1 mol * L' phosphate buffer salt in water as mobile phase. The flow rate was 0.8 mL * min™' and the detection
wavelength was 280 nm. Results: A good linear relationship was showed when injection of lysozyme reference was in
the range of 0.05-5 pg( R°=0.999 0 ). The precision, stability and reproducibility were good. The average recovery
were 88.9% and the RSD was 4.9%. A total of 18 baiches of 8 different Chinese medicine injections were tested in
the experiment. The macromolecular protein was detected in all kinds of Chinese herbal medicine. The contents of
macromolecular protein were slightly different, but all of them were under the limit of 20 pg * mL™". Conclusion: The
two—dimensional gel method established in this experiment was able to avoid the false positives of sulfosalicylic acid
turbidity method ( described in Chinese pharmacopoeia ) and could be used for the determination of macromolecular
protein content in traditional Chinese medicine injection. It provides a more effective method for the examination of
macromolecular protein in traditional Chinese medicine injections, and lays the foundation for ensuring the quality
of Chinese medicine injections.
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Fig. 1 The GCF chromatograms of 1 mg - mL™" standard lysozyme
solution ( A ) and Shuxuening injection ( B20141109126 )( B )
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Fig. 2 HPLC chromatograms of 5 pg- mL™" lysozyme reference
substance ( A ) and Shuxuening injection ( B20141109126 )( B )
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Tab.1 The total peak area of impurity proteins in the sample solution

JUETH R ( peak area )/ (mAu's) (13<14.7 min) *

Ffdb (sample ) b5 (batches )

B A
(the first detection )

It ¢ x|

( the second detection )

feriugh R

(detection result)®

3 ( Shuanghuanglian ) 20120906

20130314

KR (Tianmasu ) 12110939

12070815
B20130115294
B20130115124
B20141109126

i L3 ( Shuxuetong ) 15032011

15032017

FF41 ( Danhong ) 15041008

15091014

15091022

Z1.4¢ ( Honghua ) 14111111

1 2E38 ( Xuesaitong ) 2BA1524

14FJ204-21

G (Tanreqging ) 1502310

1507201

1506210

&7 1.7 ( Shuxuening )

4545 4582 % (qualified )
6263 5653 1% (qualified )
14474 13234 % (qualified )
8031 7575 1% (qualified )
9380 10392 4% (qualified )
8303 8913 4% (qualified )
7968 7522 A% (qualified )
8753 9546 % (qualified )
7954 7521 4% (qualified )
13547 12498 1% (qualified )
12965 12530 Et% (qualified )
9739 9657 1% (qualified )
14421 14533 1% (qualified )
13259 13797 4% (qualified )
10921 10793 % (qualified )
6879 6632 % (qualified )
6314 6421 4% (qualified )
6382 6087 1% (qualified )

 (note ): a.14.7 min 8V BB FSATRE TSK @it [ 5¢ 4 HIEAIIRHE] ( the lysozyme was eluted completely from TSK column in 14.7 min ); b. H
2 B AN 25 SR A5 5 15 B DT B o SR s TR A /N BR o PR S VA TR A W TR (119223 ) if the peak area of Chinese medicine injection was less

than the standard ( 19223 ), the Chinese medicine injection is qualified |
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FIH R K3 8 g I A O B s ) A 22 57 (HLEY)
550 TRt O B I ) 42230, 2R PR T 65 v 28 e S5 v g B
03/ = 5 = MBI/ I B € 7] L 4 R L RPN
S0 2 SR A A B I T (A A 25 SR AR — 35, i B
T ARSI T TR AT AR



-+ 318 -

4 g

i 24 3 S 70 e AR B AR A T2 R
TR LUk 72 , AH pR T 2 30 S50 b il oy e A A2
ATRES THZIT I I MERA M | (25 5 Hh AR BH Ml
BRSO . Ry TR R, A S T 1 WAL A
PN ke REPZTRE -0 1 RS R O AN e s = 2 D O R
AR FALAE 2 DR, S 2R A SR B AT
SEIE IR TR AR5 B 5 AR B =
RORAR AR K A & i, IR AR ROE T
20 pg-mL” R FREEAMRE, AL 5 R
TRAG R LU AT 20 A A U 1 TR 1 8 AN
fn 18 AL VR G R 2 3 AR, 2 Ao ik A ARG 45
FEAR 3, ARSI HENT 1 A BE A T BR A , R A
VR e M AT K 25 SR mT &, v] LU F R 2
SR AR AR ) A A . AR SIS Tk AR AR AR
Hh ] 24 8L 7 VA U, (E R ARG a7 5, el P SR A
I RFERT 3 . AT e 1 [ 25 31 75 2 i
R E TP L RP2TME 671 1] i VNG e s e = v s )
R T R — A AR UE P 25 7R SR A 24 i o
Il AR 2442 42 B85 T FEAith

Sk

(1] ST, JEDRIEL o 25 S0 RAS RS2 00 43 B 45 3P 24 8L
[T ] WoAMESE2S, 2015, 11(2): 132
YA L, FAN QG. Analysis of clinical adverse reactions of TCM
injection and suggestions on rational use of drugs [ J |. Asia—Pacific
Tradit Med, 2015, 11(2): 132

(2] WRURAR, THT,RZ, 55 PEGESIA RIS .
i 22k, 2014, 39.(20 ): 3889
TAN LJ, WANG M, ZHU Y, et al. Research progress of adverse
reactions of traditional Chinese medicine injections [ J . China J
Chin Mater, 2014, 39 (20 ): 3889

(3]  HE, kM0, 250, 45 . PG h I S A 5 k0
FEL1 ] EZ IR, 2014, 49 (1): 64
GU DH, ZHANG L, LI JC, et al. Screening of macromolecules in
traditional Chinese medicine injections [ J |. Chin Pharm J, 2014,
49(1): 64

(4] XUDGHE, Wit , T2 P25 BUs Bt ke 1) 1.
[l 25 R R, 2013, 27 (3): 502
LIU HQ, JIN HT, WANG AP. Research progress of sensitizing
substances in traditional Chinese medicine injection [J]. ChinJ
Pharmacol Toxicol, 2013, 27(3): 502

(5] M A, SeamUst, 45, P 2G i adsnl b 2 B e [ .
e 225k, 2012, 47 (21): 1768
XIAO X, FU C, LIANG QL, et al. Determination of protein

hhiHE i

[10]

[11]

[13]

[14]

[15]

M 4 W 22 E ChinJ Pharm Anal 2018,38(2) ‘jPA

components in traditional Chinese medicine injection [ J |. Chin
Pharm J, 2012, 47 (21 ): 1768

Hh 254 2000 4ERR. —HB 1S 1. 2000: 60

ChP 2000.Vol I [S].2000: 60

I 2585 2015 4ERR. — LS . 2015: 225

ChP2015. Vol 1 [8].2015:225

RIEL) 1 2RI, 2011, 12(3): 219
GUO Q, WU XY. Investigation on false positive results with
pharmacopoeia method of the protein examination in Chinese
medicinal injections [ J ]. Drug Stand China, 2011, 12(3): 219
AR, IV, 2 B, A5, SeC TSR TR A A B P )
BT [0 ] R E B2, 2015, 17(11): 1212
CHEN XY, SUN SB, LI XM, et al. Study on false positive results
with protein examination in Guanxinning injection [ J ]. Mod Chin
Med, 2015, 17(11): 1212
FRFHPE, i, 8k, A5 BB TR SR o B RN ik ek
PELT . Hakzs, 2014, 36 (7): 1470
CHEN DD, ZHANG S, YU H, et al. Improvement in detection of
trace protein in Tanreqing injection [ J J. Chin Tradit Pat Med,
2014,36(7): 1470
ML I, o 2%, /DAL, A5 S AL 80 X 24 My ik A vh 2
ERRE AR L) ] R EZ R ARE, 2015, 16 (1): 36
ZU JY, FENG MX, WANG XH, et al. Influence of polysorbate
80 on examining protein in Chinese medicinal injections with
pharmacopoeia method [ J ]. Drug Stand China, 2015, 16(1): 36
BN, BTEE, 2534, S R BB PYDF BB AS & 24
G AE T L) ] sigh, 2011, 33 (11): 1916
DUAN WG, KE J, LI QF, et al. Detection of condensed tannin in
herb injections by the use of protein coated PYDF membrane [ J ].
Chin Tradit Pat Med, 2011, 33 (11 ): 1916
T, ik, B, 4 4 Tl 3 A B E 7 T R 2 T
HR T RGNS AEREFE [ ). Hhiedy, 2015, 46 (15): 2228
WANG X, ZHANG W, LI JC, et al. Determinatoin of macromolecule
protein in Chinese materia medica injection [ J ]. Chin Tradit Herb
Drugs, 2015, 46 (15 ): 2228
TEWFHE, PR, B, 45 BRI (i I Bk Ik O T T i L
L) ] BUCERHE, 2015, 189(5): 267
REN JY, LU YJ, LIAO WZ, et al. Molecular comparison of gel-
permeation chromatography methods to determine the weight of
walnut peptides [T 1. Mod Food Sci Technol, 2015, 189 (5 ): 267
By B, 2 g W, o) B e g R A e 2 3 S R R
Bl C I/ PR T P G AL TAE 2 B0R SCEE T RHUF R At
2011:45
DUAN WG, LI QF, KE J. Detection of Trace Protein in Chinese
Materia Medica Injections by Use of Polyvinylidene Fluoride
Membrane [ C |//Proceedings of Conference on Environmental
Pollution and Public Health. Wuhan: Scientific Research
Publishing, 2011: 45

(AR3CF 2017 4 3 7 24 HUE] )



