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Purity determination of glutamic acid by DSC
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Abstract: Objective: The feasibility of the determination of
glutamate purity was studied by differential scanning calorimetry.
Methods: Indium and Zinc were used to correct the instrument
parameters. Under the conditions of nitrogen atmosphere and
flow rate of 50 mL/min, the effects of sample particle size,
experimental atmosphere, heating rate and sample quality on the
DSC measurement results were investigated, and the glutamic
acid purity was determined under the optimal conditions. The
determination results were compared between DSC and China
Pharmacopeia 2015 titration. Results: Under the condition of
weighing 3 mg and heating rate at 40 ‘C/min, the purity of
glutamic acid was 99.74% and the precision was 0.07%. The
titration 99, 72%.

purity of glutamic acid measured by

Conclusion: The DSC method has high accuracy and simple
operation, and can be used for the determination of glutamate
purity.
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Figure 1 DSC curves of samples under different

atmosphere conditions
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Table 2 DSC determination results of glutamic acid

under different quality conditions
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Figure 3 DSC curves of glutamic acid with

different quality
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Figure 2 DSC curves of glutamic acid at different

heating rates
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Figure 4 Example of glutamate DSC curve
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Table 3 Actual sample measurement results %
il 1 2 3 1 5 7 8 9 10 PIfE ARfEE
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3 él:l ®© Baei Ak R o005 259 51K, 2019, 22(1D): 1 178-1 181,
ZHAI T W. Application of differential scanning calorimetry in the
0 42 A = S
BT R RLAR I S L R i Ak S purity analysis of reference substance-taking macrolide antibiotics
XA HME PR AR . SRR, 2 as an example[J]. Practical Pharmacy and Clinical Remedies, 2019,

718 9 4 R I S A TR 4 BE AT AT T A I A R R 4l B
7 TEA Rl A 2D R T A AR B B 4 DR RS fi
JETHRGR) CER O o A I 5 3k o 00 B2 o8 H o B B SR I . 1
DPERRESL T — BT A A S R Al R A B R AN a3 AT U i
o Ji 5 4k S T 5 Al 8 1R IS 4 i RE S T UL Uy Tk R AT
BENSE BERE T R AT AR A A R S R R BUA W T AR 2 4
I BE B TRRT SR IE .

£ % Uk
(] ETT 8, RIGEE, WKL, . BT 2278 41 1 B ) 5 A 2R 4
AR MBS TS (9 BF ST [0, 48R Toll, 2020, 48(7): 95-98.
WANG W J, YU Q L, PAN Y H, et al. Study on the enthalpy of
fusion of crystallites of rigid PVC pipes by differential scanning
calorimetry method[J]. China Plastics Industry, 2020, 48(7): 95-98.

2] EHHE, #kol, Xlisfl, % 3T 228 3 il B vk 9 PBT R4l
4 ARAT R FE 0. £ U R S MR, 2019, 36(6): 66-70.

WANG X R, YAO K, LIU Y C, et al. Non-isothermal crystallization
behavior of PBT by DSC[J]. China Synthetic Resin and Plastics,
2019, 36(6): 66-70.

(3] b, KU, Beblobk, 45, 2 7% 714 hk 30k 00 90 98 DLy i
TR b TR 524, 2019(10): 283-285.

YIN H C, XIANG F X, DUAN L L, et al. Determination of wax
content in Bohai crude oil by differential scanning calorimetry[J].
Fujian Chemical Industry, 2019(10): 283-285.

(4] BRIK, AEBEIR, 4B 4, A5, 227 S0 PGEOR BT 5 H i — g
) 2P ] B R TSE S O A, 2018, 39(6): 204-208.
ZHAO X X, DU H Z, LI L X, et al. Thermal property investigation
of diacylglycerol by differential scanning calorimetry technique[J].
Food Research and Development, 2018, 39(6): 204-208.
A, M. 2 R R A D R A T 1 R 24 4
1. A2 53 i3t 4k, 2020, 29(2): 36-39.

CHANG W W, PENG H. Determination of the purity of
4-acetamidophenol by differential scanning calorimetry[J]. Chemical
Analysis and Meterage, 2020, 29(2): 36-39.

6] FEK . 2205 H1 i A5t A T X B 0 B 43 A e BE I LUK ER Y

22(C11): 11781 181.
7] SR IRHE, ST, B, &5 AT R 1 RS E M & NaCl st it 43
XL D RERE 1 I R W (7], B 5 HLBK, 2021, 37(3): 1-6.
ZHANG X Y, WU Z J, LU J K, et al. Stability of sheep liver protein
and effects of NaCl concentration on its functional characteristics[J].
Food & Machinery, 2021, 37(3): 1-6.
(8] Tk FHFE, RIBEHE, Thii 3, 45, L1 8/ K JE M 2L TR YW L I A8 K
72 B TE (9], 12 i S5 B, 2019, 35(4): 31-36.
ZHANG D D, LIU X K, MA L P, et al. Study on the pasting,
rheological and gelatinization properties of sweet potato/corn starch
blend[J] Food & Machinery, 2019, 35(4): 31-36.
[9] £k, ERI, P EHLE, 5. e = @ %R E R e R
FE0] 5 R BERHEL, 2019, 55(2): 98-101.
WANG J, WANG G, LUO L J, et al. Research of determination of

SEpibEv]

polyglutamic acid by ninhydrin colorimetry[J]. Sichuan Food and
Fermentation, 2019, 55(2): 98-101.
[10] [ K 25 M 22 51 2. o [ 245 s 2015 fi:
R MU, 2015 509-510.

State Pharmacopoeia Commission. Chinese Pharmacopoeia: 2015

AR M. db e p E B

Edition: Volume II[M]. Beijing: China Pharmaceutical Science and
Technology Press, 2015: 509-510.

[11] BLytH, ﬁ@? K10, 4. RERTAT A= A HPLC B4 I 855 1 0

TR R B S R (I 25 W) 0 B kK, 2017, 37C10):
1 858-1 864.
ZHU H Y, ZHANG D, ZHANG L N, et al. Determination of the
amino acids in perillae fructus and perillae folium by HPLC with
pre-column derivatization[J]. Chinese Journal of Pharmaceutical
Analysis, 2017, 37(10): 1 858-1 864.

[12] ¥ oeAL, FUbRAR, 2% S, 45 JR0CRH BT 35 16 FH 2 IR Ak A il 14 A
PEFEBE IR Y 18 Fh A BEER (J]. 4V LR A, 2018, 22
(18): 2 915-2 920.

HUANG Y L, KE L N, LI C K, et al. Simultaneous determination
of 18 different amino acids in in vitro fertilization medium by
ultra-high performance liquid chromatography-tandem mass-
spectrometry[J]. Chinese Journal of Tissue Engineering Research,

2018, 22(18): 2 915-2 920.
(F#% 102 )



102

3% 5i% it PACKAGING &. DESIGN

rheological properties of konjac glucomannan/zein blend film-
forming solution during drying[J]. Carbohydrate Polymers, 2020,
250: 116840.

[32] XUSC e, 2R K, fa 2, A, ANIm] 3 SR IR A 3T 1k L A [0]. B
R B, 2020, 36(3): 175-179, 28.

LIU W L, YAN C R, WEI M, et al. Comparison of antibacterial
properties of different polylactic acid composite film[J]. Modern
Food Science and Technology, 2020, 36(3): 175-179, 28.

[33] LUCIANO C G, TESSARO L, LOURENCO RV, et al. Bi-layer
gelatin active films with “Pitanga” leaf hydroethanolic extract and/
or natamycin in the second layer[J]. Journal of Applied Polymer
Science, 2021, 138(42): 51246.

[34] LIU Q, WU X, QIAN F, et al. Influence of natamycin loading on
the performance of transglutaminase-induced crosslinked gelatin
composite films [J]. International Journal of Food Science &
Technology, 2019, 54(7): 2 425-2 436.

[35] HOSSEINI S N, PIRSA S, FARZI J. Biodegradable nano

film based on modified

composite starch-albumin/MgO;

antibacterial, antioxidant and structural properties [J]. Polymer
Testing, 2021, 97: 107182.

[36] RESA C P O, JAGUS R J, GERSCHENSON L N. Effect of
natamycin, nisin and glycerol on the physicochemical properties,
roughness and hydrophobicity of tapioca starch edible films[J].
Materials Science and Engineering: C, 2014, 40: 281-287.

[37] DA ROCHA M, ALEMAN A, ROMANI V P, et al. Effects of agar

films incorporated with fish protein hydrolysate or clove essential

BE 288 | 2023 F 4 A | RaSHW

oil on flounder ( Paralichthys orbignyanus) fillets shelf-life[J].
Food Hydrocolloids, 2018, 81: 351-363.

[38] BERTI S, RESA C P O, BASANTTA F, et al. Edible coatings on
Gouda cheese as a barrier against external contamination during
ripening[J]. Food Bioscience, 2019, 31: 100447.

[39] B AR, TKIGEA, JAI SCHE, 45 7 2R OMl 52 100 1 R f 1 11 T 6]
B HCAERERT SE 0] A [ ARAE, 2019, 38(1): 145-148.

CAO L J, ZHANG X J, ZHOU W B, et al. Preparation and
property of chitosan compound antibacterial fresh-keeping film[J].
China Brewing, 2019, 38(1): 145-148.

[40] WU X, WANG K, LIU Y, et al. Microstructure of
transglutaminase-induced gelatin-natamycin fungistatic composite
films[J]. International Journal of Food Properties, 2017, 20(12):
3 191-3 203.

[41] ZHU X, WU D, WANG W, et al. Highly effective antibacterial
activity and synergistic effect of Ag-MgO nanocomposite against
Escherichia coli[J]. Journal of Alloys and Compounds, 2016, 684:
282-290.

[421 N1 Y, LIU Y, ZHANG W, et al. Advanced konjac glucomannan-
based films in food packaging: Classification, preparation,
formation mechanism and function [J]. LWT-Food Science and
Technology, 2021, 152: 112338.

[43] WU Y, DENG Y, LI Y. Changes in enzyme activities in abscission
zone and berry drop of 'Kyoho' grapes under high O, or CO,
atmospheric storage[J]. LWT-Food Science and Technology, 2008,
41CD: 175-179.

(k3% 54 7

(13 BRTT, B0 SR, BLER . 257 43 B ik A e ) 5 49 Jo ) 4 2
1. 43 B4R, 2005(3): 42-46.
CHEN Q, WEI B R, BAO D J. Determination of purity of samples
by monopeak method of differential scanning calorimetry [J].
Analytical Instrumentation, 2005(3): 42-46.

[14] Wi 8, XUAG N, g e, 56 22 7R 4 4 ot PR 0k B LR e a #4[0).
B %A TR AR I A4 4R, 2016, 7C1D): 4 374-4 377.
CHI H T, LIU W L, GAO X, et al. Differential scanning
calorimetry and its development trend[J]. Journal of Food Safety
and Quality, 2016, 7(11): 4 374-4 377.

[15) 227K Ak, K28, 7o 354, 45 2 sUHA 4 it A 08009 J5 21 5 17 1 ().
S HTAL A, 2015(4): 88-94.
LI C H, ZHANG Y, ZUO Q H, et al. Principle and application of
differential scanning calorimeter[J]. Analysis Instrument, 2015(4):
88-94.

[16] SR T 5200 22 70 7 i ik 340 (00 sy PR 36 [0, L 7 2, 2016
(3): 27-31.
FAN L J. Factors affecting differential scanning calorimeter testing
[J]. Shanghai Plastics, 2016(3): 27-31.

(171 75 /NBE, Jefh, )75 24, 45, 28 /) 39 1 i AR 5% ) TR R R
A [I]. 20 B A A%, 2019(4): 74-79.

SU X Q, LONG W, LIU X L, et al. Influencing factors and testing
technology of differential scanning calorimeter [J]. Analysis
Instrument, 2019(4): 74-79.

[18] BEEREAF, PEAR M, FRA K. DSC A6 I iot A2 52 i) PR 22 (9 4 35 B 52
[J1. 7 IHAE T, 2008, 36(5): 1-6.

HUANG Y X, PANG C H, LIN M L. Study on influencing factors
of DSC detection process[J]. Guangzhou Chemical Industry, 2008,
36(5): 1-6.

[19] £E &, EW55E, WA, 5. DSC M E 23,6 = H LRy

Sl i e HG 3 2 B R (7). T HE B K 2 2 4R, 2018, 33(6):
41-44.
WANG Y F, WANG J Y, LI Y N, et al. Measurement of purity and
thermodynamic properties of 2,3,6-trimethylphelnol with DSC[J].
Journal of Tianjing University of Science & Technology, 2018, 33
(6): 41-44.

[20] YL 553A, E B, I8 KAl 228 A BIE X 5 AR AR 2R

2519 73 A7 S E S D). R e 245 9 5 20 AT, 2019, 19€6):
717-720.
SHEN J Z, WANG Z, SU Y C. Analysis and identification of five
sulfate mineral drugs by differential scanning calorimetry [J].
Evaluation and Analysis of Drug Use in Chinese Hospitals, 2019,
19€6): 717-720.



