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Abstract: Gelatinous traditional Chinese medicine (TCM), as a valuable characteristic TCM in China, is derived from the skin, horn,
shell and other tissues of animals, and it forms solid blocks after extraction, concentration and drying. Recently, gelatinous TCMs have
been increasingly favored by consumers because of its unique nourishing effect, and its market demand has been expanded
continuously. However, the shortage of raw materials and the lack of effective quality control methods lead to the widespread use of
fake and inferior gelatinous TCMs and their products, which seriously affect the reputation of the industry and endanger health and
safety of people. Therefore, in order to ensure the quality of gelatinous TCMs and promote the healthy development of the industry,
investigators have made continuous innovations and breakthroughs around the quality control research of gelatinous TCMs, and

established a variety of efficient and sensitive quality detection methods. Research status of quality control of gelatinous TCMs was
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systematically reviewed from substance composition and quality control method based on discovery and application of characteristic

peptide in this paper, in order to provide reference for further constructing and perfecting scientific and reasonable quality control

system, and to promote the healthy development of gelatinous TCMs and industry.
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Fig. 1 Structural characteristics of collagen at different levels
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Table 1 Characteristic peptide information of representative gelatinous Chinese materia medica

e ALK 51 RS T miz SCHR

FiTE  GPTGEPGKPGDK 380.7 — 374.8 30,35
GPpGAAGPpGpR 539.8 > 612.4, 539.8 —923.8 34,39
HGDRGEpGPVGSVGPVGAVGPRGpSGPQGVRGDK™ 645.5 — 659.8 40-41
GPTGEPGK 371.7 — 4873 40-41
HGDRGEpGPVGSVGPVGAVGPR 691.0 — 809.4 42
GPTGEpGKPGDK 578.3 — 714.4, 578.3 — 900.4 43
GppGAAGPPGLR 539.8 = 924.5, 539.8 - 612.3 43
SGQPGTVGPAGVR 591.8 = 910.5, 591.8 —455.8 43
GPAGPTGPVGK 469.3 — 783.4, 469.3 — 655.3 43
GPPGPVGppGLAGpPGESGR 600.9 — 958.5, 600.9 —772.4 43
SGDRGEAGPAGPAGPIGPVGAR 649.7 — 955.4, 649.7 — 556.3 43
GEAGPAGPAGPIGPVGAR 765.9 =~ 1048.6, 765.9 — 991.6 43
GDGGPpGVTGFpGAAGR 751.4 — 849.4, 751.4 — 608.3 43
GEPGpVGSVGPVGAVGPR 5356 — 809.5, 5356 — 556.3 43
GLPGVAGSLGEpGpLGIAGpPGAR 716.0 =~ 641.3, 716.0 —~ 570.3 43
DGTSGHPGPIGPPGPR 519.6 — 596.3, 519.6 > 4424 44
GPPGESGAAGPAGPIGSR 517.6 — 586.3, 517.6 — 797.3 44
PGEAGPPGPPGPAGEK 731.8 =~ 1035.5, 731.8 — 300.1 44
GPPGPMGPPGIAGPPGESGR 595.6 — 756.4, 595.6 — 699.3 44
GPNGEPGSTGPAGPPGIR 8259 — 1195.6, 825.9 — 8375 44
DGTLGHPGPIGPPGPR 5143 = 596.3, 5143 — 4422 44
GEQGPAGPPGFQGIPGPAGTAGEVGKPGER 940.8 — 474.2, 940.8 — 756.4 44
TGPPGPSGISGPPGPPGAAGK 602.0 —~ 767.4, 602.0 —~ 689.9 44
PGPTGLEGPPGER 640.3 — 741.4, 6403 — 511.3 44
GPAGPTGPVGK 469.3 — 783.4, 469.3 — 712.4 44
GIPGVAGSIGEPGPIGIAGPPGAR 715.7 — 641.3, 715.7 — 570.3 44
GIPGPAGAAGATGAR 620.3 — 602.3, 620.3 ~ 7154 44
GPPGPVGPPGIAGPPGESGR 893.0 —~ 1264.6, 893.0 ~ 1207.6 44
GIPGVAGSIGEPGPIGIAGPPGAR 1073.1 =~ 513.3, 1073.1 — 416.2 44
GEPGPVGSVGPVGAVGPR 802.9 — 809.5, 802.9 — 1052.6 44
GPAGPNGIPGEK 555.8 =~ 446.2, 555.8 — 8854 44
GAPGAVGAPGPAGANGDRGEAGAAGPAGPAGPR 9144 — 1073.5, 9144 — 11375 44
GEPGPTGLPGPPGER 733.3 — 741.4, 7333 — 640.3 44
GETGPSGPAGPTGAR 656.3 —~ 967.5, 656.3 — 870.4 44
SGDRGEAGPAGPAGPIGPVGAR 649.3 — 766.5, 649.3 —~ 9554 44
IGAPGIIGIPGSR 620.4 — 535.3, 620.4 —~ 7314 44
GLTGPIGPPGPAGAPGDKGETGPSGPAGPTGAR 961.8 —~ 1173.6, 961.8 — 1 145.1 44
VGPPGPSGNAGPPGPPGPVGK 614.6 —~ 837.4, 614.6 >~ 667.4 44
GSPGGPGAAGFPGAR 652.3 — 580.8, 652.3 ~ 6914 44
EGSPGAEGSPGR 566.7 — 430.2, 566.7 — 859.4 44
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25 REIEIKT 1) FHEBST m/z SRR

B iz GPPGAVGAPGVNGAPGEAGR 868.9 — 730.4, 868.9 — 1114.5 44
GEPGSTGPAGPPGIR 691.3 — 598.3, 691.3 — 780.4 44
GPPGESGAAGPAGPIGSR 775.9 — 811.4, 7759 — 1097.6 44
AGPPGPPGPVGK 531.8 - 467.8, 531.8 — 837.4 44
TGPPGPSGISGPPGPPGAAGK 902.4 — 823.4, 902.4 — 880.5 44
GATGPAGVR 393.2 > 384.4, 393.2 - 4993 45
GEAGPQGAR 421.7 — 585.2, 421.7 — 656.3 45
GEIGNPGR 400.3 — 500.2, 400.3 — 613.3 45
GEIGNpGR 408.3 — 345.2, 408.3 — 516.2 45
GFPGAVGAKGEGGGAP 664.8 46
FGSGLDKADGGAGAP 660.3 46
LAGAPGFRAGP 5233 46
FSGLDGSVAGGAGAP 631.8 46
QTGFPGAAGGVVGPP 680.3 46

EfE  SGETGASGPPGFAGEK” 724.9 — 802.4 42
SGETGASGPpGFAGEK" 732.9 — 818.4 42
GYpGNAGPVGTAGApGPQGPVGPTGK" 765.2 — 554.4 42
GYpGDAGPVGTAGApGPQGPVGPTGK” 765.5 — 554.4 42
GYpGDAGPVGTAGApGPEGPVGPTGK” 765.8 — 554.9 42
GEVGPAGPDGFAGPAGAAGQAGAK” 670.9 — 531.4 42
GNDGATGAAGPpGPTGPAGPpGFpGAVGAK” 850.4 — 515.4 38
GSDGSVGPVGPAGPIGSAGPpGFpGApGPK” 864.0 — 5354 38
GSDGSVGPVGPAGPIGSAGPpGFPGApGPK” 858.7 =~ 5274 38
GFpGTpGLpGFK” 612.2 — 464.2 38
GGPGSVFGGPGADGVAGKP 539.3 46
QPGTPGPEGLATQGP 719.9 46
VAGEPAAADGLGPGGP 684.3 46
FSGLDGASVGGAGAP 631.8 46

fH K GLNGAPSFSPDGk 631.3 — 546.4, 631.3 —921.4 34,39
GETGPAGPAGPAGPAGAR 745.9 34
GDGGPpGITGFPGASGR 758.4 34
GLAGPQGPER 427.0 — 4572, 427.0 — 554.3, 427.0 — 6113 47
GESGPSGPAGPTGAR 649.3 — 556.3 48
VGPAGSSGPR 4427 — 560.0, 442.7 — 631.0 49
GELGPQGAIGPAGNSGPAGPVGAAGPAGGR 833.1 = 713.4, 833.1 — 909.5 50
GESGPAGPAGPAGAR 626.3 — 696.4, 626.3 — 753.4 50
QTGFPGAAGRVGPP 680.3 46
QPGFPGARGPAGGAP 692.8 46
QVGPAGLNAVQGSGAGAP 783.9 46
LAGAPGFRQP 523.3 46
FSGLDGKDAGAGGAP 660.3 46
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&Sl FHEK 51 FHER T miz SCHR
HH  GETGPVGVTGSVGPAGAR 784.9 — 872.5, 784.9 — 1028.6 51
GLpGQpGDSGPAGK 635.3 — 801.1, 635.3 = 516.2 52
DGEAGAQGPPGAAGPAGER 832.9 = 979.5, 832.9 — 1036.5 50
GEVGPQGAIGPAGSSGPAGPIGAAGPAGSR 834.1 — 743.4, 834.1 = 953.5 50
4 GEGGPQGPR 427.8 — 668.3 35
GPPGESGAAGPTGPIGSR 790.9 34
IGQpGAVGPAGIR 604.8 34
SGETGASGPpGFVGEK 746.9 — 846.5 42
GYpGDAGPVGAAGApGPQGPVGPVGK 755.0 > 553.4 42
GETGPAGPAGPIGPVGAR 780.9 31

GEAGPSGPAGPTGAR 641.3 — 726.2, 641.3 — 783.3 33,39
W GPTGPAGVR 406.6 — 556.8 35
AGVMGPPGSR 473.0 ~ 718.2, 473.0 — 586.3 32

GEPGPTGVQGPPGPAGEEGK 925.4 — 832.6, 9254 — 1011.5 34,53
TGETGASGPpGFAGEK 739.9 — 818.5 42
GYpGNPGPAGAAGApGPQGAVGPAGK 736.0 — 526.4 42

GETGPAGPAGPVGPVGAR 774.5 -~ 977.8, T74.5 = 752.5 34,39

o GASGPAGVR™ 386.3 — 499.3, 386.3 — 643.3 35,54

GPSGEPGKPGDK™ 563.2 — 416.2, 563.2 — 698.4 35,54
LSVEADIDGLR 594.3 31
ISGEWYSIFLASDVK 857.9 31
HGHRGEpGPVGSVGPVGAVGPRGpSGPQGVRGDK™ 649.7 — 670.8 40
GPSGEPGK 364.7 — 4873 40
HGHRGEpGPVGSVGPVGAVGPR 698.3 — 809.4 42
F B TGEPGAAGPPGFVGEK 751.9 —~ 903.5, 751.9 — 846.6 32
GPAGPTGPAGK 4552 — 684.4, 4552 — 7554, 4552 — 6273 55
GFpGSDGVAGPK 553.0 — 450.9, 553.0 — 787.5 56

p-FEIH R R

k-FMERE  TIRBONRE B2 S E A JEE A RFIEAR

B F X 43 B I 5 8 A e

TRRBONR BRI AL Ak

p-hydroxyproline k-hydroxylysine “peptides are shared by deer-skin gelatin and deer-horn gelatin  “peptides are used to distinguish deer-skin gelatin

and deer-horn gelatin “*peptides are shared by mule-skin gelatin
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Fig. 3 Linear relationship between relative content of characteristic peptides and adulteration ratio
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SCBR ok Wbk B, JE AR JF AN GYPGNA
GPVGTAGAPGPQGPVGPTGK i) JEE Y5 4% 11 Jik v )
Pro. Asn. Gln ¥JAfF1EAEM, AFRIPMEMHEIITIA
R SEIRRFIERR, WIANFZAA PTM HIBKEBLA GYP
( 4+ 1599 ) GNAGPVGTAGAP ( + 1599 )
GPQGPVGPTGK. GYP (+15.99) GN (+40.98)
AGPVGTAGAP (+15.99) GPQGPVGPTGK. GYP
(+15.99) GN (+0.98) AGPV GTAGAP (+15.99)
GPQ (+0.98) GPVGPTGK, HH1+15.99 F/rfEHE
g, +0.98 ForMi Btz s, ik 3 Mk
BURREIRFFAERR, v T B R IR PRI . 1X
AR IAE Ja SRR T P A BESE . RE R IR )
AR B iR 3 S IKEL, AR A SR R R A
B2 bR WL, ERFERR R SRR ISR, A
[ PTM 3400 7 IR B RFAERE AN, XF IR 2y
R E T A s I B S b 7.
3 FiEE5RE

G m PR PUER YA RRERR, CAHIER
Al SEILAIAR R HERR IR . (P EZGL) 2020 SERRAE
B AR FFRREEAIUR, HRE R HET
FRIDCT IS MRM AR 3R A I & Ja % 15 - X6 (1) 702,

B TN E TR iz LA 2 A9 2 K LA K Hyp Pro
Gly. WRIRM &2 iEbr, AR, AR R
4 MEEERI) S BRI . YIPRREIK B S A
W&yt ChEZH) 2020 FFhlEr, U
REAE RS A e b 25 72 ATAT (1), (HE THRE
JR 250 5 B (R IS Hh 24 TR B PPN T VA R B —
FEE57EE, RRARREE L EAHIw T 7
A2

FET O FUUE S B A WA e B2 L B P R AR
Ik, ARSI TR 2 4EEAN R R (D AR
P Aar M R 2 24577 it b H bR I A REAE AR AN 25 b £ i
FREAKE “H” FIBH B LB IG5 81k
i B At (2) RISHERAEIK ARG AR
KRN BO B O LG, 23— 20 A= 5 5 1)
B GO (3D AR XT B h 245 RRAE AR S i A
DL SR A f R R e VA P i R R S A
Mo 1A RO IE TR BRI RHE IR R B
YA R AR e . AR LG AR T LMK
P BERHERR B TT RSN, IR T B S A
REAE SRR AL S A AR, SRR 2 ]
TR AR AR RE AR AL 1T A L

R € AR e 1 A R I BRI,

LA o BRI A Vb S5 R i R sh D SR A
v B2 (RIS B8 DX 70 el o i R P RS I S ST 2
ISR 25 R PP VAR TT, AT AR J5 )
BRI (1D IWRABHFU RS A 2 AR
ARGMRE SR, KRR L5 T gE B
M Ast, F 8 WAL RYE SR AR AL
X7 Fe & e bR Sy . (2) #ERE A BER
21 2 T LT3 A0 S R A B it R AR AL AR AR B
FRERUR AR DL, PRSI IR s
20 (3D 275 THI 25 5 o A 00 AR T A i 2 147 52 )
E, SERF IR S EE A0, L5
Fasg s PTERVERRFIEIR A e BT, A
A BE— 2B PP ™ b i B DL R ARAL I T2
W& A ROR IR R R A SR BRI 7T AN TR
N, SEESEHEEOR AN GRS IS R 2 1 4%
WETC, A BE A A it i (K B ST AT 3
R, BE— D OREE N ROBEAR I B 22 4

AR TR ERARALEA HFR

SEH

[1] TEZGH [S]. —&B. 2020: 187-188, 197-198, 335-336.

[2] Ricard-Blum S. The collagen family [J]. Cold Spring Harb
Perspect Biol, 2011, 3(1): a004978.

[3] Boot-Handford R P, Tuckwell D S. Fibrillar collagen: The
key to vertebrate evolution? A tale of molecular incest [J].
Bioessays, 2003, 25(2): 142-151.

[4] Kleinnijenhuis A J. Visualization of genetic drift processes
using the conserved collagen 1ol GXY domain [J]. J Mol
Evol, 2019, 87(2/3): 106-130.

[5] HuY, LiuL, Gu Z P, et al. Modification of collagen with a
natural derived cross-linker, alginate dialdehyde [J].
Carbohydr Polym, 2014, 102: 324-332.

[6] Liu X H, Zheng C, Luo X M, et al. Recent advances of
collagen-based biomaterials: Multi-hierarchical structure,
modification and biomedical applications [J]. Mater Sci
Eng C Mater Biol Appl, 2019, 99: 1509-1522.

[71 Yang C T, Ghosh D, Beaudry F. Detection of gelatin
adulteration using bio-informatics, proteomics and high-
resolution mass spectrometry [J]. Food Addit Contam Part A
Chem Anal Control Expo Risk Assess, 2018, 35(4): 599-608.

[8] X%, %, RIHE, & R T RS ERA S
ity o-iEE B i (0] hEBHRE,
2021, 46(3): 591-598.

[9] Gelse K, Poschl E, Aigner T. Collagens: Structure,
function, and biosynthesis [J]. Adv Drug Deliv Rev, 2003,
55(12): 1531-1546.



* 6898 »

FED 20226111 $B53% 218 Chinese Traditional and Herbal Drugs 2022 November Vol. 53 No. 21

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Mertins P, Qiao J W, Patel J, et al. Integrated proteomic
analysis of post-translational modifications by serial
enrichment [J]. Nat Methods, 2013, 10(7): 634-637.

Ma F F, Sun R X, Tremmel D M, et al. Large-scale
differentiation and site specific discrimination of
hydroxyproline isomers by electron transfer/higher-energy
collision dissociation (EThcD) mass spectrometry [J]. Anal
Chem, 2018, 90(9): 5857-5864.

Yamauchi M, Shiiba M. Lysine hydroxylation and cross-
linking of collagen [J]. Methods Mol Biol, 2008, 446: 95-
108.

X, KM, Mo, 5 T “ZIRA-BIRA” i
o3 M7 RE B 5 R B e Al ). 2% AR, 2020,
55(8): 1882-1888.

FEIE . BB U IR R S B R AT 5T [D]. 2
27 INARRMERE:, 2015.

Taga Y, Iwasaki Y, Shigemura Y, et al. Improved in vivo
tracking of orally administered collagen hydrolysate using
stable isotope labeling and LC-MS techniques [J]. J Agric
Food Chem, 2019, 67(16): 4671-4678.

Gjaltema R A, Bank R A. Molecular insights into prolyl
and lysyl hydroxylation of fibrillar collagens in health and
disease [J]. Crit Rev Biochem Mol Biol, 2017, 52(1): 74-
95.

e, IR, AETR, ARIRAE. BRI R 2
SDS- 3R A Jis It 12 e e rL Uk 00 [9]. R A, 1999,
22(4): 184-185.

oA, KR, HRE. =MEYIIRK) SDS ANELEN
MWl KA ()], JEETRER, 2003, 22(1): 33-34.
A, AR, RS, EEE 4RI GEE
SBTRZ ) H AN SR [0 BTk, 2005, 33(2): 221-
224.

Li W L, Han H F, Zhang L, et al. Manufacturer
identification and storage time determination of “Dong’e
Ejiao” using near infrared spectroscopy and chemometrics
[1]. J Zhejiang Univ Sci B, 2016, 17(5): 382-390.

TL M. BRI fo SRR E A R rh R T R I NE 5 A dr
(. WEEEEZ, 2001, 12(6): 487.

FOCHR, KA, RHIE BT SR X SRS
MERBETT [1]. SEiE= 56T, 2007, 27(9): 1866-
1868.

Zpily, 202, WEER, 55 5T HPLC fRa B &K
KoM vEm i BRI R E )] LilghEg R
%, 2017, 31(6): 91-96.

RT3, e, Ry, & R R BRI B
HPLCHREUEE [J]. A EISLE8 5 7777225, 2014, 20(9):
47-51.

THEW], K, T, SRR R IE A R

[26]

[27]

[28]

[29]

(30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

(38]

DNA 4T %57 1. Yo d &, 2017, 37(2):
202-211.

Zuo H L, Zhao J, Wang Y T, et al. Identification of the
adulterated Asini Corii Colla with cytochrome ¢ oxidase
subunit I gene-based polymerase chain reaction [J].
Pharmacognosy Res, 2017, 9(4): 313-318.

Kleinnijenhuis A J, van Holthoon F L, Herregods G.
Validation and theoretical justification of an LC-MS
method for the animal species specific detection of gelatin
[1]. Food Chem, 2018, 243: 461-467.

Grundy H H, Reece P, Buckley M, et al. A mass
spectrometry method for the determination of the species
of origin of gelatine in foods and pharmaceutical products
[J]. Food Chem, 2016, 190: 276-284.

Zhang W J, Cui S H, Cheng X L, et al. An optimized
tagman real-time pcr method for authentication of Asini
Corii Colla (donkey-hide gelatin) [J]. J Pharm Biomed
Anal, 2019, 170: 196-203.

Fl, BUE R, IRER], . 0P RRHE R R I A HAE
Rl B s Sl R O LA (7). 24 pT 2Rk, 2017, 37(12):
2272-2278.

IS, L, BEEE, A& FETRAE R BN B R
TRIER ] (1], AR, 2019, 40(16): 267-273.
TRERON, BT, PR, 5. BR RO il - = E Y2
FEIB R T T BT RORE S £ i b B R F) 2503 S B o 2
o MBI ORI (7], SRR, 2019, 14(4):
828-832.

Cheng X L, Wei F, Xiao X Y, ef al. Identification of five
gelatins by ultra performance liquid chromatography/time-
of-flight mass spectrometry (UPLC/Q-TOF-MS) using
principal component analysis [J]. J Pharm Biomed Anal,
2012, 62: 191-195.

PR FE. R PR P S BRI T [D]. Jbat:
AL R ER 25K, 2014,

Li X, Shi F, Gong L P, et al. Species-specific identification
of collagen components in Colla Corii Asini using a nano-
liquid tandem mass
proteomics approach [J]. Int J Nanomed, 2017, 12: 4443-
4454,

77, W, MK, & ETEYE RS ERT
Bl s VR BUIRT L 5 48 5E (0], P EBAR A 24, 2019,
21(9): 1256-1261.

Liu R, Huang Y, Xu H K, ef al. A strategy for identifying

chromatography spectrometry

species-specific peptide biomarkers in deer-hide gelatin
using untargeted and targeted mass spectrometry
approaches [J]. Anal Chim Acta, 2019, 1092: 32-41.

Han S Y, Zhao K X, Cai S, et al. Discovery of peptide

biomarkers by label-free peptidomics for discrimination of



FED 20226111 $B53% 218 Chinese Traditional and Herbal Drugs 2022 November Vol. 53 No. 21

* 6899 »

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

horn gelatin and hide gelatin from Cervus nippon
Temminck [J]. Food Chem, 2021, 363: 130347.

PR BE, WRfE, 204, & RERBOSIEAH TR
RAMEBIFIEENITEIFE [J]. PEZRE, 2015,
50(2): 104-108.

Cai S, Zhao K X, Jiang M T, et al. Collagen derived
species-specific peptides for distinguishing donkey-hide
gelatin (4sini Corii Colla) [J]. Chin Herb Med, 2021,
13(2): 261-266.

XA, RIHE, S, & — R R E A A UIRE T E
RIEE ARG L REERBR K AP P,
CN111239302A [P]. 2020-06-05.

Cai S, Jiang M T, Zhao K X, et al. A quantitative strategy
of ultrasound-assisted digestion combined UPLC-MS/MS
for rapid identifying species-specific peptide markers in
the application of food gelatin authentication [J]. LWT,
2021, 147: 111590.

ZH, W, KR, 5. — AP URMERHE R —
SE o 52 B o] i 1) Y g vk [, CNI109142598 A [P].
2019-01-04.

TSR, TRIEME, ZERGEK, . — 2L IR I A A
FROPYEPE R B Z AR T E, CN105842375A [P]. 2016-
08-10.

g, BRI, DU, 5. —HIIRMERHEIR & AR
5o NN i =il i A o B SO VA I R s S
CN106589063A [P]. 2017-04-26.

Yang H, Shen Y P, Xu Y, et al. A novel strategy for the
discrimination of gelatinous Chinese medicines based on
enzymatic digestion followed by nano-flow liquid
chromatography in tandem with orbitrap mass spectrum
detection [J]. Int J Nanomed, 2015, 10: 4947-4955.
ZEWE, JUEAE, FFEL, 55— MRS 2 R L
oot Y PR R 2> B VR BB R R W T ik b I
CN103630644A [P]. 2014-03-12.

Tang M, Yan J Y, Ren J, et al. Differentiating Trachemys

[49]

[50]

[51]

(52]

[53]

(54]

[55]

[56]

[57]

[58]

[59]

scripta elegans shell glue from Chinemys reevesii shell
glue by UPLC-QTOF/MS coupled with binary compare
tool of UNIFI [J]. DCM, 2019, 2(1): 50-58.
R, #F, A, & MBI 2 IR EAR T
RPN [J]. P E AR RE, 2020, 30(4):
408-409.
ZET, MRA, A%, . FH T A F A
R fE 2 Ik A & /0% 0k 7 kN |/
CN114354772A [P]. 2022-04-15.
XN, ME, BT, S BTN 2 IR EOR )
BPRMER 1. B EPARN A 2%, 2019, 36(24):
3061-3063.
KA, WREH, B, — M FURHIE IR B LA 7
% HE, CN113896770A [P]. 2022-01-07.
Cheng X L, Wei F, Chen J, et al. Using the doubly charged
selected ion coupled with MS/MS fragments monitoring
(DCSI-MS/MS) mode for the identification of gelatin
species [J]. J Anal Methods Chem, 2014, 2014: 764397.
Flg, RENRE, FF, & — R D ABRILE R 2 K
F IR HE, CN106198790A [P]. 2016-12-07.
PR, £k, B3, & FETRERBUBHE k-
Jo B AR 5 8 IR AR IR (9], 0 Hr kA
%, 2018, 37(11): 1279-1286.
BUREE, HRH, FRbe, 55 s Soiom k- sh I m i
EMERR S 2R 2E 5 3806, RERCIRRSY (D]
i 2018, 36(4): 408-412.
PR EE, e, FRLERS, 55, R PRI @A
15 0L R AT F 2R [J]. A2, 2020, 22(7):
996-999.
Ankney J A, Muneer A, Chen X. Relative and absolute
quantitation in mass spectrometry-based proteomics [J].
Annu Rev Anal Chem, 2018, 11(1): 49-77.
R0, YR, BTN, SF. RS GH DR S R IO
K P A 0 o] Je P Rz pe g3 [J]. R A R R 2 KR AR
2020, 36(5): 623-628.

[Fricsmit ExW]



