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Construction of monosaccharides fingerprint and adulteration identification
of edible bird’s nest by gas chromatography-mass spectrometry

ZHANG Xiao-Jiang

(Bird’s Nest Research Institute, Xiamen Yan Palace Seelong Biotechnology Co., Ltd., Xiamen 361000, China)

ABSTRACT: Objective To construct a standard fingerprint of monosaccharides in edible bird’s nest by gas
chromatography-mass spectrometry (GC-MS), and identify the adulteration of edible bird’s nest. Methods Taking
edible bird’s nest as the research object, 34 batches of monosaccharides in edible bird’s nest from different suppliers
were analyzed by GC-MS. And a standard fingerprint of monosaccharides in edible bird’s nest was established using the

“similarity evaluation system of traditional Chinese medicine chromatographic fingerprint”. The fingerprint was used to
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identify adulteration models of tremella fuciformis polysaccharide, yellow gelatin, pectin, gellan gum, carrageenan and
agar with adulteration amounts of 1%, 5%, 10%, 20%, 30%, 40% and 50%, respectively. Results Edible bird’s nest
5 kinds

acetylgalactosamine, with an average relative mass ratio of 1:1.5:8.4:6.6:4.1, and the total sugar content ranging from

contains of monosaccharide components: fucose, mannose, galactose, acetylglucosamine and
18.75 g/100 g to 23.92 g/100 g, through similarity evaluation, the similarity of 34 batches of edible bird’s nests was more
than 99.5%, meeting the requirements of fingerprint similarity evaluation. Taking a similarity of 99.8% as the
identification standard for edible bird’s nests, when the adulteration level ranges from 1% to 50%, the fingerprint
adulteration model could effectively predict the adulteration level and achieve adulteration identification. Conclusion
This study analyzes the monosaccharide composition of edible bird’s nest and established a GC-MS-based standard
monosaccharide fingerprint and adulteration model. This approach enables effective identification of common
adulterants and quantification of adulteration ratios, offering data and technical support for market supervision.

KEY WORDS: edible bird’s nest; gas chromatography-mass spectrometry; monosaccharide composition;

fingerprint; adulteration identification
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iR PR Wil (selected ion monitoring, SIM)#RZ;
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Table 1 Informations of 34 batches of edible bird’s nest samples

R T Ff bty 20 5 PR R BT Ff bt 2 5 PR R
Y-1 25022716 A-1 Y-18 25011625 B-7
Y-2 25022717 A-2 Y-19 25012319 C-5
Y-3 25020715 A-3 Y-20 25012029 A-5
Y-4 25022403 B-1 Y-21 25012025 A-6
Y-5 25021914 C-1 Y-22 25011627 C-6
Y-6 25031214 D-1 Y-23 25012026 A-7
Y-7 25032813 C-2 Y-24 25012326 C-7
Y-8 25031812 B-2 Y-25 23120122 D-4
Y-9 25031706 A-4 Y-26 23110716 E-1
Y-10 25033103 D-2 Y-27 23121328 A-8
Y-11 25031810 B-3 Y-28 23082217 E-2
Y-12 25031811 B-4 Y-29 23122219 F-1
Y-13 25032519 C-3 Y-30 23080222 G-1
Y-14 25032618 D-3 Y-31 23081816 C-8
Y-15 25031010 C-4 Y-32 23110718 E-3
Y-16 25012222 B-5 Y-33 23112703 B-8
Y-17 25012218 B-6 Y-34 23112709 A-9
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Table 2 Chromatographic retention times and mass spectrometry analysis parameters of monosaccharides and internal standards

75 2R CAS % 18- B4 15} 1] /min TE R T (mlz) SE M T (mlz)
1 Rha 6155-35-7 7.017 145 115, 102
2 Rib 50-69-1 7.237 145 103, 129
3 Fuc 2438-80-4 7.438 145 115,103
4 Ara 5328-37-0 7.541 145 103, 129
5 Xyl 58-86-6 7.823 145 103, 115
6 Man 3458-28-4 9.716 145 103, 115
7 Glc 50-99-7 10.092 145 115,212
8 Gal 59-23-4 10.437 145 103,212
9 Ins 87-89-8 11.630 168 103, 212
10 GlcNAc 7512-17-6 14.690 187 126, 115
11 GalNAc 14215-68-0 19.005 187 127, 145

1 Ins AR
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1.6 HIEAIE

BARER AT 3 RIS TATSE S, S5 R USFBIEE N
B AL B ST T T AR, @A (2 R s B S AR
PEM R ) X 34 U ST B LA B A A 0 | STt
PRI G I A TAE U PR A, B 45 R R A Jamovi 17421
A3 M, Forp i o BB R 7 22 43 #7 (one-way  analysis of
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Fig.l1 Total ion chromatograms of the 10 kinds of monosaccharide mixed derivatives
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Table 3 Composition and content of monosaccharides in edible bird’s nest (g/100 g)

s Rha Rib Fuc Ara Xyl Man Gle Gal GlcNAc GalNAc TS

Y-1 N.D. N.D. 0.98 N.D. N.D. 1.52 N.D. 8.91 6.28 4.62 22.31
Y-2 N.D. N.D. 0.93 N.D. N.D. 1.44 N.D. 8.05 5.80 4.24 20.45
Y-3 N.D. N.D. 1.00 N.D. N.D. 1.47 N.D. 8.61 6.14 4.43 21.65
Y-4 N.D. N.D. 0.87 N.D. N.D. 1.33 N.D. 7.78 5.90 4.06 19.95
Y-5 N.D. N.D. 0.95 N.D. N.D. 1.47 N.D. 8.25 6.07 4.46 21.20
Y-6 N.D. N.D. 0.93 N.D. N.D. 1.41 N.D. 7.99 6.27 4.42 21.02
Y-7 N.D. N.D. 0.90 N.D. N.D. 1.39 N.D. 7.82 5.87 4.29 20.28
Y-8 N.D. N.D. 0.97 N.D. N.D. 1.45 N.D. 8.04 5.97 4.54 20.98
Y-9 N.D. N.D. 1.00 N.D. N.D. 1.53 N.D. 8.26 6.13 4.66 21.58
Y-10 N.D. N.D. 0.96 N.D. N.D. 1.49 N.D. 8.45 6.21 4.55 21.65
Y-11 N.D. N.D. 0.93 N.D. N.D. 1.43 N.D. 8.59 7.36 4.20 22.50
Y-12 N.D. N.D. 0.99 N.D. N.D. 1.47 N.D. 8.53 6.89 3.81 21.69
Y-13 N.D. N.D. 0.97 N.D. N.D. 1.52 N.D. 9.18 7.84 4.42 23.92
Y-14 N.D. N.D. 0.96 N.D. N.D. 1.44 N.D. 8.57 7.16 3.95 22.08
Y-15 N.D. N.D. 0.99 N.D. N.D. 1.49 N.D. 8.62 6.81 3.96 21.87
Y-16 N.D. N.D. 1.04 N.D. N.D. 1.50 N.D. 8.35 6.96 3.86 21.72
Y-17 N.D. N.D. 0.99 N.D. N.D. 1.45 N.D. 8.86 6.97 4.25 22.52
Y-18 N.D. N.D. 1.01 N.D. N.D. 1.50 N.D. 8.46 6.92 4.04 21.92
Y-19 N.D. N.D. 1.03 N.D. N.D. 1.48 N.D. 8.45 7.74 4.29 23.00
Y-20 N.D. N.D. 0.96 N.D. N.D. 1.49 N.D. 8.48 7.59 4.44 22.96
Y-21 N.D. N.D. 0.95 N.D. N.D. 1.32 N.D. 7.54 6.08 3.52 19.41
Y-22 N.D. N.D. 0.92 N.D. N.D. 1.37 N.D. 7.75 6.05 3.48 19.57
Y-23 N.D. N.D. 0.93 N.D. N.D. 1.31 N.D. 7.37 5.87 3.28 18.75
Y-24 N.D. N.D. 0.90 N.D. N.D. 1.31 N.D. 7.63 5.72 3.23 18.79
Y-25 N.D. N.D. 0.89 N.D. N.D. 1.32 N.D. 7.55 5.91 3.27 18.95
Y-26 N.D. N.D. 0.97 N.D. N.D. 1.38 N.D. 7.86 5.81 3.43 19.44
Y-27 N.D. N.D. 1.02 N.D. N.D. 1.38 N.D. 7.75 5.97 3.47 19.60
Y-28 N.D. N.D. 0.94 N.D. N.D. 1.37 N.D. 7.80 6.20 3.60 19.90
Y-29 N.D. N.D. 0.96 N.D. N.D. 1.38 N.D. 7.68 5.63 3.45 19.10
Y-30 N.D. N.D. 0.97 N.D. N.D. 1.34 N.D. 7.71 5.67 3.45 19.14
Y-31 N.D. N.D. 0.94 N.D. N.D. 1.27 N.D. 7.31 6.32 3.21 19.06
Y-32 N.D. N.D. 0.94 N.D. N.D. 1.31 N.D. 7.61 6.42 3.55 19.83
Y-33 N.D. N.D. 0.96 N.D. N.D. 1.30 N.D. 7.52 6.16 3.32 19.27
Y-34 N.D. N.D. 0.94 N.D. N.D. 1.34 N.D. 7.83 5.87 3.23 19.21

TS ARG SRS 1 A B total sugar); N.DZR/R KK . 34 [,
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Fig.2 Characteristic ion superposition map of monosaccharides in edible bird’s nests
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Fig.3 Standard fingerprint chromatogram of edible bird’s nest monosaccharides
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Table 4 Monosaccharide composition of different adulterants (%)

2 H 28 BB R 1R P g pi RPLE iR
Rha N.D. N.D. N.D. 2.9 22.3 2.6 N.D. N.D.
Rib N.D. N.D. N.D. 2.1 N.D. N.D. N.D. N.D.
Fuc 14.6 N.D. N.D. 2.4 N.D. 2.4 N.D. N.D.
Ara N.D. N.D. N.D. N.D. 2.0 N.D. N.D. N.D.
Xyl 143 N.D. N.D. 13 N.D. N.D. 1.7 N.D.
Man 42.7 N.D. N.D. 26.2 N.D. 21.7 N.D. 3.7
Gle 2.7 1.7 N.D. 41.6 31.9 32.8 8.2 69.8
Gal 1.1 1.0 N.D. N.D. 1.7 N.D. 14.9 2.8
GlcNAc N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
GalNAc N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
TS 75.5 2.7 N.D. 71.5 35.7 56.9 24.8 76.3
TF: NDAARKGH .
x5 TRBEYSEARSMERSEERE
Table 5 Similarity between different adulterants and the standard fingerprint spectrum of edible bird’s nest
T b IR P MR WIER EEBIE AR RPLIE iR RH ZHE
e bR i 1 0.077 0.241 0.082 0.238 0.032 0.753 0.041 0.147
B 0.077 1 0.055 1 0.432 0.751 0.438 0.883 0.512
T BE TR A 0.241 0.055 1 0.066 0.894 0.065 0.149 0.037 0.060
B 0.082 1 0.066 1 0.437 0.739 0.434 0.873 0.527
B B 0.238 0.432 0.894 0.437 1 0.445 0.382 0.480 0.070
(g 0.032 0.751 0.065 0.739 0.445 1 0.460 0.866 0.044
R 0.753 0.438 0.149 0.434 0.382 0.460 1 0.532 0.042
iR 0.041 0.883 0.037 0.873 0.480 0.866 0.532 1 0.091
HH ZhE 0.147 0.512 0.060 0.527 0.070 0.044 0.042 0.091 1
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Fig.4 Similarity relationship between adulteration models of 6 kinds of adulterant and the fingerprint of edible bird’s nest monosaccharide

*o6 BHRESEAREEIEIEEUENILEHE
Table 6 Fitting equation of similarity between adulterated model
and edible bird’s nest fingerprint

B PG T PE R0
wism  HOTGETEN o
R
R
e
R TASOSSST
B Y=-0.345+(99.15+0.345)/ 0.999

[1+(X/22.71)*1.94]

3 Wit 5ER

AT SR T SAE S-S, 0 T 34 HER & ke
B HBEA A, W B AMEES & Fuc, Man, Gal, GlcNAc
Ml GalNAc 5 Fl BB & 4>, OF 38 AH X T A R
1:1.5:8.4:6.6:4.1, WMl &ETE 18.75~23.92 g/100 g Bk
ST RFM, N R Z AT M2 5(P>0.05),
IR A ) A g 3 7 B PR AR VS S RS Y BR il . e
SR SRR, SR T dh 2 ki a0 B AR EE VRN R
g5, JERT 34 HEUCE TGS SOREARARLRE HEA T LA, ARARLEE
(99.8%~100.0%)>99.5%, = HA £ e &5 M AT = B i —
kR AR E M. EBRN T, PR . 45
B WERRE . RPREE 8 R BRI TR A3 HT, A
FEH/NF 0.85, AIARCK ] 8 Flvk WiB Y it —H4h, %

M 6 MBI EAT A RB OEIEE, e DR SR g
AL 99.8% 11 Dy £ I 2t 3 48 50 b vfiE, 7E 45 fh ik b
1%~50%IF, A AR H-Z2 0 . B . SRI | 45 VI
RHEMBNEE Y. R, RS SETEE R, A
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