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Table 1. Comparsion of crude protein contents
and prices of dried bird's nest

Origin Price Crude protein 2

(NTD/3.75 g) (% dry basis)

Hong Kong 430 53.47 £ 0.01
Indonesia 350 58.91 + 0.27
Indonesia 380 51.90 £0.16
Indonesia 180 53.24 = 0.64
Thailand 470 5431 £0.16
Thailand 350 56.33 £0.43
Vietnam 412 4945 + 1.32
Unknown 190 54.51 = 0.57
Unknown 390 47.05 +£0.17
Unknown 400 53.43 £ 1.36
Average 53.26 +£3.32

a: mean = standard deviation n = 3.

Table 2. Total solids, crude protein contents, prices and authenticity of bird's nest in rock sugar syrup

Sample  Labelled content? Price Total solids ® Crude protein ® .
. Authenticity?
No. (%) (NTD/bottle) (%) (%, dry basis)
1 50 250 5445+ 195 58.45£247 +
2 30 167 20.33 £3.27 26.92 = 1.80 +
3 30 200 14.19 £245 38.61 £2.34 +
4 25 115 16.22 + 3.88 13.53 = 0.06 +
5 22 150 14.47 = 2.64 26.86 = 2.36 +
6 12.5 100 5.55+4.27 2.11 £0.00 -
7 10.6 191 35.92 + 3.66 13.57 = 0.83 +
8 —c 148 20.95 +£2.36 30.26 = 0.35 +
9 - 190 8.16 = 0.18 4435+ 1.29 +
10 - 193 2.70 £ 0.98 5.95+0.68 - O
11 - 158 2599 = 1.44 14.59 = 1.62 +
12 - 149 34.57 £ 0.78 2.21+0.07 -0
13 - 115 3.55 £ 0.59 4491 %210 +
14 - 190 5.61 £0.12 3.47 £0.59 - ®
15 — 150 10.39 = 1.28 25.46 £ 1.30 +
16 - 65 229+£1.35 324 +0.32 -®
17 - 120 25.70 =043 9.78 = 0.71 - ®
18 - 120 33.18 £ 1.51 43.36 = 1.57 +
19 - 160 14.70 = 3.61 1.44 £0.12 -
20 - 92 3.56 = 0.08 9.94 + (.11 +

a: labelled content of bird's nest.
b: mean = standard deviation, n=3.
c: not labelled.

d: sample was identified using CE electrophoresis as (2) jelly fungus, (6) pork skin_ (1),(3),(4),(5) and (7) nat-
ural plant gum possibly sodium alginate or agar.
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Table 3. Capillary electrophoretic migration times
of Dansyl chloride derivatives of amino acids

Amino acid Migration time 2
(min)
Hydroxyproline (Hyp) 7.94 = 0.03
Threonine (Thr) 8.44 +0.03
Serine (Ser) 8.44 +£0.03
Alanine (Ala) 891 +0.03
Glycine (Gly) 9.34 +0.02
Valine (Val) 9.71 = 0.02
Proline (Pro) 10.24 = 0.02
Methionine (Met) 10.46 = 0.02
Glutamic acid (Glu) 11.40 = 0.03
Isoleucine (Ile) 11.59 = 0.03
Aspartic acid (Asp) 11.84 + 0.04
Leucine (Leu) 12.27 + 0.04
Norleucine (Nle)? 13.22 £ 0.04
Phenylalanine (Phe) 13.67 = 0.04
Cystine (Cys) 1529 £0.04
Arginine (Arg) 22.08 = 0.06
Lysine (Lys) 25.98 =0.10
Histidine (His) 27.10+0.12
Tyrosine (Tyr) 2750+ 0.11

a: mean =+ standard deviation, n=3.
b: internal standard.
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Table 4. Amounts of amino nitrogen of bird's nest sample after different hydrolysis time

Amino Nitrogen content * (%)

acid 12 hr 24 hr 36 hr
Thr (0.42)00.40 = 0.01 (0.42) 0.36 = 0.06 (0.42) 0.34 =0.02
Ser (0.54) 0.50 = 0.01 (0.54) 0.46 £ 0.10 (0.54) 0.42 = 0.02
Ala 0.33 £ 0.00 0.32 £ 0.01 0.33 £ 0.01
Gly 0.47 £0.02 0.46 = 0.01 0.46 = 0.01
Val 0.31 £0.02 0.42 £0.00 0.45 £ 0.00
Pro 0.51 £0.01 0.56 = 0.01 0.53 £ 0.00
Glu - 0.44 = 0.01 0.45 = 0.01 0.44 = 0.01
Ile 0.11 +=0.00 0.17 £ 0.00 0.18 £ 0.01.
Asp 0.61 = 0.05 0.65 £ 0.00 0.65 £ 0.01
Leu 0.41 £0.01 0.46 = 0.01 0.45 £ 0.01
Phe 0.29 £ 0.02 0.37+0.03 0.36 £ 0.01
Cys (0.15) 0.13 = 0.01 (0.15)0.12+0.01 (0.15) 0.09 = 0.01
Arg 1.19 £ 0.05 1.35 +£0.04 1.32+0.03
Lys 0.34 £ 0.00 0.41 £ 0.01 0.42 £0.00
His 0.52 = 0.03 0.58 £ 0.02 0.59 £+ 0.01
Tyr 0.28 = 0.01 0.27 £ 0.00 0.26 = 0.01
Trp 0.13 £ 0.05 0.15+0.01 0.14 £0.03
NH; 1.14+0.14 1.16 = 0.09 1.16 = 0.04
Total (8.19) 8.11 (8.89) 8.71 (8.85) 8.59

a: mean = standard deviation, n=3.
b: the numbers in the parentheses denote corrected values obtained by extrapolation to zero-time hydrolysis.

Absorbance (214nm)

(A)

20
19

I
15.00

Y T T

T T

I
20.00
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Figure 1. Electropherograms of dansyl-amino acid derivatives of the hydrolysate of (A) bird's nest sample
(B) bird's nest in rock sugar syrup sample No.1.

Peaks identification: 2, Thr; 3, Ser; 4, Ala; 5, Gly; 6, Val; 7, Pro; 8, Met; 9, Glu; 10, Ile; 11, Asp; 12, Leu; 13,

Nle (internal standard), 14, Phe; 15, Cys; 16, NH3; 17, Arg; 18, Lys; 19, His; 20, Tyr.
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Table. S. The ratio of Val, Pro, Phe, Tyr and Hyp to crude protein contents

in dried bird's nest, jelly fungus

o and pork skin
o a.a /crude protein (%)
Sample
Val Pro Phe Tyr Hyp
o 6.77 = 0.48 8.64 = 0.81 7.35+0.80 7.25%+1.19 D.ec
Bird's nest b N.D.
SRt (5.57~17.25) (7.01 ~10.14) (541 ~8.10) (4.92~9.71)
" Jelly fungus 3.51 3.92 3.01 1.86 N.D.
Pork skin 2.88 12.42 2.27 0.77 9.92

a: average of duplicate analyses.
b: range limit.
c: not detected.
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Figure 2. Electropherograms of dansyl-amino acid derivatives of the hydrolysate of (A) jelly fungus and (B)
bird's nest in rock sugar syrup sample No. 10. See figure 1 for peak numbering.
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Figure 3. Electropherograms of dansyl-amino acid derivatives of the hydrolysate of (A) agar, (B) sodium
alginate, (C) bird's nest in rock sugar syrup sample No. 6 and (D) No. 12. See figure 1 for peak numbering.
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Figure 4. Electropherograms of dansyl-amino acid derivatives of the hydrolysate of (A) pork skin and (B)
bird's nest in rock sugar syrup sample No. 17. See figure 1 for peak numbering, except peak 1 for Hyp.
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Table. 6. The ratio of Val Pro, Phe Tyr and Hyp to crude protein contents and authenticity of bird's nest in
rock sugar syrup

Sample a.a /crude protein 2 (%)
No. Authenticity ©
Val Pro Phe Tyr Hyp

1 6.21 3.66 6.84 3.70 N.D.b +

2 5.79 4.23 7.24 1.04 N.D. +
3 4.74 5.54 3.81 2.69 N.D. +

4 421 5.25 443 1.55 N.D. +

5 4.80 6.11 5.70 2.57 N.D. +

6 N.D N.D. N.D. N.D. N.D. - M
7 4.94 6.56 5.31 2.36 N.D. +

8 5.02 5.98 5.88 4.99 N.D. +

9 591 7.87 5.98 6.29 N.D. +
10 2.86 3.03 2.18 0.67 N.D. - @
11 4.80 5.62 4.73 0.69 N.D. +
12 N.D. N.D. N.D. N.D. N.D. - @
13 5.52 6.61 5.83 4.83 N.D. +
14 N.D. N.D. N.D. N.D. N.D. - @
15 4.56 5.81 5.30 2.16 N.D. +
16 N.D. "N.D. N.D. N.D. N.D. - ©®
17 2.15 12.99 2.04 0.82 10.33 - ©
18 6.97 3.69 7.03 3.95 N.D. +
19 N.D. N.D. N.D. ‘N.D. N.D. -
20 392 5.33 4.53 0.81 N.D. +

a: average of duplicate analyses.
b: not detected.

c: sample was identified using CE electrophoresis as (2) jelly fungus, (6) pork skin, (1), (3), (4), (5) and (7)

natural plant gum, ie sodium alginate or agar.
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Application of Capillary Electrophoresis for Identification
of the Authenticity of Bird's Nests

SHU-CHU SU*, PEI-CHIN YU, CHAO-HONG LIU, HEUI-WEN SHIAU,
SHU-CHI LEE AND SHIN-SHOU CHOU

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan

ABSTRACT

A method using capillary electrophoresis (CE) to determine amino acid prfile was devel-
oped to identify the authenticity of bird's nest. Bird's nest samples were hydrolyzed in acid
and alkali, respectively. The protein hydrolysates were then derivatized with dansyl chloride,
and analyzed by CE. The average recovery of amino acids was 102.30%. The detection limits
were between 0.01 and 0.03 pmole. v

Ten bird's nest samples and twenty bird's nest in rock sugar syrup were analyzed. The
bird's nest samples were found to contain 47.05~58.91% crude protein, while bird's nest in
rock sugar syrup were found to contain 1.44~58.45%. All the bird's nest samples were identi-
fied to be authentic based on amino acid profile matching. Among 20 bird's nest in rock sugar
syrup, seven were considered to be substituted with agar, natural gum or pork skin. CE analy-
sis of amino acid profile was found to be an efficient and sensitive technique for identifying the
authenticity of bird's nests.

Key words: bird's nest, identification, capillary electrophoresis (CE), amino acid(s).
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