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Simultaneous Determination of Nucleosides and
Amino acids in Bamboo Shoots by HPLC
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Abstract: A HPLC method was established for the determination of 6 nucleotides and 3 amino acids in bamboo shoots.
The detection condition was as follows: the column was YMC-Pack ODS-AQ C (250 x4.6 mm,5 wm) ,the mobile
phase was acetonitrile (A) and 0.5% acetic acid in water ( B) ,the flow rate was 1.0 mL/min, column temperature was
30 °C and the detected wavelength was 254 nm. Good linear relationship was achieved for the 9 targeted compounds
within the concentration of 10-1000 pg/mL, the correlation coefficients all exceeded 0. 999 ; the average recovery rate
were between 86.74% -100. 17% and the relative standard deviations were between 0. 04% -2. 90% . Method validation
results showed that the developed HPLC method had good accuracy and precision. It can be used for testing the 9 targe-
ted compounds in the bamboo shoots.
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Fig. 1

HPLC chromatogram of 9 mixed standards (A) ,dry (B) and fresh (C) bamboo shoots samples
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Table 1  Linear relationships between peak area and concentration of 9 analytes
o] 1 BRI () AMore R
Compounds Retention time ( min) Linear equations
JF Cytidine 2.482 Y =37574X +6632.2 0.9999
JRIERS Adenine 3.000 Y =60815X +2837.3 0.9999
JR%F Adenosine 10.041 Y =41059X-879. 95 0.9999
JRH Uridine 6.910 Y =28093X +2762.6 0.9999
54 Guanosine 10.734 Y =32471X +2626. 1 0.9999
Hg+ Thymidine 15.974 Y =40313X +8733.6 0.9999
(4R Tryptophan 18.919 Y =28807X +3999. 5 0.9999
RN R Phenylalanine 12.045 Y =493.3X-895.0 0.9998
i % iR Tyrosine 5.585 Y =3830.8X-5931.6 0.9995

U = WAL X = B

*Y = Peak area;X = concentration.
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FAARFRE R 1 AL, 9 MR v dh 7 B 1 % 4
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RAT
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SBOGT REAR 4 i 1) — 1 JoT £ VAR 8 R SR R 5 IR
763 d AR ()2 8 Yk, oxof L0 T AR #E A 7 40
oA, RS AR A 25 (WL 2) o HIR RN
K% B b H AR E PR O Fhbr ofE S i TR AR RSD fie
m EN 1.97% Ui S fe e A B s &
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Table 2 RSD and precision of 9 samples

Frifis b K00 Accuracy H e H Al

Standards (RSD/% ,n=5) Intra-day (RSD/% ,n =5) Inter-day (RSD/% ,n=3)
i Cytidine 1.58 1.13 2.35
AR A Adenine 0.74 1.21 1.74
M1 Adenosine 0.99 0.87 2.72
JRF Uridine 1.13 1.30 2.43
9,4 Guanosine 1.05 0. 66 1.47
Mg+ Thymidine 1.97 1.24 2.09
850 Tryptophan 0.72 1.26 2.81
KN R Phenylalanine 0. 86 0.72 1.86
1% % fif Tyrosine 0.76 1.39 1.89

2.3 HmAvnFREY R

ERAARIBUSE BB b, I — 5 2 1) 25 B TRV TR
TR 1.2.5 35 5E BURE AL BT 120 SE B R il AT
PRI, TP I 1.2, 3 5 A2 A (A 25 1 AT

T E S AN 3 TR A5 SR IR mISCR A
YITE 86. 74% ~ 100. 17% 22 [a], #H % A7 1 1 22 78

0.04% ~2.90% 2z |a], i /& L oK, ikka e, 45
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Table 3 Recovery of 9 components of bamboo shoots

1 2 3
oot e e R E e BN eh
e %) P gk ) P e () )
i F Cytidine 32 99.89 +0.04 0.04 20 88.20x0.80 0.68 12 89.83+0.77 0.47
BRIZ A Adenine 48 94.41 £0.42 0.38 30 94.12+1.50 1.12 18 86.74 £0.92 0.5
A3 Adenosine 8 97.25 +0.88 0.94 5 92.73x1.44 1.42 3 93.67+2.80 2.08
JRH Uridine 80  96.88 +£0.56 0.56 50 92.98 +1.42 1.15 36 92.68 £2.35 1.55
53 Guanosine 32 89.74 £1.68 1.88 20 93.07 £2.18 1.91 12 89.72 £1.09 0.72
Mg+ Thymidine 48 100.17 £2.01 1.98 30 90.16 +£0.73 0.6 18 91.24+1.13 0.67
{4 %R Tryptophan 16  88.29 £1.28 1.43 10 87.60 £0.95 0.84 6 93.28+2.37 2.76
KN R Phenylalanine 2400 95.43 £0.80 0.92 1500 94.94 +2.04 0.96 900 91.18 +1.55 1.12
fi% % iR Tyrosine 800 97.07 +£0.57 0.57 500 90.10 £2.46 2.01 360 87.03 £2.07 1.4

2.4 HREENE

M TG E T 8 U R BATITERE 5, A
FEPIFI 57 PR A SR DL S DU R AT 28 1.
2.5 WA TR, Fe IR L. 2.3 1 g Ak
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Table 4 The contents of 9 compounds in eight different bamboo shoots ( mg/kg)

FE JHa JiR IS it FRAF B Wt RNy ARINETR i Z R
Samples Cytidine Adenine  Adenosine Uridine Guanosine  Thymidine  Tryptophan Phenylalanine  Tyrosine
Fl 56.46 221.54 126.00 141.08 47.69 58.46 82.46 840. 62 876.77
2 10.86 18.00 19.71 - 27.86 - 42.86 338.71 679.71
F3 74.88 146. 50 128. 88 140. 13 316.50 50.25 152.63 536.88 1731.63
P4 183.54 16.77 20.31 162. 62 - 121.38 45.23 99.08 452.00
DI 81.46 149.72 190.77 326.48 464.70 21.56 171.55 606.53 2170.20
D2 359.85 104.26 489.59 537.40 - 38.42 253.07 697.38 1757.34
D3 196.00 134.06 408.09 645.49 952.96 54.41 363.37 785.78 1986. 46
D4 146.43 36.60 237.29 156.25 149. 54 22.58 5.32 987.21 1189.13

¢ 4RI M R S E i 1A D2, H
T sl E 359. 85 .489. 59 mg/ kg ; MRIGES 5 i
2 FL, & i 221, 54 me/ke JRIT VS H & i
(2 D3, 43544 645.49 952.96 mg/ke; fiH: & &
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IR LA B 2 R O 1 Fe e 19 43 i) 02 D3 D4 DL K
D1, H 4 &4 5] J& 363. 37.987. 21 mg/kg LU M
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