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Abstract: Objective To investigate the dynamic accumulation of five nucleosides and 14 amino acids in Dihuang (Rehmannia
glutinosa) and reveal their dynamic accumulation rules, so as to provide scientific basis for their rational utilization. Methods
Leaves and roots from R. glutinosa at different growth stages and from different cultivation regions (Henan Dafeng, Henan Nanzhao,
Henan Wenxian) were determined using ultra-high performance liquid chromatography-triple quadrupole mass spectrometry
(UPLC-TQ-MS) to analyze the dynamic accumulation of nucleosides and amino acids in leaves and roots of R. glutinosa from
different cultivation regions. Results R. glutinosa leaves and roots were all found to contain five kinds of nucleotides and 14 kinds
of amino acids, and the total content of those in different growing periods was 3.88—16.97 mg/g and 4.27—25.32 mg/g,
respectively. The content of nucleosides and amino acids in R. glutinosa leaves and roots increased significantly in the second half of
October and the first and middle of November, reaching their respective peaks. The content of L-glutamine and L-lysine was the
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highest, accounting for more than 60%. In most growing periods, the content of nucleosides and amino acids in R. glutinosa leaves

was higher than that in roots, especially in late October. The content of nucleosides and amino acids were higher in the leaves from

Henan Nanzhao, and the total content was up to 30.756 mg/g. Conclusion The distribution and dynamic accumulation process of

nucleosides and amino acids in R. glutinos were described. A scientific basis for the medicinal and edible properties and the

reasonable harvest period of R. glutinosa was provided. It was suggested that R. glutinosa leaves could be used as a new edible

resource to supplement nucleosides and amino acids, which provided support for the discovery, development, and utilization of the

resources in R. glutinosa leaves.

Key words: Rehmannia glutinosa Libosch; Rehmannia glutinosa leaves; nucleosides; amino acids; dynamic accumulation; ultra-high

performance liquid chromatography-triple quadrupole mass spectrometry
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Table 1 Information of roots and leaves in R. glutinosa at
different growth periods

Fz2 TR~ AREKHAMEHHERES
Table 2 Information of different cultivation regions and

growth periods of leaves in R. glutinosa

e REHM K3 1%

TR K 2017-07-15 12.05
2017-08-07 9.46

2017-08-16 9.07

2017-09-01 14.31

2017-09-15 13.10

2017-10-04 8.87

2017-10-16 11.06

2017-10-30 4.94

2017-11-17 5.34

2017-12-20 4.66

TR B 2017-07-17 9.92
2017-08-05 9.49

2017-08-17 10.63

2017-09-02 12.81

2017-09-18 15.16

2017-10-04 6.60

2017-10-20 6.13

2017-11-03 5.46

2017-11-20 6.76

2017-12-04 5.49

e A 2017-07-17 9.26
2017-08-05 11.55

2017-08-17 9.77

2017-09-02 9.18

2017-09-18 8.31

2017-10-04 7.09

2017-10-27 6.68

2017-11-03 6.26

2017-11-20 5.72

2017-12-04 6.41

R H HRAE K5 1%
2017-04-15 it 5.36
it 7.85
2017-06-15 JiEs 7.98
it 4.66
2017-06-30 UiEs 5.93
it 9.00
2017-07-15 it 8.08
n 741
2017-08-15 it 3.75
n 5.01
2017-08-30 UiEs 2.60
it 7.21
2017-09-15 UiEs 5.38
it 10.62
2017-10-04 it 3.12
n 6.37
2017-10-14 it 10.01
- 6.09
2017-10-30 Uis 3.25
s 3.83
2017-11-17 Uis 2.60

I

5.73

H. LHER. L-WER. . IREn . L
PR M JULER o & FE 433 9 0.101. 0.192., 0.067
0.220. 0.162. 0.144. 0.284. 0.129. 0.303. 0.151.
0.150. 0.116. 0.174. 0.118. 0.126. 0.096. 0.114.
0.116. 0.203 mg/mL 7R & % I8 5 il &7
23 HiX@EARNEE
HEFERMA 1.0 g, F%FRE, BT 100 mL
HIEME I, RS2 50 mL /K, FRERE, #%
B 1h, A 30 min, FREE, IKMNERE,
PB4, e, BUEpe i, B0 (13 000 r/min. 10 min),
U E7EW, 28 0.22 um JEREEL S, RI1S.
24 BRFH
ACQUITY UPLC BEH Amide f&ii43: (100 mm X
21 mm, 1.7 pm). JiaAH A (5 mmol/L HIERE |
L% 0.2% /KD -B (1 mmol/L H PR %L |
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TR 0.2% TR CIEH WD - B DM : 1~3 min,
10% A; 3~9 min, 10%~18% A; 9~15 min, 18%~
20% A; 15~16 min, 20%~46% A; 16~18 min,
46% A. FEFEEN 2 uL, AFRLEAN 0.4 mL/min,
FERMEE N 35 Co BB ESITEE; MRM

TR, B RIE N 3.0 KV, ETERERN
120 °C; JR¥AF S EAEE %4 1000 Lh A1
550 °C, fiffi. HEFL A ES A2 0.15 mL/min. 20
L/h, HOREHEFL H T ARG i e 740 A 4 V AT 18 eV
FA A AR TEAS I 1 W3R 3.

*3 BERSREREVRFESH

Table 3 Mass spectrometry parameters of nucleosides and amino acids

WEY) fRI PR tR/min miz R eV HEFLH IV MRM
y-BETR v-NHz 3.58 103 10 16 103.904>87
L& R Leu 3.86 131 10 16 132.096 >86.052
L-F AR Met 470 149 10 14 150.096 >104.026
L- R INE IR Phe 3.62 165 14 18 166.096>120.05
L- &R Try 3.83 204 18 16 205.096 >146.026
L-HRIR Thr 8.51 119 20 38 120.032>74
L-a- A &R Ala 745 89 10 16 90.032>44.022
L-N& R Cit 11.26 174 20 16 175.968>69.89
L- B &R Glu 9.15 147 14 12 147.91>83.91
L- A& Bk fi Gln 10.02 146 16 8 146.97>83.917
L-R & Asn 1043 131 14 12 132.89>73.87
4 Guad 3.22 283 20 30 152>152
L-4 & R Val 499 117 10 12 118.032>>72.058
L-fl &R Pro 531 115 10 20 115.968>70.023
JilR=3 Cytd 424 243 10 28 243.968>111.902
JipnaE nsy Ade 1.82 135 20 30 135.968>136
L-# &= R Lys 10.05 146 14 14 147.01>83.91
i+ Thyd 117 241 10 10 242.968>>126.896
IIN:3 Ino 2.74 268 14 10 269.032>136.856

25 FHEFER

251 LMETREMSH Lk ZAEEIR (LOQ)
Hgd, 2,27 TN IR g A, TR AR
JRAN [F) R R P RO IR RV, $ “2.47 TR AF Rl

E, DUSALEYETIFUNANR (YD, KR ST
EIRFEONEALSR OO, HHATEMERIE T, 4558 NER
4, LOQ fEfEMEEL (SIND Ry 10 Il .
252 FEEFEAL  HC2.27 UM IRE X

]
5

AN

ALREE

F4 19 MLAEYMRRERZ . ZMEEERM LOQ
Table 4 Standard curve, linear range and LOQ of 19 compounds

e LR R R2 23 YU/ (ug-mL™Y) LOQ/(ng'mL™)
v-NHz Y=8214.3 X—2 4185 0.999 9 0.101~50.500 0.156
Leu Y=10088 X—6 776.3 0.997 2 0.192~19.200 0.233
Met Y=1053.8 X—375.32 0.999 0 0.067~33.500 0.028
Phe Y=55910 X+3019.9 0.993 7 0.220~22.000 0.008
Try Y=23389 X—1307.5 0.998 9 0.162~162.000 0.123
Thr Y=231.98 X—386.92 0.995 6 0.144~72.000 0.391
Ala Y=191.36 X—108.07 0.999 6 0.284~28.400 0.082
Cit Y=2 486.3 X—890.26 0.9935 0.129~12.900 0.006
Glu Y=824.86 X+258.27 0.999 0 0.303~303.000 0.106
Gln Y=7757.3X—1466.7 0.995 4 0.151~151.000 0.124
Asn Y=315.28 X—549.51 0.998 5 0.150~150.000 0.365
Guad Y=1155.7 X+120.3 0.993 6 0.116~58.000 0.076
Val Y=13 603 X—31 521 0.995 2 0.174~87.000 0.012
Pro Y=7 259 X—4 567.6 0.999 5 0.118~59.000 0.119
Cytd Y=1951.4 X—11433 0.998 9 0.126~63.000 0.135
Ade Y=86 481 X+72 985 0.993 6 0.096~9.600 0.058
Lys Y=7616 X—14 175 0.998 4 0.114~114.000 0.081
Thyd Y=1622.4 X—287.62 0.999 3 0.116~11.600 0.255
Ino Y=6551.3X—2577.8 0.999 9 0.203~101.500 0.298
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Fig.1 UPLC-TQ-MS chromatogram of nucleosides and amino acids
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Fig. 2 Dynamic accumulation of nucleosides and amino acids in roots and leaves of R. glutinosa at different growth

periods
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Fig. 3 Dynamic accumulation of nucleosides and amino acids in leaves of R. glutinosa at different cultivation regions and
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