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Determination of 10 Nucleosides in Tibetan Medicine of Flower of Gentiana Straminea and Flower of
Gentiana Farreri

XIAO Yuancan1’2’3, DONG Qi1’2’3, HU Fengzu1’2’3, DU Yuzhi1’2’3, WEI Lixin1’2’3*(1.Northwesz Institute of Plateau
Biology, Chinese Academy of Sciences, Xining 810008, China; 2.Qinghai Provincial Key Laboratory of Tibetan Medicine
Pharmacology and Safety Evaluation, Xining 810008, China; 3.Key Laboratory of Tibetan Medicine Research Academy of
Science, Xining 810008, Chia)

ABSTRACT: OBJECTIVE To establish an HPLC-DAD method for simultaneously determination of cytosine, cytidine, uracil,
adenine, guanine, uridine, thymine, guanosine, thymidine and adenosine in Tibetan medicine of flower of Gentiana stramiinea
and flower of Gentiana farreri. Determination and comparison the ten nucleoside compounds of the two Tibetan medicine
samples which come from six different origins of Qinghai province. METHODS A Bonus RP column(250 mmx4.6 mm, 5 um)
was used, methanol and 0.04% acetic acid solution was used as the mobile phase, the flow rate was 1.0 mL-min”!, the column
temperature was 35°C and the detector wavelength was set at 260 nm with injection volumn of 20 pL. RESULTS Ten
nucleoside compounds had good linear relationship, precision, stability, and repeatability according to the requirements of the
quantitative analysis methodology. The recoveries of ten nucleoside compounds were 95.1%-98.5%. Furthermore, the total
contents of the ten nucleoside compounds in different origins were 849.38—1 014.37 pg-g™' and 256.27-822.52 pg-g~' for the
flower of Gentiana farreri and Gentiana straminea respectively. Adenosine, guanosine, uridine and cytidine were the main
nucleoside compounds in the two Tibetan medicine samples which were higher than others in content, while uracil, guanine and
thymidine were lower. CONCLUSION The developed HPLC-DAD method is simple, available, and has good repeatability,
which is suitable for the determination of above ten nucleoside compounds of flower of Gentiana straminea and Gentiana farreri.
Moreover, the quantitative data of ten nucleoside compounds in the two Tibetan medicine samples origin from Qinghai province
can provide helpful information for the quality control and evaluation.

KEY WORDS: flower of Gentiana straminea; flower of Gentiana farreri; nucleosides and bases; content determination; HPLC
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BTN NBRAEZR AL AR IBAE R SRRz —
2 W H (Gentiana farreri Balf. £.) X FR AL e,
EN “IWIRAR” M, DIAeRBfE AN, AT
FF2 . Mg, BRIE RS 0E 136 70

MR 2T EY RS, REER
MHTEPE RSy, BA4ERF A A ) Thee, e R
ARPET . ORI AR T AR 5
Z R ARG, BRAE. RS E B R OE
NZ TR S AT SRR 5 A S fr BT
AR, #b i 28 25 b 28 D80 5 4% H R oy
FUA IR WIS VAR AE — 8 ROAR DGRy R 73 o
WA TS bR 8 AR S5 A% I
M P LTI O A A 0 22 P A% 280 7T g
REME R U BhAh, RS TRERE
77 57 B UM R I 3 R A A3 WA R =
WEFEI H ARy 2 — M B R T AE B
B LR, PUR AR T I s

HRT, BRAE 2R JU AR RN Z2 e IE A6 o A% 2Kk
I3 B FLIE AR WARE , IR AT K IR AL S H AL
LR R HAE TR, PR B RRAE 2% JUAE AN £ Ju IR A8
PR R A& &2, RERERS RS
A LB ARSEKRA HPLC @57 1 BR{EZ
TUAERIZE e REAE R 10 FAZ ISR o 1 & & i
Jiik, JEXCR A H 2 RS T T 8, A
2] IR AL 23 L AR R 28 I 0 B A R IR N R T =
Bt 2%,
1 UEERAH
1.1 {3

Agilent 1100 2 57 24080AH B2 1543, Bt £ G1379A
LA NL. GI312A —tEEZE . G1328A T3
HEFESS . G1316A HEEA . G1315B HEFEHIE
MZEAT Chemstation il TAEM(3EE Agilent 2
"): AG135 T 4 #r K°F (B - METTLER
TOLEDO /A #]); PL203 %1 40 #r K P (L
METTLER TOLEDO A A]); PS- 60 2y i i
PIFBEAL (360 W, 40 KHz)(ZR 5€ 117 ¥/ JEEH 75 O 2%
B AHE]; T-25 B o) AR R IKA A F);
UPT-11-20L B8 4l K AL (& AR A6 38 8 4l B B2 A PR
YNGR
1.2 itz

IR AL 25 JUAE AN 2R I R R AL RS R 4R F i
BN, REMFENRE 1, ST ER2ER
Jb v R AR Pt T BT A 53 5 St A R 5 R
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TR FLAC L e IHAE

TR JREEREE S . 1000996074). %
TS : 1000880080). M+ (#Ht5: 101063335).
it B mE g (HE 5. 1001031694) < M FH (L5 -
1001028769) MRPERS (#E5: 1000977038). f s
WE (k5. 101144695)%) H Sigma 2 A (Sigma-
Alorich Co. &), #lifEE3)=98.0%; JREHT:
887-200202). SLNEM (L5 : 140631-200904). M
H @S : 110879-200202)04 H H [ 24 & A= P i i
K sEBE, 4 =98.0%. FEE, taikai(l &+
RAEBRA R H il 8 2K (R - A K AL ;
LRt al, Pz ilm ).

R1 KRR R RE L
Tab.1 Sample information of flower of Gentiana straminea
and flower of Gentiana farreri

s B4 KA 55
LDH 1 JRAE 28 AR 2 LR
LDH 2 FRAEZE HAE ERETDES
LDH 3 JRAEZR LA R EL KB L
LDH 4 JRAE 2R AL AT\ T
LDH 5 JRAE 28 A% AN TR B
LDH 6 JRAEZR LA i S P/giina
LDH 7 gL, FAELHIKI
LDH 8 EAuwalikia EW OS2
LDH 9 gt peiEzyNilll
LDH 10 AL R e el I b
LDH 11 EBAuwalikia [TIRE KRB
LDH 12 LR AR 2 LR

2 HESHR
2.1 JRAR R SR

ARG ERREL 10 Pz EXRSEE, BT
10 mL (R, F 20% H B KRG e 5 42
ZIRE, TRAT, T RO X R, IR
BN MEmENE 0.592 mg-mL~' . JEFF 0.570 mg-mL™".
PRUENE 0.620 mg-mL™" . BRI 0.640 mg-mL ™' &
04 0.542 mg-mL™' . JREF 0.480 mg-mL ™"\ i fliems
IE 0.665 mg'mL™'. & 0.583 mgmL ™. fiiF
0.685 mg-mL™". #F 0.734 mgmL™', BT 4 CH
UKFE I ARAT o I FH T 23 S 10 Fof A 6] JE i T 4%
WG RIR G5, RIS A T B RV
2.2 ARV VR ) )

K 25 R BURR A6 28 JUAE RN 28 8 I AERE ok K
25 1.0 g T 50 mL #EJE A, FEZ A 10% H EEK
VI 20 mL, JE %], 323 30 min; #£ 20 000 r-mmin”’
T ENE A1 2 ming FE SR 40 min, 04 S
WEHERT 25 mL BT, #BEER SR
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0.45 pm JENE 5 FE o
2.3 ikt
i 4 Agilent ZoRBAX Bonus-RP(4.6 mm X
250 mm, 5 pm); VBIAH: 0.04% LR KIET(A),
HEE(B), VeMAHE: 0~25 min, 0%—12%B;
25~30 min, 12%—25%B; 30~35 min, 25%—0%B;
FEIR 35 °C; ALK 260 nm; HEFEE 20 pL.
1E FIR TR, 10 PR &5 AL

WBorpreeiE | ILE 1A, WRAEZR FLIER 2t Je fH AL
SRR 05 B LI 1B AT 1C,
A
0 , 25
] t/min 10
12 4 8 B
3450 7 9
6 10 ‘el
12 .4 8
a3 7 9
0 5 10 15 20 25
t/min
1 SRE&XE&IER(A). LDH3(B)f LDHS(C)# HPLC

& 1%

I-Jamsng, 2-JH; 3-JRMENE; 4-JRIENS; S-IUENS, 6-JRE; 7-
MR e s 8- o-fHr; 10-MRF .

Fig. 1 HPLC of mixed reference substances(A), sample
LDH6(B) and LDH8(C)

I—cytosine; 2-cytidine; 3-uracil 4-adenine; S5-guanine; 6-uridine;
7—-thymine; 8—guanosine; 9-thymidine; 10-adenosine.

24 LMEXRRER

HY 10 Pz 0 G e s v &, TRA, 153
fumEnE 59.2 ng-mL™' . fAF 57.0 pgrmL ™ FREENE
62.0 pgmL™" . JRME S 64.0 pgmL™ . L4
542 pg'mL™' . JRAF 48.0 pgrmL™' . i s g
66.5ugmL™ . % #F 583 pgmL' . g
68.5 pg'mL™"\ JREF 73.4 pg-mL ™ HIIR A X IE S
W B EIREA X RS ERIERE, B 10%FEEK
WIREREMBEA— RG] 6 DNAFIREE IR A X R
Al AT 43 ARG S T L 20 pl N 1 REGRAH i X
L % 9237 TUN EAE KT 0T, DAIREE
(ug-mL Y REARKR(X %), TR ALFR(Y Hilr)
bR 2, @SLEATRE. SR ER, 10 #
W M & R FE YO N B R 21k .
FZIRAE M LE 4331 9 3 A1 10 B IR B A HE PR Al
HE ARSI 2% 2018 45 1 HHE 35 65 1

a2 R A SO S A A HEBR A e PR, 45
W 2,

R2 I0MBHLMEXEZ. RER. 2ER
Tab. 2  Regression equation, LOD and LOQ of ten
components

R LRPETEH/ KR/ e s R/
Z¥ pgml! pgml” pgrmL™!
MumEnE  ¥=30.683X+1.377  0.9999 0.46~59.2  0.10 0.32
MIFF  ¥Y=15.315X+0.038 7 0.9992 0.45~57.0  0.13 0.42

15y 2R aEIVE iy

JRIEIE  Y=38.602X+2.637 6 0.999 6 0.48~62.0  0.09 0.31
JIRE RS ¥=50.133X-3.2525 0.999 5 0.50~64.0  0.09 0.29
B4 Y=30.839X-4.0442 0.999 8 0.42~542  0.11 0.36

JRHE Y=21.221X-0.4584 0.9990 0.38~48.0  0.09 0.30
Jig B nE - ¥=29.834X+0.1822 0.999 7 0.52~66.5  0.15 0.51
BTF y=22313X-5.9144 0.9999 0.46~58.3  0.12 0.41
MF Y=18.189X-3.4029 0.9994 0.54~68.5 0.13 0.43
BRFF Y=30.371X-1.830 0.9998 0.57~73.4  0.12 0.42

2.5 (AR RE % AL

i 2 W B[R] — VR A 6 R AR 20 uL, 762,37
RPN, HEEEERE 6 R, idsRIFIHE 10 M
28 B 43 75 UG T AR I FF XS A 78 A 22 (RSD) . 10
FhAZ 24y (i W O B 15 (8] RSD fH7E 0.56%~
1.02%2 6], WAL RSD {H7E 0.71%~2.33% 2 [8],
KA T L R Uf o
2.6 FRE MR

B [A] — BRAE 28 JUAERE S (S 5 . LDH1) A
W, T=EKXEO, 2, 4,8, 12, 24 h /)5, %
“2.37 IR S SR AE AT AT, WE 10 PR
B T AR . 25 53880, FE S 10 PPAZE 2R R
I3 AE 24 h IETH AR ) RSD fE7E 0.92%~1.75%M
e AR S IS RAE 24 h R e BT .
2.7 HEEMRE

URRAE 2 JUAE (RS : LDHDFES 5 40 4% “2.27
TR 7 A s, IRAE “2.37 TR ik
M FRERERI, A 10 FAZIEFR R SRR
RSD fH. &R E/R, 10 iz HR & &R RSD
fHAE 1.29%~2.44%2 8], $<2.50%, UiBiZI7ik
HEMRE.
2.8 [

REEFRICT A 10 Mkz 8 2 0o & & A
(4i*5: LDHL)6 1, ®%1 1.0 g, s AlkEEmA
— B B PO IR A T, AR IR 2.2 TUR ik
H AR VAR T €237 WR &,
PRI, PEILER 3. 45K, 10 FhizH Lok
RN 95.1%~98.5%, RSD(n=6)11<3.5%.
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310 MAZH K R oA ERE R 5 2 R (n=6)

Tab.3 The recovery results of 10 nucleoside compounds (n=6)

B BREEE/ BRSNS E AR/ MER B/ PHME/ RSD/
2 g ngg ng ne % % %

1.018 21.84 24.08 45.62  97.12
1.002 21.84 24.08 4489 9554
1.009 21.84 24.08 46.03  99.64
e 1.010 21.84 24.08 4533  96.64
1.004 21.84 24.08 44.61 94.20
1.014 21.84 24.08 4590  98.65

1.008 88.91 91.2 179.13  98.15
1.012 88.91 91.2 177.03  95.45
;2] 1.004 88.91 91.2 17492 93.92

H 1.023 88.91 91.2 179.22  96.78 958 27
1.009 88.91 91.2 179.59  98.55
1.018 88.91 91.2 17431  91.89
1.018 8.25 11.8 19.47  93.83
1.002 8.25 11.8 19.19  92.57
é 1.009 8.25 11.8 20.11  99.88 96.3 11
I 1.010 8.25 11.8 20.05  99.30
1.004 8.25 11.8 19.51 95.14
1.014 8.25 11.8 19.84  97.24
1.018 42.84 37.2 80.06  97.98
1.002 42.84 37.2 80.12  99.98
it

1.009 42.84 37.2 79.59  97.75

D/@; 1.010 42.84 37.2 80.46  99.98
1.004 42.84 37.2 7891  96.50
1.014 42.84 37.2 80.17 98.74
1.008 18.82 16.26 3490 9797
5 1.012 18.82 16.26 33.94  91.60

1.004 18.82 16.26 34.61 96.65
1.023 18.82 16.26 34.84  95.86
1.009 18.82 16.26 3437  94.59
1.018 18.82 16.26 3444 9398

1.008 153.88 144 295.16  97.26

1.012 153.88 144 291.02  93.95

1 1.004 153.88 144 296.93  98.91
= 1.023 153.88 144 295.16  95.65 963 I8

1.009 153.88 144 293.08  95.70

1.018 153.88 144 297.11  97.54

1.008 60.98 59.85 120.78  99.10
] 1.012 60.98 59.85 119.53  96.61
fig 1.004 60.98 59.85 119.02  96.57

5 96.8 1.6
e 1.023 60.98 59.85 119.94  96.17

g 1.009 60.98 59.85 120.03  97.75
1.018 60.98 59.85 118.67  94.56

1.008 83.28 81.62 161.33  94.81
1.012 83.28 81.62 163.91  97.56
1A 1.004 83.28 81.62 162.84  97.07

95.6 2.3
i5 1.023 83.28 81.62 161.67  93.70
1.009 83.28 81.62 163.93 97.89
1.018 83.28 81.62 160.45  92.71
1.018 10.94 14.1 24.54  95.06
1.002 10.94 14.1 23.93 91.97
Hig 1.009 10.94 14.1 25.06  99.44 96.8 13
H 1.010 10.94 14.1 2478  97.38 ’
1.004 10.94 14.1 2520 100.82
1.014 10.94 14.1 24.62  95.94
1.008 249.79  260.05 507.12  98.19
1.012 249.79  260.05 507.95 98.12
i 1.004  249.79  260.05 504.63  97.61 973 18
1 1.023 249.79  260.05 499.37  93.76 ’
1.009 249.79  260.05 508.28 98.54
1.018 249.79  260.05 507.74  97.46
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2.9 FERIE

B 6 HEIRBRIEZR UL 6 LR JeHAERE
fi, BRI €2.27 WU U7 v A% AR S A
R “2.37 TN EIEFA T, FAFEHEME 10
FolAZ 7 2 B oy v W D THT L, DA A A s o i 2 2%
TR 10 FAZH R & i, SRR 4,

BH RS d RER, 12 #HRAF
Hb () PR A 2% TE A6 AN L R BE AL A b o Y A s
eSS 10 FiZE sy, 2K 2 ORI S E
) JR B g I NEE R T ) i e g IS T8 R« AN
PAHLEE I R EAE T 10 R E RS RS E
849.38~1014.37 pg-g', WML RILIEN 256.27~
822.52 ngrg . MRFF. SIF. REMMEERIER
FACRL e b S BN R R, RRRIEZR L
LR IR ARG o AL F RSy, IR P
WA R FEAE 2 FiRE S b & BB
3 iR
3.0 BRI

ANFEFRRMFE , BT HARAR . B A
A, 7E 3B H 2K R I S o B R [Fl. #%
o A BT K, T CAYE PB4
LA R IHG35 2R F LAK R 32 R BGAGR, aEe
R PR A6 73 T AE AN L i IR BB AL P4 s AL T R R
e, 5o, NIRRT R, TERR
2 RIR 20 RS AR A R T A A R

W ARG R,  M G AR 5 2R ]
I 7 A LT 7 G E ) 25 5 T AT T A
ST 7K 10%, 20%, 40%, 50% FF S V2 %t JBR
TEZRFAE AR M T REAE 10 Pl 7 28 B4 I F
MR, EREKYW, KA 10%F BELAE R 10 Bz
KM R IR B . PRI, AR SZERRM Tk
BERE S 10% 9 B K027 30 min, LA H &
FEAJHHL 20 000 r-min~' 2J3 2 min BERELHM,
FH AR R B 40 min {5 3% 1) £ A0 S VAL
3.2 kAl

WA RS 2 — WK i, e I8
([ Crg SEORH il i R B Ay B e 2, it
HARRYS, ARSib ik A T B A WY R 5 B R
P£ () Bonus RP 85 3R} 1) (a5 4%, 38 T i 3l
HHORR S BE VeiAR T AR RIS T XF 10 iz
FA BT 53 BSR40
33 SR

JRAEZR ILAE RN LR JR R AL A 10 Al 2K o
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R4 L2HMHREFIEH LRI SEMNEZLER
Tab. 4 The result of content determination of 12 batches of samples pg g™
i i g JiRES SRS IE RIS Gug R 1 gt e 5 i Ji ¥ it

LDH 1 21.84 88.91 8.25 42.84 18.82 153.88 60.98 83.28 10.94 249.79 739.53
LDH 2 15.64 51.88 - 28.04 12.10 84.04 14.19 15.13 12.55 22.69 256.27
LDH 3 25.40 61.09 7.94 46.99 20.61 155.16 22.80 85.88 11.38 239.38 676.62
LDH 4 25.58 110.06 8.15 30.16 13.20 156.20 - 144.96 11.57 285.74 785.62
LDH 5 30.81 112.53 8.51 43.84 20.41 160.99 39.41 102.55 16.88 258.43 794.38
LDH 6 28.59 115.30 9.77 32.75 9.41 188.00 - 158.50 13.18 267.00 822.52
LDH 7 24.63 112.91 - 11.44 - 214.06 21.42 170.95 20.47 402.68 978.55
LDH 8 19.59 106.67 - 12.68 - 220.00 - 158.61 23.20 308.63 849.38
LDH 9 20.95 92.97 - 12.37 - 203.80 16.36 153.82 15.91 392.82 909.02
LDH 10 31.36 113.25 - 21.37 9.03 209.15 2437 190.18 24.45 391.22 1014.37
LDH 11 23.25 102.14 - 12.94 - 185.21 - 188.13 22.00 409.06 942.73
LDH 12 19.41 127.43 - 15.77 9.05 212.95 - 183.21 17.58 372.49 957.91

W NI T EER.
Note: “~” is below to LOQ.
W& BAFE— B E S, TER—FFE S A F =i,
% 10 R S EWAEER, BRA RIS G
5. LDH2)4b, Bl 25/ FhhiE 2 5.
ANFEFE LR AHAE T 10 FAZ 28 B
B ETRACRE L. IR ERRAC 2R JAE it
JEREAER 10 FZF 2R o & B, A&tk
JEAE & T RRAEZE JUAE . RAEZR JUAE A2t e fHAE
Hh P T ) I s BRAE 2R AR R BRSNS
TR R IRAE: KT S, SRR I
ET &M IR, R SR, RAER I
AR T2 R IHAE
AFEFEHRAE R SR, P E BB RS
IR (g5 : LDH2)10 Mz Ky S KR S
MDA LR BRI A AR oAl 7 AR R
KFHAh 5 ANF=th, IREF. SEMRTSHAD S
AFE R R E AR R ASE B\ R 5
LDH4). #IbIMTTRE (%5 : LDHS)HE 2 5%
(Y5 : LDHG)MIBRIEZE JiAE 10 FiiZ &, IR
i IRFPRIS H 25 Bl T Hopth 3 AP R A
6 MR FA LR R REAE 10 FiZ I
B REREN, HAmre SR BN
JRE (%5 : LDHI0), A 101437 pngg™', HAKM
MR A EWNEEYEZ RN (%S: LDHS), A
849.38 ug-g . fE 6 NEHLEIZR e B AL RE B b R
159, VA AR e A PR L 4% 8 A B B 2 RN
AWFFEESLK HPLC 43 M7 7 ik AR I 3t oy Hr
10 FRZE RSy, HuEmr:. EEHMEEtR
U, 3 T RRAE 2R UL ML H e IE A8 25 b4 vh i 1
KA Wi M= AT AR 6 MKRRIESR I
TEAN 6 HER L A ABTEAE S rf 10 FhAZ T 2 43 1
5 A EL R A AT RN . AR R RRAE 28 JLAE A LR i
B 254 ft DR A0 24 551 R IR NI 9T DA K
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