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W OB B &R RN AR R I A P R R RRA R WWHE B 5 R R R AR T ik PR R R S i
MR R AM P LR EHFERSES TN EF. Fik: RN GORMEE %, &%+ 4 Agilent Eclipse Plus Cus, 30 48 4 F
B7-0.07 % /KB BR 5 (4:96, V/V) , ik 1 1.0 mL/min, #0)5% & 2 254 nm, & 4 28 °C, 3 4% 4 5 pL. KA SPSS 19.0 # 4 &
30 R B = A AL R AT (S1~S30) AT R E T, 45K RoBvR R %oe 3 LA L B3R 9l R 2R TR )
4 0.001~0.01 mg/mL(r# %4 0.999 9) ; & F MR 4 %] 4 1.489 1,1.927 9.4.880 9.7.884 6.8.092 1 ng, ¥l FR 21 24 0.446 7.0.578 4,
1.464 3.2.365 4.2.427 7 ng; #4555 AR M F XIS 4 RSD 3N F 2% ; kb @ % 451 4 99.69% ~103.65% (RSD=1.40% ,
n=9).97.77%~103.26% (RSD=1.67% ,n=9) .97.82% ~101.81% (RSD=1.12% ,n=9) .99.30% ~104.82% (RSD=1.72% ,n=
9).98.13% ~100.20% (RSD=0.64% ,n=9) . 30325 M H 50 P JRoEv LR o%ob 3 W3 B30 &2 A5 25, LE A
BT R AIKRE, B SI6~S18.522~S30 K A — % ,S8~S15.S19~S21 B A — % ,SI~STREAH— £, &b . G5k EE A4
MR TR BSF, ST R TR R AR BB 3 2 A P R R R R LA B A R R A MR E L
AR RABRFREOT 0, AERKEHF.
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Content Determination and Cluster Analysis of 5 Nucleotides Contents in Cervus nippon from Different

Producing Areas
LIU Xueying,ZHAO Yu, HE Huinan, LI Xuehui, LIU Li, QI Bin(College of Pharmacy, Chang un@r sity of
TCM, Changchun 130117, China)

ABSTRACT OBIJECTIVE: To set up a method for simultaneous determinatio m S as urac1l hypoxanthine, uridine,
creatinine and guanosine in Cervus nippon, to compare the differen u eosides content in C. nippon among different
producing areas. METHODS: HPLC method was adopted. The d was performed on Aglient Eclipse Plus C;s column with

methanol-0.07 % glacial acetic acid (4:96,&/V 'le‘Efa the flow rate of 1.0 mL/min. The detection wavelength was 254
nm. The column temperature was set a x d ¢
from different producing are P

size was 5 pL. Cluster analysis was conducted for 30 batches of C. nippon
software. RESULTS: The linear ranges of uracil, hypoxanthine, uridine, creatinine
(all =0.999 9). The limits of quantitation were 1.489 1, 1.927 9, 4.880 9, 7.884 6, 8.092 1
ction were 0.446 7, 0.578 4, 1.464 3, 2.365 4, 2.427 7 ng, respectively. RSDs of precision, stability,
tests were lower than 2% . The recoveries were 99.69% -103.65% (RSD=1.40% ,n=9) , 97.77% -103.25% (RSD=
1.67% ,n=9), 97.82%-101.81% (RSD=1.12% , n=9), 99.30% -104.82% (RSD=1.72% ,n=9) and 98.13%-100.20% (RSD=

0.64% ,n=9). The contents of uracil, hypoxanthine, uridine, creatinine and guanosine were significantly different in 30 batches of

by @sin

and guanosine were

C. nippon, which were clustered into 3 categories. S16-S18 and S22-S30 were clustered into one category; S8-S15 and S19-S21 were
clustered into one category; S1-S7 were clustered into one category. CONCLUSIONS: The method has good precision, stability and
reproducibility. It is suitable for simultaneous determination of uracil, hypoxanthine, uridine, creatinine and guanosine in C. nippon.
The quality of C. nippon has great difference due to ecological environment and technical factors of farming.

KEYWORDS Cervus nippon; Uracil; Hypoxanthine; Uridine; Creatinine; Guanosine; HPLC; Content determination; Cluster
analysis
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80% " THEAERE" . T 52 2RI ARSI i it ®1 BEREEAMFERER

e DR B S foT Kt (R M A6 G JEE B S TR it 5 DR e O Tab 1 Sources of C. nippon
AT 25, iy e R e R 5% Zibt FAEH RIE
M R BT, BT RS AR, S AL RERETE AR 201645711
M LM ERREIK MR L A et S i e
=0 IR SRS NIRRT o $3 LR R ST 201645—7J1
REZFUER ST, EH PR EIIEEN  « HHERERE A E 20164571
FEWOZ — AR IR ENE KNS PRI, AR S HEREIREE Pk 201645713
LT SRR CARE o e e e
O i R s7 R kAL 20164571
WA, DT R R DU BRSSP 8 MHEREREE Fbok 20164571
SY ATV e e M A R R BTtk WiRRES  EHOY D16%5-74
ALz, j:_nﬁkml,l.ij,u,f/— {%}H_ %E%}%if@ﬁ‘f ] JJT e S10 HEFAE R S FUSHITES 20164-5—7H
i BUBRILPEST ) BRI B SHE AR, L, PR g MERRETE LA 201655-7J1
A5 REEE R A DTG A — R B ORER, AT TR 254 si2 e R OB(A:8%] 201645711
(i B AT = — BT AR TR i S13 HEAERERET: R R P 20164-5—7H
jgiig j;g Y E/Jﬂﬁfﬁﬁuw?x Hf @;ﬁ@%@% S IR WA 2016457
B RCHT iy “/?\/Lﬂ:j‘b[éjﬂijbﬂil_o HMLA s Wl ] 20164 5—7 i
WFSE R FH B 80RME 357 (HPLC) BN &2 T 14 N4 si6 HHERERETE i o 20164571
(IX) ) 30 SHHE 16 JE REEE 25 BHRE b SR i v dpnetng | SV HILRERLT L 21645-71
FRAE L . et e R S/ SI8 HEAERERET: T 20164:5—7H
PRAT \EJLH A SRR I i R R g LR T 2016457 1
B bb 2 7 ASTa] 7= H 25 BEFE A 1R 5 1 25 57, AT R e s20 LR R Wit 44 20164E5—7 /1
- I M 13 e A v LA $21 HEALRERET: WM 20164F5—7J]
@Eaﬁ*}%\ U BLEIRIR A IR O R BA dR A oo il oA
AR $23 LR R bl 201645—7 /1
1 ##l 24 e R RS WIHGEB 201645—7 1
L1 fyse $25 MHEREREE: T 20164-5—17H
: $26 HHEERET: BN 20164F
LC-2030 B HPLCAY , & UICHE (B BAANL. A s MR R R 7
AUERE S SAM T ICHSS FERAT TR (H S8 BREER R c i
AT ) s DZE-6050 AR 2O I (L 00 o e
RS A B F ) ; Eppendorf 5920R U 250011 (£ 0 1
FrAE A/ 7] § KQB200 BURRFT ¥ 2 28 (L L1 7 ( 2
AT 1) 5 MS2048 ?F'J%?ﬁﬂﬁ%ﬂ%(ﬁﬁifﬁ% \(\Z _
E-TRIZ ). i 3 .5
12 i# “ AN
PR WX B (HE S« 14% \5 JIUH Xof B 0 5 10 15
(HE2 £ 100469-20130 24 e S BT B AJEARI
%51/\,0\% U] {3 Iﬁ? B20211) pRH X R & (it 40—2 1
B A G (FIE45-: B20905) B ViR - 30 2
wjﬂ R AR, 2 HPLC Wi B — b i 158
2l FE AR T 98 % 5 B Ry (il UK R 9 23 Wl , 7k 10 ’ 105
HWEfEA. ] . A
1.3 ZHt ' ’
HEAERERE L2 M RE & (405 - S1~S30) B K I - LR
2R e 2 KR AR 56 7 R sh i A6 JEE (C. ]
nippon Temminck ) i HEREAR B LB BRI . 290 EZO—:
ﬁﬁ]%?ﬁm%‘%lo b’10—3
2 AEELER 5
2.1 @.1%7]:14: 'ﬁggﬁL 'E 0 ; 10 s
{4,315 44 . Agilent Eclipse Plus CliEZSO mmx4.6 mm, C.F)f;:r[’z;ﬁﬁ
> pm); Wdﬂfﬁ. T@?‘0.0j%{ﬂ@aﬁa/ﬁ‘{&(‘l 196, f//l{) ,Emb VE: LIRIGEE s 2 0CHISNG 3 3IRTT s 4 UUHF 55,97
L : 1.0 mL/min; 4] {BZ‘LQ 254 nm; FEI - 28 Cs AR Note: 1. uracil; 2. hypoxanthine; 3. uridine; 4. creatinine; 5. gua-
5 puL, LTS , BRI ARCE AR B R 4T AN nosine
fIRTF 10 000, 43 25 B4R T 1.5, BAPE X BEORHI & JC T4 Bl SRHEeILE
TEILE 1, Fig 1 HPLC chromatograms
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22 BRAFIE
2.2.1 TRAXTRESNESTR 53 SRS 25 R ERCDR M I % B
YR NZEDA SoF HE A DR X BES UL X B L S5 X B
% 5 mg, BT 50 mL i, KRB E 2 5257, 15
B X BE R VA W o O 2 T R B — X S VA 1
mL, & T[6]— 10 mL &, iR ESS  #85), 40.45 pm
AL AR g ok, Bk 8 T, B4 45 ol 0 Jo e vk 45
0.01 mg/mL AYTR G X% BEH I
2.2.2 HEAMVE  REEIRECT IR B 25 B RE S A A G
VUi ) 0.5 g, BT HIEHEIE T, oK 7.5 mL, @8 7 (2
250 W, 4 % . 40 kHz, R [H]) #2530 min J5 , 10 000
/min #5010 min, 73S FEPOR G , 58 PR E FEEL LK
A IF 2 WHRBOK , BT 50 mL ST, K E S 38, &
0.45 um SFLIEREE T , BNEEIER , BRAS S VA
2.2.3  FAMESTIREW DL 4% B Ry B IR W o

A3 R S 2.2, 17 T R IR A X RE AR 0.1.0.2,
0.4.0.6.0.8.1.0 mL, & T 10 mL &), ik E 28, 5
57, B RANRA X RS . R s B RYNR A
Xof B VA TR A R, 2.1 IR (A A AR A2 L i
ST AR o A4S R o3 4G DN o i vk B (x, mg/mL) Ky
FRARBR TR FR () AR AR A TR R, [mH R 5
LAEEFILER 2,

#2 EIAFERSZMEEE

Tab 2 Results of regression equation and linear

relationship
Gllie) e r MR, mg/mL
PRIEEIE =39 833x—68 023 0.999 9 0.001~0.01
URHTEES y=43 194x—43 008 09999 000 0l
RAF =22 490x—22 344 99 9 0.001
lINEs y=25 888x—25 804 909 001~0.01
5 y=22 350x—22 240 0,99 9 0.001~0.01
24 TE=P

TR R RE S T WOE 1, A LU RE
“2.17 5 T AR REIN A2 10 SR 0 TH A . AR R EE
10:1.3: 105 A e s PR AR . 2558, PRWERE VK8
WS PR LT ST B i R4 1489 1,1.927 9,
4.880 9,7.884 6,8.092 1 ng, K| B 4> 5 Ky 0.446 7.,
0.578 4.1.464 3.2.365 4.2.427 7 ng.
25 RBEEIXE

FER R 2.2. 17500 IR AR IR S S i, 2.1
T o % 25 R SE b REIN A2 6 WK, i I A . 4551, IR
WERE RE SRS FRAT ULTF S 1P AL RSD 4351
0.06% .0.06% .0.08% .0.09% .0.09% (n=06) , 2L &%
K% AT
2.6 REMLE

Be2.2.27 3 A S (G 5 - S6) 1E &, 43l T
FEIRTFACE 0.2.6.8.12.24 h 2. 17 R (a8 45 FF
FEAE , ORI TR . 2551, PRI NE R BTHERS R L
SR RSD 43974 0.09% .0.30% .0.21%

HEZED; 2018 4F55 29 4 141

0.18% .0.31% (n=06) , &AL AR = IR 24 h N
FREPE AT
2.7 EEHIAE

M RE G (G5 S6) 3E &, 3L 6 ), #22“2.2.27 T
07 v A B AR VA U, TR 2.1 30U 633 25 F HEARE I
E ORI RU AR o i, G55, PRWERE | K I
M PRI LT ST S A RSD 430514 0.65% .0.45% |
0.72% .1.13% .0.87% (n="6) , 2 WHA )5 i B 1 B4
2.8 Nt E KT

BUEL A 2GR (45 S6) 4l 24 0.50 g, 3t
0y K BEFRE A — 5 5 1 5 B — X B VA L, 4%
“2.2.27 BT J5 il A R A TR, PR 2.1 I T Ak
PEIEREIE , 10 R AU AR R, 4551 WL 3.,

#3 MEEKRRELER(n=9)
Tab 3 Results of recovery tests(n=29)

T ﬁu%mﬁi IOAGE, DR, IRERICR, W‘Jﬂ”fﬁ@ RSD,

g mg mg % &, % %
FRUEWE 02946 02357 05297 99.75 101.21 1.40
02945 02357 05326  101.02
02946 02357 05299 99.83
02945 02945 0.5881 99.69
02943 02945 05929  101.39

0.294 6
0.294 5
0.294 4
0.294 5
0.306 4

03534 06509 10
02451 0.550 odl67
03063 02451 g0° Q 00 ®
0306 4 & 19826
0963\ 0%06 B Toos 1 9853
ai 1903063 06162 10124
4064 03063 06104 9925

03063 03676 0.6657 91.71

02945 0.5941 101.70

03534 0.6587 103.06
0.3534 0.660 7 103.65
G
99.98

1.67

S
B
BE]
Fird

03062 03676 0.6700 98.97
03063 03676 06782  101.17
JRAF 02987 02389 05324 97.82 99.63 1.12
02986 02389 0.5349 98.91
02987 02389 05361 99.37
02986 0.2986 0.5964 99.73
02984 02986 06024 10181
02987 02986 05985  100.40
02986 03583 0.6563 99.83
02985 03583 0.6564 99.89
02986 03583 0.6528 98.86
155 01659 01327 03017  102.34 101.01 1.72
0.1658 0.1327 03049  104.82
01659 01327 03001  101.13
0.1658 0.1658 03312 99.76
0.1657 01658 03320  100.30
0.1659 0.1658 03329  100.72
0.1658 0.1990 03635 99.35
0.1658 01990 03675  101.36
0.1658 0.1990 0.363 4 99.30
B 02048 0.1639 0.3671 99.02 99.25 0.64
02048 0.1639 03679 99.51
02048 01639 03676 99.33
02048 02048 04097  100.05
02047 02048 04099  100.20
02048 02048 0.4082 99.32
02048 02457 04459 98.13
02047 02457 044738 98.94
02048 02457 04475 98.78
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29 HmEENE AR, R 2.1 TN A AR E L AT
B30 FE LA A B $5°2.2. 27 U R vk D UK, IE ST AR SR i AR A 4.
x4 HmEENELER(Xts,n=3,mg/g)
Tab4 Results of content determination of samples(x +s,n=3, mg/g)

45 JRIEEE Ve JRH JI5%S 5 B

S1 0.579 540.000 3 0.600 7£0.000 2 0.588 3+0.002 4 0.3222£0.000 3 0.409 6 +0.000 6 2.5003+0.001 7
S2 0.578 9£0.000 7 0.6104£0.0023 0.566 3+0.000 8 0.3323£0.004 1 0.4100%0.001 9 2.4979+0.001 8
S3 0.568 4£0.000 9 0.610 7£0.002 5 0.576 9£0.001 6 0.3304£0.003 8 0.408 9+0.001 3 2.4953%0.001 6
S4 0.588 6£0.005 3 0.6132£0.009 3 0.5953£0.010 5 0.330 7£0.007 8 0.409 7+0.007 9 2.5375%0.0193
S5 0.5816%0.003 5 0.620 4 £0.004 2 0.584 2£0.004 5 0.3343£0.003 2 0.4143%0.003 9 2.5347%0.0059
S6 0.628 7£0.008 8 0.6241£0.013 5 0.6080£0.0150 0.3358%0.0110 0.416 6£0.011 8 2.6132%0.030 8
S7 0.588 8 £0.000 2 0.6123£0.000 2 0.592 6 £0.000 9 0.322 1£0.008 0 0.403 9+0.000 4 2.529 7£0.006 9
S8 0.5850£0.000 1 0.603 1£0.000 8 0.601 9£0.007 3 0.3157%0.003 8 0.403 7£0.001 3 2.5093£0.0118
S9 0.588 9£0.000 2 0.591 1£0.000 6 0.597 7£0.008 2 0.324 0£0.004 2 0.402 9£0.001 8 2.504 7£0.006 7
S10 0.584 6 £0.000 4 0.603 9 £0.004 4 0.544 7£0.000 9 0.331 1£0.000 6 0.407 9£0.004 1 2.4722%0.004 7
S11 0.587 6 £0.000 6 0.5941£0.000 1 0.5555£0.000 4 0.328 3+0.001 1 0.4103%0.002 0 2.4757£0001 3
S12 0.568 4£0.000 3 0.603 4£0.004 3 0.5652£0.000 5 0.303 7£0.000 5 0.409 1£0.002 1 2.449 8+0.007 8
S13 0.5552£0.004 1 0.5810£0.003 3 0.5513£0.000 3 0.317 5+0.000 2 0.410 0+0.002 2 2.4150%0.001 3
S14 0.534 7£0.003 9 0.604 9£0.002 8 0.5810£0.001 1 0.302 6+0.002 2 0.408 7+0.001 4 2.4319%0.001 5
S15 0.544 1£0.000 3 0.574 7£0.000 5 0.562 0£0.000 8 0.323 1+0.002 3 0.409 5+0.000 8 2.4135%0.0109
S16 0.525 0£0.000 4 0.5611£0.002 1 0.5539£0.001 8 0.296 2+0.000 1 0.400 5+0.003 6 2.336 8+0.002 6
S17 0.533 1£0.000 4 0.5740%0.001 8 0.541 4£0.000 5 0.3093+0.0013 0.405 6+0.003 6 2.3633+0.003 3
SI8 0.5135£0.000 1 0.591 5£0.008 1 0.5321£0.001 2 0.309 1+0.001 2 0.400 5+0.000 4 2.346 7+0.004 7
S19 0.5378£0.002 1 0.600 0£0.005 5 0.573 8 £0.000 5 0.3233%0.001 9 0.400 1£0.001 1 2.4359%0.006 9
$20 0.5477£0.002 1 0.587 8 £0.000 4 0.5831£0.001 2 0.3151£0.001 8 0.401 1£0.000 6 2.4349%0.002 0
S21 0.5370£0.001 1 0.598 4£0.000 9 0.573 8 £0.000 5 0.322240.000 4 0.400 3+0.003 5 2.431 8+0.003 0
S22 0.5475£0.004 4 0.578 4£0.000 3 0.524 6 £0.000 5 0.307 8+0.000 1 0.3953%0.004 2 2.353 6 &

$23 0.5273£0.004 3 0.568 8 £0.000 5 0.5327£0.000 6 0.319940.000 4 0.401 3+0.000 6 2@_ .

S24 0.5570£0.003 0 0.598 1£0.001 6 0.5533£0.001 3 0.306 8 £0.000 1 0.402 1£0.00 Q £0.001 1
S25 0.567 6£0.002 1 0.5803£0.0013 0.5329£0.000 4 0.3072£0.002 3 0.3995 09013 o .3874£0.008 1
S26 0.516 6 £0.000 6 0.578 5£0.000 6 0.522 8 £0.000 3 0.324 1£0.003 1 £0.000/6 2.33974£0.003 9
$27 0.504 8£0.002 3 0.579 4 £0.000 3 0.5420£0.000 1 02934+ 1 40.00T 1 2.3180%0.003 8
S28 0.5257£0.000 4 0.569 8 £0.000 1 0.553 1£0.000 6 0.800% %O 0.399940.001 1 2.354810.002 4
$29 0.503 4 £0.000 8 0.539 6 £0.000 3 0.542 5 £0.00] 4 2001 1 0.401 5+0.001 2 2.2977%0.0105
S30 0.507 5£0.000 6 0.5292£0.017 1 0.543 7 £0.001 1325 910.008 4 0.399 8+0.003 1 2.3062%0.0113

L

2.10 BEBEoH
K SPSS 19.0 #4%) 2k

ARLAF S AT 1 fr B L3R

10 15

0 5

'
S19
S21
S20
S8
S9
Si12
S14
S10
S11
S13
S15

5, A, 30 HEZG B FE S TSR R 3 R
S16~S¥8 S22~S30 %l — 2, L2 M AL b 5 R
PRI B /N T A4 1 5 S8 ~S15 519 ~S21
Bl IKRZ R RE S 5 RIS A B
VI RAR AR A5 S1~ST 8 hy—25, BLA 2 b it o
PRIGEIE SRt W) 725 T R ACP B8, UM% 4720 5

ORI TR . XARAR AR L 2 A A
i P R TR B A AE 22 S, o L ST~ ST 2514
B A PR RO R B

R5 BREFERMPOIAZELES THIE(n=3, mg/g)

Tab5 Average content of 5 kinds of nucleosides in different categories of samples(n=3, mg/g)

E2 RESHHHME

Fig2 Dendrogram of cluster analysis

Gty JRIENE RTIES S J5E 5iF BiE
$16~518,522~530 05318 05709 05437 03114 04012 23590
$8~515.519~521 0.5610 05948 05718 03188 04059 24522
s1~s7 05878 0613 1 05874 0331 1 04104 25298
3 Wit WOT R B P E SRR ey, R PR PR LU 75 10 4

FEWURS P, B s R | R AR 3R IURR NS ol A R ER (B L 2 ), A B
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Rapid Determination of Moisture in Cinnamomum cassia by Near-infrared Spectroscopy
QIN Bin', YAN Yan', YIN Guo', YU Hongping', WANG Bingzhi’, WANG Tiejie' (1. Shenzhen Institute for Drug
Control/Shenzhen Key Lab of Drug Quality Standard Research, Guangdong Shenzhen 518057, China; 2.

Shenzhen Bioeasy Technology, Inc.,

Guangdong Shenzhen 518101, China)

T | O A i R I e R WS WA T IR A, e 8 LUK
PRGN . I LB RIS T (10,1520 F%) , A3
15 A% 7K $ B $ B i v ELS PRI, Ao 4380 701 FH o
N 154K i OB [ B2 IR T] (30 .45 .60 min) \#2
BORE (2.3, 41%) , & BLFRHUET[E] 30 min BRI 3 R H
R Ry, WOSE BB IR 1F] 30 min  FRIBOREL3 U

FE PRI 38 2 % AS [F] 3% A Agilent TC Cis
(250 mmx4.6 mm, 5 pm) , Aglient Eclipse Plus C18(25O
mmx4.6 mm,5 pum) . FHHODS-2(250 mamx

HEAT 8, R PE R F Agilent Ecl 18

4.6 mm, 5 um)XﬁSﬁW‘Z%‘ j‘@]ﬁﬁ?ﬂ’]/\
B AT DL Y JILZjVFH ITHess, BB
Bl /V)HT(JCE'E@“A %ﬁ(ﬁ;@ EETN

5 X2 AAS [R] He 48] 9 K I PR, & BRI
A 0.07 % VKB R I , WA 21 i038 , m] SR 5 Rzt 28
O3 TSR R A 2 o BRI K R 254 nm AR
28 CHT, 22X AN [F] 3 (1.0.,0.8 0.5 mL/min) i1 7
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