T AT 5 RGR2017T 51 A% 28 85 1 4 . 85 -

B HRR -

SR EMTN S BIE RS E

FIHT !, MRk, HAEAE 2, RAM Y, FEaEg, R (L TN EZE RS, T4 M 510006 5 2. )
T EAZILEETF s, T4 M 510623)

BE: BN ARGt ZEFGSEN T 0%k, FIRERE AL ERH i 84 A (H0,) 3 K KA 3 8
RIFETFoape (MSC) BATAEGIRPAER ., Fik RASGICRAE#E L, AT 029558 A A48, HIE%
Biy Aik: 1.0 mLemin™; #00%K: 270 nm, &5 MSC BALAMAG AR, @id MTT R0 R B R E 49 35 BR 3 4F
MSC BALHG 9 R P AE R . R FTEFAF RSB E 0.58~145 pg WA A 2 RIFEME (r=1), MtFepi R -F#E
#101.52 %, RSD # 1.69 %; 10 detfsubZml e £, 28 G PoIF EE 6-C-a- AT -8-C-B-HH
WFREHHA 0103 %~0.170 %, FHEAHFELHRAME H0, Hfratar, £RE 10~100 pg/mL JEE A &
W REEEF(P<001), AR TR XEZ, Bi® ZE NI HFELARIFHEMRE, A AT,
TR TG A R4 286 AR 2T H0, 3 MSC 34 ARPAER, BA— AR aMER,
KB 2R EH; KRAY; SRuRMAEEE; SN, KAMK;, FHEAALRT@R
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Determination of FLavonoid Glycoside and Antioxidant Activity of Demdrobium nobile LindL.

HUANG Dandanl, CHEN Huanhuanl, LI Meiguil, HUANG Junbinl LI Yunrongl WEI Gangl (1.Guangzhou
University of Chinese Medicine, Guangzhou 510006 Guangdong, China; 2.Guangzhou Women and Children’ s
Medical. Center, Guangzhou 510623 Guangdong , China)

Abstract: Objective To establish a method to determine the main flavonoid glycoside of Demdrobium nobile LindL. in
Chishui City in Guizhou Province and study the protective effect of flavonoid glycoside on rat bone marrow
mesenchymal. stem cells ( MSC) oxidative damage. Methods The flavonoid glycoside was determined by HPLC.
Acetonitrile—0.2% orthophosphoric acid solution with gradient elution was used as mobile phase at a flow rate of 1.0
mL *min—1.The detection wavelength was set at 270nm. In order to establish MSC oxidative damage model, we check
the repair of different concentrations of flavonoid glycoside on MSC oxidative damage by MTT assay.Results The
calibration curves of flavonoid glycoside showed a good linearity in the rage of 0.58 wg~14.5wg (r=1) . The average
recoveries were 101.52 % and RSD was 1.69% . The content of apigenin—6—C— o —rhamnose—8—-C— 3 —glucoside in
Dendrobium nobile was 0.103% ~ 0.170% . When the concentration was at the rage of 10~100w g/mL, there were
distinct differences between H202 damage group and the administration concentration group in promoting opticdensity
of MSC (P<0.01) which also show that there exist dose—effect relationship between them.Conclusion The quantitative
determination method with good accuracy, repeatability and stability is suitable for the quality control of Demdrobium
nobile LindL . It may be concluded that the fLavonoid glycoside possess certain protective effects on MSC caused by

H202 damage. And in general, the flavonoid glycoside have anti—oxidant effects.

EZ® T WP (1992-), %, 2014 - LAFoe e, R 2548 S0 BEEIT . B 201G IRAFSE o Email: dandangzy@163.com. {E1EH : 2RI,
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458504 fifF (Demdrobium nobile LindL.) 42 7 i { 77
E MMV ABHE S Z —, HAFRINEHR, &5
A IR, E TN, SN . T
Mo Crp 2 ) S B0 R B R A SRR i
Prmlar, [ Nt A 2 D ) SCHkHE , R
R LB TR 248 1 5 e I el Y, AS PR 5 %
AR 2B YRR AE ST 0 B, e BRAS [R) A4 fh i)
WA B RANR, BAARREE, AT T AR
B ST DR 7K 4 A MR B S A5 W B 448 L
EHERER M, RIIF o B 38— RE R B B E
TR EEE T 7R -6-C- a - AR -8-C-B
- I EET) o AW TR -6-C—o— B
—8-C— B — # AW AT S W, A a8 iRk T
SEPRE R S8 AR UL T O R AR, IR ST BT
MIPTEALRE ST, @Bl Y 25 B8R T B T iz
PEALBI T BEA

1 XE5REG
11 a8 Bk LC msoi A sk (4255 DAD £
MEE . LC-20AT %, DGU-12 LEZLAH) , HAL
HNE] 3 Sartorius CP225D + 43 2 — K (d=0.01
mg) , TEEFEZHWIAFH) ;5 KQ-400KDE Bl = DR 54
PR E RGeS, BilmiB A A BRA
HWS24 ML #IE R K W 5, B E R AT PR A Al
EYELAN-1100 J€%% 78 kAL, b2 A A PR
Alo MIT-2 {88 A 25 WA, HARBRME HAF;
Heraeus cell B CO, 3% 3% %4, 1% [E Heraeus; i Mark
680 bR, 5[ Bio-Rad A+F]; SW-CJ-1F 5 5,
TR A RR A

a4 I (FBS, #ES . GWF0091) | MifRZE thih
%W (PBS, #t5 . NYE0858), 3%[E Hyclone /A ;
fIEHETY DMEM K20 (5. 8114382) | i (0.25 %
Trepsi-EDTACIX) | # - 88 %, F[E gibco A Al
KB R F) 78 5T T 40 Ml &k 35 57 55, & [E Cyagen
Biosciences /v 1l ;3 i S AL A (H,0,), T AL 243 5
J 75 3-(4, 5- HIUERMEME —2)-2, 5- TORBL YA M
WER (MTT) . —H WA (DMSO) , 3 [ sigma 2y
Hlo BRIt )
1.2 25 10 #A 80U MHEE & W [ 5T A8 JR K T HE
BESE (HE5 . CS1214. CS1215. CS1209. CS0615)

TRk K BI45 (087946, CS1216) , B ARK & 4%
JE (CS2875. CS0811) , Z# v M AR K FHEE L4577 I
(CS0812, CS0818) , £ M Hr & 25 K2~ B NI A 5% 2
BB NS R Dendrobium nobile LindL. E‘J% o
S BUA FRRE AR X RE S H T, S5 GRS 74 s 4l
A8, %4, B, HitEE TR
-6-C— o - WA -8-C-B - 4 W1, Jf FH HPLC
TR, LAl R T 98 %,

2 FiEE&ER
2.1 Ay i
2.1.1 B354 Agilent SB—Aq #1:(250 mm x 4.6 mm,
5 um); WA ZHE(A) - 0.2 % (KRB0 iR
(B), BBREVENL: 0~10 min, 5 % A~16 %A, 10~30
min, 16 % A~25 % A; R K : 270 nm; ik .
1.0 mL-min™'; #FEE: 10 pL,
2.1.2 XGRS BERBUTRER -6-C-
a— RAHE -8-C- B - HIZATHH TG, in 80 % H sl
A 1 mL % 0.29 mg FIV
2.1.3 HHASE R PE S RS BA B R 2 o, K
whE, BRIV, AR 50 mL, &
FEALEL 30 min, B EER, LU, Z4EERELK
BYREE FHIE R, FUOIMA 80 % H EE S0 mL, ##
AP 45 min, B, R EER, L, 572
WUEWL, WEZET, FRIEMA 80 % H FEffiva g, &
KA 10 mL i, RpmT,

FRRE 200 S50 TRGIN, S R 1.

AXTHE R B 1 TR -6-Coa- RUPHE -8-C—p- AT
E1 SNAMERTET HPLC

Figure 1  HPLC chromatograms of Demdrobium nobile LindL.
flavonoid glycoside
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PEWI, 7500407 Y=1640.1X-7881.2(r=1), JF3
R -6-C—a- AW -8-C— B — i %9 W 11 JE AF 5 1E
0.58 ~14.5 pg HUEHFA RIFILME R,

2.1.5 AEE AL R R ORI, T AR
s, HELEUERE 6 AR, AR -6-C—a -
FAHE —8-C— B — HA M T AT AL RSD R 0.77 %.
216 FE Rl B —-HMER, TERER
0, 2, 4, 6, 8, 10, 12, 24 h 43 BIFEFEHEATINE ,
JrRR —6-C— o — AHE -8-C— B — ) 7] Bl 1 U T A1
RSD 4 0.92 %,

2.1.7 EEMRAE  KERRR—H# (S . CS1214)
SRR 6 4y, 2 2.1.3 R vkl AR
AR, IR E , AR TRIRL RSD S 0.93 %,
2.1.8 fInFERISCRIATS RS SRR OB A (F
R -6-C-a- MEW -8-C-p- HAE I 14
mg- g )W [EIHEZGHF (CS1214)1.0 g 20 BIKE S INA 1.56

E mg ml=1 XJ B S 1 mL, FHER S ] 5 T vk

il g, BEATINGE, WA 1, R RICRE Dy 98.38
%~103.33 %, F¥{EH 101.52 %, RSD K 1.69 %,

&1 ORRRKBER
Table 1 The average recovery of Demdrobium nobile LindL.
flavonoid glycoside

FrEfhar RREE AR WGER EUE P RSD

5 '
/g 5 /mg /mg /mg 1% 1% 1%
1 1.0040 1.45 1.56 3.06 103.33%
2 1.0036 1.45 1.56 3.04  101.97%
3 1.0031 1.44 1.56 2.98 98.38% 101.52% 1.69%
4 1.0038 1.45 1.56 3.03  101.37%
5 1.0040 1.45 1.56 3.04 102.18%
6 1.0041 1.45 1.56 3.04 10191%

2.1.9 FERIE B 10 MEEBUA 2T, AT 3 4y,
Fie b AR 7 A S A TR, IR E I E . 10
A A B FHRER -6-C- o - A -8-C-B - 7
PN S A R A 20 ARAE 10 ARSI ) 2
AR SRR -6-C— a - 2K -8-C-B - ]
ZPBE R E 80 0.103 %~0.170 %,

2.2 B RS R B0, B MSC AL 1 5 1t 1
P Em

2.2.1 8CAMEEETFECH] S FRBUT R -6-C-
a— M -8-C- B - #j AT CGE Y )2 mg, Jin 10
w L DMSO i, 8 96 RE IR e i 45 254 B 505
b 100, 50, 25, 10, 1 peg ml=1s

2.2.2 MSC 438, 538 WESiMEASE R R, JCP 514
T BE, SO E R, RS ARG s

X2 &HAMBERE-6-Co-REME-8-C-p-HEHEH
BEMNE(%, n=3)
Table 2 The contents of Demdrobium nobile LindL. flavonoid

glycoside
= T /% RSD/%
CS1214 0.142 1.75
CS1215 0.141 1.54
CS0615 0.120 0.28
CS7946 0.103 0.63
CS1216 0.144 1.29
CS1209 0.143 0.73
CS2875 0.110 2.19
CS0811 0.159 0.50
CS0812 0.109 1.70
CS0818 0.170 2.25

Wi TR S, HER Y, KRR T

B H R L1000 remin B 5 mm-ﬁ% cm2
LA MSC %ll B R BKAT 51, B8 25k SR M

R B 2 AL IRV S 1 E 28711 o S TV L)
5 3AR(P3 AT RS, B P3 AA4HAfL, PBS nhik
23, fIIA 1.5 mL BEESHALZY 1 min, JIA 2 mL 58
WA AT, A MR, ISR ph YRR R
F 15 min E.0%, 1000 remin™, &.0» 6 min, 7 [
W, MASEER IR ESAN U, W45, 41
M HET A, AEWRE R 1 x 10° 4> mL?, ¥ Bk
RN T 96 LAk, BSLINALHMLK 100 pL, i
ZALIn PBS, BT 37°C 5 % CO, BiFeffisigs.
2.2.3 HFRTEXT MSC S 52 AR IR 24 h,
o b, RALIAAS TR BT o B i BT (1, 10,
25, 50, 100 pg-mL™) 100 pL, HHHRE 5 & fL, o5
FZ AL 100 pL 223 R, RS, 24 h
Ja, B 96 fLb, AL 20 wL MTT, 5384 h 5
Wit 96 fLk, 3% B3E, &fLIIA DMSO 100 pL, F
490 nm A EEAR I 25 FLIK G
2.2.4 TR H0, B0 MSC G AR ERT ¥ P3
A0 D T 96 fLAk, AIEMREE A 1 x 10° mL7,
FALIMAA LK 100 wL, HZALIN PBS, ET5 %
CO, i FAfikE TR

ARG IR 24 h, 3¢ B, BALINA 5645
FEWR A W R 2590 (1, 10, 25, 50, 100 pg
/mL)100 pL, BREEE 5 KEFL, 25418 H202 A
100 WL e g, HideRibige. §

24 h 5, WU 96 fLiR, TERBEAMT, YA
A H,0, HEFLIIA 6 mmol *mL™" H,0, 10 wL , H,0,
LN 600 wmol *mL™", 25 FAZANIHL0,, Ki5F 2 h
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JEHCH, LN 20 wL MTT,  4kZ:853% 4 h 5B
96 fL#z, F i, EFLAIDMSO 100 wL, F 490 nm
AR ATASCIN 22 5-FLIR S BE

22,5 Z5 EREIAR T, S AdK, £8a
FRHEEC TR 6 MSC A AR E AR (P < 0.05) . FEXT
H,0, i MSC 5 (AR fE R SE I, H,0, Bifhdl 5
S, ZRARITFEX(P<0.01), B
R 5 H0, S, BR 1 we-mL! W4
Ah, A B AR I R IR S R R 2 L0, 5
MSC ¥ EA R YER (P < 0.01), HEA—EREL
KR, HRILE 2 F@ﬂ

60

40

Cell viability (% of control)

[
=3
n

o

control 1 5 100
Concentrations of YP1 (pg/mL)

2 EEX MSC RytE3E1ER (24 h)
Figure 2 Effect of flavonoid glycoside on cell viability measured by
MTT assay

Cell viability (% of control)
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Figure 3  Effect of H,0, on cell viability measured by MTT assay
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Figure [4_| Protective effect of flavonoid glycoside against

H,0,—induced cell inhibition in MSC

3 Tt

AHITELE A SCHRBIFFE 0 B} 4 A ik o e 2 e
HEAT T LI RGBS 0 B, R A 4 B0 fiR i i
B HITER -6-C— o — RN -8-C- B - H 4B
TSR, WOE YT T AU ik R i
YRS E vk It 10 HEREA SRR, R
R —6-C— o — AW —8—C— B - M ATHETT I & 2 22
S, BHRAMEE 0.103%~0.170%36 N, &R fgs
ARAERR . ORI R) B R R, AR A Al R
ANBEXT 5 1 25 T A TR DGR U XS o A 0 B AR
[k B (60% , 80% , 100% ) EEIEFT T 2 HUA I
558, 455 80% H BEFE AR fic 5 LU 7 —
W PIRIMES S, & B A5 4 O U 3 R 52 42
FKH 270 nm AR, TFER -6-C-a- R
B —8-C— B — BT IR (R . HLA NG - B
iR, OG- WiR, WEE - wiR, HEE - FIRSEJLF
WA ERSG, BRI -0.2 %W 25155 1 1K 1%
WETE | 4y B RO BT, WOE O -0.2 %R 1
RN RS . ARSI E A R
IR ERYE, EEMRRENE, e BUa B R
Pl Pt — 7 A

B A BB AL . B I T G SR A
o P T, BEEISORA AT LAVE BRIE 1 H
e, 2k A AR, B RIS E
T, AT AII A B R S F e, TR F T
AALTERM, ARSI F, H0, A MSC 5, %
T MSC 21 NP A AL BT TR A, it 204
ANBEPE K s PR HE AR AN, e S 4R
W —EeAE YR, EAR . Bk, BR%SE
AN, AR R AR B AR AR, 1 MSC A
JROAB 45124, T 4 U I X MSC 345 HL A PR A
FH, i HL R AT 2500 B i R RO B R . ARSI R
SBU VTR B () T A B o AR A 5 S

S 23k
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UGB H SR ICP-MS =l E B EHEMI EFRIEPFRINETE

e, w2, W FOCFERL HEBERICEAEE, B BEASE 8300115 2. FramERIR RN
—MHmEpeR IR, B S8 AT 830011)

HE. BY FRAMKE MY RABEE B FIRAE(ICP-MS) 2 H AR, ZIMIAETHASTMNIF &, WK
A gk E 2 A S W R P Li. Na, Al, Ca, Cr. Mn, Fe. Ni, Cu., Zn. As, Sr. Ag. Cd.
Sh, Ba, Ph. K¥ IS M EAEZNES T LT, Fixk HREMELEME, RN GBS TSN E 18 #HF
TF, BER ICP-MS 5 AR Rl ¥ P oy mE 1%, Li. Al, Cr. Mn, Fe. Ni. Cu. Zn. As. Sr. Ag. Cd.
Sh., Ba, Ph A= K 9 & MEE 4 0~20 mg-L", NaAw Ca d9&MIEE A 0~200 mg L™, EF R TR, HE
AR R F TR, 2ANAFRIFFHRBETREALZTSETHA E£7F, AT 2015 F 6 A BR A R BT
SHMELEN S ERS, CaFh 7143 mg kg, Fe A 1610 mg-ke'. i K. Na, Ca. Mn. Fe FxTAMLH
HOTFEERBEPEEHNREG, AELE Pb, As. Cr, Sb A= Ag 4T (P B 2532 ) B (25 A AL &) )
2 S EAT AT A IR EARE, BA RIF6Y 5 A ML,

KEBIF: BOLE B, BB B TIRRE; A RELE

FESHES: R284.1 XEIRER: A XEHS: 1003-9783(2017)07-

doi: 10.19378/j. issn. 1003-9783. 2017. 01. 018

Determination of Trace Elements of Saccharum Alhagi from Pakistan and Turpan by Microwave Digestion—ICP-MS

HAN Zengjiaol, XIANG Yang2, YAO Junl, CHANG Junminl* (1. College of Pharmacy, Xinjiang Medical
University, Urumqgi 830011, China 2. First Affiliated Hospital, Xinjiang Medical University, Urumqi 830011,
China)

Abstract Objective: By adopting microwave digestion combined with inductively coupled plasma mass spectrometry
(ICP-MS) analysis technology, establish the content determination method for trace elements, compared the content

differences of eighteen trace elements including Li, Na, Al, Ca, Cr, Mn, Fe, Ni, Cu, Zn, As, Sr, Ag, Cd,
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