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Content changes regularity of flavonoids in Smilax glabra by QAMS method
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Abstract: Objective

simultaneously determination of neoastilbin, astilbin, neoisoastilbin, isoastilbin, and engeletin in Smilax glabra, and research the

To establish a method of quantitative analysis of multi-components by single-marker (QAMS) for

tendency of content changes in different growth years by QAMS. Methods An HPLC method was established to determine the
relative correction factors of four other flavonoids by using astilbin as the internal reference standard. Then the method was used to
determine the various content of five flavonoids in different growth years and validate the feasibility and accuracy by comparing the
content results determined by the external standard method with QAMS. The dynamic change regularity of flavonoids in S. glabra was
investigated. Results A total of 23 samples from five batches in different growth years were simultaneously determined by external
standard method and QAMS, the results deviation were all less than 1.0%. The content of five flavonoids in different growth years was
different, astilbin decreased with the increase of growth years, neoastilbin, neoisoastilbin and isoastilbin had the reverse trend.
Conclusion The established QAMS method is feasible and accurate for the simultaneous determination of five flavonoids in S.
glabra . Growth years have a certain impact on the content of each component.
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PERY (Gf3. BRAY . A RO B FE ]S H 3
AU Koy B i, AR T A S A
Prty 8 BT ESR TR, B QAMS JEMN
B ARZE & &l e R, DAY 5 15 1 76 57 10
HANSY, R E SRS v ats. B
FVEHEE . REGAEMELETNSE, BE
FEE] T AR A B AL, SORT DU DR
VBT EF BT VR T W0 R S VR 4 o 4 R
) ST S AS v ) 1) AL, DT B4 T b g g T4 o)
TRZ 254 T &

IR RN b e (REZj) 2015
SRR VRTINS BIR A R, B IRE 2 A
ILBIRRAEF 0.45% PR BEER, EE L QAMS
RIS B, ME T AR AR K AR BRAE S & 1)
i, DARJE BN DI ST il AR SR 2 i o
AR K
1 UESRG
1.1 &5

Agilent 1260 JEAH 1154 ; Agilent 1100 JEAH 4
WEA; Waters 2695 YRAH 4% ;s Shimadzu LC-20A
WA 4% ; DIKMA Diamonsil Cig (250 mm X 4.6
mm, 5 pum); Suplco Discovery Cig (250 mmX4.6
mm, 5 pm); Boston Boschrom ODS (250 mm X
4.6 mm, 5pum) ti%:; Agilent Eclipse Plus Cig
(250 mm X 4.6 mm, 5 pm) &3#44:; Minispin 12 000
.01 (8 [ Eppendorf /A 7] )5 Milli-Q Advantage
A #B4iKHL (£ E Millipore A#]); XPE-205 #1453
HrR*F (Mettler Toledo); DHG-9140A %Y i #H i
TR (R ELRREARAAD;
Elmasonic P # 7 IE VA (FE[E Elma AF]).

1.2 X%

HEE (Merck A ], thiai), HE (b E R
BREHE AR AR, @ikdd); HEE. LEWEEZ
ST IR AR, sriral: K (Mili-Q B
K)o

AT (S 111798-201504, i & 2 3
93.9%). ¥IH (L5 111906201102, Jfi 4%
93.7%) T rh B A i 2 A e B A B B A
H (5 16110802, FiES#1 98%) RiKHHE
({5 16110807, J5i 57 %4 98% ) B v i H (it
516110901, /340 98%) T R AR 4 A= 4)
HARER A

W5 F AR 296 SR A2 B VA8 R 22 T A

L, WA WL B b 25 SR IR I 9T B Hh 24 Pl G
FAEF LN E N E SRR E LR S,
glabra Roxb. . WA 58 S & 1R BTG 73 5 AR R
F i H AR A KA BRI AT 9 5, BRI A
AFEWAEKER, HP 3 MEKRBIZS 258
A-1~A-6. B-1~B-5. C-1~C-6, %5 1 £ 6 (&
5) IR AERKERBEZEK, o EERAEER
ASCHRCHG F PR 22 4 AR B 0 3 A AR K A PR 1 8
SrEATIE, Yh5 53 N N-1~N-3 #1 L-1~L-3,
W& 1,

x1 H@BER

Table 1 Information of samples

T ERERSE WAL WS AKERE BT
A-1 1 SEREAERR | C-2 2 SEREAE N
A2 2 SEREAERK | C-3 3 SEREAA N
A-3 3 SERERERR | C-4 4 SEREAE N
A-4 4 SEREAERK | C-5 5 SEREAE N
A-5 5 SEREAERR | C-6 6 SEREAA N
A-6 6 SEREREE | L-1 1 N
B-1 1 SEREAEAR | L-2 2 N
B-2 2 SEREAEAR | L-3 3 N
B-3 3 SEERE K | N-1 1 R
B-4 4 SERERE AR | N-2 2 RZEWEF
B-5 5 SEREAERR | N-3 3 RZEWEF
C-1 1 SEREAE IR

2 HESEHR
21 HEMREERTF (O HESEIGIEEN

E— LM EN B E REBKRE) 5
Fer il &5 (R e A 2 1R . FEER S HIRES QAMS &
WI5E T7ERT, TR AR fa=,1=UAJCHA/C),
HILATHEF R E E TR ARN C=1uX CX 445,
N S ANSH s SRS @ BAH X R RS 1E
B, A, NASY) s IR, CCNASH) s IKEE,
A AR R Ay i VTR, C 9 A0 0 s 20 0 B it
W EESER, FEERENSWE S
Rel ey ey f A8, B HAE N —NEHEH TS
= E .

e 1) 8 AL 7 N FCF 2 M, AR OR B LR
PREA IS TR] 22, ARSI SR FH AR X OR BE (R 3R AT (i e 1Y)
AL, BRI E AR T

Ris=triltrs
Ris FAHMAR B, tr, AFFR R B, trs NN SR
P 15
22 @il H

i+ 4 Boston Boschrom ODS (250 mm X 4.6
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mm, 5 um); RSN FFEE (AD-0.1% H ER/KIEHR (B),
BEEESE LT 0~20 min, 33% A; 20~35 min, 33%~
38% A; 35~45 min, 38%~43% A; KK 292 nm;
FEIR 35 °C; MAFWAER 1.0 mL/min, 76 iRk
NEESW B R, SR 1,
2.3 STERSRIARRSIE

Iy HIRERAREL 5 PR SIS R, o ST B
U9 0.283 mg/mL. FvgHridH 0.072 mg/mL. #i7
HTEEF 0.085 mg/mL. FYEHTEH 0.074 mg/mL.

10 20 30 40
t/min

FEACH 0.014 mg/mL VRS XTI (1) FIE7%
B 0.708 mg/mL. HivAHTIEHE 0.362 mg/mL. Hi
SVEHTIAT 0.425 mg/mL. I HIETFE 0.372 mg/mL.
AL 0.068 mg/mL [FIRAXTHE VAR (2,
24 HiXEIBROGIZ

HARZR G 2 51 25058, FEWE,
RN 70%ZBEAW 50 mL, FRoEmE, #E 30
min, # 30 min, A, FREFEIFH 70% LA
SRR, 12 000 r/min B0, HUEIE, RIS

10 20 30 40
t/min

LB 2.0 0E  3-SFREROY  4REROT SIUC

1-neoastilbin 2-astilbin 3-neoisoastilbin 4-isoastilbin  5-engeletin

1 TH®REHE (A) FxRE (B) HPLC &itE
Fig. 1 HPLC chromatograms of testing sample solution of S. glabra (A) and mixed control solution (B)

2.5 FEFER

251 VEHEL RIRS e ER RS “2.27
TR HRA X IR (1) 054 1. 5. 10 pL, BE
SRS (2) 5. 104 15 pL, FENBAHGEAY,
ANFEIRERFE 3 %, BUETACFME, DLk
AR (V), HEREE SRR (X0 Zefilbnitkh
2, THREE TR, 2RI LMEREL 3 A1 10

05T B BE VAR BR AN 8 BB, 25 R A 2. [FJINF LA
BRI ARSI, THES NIRRT T &
EH GO FIRdEEicoT xy). SEHET (. 3%
A (b SEHEHE O B L e figs fis fid)
X OR A Ris (R~ Ryis Rys Ru), 45 f1A
AN 11342, 12043, 1.0129 £1109828, RT {E53H1N
09017, 13757, 1.500 0 1 1.650 4.

®2 TREPSNREARMSNEMEEEERER

Table 2 Linear and ranges of five flavonoids in S. glabra

X HE M 2R MY /g KPR /(ugmL ™ € EBR/(ug-mL ™)
WA Y=2167.9233 X—5.704 7, *=1.0000 0.141 6~10.616 8 1.072 3.573
PRSIy S RET Y=2442.479 6 X+23.197 1, »=1.0000 0.036 2~ 5.4341 1.092 3.640
SV Y=2435.490 7 X+2.668 1, *=1.0000 0.0372~ 5.5811 1.271 4238
HREHEYT  Y=2001.1150 X+25.796 4, *=1.0000 0.042 5~ 6.368 1 1.533 5.111
AT Y=2423.3474 X+7.9505, »=1.0000 0.006 8~ 1.016 6 1.254 4.179

252 #EEMRE A (A-D LIREAM
MR 64y, 1% “2.47 DA 5] 24 B S AR
TENBA AL, 4% “2.27 T () (i 44 5g i
AR, 455 % M ) RSD (/N T 2.5%, FBT
REE MR

253 FREtLe BRI RIE T, 2 TE
0. 4. 8. 12. 20. 28. 35 h VEANWAHEIEAL, %
“2.27 TH T SN E R TAR, 45 RS U )

RSD fHII/NT 1.0%, FEFE S FE s, Br
il & AR AR =R N 20 35 h R .
254 FEEEES RS — 0 o) RE SR
HEHFE 6 IR, 1% “2.27 T € 2% A1 s e T
N, SR B RSD {EI/N T 0.5%, RATTE
(AR 2 BB

255 fIFEREMEERRTE  REEAREUE—# (A-D ©
RERES 6 1%, BRMZ1025 g, IIAN—E B RIRHIE
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T CIAELDER &1 100%), 1% “2.4”
TR (1 7525 ) 4 A R I W T AR, TR
[l & RSD B 4 REW], TARZHHEsaH
WHTAE S B A I aE LR ERE
BIRISCR S FN 93.2% - 95.4%. 93.8%- 96.4% J%
99.1%, RSD 737318 1.3%-~ 2.2%- 2.7%- 2.3% % 1.9%;
BAKTE L IR BIFE 92.0%~105.0%, RSD {E147)8
T 3.0%, REHERIHER R R -

2.5.6 WIEKEEE 3 AMNARSEIAG, “2.47 T
(177 ) A A R VT, VR NV 4, $%2.27
T e () v 2% A s TR, RS IR FE R 3
U LA Rl Z55 3 ASSEIe N Sl )
Fios Sigs Sin S BN 1.154 50 1.204 2. 0.985 4.

0.991 3, Ry~ Ryyis Rys Ry {E5359174 0.903 7. 1.369 4+
1.499 2.1.660 9, /1 % R fH 1] RSDAEI/IN T 2.5%,
R 7V () Hp EDR 2 LT

2.5.7 AR KSR ERE KRR 5
7 Agilent 1260, Agilent 1100, Waters 2695 &
Shimadzu LC-20A 4 A/ f8 ¥R AH 8 335 4 F1
DIKMA Diamonsil C;g (250 mm X 4.6 mm, 5 um)-
Suplco Discovery Cig (250 mm X 4.6 mm, 5 pum).

Boston Boschrom ODS (250 mmX4.6 mm, 5 pum)
F1 Agilent Eclipse Plus Cig (250 mmX4.6 mm, 5
um) 4 AN ERER, WL £ e RS
N IR 1 3 5+ 7+ 10 pL, VENBAH g4,
A REIREIFE 3 K, % “2.27 iR eakx
R e VTR AR, VA £ (A R B, 45 SRR A
ik R4, f,18 RSD /M 2.0%, Ri{H RSD /M T
4.0%, 1HE5HREHEN R ERRZL/NT 0.5%,
KW T E I R AT

258 HHEEE SLIELE T 30, 35, 40 C 34
PRI, RSB £ I VR A 6 BRI 15 34 5
7. 10 pL, JFENBAEES, A TEKRE IR 3
W, % “2.27 W R AT S AR e TR, TR £
BN R 1H, 85 R £ (EM R [E I RSDH /N T 3.0%,
FHREIRNT £ (EF R AE IR

259 HHREESR WKEELT 08, 1.0, 1.2
mL/min 3 MERILE, 5B 7, W52 PR A0 R
PRIV 1. 34 54 7. 10 pL, VENBAEGIEAL,
ANTREREEHERE 30K, 4% “2.27 TiH (1 60 2% A
SEVETHIRR, T8 £ (A R Al 4559 £, M5/ RSD 1
BUNF 2.5%, Rav Ry Rys Ry {E¥) RSD {44351
0.9%- 3.5%- 4.4%H15.6%, {H5HZHEN RylE

w2235/ F 3.0%, RIAEFIREST £, R
BUN, X R A BIREIREK .
2510 JHKHE  HE T 290, 292, 294 nm 3 M
DB, ARG B £, D TR AR R AR 1. 3.
5. 7+ 10 puL, JFENRABEIEA, BN ER B R
3 W, H% €227 TR EGE AN TR, T
S lER R fH, &5 £ {EF1 R, fHI¥ RSD {H¥/NT
3.0%, RIS £ (BT Ry (ELRTSZIEL /N o
2.6 f.;1EF0 R ERTE

AP ()RS 25 B ARG P A 3 N AS TN B33 453 )
SAEAE Nt & A AR TE DR TR, 25 FE BIAS[R] (3
RGN R AEHIFZM, MOk “2.5.67 Wik 40 #r 43
() Ry (B AT Hp (RS 25 P00 45 Ry (8 1P ¥9ME
TERNIRAHN Rl W&, SUEWN £ EF R,
EWE 3.

3 LHEH SANETLERTE £ 5 R
Table 3 Relative correction factors and relative retention

time of five flavonoids in S. glabra .

PR R fsi Ris
EHETE 1.000 0 1.000 0
T AT 1.1545 0.903 0
SRR 1.204 2 1.349 2
SV AaE 0.985 4 14725
ALY 0.991 3 1.6516

2.7 MRES QAMS JEELER

IERAMRE S QAMS i EL i FAE S 4R B T
Bz AL, AR A N U T E AT I
o MINZE S R LLE MRS QAMS I
JEAH RSD ¥1<<1.0%, Ut QAMS VEIIE 45
FAER, FRREAE LA 2, Mg R 3 2k 4.
28 THEEFREKEREESH

M €277 TR € 45 S AR E R — R R AN [
PAEKFRGEES ST 'EG —EER, AREKN
By EERRE, HERS SRR hER K,
EAHTIAE S B KFE R E R IR K S &, A
BEHERKFEREAMR, FEHaE. Bavsa
RIS V5B I ) AR KA PR 3 B PR
B, HEESARKERRIEMK, HENEILEA
M. HTRESPEETNESERIR, 2RERE
IR ER, MOiEAT IR . R FE R A
(PCA) % (] 4-A) AR A A BRI E 25 kAT
38T, Mo AT 4 SR R onT LU A () FR R R ) AH
oI, AKFERBKE ML, &
B 853 1 O BRAE K /N R 7% B Ia 5 > S 3 a1 >
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2 IREREEKFRER
Fig.2 Samples of different growth years of S. glabra
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3 EHREREEKRSENT
Fig.3 Content distribution of different growth years in different plants of S. glabra
R4 IRFTAEMEBTIMFES QAMS SEZEEMELRELIR
Table 4 Determination of five flavonoids in S. glabra by external standard method and QAMS (n = 2)
L EEEE (g g ) BVEBOE (g g ) BREROE/(ngg) BEHOH(mgg)  HiH(mgg!)  AEEM(mgg)

i CANUNA HMRZE QAMS RSD/% 45k QAMS RSD/% #Mri% QAMS RSD/% #MriZ: QAMS RSD/% Shpmik
A-1 1.568 1.001 1.007 03 0455 0450 0.6  0.617 0.605 1.0 REH KEH KiEH 3.641
A-2 1.654 0.142 0.143 04 0333 0329 06 0235 0232 0.6 KRl Ko FEH 2.364
A-3 3.001 REH R REH 0364 0360 0.6 0231 0228 0.7 ARH REH RS 3.596
A-4 3.583 REH R REH 0454 0449 0.6 0273 0269 0.7 ARH REH RS 4310
A-5 3.141 R R ARHE 0358 0354 0.6 0233 0230 0.6 SRR RRH A H 3.732
A6 3.824 REH R REBH 02690 0266 06 0185 0.182 0.8 R RIGH RAGH 4278
B-1 1.026 0.127 0.128 04 0304 0301 05 015 0.154 0.6 RIEHE RS REH 1.613
B-2 2475 0.092 0.093 05 0315 0312 05 0230 0228 04 FEHE FEE FEE 3.112
B-3 3.071 0.086 0.087 0.6 0204 0202 05 0241 0238 0.6 FEHE FEH FEH 3.602
B-4 3.194 0.08 0.081 0.6 0199 0197 05 0276 0273 0.5 RIEH K& REH 3.749
B-5 2.849 REH R REH 0183 0181 05 0235 0232 0.6 AKfH REH RS 3.267
C-1 1.411 1.531 1.540 03 0337 0333 06 0616 0.609 0.6 REH RKEH RS 3.895
C-2 1.257 1.088 1.095 03 0265 0263 04 0494 0488 0.6 RIH REH RKIEH 3.104
C-3 1.06 0451 0454 03 0236 0234 04 0288 0284 0.7 RIGH RS REGH 2.035
C-4 0.855 0204 0205 02 0.182 0181 03 0202 0.199 07 FEHE FEE FEH 1.443
C-5 2.753 0.121 0.122 04 0515 0510 05 0244 0241 0.6 FEHE FEE FEH 3.633
C-6 2.008 0.084 0.085 0.6 0.187 0185 05 0145 0.143 07 RIEHE REH REH 2.424
L-1 4343 1.056 1.063 03 0397 0393 05 1105 1091 06 0118 0.116 09 7.019
N-1 10.976 0407 0409 02 042 0415 06 1054 1.041 06 0227 0223 09 13.080
L-2 2,677 0.670 0.674 03 0327 0324 05 0801 0791 0.6 KA FKH FHH 4475
N-2 8.987 0255 0257 04 0292 0289 05 0621 0614 06 0228 0225 07 10.380
L-3 1.954 0.817 0.823 04 0495 0490 05 0647 0639 0.6 KR FEH K H 3.913

N-3 5.253 REH FEE REEH 0242 0183 05 0237 0101 1.0 KEH 0123 08 5.732
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A 4 3SD="481578 N
) 2SD=-3.21052 N-2

—4 —2SD=-3.21052

_ =3SD=-4.81578
2 4 6 8 10 12 14 16 18 20 22
Num
R2X[11=0.771

5
WETETE R T
Var ID (Primary)

BT HRE RO

4 THEELREEKER PCA(A) K PLS-DA (B) FHiER
Fig. 4 PCA (A) and PLS-DA (B) results of growth years in S. glabra

TR > BiE a5 > B vk driatr . KA mi
3% (PLS-DA) % (& 4-B) Xf W3 () 2 e Ag &k
17900, SERIEHIOTN VIP [E>1, HA 4 D
3L VIP HE)NT 0.5, RPFEFHOTFATEER
3 o
3 Wig

T ARZE R B 2 B 2 BN TR A LR
M GRrias . i g i),
FoAr VR At ) B sy, DA B SR S b i R 41
Z LIVEHT AT E e dn gy, 0 LA T #5H,
SRMIVEHT E AR RRE S, (ERPER R S
B A R R 5 RN L R A, M
HHIEH S ERIERARYE . L. B85 T
T 82 W 7 i R S ) AR D) PR A A Al ) &5 R
AL, PRI TG S 25 6 ) LS B . SOk
P AR Z TS Zfabn & B E Tk, RHTE
WA BT VR T I B S T I o) B B o 3R
15, E M RCAR B E R T, W A - AR%E QAMS
B 8 SE 7592 B T DA B AR B AR SORT DL 4 T Hh 4%
il AR 2 T

QAMS  F- 4845 B4 1 1 S5 AE 5 S A R AH AL
FEBE 52 B3 [ BEAZ S5 M (PR MK, BEAZ 25 M LA
Aol S A8 55 2 I 0 KR AL e KO A s g
QAMS EIEFEMIFBAR B2 N V& FTiE . oA
. BREEaE. AT mERet, s 7R
AR BAZ R, R AT B AH R 1 5 R A
B, BRI E 45 R AMRTE S QAMS VA IR ZE 1)
INTF1.0%, iR R

1EXT QAMS V1T ik 2 82 (it AR R R B,
BT £ EI) RSD /N T 3.0%, R fHE
2N RGRIECR, (A5 RAHER R, fEHIL
%, RSD {HHBV/NT 3.0%. AT RPIRES
NIRRT A O A, 75 85 CHIZKIAH S min
BV AT A AR i A U BB B I L B
FRIEE AR ISR A, H R MR Cs Bk m)

VeGP B — e B, H UG It R 3 LA M 1
KNHEF 53 5] N8 0 B i — 5 H 0  — B = 9R
WO — SEHa T, S SR s R R, 3
BRNEE R, [E IR AT (U 16 2 AL I DU, AT
T, TR A A BT R E AL

A S0 0 A R U RS . I AR
Lo RIS S AR B T AT 7 5% JHLp s
FIFEE T IR O RE 2 PR AL, 4553 O A HUK
HREG R, ELYEHTOTE A P R e PR,
WOk PR R NFRIUA R . BRREEET 1017,
1:25. 1:50. 1:100A11:200iX 5 MEpE, 45
RYIREIRI e A, AR FRNELL 12 100, LB
WEHZE T 30%. 50%-. 60%. 70%-. 80%F1 90%
XS MR, S53 70%MIR SRR e AT, MBI
) CEEIE FEE N T0%. B I A5 T 10, 30, 40,
6080 min, &5 FIRESEHLTE 4, A LII%FE 30 min.
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