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 E R ZiRencE T LR T LG M KEEF LERD MEAF . FT AREL FREZEETNS
o Fik R ARBARMEE- BB Ek, &4 % ZOBAX SB Cys, iR 3048 4 F B2-5 mmol/L P 82 42K 78 % (45:55, VIV) , ik
ik % 0.4 mL/min, 28 %4 30 C,#AFFH 2 uL; B FABRK A e 5w B, B -FRIBE A 400 °C, BLE A & E 4 300 C, BLiE ik
7600 L/h, &40 % 8, & 4 3 000 V, FALEE A A 45 psi, TR A % B Bl X, an 7 XA R 8 FREX. RAEIes ik
ME 3 B FEHET 8RS0 EF, SR AL M RBEFEF LER MK . FT AEEL FRFLANR
B JE L 5 5 A 10.0~640.0,0.5~32.0,4.5~288.0.8.0~512.0.50.0~3 200.0,2.0~128.0,12.5~800.0.25.2~1 612.8 ng/mL
(r=0991 4) , ¥l &4 %] % 5.0,0.25,2.25.4.0,25.0,1.0.6.25,12.6 ng/mL, & ¥ &% %1 4 10.0.0.5.4.5.8.0,50.0,2.0,12.5,25.2
ng/mL; ¥ % B A M (24 h) . E L HXIE 49 RSD 3 <4.3% (n=6) , A =K % 4 95.9% ~100.6% , RSD;%; 1.5% ~3.8% (n=
6). 3bbddr &I B EP & LA M KBRS LEH MAE. P T RKEEEL FREEHE 455 4 507.88~560.37,
42.95~50.36,63.52~71.80.,1 695.10~1 753.27 .10 569.28~10 612.99.25.76~30.13.2 795.22~2 877.43.4 869.55~4 971.30 pg/g.
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Simultaneous Determination of 8 Components in Total Flavanones of Sedum sarmentosum Bunge by
UPLC-MS/MS
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ABSTRACT OBJECTIVE: To establish a method for s m etermination of hyperoside, quercitrin, luteoloside,
kaempferol, quercetin, rutin, luteolin andisor f(tal vanones of Sedum sarmentosum Bunge. METHODS: UPLC-MS/
MS method was adopted. The detem‘sn\ ed on ZOBAX SB Ci; column with mobile phase consisted of methanol-5
mmol/L ammonium format aqu@ lu (45:55, V/V) at the flow rate of 0.4 mL/min. The column temperature was 30 °C,

and sample size he ef€trospray ionization source (ESI) was used; ion source temperature was 400 °C ; desolvation

temperatgge

; desolvation gas flow was 600 L/h; capillary voltage was 3 000 V; nebuliser pressure was 45 psi; the
work as multiple reaction monitoring mode; detection mode was negative ion mode. The established method was used to
determine the contents of 8 components in 3 batches of total flavanones of Sedum sarmentosum Bunge. RESULTS: The linear
ranges of hyperoside, quercitrin, luteoloside, kaempferol, quercetin, rutin, luteolin and isorhamnetin were 10.0-640.0, 0.5-32.0,
4.5-288.0, 8.0-512.0, 50.0-3 200.0, 2.0-128.0, 12.5-800.0 and 25.2-1 612.8 ng/mL (#=0.991 4), respectively. The limits of
detection were 5.0, 0.25, 2.25, 4.0, 25.0, 1.0, 6.25 and 12.6 ng/mL, respectively. The limits of quantitation were 10.0, 0.5, 4.5,
8.0, 50.0, 2.0, 12.5 and 25.2 ng/mL, separately. RSDs of precision, stability (24 h) and reproducibility tests were no more than
4.3% (n=6). The recoveries were 95.9%-100.6% , and RSDs were 1.5%-3.8% (n=6). The contents of hyperoside, quercitrin,
luteoloside, kaempferol, quercetin, rutin, luteolin and isorhamnetin in 3 batches of total flavanones of Sedum sarmentosum Bunge
were 507.88-560.37, 42.95-50.36, 63.52-71.80, 1 695.10-1 753.27, 10 569.28-10 612.99, 25.76-30.13, 2 795.22-2 877.43 and
4 869.55-4 971.30 pg/g, respectively. CONCLUSIONS: The established method can be used for simultaneous determination of 8
components in total flavanones of Sedum sarmentosum Bunge.
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P SIMEAF] RIEE A, T R S
T WS s RS A Y, B AT
UM | s Sk AR R IR0 PR PR BT AR
YAk BRI EC T ZRE M. A DR TR A
e ) R T R T T 2 A o 22— AR A i R T
T HAR BB, #0E T HIhRl . A ai bR &
R AF {033 - 22 SMG I (HPLC-UV ) V300 5 3 43 B 2 i
WY (B RE T ORRR AT P T AR RO A
TG B R AE S, ME LUK . FLIZAS Iy vk R AR
fIC BRI 24 FERT ALK, AN RE W) Ik o 2 22 7
B 1 A 22 BT MR T R R R (L AS W M R
T OARBREE FRAEESMAS . I, AR —
Tl | v | AT 5 A [V N e o 20 B 9 i v 2 R4k
2O AT R BAR LN EE . 5% W HPLC-UV
RIS R RO A3 - FR TS (UPLC-MS/MS)
DEA WKL LA P, ST RE F158 , A2
SR K43 56 4253 15, RE W A K Hb 4 KRR i 1) % 7 i
B8], 5 R FHOERE S RS e M, — 7T T b
8], 75— 3 T 19 240 B ) 38 80 AF i o5 10 8 ML), DA AT
F e e M A E R PR SR 5 T TAERCRY, KBTI, EE
K I UPLC- MS/MSS 32 [i] Fsf {0 2 227 55 60, ¥ ) v 4 22 1k
A MR R RRAE LASE MR T ORI R
S AR, DA Ay e 2 S R 74 O o )
SRS

1 7
1.1 {88

1290 i AU €335, 445 APT 4000 ?%1‘%
Y@ ); Bio-

J i  Analyst 1.4.2 €3 T/E3k (35 [ A% ilﬁ
safer SB25-12DTD it 7 i1 17 el 7% &

) A7 R

A3 AE240 T 102 ”. (3 -1 Mettler-Tole-
do /A7) i B (3 W0 G 4T

AR ra X-30R Vo BY AL (32 [ UL 9 & P AR
B BR/A F)) 5 Drrict-Q5 B ALK AL (322 Millipore A7) ) o

1.2 k5

Kb R 4 22 WA (3L 5 - PRE7102522) Hi Bz 1 (41t
7 :PRF7051141) KRB AT (41t : PRF8030242) | 111 4%
W3 (#1k% : PRF7081242) Hit 2 & (4L : PRF15122403) |
BT (it 5 . PRFS012042) . A B # £ (#t & .
PRF7061023) . 5 fl 45 & (41t 5 : PRE7101401) ¥4l [ 1
AR B B T & A BR A F |, Al 35 > 98 % 5 B ik (4t
45:100336-200402) , W [ H 6 i 24 s e B B, 1t
i E L R BRI 5 FE R R g Al AR Y
ATt KRR Atk .
1.3 Zhft

T Y M F I TR R 2R A BR A w] R
H YL 70 48 1 i T UK BH B 2 4 5 Fh oA S M, it S
160820010, 225Kk Z i 17 1 25 [ e 25 770 B A AT 2Y
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%\a 4471 3001 95 -3
# 4713 2850 105 4
i%m

2% 5E 50 K B ¥ & 75 5 (Sedum sarmentosum
Bunge ) i T4 R T 2 50 R TR A ( Fh Rg o B 2 K
2 E B A IS R U T AR 2, i 8 %
Jo 1Y) 80 % £ M]3 45 B 2 Yk, HE O U TR e 4 Ay 1
Lo & immk AR o , ¥ 1 i ek, 807 25 0k 3 DA L
pHo FHRFLA IR AR WERZ IR A, EA T AR R, Tk
I8 VL 22 VR VR AR i, VA VR T R A T R R I 24 B A%
FH SRR EI R TR T | A5 31 25 3 Hp 2 2 5
SR (21 24 58.36% L, dtt5-:20170318.,20170406
20170520) .,

2 AEEHER

2.1 RIEEH

2.1.1 @AM @i : ZOBAX SB Cis(150 mmx2.1
mm, 5 pm) ; 3 shAH : B EE-5 mmol/L R B 7K VA (45
55, V/V) ;i : 0.4 mL/min; #9230 °C; #FFEE 2 ul.
2.1.2 JIEAME B AR WS R
JE £ 400 °C 5 JI v TR BE < 300 °C 5 VA R A K 35 4k
AR AN, B 79 - 600 L/h; B4 R
3000 V; Z5 AR ST 145 psi; TAER : 22 Sy W iAsE =
(MRM) ; K00 5 2 B 88 FA X 45 B A0 A G I 25 1
Jo AT Eb | 2 R R Rl R LR 1

R1 SHULAME Vqﬁdﬁﬁ@
Tab 1 MS paramete om ds and IS

IR,V RV

i
H(f7)

-25 -15
-100 -35

2850 93.0 -108 -5
fit % 3010 1508 -100 -30
& 6094 3000 -120 48
N 2851 133.0 -100 =50
RREZ 3150 3001 -100 -30

22 BERHFEE

2.2.1 XPHESAUSTR HOAZZBRTT MR T R EE L
AW MR ST ORBREER R REREX SR,
BT 10 mL AR, FH 50 9% Y st i 51 B 22 20 1
il e BE A 1 mg/mL () BA— X R SV, PRAT T oK A TP
(—4C), &M, W ERER XGRS R, BT
10 mL &P, I 50% FH R 25, #50 , hl Jot s vk JiE 43
%14 640.0. 32.0., 288.0. 512.0. 3 200.0, 128.0. 800.0.
1 612.8 ng/mL [MTRA X B 5L

222 WERER  BUE M B IS R, BT 10 mL i
S A 50 % HBEA R IT 2 4%, F8 5T, st i vk By
1.096 mg/mL F BRI A K . UM FRIE A s i, B T
10 mL i A, {8 50 % HEBEE 25, $250 , ) i o fa vk i
45.48x10" ng/mL i N AR

2.2.3 MM R AR SRR R (3 40 H )
290.5 g, i F 500 mL [BCHEI i A H BE-25 % £ IR
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VR (4: 1, VIV)IRATEI 100 mL, BRI, K I el
L h, BO% G , FEFRE Bt s FHH BE-25 % Eh IRV W (41 1,
VIV)IRA WAL, P50 ) . BUEW 1 mL, &
F 25 mL SR, i 50% B A E 25 ) 420,22
pm GFLIEAEE LT, B 100 pnL 208, A PIFRIE 10 pL,

224 ZSPANTERIAT DL 50 % FEEVESS [0 BRVA TR
2.3 REEAMLR

R 2,27 TR 28 P O0T BV TR 5 X IR Al VA
DA KA i 95 4% 2 L, 2 2. 117 0T 3l 26
“2.1.27 TR R SR F AR E , g P LI 1

vE iz + — > 1 N AN = ) =
NI R N B IR R, S 28 M T K
1.52 5000 2.07 . 1.06 3.04 2.11 1600 1.15
6.0+10' . 1500 ) 3.0x10¢ 30410 4.0x10° 1400
5.0%10° 4000 2.5x10' 2.5x10" 4 3.5x10° 5 21900 6
« 3500 2 . « 2 3.0x10" &
£4.0x10" 53000 %Z.OXIO 2.0x10" 5-2‘5”0} 1000
£3.0x10' >< 5888 E1.5¢10° #(1.5x10' 50510 =R
= *Ed =
H20x10 500 FLO0x10° B ox10r 1 5x10' ?gg
: 1000 0.5%10° ! 1.0x10"
1‘0”00 500 i o.5x10C 0.5%10° 200 P
0 ’ 0 0
0 1 2 3 0 2 34 0 2 3 4 o 1 2 3 4 2 3 4 0 2 3 4
t,min t,min t,min t,min t,min t,min
Al A2 A3 A4 A5 A6
- 2.22 3.89 2.56 9 5.5x10" 2.07
55+10 7.0x10" 2.0x10° : 20x10° 1.52 s 2510 1.06
X |
15x10' ! 6.0<10 2.5%10° 6.0x10° 1 4.5x10° 2 S B
,4.0x10° 4 5.0x10" ” £5.0410' /l,(]xlO‘ £ 2.0x10
£375x1(" S ) £9.0x10° &5 5§35410' g
L3.0x10" 2 4.0x10 - . *4.0%10" -3.0x10 h'1.5><10
225x10 B 010 2150 B B 510 o ‘
E9.0x10' o O = =g B 9.0x10° B 1.0x10
Lo 200 Lo 20410° 15x10° 05410
1.0x10 5x10" 1.0x10" L0
0_5X1% 1.0x100' 0.5% 00 1.0x10° 05x10' .
T - - T 0 0
0 1 2 3 0 2 3 4 0 2 3 4 o 1 2 3 4 2 3 4 0 2 3 4
t,min t,min t,min t,min t,min ¢, min
AT A8 A9 Bl B2 B3
3.5x10" 3.04 15%10" 2.11 2.0x10¢ 115 5.0x10" 2.92 3.5x10' 3.89 50410 2.56
3.0%10° 4 1.0x10" . A 6 4.5><10: 7 5.0x10° ¢ 3.
3. 3. ,
2.5x10" 3510 Lo 3510’ 25x10' g 0
g 23.0¢10' &2.0x10° 30410 &, g S 20410
= 2.0x10" 99 5x10" 3 < 25%10" 22.0x10 5
2isa0 2(2,0x10' B1sna0 by 2| 510! B 15x10;
o = ) = 2.0x10 o 10X =
= = 5x10" = ' = . |
1.0x10* =1.5x10 1.0x10 1.5x10 1.0x10' 1
. 1.9X10‘ 0.5x10" 1.0x10' .
0510 05x10" k 05x10" 05x10
0 y 0 0 0 0° 0
0 1 2 3 0 2 3 4 0 2 3 4 o 1 2 3 4 0 2 3 1
t,min t,min
BT B9
( 80 35
70 30
” L 60 n 25
g ! & 50 S 2
= 5 40 T
= 2 Be
= I =10
: 10 5
0 0 0
0 1 2 3 4 2 3 4 0 2 3 4
t,min £, min t,min
C4 CH C6
40
35
30
& 2
w20
15
10
5
34 0 0 12 3
t,min £, min t,min
C7 C8 C9
AL~9 AR BI~9 TR G X R 5 C1~9.28 FIX IR LA 2B s 2 M 1 5 3R BRI s 48 s 5 MR 3267 T TR B R 8 AR
9 5 fiFg e

A1-9. test samples; B1-9. mixed control; C1-9. blank control; 1. hyperoside; 2. quercitrin; 3. luteoloside; 4. kaempferol; 5. quercetin; 6. rutin; 7.

luteolin; 8. isorhamnetin; 9. IS

1 REEETRE

Fig 1 Extracted ion chromatogram

BREAT NAE MR T ORBRER SRR SN
HEL A PR O B ] — 355 T 2 1 ) B 6 33 Pl e A ) £ B
151178 o 3 T B S Sl 2 B = S DA o 7
24 HMXRER

B2.2. 17 R A 0T HE SV WG o, FH 50 % HH iz
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R ATH) TR0 G R IR AR IR ST, 42
Bk (10,20.,40,80, 160,320,640 ng/mL) Hil & 1 (0.5,
1.2.4.8.16.32 ng/mL) . KRB HEL{T (4.5.9.18.36.72.
144,288 ng/mL) | 111 A5 M (8, 16,32, 64,128,256, 512
ng/mL) . #i} & % (50, 100, 200, 400, 800, 1 600, 3 200

HEZ G 20184F45 29 4557 9 1)



ng/mL) . 7% 1 (2.4.8,16.32.64,128 ng/mL) . AKBH &K
(12.5. 25,50, 100, 200, 400, 800 ng/mL) . 5 fl 25 &
(25.2.50.4,100.8,201.6,403.2,806.4,1 612.8 ng/mL) ,
S “2.2.27 N ARSI 10 pL, AR RIS I . 4%
“2LLTTUR SRR S 2,127 TR S A T E
53 A 5 W LA R B8 PR T A5 o) R VAR 2 L R, 15
DA TR, DA REGL 5 AR I T R EL () DA AR R %) R
i BT S TR BE o) R R A AR i A T [T I G B, 45 1|1 U9y
SERMETER, 452,
R2 BMEXRERER

Tab 2 Results of linear ranges investigation

PRl Bl r HAHIR ng/mL
DU 7=0.007 5x-0.003 5 09925 10.0~640.0
L y=0.008 1x-0.081 4 0998 05~320
AR 7=0.009 5x+0.001 § 0991 4 45~2880
1R =0.001 4+0.000 6 0.998 6 8.0~5120
fitg % 7=0.006 9x+0.000 2 09922 50.0~3200.0
BT =0.002 8-0.001 2 09973 20~1280
NS y=0012 1x+0.054 8 09951 125~800.0
RHEE 7=0.033 9-0.014 1 09946 250~16128
25 KNRSEERER

B“2.2.17 3011 1A X B S 1 TR0 o, A YR s R s Aok
JEE TR VR PR, F 2.1 17T g A ) 2127 IR

JO TG A5 A HERE A BT I A o w*ﬂ;ettS/N 3HUFEME L S/
N=10 503 AR BRAE FFR . 2558, 422861 Mtz
T RBREAT LA MR T ORBRER RS
21K FR 43 5194 5.0.0.25.2.25. 4.0, 25.0. 1.0, 6.25
12.6 ng/mL, 7 & BR 43 5124 10.0., 0.5, 4.5.8.0.50.0., 20
12.5.25.2 ng/mL,

2.6 BEEIXE

Hugs QQHE’EF(MS 256,512 \
25.6 ng/mL) \ K R H . /mL) UJ/T%

(19.2.307.2.435.2 /\(120 1920.2 560 ng/
mL) % 02! ng/mL)\ﬂtJiai(w%o\mo
ng/mL 2= 2(60.48,302.4 .1 290.24 ng/mL) Ik . H .
1 3R B TR B RS VS RO B, 2 (2. 1.1 g
S R 2.1 27 TR R S Sk z&ﬁuﬂum(a{k k2
ul, Je SRR, 250, 4 2T e 1 AR P bR i 1 AR
FEAB R RSD 23 50 4.3% .3.5% .3.6% (n="6) , #il i T 1)
RSD 45120 2.6% .3.2% 4.1% (n=6) , KJRELF ) RSD
AR 2.3% 1.1% .2.1% (n=6) , ILIZS B i RSD 43 51
2.7% .1.8% .3.7% (n=6) , #it iz R ) RSD 437111 7 3.9% .
21% .4.1% (n=6) , 7 T B RSD 433l 1 2.6% .3.0% .
3.9% (n=6) , KJRH Z 1 RSD 43 %~ 3.1% . 2.4% .
1.7% (n=6) , 2K RSD 4 5 H 2.3% . 1.4% .
3.8% (n="6) , REHA I L IR R AT
2.7 RREMLE
HBUtt5-4 20170520 B4 A, $%2.2.37 30N Jy ik e il
AR SRS 0 TR IR R 0.2.4, 8 12,24 h
A3 2. 1170 R A 2 F I “2.1.27 T i 2 1 UEAE

2GS 20184F55 29 B4 9

W, eI R, 255, 4 22 BTT R T ﬂi@aﬁ
AW MR T ORBRER R RER

RSD 43 91K 1.6% .2.1% .3.0% .2.5% .2.9% \14%\
26% .1.8% (n=6), 50hlL#, T EBEMER/IT +
3.2% , FEMHRE SR IAE I N HCE 24 h NEE 2 T LA
2.8 EEMHIKE

LS 20170520 FOFE i, $22.2. 3755 F 7 R Be ]
BRI SV R, 3R 6 0y, PR 2117 0T ik 2k M
“2.1.27 T ik A5 ERE ST AE 10 SR 0 TR ARG
eSO R G55, S 22RtT MR OR B L AS
MR T ARBER FRAERTES 50 106.89,
9.22.13.67.344.31.,2 117.75.5.59 ,558.21 ,975.08 ng/mL
(n=6); &M &I RSD 3 9IH 1.9% .2.3% .2.8% .
1.5% 1.1% .2.6% 1.8% .2.0% (n=6) , KA FhEL
R
2.9 INEE RIS

i BRI 0 B A (A175-: 20170520)0.10 g,
L6403, 43 ) EF 500 mL B LEH A, A4 2286 Mt
B AR BREAT LA Ey MR T *EEA\#M
AN IR SR ROE B, 2 2.2.37 T Jy B i A i
VR, PR 2. 11730 gk S5k S 2. 1.27 IR
HERE BTN 2 ﬂ%m’lﬁiﬂlaﬁtfrﬁﬂn m

=T UK

A MR M 7!(@
BREE FHA H&K/\%lﬁWS%\

100. 2% ) 9%%98.6% .99.3% .97.6%,
J™M.9% . 37% 2.3% .2.9% .2.1% .3.8% .
%\ 8% (n="6) , &7~ 8 B Bl 43 1 I A [B1 i o Ry
59%~100 6% ,RSDIEH N 1.5%~3.8% (n=6) , &I 4
Dk B ERR T AT
2.10 HREENE
439 B 3 bk o 75 R S B L 2 2.2, 37 T vk A
PSR, 3 N PERE 2 uL, $2 2.1 17T e s A5
“2.1.27TUT B A A TN E 3 A frﬁﬁ@?ﬁﬂ%ﬁtﬁun
o SRR B TR o AR A5 B A v 4 22 Bk
T MR R BT LA MR YT ORBER
SR RSB0 M ok 507.88~560.37. 42.95~50.36,
63.52~71.80.1 695.10~1 753.27.10 569.28~10 612.99.,
25.76~30.13, 2 795.22~2 877.43. 4 869.55~4 971.30
ng/g, 7 I 3 Fit 2 7 B SRR 2 8 22 (A] 5 i 25 RN, L
3,

*3 HREENELER (n=3,ng/g)

Tab 3 Results of content determination of samples
(n=3,ng/g)

5 B BBCE ARER AR BER OFT OKRRER RESR

20170318 53507 4489 69.68 171632 1061299 2826  2815.63  4919.21

20170406 50788 4295 7180 169510 1058423 3013 279522 497130

20170520 56037 5036 63.52 175327 1056928 2576 287743 4869.55

FHAE 53444 4607 6833 172156 1058886 2805 282943 4920.0
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3 itig
3.1 MmEKEREE

TEVEA T OSSR BRI, 283 HUAR T R [RIBUAS
o ACVROR LTS A X €8 i 5 A S ), 45 R R B ZO-
BAX SB Cys 4,354 (150 mmx>2.1 mm, 5 pm) fif 15 0445
U [RIESF, ACHE 8 ol o343 A AR DG SCRRY ™, 2835 18 53
WIZE T LK PP EE-0.19% H R . H -5 mmol/L H iR
BOKYEWE . N5 -/K . 2 E-0.19% W 2 . 2 i -5 mmol/L
FRECK A Ve . 455 /R, R A H -5 mmol/L
PP TR 42 7K T8 AR 52 T WOl 12 T 4% U6 1) 43 8 A5 SR A Ui
PRI, e 4% -5 mmol/L FF RS /K VA T i sh Al
32 RiZEHMER

FEJTTE A3 b e, 26 0 B R B AT T 5%
Oy ST AE B TR O ARG I i 1 B 25 SR
IR AR 2R MR ORBRRE ILAS Y MR T
ARBEZR S AR AE 7 AT e B, #eR
B R DA 8 Tl o3 A T RIS . Sy T 48 i 1l
F B S H R 8 o A B RS I | ARSI SR P A
B TIE . EERPE R LR, Bk T
R Sk PN RS A B A T TR, A B A e e 7 L
AN LA AL A3 W ) T, LR e, T DA e &3k
PR Ry AR o
3.3 INGS

ARG S UPLC-MS/MS % 3 40 4 2t v i v 8
T 4 1) 5 Sk (R ERE A 00, ol 0 vk RO o, R
T 2 PR 25 T UORH , RSD (LI K, 3 s %% B i3
A RSDEA 2% . (HE, TEIL T A 4% | G N
0.01% M 2 W53 55 Hr i K % 2
AT S CSE A
110% 1 Fl
e

IR
TERS VT3 85 9% ~
WL T AR ERE
FHEK,

A ST ST A 77 AT R R v
WG 22 BT M T ORI R LA E MR T
ARBEZR FRAER S M FEEE .

S 3k
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