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B E: BA AE RBORAR I LA JFURE . & R DG B v 4 226 R S T 1 2 BTk
A% R ACQUITY UPLC BEH C5 (100 mmx=2.1 mm, 1.7 pm), LR 2005 - P IR /K S v shAE R4 78 B ok
JR 4315 4 2 WKAT RS R T, A6 AN 1K 360 nm R UEATARIN, ANk . BER pkIT RS T
B HH B (S/N=3)14 7 2 mg/kg, EhtBR(S/N=10)}34 5 mg/kg; 7E 0.5~10.0 mg/L HIFEEIRLIER R BIT, X
FEIHR 0.999; AR, FEBAAECE S, & 228K RS T RTS8 I R 4 5k 85.0%~108.0%F1
86.2%~105.0%, FAXIFRUENZZ (relative standard deviations, RSDs)7 914 1.6%~5.7%H1 1.1%~3.9%. &5 &7
TRARAERATOE . DB . 43 B AR R, T T LU SRR SR AR DG B i R
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Determination of hyperoside and isoquercitrin in Crataegus pinnatifida Bge.
raw materials, extracts and the related foods by ultra performance
liquid chromatography
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ABSTRACT: Objective To establish a method for the determination of hyperoside and isoquercitrin in Crataegus
pinnatifida Bge. raw materials, extracts and the related foods by ultra performance liquid chromatography. Methods
Hyperoside and isoquercitrin were separated on an ACQUITY UPLC BEH C,g column (100 mmx2.1 mm, 1.7 pm),
eluted by formic acid-acetonitrile solution and formic acid-water solution, identified by ultraviolet detector at 360 nm
and quantified by external standard method. Results As for hyperoside and isoquercitrin, the limits of detection
(S/N=3) and the limits of quantification (S/N=10) were both 2 and 5 mg/kg respectively; the linear relationship was
good in the ranges of 0.5-10.0 mg/L, and the correlation coefficients were 0.999, the average recoveries of
hyperoside and isoquercitrin in Crataegus pinnatifida Bge. raw materials, extracts and the related foods were
85.0%-108.0% and 86.2%-105.0%, and the relative standard deviations (RSDs) were 1.6%—5.7% and 1.1%-3.9%,
respectively. Conclusion This method is simple, rapid, high separation and accuracy, and can be used for the
quality control of Crataegus pinnatifida Bge. raw materials, extracts and the related foods.
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extracts; hyperoside; isoquercitrin
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11 A g 3% 2% Bk #E 97 110 B 4T (Crataegus  pinnatifida
Bge. var. major N.E.Br.)@k i # (Crataegus pinnatifida
Bge )W) TG R 2, HATHEME . 17E0E . kb
FERR okt B B, (s o] DA B Y L 4y
W R LS PED) L S A A T L R i R R AR R
U B A hee; T B AT LA B0 I A R A I R N
H, BURIRADFSE R, LAk REE MK = i g A HE S I
BT R EIRE . B =hR, FREREmE . S
M A2 AR A BT, BRikzsh, 1
MR B PR . B h 7,

BT 28 B 0 1 A B A A0 4, BT
BRI EEEY A E] 50 2R, R FRWHIANER R
T, HIE T S4BT T RSN B
53, b A 2 Ak AR A LU v il B 1Y S R
FERLAYO A R S — S E L AR A R 2,
WFoE R, AR IRIR . FrECR IR A B2 1R I g E
RV AE SRR RN SE R BRAT SRR VA VE ALY, TEHEEY
HOELLES I, NEAE REbR . g b S A B A
HR B, Rtk T BRE 5 kA Ak s i
B, WAEAE N . TR, B L4 22 B0 A S
B 3 R TR AR AR

B RE T MR T, B AR A PO & A0
LA LA A R ik B hm e, R PN AN 28 R 2R 1) STk
H, B&AH AP k0L R A — AT
P2 MBS AT A R SR R S R S .
AW XT A AP SCHR R TE H ) 4 22 BRI M R T A
W J5 ¥R AT T 25 MBE, 284645 A PR ES, e
ST OB R AW AE B % ¥ (ultra performance  liquid
chromatography, UPLC)Aaill (1A% J5URE | BRI FIAH & B fd
W2 AT BTk, DA A LA TEURE R A 56 £ B Y
Joz e P AR SR A T A AR B

1 MR5RE

1.1 MR5RF

LA JEORERE i Fh 20 3085 A DR 24 Ml AT BRZAS w4 EE; 1L
RESEICHIAE S ph o5 L AR el A R A BRI G
BT & BT, BRIl B 10 g IR T4
Y1, 90 g MeF K s ke IRA, SRR S
iy B 16 g IIAEVRTHRELY, TN 84 g Uik s ii A, 155
WAL R L bl B 16 g IR T3, Jin 84 g #iis
A IERS FE AR A, A E MESL R 5

il

Ko HE 5t 4x 22 WK (CAS: 482-36-0, 1k 98%) . Xif B b,
S R T (CAS: 482-35-9, &1 98%) (M #k & EURr A= MRk B
HBRAT); M. WEL(Giga, HmERA ), FR(E
g, & KA,

1.2 UFE5E%

RO B T 1290 R B (36 [ 2 R FD;
ACQUITY UPLC BEH Cjs f4341:(100 mmx2.1 mm, 1.7 pm,
2 ERFF A H]); DV215CD K-S U284 TR
H]); AL204 K-, ME3002E K- (Fis M H5 -0 R 22X 2%
HBRZw]); RUC-5200 @75 i i vEDLAR ( FigE AU ik 4
AR, 5804R L AL (P 2 AR TERL B A PR A,
MR1029 & & B8 BE B ()7 A< 8 5 L A e 0 A BR 2 | );
SJ-J0SS SIHMLARFETT i A PR F]); Genius 3 i jiE
RAWR( MRS ).

1.3 ZWFE
1.3.1 ASara

FREL 50 g i (LA JORE, oK 50 g, FHAERENLSI IR S HL
1 g(K5H1%0.01 @) 15 mL .0, BIA 10 mL HIEE, 553K
PG 40 min, WHIEEHE, £ 045 pm IR E
JE R

ST LA R, kvl 50 B S, B 0.5 gOksi =
0.01 g)T 15 mL &.LE Y, A 25 mL HEE, S¥&%FE
A 40 min, BHEEE, £ 0.45 pm (1078 85 R

ST AR B, B g R 0.01 g) T 50 mL &0
B, A 25 mL B, #EXFABEA 40 min, BHE
FEilh, % 0.45 pm BUERE RS RRI

XHFAHEHE B A, T g E 0.01 g)F 15 mL
LT, A 10 mL HEE, %8 5% F/EH75 40 min, B4
M, 2 0.45 pm AYUEM I8 R
1.3.2 AR 4 B4

PO PR B4 22 R AT L S AR X RS R ORS 0 2
0.01 mg), EAFE/NET, FHH BB, o 5Bk
1000 mg/L X} & Sh B4, 6 4 °CERTE, 3 N H WAL
A3 HER RS IS & iYL 3R X B S A AR, T RE A, T
il B 2R B R b o T AR R, T B B
133 &4t

f5,3% #: ACQUITY UPLC BEH C;g #F (100 mmx
2.1 mm, 1.7 pm); F:if: 30 °C; LHMGMIZRIEK: 360 nm;
HERERE: 1 uL; WEEE: 0.3 mL/min; JRENAE: 0.1%H BR/K AR
(A), 0.1%F R LG (B), VEBLFEIT A 0~5.30 min, 86%
A; 5.30~8.00 min, 86%~77% A; 8.00~8.01 min, 77%~10% A;
8.01~10.00 min, 10% A; 10.00~10.01 min, 10%~86% A;
10.01~15.00 min, 86% A.
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2.1 EIRCEBAEERMIL

AHIFFERT LA TR SR IBGR B (E R . 50 °C/KIR
I3 . 70 °COKVEIEIR) . $-HUET (20, 40, 60 min). #RHL
H(50% . 70% . 100% H ) FIUkH H(1:10.1:20, 1:50) (m:V)
AT T IEAC 5L, 25 RAMBAERINSECY: HEURE =
RS | RIET R 40 min . $REUE R 70% H BE ORHE LE 1:50
(m:V), XFHAS R R R FUCh: BHR L > $RBURE > 4
B >R BRI, 4 70% H BT 100% F B2 5 i)
RNGE D)o FEIFATIR SR A E T & R AP, &
PR FH R AR IS ] UK KRR AR TRty ma 1, o DA e ¢

B, vieds . TS AT, B Sh oA LA R B A
AL TRIR A A, BT LUE BB 2T L2 B8ORSk E
A1, FERTALFEAS M A Th A4 2 BERAE MR IR, D
PR T AR LA H
22 UEBEHHIMRAL

G P2 M RN S AT R T IR A SR A, AR T RE |
PR EE B, AP gE 24X T R LB 20 . PP v i
(AR FIRBREVERL (18] 1), B HE T 1.3.3 PR EIAHS
P, FEOLAGSE MR Z5 T, A 2Bk 0 A 1 T DA
Yoy B (N 1B).,

F1 EXIHLER
Table 1 Results of the orthogonal experiment
. o . o . 2 e iy T e
% B Emin BEORESC M) fmosm  woBbITERE O SRR
/(mg/100 g) /(mg/100 g)
SCE 1 20 FIRAR 1:10 50% HH i 115 7.52
S0 2 20 50 °C/K ¥ [l 1:20 70% i 14.0 9.19
S 3 20 70°C/K i 1B1 3t 1:50 100% H i 17.6 11.8
LG 4 40 EiRHE 1:20 100% H i 14.7 9.89
S5 40 50 °CK #5137 1:50 50% H 18.2 11.9
S8 6 40 70 °C/K ¥ 13 1:10 70% H i 12.2 8.21
S8 7 60 FIRAR 1:50 70% H L 18.1 12.1
S0 8 60 50 °C/K ¥ [l 1:10 100% H i 11.6 7.69
L9 60 70 °C/K ¥ [l i 1:20 50% H i 13.8 9.29
YiE 1 14.367 14.767 11.767 14.500
T ¥ 2 15.033 14.600 14.167 14.767
o YA 3 14.500 14.533 17.967 14.633
W 2% 0.666 0.234 6.200 0.267
¥ 1 9.503 9.837 7.807 9.570
T HifE 2 10.000 9.593 9.457 9.833
S Rz T
YiME 3 9.693 9.767 11.933 9.793
W2 0.497 0.244 4.126 0.263
x10!
04 A x10' | g
02 | 12 06 |
0 r I 04 |
02 02 | 2
—04 ‘J 0 I~ 1 ‘
0.6 - ® 02 |
70 | = 04 (\ |
E-12( | 200 I
-14 S ok |
Ler w 12 | f\
-18 ) — — — S
20k “lar A (\
22+ L6 JUul_
24 8
0.5 1.0 1.5 2.0 25 3.0 3.5 40 45 50 55 6.0 6.5 7.0 7.5 8.0 0.5 1.0 1.5 2.0 25 3.0 3.5 40 45 50 55 6.0 65 7.0 7.5 8.0
4 B2 5} 8] /min B Bt [ /min

1L 4228k (hyperoside); 2. 5#fi i 1 (isoquercitrin) .
P AR AL Z BT A AR e (3 I (A) S SIARDE AR IS BAR e ih 3 15 (B)

Fig.1

Chromatograms of standards before (A) and after (B) the mobile phase optimization
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23 ZMXASKUHR. EEMR

e 1.3.3 WM, SFaiE TR B TR, LAk
FE(X, mg/L)yAEAsts, LIXTRIIGEHIAN Y RPhAkbR, 2hilhn
HETAEHZE . 455K, 76 0.5~10.0 mg/L ¥ JETEREIN, 4
22 R AR T IR R R RGP, KRS
Y=8.7342X-0.4766. Y=8.4916X-0.2089, LeM:AH RN
0.999 ., # H4 FR (limits of detection, LODs, S/N=3)#J W
2 mg/kg, &R (limits of quantification, LOQs, S/N=10)]
A5 mg/kg, SEAET LA 2 ) AR
24 ESM

FEEFRBULAS R, SRR SCEL T B R 6
By, ¥ 1.3.1 WUF kbl & AR VE I, e 1.3.3 TR A4
PEBEAT AT, 25 SRR b v 4 22 Bk A Sl B 4 e AR X
HifER 2= (relative standard deviations, RSDs)7E 2.6%~5.3%2
(B 3.1%~4.9%2Z 18], UiBHZ 5 M M R AT
2.5 [EfE

FESHBULE R 6 47, 4-5IMA 1.3.2531F 1000 mg/L
S LRRTT . SN T B AR AR 0.1 mL; AFEARIOL

IR 6 153, 3B 1.3.2 T F 1000 mg/L 4 22BEFT .
S Bz X BE A A WA 0.1 mL; A B FREURC 724 6 1),
AFFIIMA 1.3.2 3T 1000 mg/L 4 22 M | Sz 15 %F B i
WA 0.01 mL. #3e 1.3.1 T F 95 0 A R A i
Fe IR 1.3.3 TN R 0F, TR EIIAR IR ST, 25 115
B, 4 22 Bk AT 1 S bR BHBCR TE - 85.0%~108.0% Z (7],
RSDs 7E 1.6%~5.7% 22 [8]; St 5z 4 09 S 25 [l i R A
86.2%~105.0% [il, RSDs £ 1.1%~3.9%Z [[(F 2), 4
I P 225K
2.6 SEPRHEmRINE

SR IE T 5 28 0 2% AR TR 2l A R W R AR TR
7 M A SR LA JEORE . R L AR AR I A R A B FT R
HBERASIR] TRtk @ 3R B LA e B A4 7 & B R TR 3 5 Y
AHSCHC T B A E AT T A kA . SR & sl . 1l
MR B S5 IR EE 3, msR3TLIE W, 15k
o 22 BT RSB T S R, ST S
LR SRR TR 1~2 A, Bl LR RN T ol L 1Y) 4 22 kT
ISR 7 0 e 25 SN, I & X 2 s
A RSN L AT B DG R

R2 ELMEMFMEEHFHEWE(N=6)

Table 2 Average recoveries of hyperoside and isoquecitrin (n=6)

U Sk G BRAT S
/ng 14 [l % % RSDs/% S [T % RSDs/%
LA DU 100 108.0 1.6 105.0 1.1
LAY 100 90.8 2.6 86.2 2.9
e W T 1 b 10 92.7 3.1 97.4 1.6
Wk e 7 £ b 10 85.0 2.7 90.2 3.1
WP s £ e 10 86.4 5.7 98.1 3.9
%3 TRLBENPE4BENSHEENSE
Table 3 Hyperoside and isoquercitrin content in different hawthorn raw materials
it 7= /T G 2 BRFF A/ (mg/ 100 g) SR 7 B/ (mg/100 g)
Rkt INZR B (T ) 29.9 17.5
Razh 7R B (T 43.4 25.7
Rk b B (T I 4.72 3.00
R 1L b B (T I 17.4 12.3
R LA e e (T2 18.7 12.5
R ok B (T ) 133 9.21
R el Bl (T A1) 20.2 10.4
Razh AR Tl 28.8 15.0
Rk IIFS Tl 20.2 11.2
Rk wt Tl 25.6 14.9
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PR ) B BAT R IR 4, KB — s 50k
@ DRET L 2GR0 A SR, g 22 Bt il 5z
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Table 4 Hyperoside and isoquercitrin content in different

hawthorn extracts

‘ LA R vk ST SR SR T
XF 2 B —E R, (AR AR . R LA R /(mg/100 g) /(mg/100 g)
JERIHER 2~ R T 8y, & 28 f S T 25 g 1 5.33 4.59
B, AT T, JEOREXT 2 el i R B TR HTH 1 6.34 5.10
KEVEH BT R 2 8.04 6.57
fie 7y S EAARZE R 5, N 5 Al LIFH, bRk HT# 3 4.97 428
M4 22864 . SR S S U InE 4, W LA R 4 8.41 9.08
BRI AL 2 AR A A SR H 4 R 5 8.22 8.97
BUY AR S BB S P U N, E BRIy YA AT DA R 4% T H 6 9.02 9.96
FernE BRI B EVE, SR ARE . EEA AT AR T 7 6.81 9.50
A EAREEAER A=Al n] DL X i 2800 7 & 7T 8 6.82 9.69
2 Pl B A B E AR I = i T IS S 0 Ry 9 7.18 11.1
et Bl AR i ) £ 1 P DL I 2 T FRIZM IR T A T 5 R 4
x5 TREAFERPELBRBFMRHEENSE
Table 5 Hyperoside and isoquercitrin content in different formulated foods
) G 22k it/ (mg/kg) SR % i /(mg/kg)
il Jy i - — - -
K A RIS (A [mT 1%/ % K A S (A [mT i %/%
JHESE S LT B 7.39 8.04 91.9 6.26 6.57 95.3
Wk S L )7 B 10.6 12.9 82.2 9.36 10.5 89.1
Wi 35 5 10.8 12.9 83.7 10.5 10.5 100
S E O =3 4 T R EC R R R TR RSB > R TR 2 I L B I A I & 4 L
05 [ A 71>.<11205l ;!
04l ~1.175 -
0.2 | 2 —1.225 -
ol 1 -1.275 |- | 1
B ool  —1.325 1 \ \
B! | Bzt K
] H } E 1475 | J\ \ (\
ol ‘ _1.525 - }
121 ‘~ \ -1.575 |- \ I r\
Tal N 1625 - J N -
16 JU —rersie WA A
a8 e s ( ) L
0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 4.5 5.0 55 6.0 65 7.0 7.5 8.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 45 5.0 5.5 60 6.5 7.0 7.5 8.0
A58 i 8] /min {3 B8 it ] /min
x10!
ss|C ‘ 142D
560 —1.46 |-
sat || 12 150 |-
52l [ —1.54 - 12
- | o -1.58 -
gar | o gep
Sasl ‘\ w‘ | g
| L 2t
sof L ey
38 ” - — -1.86 |-
36 I T e |

0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 45 5.0 55 6.0 6.5 7.0 7.5 8.0
4388 i ] /min

TE: 10 S2MH; 20 SR A BRiESh; Br LI JSORE C: INAR R D: AT B i

Pl 2 i R it i (3 1)

Fig.2 Chromatograms of standards and samples
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AR B B 18] /min
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x10!

-1.30 FE

-135
—1.40 -
~1.45
-1.50 2
-1.55 ,
160 |

SR BE

M

-1.70 -
-1.75 -
-1.80 =
-1.85 |-

B T S S S T

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0 55 6.0 6.5 7.0 7.5 8.0
£ B B [B]/min

0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 45 5.0 55 6.0 6.5 70 7.5 8.0
£ B7 B 8] /min

T L 2B, 20 SR BCH; B WO SEBRICTT B dh; F: OHERE RO T B dh
P 2(%8) AR AR A 1) (2 R

Fig.2 Chromatograms of standards and samples

ZiL5e

A FEARR G LA B2 MR AR A5 B, B 11l

R B0 B I RS R A 4 26 A0 S B 1Y, i S Ak
TRTAR B 1 AR S B A A, W E TR L
B BRI FIARSCHC T £ bl P 2 Rl AN 5 ik o %07
VEUER PR, R LI R 7 i ) 4 22 R A B T
i s Oy R SR B R TN i, ARG

JEAHTAE | ARAEPESR, K28 LA JSURE RSO L 423K
iR T2 R R 2857 i 1A Jo o P A A o B 2R
R RAAE 7 it AR MR v S ST AR, Ay LR B 43 7 5

IR TR Ak L N
£ SRk
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