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Determination of Hyperoside and Total Flavonoids in Leaves of Rosa davurica Pall.

ZHONG Fang-li, WANG Xiao-lin®, SUN Xiao-yu, WANG Jian-gang

(School of Chemistry and Pharmaceutical Engineering, Jilin Institute of Chemical Technology, Jilin ~ 132022, China)

Abstract: Objective: To establish methods for the determination of total flavonoids and hyperoside in leaves of Rosa
davurica Pall.. Methods: Total flavonoids were quantified spectrophotometrically at 418 nm using rutin as reference
substance. For the determination of hyperoside by HPLC, the chromatographic separation was performed on a Shim-pack
VP-ODS C4 column (150 mm x 4.6 mm, 5 pm) using a mobile phase composed of CH;OH-0.5% H,PO, (45:55, V/V) at
a flow rate of 1.0 mL/min, and the column temperature and detection wavelength were 40 ‘C and 360 nm, respectively.
Results: The linear ranges of total flavonoids and hyperoside were 0.02-0.12 mg/mL (R* = 0.9996) and 9.60—57.6 pg/mL
(R*=0.9993), respectively. The average recovery rates of total flavonoids and hyperoside were 100.87% and 100.36% with
RSD of 2.79% and 2.26%, respectively. Conclusion: The developed methods are rapid, accurate, simple and suitable for the
determination of total flavonoids and hyperoside in leaves of Rosa davurica Pall.

Key words: leaves of Rosa davurica Pall.; total flavonoids; hyperoside; rutin; high performance liquid chromatography
(HPLC); UV spectrophotometric method
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LC-20ABZ AN (0% 4% . SPD-M20A B B 41 K
%, Shim-pack VP-ODS C %45 (150mm X 4.6mm,
S5um)  HARFEMNASRARAR; BP211D 1 KV
{8 [H Sartorius 24 7] ; RT-08 FH2 sl th 20 bl K
IRHUAE B A W) JIBT/CYCLAGH A e 2 S b BHL 3%
TEEFFETHRIEA R 752NEA- 1] WA 6T
R RS IR AT
1.3 ik
1.3.1 G2y oz

R BRI 1 A FE PR 0 4 22 B 0 LS 2.4mg,
RS AR T e X B 25mLA R, $847, BT sk )Eh
0.096mg/mL 1) 4> 22 FkH5 X6} ot ™

FRIBURIEOH Ry A 1.0g,  125mL 50% L35, 8
(350W, 35kHz)$¢H{30min, 98, WAEREGR, I8N
A25mL 50% LB, EEARI2R, dik, BIF3IREE
I, BbyE, HR2100mL i I 50% LI R
BRI, 5, MMALIER0.45um)id 38, HSEIEmR
VENFE S

{04 4 f: Shim-pack VP-ODS C 4(4.6mm X
150mm, Spm)EiEH:; sl HEE-0.5% 0 R %
(45:55, V/V); Wid: 1.0mL/min; FEiR: 40°C; #EfE
f: 20pl; RIS : 360nm.
1.3.2 S s i

FEEHIAE120°C T 22 fH i 1) 120.0mg,
100mLZF R, INAN60% J G 75 1 s il o4
IFFRE R ZI N, 24, S ImLE KA 1°0.20mg )
FETOR BRI R I A% D7V TR 1.3 R
W Tk DS T o B, SRR SN e T
A18nmyE AL E .
1.3.3 il a5 Jiidont G e Bk A i

FRICRIECOFy R 2, BH L A 1:25(g/mL), fIA
50% L BEHO A SR I 20K, REIR 5 42 HX30. 40min,
W, WA IFIEE AR ESOmLAE BRI, ALY
e, HCELRIEMAE N RE SR, BEFE20pL, sk
Pl oKt BT 3 4 ETR0 13 1) 4 22 Bk 0 1 R KT 7 4 HC s
AP o [ LA 45 A, 0 ) 25 SR AR BN ) (204 30
40min). FRERE(1. 2. 3. 4%). BHE L1120, 1:25.
1:30)0) 4 22 Bk 2 1 (1 5 1
1.3.4 Bl 5 o6 SR 5 1R S

FRBURIEC B K %25, 2.0g, 43 5IIIAS0mL 50% .2
WO, BRSBTS ] 5T ) Sk
BRSO 590 52 251 50mLA A AL S TR
ImLEE AT 10mLA S, IiA2mL Imol/L =& AL 55
WL, pHS.2 BEIR-EE RN S2 v ImL, FH50% L REH
WRREBIZIEE, JBCEA0C/AME T INFA R (4 15min,  LUFE

S

B A R, D RO, ER BRI LG AN L KL
BT IR RS

FRECL.Og R BUH A, A 25mL 50% & B+
SomLAE R, A HEE30min, g (R UEW,
AR, AIFIEHE A 100mLAE B, #2257, W
ImLAE ST 10mLA =T, IIA2mL 1mol/L =51k
BRI, pHS.2BETR-BE RN 2 i imL,  H150% £ s
WA R ZIE, HCEA0C/KE T3 m AR 410, 15,
20, 25. 30min, LAFESEHCA S AR, e OB R,
PRZ K 1 1) S8 e Ik i) 6 g 25 R 52 ) S o

2 GR5HH

2.1 GEPE S EE
2,01 KR LR

SCHRAR 38 4 22 Bk AR 355", 3607, 363nm!" YAk
KA e KW, B s b, 8 BR3AN B K A4
22 Rk 1A U T AR R 23 75 2 23 33l S 190048 19529.4
19386.3F13.570. 3.952, 3.901, M4 Szu 45 BAIZ %
FR M 22 360nm kK I3 1K
2,12 BRI

A S 6 U s A HEAT TR0, 4y i % g
%-0.5% W (45:55, VIV). HEE-0.4% LM (17:83, VI
V)s - /K-UKEE IR (48:52:1, VIV)RRIBOH vh 4 22 B
[R5y B o &5 LI Bh AN H E-0.4% 25 (17:83, VIV)I
U TR 7, W TR) KA R 3.185min,  TCYHG 4 2 Bk
AR AR AR F - K -UK B 1 (48:52:1,
VIV H IR 18] 4 10.698min, 73 B 8 42,5265 VAT A
FEE-0.5% 151 (45:55, V/V)Ist W IR 8] 4y 17.132min,

Iy N3.952, WETIE LT, sk B EE-0.5 % W IR
(45:55, VIV)AHshHH.
2.1.3 M

W Y 4 22 B HF 0 IR A 1,04 2,05 3.05 4.0+ 5.0
6.0mL, 43 5E10mLAE =M T, IA60% £ BE% K
ERBZNE, A, BRI S 5 R
20uL, VENAHEREA, 00T AL, LA S
FEE g REAARR, TR P AR b uE i<k, 107
el Y=25144.5686X+159.1334, R’=0.9993, #iHk
W] 4 22 R EFHERE R IR B E9.60 ~ 57.60ng/mLyE Fil 4 & |
UFERPER R o LR 4 22 BT HE S i T 4k S e, 1hl
AN ) TR A JEE TR RO, EATHPLC e H, HL B
W Ll A3, sk BT REAE S BRI B, RV A
R, ATV AR B 4 0.0384mg/mL
2,14 REEESLLG

Wi BB R A 0.0480mg/mL [ 4> 22 Bk 1 5o B i i
W L3R ERE A, EL R, RRRIERE
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Table1 Precision of the HPLC method for determination of
hyperoside
F5 1 2 3 4 5 6

PREN W/min  16.893 16.912 16.858 16.863 16.858 16.893
WA 25041.699 25109400 25534.602  25038.100  25785.299  25015.852

2,15 ReEtks

TR R R B By A GE &, 4R35 R vk
HIEAEMEEW, BEENBCE, 40T, 1L 20 3. 4hidEFE
20uL, il kR, g5 RSB T ARSD A 1.01%,
RIFE AT AN E . IR 25 R NAR2,

%2 RetsRuR

Table2 Stability of the HPLC method for determination of hyperoside
JRE M 0 1 2 3 4
(R E/min -~ 17.198 16.898 16.832 16.865 16.032

IR 21235.199 21017.301 20733.400 20731.699 20909.400

2.1.6  EEMESL

FREUE —H b5 2R R 54y, M0 4%1.0g, %1.3.1
AT ITVERI RS SRR SR, S ERE20uL, HEATIIE, 4
B MR G AARSD N 1.83%, 45 BB iEH R IT
M. SEIG 25 WAR3.

%3 HEEHERER

Table3 Repeatability of the HPLC method for determination of
hyperoside
75 1 2 3 4 5
R A/min - 17.198 16.698 16.732 16.765 16765
WA 21235199 20335.801  20511.801  20856.400 21100400

2,17 fnkRRI AR S

RSB FRELS Gy O 405 8 (4.222mg/@) IR FE iH0.08g, R
R %I N0.096mg/mL4x 22 Bk 41 6} i i % 3.8 mL, 4% i
L3 U P ik A R s, € A 3 10mLAs
LRI, % FR k& SR 20pL, Al SR T
I, TP RDRCR, 4 Bk T 38 [RIBCR 2 100.36%
RSDH2.26%. 4% W34,

F4 kAR AR

Table4 Recovery of the HPLC method for determination of
hyperoside
RS g AER A /mg WG IIAGE/mg WA S A /mg AR /%
0.0804 0.3395 0.3648 0.6958 97.65
0.0809 0.3416 0.3648 0.7163 102.71
0.0801 0.3382 0.3648 0.7116 102.36
0.0802 0.3386 0.3648 0.6978 98.46
0.0805 0.3399 0.3648 0.7070 100.63
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Fig.1 HPLC chromatograms of sample solution (A) and hyperoside
reference substance solution (B)

FREGHET- BRI BO M K& &, 3% BiR (i &0
HEFF20pL, lsUEmAN, TRELE R, 25 A3 HbR B 4
BTS2 9 h4.036. 4.229, 4.362mglg, T
8 44.209mg/g.

22 RS R e
221 KK kR

WHURE S P 6 IR A% TmL T 10mL 2
A, mA2mL Imol/LIf) =&AL, pHS .25 R-
Bt R N 22 M I mL,  TIN60% 2 i i R R B % 1, 2
A), UE40CAKEHINFUE A 15min®™,  DURE SO 22
FIRF,  7E300~500nm3t BBl N 3EAT P4, FF i
RS HES P TR 4 18 nm b 345 S5 KR, I i o A U
WA H418nm.

222 LRMEILH

W H T BB 1,00 2.04 3.0. 4.0, 5.0,
6.0mL 7 HIHCE T 10mLA S+, 5 A 2mL 1mol/L—
SALER W, UL R - 15 TR Al 2% P Wi (pHS.2) s 43 il
FH60% LT WMRE R 25, #8241, JCE40°C K N
AE A 15min, LL60% SBEF A A G, 76418nm
ARG, LA G 0 R B C(mg/mL) ok R AL
WG EE(A) P AR, ZehlbrdE g, AT/ A=
28.58929C—0.02933, R*=0.9996. 4 F% W]/ | HEFE R
TR FEAE0.02~0.12mg/mLyE N 5 K U A ZE 5 &R
223 EEESLE

FE AN 2.2. 275 BBV FE0.06mg/mL R T 6] L
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SE R RPN L RUF
224  FRorthszie

PR B R B -k K 5.0g, B SOmLAE I T, 44
L3275 R 7 iE I FE AW, 43 705 305 60, 90,
120mindEAT 8, I SIROGEE, &5 JL R W R v A S

23.12 A RE

BT 2B 4K CASRERL I H & 22 Bk, WO DR SR, 24
SURHE AN A P 4 22 Bk 1 e T BT R S TP I, DL
K3, 45 HRn], BAPREK, BB b 428 L
THEE A

o e R 60min Py SEAKGE, AT LI A SR i
225  HEEMESER 40000
PRI — 5 TR BRI B By AR S 6y, 4565 1.0g, $% E 30000
13275 T 77 S 4 SHYRE e, I OGRS, RSD Y 20000 ¢ -
1.39%, 1tk 7 v 7 2 PR LT 10000 :\\\\\\ﬁ
226 WHFIIECESK " 2 3

FRECS Oy © 5075 (16,94 1mg/g) R B Hy oK, BR4
0.5g, FEERE, O T X E8.5me, #4H1.3.2
F TR R A, e RO, TR R,

PEHUE X
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Fig.3  Effect of number of repeated extractions on the extraction efficiency

of hyperoside
TR % 4 100.87%, RSDK2.79% . 45 3 W i
WEECR R AT, Oy e, BT, Rk 2313 FhEE
LIS, 2000
£5 WEERBLRER 40000 B
TableS Recovery of the spectrophotometric method for determination Ef
38000 |-
of total flavonoids & =
Ik /g P& fmg A Simg I R /mg A1 1% 36000 -
0.5036 8.565 8.50 16766 96.48 14000 . .
0.5054 8.562 8.61 17.606 102.04 120 15 130
0.5038 8.535 8.53 17.046 99.78 o
0.5020 8.504 8.50 17221 102,55 Fhit
0.5062 8.576 8.59 17.466 103.50 H4 BRSNS 2R R

227 FE&IE

TR I3 1 o) B b K 5 1.0g, B T 50mLAE
MR, 13270 v g VR AR R, D RO
45 S 3T B v S 2 ) B 430 A 16,537 16.158.
16.127mg/g, VY5 & 416.274mg/g.
2.3 il T TN A e R R S 1 R
231 TN A 2 MR T R I R
2311 $EIOET (A

Fig4  Effect of material/liquid ratio on the extraction efficiency of

hyperoside

Blaki, RREEL 12509043 4 22 B & i den, WP
PERUHCR AT, PRI AR L 125 AT HE L
232 I T I B R
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Table 6 Effect of material/liquid ratio on results of determination of

total flavonoids
S K
41000 Hite
40000 1 2 3 4 5
/’_//\- Al
oo 39000 - W L1200 0510 0258 035 0088
5 38000 120 AEEMEmg 2010 943 5.03 287 2,05
g 37000 MEEML% 5091 2389 1214 127 5.19
36000 AR : ' : : '
35000 )i 1410 0312 0133 0046 0026
34000 ' ' 125 MR 4 . . 13 .
%0 30 20 HEY) /g 25173 5970 2.839 1.137 0.968

HEHLH [A]/min
El2  $REBU R4 2 Hk T R BUSUR AR

Fig.2  Effect of extraction time on the extraction efficiency of hyperoside

2740, 300 40min$t BUA 4 22 Bk 5 A 2= AN
%, LIk BB TA) 4 30min.

S

157 R 3 H% 69.41 16.46 783 3.63 2.67

RKOKW, EHELL R 1200, ZHSUELIHT 1342
SO P 0 8 B P AT o R 5.19%, BRI LE
FAXTEAS, AN BERS B SR 58 420 102 R LE 9 1:25
I, 255 RS IO Ao O P B e S 1 0 R
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2.67%, FIT LA T 48 G U5 R 5 4 HUROR S5 N R 45
JE, EPEENREL A 1:25, FHS50% LB OHE A HEI3 IR,
FFR30min, G2 HE S () =240 SR 194%, B2
M IR S B S BOCRE R R 56 4
2322  JK# AR H

RTRY], KAREEA0CEHAE T, 7Kk B 15min/5 0
FEASARDN, PR,  MOERKTE 2 A 1] 24 15min.

RT KRR EHEIEENREROERN

Table7  Effect of water bath heating time for color development on
results of determination of total flavenoids
I [A)/min 10 15 20 25 30
WOk 0.436 0.456 0.457 0.457 0.490
3 5 ®
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