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Simultaneous determination of six flavonoids in Psidium guajava Linn. by QAMS
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Abstract ; In this study,a new method of quantitative analysis of multi-components by single marker ( QAMS) method was de-
veloped for simultaneously determining sixflavonoids. ( hyperoside, isoquercitroside , reynoutrin , guaijaverin, avicularin , taxifo-
lin) in Psidium guajava Linn. . Using hyperoside as the internal reference marker,the relative correction factor (RCF) of hy-
peroside for other five chemical componentsiwas established by HPLC , and the content of other five components were calculat-
ed by RCFs. Meanwhile,the contents were also determined by the external standard method. The results indicated that no sig-
nificant differences between QAMS and external standard method. Therefore ,QAMS is suitable for quantitative analysis of six
flavonoids in Psidium guajavesLinn. .

Key words : quantitative analysis of multi-components by single marker ( QAMS) ; Psidium guajava Linn. jrelative correction
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Table 1 ~ Sample information

s Elinc

No. Origin Batch No.
Y1 A A ME B~ LA Renli, Yongsheng, Yunnan 20180301
Y2 DU 1145 £ B L 5% BRAE (R 1) Leyue , Dechang, Sichuan’ (Heba ) 20180301
Y3 T8 AT Baise, Guangxi 20180301
Y4 DU 1145 5 5 BLSRBRAE (1l L) Leyue , Dechang, Sichuan  ( Mountain') 20180302
Y5 VU 1145 K 5 BAMGE R Salian , Miyi , Sichuan 20180302
Y6 A AL AEEE £ Huaping, Lijiang, Yunnan 20180302
Y7 DU )1 45 24 6 17 [ #2842 Tongde,, Panzhihua), Sichuan 20180303
Y8 P44 E 4 7P £ Jinsha, Dechang, Sichuan 20180303
Y9 I V94 AT ZE e Weilong, Baise , Guangxi 20180303
Y10 B4 24 CATTS ) Qiaoma , Xingyi , Guizhou 20180304
Y11 TN 2L T FA R Zeyan | Xingyi , Guizhou 20180304

2 FEE&%R
2.1 MEFHEHREIL
2.1.1 &i&u

A ; Zotbax SB-C g4t (250 mm x 4.6 mm,5
pm) s AN : CHE(A) 0.2% BERK I (B) s 6
Ve (0 ~ 15 min, 1% ~ 13.5% A;15 ~ 30 min,
1375% ~18% A;30 ~40 min,18% A;40 ~65 min,
18% “49% A;65 ~70 min,49% ~11% A) ; K%
£::360 nm; PAEE 10 Wl FE 1.0 mL/min; #E75
35 C,
2.1.2 B&BIERGE S

53 RO X B I i, AR PR, R T
ZERRH SR BV R AR R R M
ZUREEA MR 1.172.1.121 1. 093 1. 102 1. 188,
1. 154 mg/mL [ %5 fE b Aift 2 TS T, MRN8 WG B 4%
XF B A4S MR 150,100 150,150,200 ,200 L., &

[f]— 10 mL fEifHr, i B 25, 4850, BMARIR & %t
HEAR o
2.1.3 ARSI R AR &

AR (3 4 501) 29 1.0 g A HFRE , B
HIEHIE P A BN 60% £ 85 25 mL, # & &
i, AR 30 min, A, AR E Ui, H 60% &
Pk R i i, $55) , Ea, B E TR, B

43 A 25 W B AR TR A X B AT S R
WA 10 WL, FEARAR @IS, e 25 R UL 1,
2.1.4 ZHEERER

B2, 1. 27 30 F il & TR A BRI 1317
10,1520 pL,#“2. 1. 17 T F 438 5400 5 , B4~
WEREVERE 3 U BOFIE . DI B b RE R (X)) h
BEARPR, T AR (Y) AR, #EAT e nl 5, 25 25%
FWEAL A PR A N B N PE R R AP (W3R
2).
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Bl BaWRAA) FEAEWER(B) RAMEITR(C) B HPLC Eif
Fig. 1 HPLC of reference substances( A) , Psidium guajava sample(B) and‘negative control( C)
B L 2P ;2. SR 3 . B 4. /AR ;S. RS T ;6. MK . Note: 1. Hyperoside ;2. Isoquercitroside ;
3. Reynoutrin ;4. Guaijaverin ;5. Avicularin ;6. Taxifolin.
R2 6WEMERSLZEXRZEE

Table 2  Linearities of six kinds/of flavonoids

X R [ml )75 % AHR R B AN
Reference substance Regression equation Correlation 'coefficient ( r) Linearity ( ug)
22 Bk
%AHEH— Y= 11 091X +5.576 0.999 9 0.01758 ~0.351 6
Hyperoside
Ul
J'M-U.)'ZH. Y=11831X+3.93 0.999 9 0.01121~0.2242
Isoquercitroside
ﬁrﬁlﬁ‘ﬁ" Y= 12 832X+ 5.058 0.999 9 0.016 4 ~0.327 9
Reynoutrin
o
%Eﬁnﬁ‘ Y =12 919X +5.596 0.999 9 0.016 37 ~ 0.327 3
Guaijaverin
Eaﬁ Y =12 340X +6.879 0.999 9 0.023 76 ~0.475 2
Avicularin
WEZ?%: ¥=18 217X +4.673 0.999 9 0.023 08 ~0.461 6
Taxifolin
2.1.5 AR B B Fat 5 TR, THE 48 22 WG X0 S B B i 1 A A R

B4 22 BKHF NS0 R S BR & X JR I R MY R MBS E R T, S5 R I 3,
W 1.3.5.7-10,15 .20 WL, JEFF 43T , 105 45 1 43
%3 AMRERTFNEEE

Table 3  The results of relative correction factor( RCF)

BERERE S AR/ S R N2 54 SRR/ Sfaepety/ Sfaepkty/
Sample volume Hyperin/Isoq- Hiii#rH Hyperin/ e A1 18T Hyperin/ W BT Hyperin/ Ht K % Hyperin/
(pl) uercitroside Reynoutrin Guaijaverin Avicularin Taxifolin
1 0.937 4 0.866 1 0.857 8 0.900 3 0.616 8
3 0.936 6 0.865 0 0.858 7 0.899 7 0.6117
7 0.9372 0.865 1 0.859 1 0.899 5 0.610 6

10 0.937 1 0.864 7 0.858 5 0.899 4 0.610 3
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2:5% 3 ( Continued Tab. 3)

HER h SR/ S R N X2 5 SR/ SRR/ SN/
Sample volume Hyperin/Isoq- Hii it H Hyperin/ T A1 Hyperin/ &1 Hyperin/ Hit f2 % Hyperin/
(pl) uercitroside Reynoutrin Guaijaverin Avicularin Taxifolin

15 0.9379 0.865 3 0.859 4 0.899 9 0.609 8

20 0.937 1 0.864 2 0.858 2 0.898 5 0.609 1

SEH{E Average 0.937 2 0.865 1 0.858 6 0.899 6 0.6114
RSD(% ) 0.04 0.08 0.07 0.07 0.45

2.1.6 MHHEERXE

HUIR A 6 B8 I W, SRR 6 Ik, BRIR 10
L, TSR A5 R o 6 T BT A B 4 220k L S
K Hvs AR R M ZR A 04T AR
RSD {E 4> % H 1. 10% 1. 13% 1. 12% 1. 12% .
1.12% \1.10% , 2R 2 % R AT o
2.1.7 EHEMHRE

WY1 RES 2. 1,37 TR 74145 6 kst
VAR, BERE AT, S A A 22 WY L A AT I
T AR W & M 2R A AR RSD {8 43 5]
J0.97% 0. 90% .0. 79% . 0. 87% . 0. 82% .
1.58% , Wiz ik s Y R AT
2.1.8 BT HiXE

B2 1. 37 m s A TR, 3 3 0,204 8
12 .24 36 h #EFEHT, 0 SR 45 o e AR THEA A4S

NG 22 BT T e T R AR R AT
Mtz 25 i 0 1T AR RSD {4351 4 0. 26% 0. 30%
0.41% 0.32% 0.35% 0:64% 23 Wit i Vs i 7
36 h PRENER LT

2.1.9 AekfEplk K%

B[] — 62 A6 Bl o 1 10 35 A A i
WKL 0.5 g ABHARE, AT 6 13, AL X B A
PRS2 1. 37 T Jr vk il A b A R, E
FEOTHE A R UL 40 TTHRA5 20 4 228617 . 54k
TR AT T AW R T M 2 0 e
AR W A 102, 34% | 102. 39% , 101. 05% .
100. 12% . 101. 11% . 99. 01% , RSD {H # & K
2.13% 1.11% 3.06% 3.32% .2.00% 3.44% , 3
BHAZ 5 2 IR [ ISR R4

F4 FHAEHH6 MEMEKSHIMERKE(n=6)
Table 4 * The recovery Tate of six kinds of flavonoids(n =6)

JO Ik A JIA & IUEES ElES -2y [l i s
s RSD
Combonent Sample amout Sample content Added Measured Recovery Average recovery (%)
0 e o
’ (8) (mg) (mg) (mg) (%) (%)
Gkt 0.500 7 0.901 3 0.937 6 1.872'5 103.59 102.34 2.13
Hyperoside
0.504.4 0.916 4 0.937 6 1.893 6 104.22
0500 6 0.901 1 0.937 6 1.861 8 102. 47
0.500 2 0.900 4 0.937 6 1.861 1 102.46
0.505 2 0.909 4 0.937 6 1.876 8 103.18
0.500 8 0.901 4 0.937 6 1.8212 98.10
(ST He
#ﬁ“ﬁ‘ﬂ‘ 0.500 7 1.251 8 1.3452 2.644 9 103.57 102.39 1.11
Isoqueércitroside
0.504 4 1.261 0 1.3452 2.646 9 103.03
0.500 6 1.2515 1.3452 2.609 6 100.96
0.500 2 1.250 5 1.3452 2.610 0 101.06
0.505 2 1.263 0 1.3452 2.641 2 102.45
0.500 8 1.2520 1.3452 2.641 4 103.29
ﬁﬂ%ﬁ, 0.500 7 0.4857 0.546 5 1.023 1 98.34 101.05 3.06
Reynoutrin
0.504 4 0.489 3 0.546 5 1.036 9 100.20
0.500 6 0.4356 0.546 5 1.049 5 103.19
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2:5% 4 ( Continued Tab. 4)

., Bk i o JA BUEES EES RS JIES .
[ a=30% . RSD
Comnonent Sample amout Sample content Added Measured Recovery Average recovery (%)
] (4
P () (mg) (mg) (mg) (%) (%)
0.500 2 0.4852 0.546 5 1.049 8 103. 31
0.505 2 0.490 0 0.546 5 1.061 1 104. 49
0.500 8 0.485 8 0.546 5 1.014 7 96.79
5 5
ﬁ%ﬁmﬁf 0.500 7 1.151 6 1.2122 2.3254 96. 83 100. 12 3:32
Guaijaverin
0.504 4 1.160 1 1.2122 2.3322 96. 69
0.500 6 1.151 4 1.2122 2.412 0 103.99
0.500 2 1.150 5 1.2122 2.3415 98.26
0.505 2 1.162 0 1.212 2 2.3893 101.25
0.500 8 1.1518 1.2122 2.408 7 103. 69
ﬁ:ﬁﬁ. 0.500 7 1.301 8 1.4256 2.787 6 104.22 101. 11 2.00
Avicularin
0.504 4 1.311 4 1.425 6 2.768 9 102.24
0.500 6 1.301 6 1.4256 2.7210 99.57
0.500 2 1.300 5 1.425 6 2.733 5 100. 51
0.505 2 1.313 5 1.4256 2.761 5 101.57
0.500 8 1.302 1 1.4256 2.707 1 98.55
Tfﬂ*EZ? 0.500 7 0.055 1 0.057 7 0.1132 100.75 99.01 3.44
Taxifolin
0.504 4 0.0555 0.057 7 0:112 7 99.23
0.500 6 0.055 1 0.057 7 0.11477 103.42
0.500 2 0.0550 0.057 7 0:112 8 100. 11
0.505 2 0.055 6 0.0577 0.111 6 97.02
0.500 8 0.055 1 0.0577 0.109.0 93.50
2.2 EXMNRIEEFENMHEE mm,5 pm) ; Diamonsil C;3 (250 mm x4.6 mm,5 pm)

ORI O RS HPLGDOAT JUAIPIE  APHIXHREIE O T B, MRS IE B T RSD <2.7%
Agilent 1260AT 70) JOR R0 6 JEAE s Boston C,y (250 BABVATAMRELE I T 6 7 £ 2 KE 3L 28 BTt 1
mm X 4.6 mm,5 pm) ; Agilent Cyg (250 mm' x 4. 6 PRSI SER IS,

x5 AEBIEEFNFNEHESEIERF
Table 5 RCFs determined by different columns and instruments

fRLBRIT/ SR f ki f et/ SR/ SR/

VA L)
i HER Hyperin/Isoq- Hiif H Hyperin/ A A3 Hyperin/ i &4 Hyperin/ il 2 2 Hyperin/
Instrument Golumn . . . . . . e
uercitroside Reynoutrin Guaijaverin Avicularin Taxifolin
ZHES 1260 Agilent 0.9322 0.8455 0.8326 0.905 6 0.644 4
Agilent 1260( 1)
Boston 0.916 8 0.823 6 0.843 2 0.896 2 0.623 5
Diamonsil 0.921 1 0.796 2 0.803 5 0.886 7 0.6322
ZEEE 1260 .
Agilent 1260(2) Agilent 0.929 8 0.853 6 0.830 1 0.893 6 0.640 2
Boston 0.936 2 0.8157 0.8459 0.876 2 0.654 6
Diamonsil 0.963 1 0.8305 0.826 5 0.913 2 0.673 2
Shimadzu LC-20A Agilent 0.923 6 0.840 2 0.829 9 0.910 1 0.652 6
Boston 0.9512 0.834 2 0.827 4 0.908 6 0.643 2
Diamonsil 0.943 1 0.8733 0.798 5 0.886 5 0.620 9
A 0.9352 0.834 8 0.826 4 0.897 4 0.642 8
Average

RSD( % ) 1.61 2.67 1.93 1.42 2.54
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2.3 QAMS FEXT 5l & 5 I B TE i TR GEMAR ETEAE PRI . #5502 7 FXS
AR PR B I TR RRA S B TR . B ORI E]JE ] 25 5%  RSD {HE/INT 5% , m] LR
GLMH NS, M H MR AR R AT O E R, AR ILEK 6,
R6 ARUBRAMEEEET BIRRSHIEXNREE

Table 6 Relative retention time determined by different instruments and columns

iz K r YT/ R r Sk 2y N v r & M/ r 4 2B/
- Hyperin/Isoq- Hig it Hyperin/ 3 A1 844 Hyperin/ ME Hyperin/ Wi &= Hyperin/

Instrument Column L . o . . . T

uercitroside Reynoutrin Guaijaverin Avicularin Taxifolin

LS Agilent 1260(1) Agilent 0.951 6 0.883 5 0.848 3 0.803 1 0:528'8

Boston 0.9325 0.876 2 0.826 3 0.796 2 0.5137

Diamonsil 0.963 2 0.856 3 0.8432 0.784'3 0.522 3

L Agilent 1260(2) Agilent 0.951 6 0.882 1 0.850 2 0.8256 0.526 5

Boston 0.982 1 0.852'1 0.810 3 0.813'4 0.543 2

Diamonsil 0.945 6 0.849 7 0.836 2 0.816 9 0.519 8

Shimadzu LC-20A Agilent 0.972 3 0.894 3 0.862.5 0. 806 3 0.5321

Boston 0.943 8 0.881 0.836 9 0.814 2 0.509 9

Diamonsil 0.923 2 0.876 5 0.873 2 0.792 6 0.5189

SEX{E Average 0.951 8 0.872 4 0.843.0 0.805 8 0.523 9
RSD(% ) 1.95 1.81 2.22 1.63 1.93

2.4 QAMS EEIMREMNEL RAELE SR &, F IS QAMS ¥E X HE 1735

BCTT 3 R AR Ao R, #5072, 1. 370 NI, SRR T, 2 b7 vk A% 1 2 A A i oA RO
VLSRR, HEAT 00T RAMRRIES AL A B s RR — I RN TR A
G M B RO M ET R R R R I TR, SRR T,

RT SMFES QAMSZENEEABIT P EMEM S SEMLLE (n=3)
Table 7~ “Contents of flavonoids by external standard method and quantitative

analysis of multi-components by single marker( QAMS) (n =3)

ap EER e ekl Rl s
ﬁf Hyperoside (%) Reynoutrin( % ) Guaijaverin( % ) Avicularin( % ) Taxifolin( % )

- ) a b a b a b a b a b
Y1 0.2004% 10.2419% 0.2421  0.0835 0.0834 0.2451 0.2441 0.2398 0.2394  0.0166  0.016 1
Y2 0.1872 /0.2707 0.2717 0.0866 0.0865 0.2499 0.2489 0.2496 0.2492  0.0133  0.0135
Y3 0.0930 0.1419 0.1418 0.0532 0.0531 0.1390 0.1384 0.1303  0.1300 0.0320  0.0319
Y47 0.1948  0.2423  0.2429 0.0837 0.0836 0.2319 0.2310 0.2512 0.2507 0.0136  0.0137
Y5 0.1808  0.2683  0.2684  0.0915 0.0913 0.2229 0.2220 0.2339 0.2335 0.0157  0.0155
Y6 0.1800 0.2456  0.2463 0.0966 0.0965 0.2296 0.2286 0.0262 0.0262  0.0100  0.0100
Y7 0.2077 0.2439  0.2436 0.0854 0.0853 0.2450 0.2440 0.2677 0.2672 0.0153  0.0154
Y8 0.2184  0.2647 0.2650 0.0956 0.0954 0.2605 0.2594 0.2889 0.2884  0.0140  0.0140
Y9 0.3833  0.1738  0.1739  0.0704 0.0703 0.1966 0.1958 0.2290 0.2286 0.0111  0.0110
YIO  0.1892  0.2212  0.2215  0.0911 0.0010 0.2414 0.2404 0.2440 0.2436 0.0119  0.0118
YII  0.1773  0.2075 0.2081 0.0855 0.0854 0.2282 0.2273 0.2211  0.2207 0.0111  0.0112

Ha: ML ;b QAMS,

Note ; a; external standard method ;b ; quantitative analysis of multi-components by single marker.
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3 i
3.1 #HikmblERGER

GBS T N R B EU ARl A ) L FR R
TR (2l . 70% HEE .80% HI % 50% £, .60%
LBET0% CBE) I HIE (15,25 .50 mL) 42 Bt
8] (30,40 .50 min ) X 7 A7 A - 4 2206 L S i e
B I AR R R AR BRI
SO, B 2 8 JR AR L 60% £, 25 mL #E
FEH 30 min, 6 F BT AR 2S lo R BOR S , H 435 05
WL RhT | 51 B8 B AL H
3.2 BRI KAIERE

ARSI T I CNE 530 5 0. 2% R K
0. 1% TR /K AE A Vi ShAH s £ 4 B R0 R R H g ]
LR CNE0. 2% BEFRIK R i s AR, B BE VR, 15
I 0 €033 P15 €0 335 e 1 0 i [ s o, 0 B RIOR 3
If o S AN UL BV #E 200 ~400 nm T
X 6 FOu B IEAT T A, 45 R R B AE 360 nm Ab4%
gk oy B AR A, HO3 A B R I, e £ 360
nm SR o ARG I SR SRR X €15 04
WEETES K A 85 B W S ) o T B SR B 741
3.3 ASYIMIERE

AL ISR PE G 22 BT NS, 4 2Bk T
IR, FRAL P AR e , S50 A rh A s e i T
FHBA B ARk, DR e 45 4 22 Bk 1R X0 3 1 AR et ep
5 Fh IR B2 BT A TN E
3.4 MELERSH

K H 11 AR IX 0 7 A AR IR R v 4 22 8k
T M AT BT AR R B R
St E Y 4 BN 0. 201%.. 0. 229% 0. 084% .
0.226% 0.217% 0.015% , 7" 5 2 Wik 14y
B51.62% LFEf 25 ml i & 0. 93% #i7 #
B 33. 67 min Z5 44 T A2 A S B 5 i R 98. 43
mg/g B B 53 o 0. 984% , ARSI, R PR
60% A 25-mlif 75 2 HL 30 min ) % 15 H 2 A A
I 6 Fofr e i 24 B 43 o 12 - 349fH R 0. 972% , 5
T I e 5 5 oy . e T A2 ), A%
ST AE 1 6 T B o ok 7 A AR v ) 32 SR RS )
JT o AN[R)Hb DX 3 A AR R R TR B RS B Ay B A
AR 2R, Hp, = b X A9 3% A i o B v 4
S, FYME R 0.090 1% . 01| H X (1) 25 A 46
mh SR AR R A E R, FEE
435k 0.258% 0.242% 0.258% . | VG HLIX (4 T
AR TR G 22 Wk Wi R B, A R

0.238 1% ,0.021 6% . Hiit Bz Z A2 A1 I v 25
PeR o 2 — AT R RS P B B,
USRS SRR, DRI al LA A5 e P 3 X ) 26 41
R BRI g SN ICh o ARSI 1 s
QAMS Y W I A M A9 s 3o o, i U
SE T 1L R AR 258 b g 22 B R AR ST B
WH B OB WS MRS &, S
RIS S R WA V2R . AEMZTT ik T
Yot [F] R 2 A, AT RAAE S A0k BBk AT A0
LR £ S g e AP H SRR A A
Hh 22 A A T A

S 30k
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