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Determination of five isoflavonoids in Pueraria Radix by QAMS
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Abstract: Objective To establish a method for simultaneously determination of five isoflavones (daidzein, daidzin, puerarin,
mirificin, and 6"-O-xylosidepuerarin) in Pueraria Radix by single marker (QAMS), which is feasible and accurate. Methods
Puerarin was taken as internal standard substance to establish the relative correction factor (RCF) for quantitative analysis of
multi-components with QAMS. Thus, the contents of mirificin, 6”-O-xylosidepuerarin, daidzin, and daidzein were calculated. The
contents in 10 batches of samples were determined by external standard method and QAMS. The scientificalness and feasibility of the
methods were evaluated by comparison of the quantitative results between external standard method and QAMS. Results The
reproducibility of RCF was perfect. The results calculated with QAMS were consistent with the results by the external standard
method. Conclusion QAMS is accurate and feasible to evaluate the quality of Pueraria Radix.
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1.1 48§

Eyidt LC-30AD A (i A C(HAS B E A
A]); AB104-N Ji7r 2 —RF CHERF#)-40R 2O,
AUW2200 5532 —RF (SHIMADZU E5);
KQ3200 8 75 PiE YA CE LTl B A A A A R 2
F]); Mili-Q 47K (& Milipore 2 ]

1.2 iK%

BRI (b 3681-99-0, JiiE4r 4>
98%) B4R Z T 6 S (HIk S 103654-50-8,
JIUE ST H0>98% ) BSHR ZR-6"-O- ANk Hxf it (it
5 114240-18-5, JiUE /3 H0>98%) KT LS
(#'5 552-66-9, i E0>98%). K H oK
i (5 486-66-8, I/ EI>98%) B H Fiff
PSRRI AT A R o 10 HEER 2504 28 it B AR

WA AR, 2 R REbR AT ) BRI A Yl
GRLE JEAYE 5 Pueraria lobata (Willd.) Ohwi B,
HE B (K& ) Pueraria thomsonii Benth. [ TR .
I (il all, ZEER KRB B 2 7)) 5 Milipore
HBAligK; 99% R (4rral, dbnt R R R
YNCIDR

2 HESHR

21 FHEFEE

210 {444 Waters (4l 4E (250 mm X 4.6
mm, 5 pm); G A HEE (A -0.5% TR (B),
BhEEVEME 0~20 min, 20%~30% A; 20~25 min,
30%~40% A; 25~35min, 40%~70% A; AFUR
1.0 mL/min, BEFFAAR S5 uL, MK 254 nm,
FEHR A 25 C.

2.1.2 RIS RS RIOR S T, K
ST EARE. BRI TS AE R E-6"-0-K
BT R S IE B, 0 R A AN RS TR
2 20 pg/mL. HHE%E-6"-O- KB 4 pg/mL.
R ZE T 4 pg/mL. KGFF 4 pg/mL. KEAFIC
1 pg/mL PRAX R, 259, BEREMA,
T 4 CUKSHP OGRS, #H.

213 AER NI IR R G 40
Hii) 0.1g, KT, BT 50 mL HFEHEIEH,
KA 30%FE 50 mL, FRAE i, i8R 20
min, 7%, 30% M EEAN IR TR, #EA), 4045
um JEMEEE, HEEIEM, BIfS.

214 RFEENMHETEERE RO
HEOSA M R TR B S IS S ul, 7E BB
BT TR T SR RN, AR
Hh L ) R B B T [RD 1 il s AR 2R
B ZE-6"-O-ARWETT . BARZF TR KU,
KA IG5 JLAHAR (B e (1) 7y 25 BE 38 KT 1.5, #ig
SRR T 3 000, BH P AR AH DY A7 B A A L €21
W, JrkE RN . AR AR HPLC
KL 1o
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JE TR 5 6 FRUSR AR S ul, VENTRAH A, il %
ik DUEIBUA YA R (V), BERERBALFR
(XD 2iilbruEih s, FATEMERH, S gt Rk
B, S AT E S IR EEVO N 2 R IR PE R R .
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¢ # % Chinese Traditional and Herbal Drugs 35 48 % 28 4 #] 201752 A

* 779 ¢

A L
23 4 5
B 1
|
|| 23 4 5
\ 1]
m A6 , .
0 5 10 15 20 25 30 35

t/min
I-B5IRFE 2-BIARF T 3-BIRF-6"-O- R 4-KTHF
5-KEFHTT
I-puerarin  2-mirificin  3-6"-O-xylosidepuerarin  4-daidzin
5-daidzein
E1 EEXRB&E (A MERER (B) # HPLC BiEE
Fig. 1 HPLC of mixed reference substances (A) and

Pueraria Radix sample (B)
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Table 1 Results of linear equations of five isoflavones

D% EEp.E ro Mg
HER Y=19294X+7.7503 09993  25~500
R E-6"-0- KB Y=13963 X+0.7840 09999  5~100
BIREFR Y=1653.5X+28706 09998  5~100
pNCA Y=19409 X+2.2458 09995  5~100
KEHT Y=23568X+1.1512 09998  125~25

[ REI Y Sy X S S NI R £ I NS A S L ) ]
TR RSD 23514 1.3%-+ 1.0%- 1.5%-+ 1.1%. 0.4%.
FE AN B B R

2.1.7 R tkREe USSR, o
%5 0. 4. 8. 120 24, 36, 48, 72h JGHEFE 5 UL,
MEERE. WARE-6"-0- R R E 7500
KRR I AR 0 E RSD 43 A
0.8%- 1.8%- 1.5%. 1.7%. 2.6%. WK%
7E 72 h WEERE.

2.1.8 HEEMAE WE--#AMBAK01g JL6
By, REBRRE, H% “2.1.37 BJTEEmIEAE, Wl
AR B E-6"-O- AW BARE TR
KRG AT TCH -8 ot i 7320505l h 37.679 9.
11.285 7. 6.505 10. 8.243 8. 0.895 8 mg/g, RSD {4
R 0.9%. 1.2%. 1.1%. 1.0%. 2.2%. FHIA
S M RS

2.1.9  INFEIRICRIRES R BRI S e A
0.1 g, KEHEME, TAT 6 4, BN —E &R
M, 4% “2.1.37 TR JrvEdl e i v, df

ATl E . g5 EW, HiE. BIRE-6"-0-
ARBEF B E T2 KE ARG o r
BRI 51 97.78%- 95.84% - 96.68%- 98.12%.
102.23%, RSD {43514 3.1%- 3.3%- 2.5%- 2.4%-
4.2%. FWHIZITIEHERG B R AT
22 HEMREERFIHE"

R AT, HEFE 1. 24 50 8. 10 uL
E, LB E AR, 20t B R B -
6"-O- AT B F M. KU ARG T
(AR RS I R, AHOREASE T IR 7 1R P 348 0 )
1.41. 0.97. 1.03. 0.77, RSD{H¥/NT 5%.
2.3 HEMHIE B F I R R E A R
230 N[0 A RS A AR A IE PR 1 5
3R Agilent (250 mm X 4.6 mm, 5 pm).
SUPELCOSIL (250 mm X 4.6 mm, 5 pm)~ COSMOSIL
(250 mmX4.6 mm, 5 pm) Fl Waters (250 mm X 4.6
mm, 5 pm) 4 FEAN[E] SRR A DL R Bt Agilent
Fl Waters 3 Fi s ROBAH (1% RGTIATINE I, 554X
AOTEAT NI . SIS TR, 4 T
(1) RSD<<3.0%, 7 SRCRBIAR . S5 RN 2.
2.3.2  AFEARE XA AL IE P rsem S2i
TE A — S50 = AT, SR B LC 20-A @ aiiAH
T Z G0 F1 Waters (250 mm X 4.6 mm, 5 um) A4,
Iy T AR R A 1,104 1.05. 1.00+ 0.95. 0.90.
0.85. 0.80 mL/min 58 2 2 %5 LA 53 B AN A 1E
DRI, 45 % o AR I IR FEAS [ AR R
FIE R A (RSD<<3%), 5P I# 3.
233 ANFFEERAS AR E R 5 SRR AER
— SIS HT, SR B LC 20-A SRGRAR % R
45 A1 Waters (250 mm X 4.6 mm, 5 um) @354, 4
WIZEECT R 200 25, 30, 35. 40. 45, 50 C
I 255 A 20 LAt B 23 A AR IE IR, 4 SR & o)
AHXT R IE R A [ A N E LM R 47, RSD {E 4>
MR 0.53% 0.41%- 0.51% 0.70%. £5% W% 4.
2.4 ENGEI%IER AL

SR 53 )2 5% T ARG AR B 10 2 R X £ B i
i) LEAEAS RS A A A A5 PF R RS e k. SEBR Kk
A TR ARG P (o A LA, X B ek i) B RTAH
o A B IsF ) 26 9 OH S X088, RSD R, DA s
HIEARFRAES ELCRR T R — A i i A . S5
HF A X% B s 1) B AR RSD {43994 3.57+ 0.90.
0.82. 4.20, {4 B3 i) 292 RSD {5551 4 1.2641.05.
0.56+ 1.00, B 35 A& B AT (5 6 g A7
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R2 FRBIEHEFLESHENRERFIFNE (n=3)
Table 2 RCF determined by different columns and instruments (n = 3)
o (3K (250 mmX 4.6 mm, S jm) B R F0S He A 18 23 FOAR R AR IE R 7
BIER-6"-0- K 1F B E TS KEH  KEHIT
Byt Agilent 1.40 0.97 1.00 0.75
SUPELCOSIL 1.42 0.98 1.02 0.74
COSMOSIL 1.41 0.96 1.00 0.74
Waters 1.42 0.96 1.02 0.78
Agilent Agilent 1.38 0.96 0.99 0.72
SUPELCOSIL 1.40 0.96 1.00 0.74
COSMOSIL 1.40 0.95 1.00 0.74
Waters 1.40 0.96 1.01 0.76
Waters Agilent 1.51 1.05 1.08 0.75
SUPELCOSIL 1.44 0.97 0.98 0.77
COSMOSIL 1.44 0.98 0.99 0.77
Waters 1.41 1.00 1.06 0.80
RSD/% 2.36 2.78 292 291

F3 TREFRREXEMNRERFIFNE (n=3)

Table 3 RCF determined by different flow rates (n = 3)

R R/ (mLmin ™)

BRI R WX E R 7

BRE-6"-0- AW BRFTMH KIH KT H L

1.10
1.05
1.00
0.95
0.90
0.85
0.80
RSD/%

1.40
141
1.42
1.39
1.41
1.40
141
0.69

0.96
0.96
0.96
0.96
0.97
0.96
0.96
0.46

1.02
1.01
1.02

0.77
0.75
0.78
0.75
0.75
0.73
0.73
2.55

x4 ARERMHEMNKERFHEZM (n=3)
Table 4 RCF determined by different temperatures (n = 3)

B RER AR DR BE R

FER/C — —

BRFE-0"-0-RBHT BRFTRET KU KRS
20 1.40 0.96 098 077
25 139 0.96 100 076
30 1.40 0.97 099 076
35 1.40 0.96 100 077
40 1.40 0.97 099 076
45 1.41 0.97 099 077
50 139 0.97 100 077
RSD/% 0.53 041 051 070

2.5 #HmNE

3 TR B TR A5 6 R S o AR S TS
5ul, EARBCEAHEIEN, HIEIE 10 #ERE,
KR AMRIER— I 2 VPPET BB AR P B AR 2. SR
F-6"-O- AW, BRE M. KEHFMAE
oo, MR NE 5. W MAS MR SEE
5 2 PR S0 5 o BB AR R 23 A KT
3%, BLEA 2 A R B AR,
ZVPEAE SR 290 1 22 41 3 3 T RS PPN o (R
FRERTAT I
3 e

AR MBS 1S MR, WAt iEe
B ZE AN SY TIHT 2 VE 00T . 5L
IKIPIFRERPUEAH L, BRI 2 FHE, 2
O R4, AR, WS ARE, e AT
Fedkat -0, 28 T ORRIREUN ] (15, 204 25 min)
I P U, RIE PR HEEL 20 min 420K
Fblf, HOEPEE A 20 min, XFEMR . BIR
F-6"-O-ARWEF . B FE M. KO
T THAT 2 KA, RIS I AR, 35
1E 254 nm 22 AT B KRG, WOE RS 254 nm A
Wk

HEERE GERE-6"-0-K W1, BHE T
B K AR A TSI AR A E R (v E A o
LIS T HEREARRL. (il O IR R
. AR, SRR, ARSI A A
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Table 5 Results of sample determination
W B BE i %*E%-é”-‘o-ﬂiﬁﬁ/% 4 %*E?W%ﬁ/% 4 @ﬁ/% 4 ﬁgﬁﬁ/%

Ok JEikE  RSD MRE lZEE RSD MR lEWE RSD O AMEE WIZIRE RSD

| Bg 232009 12634 12535 08 13356 13219 10 07739 0.7544 25 01081 0.1059 20

2 fig 103810 0.0000 0.0000 — 15251 15194 04 09790 0.971'5 08 01062 0.1056 0.6

3 BFg 388264 63933 6.4974 L6 30012 29837 06 83426 8.5649 27 02740 02718 08

4 fig 40212 27579 27414 0.6 00000 0.0000 — 09109 09143 04 02989 0.3036 1.6

5 g 99747 1.9%3 20134 L0 20043 20022 0.0 20112 2.0450 17 05048 0.5092 0.9

6 BFgE 376799 112857 115014 19 65051 6.484 8 03 82438 84637 27 08958 0.901 6 0.6

7 B 15548 0.0000 0.0000 — 00000 0.0000 — 05309 0.5344 0.7 02011 0.2056 22

8 e 114057 05059 0.4997 12 15846 15780 04 08207 0.806 2 18 0171 0.1136 3.0

9 e 3.1189  0.0000 0.0000 — 03542 0.3492 1400000 0.0000 — 0092 0.0923 20

10 e 76609 0.0000 0.0000 — 06479 0.6391 14 03793 0.3694 26 0.0000 0.0000 —

XTREIE R BAT B B . SR A DR (8 1 e 705-714.
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ARSI B N 10 22 I E B AR 24 vh S 8

W2 J 23 A B PR 53R AT B I DL RRUE PEAT
G, AR SRS TR R, k] T
I 22 DA E FISAL S P oy 32 rl AT 1

SE 3k
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