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ABSTRACT: AIM To evaluate the quality of Linggui Zhugan Decoction. METHODS  The analysis was
performed on a 30 °C thermostatic BP C; Plus column (250 mmXx4.6 mm, 5 pm), with the mobile phase
comprising of 0. 1% phosphoric acid-acetonitrile flowing at 0.8 mL/min in a gradient elution manner, and the
detection wavelength was set at 220 nm. The HPLC fingerprints for reference samples, modern preparations,
traditional pressure cooker-decocting samples and intelligent decocting samples (3 batches each) were established.
Liquiritin was used as an internal standard to calculate the relative correction factors of liquiritin apioside, cinnamic
acid, cinnamaldehyde, glycyrrhizic acid, atractylenolide Il and atractylenolide II, after which the content

determination was made by quantitative analysis of multi-components by single-marker ( QAMS). Subsequently,
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principal component analysis and cluster analysis were performed. RESULTS There were 26 common peaks in
the fingerprints for 12 batches of samples with the similarities of more than 0.95, among which the intelligent
decocting samples demonstrated the highest similarity to the reference samples. Seven constituents showed good
linear relationships within their own ranges (r=0.999 6), whose average recoveries were 90. 72% —104. 16% with
the RSDs of 0.48% —6.11%. The result obtained by QAMS approximated those obtained by external standard
method. Various batches of samples were clustered into 2 types, the modern preparations and intelligent decocting
samples exhibited high reducibilities to reference samples. CONCLUSION This stable and reliable method can
be used for the quality control of various dosage forms of Linggui Zhugan Decoction, whose intelligent decocting
samples can preserve the material composition of reference samples to the greatest extent.

KEY WORDS: Linggui Zhugan Decoction; quality evaluation; HPLC fingerprints; quantitative analysis of multi-

components by single-marker (QAMS) ; principal component analysis; cluster analysis
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Tab.1 Information of Linggui Zhugan Decoction
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B (4I5S MO4GB140062, ZfiJF 98.50% ). AN
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Infinity [T /&5 20 AH G54 (€ ELER L),
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TP EARARAA) .

Mg (mikal, MEEERAF); KSR,
R (ordral, EZERERIARAR) ; 4l
K (FHsE R REAARAR)

2 AEMER

2.1 &it%&4#  BP Cy Plus (0% H (250 mmx
4.6 mm, 5 um); FBIAH 0.1% BEIR (A) -4 NiF
(B), BEEEVENE (0~62 min, 6% ~42% B; 62~65
min, 42% ~ 58% B; 65 ~75 min, 58% ~ 100% B;
75~81 min, 100% ~6%B; 81~86 min, 6% B); {A&
BUfE 0.8 mL/min; FEiE 30 C; &)k K 220
nm; PEFERE 10 wL, ZJ5 21T 8 min,

2.2 FeuHl &

2.2.1 FEMERESY M1 d AT RE, A RIBORE
55.20 g, FEki41.40 g, FIAR41.40 g, H#E27.60 g,
HIA 1200 mL ZKi2 2 30 min, JLARIZEAE, &k
AR5 R 30 min, K FFRTA 20 min 224 600
mL, 200 HEREE, KRR H TR, B
A7, H1S.

2.2.2 BRI 4% 1 d WAL, IR
55.20 g, FEki41.40 g, FIAR41.40 g, H#E27.60 g,
HIA 8 £ /K30 30 min, [AIEHEE 1 h, U,
WEEIF R K, 253 6 sk, IR 0.5 h,
g, WEFEK, BIF 2 IR, 7E 60 C Tk
FEMR AT, M, BB, BIFIFEK,
Al B-FWIR G, T, Wik, Baa8Y,
BEEMSRAWIRS, WA, B, #ts

7201101 B350 i VT 250 B 2% 245 M0 e 3 A B )
Pt T ke SLR,

2.2.3 RS RIS 7 d AT, o
BIBARES 386.40 ¢, AL 289.80 ¢, 17K 289.80 g,
HE 193.20 g, A 3 000 mL /K¥Z ¥ 30 min,
A Fefy, BOKEB G RE 22 1 800 mL, 200 H
TRMIUE, 1K, R4S, fE 4 C M RTE,
RS SR, HaskOLIAE, RIS,

2.2.4 FReRATEES %7 d ARSI, 43
HUIRZE 386.40 g, H:4%289.80 g 1K 289.80 ¢, H
$193.20 g, REMIEE AL AZNAK, Rl
30 min, R AEBE SCKRIE 30 min, RGERPFEE
RESAE A Bhmok, s R SC KRBT 20 min,
200 Hfi Mg, KW, A4, 4 CT
TRAE, HBPA TR T, Hashbiifr, WA,

2.3 BiRH &

2.3.1 XPREAVAIR HEERBUT R AT R
L OREERR, HEREE, PR AARAEIL, A
ARPIEE T RS IE R, 70% 2RSS, HMEEL mL
a3l F bR 4 502, 702, 313, 203, 1 366,
105, 24 pg WIMERR, FE%ER 1 mL, BT 2 mL
BT, B, A,

2.3.2  PHAMIATR BUREL 1 g, REEMA 25 mL 70%
CEE, B (D)% 500 W, MR 53 kHz) AbFE 30 min,
4 °C, 12000 r/min .0 10 min, B3R, RIS,
2.4 HPLC s B#E s
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P 203,27 TR g7 kA&l R W, T
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AREE, TUAS AR YK T 0.99, FR AL AR 2
RAF,

2.4.2 EEMAE  HRE—HEAHR (Z2201101)
6 Uy, i “2.3.27 Wi F Jyikil e il s, 7
“2.17 WS IR E, R b A
ROUEIE AU PR R G8 7 (2012. 130723 flR) 4k
T A AR DL RE KT 0.90, 26y kA T
K47,

2.4.3 FEtEREs  ERE-HEBACHIR (Z201101),
Fie “2.3.27 WUR ik dl S, T 0, 3,
6.9, 12, 24 h 78 “2.17 I 54 T SeRE D
FE, R 2 g 4e sUEE A LB T R
(2012. 130723 fz) ALEL, JASAHIE Y KT 0. 98,
FUAVETRAE 24 h WA EM B AT,
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Fig.1 Reference fingerprint for Linggui Zhugan Decoction
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Fig.2 HPLC fingerprints for Linggui Zhugan Decoction with various preparation processes

2.4.5 AHRUZE /AT 12 HEAE LR ORI AR 2
A 0.976, 0.984. 0.983, 0.987. 0.992, 0.986,
0.966, 0.969, 0.951, 0.996. 0.991, 0.987, 1
KTF0.95, 73oh, &bl T2kt g,
FAUE R T 0. 98, Hp R REACRU T ZHEdh RO,
i£0.99, REIHFURE, W E J7 2wl 5
G HEERE A LA, AR AR LR BE AR U R REAR
4

RIAE iy > B 1 500 > A% GE A AR &, ARABLURE 29 1) K
F0.98, KF0.95, KT 0.87, BIFEEICAT T2

R
2.5 —MZIREEEMNE
2.5.1 ZMERRFEE W “2.3.17 TR XM

HIROG I, 70% CRERRE, SRR, 1E
“2.17 WG ZRAE N HEREINGE . LI R A JR v
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F2 HBEIEHE
Tab.2 Assignment of common peaks

U5 tg/min =)+ U5 tg/min 19)m
1 6. 667 e Py 14(FER ) 56. 609 5
2 7.590 HAR 15(H %) 65. 565 HE
3(FILEIR) 13. 466 LR 16 70.316 H
4 16. 305 [ERN 17 70. 593 HH
5 19. 660 RE AR 18 70. 861 H
6CHIHHH) 29.931 HE 19 70. 980 HE
TR BT 30. 888 EE2 20 71.227 HH
[ H B (2 MIE) ] 31.526 o 21(FAARMER L) 71.598 HA
9 38.019 HH 22 72.227 HH
10 40. 802 H 23 74.380 HAR
11 42.516 2HR K 24(HANET) 75. 406 [EFN
12( HEE) 47.243 H 25 76. 651 [EFN

13( AH:RER) 51. 150 FEAE 26 79. 779 ERE

FEARE AR bR (X)), W By ER (V) #EAT
I, SRR 3, AT O R4S A T A Ak
AR,

K3 BESEKEXR

Tab.3 Linear relationships of various constituents

WAy EIEREE r PG/ (pgoml )

FERH R Y=26.58X-79.570 0.999 6

HRH Y=38.1X-167.13 0.999 6
AR Y=51.995X-211.66 0.999 6
HEZRE Y=62.589X-104.470 0.999 6
HE®BR  Y=1.751 6X-24.983 0.999 8

HARMNESN Y=31.981X-16.95 0.999 6
FARMEET Y=49.965X+1.240 5 0.999 9

3.929~502. 907
5.481~701. 624
4.627~592. 313
1. 585~202. 836
34.637~1 366. 392
0. 821~105. 073
0.747~23. 898

2.5.2 MEEERXE R % WO IR
(7201101) W45 10 pl, fE “2.17 TR &
THEREM E 6 Yk, DIARETE PO R B
. PEERR . BN HERR ., AARMERI, AR
PIfg T 0% d AL RSD 43 %1 R 0.61% . 0.52% .
0.56% . 1.00% . 1.10% . 1.70% . 0.75% , J5 &
o Bk 0.91% . 1.44% . 0.66% . 1.21% .
1.49, 2.08% . 1.71% , FIH{UAHREEE LI,

2.5.3 EEMIAE  HR—HIACHIF (Z201101)
6 fy, H%& “2.3.27 WF ikl s, 1E
“2.17 WIAAE SR N HEREN G, WA A
HRH, R, AR, e, AARNERI,
FIAR P T & RSD 43 %14 0.92% . 0.50% .
0.90% . 2.35% . 1.23% . 1.00% . 1.33%, % #i%

TR EE R,
2.5.4 fRErERE HBEAHIR (Z201101) iE

L, 4% “2.3.27 WU rER S LS, T 0.
3.6.9, 12, 24 h fE “2.17 iRk F yEkE
Wi, AR R R, IR, B
B, HEER, AARNESI, AARNAE I & RSD
3514 0.57% . 0.68% . 0.82% . 2.34% . 1.22% .
0.77% . 1.86% , KUIFWAE 24 h NEEME R
2.5.5 fnAEmNCREE B U B i Y )
—HE BACHI ] (2201101) 0.5 g, 73 %04% 50% |
100% . 150% 7KV AN B &, $ “2.3.2” TR
T PATHI A 3 AT, 7E 2. 17 Tk
ST HERENE , TR, 2R K 4,

x4 BRSMERKRABER (n=3)

Tab.4 Results for recovery tests for various constituents (n=3)

S SEET ISR /% RSD/%
50% 7K 100% 7K 150% 7K 50% 7K 100% 7K 150% 7K -
Pl H R 99. 95 100. 98 96. 50 1.46 2.08 1.42
HRH 101. 03 103.24 102. 50 0.48 0.48 3.89
PRIFERR 92. 47 104. 15 104. 16 2.71 0. 69 1.31
T B 102. 52 95.23 90. 72 1.45 2.74 1.99
HRER 93.06 103. 44 102. 17 0.93 1.63 2.79
EENAIHI 99. 34 102. 45 96. 11 3.20 3.55 4.40
HAR AR I 95. 06 102. 33 98.95 5.37 6. 11 1.78
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2.5.6 MR B3 HEAER (S4~S6), 43l 2.5.7 FHXTRCIER R 43 0ok R A il S A

TE Pntulips BP C, Plus, Agilent Eclipse XDB C,q .
Welch Ultimate XB C, 354 (250 mmx4.6 mm,
5pm) K 2017 WA E T OEREIE, A
Welch Ultimate XB C (o35 FE L4 57 & i 5
Fofl (gt B2 BOR, THAY 2 MR @G F
RSD ¥/ 10% , RWNZTr ik APk R4

XL G RUR . AR R ) Rk
W, UIHEA AR, T HAD 6 R xR GE
W fies /Aﬁﬂ‘jfk/s =f/f.= (CA,) 7/ (CA,),
Hr €, A HAB R & i, A, SR A o3 0 T AR
C, AWbREHR, A ANARIERR, 2R 0% 5,

x5 BHSENRERTF

Tab.5 Relative correction factors of various constituents

%y Ai JE R R R FUNEVE e S e PE: SEHIE RSD/%
FEMEH 1.433 4 1.432 8 1.415 1 1.427 1 0.73
R 1.000 0 1. 000 0 1.000 0 1..000 0 0
RIEERR 0.711 6 0.7113 0. 696 8 0.706 6 1.20
T Bz 0. 608 7 0.610 6 0.599 6 0. 606 3 0.97
H iR 21.7515 21.886 6 21.927 8 21.8553 0.42
SN 1.1913 1.189 2 1.1715 1.184 0 0.92
HAR N 1T 0.762 5 0.754 1 0.744 2 0.753 6 1.22

2.5.8 FESAVEEIE OB HEEES:, 2 <2.3.27 KIE) . — I EPEEITASE, R E 6, v
TR ik ml s s W, E <2, 17 TS ISR LR EES (P>0.05), R ZITE
TFHEREM GE, AR AMRE: (hriEfiZ . S ATRTERIE,

F6 BERHEENELER (xx5, n=3)

Tab. 6 Result for content determination of various constituents (xzs, n=3)

R/ (mg-g™h)

-
s e P2 WREE — WL
FroMEH FEERE 2.872x0. 221 2.9320. 227 2.949:0. 229
AR il 751 2. 820+0. 064 2. 878=0. 066 2.894+0. 066
15t e B S AR RIRE 2.5280. 070 2.5780. 072 2.5920. 072
R RIRE & 2.594x0. 147 2. 645+0. 151 2. 660+0. 152
EESES FEUERE 3.297+0. 113 3.230£0. 110 3.467+0. 118
AR il 751 3.386=0. 202 3.317+0. 198 3.562+0. 212
e G e FE R AR R 3. 150+0. 253 3. 086+0. 248 3.313+0. 266
R RIARE & 3.219+0. 208 3. 154£0. 204 3.386=0. 219
REERR FEERE 0.503+0. 011 0. 500+0. 011 0.499:0. 012
PRI 0. 420+0. 033 0.415+0. 034 0. 414x0. 034
5 v FE AR R 0. 64520. 009 0. 64620. 009 0. 64620. 009
B R R & 0. 466+0. 007 0. 462+0. 007 0. 461+0. 008
e Bz FEERE 0. 385+0. 027 0.379+0. 027 0. 380+0. 027
PARHIH 0. 870£0. 041 0. 867+0. 041 0. 869+0. 041
55 e FE AR RRE 1. 608=0. 024 1. 61020. 024 1. 613+0. 024
B REFCRIARE 0. 503+0. 069 0. 498+0. 069 0. 49920. 069
HhRR FEERE 8. 881=0. 499 8.772+0. 497 8. 786+0. 497
BARHIH] 9. 548+0. 594 9.4360. 591 9. 450£0. 592
FE5E e AR AR HRE 9.561+0. 404 9. 449+0. 402 9.463+0. 403
B REFCRIRE 7.779+0. 267 7. 677+0. 265 7. 688+0. 266
HAR g I FEUMERE 0.292+0. 023 0. 289+0. 023 0. 307£0. 025
PRACHIH] 0. 366+0. 020 0.361£0.019 0. 383+0. 021
FE5E e AR AR RE 0. 408+0. 003 0. 402+0. 003 0. 427+0. 003
BB RIRE 0.231+0. 021 0.229=0. 020 0. 243£0. 022
HAR N I FEMERE 0. 018+0. 002 0. 020+0. 002 0. 020+0. 002
BRARHI ] 0. 029+0. 001 0. 031x0. 002 0. 030+0. 001
155 e AR A RIRE 0.011£0. 001 0.0130. 001 0. 012+0. 001
BREACRIRE T 0. 008+0. 001 0.010 0+0. 000 5 0.010 0+0. 000 5
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2.5.9 AfbibEs

2.5.9.1 FWsraH AR S ESA SIMCA
14, 1 8P AT BB b, S5 RULEI 3A, Hitk
AIHL, FEAERES . BRI S R Be AR AR i o A T
[ —M, 5500 AR AR RTAE S o A e o5 —m, i
BAR T2 BRI T 25 2 T et b SR A i
VISR, WSt m R T i 5 5 # A1
WKESR,

2.5.9.2 RES K& BT S A IBM SPSS
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Fig.3 Results for chemometrics
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