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Abstract: Objective To study the characteristic fingerprint of different extract parts from Pinelliae Rhizoma (PR) and Pinelliae
Rhizoma Praeparatum cum Zingibere et Alumine (PRPZA) by HPLC, to elucidate the major material foundations before and after
processing, and to provide reliable method and scientific basis for the quality control of PR and PRPZA. Methods The HPLC
fingerprints of water, 75% ethanol and 95% ethanol extracts from PR and PRPZA were established. The similarity was analyzed with
“Similarity Evaluation System for Chromatographic Fingerprint of Chinese Materia Medica”. The principal component analysis
(PCA) was performed by SPSS software 17.0. Results Six common modes of the HPLC characteristic fingerprint of different extract
parts from PR and PRPZA have been established. Six specific peaks were identified as inosine, guanosine, adenosine, succinic acid,
ephedrine hydrochloride, and 6-gingerol, respectively. Compared with the characteristic fingerprint of PR, there were two more peaks
existed in retention time 18.3 (peak 10) and 73.5 min (peak 19, 6-gingerol) of PRPZA. Conclusion It is the first time to establish the
HPLC characteristic fingerprint of different extract parts from PR and PRPZA. The method is stable, time-saving, and reliable, and
could provide an efficient basis for the quality control of PR and PRPZA.
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5 Pinelliae Rhizoma (PR) JNKFERHEY)
.5 Pinellia ternata (Thunb.) Breit. {7 zEl,
T FREU LR g, Bt = St
SRR R R EIRRHE R 2, Mk, R, B
BIRACE . WEEG 2 P, LR B R
g, HA i N7 e, ek e
AW, IEARMEE N o 222X Pinelliae Rhizoma
Praeparatum cum Zingibere et Alumine (PRPZA) 4
(P E 258 2010 FROBET) ARSI, AR
Wz, naAnls PRI, BARTE. B
WK SRk, 2 T R i AR,

VHBOr A%, FEGRR. AW, AL
M. AL BB 2R R, H TR
W5 E A8 REAARI R EEARER. &
I TR IN -2 A O = FAE 56 )5E <<y S
Iy Mo, SARmE R IR, R
LHA W Rk, H RN A 6-E B
2P, ARSI SR HPLC B VR R o vdiar 7 2
BRI 222 AN R BGHAL Y HPLC R 1E45
gUEEE, RN S, R, BRHIER . ERIRIK
T 6-ZHE 6 MEFEME R BTN, A E
ST 5 3 ) ST ) 58 DL R 38 1 e A )
PO FE T IR RIRH AU
1 XE5H

KQ—500DB ¥4k i ipaim vt as CEL Lk /=
1 #s A R 22 7] )5 Agilent technologies 1200 15 250 AH
1% 4% ; Heidolph-Laborota 4000 JHE#% 2 &AL (5 [&
WHE RN Allegra X—22R Z0HL (S v 2
AFD; BP121S |2 —HF R (EESEZF)
LINCIDR

X B 9 (JIE S 86-09-10, J5iE 2047 99.8% ).
W (b5 140669-200401, JFiE4r%L 99.2%) i
H (5 110879-200202, JFiE 434 99.8%) HEIA
iR (it 110896-200202, JFitE/r#1 99.6%). ik
JFREECHR (L5 0714-9903, JES4L 99.7%). 6-%
BE (S 111610-201106, JFE/% 98.6%),
i 2 i KE ST Re; M ikl K hal
K AR A S il

AL MR A 5 N 2R 8
fit, b P EZ) 2010 EROTVE, AR
S 3 4L, WK 1. BRI R 2 Kb 2%
B E SR ABREE N R AR Y - E
Pinellia ternate (Thunb.) Berit. [¥]F-Jgeb=8 & HM

F1 HEEKE

Table 1 Origins of samples
G Y B4 K
bx-1 20130301 A=K C(Hf4) PO
bx-2 20130601 A:PE CHf4E) PO
bx-3 20110900 A PE GEEr 1)
bx-4 20100601 A PE CGEED  Hl
bx-5 20100800 AEFE GREH  HIR
bx-6 20100602 ‘ENE GEED WA
bx-7 20101001 ZEFE GRED L
bx-8 20110400 “EFE GRE IV
bx-9 20101002 ARE GE¥EE  5iMl
bx-10 20110700 ZEFE GRED St

jbx-1 1110021  32FK VYNt A 254
jbx-2 1204175 32 JEe 4 B 2
jbx-3 120601  FH JSCHR DG 2k A B
jbx-4 111202  ZFEFH A

jbx-5 120911  32FH PN o A R

TATAT

jbx-6 20130302 %£F-H A il

jbx-7 20130602 FF-H A il

jbx-8 20130603 &F-H A il

== =1
2 AEEER
2.1 EXERVBEEHI

Fo I (P E 2 ) 2010 SF R EE B2 ]y vkt
A,
22 @ERH

Agilent Eclipse XDB Cig f&i% 41 (250 mm X 4.6
mm, 5um); UL ZNE-K AT Ve, Pk
JEFE: 0~10 min, 0.5%~1.0%Z.Ji5: 10~15 min,
1.0%~1.5%ZM; 15~30 min, 1.5%~5.5%2Z M
30~35min, 5.5%~10.0%2Z}l§; 35~45 min,
10.0%~15.0%ZJi: 45~50 min, 15.0%~20.0%Z.
Ji: 50~57 min, 20.0%~26.0%ZM: 57~62 min,
26.0%~33.0%2Z i 62~63 min, 33.0%~37.0%.
Ji: 63~77 min, 37.0%~50.0%Z.JiE: 77~87 min,
50.0%ZJ; 87~92 min, 50.0%~0.5%Z.Jf5: AR
M 1.0 mL/min; £EI9% K 265 nm; #1330 C;
HEFER 10 pL.
23 FHEREARHE &

AR B VR ) )2 R BRI A L LT
IR0 S A5 2 mg, 0BT 10 mL S, ok
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EAS, FEE], MK 0.2 mg/mL X FE R

PRIIMR . ShER IR FE IR . 625 B 26 I v i 1)
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75% LMWK : 7 RS FRCEE . 2R
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A7 W FH A5 B 1) 1E] ) RSD 7 0.09%~1.20%, A%
W THIAR K] RSD #E 0.72%~1.80%, Ut WA #8515
BRI

254 FE ks USSR 10 pl, 4y
WIAE 0. 3. 6. 9. 12, 24 h #ERE, KT,
45 TR WK I AH 0 OR B 15T 1] 1) RSD 7E 0.08% ~
0.58%, FHXTIETHIAR K] RSD 7F 0.64%~2.80%, £ 4r
FegUE T R, R W HER S WAE 24 h PERTRRGE
255 EEMRE  REHIUA R S 0, I
PR SR, S R VAR, g5 IR AR I
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AR RSD #£ 1.10%~2.50%, /N T 3%, FWi%
T EG R
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R 2 ARG WA 10 pl VRN R RO i
A, HEATISE, 0% 92 min KR, B
10 mino FHEHE 0l A1, 5 I A i e o) B R 4F,
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“rh 2l R U BT ARBURE VA R4 2004A BT, %)
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USR5 0 120134 16 4, HerbdRiN T 5 ANRFIEL,
SR S, BRE. BRHIER . FRIRRR IR,
W 1~4. EKEBRIALL, 75% L MR AT Bt
1N, SHE 3 g 12 S (26.4 min); 95% 4T
FEPGHAL K T5% LBEFEHGEAT , (i g b =,
Wi B B SR O AR AR (R BRI, ¥ R A2 o
b2 30

‘ 19
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t/ min
8- 9-91F  13-IRFF  15-BEFAMR  16-ihMRMREAR  19-6-Z 5

8-inosine  9-guanosine 13-adenosine 15-succinic acid

16-ephedrine hydrochloride 19-6-gingerol

E1 RAEXRMA HPLC &ikE
Fig.1 HPLC chromatogram of mixed reference substances

2.6.2 V-HZjM HPLC FEAEFi SRS ARLLE 43 B
KA 2 i R s A RUEVEAN RS 2004A
7, DL R 2 AN RIS BGHAL  A B E oh 2
W, TS, 453 %5 bx-1. bx-2. bx-3. bx-4.
bx-5. bx-6. bx-7. bx-8. bx-9. bx-10 FE /K AL
AL 7351 4 0.996. 0.985. 0.976. 0.909. 0.917.
0.959. 0.992. 0.993. 0.967. 0.956; 75%LBEEHEHL
BT AIBUEE 43 34 0.989.0.967.0.992.0.943.0.965
0.979. 0.903. 0.923. 0.987. 0.971; 95%ZFFHEEL
BT ABLEE 23 590 0.993.0.977.0.977.0.990.0.916.
0.945. 0.944. 0.936. 0.959. 0.987. ;K it A[A]
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PEEBAL K J 75% 95% SREFEHERAL) BAE A
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o g SN, IS . i f w et DX
BURELIN HPLC ISR, = it bt
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e L e -
A ninm I - R x4
A - Al WALMM\MJL WMMNVWQ—:;
1L ﬂwj L bx-2.
LI Bw AL S R SR eSS S
7 B
R ;
i 1J 58 113 16
- 107l G s N UGN | SN
: 0 26.67 53.34 80.01
¢t/ min
B 8-ULEF  9-F  13-JIRAF  15-BEIAMR  16-ERFRIR AL HL
13 8-inosine  9-guanosine 13-adenosine 15-succinic acid
2 16-ephedrine hydrochloride
‘\ 3 g 3 156
LN OO I ¢ U . S B4 $H 95%ZEIREER HPLC 4$3EiE S EE (A)
0 26.67 . ‘53.34 80.01 &;‘Eﬁ*ﬁﬁ (B)
min

8-WUEF 9-19F  13-MRHF  IS-BEHIMR  16-#hIRAR R
8-inosine  9-guanosine 13-adenosine 15-succinic acid

16-ephedrine hydrochloride

2 FEUKEMIHPLCHHERYEE (A) REFRKE B)
Fig. 2 HPLC fingerprints of water extracts from PR (A)

and their common models (B)

FAAL
m
L
Ll
n NN
L had
n [,
l Uk,J
RN
3
‘ B
5
’l‘ | 9 13 16
”%‘ ‘\ b 15
el gl e, O s
0 26.67 53.34 80.01
t/ min

8-WUEF 9-19F  13-MRHF  IS-BEHIMR  16-#hIRAR R
8-inosine  9-guanosine 13-adenosine 15-succinic acid

16-ephedrine hydrochloride

B3 FE 75%CEREVERML HPLC $HERIEIE (A)
EHAFHRKXE (B)
Fig. 3 HPLC fingerprints of 75% ethanol extracts
from PR (A) and their common models (B)

Fig. 4 HPLC fingerprints of 95% ethanol extracts
from PR (A) and their common models (B)

2.6.3 ZNF-HAR A HPLC FREFR QLS i 3%
B R AEFR SO S 1R e Ty vk “2.6.17 T,
LKL T5% STEFEHGRA LA gk 12
A3 95% SFEFRIGERAL LA 11 4, 5K, 75%
SRR AR, Bk 1 AN, HE 5. 6
W) 13 S (27.9 min). HAHRINT 6 ML,
SRR S IR BREARR . ERER IR A
6-ZLHiE, WK 5~7.

2.6.4 ZV-5 HPLC FriEFaSUEIEAHIUE b %
W“2.6.27 Tt EARLRE, 455 %5 jbx-1. jbx-2+
jbx-3. jbx-4. jbx-5. jbx-6. jbx-7. jbx-8 Ff /KB
R AABLEE 235004 0954 0.921. 0.919. 0.937. 0.992.
0.906. 0.928. 0.917; 75% £ B4 B A7 AHALL 43
W2 0.996. 0.983. 0.943. 0.942. 0.982. 0.994.,
0.994. 0.969; 95% £ B & WU A7 AH ALk FE 23 0 by
0.991. 0.982. 0.967. 0.962. 0.959. 0.977. 0.986.
0.990. &Kl 5~7 WEH, SARFERGHAL 2
FH A HPLC fa 8 EHEAR R A, HALA e AH
SR B S TE] ) RSD $47E 3.0%LL R, AN (03 e i
BT Fr A4k .

2.6.5 FEE M S22 2 HPLC RriEFR S A
TR ARSI R M) 22 2 AN RS
ALY HPLC R AEFR SUEIE T T Hhi, 45 R
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B
2
114 9 16
W8 1 s e
0 26.67 53.34 80.01
t/ min

8L 9-5F  13-MRH 15-BEHIR  16-#hERARIEHN  19-6-ZEHER
8-inosine  9-guanosine 13-adenosine 15-succinic acid

16-ephedrine hydrochloride 19-6-gingerol

5 ZFEKERLL HPLC $HEEYEE (A) RitH
®RXE (B)
Fig. 5 HPLC fingerprints of water extracts from PRPZA

(A) and their common models (B)

A T S

4
5
J{iuf\ g 8 19

0 26.67 53.34 80.01
t/ min
- 9-199F  13-IRHF  1S-BRHIMR  16-EhMRAKIENR  19-6-223 %

8-inosine 9-guanosine 13-adenosine 15-succinic acid

16-ephedrine hydrochloride 19-6-gingerol

Ee6 =EHF 75%CEERIEML HPLC $FEIELEE (A)
REFEKXE (B)
Fig. 6 HPLC fingerprints of 75% ethanol extracts from
PRPZA (A) and their common models (B)

A TRGUE e H ST AR R, L
A ZE SO, ARUBEAR, A 0.219~0.774, 451
W#% 2.

P KA (B 20 5) dal B, Ml

A
N P . o ADXB
:ﬂ‘/ - J‘J@_‘ V‘N.-—;\;w .W‘A\W‘ o St V_%J‘A,\,\beﬂq
“WMWJMN/\A:‘M’ 1Bx46
1 58 P A SR DX
J&LU wft“ Ry o _ibx3
B M H MAWJWW ' jbx—z
TV Y S it o Anrmrilored]
10
‘ B
)
4 <9
R (T N A
0 26.67 53.34 80.01

t/ min

8L 9-5F  1S-BEHIMR  16-ERMRIBRIEHR  19-6-%
8-inosine  9-guanosine 15-adenosine 16-ephedrine
hydrochloride  19-6-gingerol
E7 E¥F 95%CERRIEML HPLC $HEEYEIE (A)
REBHRE (B)
Fig. 7 HPLC fingerprints of 95% ethanol extracts from
PRPZA (A) and their common models (B)

ZPF A ML, B2 Mg, RIhE S R
] 10 51 (18.3 min)+ 19 5 & (6-Z i3, 73.5 min);
B 2 AN, A 2 R 11 S (23.8 min)-.
14 5% (33.9 min).

1 75% LEEHAREGHRAL (B 3. 6) FREUKEitd,
FE AR, B 2 N, i E 6 i)
10 S (18.3 min). 19 T (6-Z£BF, 73.5 min);
Bk 3 AN, SR 3 R 11 S (23.8 min).
12 51& (264 min). 14 5% (33.9 min).

15 95% SBEHL R fa L i (B 4. 7)
FE A, B 2 g, MK 7 10

U6 (18.3 min). 19 5% (6-FPBiZ, 73.5min);
B T AN, SrAE 4 R 6 S5 UE (14.1 min).

7 50 (15.3 min). 11 5% (23.8 min). 12 504 (26.4
min). 13 51§ (IR, 27.9 min). 17 514 (52.8 min)
A1 18 5% (66.8 min).
e 5 HA ] 222 AN R HGHAL 1Y) HPLC
FEIEFR S 0% B i 0 250 B AN R Ah, W AR AN ],
SR BE A PEHCA TR TG BRI, 95% LI
WAL N R 2, XA Ul E G,
SR A R ERAET B R AR
2.6.6 TH T (PCA)  SfE. 2FE A
WEFRIBEHGHAL 1Y) HPLC Rk FE S0 B AR B I 1H) (o)
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T2 FES5=¥FE HPLC BEESUEEILHAMNELE R
Table 2 Similarity of HPLC fingerprints in PR and PRPZA
TR AL 75% L BEERAT 95% L LR
AR R i s e
F =) I e ) T 5 e
R 1.000 0.774 0.336 0.686 0.308 0.436 0.219
IKEBAL B 0.774 1.000 0.459 0.562 0.379 0.525 0.338
Z1E 0.336 0.459 1.000 0.282 0.139 0.212 0.319
75% LBERAL - E 0.686 0.562 0.282 1.000 0.174 0.272 0.174
Z¥E 0.308 0.379 0.139 0.174 1.000 0.284 0.177
95% LI K 0.436 0.525 0.212 0.272 0.284 1.000 0.746
ZIE 0.219 0.338 0.319 0.174 0.177 0.746 1.000
DLt RIS TITREAT PCA, S5 LA 3. 02
HI 4 AT R TTER RN 79.95%, LR 124 e
) Y : ol - o
36.6%, HARFIE ) 3 fnr 5 i R IS A¥F 5 4 B (R A ko
9.1, 11.8+ 20.0. 23.1 min LA x 4 7.7+ 9.1, 23.1 <0 w = e —
min (KA DCIETITAR ;s 2 4 23.78%, AL i 01l e e
AT RN AF 5 4 ER e A 1104 18.31 235, oy HET e
33.4, 73.6 min LAK x My 5.5, 6.3, 7.7. 18.3 min LI — o %
(IAH DRI AR s R 3 4 11.32%, JHLAFAE ) 5 4% pl1]
T RIS o0 IE M) (R A 23.5 33.4. 52.7 min B8 —#HHiE
PLE tr 4 20.0 23.5, 52.7 min [RARSRIETIAR; & Fig.8 2D Loading plot
VAN > 0 -+ / E=REC 252 S]] 422 —
B 4 N 8.25%, AR ) 5 A Anr A5 5 [RI I 45750 8 = \\\
ER R f:6.3.7.7.17.0 min LA} 2N 6.3.33.4 min Vs \
[ AH UG THI AN 4
B oF \
S) .
£3 HEEE \ E, /
Table 3 Characteristic values —4 \\\ A . iD /
Ty R TORE J%  BRTURE /% N e
-8 \\ /
1 16.836 36.600 36.600
-9 —6 -3 0 3 6 9
2 10.937 23.775 60.375 1]
3 5.206 11.318 71.693 AVSUKENL B-2FE 75%LBEHAL C-F 5 95% LBk D-3F
4 3.796 8252 79.945 SOKERAL  B-Z2fH T5%LBERRAT F-322 5 95% L BEERAT

AR - B S L2 - AN [ IGH A HPLC 4L
B ) tr DALAS o 55 R AH DG AR 5 31 PCA —
Yegdfar KA 3D #3506, WLEL 8. 9. MBI R LUE
i, PCA BERE AR U R A RIS B L X 43 TFK
3 Tie
3.1 REUEF. BIESUmER

ARSI W BRBGA A i SRS AR AR I
KT T %%, ik, MREGRESGET, R
FEHEIE T K, 75% 95% LB, WEREFESEE £
B, DAKK 75%- 95% L A $E B 159 2 16 0 3

A-water extracts from PR B-75% ethanol extracts from PR C-95%
ethanol extracts from PR D-water extracts from PRPZA  E-75% ethanol
extracts from PRPZA  F-95% ethanol extracts from PRPZA

B9 3DAHSE
Fig. 9 3D Scoring plot

W HE %2, HIr#RR4F; Agilent Eclipse XDB
Cig 7 S LT Waters symmetry Cg; 53 54T Z -
K LJE-0.02% R /K BRI HTBE-/K 3 M s AH &
ST T 52, S5 R OIG-/K a8 B vl (i i
% H Aoy B R i s il ol L% 8 AN K R 1Y HPLC
FRAEFR S0, RILAE 265 nm T EIESH £,
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BB Koy BT . ARSI AL S ST T,
e B Je 22 AN R HGH AT b A7 B oy B R
U, EHEGEW, JTEE B RS, 7R,
A R AR B2 J 2 R I B
32 ¥ERHMHIMEFEE HPLC HHERENEIL
S

BVPSIE SN R OREIE =S S - N E A § E v
HPLC FHAEFREUE G 708, IR 221 B A0 R
i) 18.3 min PAITHIIG 1 AN, XI5 B RELF, HE
RUR, Em ek mErfeisre —,
HREE— 0T
33 PCA

TEREFEZ FRhR M i R b, 2 AN da s 2 3
IR AHE R R, P UM TR N AE . PCA 11
AN B AR DR R (5 S SR AT B T, R I
KU 22 HAR AT AEAH S 1R 45 b e 45 1 4 9T 1)
AN D HAR ST B DG 2R A MEFR bR, A
A BRI 2 Fe bR 2 M i B U, AR st i
5 LM 22 7K B 75% 95% LI G
£ HPLC $a 48U KIS (1S I8 1K) e SISt RN AH
KUETHFAHEAT PCA, REMSAR L7t R AN [R] 280 A i X
Ik
34 MEE (HWEHHR) FEEFREFERER
AR 5

CPEZG L) 2010 ER— e dk 1T 3 =
il A S B P TR ARIE L B EIR . B
KRGy ISy SR PR B A A, AR Ao g i 22
PR R W ARSI ORI, 22 B KR
s T5% LEEHEEG S 95% LB HEEU A IR0 H
6-Z P, T EMES R T 4%,
WK T 6-LHEER S, EUCK 6- LR AE NV
L E R MRy 2 —
53 30k
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