. 2154 . M 4 M 2 E ChinJ Pharm Anal 2024, 44(12) J PA

R

ET-NSITEMBRERBITNTEHR

EE AR HEE, AER S E S, EETT
(1. P BRI 2% B D RITAAR 0101102, Y52t F1 X S 25 200 1 R T BHRRIT T o ERITAS 010110
3. S AR X E PRS2 BE B 227 A, I A 4 010065 )

WE BM:Z2i— M2 FEARHMNTHREKRY P LER R EARKA GREFZ LEZTFGRE
% -3-0-VEe43, A% RASz0EME#EF(HPLC) M 2, &3%4 4 Hypersil 0DS2 C (250 mm x
4.6 mm,5 um) , VA 0.3% T8 REZR(A) - TH(B) Aimsh4a, 4 P (0 ~2 min,10%B—15%B;2 ~5
min, 15%B—20%B ;5 ~20 min,20%B—35%B ;20 ~ 30 min,35%B—40%B ;30 ~55 min,40%B ;55 ~ 60 min,
40%B—100%B) , 478 30 C , 44225 0.8 mL - min ™', 403K 254 nm, A EH R EE AR, LA
FRA W AAEE T, S RAT S B M E , 5 IMR RN 4 RBAT AR, I 2 S F B XA RN R R = 2
BRENRE, BHR:LEB XA ERRAGREZAZ LEEZFGREZ-3-0-FTRAKZIAINEAE
0.005 5 ~0. 110 0.0. 140 0 ~2. 800 0.0. 149 6 ~2.992 0.0. 021 5 ~0.430 0 F=0.022 2 ~0. 444 0 pg L HE R &1
% ZRAF, T A & 43 4 100. 7% (101. 4% .99. 9% 100. 9% F= 101. 7% ,RSD %3] 4 1.3% .2.8% .
0.83% \1.4% #2 1.8% . —M| % 3FxGIMFEIMMERRLAE £ 57, FHiR: % FHRREH AL EMER, TH
= B0 R R R AT IRIE
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Abstract Objective: To establish a quantitative analysis of multi — components by single marker ( QAMS) meth-
od to simultaneously determine the contents of kalangin, diphenylheptane A, galangin, kaempferin and galangin —
3 - O — methyl ether. Methods: Hypersil ODS2 C 4 (250 mm x4.6 mm,5 pm) was used by high performance
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liquid chromatography ( HPLC) and was eluted with 0.3% acetic acid in water ( A) and acetonitrile ( B)
(0 =2 min, 10%B—15%B; 2 -5 min, 15%B—20%B; 5 =20 min, 20%B—35%B; 20 - 30 min, 35%B—
40%B; 30 =55 min, 40%B ;55 — 60 min, 40%B—100%B) , the column temperature was 30 °C, the volume
flow rate was 0.8 mL - min ', and the detection wavelength was 254 nm. The relative correction factors of each
chemical component were calculated with gingerin as the internal reference, and the content was determined,
which was compared with the results of the external standard method, and the quality of galangal from different ori-
gins was evaluated by chemical pattern recognition. Results; Kaempferol, diphenylheptane A, galangin,
kaempferin and galangin —3 — O — methyl ether had a good linear relationship in the ranges of 0. 005 5 -0. 110 0,
0.140 0 -2.800 0, 0. 1496 —=2.992 0, 0. 021 5 - 0. 430 0 and 0. 022 2 - 0. 444 0 g, respectively, and the av-
erage sample recoveries were 100. 7% , 101.4% , 99.9% , 100. 9% and 101. 7% , respectively. The RSDs were
1.3% ,2.8%, 0.83% , 1.4% and 1.8% , respectively. Quantitative analysis of multicomponents by single

marker method and external standard method was no significant difference in the results. Conclusion: This meth-

od is rapid, accurate and specific, which can provide a reference for the quality control of galangal.

Keywords: QAMS; galangal; content determination; cluster analysis ; quality evaluation

R LR Z R Y & R % Alpinia offici-
narum Hance [ THARZE, RRAIE, SR AR 6
ERREE,F RN SRETSAN TR
SERY MR RIS R O B S RN R
2K WEFREC T PR BUR R LA B
R TIRis /7 SRR, -0 S A P2 BL L (35 E R A R E il
22 o 8 2 AT ST BE AR XE AR IR, A7 S 4k 27 P o
AFRER G, AEMAg B it, —IZTF(QAMS)
e i b AR A A 3 B2 AR T B A LG
U figp ok Xk BE A B 14 1), g o 25 4R R B 1Y
B DA B et 2%

PR, AR 241200 QAMS ¥ 0 ] T R 22
LT R A SR ER LUER BRE
R -3-0-WES MeF oS/ e, e R
Z P SR T B
1 UBE5RSE
1.1 Y

Agilent 1260 &5 &5 AR 3% X (L2 HER A F]) F
Shimadzu LC — 16 %) — 50 @ 20 AH €35 A (5 LA
FHBRAF]) ;CPA225D B+ J7 5y Z — B KF- (32
F RS A FR A v ) , KQ —250DE AUE 8 75 i
THUEL (R A s AR AT .

1.2 %

Yol R A L 25 T (L2 20221227001, 2l =98% ) |
TOREFE PR A (4 20210326001, 4l =98% ) | 11125
% (it 5 20221120001, 4 fF = 98% ) #1 & R 2%

2 -3 -0 - k(L5 20210511001, 4 35 =98% ) 1y
TEHESZEAVEARARAA, GREZR (S
111699 —202204 , 4li i =98% ) W T [E £ 5h 25 i
55 Bt s HPLC 94 £ i AT BEE T Fisher 23 w], 7K A 4
FoK, HAa R i ati, 13 D HERGE R 203K T
SR NP RA A, N5 BRI 2522 pe
BRI S 2Rl 2 B Y & R 22 Alpinia offici-
narum Hance i THARZE FERMEERLE 1,

x1 BREAVERIE
Tab.1 Sources of Alpiniae Officinarum Rhizoma

medicinal materials

Ein=) G

(batch  (sample ( h}:':it)

No. ) No. )
202001 SU P /AR Xuwen Qu’ jie, Guangdong)
202002 2 P AAEIEZ(Xuwen Hai’ an, Guangdong)
202003 S3 P AAIEJESE(Xawen Longtang, Guangdong)
202004 4 JUZRIEHE(Haikang, Guangdong)
202005 S5 J AL (North of Xuwen City, Guangdong)
202006 S6  JZ<EBH(Huiyang, Guangdong)
202007 ST P /R Xuwen xian Bridge, Guangdong)
202008 S8 J AR (Xuwen gian Mountain, Guangdong)
202009 39 7545518 (Xuwen, Guangdong)
202010 SI0 BRI (Xuwen Nanshan, Guangdong)
21120603 SI1 J7P4( Guangxi)
202011 SI2 PP Baise, Guangxi)
202012 S13 JPRE)1 (Luchuan, Guangxi )

RO R



. 2156 -

W 5 M F R CwinJ Pharm Anal 2024, 44(12) @

2 JEMER
2.1 @jE&F

% F Hypersil ODS2 C , 8% #+ (250 mm x 4. 6
mm,5 pm) ,LL0.3% SIRKEW(A) - ZIE(B) K
WA, B VEE (0 ~2 min, 10%B—15%B;2 ~5

min,15% B—20% B;5 ~20 min,20% B—35% B;
20 ~30 min, 35%B—40%B; 30 ~ 55 min, 40% B;
55 ~60 min,40%B—100%B) , A% & 0. 8 mL -
min " R K 254 nm, FEIE 30 C L HERER20 wl.
s E R 1R

A
250
200 4
2 3
! 150 +
< 100+
50 | P 4 5 |
0 - : : = : 4 ; : ; ; : :
2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70
{/min
175 4 <} B
150
2 125 4
< 1004
I 754 &)
= 50
" ..
A
0 T —~— % — ———
2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70

1. 125 (kaempferol) 2. —<3LHE4% A (diphenylheptane A)
langin —3 — O — methyl ether)
Bl BREESA)REAHESR(B)WERRARIEE
Fig. 1
2.2 XFHE SRR A

Ko AR BCIL A4S B o B 2,31 mg, R R
F -3 -0 - HEEXT I 5,54 mg 1l 4% 2 0 B
2.15 mg, 735 & F 10 mL S, I e 25, 250,
BT R BE 43 A 0. 231 mg - mL ™' LU ZR it A
7.0.554 mg - mL™' 1 REER -3 - 0 - HEHES
WA 0.215 mg - mL™ AILIZR RAEAS . RS FREGE
RZZ RN 3. 74 mg, ZOREEPEbE A XA 3. 50
mg, & T 25 mL &, IR LA 1 2% Ak A TR
0.6 mL,ZREER -3 -0 - FEMER | mL Sl
2.5 mL, I BEE A R AT WL A Ty R B
A RREZR AR WRE-3-0-FEREE
e BE 4> 5k 0.005 5.0.140 0.0.149 6.0.021 5,
0.022 2 mg - mL ™" AYTRA XS I T TR
2.3 (KSR

Wk 5 H i Y e R 22 25 oK 3 i, B TR
PO, in 10 £ & 281K, R HIK Z8 S ZE 1Rk [l
PRI 2 YR58 1 REEHLS h, 55 2 WR$REHL L h, 2 #ad ik
B IR, S VR AR RIS .
2.4 KMELRHEE

2. 27 TR A 0 B R , A lA 2. 17 U

HWEHR L

3. B R 2 & (galangin)

{/ min

4. mf%?(kaempferin) S EREE-3-0- HA ik ( ga-

HPLC chromatograms of Alpiniae Officinarum Rhizoma test sample( A) and mixed referece substances(B)

A 1.2.5.10 15 20 pL, il SRR, L
fAf B ) ERE S X R AR AR W TET AR Y S AR AR
omlbRIE I . AR AR 2,
2.5 MEE IR

2. 27 TR A o IS A, He 2. 17 T T gk
SAFESEIEREDE 6 U, AR I AS Y\ 2RI FElE A |
FRERINEREMERER -3 -0 - FEkEmEmH
) RSD (n =6) 4% % 0.95% .0.10% . 0.12% .
0. 18% F1 0. 17% , F WAL ZHE 2 B R AT
2.6 FaEtEiln

TRy R A R, #5217 TR 8 Ak 1,
IRIE 0.2 4.6 .8 .12 24 h BRI E , THEA5 2 10
Al OREPIRE A BRER LR E GRE
F-3-0- Wk i BLA RSD 43 51 Ry 2.4% |
0.75% \0.45% 1. 1% F10. 63% , 3 B A3t 5 v i 7
24 h NERGENE R
2.7 HEEMEIRLE

s 2220 (S11)6 13, B3 2 50. 0 g, K %
TE 2. 37 TV A S BRI, 43 B K OE 2R
F 250 mL &, A% W 2 mL, H R E AT
10 mLE L, #8735 (40 kHz, 250 W) % f# 15 min,
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Tab.2 Regression equations, correlation coefficients, and linear ranges
Sy mYEpigss LR

( component )

(regression equation )

(linear range)/pg

1L 25 i ( kaempferol )

TR PEsE A(diphenylheptane A)

1 R 22 K (galangin)
111252 (kaempferin )

Y=4193X-0.2653
Y =238.2X +1.372
Y =4 865X +17.93
Y=4585X-0.9190
Y =5396X +2.134

0.999 9 0.005 5 ~0.110 0
0.999 9 0.140 0 ~2. 800 0
0.999 9 0.149 6 ~2.992 0
0.999 9 0.021 5 ~0.430 0
0.999 9 0.0222~0.444 0

HRZFEE -3 -0 - H#(galangal -3 - O — methyl ether)

S BB AR UE  ICEHIE, 1 0. 45 pm AYA HLEELIE
5%, BUSEUE A I o 152 17 U (i %
PO PEREST T, DA L 28 W RS R E AR 2%
FUER FRER -3 -0 - HEREF-2 & 55 )
2 0.015 8.1. 149 3,0.527 3,0.128 2.,0.077 0 mg -
g”',RSD 43 B K 2.9% . 1.5% . 0.75% . 1.9% #i
L.8% , 55 Jr ik WL ZE5KR , R W% U7 ik B A2 4
R4
2.8 fndE ECRIK K

IE & A R R 2254 (S11) 6 17, B &Y
25.0 g KRG FRAE, 15 2. 37 TR J7 ¥k il 4 i3 A 1
W, K32 45 250 mL U KRR 2 mL,

FLAF SRS 2 A 0..002 24 mg + mL~" 14 111 2% 3 Xof B
FRVEWE 1.4 mL 0. 231 mg - mL ™' R IL B A X
HAAR VAT 1 mL 0. 106 mg - mL ™" [ /5 [ 22 3 %t B
VAR 1 mL.0. 026 0 mg - mL ™" {1y 11 2% 22 % IRl I
I mL.0.0155 mg - mL" (B R3EZE -3 -0 -k
XAV 1 mL, R BEDE A T 10 mL &) WA
(40 kHz, 250 W) % f# 15 min, 5F o 8 48 g, B st
DB, 321 0. 45 pum B BLECFL IR, B2k ug i AR A it
JEa NS N WY N R B 3 L B B = 2 T =
WM R ERE A MRER LER MRE
F -3 - 0 — T FE ISR F1 RSD, 45 5 0L
33, R MER R R AT

x3 MEFEEKERABELER(n=6)

Tab.3 Results of sample recovery test

% R At S HUEES T ]l s SFH R RSD/
(component ) (content in sample) /pg (added content)/pg  (measured content)/wg  (recovery)/%  (average recovery)/% %
1112515 ( kaempferol ) 3.177 4 3.136 0 6.333 8 100.7 100.7 1.3
3.1777 3.136 0 6.381 7 102.2
3.177 8 3.136 0 6.290 4 9.3
3.178 3 3.136 0 6.371 4 101.8
3.178 4 3.136 0 6.360 7 101.5
3.1777 3.136 0 6.284 0 9.1
TIORBLEERE A 230.595 5 231.000 0 458.523 7 98.7 101. 4 2.8
(diphenylheptane A) 230.617 6 231.000 0 461.384 8 9.9
230.629 5 231.000 0 472.602 8 14.8
230. 660 8 231.000 0 469.909 5 103.6
230.670 9 231.000 0 470. 067 0 103.6
230. 621 2 231.000 0 457.285 2 98. 1
= R 252 (galangin) 105.791 9 106. 000 0 211.964 4 100.2 9.9 0.83
105. 802 0 106. 000 0 212.437 2 100. 6
105. 807 5 106. 000 0 210.433 0 98.7
105. 821 8 106. 000 0 212.39 5 100.5
105.826 5 106. 000 0 212.119 5 100.3
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x3(4L)
oy (SR T LSS EllEs S| EEVES RSD/
(component ) (content in sample) /pg (added content)/pg  (measured content)/wg  (recovery)/%  (average recovery)/% %
105. 803 7 106. 000 0 210.679 0 98.9
111252 (kaempferin ) 25.729 9 26.000 0 52.187 0 101.8 100.9 1.4
25.7323 26.000 0 52.266 2 102. 1
25.733 7 26.000 0 51.466 5 9.0
25.7372 26.000 0 52.169 0 101.7
25.738 3 26.000 0 52.168 6 101.7
25.732 8 26.000 0 51.515 1 9.2
ERZE-3-0 - HfF 15.450 7 15.500 0 30.982 5 100.2 101.7 1.8
(galangal -3 - 0 — 15.4522 15.500 0 30.9725 100. 1
methyl ether) 15.453 0 15.500 0 31.3930 102.8
15.455 1 15.500 0 30.975 0 100. 1
15.455 8 15.500 0 31.628 2 104.3
15.452°5 15.500 0 31.3376 102.5

2.9 QAMS LI

2.9.1 MHXMIERFTRIHRE B2 27 R A
PRV, #2217 TR 3% 25 40 3 i 6 AR 1.2,
5.10,15.20 pL,id gEm M, s REZERNINS

Yy, RS RE N 7 () = CGA/C ALK G
N iR, S AN B s B9 BL, C,
NNBRY s BYHEE, A g 4Ly 1y g i B, &%
W4,

x4 ANMLERSTH S
Tab.4 f,, for the four components
HERERE fer
(injection volume)/ L ZE ZHRIEPESE A &R FIRER -3 -0 - Hifk
pL (kaempferol ) (diphenylheptane A) (kaempferin) (galangal —3 — O — methyl ether)
1 1.189 3 21.308 3 1.139 5 0.893 1
2 1.1917 19.7227 1.048 5 0.902 3
5 1.167 6 20.177 7 1.062 5 0.902 6
10 1.164 3 20.496 2 1.067 6 0.904 2
15 1.164 0 20.422 0 1.071 1 0.904 9
20 1. 1623 20.387 3 1.058 8 0.900 1
SEF{H (mean) 1.173 2 20.419 0 1.074 7 0.901 2
RSD/ % 1.2 2.5 3.0 0.48

2.9.2  AFEALES R AATERERS £, B B2, 27 15
TRA X BRIV, B4 T 2 Fl HPLC R4 1% 3 FlANIA]
A CTERE X £ AR, 25 SR SR W B 0 i e s
o WS,

2.9.3 AREFBURERS £ 05 B2, 27 R E
XTREAR IR, R Agilent 1260 =80 AH (ISR S,
Hypersil ODS2 Cs (435 FE, %5 %A [F] (A BUj (0. 7
0.8.0.9 mL « min ") XU ST £ IS, 45

HWEHR L

OrZIE] f B R, RSD 2 <3.0% , R AR A
PR XA Y £ U E R . WA 6,

2.9.4  AFEFEEXT £ B Bk R — IR AR
HE T, SR T Agilent 1260 w850 R (75U R 42,
Hypersil ODS2 Cq 8 38 A%, % %< A [A] 4 it (25,30,
35 C) &M P B NEE Y o, 45 R BR A TR I)
Z 8] f,: 19 RSD 43 <3.0% , F WIS 253870 19 /.
TRFM I T,
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Tab.5 f,,; measured by different instruments and columns

Jvi
€ A —
. IES TIORFERTGE A IR R -3 -0 - HEk
(instrument ) ( column)
( kaempferol ) (diphenylheptane A) (kaempferin)  (galangal —3 — O — methyl ether)
Agilent 1260 Agilent Eclipse Plus C g 1. 169 4 20.942 8 1.082 5 0.941 2
Hypersil ODS2 1.162 3 20.387 3 1.058 8 0.900 1
Shimadzu Shim - pack GIST 1.187 1 20.943 7 1.089 2 0.907 6
Shimadzu Agilent Eclipse Plus C g 1.101 1 20. 345 8 1.044 5 0.903 3
Hypersil ODS2 1.1247 20. 060 6 1.030 0 0.877 2
Shimadzu Shim - pack GIST 1.126 7 20. 360 9 1. 060 4 0.908 4
44514 ( mean ) 1.1452 20. 506 8 1.060 9 0.906 3
RSD/ % 2.9 1.7 2.1 2.3
6 RERER £, B0
Tab. 6 Effect of different flow rates on f,;
i Soi
(flow rate)/ g TOREERERE A IZR FIRZER -3 -0 - HfEE
(mL + min~") (kaempferol ) (diphenylheptane A) (kaempferin) (galangal —3 — O — methyl ether)
0.7 1.204 3 20.924 5 1. 064 8 0.893 2
0.8 1.162 3 20.387 3 1.058 8 0.900 1
0.9 1. 167 1 21. 068 6 1.063 3 0.897 1
SE- 445184 ( mean ) 1.1779 20.793 5 1.062 3 0. 896 8
RSD/ % 2.0 1.7 0.29 0.38
x7 AREEEX f, B0
Tab.7 Effect of different column temperatures on the f,;
Soi
B —
11125 1 TIOREEREE A IR R 2 -3 -0 - Ik
( column temperatures ) /°C
( kaempferol ) (diphenylheptane A) ( kaempferin) ( galangal —3 — O — methyl ether)
25 1. 146 4 21.0322 1.073 3 0.8950
30 1.162 3 20.387 3 1.058 8 0.900 1
35 1.187 5 21.147 8 1.054 3 0. 896 4
-2 {H ( mean) 1.165 4 20.8557 1.062 1 0.897 1
RSD/ % 1.8 2.0 0.93 0.29

2.9.5 RSO EGEEE L 2. 27 IR AR IR
AT, 2. 17 IR A5 A5 PR E AR , 20 1A
B I B AR RS DR B TE] (), 2R LR 8,
RSD <5. 0% , & W] n] 4] FEIAR X O B 05 [ 368 2% 18 0 12
FTRENL

2.9.6 FEMERIGE 13 HERE R, 2. 37
T J5 ik o s i BRI, AT 100 mL B,

R4 mL, 8T 10 mL AP P B E 4,
7(40 kHz, 250 W) % 15 min, $52), JEARL 9, B
IR, 22 0. 45 wm RALIE RIS, BUZE I8 i BN 15
U . #0217 TN (S A5 R R I 2, 45
R, QAMS B AISMR L (ESM) Fr i 45 8 Jo . % 2=
5, W3R 9, R W] QAMS L T R Z 25 i &
M

RO R
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Tab. 8 Relative retention time of each component

r
(& B -
(instrument) (column) IES TIORFERTGE A IR FRZER -3 -0 - Kk
(kaempferol)  (diphenylheptane A)  (kaempferin)  ( galangal -3 — O — methyl ether)
Agilent1260 Agilent Eclipse Plus Cyq 0.577 4 0.850 9 1.032 8 1.1379
Hypersil ODS2 0. 656 8 0.881 8 1.038 2 1.080 0
Shimadzu Shim — pack GIST 0.593 1 0.813 2 1.044 4 1.119 4
Shimadzu Agilent Eclipse Plus C g 0.609 0 0.8525 1.028 5 1.1253
Hypersil ODS2 0.638 2 0. 868 0 1.034 4 1.088 2
Shimadzu Shim — pack GIST 0.6212 0.824 0 1.039 9 1.108 1
P28 ( mean) 0.6159 0.848 4 1.036 4 1.109 8
RSD/% 4.7 3.1 0.54 2.0
x99 BREFSIHIMNSENESER
Tab.9 Determination results of five components in Alpiniae Officinarum Rhizoma
& Hik (content) /(mg - g~")
v
T”ﬁf HREE Wiz — AP A W% WREE -3-0- W
No.) (galangin) ( kaempferol ) ( diphenylheptane A) (kaempferin) (galangal —3 — O — methyl ether)
ESM QAMS ESM  RSD/% QAMS ESM  RSD/% QAMS ESM  RSD/% QAMS ESM RSD/%
S1 0.555 8 0.0182 0.0181 0.66 1.0782 1.076 5 0.11 0.1268 0.1249 1.0 0.0724 0.0723 0.14
S2 0.563 5 0.0214 0.0213 0.093 0.8771 0.8758 0.11 0.1200 0.118 2 1.1 0.1039 0.103 8 0. 10
S3 0.446 5 0.0197 0.0195 0.66 1.0272 1.0256 0.11 0.0827 0.0815 1.1 0.061 2 0.061 1 0.16
4 0.262 8 0.0076 0.0075 0.67 0.6103 0.6094 0.11 0.0592 0.058 3 1.0 0.0409 0.040 8 0. 090
S5 0.409 5 0.0188 0.0187 0.64 0.9699 0.9684 0.11 0.0837 0.0825 1.1 0.0711 0.0710 0.14
S6 0.201 0 0.0076 0.0075 0.67 0.5271 0.5263 0.11 0.0396 0.0390 1.0 0.0368 0.0368 0. 090
S7 0.650 0 0.0114 0.0113 0.62 1.2299 1.2279 0.11 0.1195 0.117 8 1.1 0.0571 0.057 1 0.18
S8 0.3223 0.0099 0.0098 0.71 1.5617 1.5593 0.11 0.1180 0.1162 1.0 0.1308 0.1306 0.77
S9 0.5373 0.0208 0.0206 0.68 1.2015 1.1996 0.11 0.1181 0.1163 1.0 0.0825 0.0824 0.12
S10 0.468 4 0.0234 0.0232 0.64 1.1084 1.1067 0.11 0.097 0 0.095 6 1.0 0.0713 0.0713 0.14
S11 0.286 5 0.006 8 0.0067 0.59 0.7055 0.7044 0.11 0.0601 0.059 2 1.0 0.0416 0.0415 0. 090
S12 0.278 3 0.0083 0.0083 0.60 0.5258 0.5250 0.11 0.0514 0.0506 1.0 0.0417 0.0416 0. 090
S13 0.241 1 0.0077 0.0076 0.65 0.6762 0.6752 0.11 0.0498 0.049 1 1.0 0.0450 0.0449 0. 090
2.10 ALt o i MERN 12K, 53 BRETAREHE . AREM W

2.10.1 R4 Hr SR SIMCA 14,1 53 B 3K 4 %5 M, S R B RMIF R B 2R BUH R 12,
“2.97 3 QAMS JEMER 13 HE RS Ml &a 2.10.2 FR4r4rHr RAT SPSS 25. 0 43 A A XF
BARHEAT R, W 2 s, I 13 bR QAMS BEINE ) 13 it R 22 5 S s & i 4
43 25:81.,82.83.,85,87.,89 810 15,88 Ny AT FER ST Hr . BT EGRE W AT 2 > FERL

25,84 86,811,812 .S13 R 1 2, RF L ATH,  SFAEE D8 73.473% (15. 496 % , T it 5Tk %
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Fig. 2 Dendrogram of cluster analysis of 13 batches of Alpiniae Offi-

cinarum Rhizoma samples
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F s FHEH J5 7% TRk A Bit oy ik
(‘principal component) (eigenvalue) (variance contribution rate) /% ( cumulative variance contribution rate) /%
1 3.674 73.473 73.473
2 0.775 15. 496 88. 969
3 0.381 7.616 96. 585
4 0.152 3.049 99. 635
5 0.018 0.365 100. 000
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