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Applicability of Similarity Measures of Chromatographic Fingerprints ZHAN Xue-yan, LIN Zhao-zhou,
DUAN Tian-xuan, LI Lei, QIAO Yan-jiang (Beijing University of TCM, Beijing 100102, China)

Abstract: Objective Comparation of eight similarity measures was studied to provide some advice for
applicability of these similarity measures. Methods Eight similarity measures were evaluated according to
three indexes (elasticity of peak number, homostasis of proportion among peaks and homostasis of peak
area) based on peaks area data of chromatographic fingerprints of Smilax glabra Roxb.. The applicability
of similarity measures to the variety identification of Chinese crude drug and the quality stability
evaluation of the intermediate and the product during manufacture of TCM were analyzed. Results The
numerical similarity (i.e. Tanimoto, Peak overlap ratio) could only respond to increase or decrease of
peak number, and could be used for species identification of Chinese herbal medicines. The similarity
based on similarity calculation (i.e. cosine of the angle, correction coefficient and combination similarity)
could only respond to the fluctuation of peak ratio, and be applicable for species identification of
Chinese herbal medicines and stability evaluation of peak ratio of Chinese crude drug. Several extent
similarity based on Similarity System Theory could respond to the variation of peak ratio and peak area,
and quantitatively measure the difference of peak area and the stability of corresponding ingredients,
which could be applicable for fine evaluation of the quality stability of Chinese drugs preparation.
Conclusion The numerical similarity could be used for preliminary identification of Chinese herbal
medicines. Cosine of the angle and correction coefficient calculating common peaks area were applicable
for the variety identification of Chinese crude drug, and cosine of the angle calculating all peaks area
and combination similarity were applied to the quality stability evaluation of the crude drug. Extent
similarity based on Similarity System Theory was applicable for fine evaluation of the quality stability of
Chinese drugs preparation.
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SRS REAN U T b 25 R AR PEROVEOT, R85y BERT T 204 (0 it b 36500 B 28 4277 r U P T (AR i

7, Gy e, R 2 R M ST B (LR SO AL (BT, AR (SR P NP 15 3E R ARBLE T3 B

002)

LA X AN [ B8 o 206 3k 4 3 (R ARDURE T ik i 2 o VF

< i (2010ZX09502-  MrH i —AN IR R R . B AR SV 1 s Fe e S AR AL
(2009JYB22-JS030) J7EE AT Tanimoto, WEHEE BRAHCRMIME", MERM R
(2011-CXTD-11) S MICREC S LA AHMCLRE TR BOADLRE, DA T AR

,E-mail yjqiao@263.net URGEFLE I 2 FIRE BEMTURE 63 S0y ide (R, SEARBLRE



-62 -

Chinese Journal of Information on TCM

May 2012 Vol.19 No.5

J5 I BB AR B Fa 228, X DAL 3 AL BE T VR R e
BORIE N PEFFUAR D B RS LR T WK B B 4000
Minkowsky FE&. Jefi % MR EFIEITICEE 6 FiAHAL
JEJ7ik, FRS R T BB M5, MR, 1R
HAHAR BORARAYE LG 5 BIARMBLEE 7732, 19 31— BUm g ], &
I UEE C P B2 1 0 5P K, B SR LA T /[N e 1y B 9, e
A ZA O R W Ll Rl A vk A R o A, P
i 2 it 52 e LUAB I8 B, AN BB AT Ut TR AR 119 2R 1 9 2y 5 TR B
S 20 S0 0 L B R e TR AR IA) B R RO B e . SR G
SXof 5 ARG R P AR E P AR BE 7V R VPN B — 2D 56
UET LA Rghit . ANHETT AW L 0 LA [ 25k e T AR
() A Ky b DA B AL E s P ARABLE R AT ABLE 3
FEAILRE 7 i, S 25 35 P ARALLRE 7 VA TE 2R 000 %501 ] — i
FPZRE (4 23 S PRAN 0 o 243550 P B AR e PE VRN 3 AN AN TR
2y T PP J2 TR IR 3 N, LA Dk AR S 5 i 1 I8 FH 8 1t
.

1

iR B ) 22 PR RE 5 10K P 5 | 06 L g5i] 1)
Atk WEEEAFEIZEE 3 MERORIE .

WA A0 A e R ARV SE 7 V0 418 S0 3 ) 0 50 A Hip
SIIRIINGE g, s SCAARBLEE B R A A ) i 5 e i )
W ANEZE S AT B 2 B, ik £= (AS/S) /(ANN) . Horfr E
N WEEHATEAE, AS. ANG AR ST B o (o i 2 sk 5 |
FCAFBLEE (B A R (0 i DSk A B, S A (0 T UG 398 ik i
Frat B R AR ALRE, v A il SOl i W s, W, £ A
W T /NS YT 45 2P VT A, RO w40 A SEATABLRE Ty
PN IR IIRE 77, £ AEOR, 2 B IZATALLRE X /) Vg 38 sk g

PEREOR, B IZAH AL 7 kT i 3 VRl 3 [ e LU 451 PR 2 A, i 7
R

WA TR R [ 285 P - R AR 82 1y VA AR U A AR i AN 2
FRIT0EE LA ANAR IS Sof i V] 1 S e T RR R ke sl (P A I e
B SN ARFINAE AN 1) €0 106 50 H R LU AN RT3 1, AEAR T
SRR A4S SRS A ST FEFIER A T
pearson AHICHRE. WEMFRFRIZS MK, 2 B ZARLLEE J5i2:x)
AR SV T AR e 12k 3 250 e 7 0 2R A o

S LTI, WA U L A9 [R) Sk A T AR R AT 3
ANFER P S5 S i T ARARLIE J7 v A W € 1% i 4 11 3 £ 335
UEE AN B0 ) 7 S B DGR U6 L 4] 1 22 S DA s g T R ZE SR R e
s
2 8
2.1

KH 9 A T AREFEA AR Fr SR % 1) 3L AT WU T AR
T 8 MAHBLEE 7% (Tanimoto, WEHESH, JAMRIL, AHK
FA WBER . FRRAHUE . S RAR AL . B R
AFBLEE) Frpus et . Db (R 2k AN T AR (RIS M1 3 /NP
¥R . ARZRE AR IR S AR 77¥2: 2 WL SCHR [5]
2.2

b I O B o0 = 7 NIRERAE S NP € R S Ry

(P il hs QORI LR VR R GED 2004A T, I [v) o i

Bh 0. 05, 153 9 A A AREEFEA TR AT U e [ FABCH AT o A7 5
X RFR S B AR S . DAh Ao IR SRS SR, T
S8 PIAHABLRE J5 1K 3 ANVENT FaAR A o A LRE I LI PPN FR bR

SR {ERH Excel #AFIH5E.
e LY A5 ) A PR A B AR AL BE D7 v PR S Il e Ll 22 2.3
SEIBURRLRE, & SO ZAFEAR I LLBIZE S AP(APL A 2.3.1 9 ( D
19
s10y1 sThy s8cs s9cd S6wy sdgz sbgz s2hf s1hf
227.97 296. 93 219.49 270.91 259. 56 204. 03 245.93 247.57 291. 63
1 559. 64 107. 18 1455. 42 797.89 1516. 74 162. 00 322. 47 295. 34 150. 08
375.09 145. 15 1392.78 428. 03 364. 14 420. 08 146. 62 221.10 107. 47
11423.79 1.829. 24 12721. 49 7 884. 62 7086. 19 41761. 68 3910. 48 4 047. 00 2501. 66
139. 38 169. 96 782. 22 253.19 713.90 320. 12 93.19 172. 62 167. 02
1 434. 42 394. 10 2 1710. 82 1 165. 06 1133.61 973. 46 516. 65 702. 14 364. 44
396. 52 147. 21 104. 49 253.28 241. 67 66. 00 172.01 220. 38 101. 34
266. 24 97.58 647. 22 559. 93 217.09 130. 45 148.91 142. 22 104. 69
2 730. 85 839. 97 1001. 17 1817.49 1.239. 46 1 124. 80 1 841. 55 1974. 31 1 566. 84
166. 94 164. 03 123.55 209. 18 106. 38 152. 14 258. 06 190. 71 212.90
2.3.2 3 DA T bRt A BORMIE S, 2 T RS A (AR A v 55 e £

TR SR S AR AR LT 8 BARCLEE 7 vk e B
S | 0 LU (R RN T AR RS 1Y 3 AMVE R R AR ) VT LA,
RN 2.

%2 BIR, FrE AL B & T B 2 il Tanimoto MILEE(N .

PAMEAE 2354 0. 526 AT 1. 000, B FBURE ) (0 16 6 (1
DURE 15, fie R A I HE SUE G A /N I 2 £ A% R
FH G ZR B RE AT %5 v 1) e LA ) 25 P, DT e L 451 A A
Wiy 7 38 L o 2L B FHAUE A 1) RS2 £ A0 PRl LK Al A U



2012 5 19 5

- 63 -

XARABE A R S g AT, AU LA [ A E (o H b
SEIRARAURE AR, DRI A ARALURE B i 8 A1y A% SZATMLL, A0S
e LY 51122 A i 17 SR o

W THTAR [ SRR AETT 2 NMRARAZIORIL T, B S e
BRI LA g I, ARG X i Ve T AR AR £ g 2 ) SR AR
BRALAEVEELRN0EE LU ANAZ IR X R Sk BB (KM Y . 3 2
R, BORAMBURE A AR SXAIAR 5K AR BOE VEARLURE Fry e T AR
[l ZSTETHEAE A 0, XX FRARII AN N, 2 W) £E e R0 L
AR I e Ve ARG KBS, BAEATBLEE ) o S AR . 3K
55 3CHR [9-12 10 DA EAMLEE T i (M pPAn 45 SR8 — 88U« BRI ER
BURIE TARBURGEEEIR I 3 PR SEATMDURE 543 AR e 1 e T B
[l A PEAEL, BERA LA 4 FloARALUSE X e rh AR PR 2 P 3 g 7 R
o BEA, IR A A R e 1 0 B ) 2 PR AR, BT I
X e B e TR (AR AL S BE MR Y, o B AL R LB iR 1Y) 3
MREEAMLEEAE 3 D VPO Fihs LA B m I oH S A, Dl
Hr W LU AR A0 S W T AR R 2 M e S AR RE 5 1S 3 FAALLRE
TSR INAAL . JLrp, 3 iR BEARURE (1t ude T AR ) 2 LR e
WEHIIZ 3 FIATMLURET S e THIA (10328 1 0 50 g 7 5 R A

2 8
HHBLRE 5 vk G L ) B e T Y
Tanimoto 1. 000 0. 000 0. 000
Vg T 5 0.526 0. 000 0. 000
JFARL 0. 002 0. 940 0. 000
R R 0. 000 0. 897 0. 000
R = 0. 002 0. 695 0. 987
FRPBEADURE 0.503 0. 694 0. 936
SRR AL 0. 532 0. 286 0. 956
BT R BEAR B 0. 492 0. 529 0.961
2.3.3 oy 2 AR ABLEE 7T T

R IR) SRR, 2R R R R JEUREZS R TR AR s i
FEIRVRE PEDAT, AN ] (K A T 21T I 153 AR (BAE T
%o Wl b 8 BT PPN 45 R, A FYISfe s 1
AT IEARABE T, IR 1o

AT i) P

iR T RE PP
feomRL I
‘ AL
Pe2E R R PRRER) Ry AR AL L
PRI [l \ [ S FOEREA VY
LLABIALL ] FRE DI
py HKECHE l
r v v
HEAIIE IS JIATE S EZIE Y
RS ROLEA AT
LEESA3 AL
1

T2 NAERIAG A 13 AR 1), 32 AR IR R A
FCEE PR K2 Wi i AR AP IR] PR 22 7, (HL ) IR A PO QO AT 3
Ak, TR M 1R A 1A P9 AE A 272l 23 Ak 23 18] e B AT AT 8L

Pk o 2R R A 1L 500 B2 b A A AR 22 B P R T s
R (A2 185 TRTSE EE KDALY AT JEA T i o 36501 o X (00 1% U
950 P 7 5 R A AT L JBE RER ik P €4 S0 B T T A
JE ISR AR, AT Y2504 S bt (K000 550 P9 Cuitdi
S FIATIEACTR T 250 rP I RIARE A 22 ey, DO LE
1912 P Wi 7 SR AR S 1y A% SRR R AR SO AUURE RER AL AL 27 1
Sy TN LE A5 (RO ATHABLYE, DRI, 0 SR €% i S0Pl A A W) £y
AR 52 BT R AR BT CURE 185 B 24 b b W P AU ) A 27 B T L
] (FATALLE AT 244 1 ol 2550

FR 24 R R R R JBUREE | e ] AR R 1) B R £
B R VRO 25 TR IOREE 2o X THIR 0 U 24, fadlb
PEIIEALE T OBC B, BLORIIE 5 8 7 i R rh e TRl i 2
Ji g3 TRV E AT — 5 A e P o SR eh 244 U i 125 T 25K 1
1] 5 e LEARZE, 38 3o 2 b o 25 5 BRI 20 5 th wfle LASIEE i 8
(RIS (10 27 1 2 TR S BUARF 45 [ e B bt o DRI, JEUREZA T il
RIS BEEAE A 1] FC L, L E0 iR S P ATHDURE B e e
B e LB 7 S (R ATALLRE T i HATMBUBE DA 45 SR, BK
PRI 2 X5 e ) 14 2 A A e T R 10 e A A i I o 7, LA
ALLE BT AMUAS I S R A: A [r] e B 1) 4 22 57, AU L A9 R e AR
=S ICIR B o B T RMBL RGeS ) 3 Mo EANAURE X el
R ZE SR/ T 100%1 (il Fir S0 B AT BLRE, AN Ref &
e T AR 2 K FRD SR 245 1 AR S RARALURE o BEAp, Tk
2 SRR B PR O I PR T B AT IR AR S AT e
BEATEE . DA, SR A WK A AR 5% AL £ AT BLE 1 B P P
U LGRS R A 27 B T BB ) — B, 04 SRk 24
A2 o3 TR HE LR AR BRI, AT DRAIE S 482 27 o m T AR i
JERRE o

IR A RS, ANFIRER R IR ARG 22 15y
FRIHE L AR RS [ 5 BC LE A R sl AN K, LI A4 122 ] T
PO SO A 27 1 18] 2 B AT A 40 S RIS 1, Sy 2 s AT
R AR BPTARMBURE T 32008 € 141 50 Pl 1 Ve i R 0 1) 2 5 o
AN R, SRR S o I AC L ¥ 2 5 . AR D)
REHIRMN 3 FiRE EANUUE REE Bt PP Orise A 22 A 22 A
K I B i S (R ATDURE BE , SR S e 354 2 1l 40 35
(¥ 22 5, 0oL 7 1 o R FEATVBLIEE AR 1R KD, T DA i v 2y
X E ol 73 R R RE AP, 3 5 24 ) AR i R R E P 1
i R IIE G B

DO PR B 0 47 6 24 E 0 i 0 P AT ALLUE IS (0% U e L
191 FR) 2 e A S VR T AR 22 St ) IR WD B, S5 22 2 Jeg P, TH A2
ASCAS DU WEAR 2 7 R SE MR, AR PR o DAL, R IG
S A R 1) BRI 73 SRR ol P 24 b4 )25 DF A
gy R A E N .
3

R S E AR DURE R T o 20 (10 e b 38 ) % rh 2 4
PR EURE FRTRIAR L KBRS, AN R IR TR A A
PR IE IR TV o ATIFFURS 8 FIAIARE J7 123064 1 LA,
M T 3 MM IR K& N o SR AR /T T 2544 i
b IR0 2 50, IEAT VI Ay AR 52 AT R AR B BLEEE &5 2544 11



-64 -

Chinese Journal of Information on TCM

May 2012 Vol.19 No.5

iR S, BITAT W I R AR 52 AN RELURE I 45 JsUe) 2 e Lol
SEVERIYIL VR, 2 TR G PRI 2 AR REABLRE & H 1
Hh 24 TR RS E VR (KRS AR VP AT S 2 R AR 2
FfREACLISE J5 25 (R DP AR LI P RIE S, %o AEABLSE J5 V20 o 24 i
PP N IR R 3

(1] Bufsh, R4, 25t A SeIJm 19 Rl 3 il i O (AR,
PREMEIIREU T [T]. 2577579, 1988, 23 (1)« 41-47.

(2] ETei2, ML, RFEAR, . —FVEOT i 25 (il 45 o0 B AR BLSE 1B 7
W EIAILLT]. 25574R, 2002, 37(9) : T13-T17.

[3] Liu Yongsuo, Meng Qinghua, Chen Rong, et al. Improvement of
similarity measure : pearson product—-moment correlation
coefficient[J]. Journal of Chinese Pharmaceutical Sciences,
2004, 13(3) : 180-186.

[4] Liu Li, Lu Yun, Shao Qing, et al. Binary chromatographic
fingerprint for quality evaluation of Radix Ophiopogonis by
high—performance liquid chromatography coupled with ultraviolet
and evaporative light-scattering detectors[J]. J Sep Sci, 2007,
30: 2628-2637.

(5] FEH, oo, BRI, 4. iRtk 4l s ML mans]. @,
2010, 28(11): 1071-1076.

(6] XK, daRe, S, 2. FLLR R I T b 25 (i F 0Bl A
AABEPEAR [J]. €%, 2005, 23 (2) = 158-163.

(7] 8, Wig, X, A% LR SEBLIE 2 R VP4 P 2544 (il H R gURE
[ ARBLEE [J]. 23 W74k, 2006, 34 (3) : 333-337.

(8] fETis, sofioe, e H, A B TR G AL T 7
HELJT. SMHTH6%, 2010, 38(2) : 253-257.

(9] FEFLF, BRMZ, ST, AR SO (A AL 3 R HEpr 4 77 i [
e 4R, 2002, 60 (11) : 2017-2021.

[10] F4, F3CF, KIes, 5. 12 HPLC 4R SUEIREAR MR ST B 0.
TLBHZRIR S 2440, 2003, 20 (5) - 360-362, 366.

(110 ed, Wik, DE %, 55, P A4Rat R DUZVEN T L M L (D). o
1Y, 2005, 27 (3) : 249-252.

[12] wpRAeE, XRCBE, He U, 4. (R SURIIE 25 A (5 IR EAE P 25 Ui
RPN T[], AP ERR 251, 2004, 2 (6) : 359-364.

[13] Rundle HD, Jackson DA. Spatial and temporal variation in
littoral-zone fish communities: a new statistical approach[J].
Can J Fish Aquat Sci, 1996, 53: 2167-2176.

[14] Kendrick BS, Dong A, Alison SD, et al. Quantitation of the area
of overlap between second-derivative amide I infrared spectra to
determine the structural similarity of a protein in different
states[J]. J Pharm Sci, 1996, 85(2): 155-158.

[15] Rull V. A palynological record of a secondary succession after
fire in the Gran Sabana, VenezuelalJ]. Journal of Quaternary
Science, 1999, 14 (2) : 137-152.

[16] Torriani S, Zapparoli G, Dellaglio F. Use of PCR-based methods
for rapid differentiation of Lactobacillus delbrueckii subsp.
bulgaricus and L. delbrueckii subsp. Lactis[J]. Appl Eviron
Microbiol, 1999, 65(10) : 4351-4356.

( 2011-11-06, )

2012 £E 4 A 14 H, B R A0 HIT I e 222
ST 55 B Y R L, AR BE 2 S BV TR
R HEVE S . IRIN AW KPR 2 R e . N A TR
AREEHH Bl oy SO B, EERAin . AHUR RS
Jr, xS e TARR A AR AT A TARAR-RAT
FOIEENE S DA FEPEAEH )RR, F
R 2 S KW, P B2 f Sl S KR P K2
RABSFAT I

FURITEAESS B FE T R SR, s RS 1, Red P DA,
BACER O, INPAL AR BPTE GITH, 5 46, #57 10~20 4
B A ARFIRMERE VIR TR, R, ki, B4
FAAARTIRIBAR, B IR B 25 A RIRAE N5 AT LA “i
e, ERAM. MUK D BB S 5 W, KB
ST W, R ) KR SR RS 5 5 RN,
JTHE 300 Ik« [ A BERRE L K PFRRE” 3530, HEH 100
e 25BN T o [ISEE P KPRy T PR R R E
L HHTHT A A [, ZHEA P e 25 [ B 2 RS 2%, $ i B2 2
EARMEERE S1; 78 M A KA L, 35 21 E K )
kR, Wi A S R GRGAE, EH 10 Kb

B 10 FK gyl RIS RF K7 %, TGt
A&, i) e AR, PRI B A AR B

TR 2012 SR TAR I 4 )l —RINEE
B, WIS, DV s o7 2 TAR M SRR A dw/ake MisAL
ZTHABINCE B BRI RIS ATISOE . SO A
BRI T . R RN A, BRE SR P 2 il
e, RITHERE P BE 22 PR R . VIIAT IR RE P B2 2522 R K
JERBHEE M 27 2 B A RE NS T o BB S, 4h
ZEHUYR b PR 2 ) SO0, A3 BEQDHT I [ R A et N R
ARAE KI5 Y il o A AT A s BRI, bt A7
AT e et SR e fRiIZ) b B 24 A RE R KT H 5
SCUURIR S, I AL B B R IcEh . A AR A KRR
X EERV G, BEAH T ARG BRI TR R
JEMIP BRI 6 s U RCR, s h B2y 2Rk |
BGERAE L R R H ™ (RIS A2 R Ty TS
PRATERCR s TG KT8, BURGedt=A 0 G4, ORI R e
A0 R T R ™ S AR S5, TS S Bl T T DR
SCHAERBREAEN KT« =R R, FINST, sl &
T il TARAESS o VU2 I 35T, A ES:, DIScas 7 & L 5
.



