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Study on construction of traditional
Chmnese m edicine digitized fngerprint§

UN Guo- xiang HU Yue- shan ZHANG Chun- Ing WANG Lu

(College of Pham acy, Shenyang Pham aceutical University Shenyang 11001G China)

Abstract To define the potentnl concept of digitized fngerprnts and constuct both the foundational frame and nu-
cleus and the core of d gitized trad itional Chnese medicne(TCM ). To select (1) the characteristc technque pa
ran eters of fingerprnt peaks (2) the ditized criteron paran eters of potential characteristic nfom ation of chrm a
tograph ic fingerprints inwhich the potental nfomation of chranatographic fingerprints was m ned by dyital core
parameters such as the chmum atographic fingerprint ndex(F'), and the chranatograph ic fingeprint infomatbn ndex
(1) and the chranatographic fingerprnt resolution index(RF ); (3) the qualitatve s ilarity and quantitatve sin+
larity criterion paraneters and (4) the unified criteron paran eters of the relative characteristics of chran atograph-
ic fingerprints etc as the bases those construct the d gitized fingerprnts M ak ng (1) 15 of the characteristic tedr
nique paran eters of fingerprint peaks (2) 42 of the dgitized criterbn paran eters of potential characteristic infor
maton of chranatograph ic fingerprints ( 3) 32 of he qualitative sinilarily and quantitative sin ilarily criterbn pa-
raneters in which employngone to fourparametermay result out a defnite results and (4) 25 of the un ified crite-
rion paran eters of the relative characteristics of chwm atographic fingerprnts to serve as the bases constucted the
digitized fingerprints The d itized fingerprints are the core and typical techniques of d gital quality control of TCM,
and are the base techniques and most right selection of quality controlm ethod ofmodem TCM.

Key words diitized fingeprints the characteristic techn jue parameters of fingeprint peaks quality controlby i+
Hmation; dgital TCM; the digitized criterion parameters of potential characteristic infomation of chmm atographic
fingerprnts he unified criterion param eters of the relatwe characteristics of chram atograph ic fngerprints the quality
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control systeam by overall qualiatve sin ilarities and overall quantitative s ilarities The softw are of D igitized Evat
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Tab 1 The characteristic technique param eters of HPLC fingerprint peaks and their physicalm eaning

(No ) ( phys ical sign) ( param eter) ( phys ical m eaning)
1 P.No ( pedk nunber) (disp lay the number of fingerprints)
2 k /mn (retention tine) (dip lay fingerprint pos itions)
3 H (ped heih ) (dip lay fingerprint peak height)
4 Wi (pedk width at half- height) (dip lay fingerprint half peak w idth)
5 N ( theoretical p lates) (dip by fingeprint theore tical plate)
6 A; ( pedk area) (disp by fingerprint peak area)
7 A Mo (percentof peak area) (d &p lay percent of fingerprint area)
8 RT (relative retentin tine) (dip lay relative retention tin e)
9 RA (relative peak area) (dip lay relative peak area)
10 I (un ified relative reten tion tine) (disp lay un ified relative retention tine)
11 ra (un ffied relative peak area) ( dip lay un ified relative peak area)
12 cosY ; ('square cos e of canponent) (d ip lay square sine of canpment)
13 I (‘apparent relention index) (disp lay apparent relention index)
14 M (‘apparentmolecu lar mass) (disp lay apparentmolecular mass)
15 ) (‘elution force index) (d &p ly elution force ndex)
16 ¢ ( pseudo relative peak area) (d sp lay pseudo relatve peak area)
2 42 2
2 5 2 2
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Tab 2 The digitized criterion param eters of potential characteristic
infom ation of chram atographic fingerprints and their physicalm eaning
(No ) iy ialm e (e crem ) (physial sig) ( 5pe)

1 ( describe the @somption of sanple ( detection wavelmgth) A I
to ultrav olet)

2 ( describe the @paciy of canmon peaks) ( total peak number) n I

3 (directly reflect the system separation) ( peak pairs separated) m I

4 (disclose how about the separation sysiem) ( effective separatin ratio) B II

5 (L1 L 1) (AyAy Ay A) (be the co- (leveling coefficit of signals) Y il
sine between (L L1 .-, 1) and(A; A A5 - A)))

6 ( smply d scbse how high @out s is ( geametricmean ofpeak areas) A o il
nak)

7 (disclose how high abait signak) (‘arihm etical mean ofpeak areas) A e il

8 Ay A (6 1) (TheA closer (Ratio of4; 1o mean) 6 11
©A (S tol), the kveling the sgnak)

9 (dsclose how about space ('space— occupyng ratio) n il
— occupyng ratio of fingerprints)

10 (disclose how h gh (sum of all fingerprit areas) ZAi 11
about the total fingerprint signals)

11 1 ( ) (diclose percent of the (percent of the 1st fingerprint) A Po (i) il
first strngest fingerprints)

12 2 ( ) (diclose the percen tof (percent of the 2nd fingerprn §) Ay Po () il
the second stongest fingerprn &)

13 3 ( ) (diclose the percentof (percent of the 3rd fingerprint) Az M6 (i) 11
the th ird strongest finge prints)

14 4 ( ) (diclose the percentof (percent of the 4th fingerprint) Ay P () 11
the faurth strongest finge prints)

15 5 ( ) (diclose the percentof (percent of the 5th fingerprint) ASI% (9) 11
the fifth strongest finge prints)

16 6 ( ) (disclose the percentof (percent of the 6th fingerprint) Aglo (i) il
the sixth strongest finge prints)

17 7 ( ) (disclose the percentof (percent of the 7th fingerprint) AP (1) il
the seventh strongest fingerprints)

18 8 ( ) (disclose the percentof (percent of the 8t fingerprint) AgMo (i) il
the eidh th strmgest fhgerprints)

19 (disclose the proportim of impos (ratio of3 largest peaks) AAZAL 111
tant fingerprints)

20 ( describe the magnitude of all (average peak height) H 1
fingerprint signals)

21 (disclose the magn itude of cok (‘average peak w idth) W e I
unn efficincy)

2 (be about the lwest comn efficincy of (theoretical plate of strongest peak) N I
system)

23 ( describe the separation degrees of fin- (sum of all resolutims) ZR{ I
gerprint system)

24 (smply disclose the separation degrees ( average resolution) R II
of fingerprint sy stem)

25 (LL1L .1 Ry Ry Ry -, R,_)) (be (leveling coefficint of resolutims) T II
the cosine between (1 L L .., 1) and (R, R, Ry --.R, _))

26 (denote the tin e efficiency of the (retention tm e of the last peak) T fmin I
m ethod)

27 s (denote the (apparent bal hg mass) Q ing I

contents of chen ical canponents)
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( phy sicalm ean ng) ( paran eter nam e)
(Na) (physical sign)  ( type)

28 (denote ( chrana o finge print ndex F') ) F v
the magnitude unifom ity and separatin of signals)

29 (denote te- (reltive CFP index) F, \
almagniude unibm ity and separation of s ignak)

30 (denote the i (F rrected by tine) F (0 \4
fomation as 29 and tine efficiency)

31 (denote (F orrected by bal hg mass) F (q) \4
the nfomation as 29 and canpament amount)

32 (denote the absolute mfoma (Sun of entropies of CFP) S v
tion)

33 (denote the magn+ ( Index of nfomation a- 1 v
ude unifom ity and nfomatim of signals) mant TR)

34 (denote the nfoma- (relative TR) I, v
tion as 33 and efficincy)

35 (denote the - (TIA corrected by time) I.(1) v
fomation as 33 and tine efficiency)

36 (denote (TA rected by bading 1(q) v
the nfomaton as 33 and campment anount) mass)

37 (denote ratio of wo kinds of ind+ (ratio of wo kinds of ndices) ® v
ces)

38 (denote res- (index of resolution an aint RF v
olution anount associated signals and un fom iy) RA)

39 (de (reltive RA) RF | v
note the mfomatim as 38 and efficiency)

40 (de (RA cormrected by tin e) RF (1) v
note the mfomatim as38 and tme efficincy)

41 (de ( RA corrected by bading RF (q) \
note the nfomatim as38 and canponent anaini) mass)

42 (denote the theoretical ca ( separatin nunber of CIP) TZ II
pacity of fingerprint system)

; W (% ) 2
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Tab 3 The qualitative sinihrity and quantitative simihrity criterion param eters

of chram atographic fingerprints and their physicalm eaning

( physical meaning)

(No) (name) (param eter) (Sup AT) ( range)
1 (qualitative sin+ S , (QDDP of Yes (a1
larity) CC, big peak defilade snall peak)
2 ( correlation coeff: r s (QDDP of Yes [Q1]
cient) CC, big peak defilade snall peak)
3 ( qualitative Sp , (QDDP ofCC, No [Q1]
ratio sin ilariy) big peak and small peak have equalweight)
4 (difference ratio S, , (QDDP ofCC, Yes (a1
sin ilarity) big peak and small peak have adequate weighi)
5 ( leveling ratio 5; s (QDDP ofCC, No [Q1]
sin ilarity) big peak and small peak have equal weight)
6 ( jccard s mikarity) Sy s (QDDP of Yes [Q1]
CC, big peak defilade snall peak)
7 (N ei coefficient) S s (QDDP of Yes [Q1]
CC, big peak defilade snall peak)
8 ( mproved Nei S_uw s (QDDP of Yes [Q1]
coe fficient) CC, big peak defilade snall peak)
9 M inkowsk i (M inkow ski S , (QDDP of Yes [Q1]
coeficient) CC, big peak defilade snallpeak)
10 (colour s milarity) S_m1 s (QDDP of Yes [Q1]
CC, big peak defilade snall peak)
11 (minus to plus S_ s (QDDP of Yes [Q1]
sin ilarity) CC, big peak defilade snall peak)
12 ( Euclidean S , (QDDP ofCC, Yes [Q1]
difference s milarity) big peak and small peak have equalweight)
13 ( mvolutim sm+ S_w s (QDDP ofCC, No [Q1]
larity 1S) big peak and small peak have equal weight)
14 ( Bwith san O_ e s (QDDP of No [Q1]
ple weight) CC, n which i protrude sanple peaks weights)
15 (IS with ref S_exq s (QDDP of No [Q1]
erencew eight) CC, where it protrude reference male peaks weights)
16 ( quant itative ngs s (QDOC ofCC, big No [Qoo]
B QIS) peak and snall pesk have equalweidh 9
17 (QIS S wsp s (QDOC ofCC, in No [Qoo]
with sanplew eight) which i protrude sample peaks weid &)
18 (QIs S wsq s (QDOC of CC, No [Qoo]
w ith reference we ight) where it protrude refermce male peaks weights)
19 (Euclidean d e s (QDOC of CC big Yes [Qoo]
distance percent) peak defilade sn all peak)
20 (m acro— R Mo s (QDOC ofCC, big Yes [Qoo]
content sin ilarity) peak and snall peak have equalweigh
21 ( quantitative sin+ P Mo s (QDOC ofCC, big Yes [Qoo]
larity) peak and snall pea have equalweich 9
22 ('projec tion C o s (QDOC of CC big Y es [Qoo]
content sin ilarity, C) peak defilade sn all peak)
23 (error of AC Mo s (QDOC ofCC, big Yes [ - o0, o]

C)

peak and snal pedk have equalweih
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( phys ical meaning)
(No) (name) (param eter) (Sup AT) ( range)
24 ( percent ofmod- W Po 5 (QDOC of CC big Yes [Qoo]
ule length) peak defilade sn all peak)
25 ( content sin ilart Q Mo s (QDOC ofCC, big No [Qoo]
ty) peak and snal pedk have equalweih
26 ( correct o QMo s (QDOC ofCC, big No [Qoo]
tent sin ilarity) peak and snall pesk have equalweich 9
27 (m en per M Mo s (QDOC ofCC, big No [Qoo]
cent of mass M ) peak and snall peak have equalweigh )
28 ( correct My Mo s (QDOC of CC, No [Qoo]
M, My) where itw as corrected by distrbution proportion)
29 (M wih M, % s (QDOC ofCC, No [Qoo]
sanple weight M p) which i protrude sanple peaks weidh ts)
30 My, Dl , (QDOC of CC, No [Qoo]
(corectM M) where itw as correcled by distrbution proportion)
31 (M with M % s (QDOC of CC, No [Qoo]
reference w eight M q) where it protrude refermce male peaks weights)
32 M M. Mo s (QDOC of CC, No [Qoo]

q

w ih reference weightM F q)

Fq

where itw as correcled by distrbution proportion)

(note): QDDR qualiatively descrbe the distribution proportion CG
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Tab 4 The unified criteribn param eters of the relative characteristics of chrama tographic fingerprints and their m eanings
p aram eter) hysicalm ean ing type
(Na ) (r ) ( physical sien) (pl ing) ( type)
1 (mean ofnomalzel relx Tty Qs 5 ( less than 1
tive tine) Q 5 ind icating fingerprints en ergig in the htter)
2 (mean ofnomalizel rela 1 Qs s (less than 1
tive area) 0.5 ind icatingmost peaks less than the b iggest one)
3 (d stance un ffom iy coefficient of a (L L. 1 (be cosine of I
relative tme) (RT »_ RT---RT, _RT,_ ) and( L 1 ..., 1))
4 RA (mean of reltive tine bia‘,g (themore b g 11
under un ified relative area) ofbim,g themuch farmotion back)
5 RA (sum of reltive tin e un- B ( hemore I
der un ffied relative area) bigofB, themuch farmotion back)
6 ( dstance unibm ity o efficient a (L L. 1) (be cosine of 1
afiermotion) (RT', RT'\.RT' RT’ ) and(l L .- 1))
7 RA (b_y wih b vy RA (dsplay it
sane ntewal of reltive tine) the b we" ith same mterval of relative tme)
8 RA ( b_,{wg w ith b;(wg” RA (disphy the I
sane newal of rehtive tine aftermotion) b wih sane interval of relative tin e aftermotion)
9 RT (magnification facor ofrelative tine) f (display magni I
fication factor of relative tme atmaxima)
10 RT (sum of reltive area un- 14 . RA 1 ( themore I
der un ffied relative ti e) big the difficultRA cane to 1 formost peaks)
11 RT (mean of relative area V_avg s RA 1 ( hemore 11
under un ffied relative tine) big the difficultRA came to 1 formost peaks)
12 RA (magnificatin facior of relative area) g RT =1 s ( he 1I
more b g the difficultRT came o 1 brmost pedks)
13 (sun of ntegral rate index) E ( describe how fast v
elutim or big for every fingerprint)
14 (m en of ntegral rate in- € _ag (describe v
dex) how fast elution or big for system fingeprinis)
15 (sun of peak body index) ZA (describe how easy ord iffi- v
arl fingeprints are eluted)
16 (mean ofpeak body ndex) A avg ( dip lay how easy v
or d ifficult sy stem peaks are eluted)
17 (magnification rat o) p (describep ofm axt+ I
ma signak tomaxma retention tin es)
18 ( integral efficiency index) q s (describe v
how about the integral efficiency, better the b ig)
19 ( maxina reten tions in- F o RT =1 (be can— I
dex of CFP) b mation of resolutimy un fform iy and equal ntervak when
RT=1)
20 (m axina signak - F. RA=1 (be can— 1
dex of fingerprints) b mation of resolutimy un fform iy and equal ntervak when
RA=1)
21 (relative space occupatim b4 ( describe the
I

ratio of all fingerprints)

space occupatim ratio of all fingerprints)
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( param eter) ( physicalm ean ing)
I (type)
(Na ) (physicals ign)
22 (slpe rate factor of the k s s RT  (describe 1
relative tine) the enlarge ratio of relatve tin e)
23 RT ( corre lation coe ff r s s RT  (describe I
cient of RT versus peak number) the enlarge ratio of relatve tin e)
24 ( the ratio of two d slance uw n (describe il
nifom ity coeffic ients) the ratio of wo unifom ity coefficients)
25 (the ratio of I/, ,, 1o g (describe 11
F.) the ratio of F, , ©F /)
, 10
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N n
2
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