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WE BH: &5 HPLC % REMENRIKREFPERTR GHF A5EL H5F LRCLIT BB 5
A6 N E, PR BB A RS S AR, iR AR A W ERAE B 32, R Amethyst
Co—H &34 (4.6 mm x 250 mm, 5 pm, 120 A ) ; L TR —0.4% 55 B2 K 7% A A 30 AR, 46 5 2 s Aol ok
K:230 nm; AR :25 Co R AR TR AOBGF AXF A5 F EREGT HBRIDERO6 MRS E
B AW RETEE &M A R R, X E 2 5 4 0.003 6~0.043 8 mg - mL™' (r=0.999 6 ). 0.028 5~0.355
9 mg - mL™ (r=0.999 5) .0.005 5~0.066 0 mg * mL™" (r=0.999 5) . 0.060 8~0.480 7 mg - mL™" (r=1.000 0 ) .
0.009 4~0.140 8 mg * mL™" (r=0.999 9 ).0.052 1~0.520 8 mg - mL™" (r=0.999 9 ) ; -F 34 Hn A = Ik F f£ 97.5%~
103.0% Z id ; RSD £& 0.63%~1.8% Z 7] ; 17 $eAfF P AR T8 D HF FEF HEF LRe LT &
DEERAFEE 5 A 4 0.856~1.133 mg e mL ™', 7.030~8.565 mg + mL' | 1.863~2.510 mg + mL' 17.272~21.315
mg - mL™", 2.870~3.374 mg * mL', 11.002~13.245 mg - mL™"; #F4E B 3% P A7 21 AN A% 350 T £ 6 ANk
F R, AEH KT 0990, Git: AR AT E e R AL B SRS ZNE 7 EAE T, T4
PERF , T AE 30 Bk e 69 AR 7 %

IR M R HPLC MR T8 H 2530 F 5% A5 ARe LT M 8m; FERE; &%
mE
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Study on HPLC fingerprint and simultaneous determination
of multi—-components for Kuntai capsules

TAN Lin', YAN Hua®', ZHANG Li-yan’, WANG Fei’

(1. Qiandongnan Food and Drug Testing and Testing Center, Kaili 556000, China; 2. Naltional Institutes for Food and Drug Control,
Beijing 10050, China; 3. Guiyang College of Traditional Chinese Medicine , Guiyang 550000, China )

Abstract Objective: To establish an HPLC method for simultaneous determination of gallic acid, paeoniflorin,
baicalein, baicalin, bamatine hydrochloride and berberine hydrochloride in Kuntai capsules, and to establish

a characteristic chromatogram with berberine hydrochloride as the reference peak. Methods: The sample was
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extracted with methanol by ultrasonic extraction. Amethyst Cs—H column (4.6 mm x 250 mm, 5 pum, 120 A)
was used as the solid phase. Acetonitrile-0.4% phosphoric acid aqueous solution was used as mobile phase and
gradient elution was performed. Detection wavelength was 230 nm and column temperature was 25 °C . Results:
Gallic acid, paeoniflorin, baicalin, baicalin, bamatine hydrochloride and berberine hydrochloride had good linear
relationship in various concentrations. Linear ranges were 0.003 6-0.043 8 mg * mL™" (r=0.999 6 ),0.028 5-0.355 9
mg * mL" (7=0.999 5 ), 0.005 5-0.066 0 mg * mL™' (7=0.999 5 ), 0.060 8-0.480 7 mg - mL"' (=1.000 0 ), 0.009 4-0.140 8
mg *mL™" (7=0.999 9) and 0.052 1-0.520 8 mg - mL™' (r=0.999 9 ), respectively. The average recoveries were
within 97.5%-103.0% with RSDs ranged from 0.63% to 1.8%. The contents of gallic acid, paeoniflorin, baicalein,
baicalin, bamatine hydrochloride and berberine hydrochloride in 17 batches of samples were 0.856~1.133
mg *mL™"', 7.030-8.565 mg - mL™", 1.863-2.510 mg *mL™', 17.272-21.315 mg - mL™', 2.870-3.533 mg * mL"'
and 11.002-13.245 mg - mL™". There were 21 common peaks in the characteristic chromatogram, among which 6
chemical components were identified. Similarities of samples were all above 0.990. Conclusion: The characteristic
chromatogram and assay method of Kuntai capsules established in this study are stable, reliable and reproducible,
which can be used for quality control of Kuntai capsules.

Keywords: Kuntai capsules; HPLC; gallic acid; paeoniflorin; baicalein; baicalin; bamatine hydrochloride

berberine hydrochloride ; characteristic chromatogram; assay
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1 UE5H#
11

15 R AH 635 A ( Alliance E2695, Waters ), £

M#E (2998 PDA Detector, Waters ), (34T ( Amethyst
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C,s—H (4.6 mm x 250 mm, 5 um, 120 A ), ¥ida 48 75 31k
THUERF (KQ-500DA, BT #E A XA A FRA F] ), HL
F- K ( AE240, Mettler Toledo )
1.2 #E

B 28 e FE [ 43 9 170205 (S1), 170403
(S2).170407(S3) .170802(S4) .170808(S5) .
170811 (S6) . 170818 (S7) . 170907 (S8 ) , 170912
(S9).170915(S10) . 171014 (S11) . 171015(S12) |
171020 (S13 ), 180103 (S14 ). 180105(S15). 180113
(S16). 180125 (S17) ], 5% BHHT K 245 b e 453 A3 PR
A O B PR (LS 110831-201204, & i
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U5 5E N ¥ ( Rehmanniae Radix Praeparata )., 15 %
( Coptidis Rhizoma ). F1 Aj ( Paeoniae Radix Alba ). ¥
X5 (Scutellariae Radix ). Pl ( Asini Corii Colla ) AREE
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2.1 k&

{03 +E . Amethyst Ci—H (4.6 mm x 250 mm, 5 pm,
120 A) 5 W BhAH: 25 (A)-0.4% W /K IK W (B),
FEEEVENE (0~10 min, 4%A ; 10~20 min, 4%A — 16%A ;
20~30 min, 16%A — 6%A ; 30~45 min, 6%A — 13%A ;
45~80 min, 13%A — 30%A ; 80~100 min, 30%A —
42%A ; 100~115 min, 42%A — 55%A; 115~116 min,
55%A — 4%A ; 116~125 min, 4%A ) ; ik : 1.0 mL - min”';
RIS : 230 nm; AEif 2 25 °C 5 R 10 pl,
22 IR
221 XHESER BT RR SR E TR AT B
KR ELS RELE DT AR R /N BEGE =, i
P A 1 mL 430 S B TR 0.365 0 mg AT
0.711 8 mg. ¥ %% 0.550 0 mg. #E4-1F 0.600 9 mg . &k
YT 1.041 6 mg FhER/NEEK 0.469 2 mg HYX] R
rn A B TR o DR %88 R BB X Rt i B YRGS i, T
AR 1 mL &% TR 0.021 9 mg AT 0.142 4
mg A Z 0.033 0 mg [T 0.192 2 mg EhR L 5
77 0.056 3 mg EhER/NEETH 0.250 0 mg AYTR G X HE A
ST
222 MMl BRI NEY) 10 K IRAT,
2705 g AEEPRE , BRI, I EE 25 mL, B, 8
FEARFE (T3 250 W, A5 100 kHz ) 30 min, 5%, N
FH s R ek O O B850 . 1 0.45 um FOTEFLIE AR IE
o, PSR UE R, RIS
223 BAMEW HeabJr ML = T2l il A &
AT S BTG 3 FPBAPERE S (2227 IR
A& BAPE T
23 FRGuid MR

A3 IR 2.2 TR (AR A X BE AR A
TR BRI AS 10 pL, A HPLC 354, 78 “2.17
SRR O I e Ry N 3 P ol e Y N S G
T AR A TR - ) B A VRORT IO ) W IS0 B Al
KT 3 000, X5 5350 1) 43 5 BE YR T 1.5, 1]
PEXT IR BOC T, i WL 1,
24 ZPERREE

K 2% B I “2.2.17 TR O BE S B A T,
S5 P H R R A © A B R B TSR (I TR
0.003 6.0.009 1.0.014 6.0.021 9,0.029 2.0.043 8

mg - mL™", A7 25 1:0.028 5,0.071 2,0.142 3,0.195 7,
0.249 2,0.355 9 mg- ml."', ¥ % %:0.005 5.0.011 0,
0.022 0,0.033 0.0.044 0,0.066 0 mg - mL™", # £ FF.
0.060 8.0.120 2.,0.180 3.,0.240 3.0.360 5.,0.480 7
mg - mL, IR 7T 0.009 4,0.0235.0.0469.0.070 4,
0.093 8.0.140 8 mg-mL™", £k MR /1N B¢ fi: 0.052 1,
0.1042.0.156 2,0.260 4.0.416 4,0.520 8 mg * mL™ ),
Fi2 “2.17 TR A5 2 A0 5, T i g T AR, L0 T A
(V) X BE (X)) #EAT IR 4B, AR B TR AT 2
AR WA IR ST . Eh R /N BEAK 1) 1]
AT A, PR RS A V8 A0 A B S 0 e A T R, &85
RUWER 1, R AT H N 2 R4 r 2k
2.5 Ki% R

BL“2.2.17 TR IR A X A A R, 3 “2.17 TR
T S, LRI 6 U E , B TR AT T
KR S R YT BRI/ NBERIE T ALY RSD
I3 HIR 0.32% . 0.81% . 0.27% . 0.38% . 0.54% . 0.24% ,
HZA ARG 2 R A
2.6 FRE Mk

KB FRIURES, ('S S17) 29 0.5 g, 9% “2.2.27 T
T A R U R 2.1 BT gk A, A
BIAE 0.2.4.8.12.24 h EEEDE B TR ATZ5H
WA R EAAT AR R YT R R /N B G i R
RSD 2350 1.3% . 1.9% . 1.0% . 1.5% . 1.7% . 1.0% , %
BB A TR AE 24 h INFRE T R,
2.7 HEEMRAR

K FRIBURE (4w 5 S17) 25 0.5 g, P47 6 177,
Fie “2.2.27 WUR 7 ikl A AR U, #2017 TR
OSSR EREIN A e A P L R T
e AT RS R AT R YT R /B
B 43 1 0.933 2,8.294 1.2.510 0, 17.572 3,
3.213 8.12.486 6 mg* g ', RSD 4350 1.2% . 1.8% .
0.85%.1.3%.1.6%.0.90%., W% )5 & & 1k
R4f,
2.8 EEIENGAE:

K R BURE S (45 S17) 29 0.25 g, P47 6 107,
A3 SN £ B 43 6 R GE e, R B2 1 T
Fi& “2.2.27 WUT J5 Pl & AR W, R 2.7 IR
o B S5 R AR o S T AR, TR AR TR S5 R I
%2,
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1B TR ( gallic acid ) 2. A5 ( paeoniflorin ) 3. A (baicalin) - 4. ELELYT ( palmatine ) 5. /NBER ( berberine ) 6. B A2 ( baicalein )

A. XFRE L (reference substance ) B. A ( sample ) C. BEATBAERE S ( negative sample without Paeoniae Radix Alba ) D. TR A BA AR ( negative
sample without Scutell Radix ) E. B B PERE 5 (blank sample wihout Coptidis Rhizoma )

E 1 HPLC &i%HE

Fig.1 HPLC chromatograms

R1 BHSKMEXE

Tab.1 Linearity of each component

| %ix w175 LM R B
( component ) ( regression equation ) " (linear range )/ (mg-mL™") (LOD)/(mg-mL™")
BT (gallic acid ) Y=2.002 x 10'X-2.035 x 10* 0.999 6 0.003 6~0.043 8 0.001
25254 (paconiflorin ) Y=1.321 x 10'X-1.167 x 10° 0.999 5 0.028 5~0.355 9 0.005
H#%2 (baicalein ) Y=2.596 x 10'X-1.350 x 10’ 0.999 5 0.005 5~0.066 0 0.002
5T (baicalin ) Y=1.572 x 10'X-1.444 x 10’ 1.000 0 0.060 8~0.480 7 0.001
ERIREL LT ( palmatine hydrochloride ) Y=4.176 x 10'X-2.674 x 10* 0.999 9 0.009 4~0.140 8 0.001
ERIR/NEERK ( berberine hydrochloride ) Y=5.286 x 10'X-3.964 x 10° 0.999 9 0.052 1~0.520 8 0.001
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=2 MEREERIXIER (n=6)
Tab.2 Results of recovery tests
Wy FikE T it P PN HIEE S mflfes ﬁifvli:jf RSD/%
( component ) (sample weight )/g  (content ) /mg (added ) /mg ( measured ) /mg (recovery ) /% recovery ) /9%
WETFmR 0.248 7 0.232 0.237 0.470 100.4 100.4 1.8
(gallic acid ) 0.2390 0.223 0.237 0.469 103.8
02433 0.227 0.237 0.462 99.2
0.2455 0.229 0.237 0.464 99.2
0.2455 0.229 0.237 0.467 100.4
02433 0.227 0.237 0.462 99.2
ATENTY 0.255 4 2.118 1.779 3.952 103.1 103.0 0.87
(paconiflorin ) 0.2539 2.106 1779 3.944 103.3
0.2510 2.082 1.779 3.910 102.8
02525 2.094 1.779 3.940 103.8
0.2539 2.106 1.779 3.945 103.4
0.2553 2.117 1.779 3.920 101.3
WA 0.242 1 0.535 0.550 1.057 94.9 97.6 1.7
(baicalein ) 0.2507 0.554 0.550 1.096 98.5
0.246 2 0.544 0.550 1.089 99.1
0.2525 0.558 0.550 1.103 99.1
0.243 4 0.538 0.550 1.076 97.8
0.2425 0.536 0.550 1.064 96.0
BT 0.2575 4.633 4.807 9.410 99.4 100.2 0.66
(baicalin) 02578 4.638 4.807 9.440 99.9
0.256 4 4.614 4.807 9.457 100.7
0.260 9 4.695 4.807 9.562 101.2
0.2557 4.601 4.807 9.404 99.9
0.255 6 4.598 4.807 9.398 99.9
NS 0.2610 0.922 0.938 1.839 97.8 99.3 1.7
( palmatine 0.2559 0.904 0.938 1.829 98.6
hydrochloride )
0.255 6 0.903 0.938 1.823 98.1
0.257 6 0.910 0.938 1.856 100.9
0.2579 0911 0.938 1.866 101.8
0.256 4 0.906 0.938 1.830 98.5
SRR/ INEE, 0.260 5 3.331 3.125 6.452 99.9 99.6 0.63
(berherine 0.255 4 3.265 3.125 6.364 99.2
hydrochloride )
0.255 1 3.262 3.125 6.342 98.6
0.257 4 3.291 3.125 6.428 100.4
0.257 1 3.287 3.125 6.410 99.9
0.256 1 3.274 3.125 6.379 99.4
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29 HEEIE
I3 R BRI 1T HLRE A 24 0.5 g, 4% “2.2.27 T

T ER A A A, #4217 IR g SRR
MR , i B, TS i, SR LR 3.

®3 ERSEHEENELER (mg g, n=3)

Tab.3 Content determination results of each component

G BT GG [ WA R T LN
(No.) (gallic acid ) ( paeoniflorin ) ('baicalein ) (‘baicalin ) ( palmatine hydrochloride )  ('berberine hydrochloride )

S1 1.083 8.236 2.329 19.602 3.122 11.776
S2 1.112 8.030 2.221 20.115 3.010 11.002
S3 0.968 7.794 2.510 21.173 3.121 11.597
S4 0.931 7.033 2.021 21.315 2.870 12.302
S5 1.133 8.116 1.977 18.665 3.012 12.553
S6 0.866 7.233 2.422 18.335 3.229 12.001
S7 0.919 7.925 2.175 18.385 3.012 13.245
S8 0.901 7.102 2.011 19.552 2.966 12.552
S9 0.991 7.885 2.336 20.166 3.300 11.699
S10 1.081 7.915 1.963 17.272 3.229 13.087
S11 1.122 8.223 1.996 19.663 2.995 12.116
S12 1.022 8.110 2.236 20.566 3.022 11.772
S13 0.856 7.652 1.929 19.762 3.374 12.613
S14 1.002 7.022 1.863 18.012 2.889 12.300
S15 1.111 8.565 1.996 19.023 2.996 13.010
S16 1.050 8.012 2.094 20.336 3.200 12.655
S17 0.933 8.294 2.210 17.992 3.533 12.786

2.10 %%ﬁ\*ﬁ SI0 5 1‘0 1‘5 29 %5

BEHI SPSS18.0 bt or At rh RGURA Ry s

B 2255 s ( Ward’s method ), %f 17 #EHPLC B9 g3

SE 0 AR I A5 LAY B R AT O OF A RS S

BRI, L IR B, S5 SRR 2 Fros . 17T HtEE stz

5 CBCRT 43 9 2%, FE Ak S1.52.53.54 .88, sa

S9.S11,812, 813,816 4y — 2%, H{¥KS5.96.57, ST

S10.S14.815 817 H A% —25 , R A 22 i sis
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Fig.2 Tree diagram of clustering analysis
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I 75 4% He A e %) AR X W TRTRR RSD 3 /N T 4.8%. g
FH 2012 i Hp 24 €535 45 20 B35 A0 AL BE DF- 4 B
A5 5047, I A5 €2 33 J 22 () 0 AR ARLBE A 1, 73 5 4 26
2115 ROEMIREE  REE RIS (45 S17) 2y
0.5 g, #% “2.2.2” WU T Jr il & At s, #% “2.17
TR 38 45 T 0.2.4.8.12.24h #F R 52, DU
/INBEG Ry 2 BRUG , I75 45 2LA U AR XTI TR RSD
BI/NF 4.6%. 1 FH 2012 Jig 2 (5 3% 5 20K 1% A
L0 VF M R A 4R A7 49 B, A €2 335 (81 22 ) 14 A 0L
FER 1, RV WA 24 h AR e 1 R AT, 75 & AH ¢
2116 FEEMHIAE EHEFRICEMS (45 S17) 2y
0.5 g, 4T 6 4y, ¥ “2.2.27 T 7 v il 45tk i %
W, HE 2,17 TN A S AR R L L /NEER Ol S
TR, A5 45 AT W AF X WA RSD 21/ 19%.

IO FH 2012 Jig H 25 €833 4 230 1 1% R 4D BE A A
FE43HT IS € 33 P 22 ] B RRALLRE Ry 1, 395 B A G 2
2117 Sy OrEk #2227 TR 5 A R
VWL, HE 2.7 TR B AR ERE I 2 L 5 A 2012
R Hp 24 68 5 4 S0 A B0 BE PE A AR, ST 1R
k2 BRI ) B R 1, AR kT BECRR AE R 3
(I 3), 17 it B 5 59 HPLC FRAF B 0L 3. JL
FET 21 A, Hop 1 SR TR T Sl
ATEAT 13 S ST 14 SE N DT 15 5
W SRy /INBER L 19 S B R . DLERIR/NEER N S
HR W , 198045 I G A AR XA B B U, 25 SR 45 31
A% LA W P AR T 0 i L, 25 SRR 55 PR FH P T
BT 17 AR S5 X R P A AR DL L 25
W6,

A/AU
14
0.3
i 115 A
13 '
0.2
0.14 . | 16
1 1 / T
1 5 6 | 17 21
o 23 4y 3 7 8%/ A l_ 20 /  t/min
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A. A7 14 ( common peaks ) B. ZMNEE (overlay chromatograms )
E 3 HPLC 4fEEi%
Fig.3 HPLC characteristic chromatograms
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Tab. 4 Relative retention time of common peaks

No. S1 S2 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17
1 0.108 0.108 0.107 0.108 0.108 0.108 0.108 0.109 0.109 0.109 0.106 0.108 0.108 0.108 0.108 0.108
2 0.152  0.150 0.153 0.152 0.152 0.152 0.152 0.152 0.150 0.150 0.150 0.152 0.151 0.151 0.151 0.151
3 0.205 0.203 0.204 0.205 0.205 0.205 0.205 0.204 0.204 0.207 0.204 0.205 0.205 0.205 0.205 0.205
4 0.305 0.308 0.305 0305 0305 0305 0305 0305 0301 0302 0302 0305 0305 0305 0303 0.303
5 0.355 0.350 0.356 0.358 0.355 0.355  0.355 0355 0355 0355 0355 0355 0355 0355 0355 0355
6 0.525 0.530 0.527 0521 0525 0525 0525 0525 0525 0520 0525 0.525 0525 0.525  0.525  0.525
7 0.744 0.741 0.745 0.744 0.743 0.744 0.743 0.743 0.743 0.741 0.740 0.741 0.740 0.745 0.740 0.740
8 0.759 0.762 0.757 0.759 0.759 0.754 0.759 0.759 0.758 0.759 0.759 0.757 0.757 0.758 0.758  0.758
9 0.892 0.889 0.891 0.891 0.891 0.891 0.891 0.891 0.892 0.892 0.892 0.892 0.892 0.890 0.892 0.890
10 0.897 0.898 0.898 0.898 0.897 0.897 0.897 0.897 0.897 0.899 0.899 0.898 0.897 0.897 0.897 0.897
11 0.906 0.906 0.907 0.907 0.907 0.907 0.907 0907 0907 0908 0907 0907 0906 0906 0906 0.906
12 0.939 0937 0.939 0939 0939 0939 0939 0939 0939 0939 0938 0939 0939 0939 0938 0.938
13 0.963 0962 0962 0962 0965 0963 0963 0963 0960 0963 0965 0963 0963 0963 0963 0.963
14 0985 0984 0985 0985 0985 0985 0985 0983 0983 0983 0983 0.985 0.985 098 0.986 0.986
15/S 1.000  1.000  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000
16 1.020 1.020 1.021 1.022 1.022 1.020 1.020 1.020 1.020 1.021 1.020 1.021 1.020 1.022 1.019 1.019
17 1.043  1.048 1.047 1.043 1.043 1.043 1.043 1.043 1.043 1.045 1.045 1.045 1.045 1.045 1.045 1.045
18 1.079 1.083 1.078 1.079 1.079 1.079 1.079 1.079 1.079 1.079 1.079 1.079 1.079 1.079 1.079 1.079
19 1.179 1189 1.179 1.179 1.182 1.182 1.178 1.179 1.179 1.171 1.179 1.179 1179 1.179 1179 1.179
20 1.333  1.329  1.333  1.333 1.333 1333 1331 1333 1333 1333 1333 1333 1333 1335 1335 1.335
21 1.357 1349 1359 1357 1357 1.358 1351 1.357 1.357 1.357 1.357 1.357 1357 1357 1355 1.355
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Tab.5 Relative area of common peaks

No. S1 S2 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17
1 0.037 0.037 0.037 0.037 0.038 0.038 0.039 0.037 0.038 0.039 0.039 0.036 0.038 0.039 0.035 0.037
2 0.032  0.030 0.030 0.030 0.032 0.032 0.032 0.030 0.030 0.031 0.031 0.035 0.032 0.032 0.030 0.032
3 0.031 0.032 0.032 0032 0031 0031 0031 0031 0.031 0032 0.032 0.032 0.031 0.033 0.030 0.031
4 0.023  0.022 0.023 0.022 0.030 0.028 0.030 0.022 0.024 0.023 0.023 0.022 0.023 0.023 0.021 0.023
5 0.085 0.079 0.081 0.081 0.084 0.090 0.084 0.080 0.089 0.080 0.080 0.081 0.083 0.084 0.079 0.084
6 0.120 0.111  0.111  0.053 0.117 0.118 0.114 0.106  0.115 0.119 0.118 0.126  0.107 0.118 0.106  0.113
7 0.026 0.022 0.020 0.022 0.026 0.026 0.022 0.021 0.022 0.022 0.026 0.022 0.021 0.021 0.021 0.021
8 0.064 0.057 0.058 0.057 0.064 0.063 0.064 0.055 0.061 0.060 0.065 0.059 0.064 0.064 0.060 0.060
9 0.073  0.067 0.066 0.066 0.072 0.072 0.072 0.068 0.069 0.068 0.068 0.066 0.072 0.074 0.067 0.072
10 0.076 ~ 0.077 0.076  0.076  0.073  0.074 0.074 0.071 0.074 0.074 0.075 0.076  0.074 0.076  0.070  0.075
11 0.232 0229 0229 0229 0230 0230 0230 0218 0.228 0228 0.228 0.229 0.228 0.232 0.216 0.232
12 0.020 0.021 0.021 0.020 0.021 0.021 0.020 0.019 0.021 0.021 0.021 0.021 0.020 0.021 0.019 0.020
13 0.515 0500 0.500 0.499 0518 0519 0518 0483 0.504 0500 0499 0.500 0.519 0516 0479 0513
14 0.228 0.228 0.228 0.228 0.228 0.228 0.228 0.214 0.228 0.228 0.228 0.229 0.228 0.228 0.212 0.227
15/S 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
16 0.034 0.026 0.026 0.026 0.035 0.035 0.035 0.032 0.027 0.027 0.027 0.037 0.035 0.035 0.032 0.034
17 0.054 0.045 0.045 0.046 0.055 0.055 0.054 0.051 0.047 0.054 0.046 0.046 0.054 0.054 0.050 0.054
18 0.090 0.092 0.092 0.092 0.091 0.090 0.091 0.08 0.091 0.092 0.092 0.092 0.091 0.090 0.084 0.090
19 0.076  0.076 0.076 0.076 0.077 0.076 0.077 0.072 0.077 0.077 0.077 0.076  0.077 0.076  0.071  0.075
20 0.035 0.034 0.034 0.034 0.035 0.035 0.035 0.033 0035 0.035 0.035 0.034 0035 0.035 0.032 0.035
21 0.020  0.020 0.022 0.020 0.020 0.021 0.020 0.019 0.021 0.021 0.021 0.020 0.020 0.020 0.019 0.020
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Tab. 6 Similarities of 17 batches of samples

No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 R
S1 1.000

S2 0.998 1.000

S3 0.996 0.992 1.000

S4 0998 0.996 0.992 1.000

S5 0.992 0.998 0.993 0.995 1.000

S6 0.998 0.996 0.993 0.995 0.992 1.000

S7 0998 0.996 0.998 0.993 0.995 0.990 1.000

S8 0.995 0.995 0.994 0991 0.992 0.990 0.992 1.000

S9 0.999 0.995 0.998 0.990 0.991 0.993 0.998 0.995 1.000

S10 0.992 0.002 0.996 0.998 0.999 0.999 0.995 0.998 0.998 1.000

SI1T 0.992 0.995 0.995 0.998 0.998 0.995 0.998 0.998 0.995 0.998 1.000

S12° 0.998 0.995 0.996 0.995 0.998 0.990 0.990 0.991 0.992 0.993 0.993 1.000

S13°.0.992 0991 0995 0.992 0.994 0.996 0.998 0.995 0.995 0.996 0.998 0.998 1.000

S14 0991 0991 0.992 0999 0.995 0.995 0.996 0.996 0.995 0.992 0.995 0.995 0.995 1.000

S15  0.995 0.995 0.994 0996 0.994 0991 0.992 0.992 0.991 0.991 0.998 0.997 0.995 0.995 1.000

S16 0998 0.991 0.991 0.990 0.990 0.993 0.998 0.995 0.995 0.997 0.997 0.997 0.992 0.991 0.998 1.000

S17 0998 0.995 0.996 0.999 0.994 0.992 0.990 0.991 0.994 0.994 0.997 0991 0991 0.993 0.997 0.993 1.000

R 0.995 0.995 0.998 0.996 0.997 0.997 0.998 0.993 0.995 0.996 0.999 0.997 0.998 0.996 0.998 0.998 0.996 1.000
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