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Quality evaluation of Scutellaria baicalensis based on HPLC fingerprints,
chemical pattern recognition and content determination
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ABSTRACT: AIM To evaluate the quality of Scutellaria baicalensis Georgi. METHODS  The HPLC
fingerprints were established, after which cluster analysis and principal component analysis were performed.
Baicalin was used as an internal standard to calculate the relative correction factors of scutellarin, wogonoside,
baicalein, wogonin, oroxylin A and oroxin A, then their contents were determined by quantitative analysis of multi-
components by single-marker (QAMS) method. RESULTS There were 15 common peaks in the fingerprints for
30 batches of medicinal materials with the similarities of 0. 821-0. 999, 7 of which were identified. Various batches
of medicinal materials were clustered into two catagories, three principal components demonstrated the accumulative
variance contribution rate of 86. 049% . Seven constituents showed good linear relationships within their own ranges
(r=0.999 7), whose average recoveries were 93. 02% —99. 85% with the RSDs of 1. 12% —1.98%. The result
obtained by QAMS approximated those obtained by external standard method. CONCLUSION This stable and
reliable method can be used for the quality control of S. baicalensis.

KEY WORDS: Scutellaria baicalensis Georgi; quality evaluation; HPLC fingerprints; chemical pattern

recognition; content determination; quantitative analysis of multi-components by single-marker ( QAMS)

WX N B B Y # % Scutellaria baicalensis 6™, RIFEIM 7= o 3855 25 5 30% 25 WAL 2% LA 17
Georgi TR, AW HMIE, B AMEESEY ERFE2ZES, B2 2 H 5 i f e v —
VG VB PR v e o T /5 S G ¢
U, BHABR, PUE . PR S 2 R 2 S 2020 4ERR (PEZG ) DL AT & RN R
PECT L SR, BEE E SRR H R S 200 EEsEHIEERTY, UELL 4 U S MR [ 7

IFEEHA. 2025-12-23
EEWB., EFEHEABEITR BB A4 20207 FA L (2020YFF0426288) 5 LRt i 3R XL F A A B FR BT H  ( YQRC2024-
16)
EEEN . BIPMR (1985—), B, td, MIFAE2500, NEZY k2 smas | 59PNt . E-mail: dongdanhu@ 163.com
1444



2026 4F 5 A
Fa8 K HESH

R %

Chinese Traditional Patent Medicine

May 2026
Vol. 48 No. 5

M Z BN 225, B2 A5 256 PE I B U3 TE b
1T HPLC F88C TS RE 22 W AE 24 04 B AR AL 22 4
fEAy A, B H R A B O kY 4k
2RO AT S ST 1 1 B 450 h P2 OGS
B O 22 5, WA 4G T 58 OE ML E 4
Bt — PRt S A S A AR I T
A E 1 A PR G B 2t R RT S0 0 22 B 05 s (] A
E, RRWTATHA, e 7808, 2o it
2y R PP AR g RS

AR B AR RAE | T U] 248
PR it T— R0 5 B PPN R m , MR AR 2 T
WAGIZ 2 Tt — S 5 = b2z v, IR s LA
BT N AR ) — I 22 P 0 B B R DO A
., mER, EESR, TERREA, TREAXKA
H A, DU H B AR S A B R 2
A
1
1.1 254 2024 4F 1 H E 2024 44 AT FR
W 10 7= ML B % BN 3 4, BR R 1,
SRR ERNIENM, 45 2020 4 E 25 )
—HRAHOCHLAE o

*1 EZER
Tab.1 Information of S. baicalensis
7 4 G

OB W7Es HBCD-1,HBCD-2 . HBCD-3
BEi NMCF-1 NMCF-2 NMCF-3
1P A 3 SXLL-1,SXLL-2 SXLL-3
[SiTERS SXSL-1,SXSL-2,SXSL-3
HoE v GSDX-1,GSDX-2 . GSDX-3
IR I U SDLY-1,SDLY-2 SDLY-3
TR U PH HNLY-1 ,HNLY-2 HNLY-3
Wb Bt HBES-1 HBES-2 HBES-3
Pu L SCLS-1,SCLS-2 ,SCLS-3
il YNWS-1, YNWS-2 YNWS-3
1.2 ME LHEAE 1260 Infinityll &5 208 M (3%

1, BUE B RESIRIEY (DAD) (SEHEZHER
BHEAT]) 5 PL2002 HLF 207 KF (0.01 mg, i
TR FE R 24 ) 3 KQ-500DE #8 7 i 42 B
(PR 500 W, A% 40 kHz, B li# s {54 bR
) 5 RE-52AA e 78 kAN (RS AR AL 2%
J7); Simplicity #4KHL (B EBEIEAAE)

1.3 KA EAF (S 110715-202223, 4
97.2% ) . FFEEEAY (L5 110842-202411, 4l JiF
91.0% ) ., M B A (5 112002-202303, 4l JF
98.5% ). B A & (Ht'5 111595-202309, 4l Ji¥
98.6% ), B A K (5 111514-202207, 4l JF

98.5% ) X HESHINA F v 6 b 24 R AT B
TIE40E A (LS F22HB175829, 4l =98% ) .
TJ24E% A1 (5 M31HB182558, 4liEF =98% )
XTSI A LR AR R R A R A E L, BB
CNE (faifkal, ZE[H Fisher Scientific A H) ; MR
(orpral, EZEF SR A RAR); #Baik
(A .
2 AE
2.1 &% #  Agilent ZORBAX SB-C, (il 4
(250 mmx4.6 mm, 5 um); WA EE (A) -
0. 1% W2 (B), BHJEVERL (0~20 min, 18% A;
20~30 min, 18% ~30% A; 30~60 min, 30% ~50%
A; 60~70 min, 50% A; 70~75 min, 50% ~65% A ;
75~80 min, 65% ~18% A); ABUR A 1.0 mL/min;
FEIR 30 °C; K I9% K 280 nm; #EEER 10 pL, FH
WIS g, AMEF 5 000,
2.2 MRRERA A KMERIRES T, B
. DOEETT, mAR, WEESE, TEKEA,
TRAE A XS R, & TERT, HEE
I EREZZE, B, 3R ERE S 5N
148.52, 1.67. 42.45, 13.15, 4.28. 1.71,
16.37 pg/mL WIS, BIAS, BT 4 CrkFHEbG
TRAE
2.3 BhXSmERA &  IAMIEE, M 40
Hifi, FEMRE 0.3 ¢, B THEHIEIES, BE
JIA 100 mL70% H B, FRoE s, @A (23 500
W, Ji% 40 kHz) 428030 min, & E=FIE, 70%
R AR I B T, #8257, 0.45 wm TRFLUE T
UE, MR, BRI,
2.4 e BEEyEFHFE WE Al iR
(HBCD-1), 7 “2.17 i€k & N R 2 6
W, USRS, T3 A WA X {5 B ]
FURH XF 0 T R, B EROME % B, HUIE] — it 25 M
(HBCD-1), #% “2.3”7 WiF 5 F4rHl & 6 it
WA, 16 “2.17 WEEAM TR, D
WSH NS, TSR AR DR B8 5[] FAR X
e AR, A E A M, BRI R
(HBCD-1), T 0. 4. 8, 12, 16, 24 h 1F “2.1”
WSO F RN G, DS ASE, 1%
A5 WA A X O B I () FIAR DG T A, 5 e e 1
2.5 Bk R BARNLEIEN B30 A, %
“2.3" WU kA R, fE <2, 17 i
AT HEREIE , SR« 2 g e S0 R A
PIEPEMN RS (2012 W), LA HBCD-1 b %} g,
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BEE BT 3 FERE K7 0. 1 min, S JF 7 B0 4 it
AR, FIFE AR, DILEUE =0.90 K
FFEER,

2.6 HFHEXRA

2.6.1 AT LA W AR X 0 1 AR AR i
K SPSS26. 0 1At ik BR G EE B #4700, 4
LR INEIS

2.6.2  FERSHT LIS WA T R R A
K HI SPSS26. 0 FRAFiHEAT o0 b, XHEE#EAT bR ifE AL
AR TR . Oy 22 Dk R R Ry 2% vk
ROPRRERSY, SRR,

2.7 =M RH—-MZIWE,

2.7.1 LYEXRRFE PO S WE G, 7
“2.17 WEATERAET AR 3, 6, 9, 18, 36,
54 WL E, DI B SRR SO B AR (X)), 0
TR AR (V) #EATIIE,

2.7.2  JrikfEE L MR O R T R
(HBCD-1), 7E “2.1” Wi & F RN E 6
W, HEKEE, WE—HL254 (HBCD-1), #%
“2.37 TR )5 kAT 6 il s W, TR
“2.17 WEESM T RN E, BREEM, I
[ — W (HBCD-1), T 0, 4, 8, 12,
16, 24 h #E “2.1" A% T A E 6 1K,
TR ENE, B WEA R S EC B2y
0.30 g, 3£ 6 6y, & 100% 7K V-4 25 hn A% B 5
fie “2.37 WUR kR AR W, E C2.17
T i S A T R, A IR

2.7.3  MXPRCIER FIH5E R IR O IR TR
Wh, fE 2017 WS R N UEREIE, DLES
TRWPR, THREF RS | DUES T, AR W
WER, TRERAEA, T2IE A FTHRERNT
Sfoes /A\ﬁj:’fk/s =f/f.= (CA,) 7/ (CA), Hrp
C, AHMP I &, A, HHABSTETE R, €,
WhR & iE, A, W NARIETER, P47 6 1K,
2.7.4 TR o F A [F A A
( Agilent ZORBAX SB-C,;, Waters Symmetry Cq.
Shimadzu Inertsil ODS-3 Cj;, 250 mmx4.6 mm, 5
pm) | AR (28, 30, 32 C) ., ABURE (0.9,
1.0, 1.1 mL/min) XFAHXEEIE R F A5, SF47
3R,

2.7.5 S EWE B30 Hhehk, & <237
U ikl A W, E <2, 17 WAk SRk
THEREE , A RER AR . — 2 A T A
BT i,
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K47, fEEEHI T, BT A A WA X
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Fig.1 HPLC fingerprints for 30 batches of S. baicalensis
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Fz2 HEEMNELR (xxs, n=3)

Tab.2 Results for similarity determination (x+s, n=3)

g} AEALRE SERIARLEE Jo e — B SR P1H giiloren
Mo BT 0.991~0.999 0. 996+0. 004 h <0. 001 a
BEPNS 0.992~0. 996 0. 994+0. 002 e <0. 001 a
Ly B 0.981~0.988 0. 985+0. 004 K 0. 003 ab
[SQUTTERES 0.972~0.976 0. 974+0. 002 K 0. 008 abe
HE v 0.961~0.975 0. 966+0. 008 R 0.025 abe
IR I U 0.961~0. 965 0. 963+0. 002 K 0.015 abe
VAT R I BH 0.957~0. 962 0.959+0. 003 K 0.031 abe
1AL Bt 0.891~0.932 0.912+0. 021 Lk 0. 065 bed
Py i 0.863~0. 884 0.875+0. 011 % 0. 285 d
pyaprall 0.821~0. 902 0. 8560. 043 2% — d

T PR SCINX IR, ARSI P AR P RN T B EVE 2R (P>0.05)

JERIRT0.95, Fit—BrEBsr; 8 2 RMPEEER
Z/NF0.90, FE—SMEZE, SHAUEFNMMYIE.
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Fig.2  Cluster analysis dendrogram of 30

batches of S. baicalensis

3.3.2  ERUMIHT RT3 AN TR ERAEAE 2 Bk
6.867. 3.052, 1.351, JFZEBTHkRAHN 51. 815% |
24.186% . 10.048% , ZRFIJ5 2 GiwkFE N 86.049%
REdChr AR SR 25 M R AR AR, Hodb, E 4 1
(PC1) XPRjgk i KH g 2, 3 (BFESH) .
4.5 (X)), 6, 7.8, 9 (TELXEAH).
10 (DUEET), Hmap (H#A IE 5Tk, ERmzy
WA o 2 S (A Do, T A 22 A3 e 4 A1
Wt s sy 2 (PC2) %Ry gk far B8 K Sl 1
12 (EXR), 13 (NEXEFE), 14, 15 (T4
FA), BT W RS B B A X S A A,
IR ARG OB ES;, EMa 3
(PC3) XNk KF A 11, SR 12

MAEREE BT LR LR

SRIG, FETILA W 0 TR RS 2 30 15 B £k i
BB, IR AR B RO ST AR A, 25 SR LA
3. FHULTIA, S[R] = Hh 245 b 5t B4 7= b 5 4 1) B
s, P E AR R H o 2 Y e L 2E S, AT
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Fig. 3 Score plot for principal component

analysis of 30 batches of S. baicalensis
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Tab.3 Linear relationships of various constituents
% [l )= 7 r RANETLIE g
BT Y=2.256x10°X+8. 536103 0.999 9 0.445 6~8.020 1
LSRNl Y=1.963x10°X+3. 672x103 0.999 9 0.005 0~0. 090 2
ST Y=4.439x10°X+1. 658x10° 0.999 8 0.127 4~2.292 3
WER Y=3.361x10°X+6. 036x10° 0.999 7 0.039 4~0.710 1
WHEAR Y=4. 153x10°X+0. 985x10° 0.999 8 0.012 8~0.231 1
TEHRKZE A Y=5.945x10°X+3. 233x10? 0.999 8 0.005 1~0.092 3

TREEE AL Y=3.721x10°X+7. 239x10? 0.999 7 0.049 1~0.884 0
3.4.2 HkEFEELR TENEERR T, A 1.65% , FWAEWAE 24 h WA EME REF, 7EINEE (A

HPRREAT | OEAT  mAS R DUES R, TR
A, TEYE A HIEH RSD 70514 0.52% |
0.81% . 0.68% . 0.75% . 0.82% . 0.65% . 0.78% ,
RWEHRG B R B Ar, fEEE M, &8s
H RSD 43 %4 0.85% . 0.96% . 1.02% . 1.25% .
1.12% . 0.98% ., 1.05%, KM T EELENER
U fERRE MR, & LT & &L RSD 40l R
1.029% . 1.12% . 1.25% . 1.56% . 1.32% . 1.18% .

W 5, 45 R 4 7 34 R Tl R Ay IR
99.85% . 94.08% . 96.22% . 98.65% . 97.52% .
94.13% . 93.02% , RSD 43 %l A 1.25% . 1.98% .
1.62% . 1.78% . 1.66% . 1.12% . 1.58% .

3.4.3  FAXTRCIE BT R R A R A X
MR F W3 4, WA RSD ¥/NTF 2% , R
HEEM R,

F4 BEESHEMRERTF

Tab.4 Relative correction factors of various constituents

% AHXAE IE K MEE (n=6) RSD/%

Lig g s 0.648 8 0. 643 6.0.648 7.0.639 1.0. 646 3.0.673 1.0.641 9 1.91
DS 1.480 1 1.407 9.1.4132.1.403 6,1.407 1.1.392 1 .1.424 9 0.77
R 1.584 1 1.5691.1.624 1.1.584 3 .1.589 6.1.594 5.1.543 2 1.70
WA ZE 1.166 5 1.1623.1.1912.1.143 3 1.174 5.1. 169 8 1. 157 8 1.39
TEHEA 0.788 5 0.799 1.0.786 7.0.800 4.0.771 9.0.783 4.0.799 9 1.52
TEZEE AT 1.654 9 1.6572.1.6327.1.6122.1.674 2.1.694 5.1. 658 8 1.77

i PP B 5 0 s, T Al (1% 45 1 A
A5 O ERE | R BRI AR A I
WITCH] B (RSD<2% ), 22 W19% )y vk T 1
KA,

3.4.4 FESEEIE SERE S, dukel
WA NSEARIE . LTS BR =2 hE S A
s TN, = sci T E d, BB E
2020 FERAR (PR ZG ) ARdE (R T 9.0% ) 5
—WMZPE, AMRE TR 45 R (RSD<2% ),
FARTE TG H U T S e

4 iTig

EFXTELH HPLC 5 80 EEHEA T AR LBE PEA 14 SR
PR, ASCgg | Ak2siiCl, 2SR s, R
SIFTRERS 30 HE B A B A RSt Sk
Gl = KONAWI G 5 B e — e T %
B RAREY, Hob PCl EEHMEST, WES
FEAETTMR, UESC R A i XA 25 M o S )
ISR, 1 PC2 KB 51 oC il ig 22 5,
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x5 BERIPERENEER (%)
Tab.5 Results for content determination of various constituents (% )
S P HAAT PR DU WA R
bR MR —MZIE S RSD SMREE —IIEITEE RSD O AMRE —WEITE RSD
b R HBCD-1 16.6932 0.1189  0.1167 0.93 3.9979  3.964 6 0.42 0.6628 0.659 6 0.24
HBCD-2 16.3892 0.1022  0.1046 1.16 3.6842  3.7433 0.80 0.6011 0.610 7 0.79
HBCD-3 16.7367 0.1055  0.103 7 0.86 3.9148  3.9653 0.64 0.5923 0.5827 0. 82
SEPIN NMCF-1  16.7754 0.0934  0.091 2 1.19 3.9742  4.0537 0.99 0.483 4 0.474 3 0.95
NMCF-2  17.2163 0.0947  0.096 2 0.79 4.0327  4.1413 1.33  0.5523 0. 560 7 0.75
NMCF-3 16.5621 0.0855  0.0852 0.18 3.9419  3.8957 0.59 0.565 1 0.573 4 0.73
174 & % SXLL-1 15.5642 0.0799  0.0802 0.19 3.9972  3.9199 0.98 0.5341 0.529 8 0.40
SXLL-2 15.5380 0.074 1 0.072 2 1.30 3.6492  3.7225 0.99 0.4712 0.464 0 0.77
SXLL-3 15.6350 0.0749  0.076 1 0.79 3.8382 3.7846 0.70 0.5125 0. 506 2 0.62
8% P R 3% SXSL-1  14.3961 0.0559  0.0556 0.27 3.3492  3.296 1 0.80 0.5799 0.589 1 0.79
SXSL-2  14.6555 0.0583  0.059 5 1.02 3.4367  3.4424 0.08 0.5642 0.554 8 0. 84
SXSL-3  14.5320 0.0633  0.062 8 0.40 3.2390  3.2599 0.32  0.6200 0. 609 5 0.85
o v GSDX-1  12.3511 0.0986  0.099 3 0.35 3.2602  3.2452 0.23 0.7326 0.733 8 0.08
GSDX-2  12.1241 0.104 1 0.104 8 0.34 3.4767  3.4199 0.82 0.7244 0.717 8 0. 46
GSDX-3 12.7469 0.1187  0.116 8 0.81 3.817 3.9630 0.91 0.9072 0.916 7 0.52
IR I T SDLY-1 14.5012 0.1079  0.106 8 0.51 3.7984  3.783 4 0.20 0.6231 0.6152 0. 64
SDLY-2 14.5426 0.1065  0.107 7 0.56  3.566 3 3.540 2 0.37  0.5909 0.594 6 0.31
SDLY-3 14.6960 0.1078  0.1093 0.69 3.5838  3.6228 0.54 0.5734 0.581 6 0.71
TR % FH HNLY-1 11.7632 0.0577  0.0570 0.61 2.6109 2.5752 0.69 0.7412 0.728 6 0. 86
HNLY-2 11.8695 0.0692  0.068 1 0.80 2.5741 2.548 0 0.51 0.7782 0.782 3 0.26
HNLY-3 11.9237 0.0636  0.063 0 0.47 2.6098  2.6332 0.45 0.690 1 0. 693 7 0.26
1 S it HBES-1 11.0613 0.0754  0.076 5 0.72 2.5867 2.5852 0.03 0.6881 0. 695 2 0.51
HBES-2 11.1357 0.0709  0.070 1 0.57 2.5988  2.5821 0.32  0.6890 0.678 6 0.76
HBES-3  11.1749 0.070 1 0. 068 8 0.94 2.3911 2.401 8 0.22 0.7562 0.767 0 0.71
PO L SCLS-1  10.6364 0.0644  0.0657 1.00 2.3874  2.3795 0.17 0.7451 0.739 6 0.37
SCLS-2  10.1365 0.0688  0.069 4 0.43 2.3122  2.2833 0.63 0.6933 0.6915 0.13
SCLS-3  10.0536 0.0629  0.061 7 0.96 2.2113 2.177 1 0.78 0.7959 0.780 8 0. 96
P pralll YNWS-1  10.7563 0.0674  0.066 1 0.97 2.5739  2.5322 0.82 0.669 7 0.682 1 0.92
YNWS-2  11.6923 0.0733  0.0720 0.89 2.1908  2.2039 0.30 0.7878 0.784 0 0.24
YNWS-3  10.8925 0.0755  0.073 1 1.62  2.409 1 2.390 1 0.40  0.743 1 0.744 0 0.06
—_ . EEa DA Z TIRALE A FRUE AT

ShbRi: AMREE —MZIRE RSD O AMRiE —MIEITEE RSD O AMRE —WIZIFEE RSD
LR f HBCD-1 16.6932 0.2687  0.2655 0.60 0.1178  0.1158 0.8 1.847 1 1.826 1 0.57
HBCD-2 16.3892 0.186 1 0.188 0 0.51 0.1277 0.1271 0.24 1.6356 1. 605 5 0.93
HBCD-3 16.7367 0.2121 0.208 2 0.93 0.1251 0.126 1 0.40 1.7379 1.732 6 0.15
N2 ARG NMCF-1 16.7754 0.2677  0.262 8 0.92 0.1249 0.124 4 0.20 1.7803 1.784 9 0.13
NMCF-2  17.2163 0.2765  0.280 8 0.77 0.1326  0.1318 0.30 1.8710 1.902 0 0. 82
NMCF-3  16.5621 0.2006  0.2029 0.57 0.1170  0.1158 0.52  1.799 0 1.796 4 0.07
1L7g 5 32 SXLL-1 15.5642 0.2457  0.2413 0.90 0.1247 0.1261 -0.56 1.7624 1.725 0 1.07
SXLL-2 15.5380 0.2212  0.2255 0.96 0.1157 0.116 4 0.30 1.590 2 1.621 6 0.98
SXLL-3 15.6350 0.1942  0.197 4 0.82 0.1312 0.1297 0.57 1.7215 1.734 6 0.38
8% P R 3% SXSL-1  14.3961 0.1757  0.1750 0.20 0.0872  0.0852 1.16 1.4880 1.4820 0.20
SXSL-2  14.6555 0.1936  0.1902 0.89 0.0945  0.093 4 0.59 1.4679 1.447 2 0.71
SXSL-3  14.5320 0.1643  0.1653 0.30 0.0755 0.0738 1.14  1.5005 1.510 4 0.33
o v GSDX-1 12.3511 0.1598  0.158 1 0.53 0.0760  0.0757 0.20 1.3124 1.331 6 0.73
GSDX-2 12.1241 0.1576  0.160 1 0.79 0.0903  0.0920 0.93  1.400 4 1.397 6 0.10
GSDX-3 12.7469 0.1954  0.1920 0.88 0.0854  0.0851 0.18 1.404 7 1.410 7 0.21
IR IEYT SDLY-1 14.5012 0.2545  0.2530 0.30 0.1145  0.1139 0.26 1.609 2 1.590 8 0.57
SDLY-2 14.5426 0.2012  0.2020 0.20 0.1056  0.1051 0.24 1.5350 1.5342 0.03
SDLY-3 14.6960 0.2173  0.2153 0.46 0.1127  0.1103 1.08 1.6713 1.6255 1.39
VAl % PH HNLY-1 11.7632 0.1923 0.191 7 0.16 0.0790  0.0779 0.70 1.7360 1.7313 0.14
HNLY-2 11.8695 0.1839  0.1859 0.54 0.075 1 0.076 5 0.92 1.7216 1.739 7 0.52
HNLY-3 11.9237 0.2067  0.207 0 0.07 0.0835  0.0843 0.48 1.4364 1.431 0 0.19
1L it HBES-1 11.0613 0.2693  0.2715 0.41 0.1115 0.1113 0.09 1.5009 1.506 6 0.19
HBES-2 11.1357 0.2624  0.2597 0.52 0.1112  0.1102 0.45 1.6445 1.610 5 1.04
HBES-3 11.1749 0.2575  0.2535 0.78 0.1024  0.103 5 0.53 1.4791 1.470 0 0.31
PY L SCLS-1  10.6364 0.236 1 0.230 4 1.22 0.1175 0.1186 0.47 1.2540 1.247 8 0.25
SCLS-2  10.1365 0.2388  0.2382 0.13 0.1211 0.123 2 0.8 1.1777 1.198 2 0. 86
SCLS-3  10.0536 0.2186  0.2156 0.69 0.1126  0.1104 0.99 1.1894 1.175 1 0. 60
Pl YNWS-1 10.7563 0.2446  0.2458 0.24 0.1018  0.1010 0.39 1.2879 1.291 6 0.14
YNWS-2  11.6923 0.2308  0.228 8 0.44 0.0966  0.096 4 0.10 1.2448 1.244 2 0.02
YNWS-3  10.8925 0.2500  0.2456 0.89 0.1119  0.1109 0.45 1.1737 1.180 5 0.29
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