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(UPLC-0QQQ MS/MS) method for the simultaneous determination of 14 active components in Qiyu Sanlong decoction,

including L—argnine, monotropein, deacetyl asperulosidic acid, rutin, peimisine, calycosin—7-0—p-D-glucoside,
caffeic acid, solasonine, solamargine, p—coumaric acid, ferulic acid, calycosin, astragaloside IV and astragaloside 1.
Methods: The chromatographic separation experiment was performed on an ACQUITY UPLC BEH Cs column
(2.1 mm x 100 mm, 1.7 pum), with gradient elution of 0.1% formic acid aqueous solution (A)—acetonitrile (B) as mobile
phase at the flow rate of 0.2 mL * min™', injection volume of 5 pL, and column temperature of 35 °C . The ion source
was an electrospray ionization source (ESI), the scanning mode was simultaneous scanning of positive and negative
ions, and the monitoring mode was multiple reaction monitoring. Results: The 14 active components revealed good
linearity within their respective ranges (r > 0.995 0), RSDs of precision and repeatability were below 2%, RSDs of
stability were below 3%, and the average recoveries ranged from 88.4% to 108.5% with the RSDs ranging from 0.020%
to 3.6%. The content ranges of the aforementioned 14 components in 10 batches of self—prepared Qiyu Sanlong
decoction were as follows (in pg g_]): 667.28-785.78, 165.72-197.27, 196.32-275.60, 17.60-26.52, 4.68-10.75,
279.12-388.05, 26.00-47.57, 385.52-442.77, 288.00-358.82, 629.88-839.02, 86.67-125.83, 51.58-65.83, 25.50-
37.53, and 55.50-76.13. Conclusion: The UPLC-QQQ MS/MS method established in this study is rapid, accurate,
sensitive and repeatable, which can provide a reference for the quality control of Qiyu Sanglong decoction.

Keywords: Qiyu Sanglong decoction; active component; content determination; ultra—performance liquid
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E R =R IR YT R /N A1 R g 1) 44 2 v B
5507, I O e IR L B 20 4R M. i
NN N A ) AR 2 N E i A i N
P BT I DIRESE 10 BRAp 2541 A%, 1 25 B 32
f2 TIE I AR AL SRR AR T, AR 24 B2 b
g P R, B = e A I /N2 g 4 AL eT
e & 5 H T Hil mTOR/Beclinl/LC3 {55 HlAH X 40 Fl
Bax ., cleaved Caspase-3 #ll Bel-2 £ H ik, DL o
PD-1 155 10 P33 Thl S e WA Ko W EE =
0 V9 245 355 40 o B ity R I kA AR A TR 4 T AR A
€, X Bl I R AU OG0 1 T &, HoA T
7 X

TRAZEL iy I R P v 80O € — DU R AT
I E] BT 3% ( UPLC—Q TOF MS®) Hisi il T £ =
166 MME2E R P SRR R AR N 25 T, 43
BIAE R BRI 3R R v A2 rh U0 1 101,85, 93 A4
B = e 7 B SRR B A AR P O X s B
BT EE R = IR I EE /N 20 B A 9 0 T TE 25304 T
Ehilh, Rk - 80 CRMEA, Bk 14 AN
T = IR AN EE /N0 R AT 0 A O X
T =R T AT R BRI B T A
FIEY B, BT 22 ikis H UPLC M 2 =
HERR A R T B R A A

AL HR L

Fili —~7-0-B-D- FZIME T 5 A ior B &2, (B 7 2
FAR, T 4 . B = ROR AR 3 - — E PO
R IT3E (UPLC-QQQ MS/MS ) BA v HMIT L8
PR A RS S B Ty R T £
o s R T, AR E = e
Y 14 NSRS T S RIS, BE N E
DA T T s B BB R -
1 UBE5RHE
1.1 ke

T (H#E5 220401, 230701, 230702 ). Jg %5 (4it
5210601 ,220401.,221101 ), K J& (4t 5 211201,
220308002, 230301 ). Hi Je (4t 5 220601 . 220901 .
230201 ). % % (4t 5 210701210902, 230701 ). [
eI B (65 211201,220501 ., 221001 ), 36 A (HE
5 220801.,230201, 230501 )., & 47 (#t =5 210701 .
220601,221201 ), & B~ (L5 A220113, A221211,
A230320 )1 DLEE (45 210501 . 230201 . 2304030 ),
DL b 10 B 25k R i FAe s R (AR ), &
Brh B2y R 2Erh 2 B b O s LRI 2O e .
1.2 X%y

X B & L- K5 & R (HiE5 MUST-23090501 , 46 &
99.59% ). 7K fb 2% 7 (4t 5 MUST-21102315, 4fi Ji
99.86% ). 2 £, T 4 I FET IR (41t MUST-22020810,



‘JPA 5 M) 4 KF 22 E  ChinJ Pharm Anal 2025,45(5)

- 781 -

4l B 98.17% )., 7 T (it 5 MUST-22111214, &fi J&
99.04% ). T &5 S Bl -7-0-B-D—- i %5 B 1 (4t
5 MUST-20031920, 4ii i 99.86% )., Wil M} i ( MUST-
23061118, 41 & 99.82% ). W P it ik (41t = MUST-
20042004, 4 B 99.61% ) 8 Y1 ki 121 5% ( fit-5 MUST-
19102621, 41 i 99.43% ), X} 7 & R (it 5 MUST-
20050603, 4l & 99.96% ). Bl £} R (it 5 MUST-
23072910, 4l & 99.99% ). E & 5 # i (fit-5 MUST-
19120901, 4 i 99.84% ). B & H 1 (4t %5 MUST-
19091308, 4l i 99.89% ) il # & & # 1 (it 5
MUST-20042906, 4li £ 99.10% ), W T 5 #5 2 B 4%
YR BR 2 Al DURESE (415 B20082, 46
98.00% ), W T L i JE it A= R AT R A\l iR
( Sigma—Aldrich 23 7] ) FIH BE ) ( Merck A H] ) 3
kAl AR AR, HaR A R el
1.3 X%

ACQUITY UPLC /#5808 A 8,15 A3 53 Bk Xevo
TQS = DY T i 1% 1L ( Waters 23 7] ), KQ-500DB
VB S P vk (R LT S AR A R A A ),
BP211D +J5 432 —HF K F- ( Sartorius A 1] ), 5430R
PR &5 14 250 ML ( Eppendorf 28 7] ), Milli-Q Gradient
A10 #B4EZKHL ( Millipore 23 1] ), RE-3000A #YjiEH; 7%
RALC R AEALES) ), ALPHAL-2LD EA5 %
R AL ( Christ 22F] ).
2 AEEER
2.1 W&
2,11 S BRI B 2 K R £
Rz, BRRIZGAT 134 g (BT 30 g 835 20 g K
e 6 g P 6 ¢ A 6 g HIEIEHH 20 ¢ FEAR 10 g,
FAT 10 g BB 20 ¢ I DLEE 6 ¢), 7F 10 {5 4liiFK
(1340 mL) Hi&9 1 h, KB G SCARTE 1.5 h,
PO 38 A 4 2 20 A i g, AR A 8 £ 4l v K
(1072 mL), B KW G SCK BT 40 min, 2 0%
UG 4 2208 A1 2 WATEW , 50 CHAS e
MR e s & — B RR CE T -80 CUKAR Ik, SR
A HAB T, R E = w8, T g
WG BUE T8 0.1 o, K% AR, & 100 mL B
FEHIE A AEEINA 90% FELK 50 mL, 5%, #5457,
P # A (TR 250 W, A50R 40 kHz ) 25X 30 min,
R HG , FRRE, H 90% HBEK AN R &, 78
4 °C.3 000 r-min™ B2 0F T B0 10 min, B TH R
IR, 12 0.22 um GEFLUERE, BIFS, 4 C PR 1F
212 REXISER KSR L- K2R K

2AF R OB M AR ST DR B
B —7-0-B-D— F5 2 M5 WL | D i B L 18P 53
TR A R | BT AR R B R S R o R
R T AR 5429 5.00 mg, 70 918 5 mL &
o B T R B 20 R e A 1.00 mg + mL™!
BT R S BE AT, —20 C TN PRATA FH o G 238 IR 5 ot
HE A A8 VRGOS 1, TR TR 2T, 1 0.22 um SFLUE M, R
FHRA XTSI, 4 C TR EH

2.1.3 BIPEARM MR 2007 WUF sk dl g e E
= e B 2 AR R, 4 CTNOR-AT o

22 gk kSR

221 @iEEM R Waters ACQUITY UPLC BEH
Ci5( 2.1 mm x 100 mm, 1.7 pm ) {4354, L4 0.1% IR
KCA)= NG (B) ki 8h #H, B B 2 B (0~2 min,
5%B; 2~3 min, 5%B — 45%B; 3~5 min, 45%B — 60%B;
5~5.5 min, 60%B — 67%B; 5.5~6 min, 67%B — 70%B;
6~7.5 min, 70%B — 75%B; 7.5~9 min, 75%B — 80%B;
9~10 min, 80%B — 86%B; 10~12 min, 86%B; 12~14 min,
86%B — 5%B; 14~15 min, 5%B ), ii# 0.2 mL * min™',
HEREE S pL, A1 35 C.

222 JUEHGM BEFUECAEmESE R R (ESH, H
577 X0 1 B 2 7[RI WAk 22 B o W
Fx ( MRM ), MassLynx 4.2 24 ( Waters ) 1E A i ii%
T AR X B SR E S R AR AL B, IE BT B
YA R0 2.0 KV, B FIREE 500 C, BREFIA
P 1000 L« h™', Bd RAERT (B] 15 mine 14 ASFEM
A S S BRI 1,

23 JrikrEsR

231 BIEMERE 0B 207 TR RS A R
TR X Bl VS YRR SR P A i VR VRS e, 2 227 TR
s TS SRR E 0 SR 45 4 MRM 3 &
CEL ) A 55 00 R m 25 1 0 G 2 1) £ i 0 L B
ik ] — 350, BF A ot A () 4 B B ) A G e i o 30
R L JE M AT

232 ZMEXRFRFZL FEEWH “2.1.27 WECH 1Y
TR X S VA T i, FH Y R s R BC /A 10 A4
F ) T AU B TR A 6 B8 S AT, 35 227 TR (4
T R AP EEREIN G o LA B R ) o A
(X, ng-mL™ ) AHEARAR AR AT AR Y g\ A b, 32
FPERVEIRNE AR R M R BRI MR . UG
W LY (S/N ) SR 3 A1 10 B A0 3 55 A 5 45 B0 A G 0 B
(LOD ) FIsE B BR (LOQ ). 53 (F2) FM, % M5
TEAH R VR BE YO R NP R R4S (r > 0.9950 ),

RO



-782 - 5 ¥ 4 K 22 E  ChinJ Pharm Anal 2025,45(5) ‘JPA

F1 UNEERSBRIESH

Tab.1 The MS parameters of 14 active components

)

R BT ERCER EFERE MEERE A

(peak  tp/min oy H# (ionization  (precursor  (product  ( declustering (collison
No. ) ( component) (formula ) mode ) ion ) m/z ion)m/z  potential )/V  energy )/eV
1 132 L- K% ( L-arginine ) CsH1uN40, ESI* 175.12 70.10 40 20
2 6.04 K% 1F ( monotropein ) Ci6H20y, ESI® 389.11 146.95 30 20
3 6.03  FEZBILENEER Ci6H201, ESI® 389.11 118.93 45 24
( deacetyl asperulosidic acid )
4 6.26 7T (rutin) CarH30016 ESI” 609.15 300.03 30 34
6.34  DIBEE (peimisine ) CyHyNO; ESI* 428.32 109.10 50 34
6 637 BRI -7-0-p-D- WM CarH2049 EST* 447.13 285.06 10 20
( calycosin—7-0-B-D-glucopyranoside )
7 6.40  WIMERR ( caffeic acid ) CoH3s04 ESI” 179.03 135.00 30 20
8 6.47 Y ( solasonine ) CssH7NO s ESI* 884.52 85.01 30 54
9 6.57 MY ( solamargine ) CysH73NOys ESI* 868.52 85.01 40 58
10 6.75 X7 ER ( p-coumaric acid ) CoH305 ESI® 163.03 119.05 50 10
11 6.85 BRI (ferulic acid ) CioH 004 ESI® 193.10 134.20 30 20
12 729  BEFIEE (calycosin ) Ci6H 1205 ESI* 285.07 270.05 30 25
13 742 HEEHH (astragaloside IV) CyHesO o4 ESI* 785.46 143.01 30 20
14 827  HIERIF I (astragaloside I ) CasH72016 ESI- 913.61 913.61 30 10
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31.16 1 86.47 pg- g™, RSD 43514 0.59% . 1.1% . 0.88% .
1.4% .1.5% .0.92% .1.0% .0.83% . 1.1% .1.2%.0.69% .
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Fig. 1 MRM chromatograms of 14 active components in negative sample solution (A, D), mixed reference standards solution (B, E) and Qiyu
Sanglong decoction sample solution (C, F) in positive ion mode (A-C) and negative ion mode (D-F)
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Fig. 1 (continued)
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Fig. 1 (continued)
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R2 WANFEERSPERGREEXRY EEEE ENRMESR

Tab.2 Regression equations, correlation coefficients, linear range, LOD and LOQ of 14 active components

% [EEpry: B d e LOD/ LOQ/
( component ) ( regression equation ) ' (linearrange )/(ng-mL™")  (ng+mL")  (ng-mL™")
L- K% ( L-arginine ) Y=1.154 x 10°X-2.010 x 10°  0.998 3 202.5~4 050.0 0.71 235
K241 ( monotropein ) Y=57.811X-2.193 x 10° 0.998 8 51.0~1020.0 1.16 3.87
L ORI RO R Y=1.214 x 10°X-4.551 x 10° 0.998 6 53.3~1065.0 0.91 3.02
( deacetyl asperulosidic acid )
#4T (rutin ) Y=7.684 x 10°X-7.623 x 10’ 0.998 6 10.3~205.0 0.07 0.24
DUHESE (peimisine ) Y=5.816 x 10°X-4.724 x 10*  0.999 3 9.6~192.0 0.30 1.00
B R -7-0-B-D- AT Y=1.581 x 10°X-1.163x 10°  0.998 9 101.5~2 030.5 0.39 1.29
( calycosin—7-0-B-D—glucopyranoside )
WIMERZ ( caffeic acid ) Y=7.802 x 10°X-1.089 x 10° 0.9959 11.3~225.0 0.07 0.22
TRYNAHE ( solasonine ) Y=1.430 x 10°X-1.182 x 10° 0.999 1 102.2~2 043.0 0.63 2.10
RN ( solamargine ) Y=3.649 x 10°X-2.625 x 10° 0.998 6 99.3~1986.0 0.35 1.15
X7 5 ( p—Coumaric acid ) Y=1.933 x 10°X-1.556 x 10° 0.997 3 198.3~3 965.0 0.40 1.32
FTERHR ( ferulic acid ) Y=5.184 x 10°X-1.872x 10 0.999 2 48.8~975.5 0.23 0.75
B R ( calycosin ) Y=9.537 x 10°X-2.452 x 10° 0.997 8 49.5~990.0 0.09 0.30
B [ (astragaloside V) Y=2.082 x 10°X-1.628 x 10° 0.999 4 10.8~215.0 0.14 0.45
FEERAT | (astragaloside 1) ¥=9.509 x 10°X-3.283 x 10 0.998 7 52.5~1050.0 0.34 1.15
=3 NMEERSE I NDKETHMERKRKEER (n=3)
Tab.3 Experimental results of recovery rate of 14 active components at 3 levels
% Wil JAE HUEEST e Remllie RSD/%
( component ) (original ) /ug (spiked )/ng  (detected )/ug  (recovery )/%  (average recovery )/%
L- #5542 ( L-arginine ) 72.1 35.9 111.0 108.5 108.4 0.16
72.1 35.9 111.1 108.5
72.1 35.9 111.0 108.2
72.1 71.9 147.9 105.4 105.5 0.10
72.1 71.9 148.0 105.6
72.1 71.9 147.9 105.5
72.1 107.9 185.3 104.9 104.8 0.10
72.1 107.9 185.0 104.7
72.1 107.9 185.2 104.8
7K1 ( monotropein ) 17.6 8.7 26.2 99.0 98.4 0.61
17.6 8.7 26.1 97.8
17.6 8.7 26.1 98.5
17.6 17.4 35.1 100.8 100.4 0.44
17.6 17.4 35.1 100.6
17.6 17.4 35.0 99.9
17.6 26.2 438 100.2 100.1 0.43
17.6 26.2 439 100.5
17.6 26.2 43.7 99.6
B ORI M RO 19.6 9.6 29.3 100.3 99.0 1.1
(deacetyl asperulosidic acid ) 19.6 9.6 29.1 98.6
19.6 9.6 29.1 98.2
19.6 19.4 39.1 100.6 100.5 0.25
19.6 19.4 39.0 100.2
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Fz3(4)
% Wil JAGHE: LGS miEs S iR RSD/%
( component ) (original ) /ug (spiked )/ug  (detected )/ug  (recovery )/%  (average recovery )/%
19.6 19.4 39.1 100.6
19.6 29.1 48.9 100.4 100.3 0.060
19.6 29.1 48.8 100.3
19.6 29.1 48.8 100.3
7T (rutin) 2.5 1.2 3.8 100.8 98.5 3.6
25 1.2 3.8 100.4
2.5 12 3.7 94.4
2.5 2.5 4.9 96.2 96.3 1.4
2.5 2.5 4.9 97.6
25 2.5 4.9 95.0
25 3.7 6.3 100.4 99.5 1.3
2.5 3.7 6.3 100.1
2.5 3.7 6.2 98.0
DUEESE (peimisine ) 1.1 0.6 1.7 105.5 102.1 3.1
1.1 0.6 1.6 99.1
1.1 0.5 1.7 101.8
1.1 1.1 22 101.4 97.9 3.1
1.1 1.1 22 96.4
1.1 1.1 22 95.9
1.1 1.6 2.8 101.5 100.8 0.63
1.1 1.7 2.8 100.3
1.1 1.6 2.8 100.6
BT —7-0-B-D- HAET 33.0 16.5 49.5 100.1 98.8 2.4
( calycosin—7-0-B-D—-glucopyranoside ) 33.0 16.5 49.6 100.4
33.0 16.5 489 96.1
33.0 33.0 66.0 99.9 100.0 0.21
33.0 33.0 66.1 100.2
33.0 33.0 66.0 99.9
33.0 495 82.6 100.2 100.2 0.070
33.0 49.5 82.6 100.2
33.0 49.5 82.7 100.3
WIMERZ ( caffeic acid ) 35 1.7 5.4 110.3 108.5 1.5
3.5 1.7 5.4 107.7
3.5 1.7 5.4 107.4
3.5 3.5 73 107.1 106.6 1.1
3.5 3.5 72 105.3
3.5 3.5 7.3 107.4
35 52 9.0 105.3 105.3 0.63
3.5 5.2 9.1 106.0
35 52 9.0 104.7
RPN, ( solasonine ) 38.7 19.9 56.2 88.1 88.4 0.36
38.7 19.8 56.3 88.7
38.7 19.9 56.2 88.3
38.7 39.3 75.1 92.4 92.5 0.040
38.7 39.3 75.1 9.5

AL HREL
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Fz3(&)
% Wil JInAHE HUEEST e S [l RSD/%
( component ) (original ) /pg ('spiked ) /pg (detected ) /g~ (recovery )/%  (average recovery )/%

38.7 39.3 75.1 9.5
38.7 58.8 93.7 93.4 93.5 0.020
38.7 58.8 93.7 93.4
38.7 58.8 93.7 93.5

Y15 ( solamargine ) 35.9 18.1 53.0 94.7 95.5 1.3
35.9 18.1 53.1 94.9
35.9 18.1 53.5 97.0
35.9 36.1 71.8 99.6 98.9 2.1
35.9 36.1 70.8 96.6
35.9 36.1 722 100.6
35.9 54.1 89.2 98.4 98.7 12
35.9 54.1 88.8 97.7
35.9 54.1 90.0 99.9

X A R ( p-coumaric acid ) 66.1 329 101.1 106.4 106.8 0.45
66.1 32.9 101.2 106.7
66.1 32.9 101.4 107.4
66.1 65.9 135.3 105.0 104.8 0.15
66.1 65.9 135.2 104.8
66.1 65.9 135.1 104.7
66.1 98.9 168.8 103.9 103.8 0.11
66.1 98.9 168.9 103.9
66.1 98.9 168.6 103.7

FAf 82 ( ferulic acid ) 10.9 5.6 16.4 98.8 101.9 3.6
10.9 5.6 16.5 100.8
10.9 5.6 16.8 105.9
10.9 11.1 223 102.6 100.9 1.8
10.9 11.1 22.1 100.9
10.9 11.1 21.9 99.0
10.9 16.6 27.7 100.9 101.1 0.50
10.9 16.6 27.8 101.6
10.9 16.6 27.6 100.6

BHE 5 E ( calycosin ) 5.5 2.7 8.2 98.0 99.3 1.5
5.5 2.7 8.3 100.9
5.5 2.7 8.2 98.9
5.5 5.5 11.0 99.7 100.1 0.36
5.5 5.5 11.0 100.5
5.5 5.5 11.0 100.2
5.5 8.2 13.8 101.1 99.8 1.5
55 8.2 13.6 98.2
5.5 8.2 13.8 100.1

HEEH AT (astragaloside V) 3.8 1.8 5.7 104.0 103.7 1.4
3.8 1.8 5.7 102.1
3.8 1.8 5.7 105.1
3.8 3.7 7.7 104.7 103.7 0.86
3.8 3.7 7.6 103.5
3.8 3.7 7.6 102.9
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F3(4%)
% LG T RS, HES SRR RSD/%
( component ) (original ) /ug (spiked )/ug  (detected )/ug  (recovery )/%  (average recovery )/%

3.8 55 9.5 101.3 101.2 0.80
3.8 5.5 9.4 100.3
3.8 5.5 9.5 101.9

IR | (astragaloside 1) 7.6 3.7 1.2 97.7 98.4 0.69
7.6 3.7 11.2 98.3
7.6 3.7 11.2 99.1
7.6 7.4 15.1 101.0 100.4 0.83
7.6 7.4 15.1 100.8
7.6 7.4 15.0 99.5
7.6 11.2 18.7 99.8 99.9 0.51
7.6 11.2 18.7 99.5
7.6 11.2 18.8 100.5

24 FEMERIE 0 B R 2 ) 5 A o, P R R O 176.97

10t B =T PR, AL i
QL1 IR 3 B 1 2.2”

TR 2R AFREREAGI, 25

R AN pg- g PR g

NEE =T T EE ). 29 B8 K=

XA R E = e mh

P =N=Ny—

o L ]

A A

9 693.98 pg - o 71112 pg - o', HHEIE] RSD 4351 K

5.0% F1 11.7%; /K & 224
5B —7-0-P-D— 5 2 BEFE IR

EOBEEM EH R
B 28 Y T

240.40,325.15,420.96 ,324.08 1 105.11 pg- g, Ht 7]
RSD 43 °H 4.8%.9.1%.9.8% . 5.0% . 7.8% F1 12.0%;
FOTODUREE e R B A S R | B R B
R T A& R, 45 550 5 20.53.6.85.
36.51.58.62.28.65 1 66.56 g - ¢, 4L[d] RSD 4351 Hy
14.4% . 34.6% .20.4% . 8.6% . 12.8% F1 10.4% , H:rh,
DB A i I PRS0 6.85 pg - ¢ ), 1T H.
IR £ 525 5K (HitfE) RSD 4 34.6% ).

R4 OHERSEBNELER (n=3)

Tab.4 Results of content determination for 10 batches of samples

sy

i (content )/ (pg-g™)

( component )

20230910 20230912 20230914 20230916 20230918 20230920 20230922 20230924 20230926 20230928

L- X522 ( L-arginine )
7K 22 # ( monotropein )
ZOBIEE M R R

( deacetyl asperulosidic acid )
T (rutin)

DUBESE (peimisine )
EEFWI -7-0-B-D-
HIZHE (calycosin—7-0-p-
D-glucopyranoside )

WIMERZ ( caffeic acid )
YN ( solasonine )
YN0 ( solamargine )
X 51 ( p—coumaric acid )
P[RR ( ferulic acid )

E #5572 ( calycosin )

5 (€ (astragaloside IV )
WEERAF T (astragaloside 1)

667.28
197.27
275.60

26.52
10.68
350.55

47.57
431.00
358.82
675.20
109.90

58.65

29.13

76.13

690.42
180.62
251.37

18.93
10.75
300.13

40.00
431.67
344.88
632.37

97.77

51.58

28.60

71.30

698.02
173.13
248.42

20.25
4.83
279.12

35.58
440.87
341.38
643.52
108.92

52.93

25.95

55.50

670.78
176.47
248.08

19.65
5.07
293.95

35.67
430.62
330.92
640.67
108.75

55.58

27.75

55.75

785.78
176.05
196.32

18.92
4.88
334.65

28.93
442.77
339.82
673.83

86.67

60.32

26.60

61.25

710.28
179.75
259.85

17.60
9.62
388.05

32.37
435.32
339.57
813.88
103.28

65.83

26.78

66.52

676.77
177.53
233.25

18.23
7.68
329.15

29.72
417.17
302.12
771.50

92.00

56.68

25.50

68.52

684.12
169.87
239.35

18.23
4.68
304.25

26.00
386.12
304.40
791.32

95.75

55.58

26.48

67.68

679.97
173.25
223.70

23.33
5.22
330.00

43.48
385.52
290.93
629.88
122.23

65.38

37.53

71.98

676.37
165.72
228.02

23.65
5.05
341.63

45.73
408.55
288.00
839.02
125.83

63.67

32.13

70.97
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