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Metabolism of four diterpenoids of Euphorbia fischeriana in liver microsomes of rats

MA Tiancheng'*, MA Yukun', SUN Jia', ZHANG lJinling', GUO Lina', LIU Qi', SUN Yu'(1. Academy of Medical
Sciences, Qiqihar Medical University, Heilongjiang Qiqihar 161006, China; 2. College of Traditional Chinese
Medicine, Shenyang Pharmaceutical University, Shenyang 110016, China)

ABSTRACT OBJECTIVE To study the metabolites of four diterpenoids of Euphorbia fischeriana in liver microsomes of rats and
to investigate its metabolic regularity. METHODS In vitro incubation system of liver microsomes of rats was built. The jolkinolide
A, jolkinolide B, 17-hydroxyl jolkinolide A and 17-hydroxyl jolkinolide B were added into incubation system of liver microsomes
in rats activated by reduced nicotinamide adenine dinucleotide phosphate, incubated at 37 °C for 30 min, and then terminated the
reaction with acetonitrile. Taking the negative group (adding acetonitrile firstly and then starting incubation for 30 min) as the
reference, the ultra-high performance liquid chromatography-quadrupole time-of-flight mass spectrometry was used; Anaylyst® TF
1.7.1,PeakView® 2.2, MetabolitePilot 1.5 and MasterView 1.2 software were used to speculate and identify the fragmentation law
of mass spectrometry and metabolites. RESULTS Four diterpenoids were easy to lose neutral fragments such as H.O and CO in
secondary mass spectrometry. Jolkinolide A and 17-hydroxyl jolkinolide A showed similar metabolism pathway, including
dihydroxylation, dehydrogenation, and monohydroxylation; six and five metabolites were identified respectively. Jolkinolide B and
17-hydroxyl jolkinolide B showed similar metabolism pathway, including monohydroxylation, hydration and isomerization. Five
metabolites were identified. CONCLUSIONS Both jolkinolide A and 17-hydroxyl jolkinolide A produce the metabolites of
hydroxylation and dehydrogenation in liver microsomes of rats; both jolkinolide B and 17-hydroxyl jolkinolide B produce the
metabolites of hydroxylation, hydration and isomerization in liver microsomes of rats. The metabolites of four diterpenoids are
phase | metabolites.

KEYWORDS Euphorbia fischeriana; diterpenoids; ultra-high performance liquid chromatography-quadrupole time-of-flight mass

spectrometry; liver microsomes in rats; in vitro metabolism
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1.1 FENE

ABIFSE Pl FH 3 S AR A0 45 30A AU w5 A50AH ik
Y ( H A% Shimadzu 2% ] ) \ Triple TOF 4600 B Jfi {5 4% (5%
[€] AB Sciex 23 1l ) . AB135-S %I /34 K F- (Fii -1 Mettler
Toledo 2y &) ) . Elix Essential 5 UV % 4li 7K /% ( Z& [ Merck
Millipore 23 H] ) \B8800 %Y 7+ i 5 1 #i (32 [E Branson 24
F]) . Centrifuge 5417R #4E.00 4L (72 ¥ Eppendorf /23 Al ) |
HYQ-2121A B fieii 5 #% (£ [5 Crystal 23 7)) 5%
1.2 FEHX/RBESAF

aRENER A E RECN R B 17-58 5 R R A e
A M T-F2 55 Rk P TR B Xk BE A (HE 543 31 BF-1,
EF-2 EF-3 EF-4, £ {5 880BCHH (0 15 75 A6 I 41 32 1 Ok 1
98% ) ¥4 HH 75 FF MG IR BE 7 Bt 5 25 B2 9 B RAR 254k
g A s HRE (G54l L 5 (ke 4 A
3 [ Merck 2 vl s R (3% 24 ) 1 F &[5 Thermo Fisher
Scientific 2\ F] ; 140 Ji 75 K 5 Frie i N2 4y — A% 11 RR W R (re-
duced nicotinamide adenine dinucleotide phosphate,
NADPH) Iy 7 K 3% 56 & A VI H AR A FRS A 5 B R — &
B BRI A B R BRI B R TR R A R
A BR A s Hoarimn 34 Ry o3 e sl 5052 50 2 0 FH AR, 7K
ik .
1.3 BRI

KU RORLAAR (8- M10011, 5 52 Y€ JiF 20 mg/mL)
W 18 DU SRR A ) B 2 H AR A PR F
2 HEEHER
2.1 BILSRIEEHE
211 AR

A Phenomenex Cis(100 mmx2.1 mm, 1.7 pm) 4 {4,
TEAE, LL0.19% H R IR (A)-0.1% F R LBV (B)
T Sh A PE AT B R A (0~0.01 min, 20% B, 0.01~1.00
min, 20%B—30%B;1.00~7.00 min,30%B—50%B,
7.00~10.00 min, 50% B—70%B; 10.00~15.00 min,
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70%B—100%B;15.00~16.00 min, 100% B; 16.00~
16.10 min, 100% B—20%B; 16.10~18.00 min, 20% B) ;
R 40 °C5 3R 4 0.3 mL/min; #EFE A 2 ul.
2.1.2 JUiESM

B U ML 2 B IR s B I Ss HLUR R 5.5 KV
BRI DR 600 °C 5 2R HL R R 100 V5 il 43 fiE 5t
10 eV Z5A0 S H B AR A, HIE 1551
4 55.55.35 psic FEIE & FEAT S 724, Ritat
[ 47 250 ms. R B CR SR T 04, BIX 4
AN B 1 S 100 eps By 15 S s i H B 7
PEAT B, HAEE Y 100~1 200 amu, 214
IS E] R 100 ms. Rlf 4% BE & 254 15 eV, IR s 7Y
SANBR . R A shA e R G0 % S AUS S s A shit
ATV FIREE o B 2 ORI A B3 BT % FH Analyst®TF
1.7.1 F1 PeakView®2.2 # {4 , ] F} MetabolitePilot 1.5 Fll
MasterView 1.2 4% It =y dEA T HEN 5 5852
2.2 AiEHIESH
2.2.1 BERRERGE M

i B PRI IR S — 44 1.496 g, HI/K € 25 50 mL &
SR PR PR IUBEIR — AU 1.361 g, FH/KE 4 T 50 mL
P B R T BB ER — S VA A T I B B R
AR, B ETRR AT pH o 7.4, RIS
2.2.2 FACBEAW

K% PRI AL EE 0.953 g, /K 2 45 F 200 mL &
H, 45 5 mmol/L IS L EE AT -
2.2.3 NADPH %k

K % FREUNADPH 10 mg, fill 7K 0.6 mL, {2, 15 4
mmol/L ) NADPH & , P FLRC .
2.24  FESNVRWR

I HREEFRBCA KNS A A RERNER B 17-%%
FEA TCER R A RN 17- 3858255 K g B X R 3
T —E 51— H S AR TV A, (1 3R 4% i o310 Jot
HIR YN 1 mg/mL, BIF5
2.3 KRAIFRBLEESMNE S LI8

I AR R AL pH 7.4 MR £R 28 vP 100 pL /K
49 L R 10 pL .5 mmol/L & ALAEAW 20 uL, A
WF5E 5 S50 2H (FFAROREAAC I 26D F0 A M 4R (T A4
FCHHTAL) . I B IR R P25 1 mg/mL 15K
B NE A A REN TR B 17-FR I A KRk N R A L 17-F2 3
HRENEE B MERA L L, 37T CTHFE 5
min, RJ5, SCEZH A 4 mmol/L i NADPH ¥ ¥ 20 pL
Ja SN, FE 3T °C T 4RLE0 E 30 min J5 , LA VK 2 G
600 wL Z& 1k S0 ; B 2H Je i A vK 201 600 pL, FEAA
4 mmol/L i) NADPH I 20 pL, 78 37 °C 4518 T 4k 4L
7 30 min. B AL, TR ST 30 s, LA 14 000 r/min
B0 10 min, U EIEWR T —EPE W, T 37 CFRIARS
TR, BRI T EE 200 wL A2 3%, L) 14 000 r/min 5.0
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10 min, BUEJEH 2 uL 322,170 £ ERE o0 #r o
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(1) Bk R as A% 2 Kk N R A BT 1 25 1%
B m/z }y 315.195 2[M+H] . 7EH g (E 1),
m/z 297.184 0,287.202 O[M-+H] 4 & i i 43T 85 i
A3 B2 1 40 F H.0 1 1 4 F CO i 45 ; m/z 287.202 0
[M+H] 4225 1 501 H.O 153 m/z 269.191 O[M+H]
TR B U6 s m/z 227.105 3.191.070 4,177.054 0.,163.038 6.,
139.038 4.121.064 3.105.069 6 25 [M+H]" 2+ K 4 1
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BTSRRI AR N 2 B o

Precursor:315.2,CE:35.0
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Experiment 1,+TOF MS(100-1 200):315.195 +/— 0.010
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o, MM 1953+ 2B R CoHleOs, 2 53 51 S
6.94.7.57 min, #E 53 B T U5 43 5 K m/z 347.184 0,
347.185 T[M+H]" . 16 M, i 2% it {5 8 rp , 2y
B 06 m/z 329.176 4.311.163 9.293.156 O[M+H]" K
HES> T B AR 25 1 3+ HLO TiAS, 148 R B3 104 m/z
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TR AR B R, AR R T 0% m/z 329.171 9,
311.162 8,293.152 1[M+H] " MHEDF & FIEMKIb 2 14
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Experiment 1,+TOF MS(100-1 200):347.185 +/— 0.010
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R1 EARENE A ERFRBLE e K= 247

FRRMAEES  t/mn 2FX M#H iE/ppm FEHRRETFER Hifhat

M 1311 GHO, 3151962 23 297.179.0,269.188 0,201.085 1,191.068 4,177.052 1,163.036 5,139.036 5,121,026 3,105.067 6 iR

M, 694 CuHiO: 3471840 =36 329.1764,311.163 9,301.176 7,293.156 0,283.165 6,265.156 5,247,148 5,223.076 4,203.146 0, 195.116 0, 175.037 8, 173.132 4, 55k
145.009 1,131,083 0,105.069 8

M, 757 CuHyOs 3471857 12 329.1719,311.162 8,299.165 7,293.152 1,283.153 9,271.168 2,265.129 2,257.152 5, 241.087 6,237.164 1,235.146 3,215.009 1, —H KAk
205.100 5, 195.115 6, 189.054 2, 187.147 7,175.038 2, 173.132 6, 161.133 7, 147.044 1,133.099 0, 131.084 6, 119.083 2, 107.084 4,
105.068 0

M; 880  CyHyO: 3311909 15 279.0898,257.1196,239.182 6,219.055 1,217.083 3,179.068 9,177.053 4, 151.078 7,121.099 6,107.085 9 —Ftk

M. 896 CuHhOs 3451699 0.7 333.2119,299.1689,281.143 4,271.164 2,253.154 5,225.169 8,119.085 0 ZREIE

Ms 919 CuHsOp 3311908 13 313.178 7,301.180 3,295.168 5,285.186 4,266.131 2,251.108 3,237.163 3,227.106 3,217.086 1,199.075 5,191.069 3, 183.114 7, —H KAk
177,054 3,163.039 4,161,131 3,149.061 6,139.039 9, 135.117 8,131,085 4,121,064 2, 119.084 8, 117.071 4,107.085 4, 105.068 8

M, 103 CHO, 3311911 22 295.1670,285.189 3,225.1592,215.107 0, 189.054 3,175.145 4,119.082 7,105.070 7 —HIHE

Mo RN R A M~ M, AU 1

4394 329.171 9. 311.163 9[M+H] " #k— i 2= 1 40 7
CH.O fil 1 531 COTif% . Ha RENEE A ML, M, A1
M. IR 2 T 32, 4NN LT 68 R 5 Kk N g A ) —
FIALRB =)

M; M Fll M (95353 R CooHaOs, 2253512 8.80
9.19.11.03 min, #E 5>+ & W& 73 5 24 m/z 331.190 9.
331.190 8.331.191 I[M+H]". 5& K NE AL, 5
HHERZ T 16, NI AT B Ry K N R A 19— 3L
7. TE =R (E B, M M A M A T 2540
FIRE R o Zead 55 BE G FU YT, Mo B 36 8 0 17-58 3%
ERERINTE AL BT E M IR 5 R CLT A7

M. 1943 F 3K CooHaiOs, te 4 8.96 min, 15> T 5 F
I fy m/z 345.169 9[M+H] . 5 M AH EL , M, 19 5 B B>
T 20 TEM RS B, FEAE R 8T m/z
299.168 9[M+H]" J#fE 735 Wit & 1 43+ H.0 F1CO
145 ;3 m/z 299.168 9[M+H] FF2E— 25K, W A] 7= Az m/z
281.143 4[M+H] I RF 7 B85 706, HE I ML AT B A Kk
PR A B A S AR =
242 FAKENEEB

(1) Ui 24 f FAE < 5 RO N TR B T 0 18 10
hm/z 331.190 6[M+H]" . 7EH g K (K 4) 41, m/z
313.179 6,295.195 T[M-+H] HEM 2 FH HE4> T 25 F I Ik
W25 1501 H.O 145 s m/z 303.195 7.285.185 1[M+H] #
D2 FR 53 25 AR ORI 25 1 43+ CO il 1 43+ H.O
A5 5 AN, AR R B IS 2™ A4 T m/z 193.049 5.,
183.116 3.165.054 8.137.059 5.125.022 9[M+H] %5 — %
SRR B T, AR IR B I RERY 2 i 2R A%
W 5 FR

Precursor:331.2,CE:35.0
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miz295.195 7 iz 313,179 6 2 100 6 miz193.0495 m/z 165.0548 m/z 125.0229

\,

al L o T

B5 AXBHNEEBENEERILRMERE

(2) ARG 7= W « X S 6 20 A0 9 26 2 R ik N TS B 1)
PR PR (1 6) A 7 Hb A, MR a8 5 H 5 AR i
P GE A N~Ns) o 456 FHORS B 43 F 5 F i
B(32), 3% A KN B Al BE 1 % 24 i e (&
5) , i iX 2ok G W R A K R B 1 — B SEb K G
R4 — BRI KA A P K [R) 43 5
FAARS =4

N, AN, B 43 F 3B A CooHsOs, 1 43 1) 2 6,53 .8.17
min , {53 F 25 F W6 53 51 4 m/z 2 365.196 4, 365.195 8
[M+H]". H5A KR NEEB AL, iER R ERNZ T
34, B2 T 143 F HO,, B AEN N, N, Ry A Kk M fig B
() — ¥R+ A AT

N; 1943 F 3K CoHuOs, K 8.53 min, #5755 T
WKy m/z 347.181 O[M+H] . 55 K AR B AHLE N, 1)
JREEZ T 16, BRI N k5 Kk N g B i — 21k
(AMZITaR 78

N (1943 F 3 A CooHaOs, x4 8.65 min, HE4r T8 1
VA m/z 331.190 T[M+H]" . 545 Kk EE B AHEL , N E
A AR 212K, P HEDN N AT BE R A Kk N G B A4 [
Iy SERIALARIE W

N; 143 F 3 A CooHusOs, x4 9.57 min, #E4> T 5 T
U6 Ay m/z 349.202 O[M+H]" . 55 Kk PG B AH L, Ns 1K)
A T 18, B 1431 HO, B e Ns 7] fi gk
R ER B 7K AR
2.4.3  17T-3FHA RN ER A

(1) R SRIEAT 1 T- I A KN ER A BHES T
BT m/z 331.190 3[M+H]" . eI 2% i E (K 7)
H,m/z 313.179 8.295.169 O[M-+H] HEMI 2 i i 2155+

o o _\+H o o _|+H 0 o —ru . o _‘YH . T+H _rH
o 10 ! W E;F\ Eﬁ Q
< Lo Lo N
* N SR A B
CO
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Experiment 1,+TOF MS(100-1 200):331.190 +/— 0.010

Experiment 1,+TOF MS(100-1 200):365.196 +/— 0.010

6.0x10" N, SRl 15000 N SR
%4 0x10° N .§10000
£ 2.0x10' 2 5000
: . 0 %
1 2 3 45 6 7 8 910 1112 13 14 15 16 17 18 19 1 2 3 4 5 6 7 8 910 1112 13 14 15 16 17 18 19
t/min t/min
Experiment 1,+TOF MS(100-1 200) :331.190 +/— 0.010 Experiment 1,+TOF MS(100-1 200) :365.196 +/— 0.010
N, Bt 150 Bt
»3'0“05 £100
Z 2.0x10° g
2 1.0x10° £ 50 ll
- 0 0 1 G il .....A...:.L.L,.mhmLumm.n Jl H.‘mh‘l.l‘l.m.‘m‘.‘
12 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 1 2 3 45 6 7 8 910 11 12 13 14 15 16 17 18 19
#/min t/min
A.No,N; B.Ni,N.

Experiment 1,+TOF MS(100-1 200) : 347.185 +/— 0.010

Experiment 1,+TOF MS(100-1 200) : 349.201 +/— 0.010

10 000 Bl 6.0x10" N Bl
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0 0
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Experiment 1,+TOF MS(100-1 200):347.185 +/— 0.010
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Experiment 1,+TOF MS(100-1 200):349.201 +/— 0.010
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£z £ 4000
Z =1
2 2 2000
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t/min t/min
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No: K TR B3 N ~Ns: "4

E6 SKIAFFAMAERERAEEBHRNEFRE
R2 AEREMNEBERRLR P K= M 5 i

BRGREFS  woin AT MHH i /ppm FERRETREE fifie e

Ny 1184 CuHyO. 3311919 45 313.1821,303.196 4,295.179 5,285.183 7,267.173 9,221.152 7,211.144 4,201.091 7,193.048 5,165.038 2,149.068 1,137.130 8, Jii%!
125.0248,105.070 0

N, 6.53  CuHyOs  365.196 4 16 347.1839,329.179 5,317.175 3,311.164 6,301.181 8,299.163 1,283.167 1,281.152 6,271.168 1,263.155 0,257.153 0,239.110 1, —¥Hfb+kA
229.0851,223.1457,215.106 1,207.113 4,193.051 3,187.074 1,175.042 1,161.131 0,135.117 4, 119.085 5,107.085 2

N, 817 CaHsOs 3651958 —02  347.1868,329.173 8,321,201 9,311.169 2,303.201 0,293.158 2,265.154 4,261.116 7,241.134 5,219.061 4,205,049 1,191.034 0, —FSEfL+ke
189.088 9,175.146 2,125.058 6,119.083 6,107.083 3

N: 853 CuHyOs 3471810 —0.6  301.1744,280.168 4,283.176 9,271.169 5,243.170 7,193.046 5,185.098 2,165.052 7,125.023 0 —HRAE

N 865 CuHyO, 3311907 0.9 313.1753,295.168 6,285.182 4,269.175 5,257.122 2,243.104 6,239.172 1,225.121 1,213.160 2, 211.113 2,197.098 0, 193.047 3, [l5f
183.0817,175.111 2,165.053 5,161.059 9,147.043 9,137.133 5,123.1129

Ns 957 CuHyOs 3492020 30 331188 6,313.180 7,295.169 2,285.183 5,271,168 3,267.174 7,257.117 3,245.116 3,239.179 4,229.124 2,215.107 3,203,069 9, K%

193.048 9,189.055 3,175.039 0,147.043 1,105.068 7
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WEAR M2 15 F HLO 145 5 m/z 285.185 4[M+H] 4fE
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%é%% jt ﬁji V;‘I HE A iZ_: %‘% ﬂ: ﬁ: /:—E T m/Z 239106 5 N 2z lzg 1050692 3131798
927.104 8., 199.075 3.189.054 1,175.148 2. 161.131 6. &

40 119.0856 1331005 1) 13, ¢ ] 267.1735 2711699

147.043 5.133.100 5.119.085 6.105.069 2[M+H] 4 — %
G B, 17-F8 5855 KER MR A W] REAY 222
SR E 8 i o

(2) AR =y K SEIR L AP 2 17-F8 3 K N
fi A PRI T (B 9) A 7 HL g MR e FESEE H 5

199.075

20 rosss | Lo 0 “X‘ 2271048 2301065 zmzzw 285.185 1
\
0 Lol A‘nl uan[.‘\\I.‘meIH lw\lnml. i ull;
120 140 160 180 200 220 240 260 280 300 320 340

milz
B7 17T-BESKENEEANZRREE
M — RIS = e — 3 AR S 4

331190 3
L

MR = G P~Ps) o 254 HRE Il 05 s P, P, P i TR H CooHasOs, 15351 57 6.88.6.94
EER (D), SH 1T-RILA RN A RS2 RE 759 min, (T2 T80 58 m/z 347.185 7.347.185 0,
(] 8)  HEMNX Lefb AWl fE N 1T- A KRB NER A 347.186 4[M+H] . 5 17- 5355 KEUABR A ML, =&
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SRR U 11 s .
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9 SRIGATRAMA1T-REERHNE ANRRE
FifE

o

R3 1T-REAKBANEE A FERFRALE R E= W o1

FRERE  tmin AFX MHH BiE/ppm FERRETFRR Rt

P 110l CHyO. 3311914 30 313.178 8,295,167 7,285.189 8,271.172.9,267.171 7,211.148 8, 189.051 1, 175.146 3, 161.129 5, 147.120 0, 133.099 8, 119.086 1, J5i%!
107.084 6,105.069 3

P, 688 CuHyOs 3471857 13 329.1813,311.160 9,293.152 6,283.168 0,265.159 1,255.173 1,251.110 2,241.087 6,219.115 7,209.090 5,203.066 4,193.09 0, —# KAk,
187.080 1,173.1309,147.045 7,135.116.0,131.085 9,121.101 9, 105.068 0

P, 694  CyHyOs 3471850  —0.7 311159 5,293.143 6,283.169 8,269.120 4,265.167 3,255.102 6,241.080 2,233.116 4, 191.144 3, 175.035 1,173.132 0, 159.112 6, —EJEA,
143.084 3,136,060 4,131.084 3,121.100 8, 119.085 5,109.101 4,105.068 6

P, 738 CuH.O0 3611649 09 343.1545,305.141 7,313.138 3,307.133 6,297.147 1,279.137 9,267.136 1,255.061 1,239.142 6,233.131 3,219.173 9,203.143 0, —Fssfb+Mia
189.016 1

P 744 CoHuOs 3611649 08 343.151 1,325.154 5,313.143 9,307.131 5,299.170 3,297.140 0,279.140 0,269.154 5,251.147 8,241.161 7,233.128 8,223.074 3, —H3fk+HA
215.0789,205.124 8,196.129 8,189.056 2, 183.117 3,159.118 4,147.113 8,131.083 2,123.112.5,107.087 |

P, 759 CuHiOs 3471864 32 329.1717,311.165 5,299.165 0,293.152 4,281.152 4,271.168 6,265.158 0,257.154 1,247.145 1,237.164 2,229.087 0,223.078 2, —HJlk,

213.090 5,201.052 9, 197.095 3, 189.056 2, 179.085 5, 175.039 3,173.133 1, 169.098 7,161.132 8, 161.132 8, 157.104 2, 147.043 8,
145.103 2,131.086 5, 119.085 4,107.085 3,105.069 3

Po: 17 O AT A5 P~ Ps: A7)
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Qo: 17-FE A REL N B 5 Qu~ Qs AR
B 12 SKIGZAFARAMEAE 17-REEXENEEBWRREFRE
x4 17-REEKHBAEE B RN A PR RIS =547
FRERET tmn AFRX MHH] (% ppm TERFETREE s s
Q 1028 CuHuOs 3470867 41 329176 2,311.165 5,301.179 5,283,169 3,273,188 2,255.173 3,237.188 2,227.107 9, 213.090 9, 199.075 6, 195.116 6, 185.097 4, J5iFL
1711162, 163.040 4, 155.085 3,145,099 5,121.102 3
Q 515 CuHsO; 3811907 =02 363185 0,345,173 3,333,163 4,327.157 8,315.159 2,309.150 4,297.147 8,289.181 3,281.154 1,273,152 4,267.143 2,253,157 3, —Es4f+ky
245.075 3,231,061 7,205.048 5,191.031 2,189.048 7,153,017 6,135.045 5, 119.085 6
Q 543 CuHaO; 3811917 16 363.1819,245.169 0,333,169 1,327.158 3,315,158 9,309.146 7,299.163 6, 281.155 2,269.154 7,253,158 7,245,080 5,231.064 2, —ES 3kl +k s
211150 6,205.051 0,193.033 9,191.033 9, 187.074 5,173.133 6, 161.133 6,153.018 4, 135.042 6,119.084 6,105,068 7
Q 701 CuHO, 3631816 39 345.1705,327.158 5,317.172.9,309.150 9,299.162 9, 287.164 5,281.153 5,271.171 0,269.153 4,259,167 4,251.145 5,241,157 9, —Fa3fk
203.1469,213.001 6,197.135 1,191.035 3,183.117 2, 171.081 6, 163.041 0,149.134 5,143.085 1,135.080 5,123.008 0, 109.101 4
Q 800 CuHiOc 3470862 26 329.1734,283.1673,227.073 7,215.069 7,201.059 4 il sttt
Q 818 CoHhO, 3651969 30 347.1836,329.173 8,311.167 5,287.165 7,283.171 5,255.169 2,237,165 1,223,144 9,213.092 4,205.050 2,191,033 8,175.144 1, Kk

165.054 8,153.016 1,135.043 4,105.070 9

Qu: 17-F2FLA KE TR B; Qi ~ Qs R =4

T2 2022 45 33 454 410
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