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WE HBY: £ 3358084863 - WA/ 5% 3% il Bt % % (UPLC—Q-Orbitrap ) Heik jf & & € & 45
AT R E R IR R ARAE S P AR R ARy 18 AN RS, iR PR AE S AR S A T B A AR BUE A AT AR B4R
B, HCREFE, A Waters HSS T3 €442 (100 mm % 2.1 mm, 1.8 pm ) #4755, T (4 0.1% FE& )
Fak (42 mmol - L™ TBR4&, 02% F 88 ) AR zh 48,46 B 2B (0~1 min, 35%B; 1~7 min, 35%B — 85%B;
7~7.5 min, 85%B — 35%B; 7.5~10 min, 35%B ) ; "% % 0.3 mL min"'; % :35 C., MiER A EH TR
BT inikiats, A4 | HIERM G =% 325 (Full MS/Ad-MS*) # X, £ 1 %7 B 28 (10 min ) P %R 3T
o P oMt o Bfe—% Bk, A b L R e) & 5K G B — R AR R R
W TR T RGBT, SR TR T oA, R & 549 UPLC-Q-Orbitrap 7 i 4
1B, EMAREN R, EFESZAZTEEXRIMFEE, 18 MLFHHE 0.15~300 ng- mL™ 5E B N LA RIF
BRI (AR A AR KT 0.993), &%k 24044 m FIEA 0.05~20 ng - mL™', DK & 4 72.2%~118.7%,
RSD 4 2.4%~9.2%. $Eil: %7 F4RAE W £, oprat a4, RHUE S, EA T, HdTE B 28R IERR
HAT A RAET I F K&

KB : WHAT / F0GHE M5 o $ i (Q—Orbitrap ) ; FEEFmeh ¥y ; K &R ERMES; ER ST
Py BRI R R EFe R F 5T

hESES:R917 ERERIRAD: A XERS:0254-1793 (2019 ) 02-0310-09
doi: 10.16155/j.0254-1793.2019.02.18

Rapid screening and quantitative analysis of 18 Kkinds of illegally
added drugs in improving sleep health foods by Q—Orbitrap
high resolution mass spectrometry

DONG Zhe, LI Meng—yi, ZHANG Hui-liang, SUN Shan—shan, DING Hong, CAO Jin"

( National Institutes for Food and Drug Control, Beijing 100050, China )

Abstract Objective: To establish a Q-Orbitrap high resolution mass spectrometry method for the
screening, confirmation and quantitation of 18 kinds of illegally added drugs in improving sleep health foods.

Methods: The health food samples were extracted using methanol by sonication. After centrifugation, the
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supernatants were separated on a Waters HSS T3 column ( 100 mm x 2.1 mm, 1.8 pm ). Acetonitrile containing

0.1% formic acid ( B ) and water containing 2 mmol * L”' ammonium acetate combined with 0.2% formic acid
(A ) were used as mobile phase by gradient elution (0~1 min, 35%B; 1-7 min, 35%B — 85%B; 7-7.5 min,
85%B — 35%B; 7.5-10 min, 35%B ) at a flow rate of 0.3 mL * min', and the column temperature was 35  C.
The analytes were detected by both positive and negative ion ESI in Full MS/dd-MS’ mode. The accurate mass and
MS’ fragment ions were simultaneously attained within an analysis cycle ( 10 min ) , while the potential positive
samples were quantified. The chromatographic retention time, precursor ions and product ions were compared
with the standard, Samples that illegally adulterated were identified. Results: The established Q—Orbitrap method
possessed powerful qualitative ability and high sensitivity. The results indicated that the linearity of all the 18 kinds
of drugs ranged from 0.15 ng* mL™" to 300 ng - mL™" with the correlation coefficients of greater than 0.993. The
limits of detection were confirmed by spiked samples, and were between 0.05 and 20 ng * mL™" for the 18 drugs.
The recoveries were in the range of 72.2% to 118.7%, with the relative standard deviations in the range of 2.4% to
9.2%. Conclusion: This new Q—Orbitrap method was rapid, accurate and high selective, which provides a novel
powerful tool for the combating with rampant illegal adulteration behaviors.

Keywords: quadrupole/electrostatic field orbitrap high resolution mass spectrometry ( Q—=Orbitrap ) ; illegally

added drugs; improving sleep health foods; positive and negative ion switching; the second stage fragment mass

spectrogram; quantitative analysis combined with qualitative screening
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B AE T L2 ARG . HETZ R E R 5 25 5
BHE LS RAEAE LT A B AR AT M R AR AR R fR
e b R AR B2 ON SRR, A — 3 LI
[FIVRY) BTANFR A~ (10 ) ARZE 1 Sk P v | ok
MR, SR, 2 AR F AT O 3 2w WAk
FAIYF B0 P 3 2 A8 0 5 P R A A IR SIS 2 i, R
T o XL B FH A AR NG PR AT A8 AR
AR Y SHOEAA R,

H i Tl i AR R IS i i Ay vk B
W2 @3 HPLC 35 HPLC-MS 0 4 i
ST AR A N A T R [R] R 25 5 IR PR
PEGERAEAIE o DUSRAT / i L 378038 B v o0 9 o i
ICRA 5 09 22 1253 BT RE 1 Fl s 3 HE %, XML &)
()43 HEZ T I8 100 000, AHX R 22 7E 0.1~5 x 107°
Z IO A BR AR  — Z% 3 (Full
MS/dd-MS*) #5761 A4~ 43 H7 J& 191 (10 min ) P9 5¢
TSI iy () R — 2, G, 5 B ME A TR
(accurate mass, AM ) FIERGRE B 5 B, [RS8
TE B BHAEAE B4 7 5T

AMFFEBERE T 078 AR S L it ot i DL S I )
18 M2zt " AR R TR (P R S

PURE SEAEPERE ) B2 (B I A
ATELEE 2 ) SRR 24 ( SEHLER ) ] SEVE T 4, e
A T UPLC—Q-Orbitrap 437 J5 ik, 347 7k
WEo A X 10 Al B IR S AR 4 i (A0 45 A 4857
AR R SRR B 5T ) ARSI, SiE AR B 5 4 57 1Y
D7 1 T A R O, FH T el B AR S AR P AR R
250 1 O PR A R i
1 XE5R%E
1.1 AU

DU AT EL A T B e 43 B T3 A ( Q-Exactive,
ThermoFisher Scientific 2\ ) ), it & HESI- 1T Ji; #&
A1 2248 4 Dionex Ultimate 3000 # i JE B AH (43
( £ Dionex 24 ) ; CF16RXIT B5.0:#HL ( HAS Hitachi
d] ) 5 SAS IRHEIR G # ( 92 Stuart 24H] ) 5 KQ3200
R IE VR (R LS A FRA ] ).
1.2 25 5]

X R AR R 2R SR R IS FLER LK
Pe L O ARG S E ARSI (AR SN I RS R O R
PO ok R AT Fh R AR AR e
A E L B KRB S E (4l
FE) = 98. 5%, 1 E B b 2 b R e F AT B ) 5 H RN
Mg (HPLC 4%, 25 Fisher A7) ) 3 HoAliRFI 2 443
Bral (25485 b2 A R ). 23 Kk 24
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Milli-Q ¥k RGEtIE I LB 1K

10 S R IR S PR fE B o« o Eu 45 JC 4 U5
DL KR R4 R IR T T A A i
2 AEEER
2.1 HWEIH
200 XFFRARIAVR o3 A BR RO R A e,
afi B e, TO R 2 mg - mL™! A6 R S A AT, T
4 CURAF A iMERRRS B3R 18 N BA— Rl o0 HE
it WS 1, FH 50% R RE AN 5 AN BE 1Y T AR
W, T 4 CIRAES
212 AR ERORE S AR S I N A
FJUFN LA B 7 70045 38 1, B TR B v i s 34 57 mi# oK
AR AFIIERFRBOE R 1.0 g, BT 50 mL &HHH, I
A 60% H [ 40 mL, 20 °C #7535 kHz, 600 W ) 15
min, T 10 000 r* min~' &[> 5 min, BUS HHER, &
0.22 pm JEE L8 2= AR, = SO - PR
L A B i o PR A A
213 BIPERESA R BCEAA IR 2] L
FL 7 3 AR B B 4 2 O, 4 R T 4
il S e B 35 ALF L R S SRR AR, 3 AR HR
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1.0 g, BT SOmL =i, S 08 “2.1.27 W F ikl &
3 A B PR A
2.2 SEERAAF

38 25 11 - Water HSS T3 €43i% 4 ( 100 mm x 2.1
mm, 1.8 pm ) ; Vs A1 B A A (5 2 mmol + 7' Z, &
B RN 0.2% W TR K % W) M B AH(0.1% H R & 1
W) 41 R, BB U B (0~1 min, 35%B; 1~7 min,
35%B — 85%B; 7~7.5 min, 85%B — 35%B; 7.5~10
min, 35%B ), i : 0.30 mL -+ min'; #EJ&: 35 C ; #
B 5 plo

TS AT InER A FELBE 55 2 U (HESI- 11 ) ;
BN 320 °C, NGRS 350 C L8 (N,)
P 35 Lo min BB (N,) Jif 10 L min™'5 W55
BN 3.5 KV, B BEHL N 55V RAIIE 68 7 [l
F1# 1Y Full MS-data dependent MS® ( dd-MS*) £ 25
SFHEE 3 HE R R=17 500, F14 36 Hl m/z 150~500,
dd-MS* A3 BER R=17 5005 AGC target: 1 x 107;
T RO BEAFE] : 50 ms; A3 B B 1 m/z 4.0 58 5 [
2 x 10", ELARSIHT 0 5 0 o B o e 5 S o e S Ll
e SR BT E] rEaaan gk 1 PR,

x1 BBIMYEERAGYERTIR

Tab.1 Information table of 18 improving sleep drugs

AR A3 o b .

75 a2/ ( relative molecular mass ) liE= T fE THT
(No.) ( compound ) BLibANE] S tafmin (error) x 10°  (NCE)/% (_ product

(theoretical ) ( measured ) fon )z
1 HRHEZR (melatonin ) 233.128 45 233.128 31 1.79 0.60 25 174.091 29
2 3 A (estazolam ) 295.074 50 295.074 01 3.98 1.66 60 267.055 45
3 AT (chlordiazepoxide ) 300.089 82 300.089 29 1.39 1.77 35 227.049 53
4 SASEFLIN ( chlomezanone ) 274.029 92 274.029 33 3.23 2.15 35 154.041 85
5 Wk iAMEL (midazolam ) 326.085 48 326.085 72 2.18 -0.74 60 291.116 36
6 YL (oxazepam ) 287.058 18 287.05710  4.04 3.76 35 241.052 61
7 5P (lorazepam ) 321.019 21 321.01816  4.30 3.27 35 275.013 46
8 P ( diazepam ) 285.078 92 285.078 89 5.60 0.11 60 193.088 55
9 BT -18¢ (alprazolam ) 309.090 15 309.090 08 4.25 0.23 60 281.071 14
10 FAHPEP: (clonazepam ) 316.048 35 316.047 58 4.46 2.44 50 302.045 01
11 SRR PR AR ( chlorphenamine maleate ) 275.130 95 275.131 04 1.42 -0.33 30 230.073 03
12 ERBR SN ( chlorpromazine hydrochloride ) 319.103 02 319.102 78 4.67 0.75 35 86.096 91
13 TP (nitrazepam ) 282.087 32 282.08752  4.06 -0.71 60 268.084 05
14 Z g (triazolam ) 343.051 18 343.05087 4.43 0.90 60 308.082 06
15 ] A B L2414 ( secobarbital sodium ) 237.124 47 237.12445 4.39 0.08 50 216.989 09
16 [ b ( barbital ) 183.077 52 183.07689 135 3.44 40 112.984 07
17 1 % ( phenobarbital ) 231.077 52 231.07729 2.33 1.00 40 132.866 53
18 S E % (amobarbital ) 225.124 47 225.12413 3.92 1.51 40 104.926 54
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HC“2.1.3” T BIPERE S W 45 5 pL, 4% “2.27
TN A SIS AR R, 15 3 3 Fh AL S
SRS K], YR WA T 18 A~ BRI iy
T, ZEILRA, Bk 3 AR R A A 2
I BbR e , ik & Jm i AT
24 LMERFREFEEK

K Q-Orbitrap X 18 /4~ E 35 ¥ i /9 okt 3 i

i 245 4 33E A7 52 2 5 M, 1 50% & W6 s B b ifE T
VEG W, 5 B A S W W R R . By
BB 709 €3 0w AL CY) AR ER, KL H BR800 11)
W (X) I Aebr, el b i . A&
FE bR 1 i3 BN 2 R, AR B ) KT
0.993. 7EZS A AL G iR s ARk B2 B in i, DA
17 M b S/N=3 BRF X6 07 149 ¥ J3E 5 T vk (R ARG B, D
2,

®2 18N HEMERZGYANE T T2 E K REL L SE B AT TR

Tab.2 Calibration curve, correlation coefficients, linear ranges, LOD of 18 improving sleep drugs

et LAl By LT LOD/
r
( compound ) ( calibration curve ) (linear range )/ ( ng* mL™") (ng- mL™")

FREEZE (‘melatonin ) ¥=6.988 x 10°X+3.923 x 10° 0.999 7 0.15~300 0.05
YR (estazolam ) ¥=1.508 x 10°X-5.194 x 10° 0.998 8 0.30~300 0.1
A (chlordiazepoxide ) ¥=2.354 x 10°X-3.645 x 10° 0.999 7 0.6~300 0.2
S FEFLEA ( chlomezanone ) Y=6.767 x 10°X-5.033 x 10" 0.999 3 60~300 20
IR IEIE L ( midazolam ) ¥=6.931 x 10°X-6.651 x 10° 0.999 8 0.15~300 0.05
HYPE: (oxazepam ) Y=5.942 x 10°X-1.094 x 10° 0.998 9 2~300 0.67
FFPIVEEE (lorazepam ) Y=4.650 x 10°X-2.064 x 10° 0.999 6 1.8~300 0.6
HPEPE: ( diazepam ) Y=5.373 x 10°X+5.341 x 10’ 0.996 5 0.15~300 0.05
B[ ( alprazolam ) Y=2.657 x 10°X-1.151 x 10 0.999 8 0.15~300 0.05
SAEPEPE ( clonazepam ) Y=6.897 x 10°X+1.262 x 10° 0.999 4 1.5~300 0.5
R TR A AIBHL ( chlorphenamin maleate ) Y=4.453 x 10°X-1.101 x 10’ 0.999 9 0.3~300 0.1
LB ( chlorpromazine hydrochloride ) Y=7.104 x 10°X+1.823 x 10 0.999 6 0.15~300 0.05
it PG ( nitrazepam ) Y=1.042 x 10°X+5.339 x 10° 0.998 9 0.6~300 0.2
=4 (triazolam ) ¥=2.380 x 10°X-6.058 x 10° 0.998 7 0.3~300 0.1
) A H 4 (secobarbital sodium ) Y=1.966 x 10°X-9.512 x 10" 0.999 9 45~300 15
t H %2 ( barbital ) Y=1.436 x 10'X-4.037 x 10* 0.999 7 30~300 10
2R H#Z ( phenobarbital ) ¥=3.203 x 10'X-8.893 x 10 0.999 4 30~300 10
SEIGEL HZ- (amobarbital ) Y=2.084 x 10'X-7.037 x 10* 0.999 5 30~300 10

2.5 MICREAES

HUBEHER) LT R R 28 L4 3 4y, AT 2
By, BEAR PRI 1.0 g, 7351 & 50 mL &I, AR A
Xof B AR A IS B T 92.1.27 TR 7 i 4 kit v
W, A HEFT 0.5.2.0 LK 5.0 mg - kg™ 3 AN
(A DR S , IAS 18 A iest MR AR 254 (1) i IRl
HHN 72.2%~118.7%.
2.6 AR

H ARG 25 B2 H RS 25 B2 25 R TS KSR 0.5
mg ~ kg™ BYZS FURRSD, H PORS % 8E th A 0% 2 h B4 5K
¥ 6 YRIMAS, H IADRS 2 B 1% 4k 3 d LR BUREINAS . &5
JH RS RSD FRI7E 2.4%~5.4% 22 18], H [HPks %%
JF RSD 5 HI7E 2.6%~9.2% 2 18], JrikE %R Bt
2.7 FESIRE

FIFHAS T 1253 006 10 ol 8 B A A f e it 004 1

TR, HrP AT 6 SEUCRE SRS HH AR R L), A
PRIB R RS I 3.8 mg - g_l F 12 mg - g_1 ANEH
HECIrba M —2, YR T Ak FE i
3 itig
3.1 @R R

AL % 58 T UPLC & 48 v i 1Y Gy 65 4T
Waters BEH Cq £ (100 mm x 2. 1 mm, 1. 8 um ) FI Waters
HSST3 £ ( 100 mm x2. 1 mm, 1. 8pm ), Z5HRRHH, Waters
HSS T3+ 3 #r s A 1 AL 5 Wy ) O BR RCR B 4f, o3 Hr
& Y eI R, AL SR Se L. i
A 5T 1 ] Waters HSS T3 #E#E 171 — 25 1 €235 25
k.
3.2 WAHEIE AL

N T HAFEIF 7 BRI ShARZK R
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B4 2 mmol + L™ ZFREZREHE IR 3 /- MY, A AH (5 2 mmol - L™ ZFRELFN 0.2% HIFR/KFIR ) FiI
HLRESR M #LAR Y o B TR, NG s Ak 5 W0 B A (0.19% R IR i sl e X T 18 Fhfk
BEo R AL RS UAHRIR, AR GW0 0, EA VAR, £ 10 min AATA 1L
ELKIAMEC S, FIER O L BRUE G RE o, L S YIERRES AR B AL B B 1 1.2 s RIS
NGRS BB S . RUICADIR R WA i S s 7K

100+ y

e

0 M P

100+ b
50 A

0 T

+/min
1.39
100+ {[\\ c
50 )
,"I‘ ll'\
0 T T T - T = T T T T T T T T T T T T T T 1

100+ 3.23 d
T 50
g
E 0 T T T T T T T = T T T T T T T T T T T T 1
2 0 0.5 1 1.5 2 2.5 3 3.5 4 45 5 5.5 6 6.5 7 7.5 8 85 9 9.5 10
«© 1

t/min

[
2 2.18
- 100+ P e
= / |
S 504 S
~ ! \
‘m 0 T T T = T ‘\-_ T T T T T T T T T T T T T 1
H_lo(yo 0.5 1 1.5 2 2.5 3 3.5 4 45 5 5.5 6 6.5 7 7.5 8 85 9 9.5 10
% 404 t/min

f
50
0

t/min
4.30
100+ l}pll g
50 |
I
0 T T T T T T T T - L\ T T T T T T T T T T 1
0 0.5 1 1.5 2 2.5 3 3.5 4 45 5 5.5 6 6.5 7 7.5 8 85 9 9.5 10
t/min

100+

" [\

0 - = ? === =
100

i
50 K
0 = =T = L o T U

t/min

a. fEH K (melatonin ) b. L H ML (estazolam ) c. Z A& 5 ( chlordiazepoxide ) d. S FEFLEH ( chlomezanone ) e. WK AL (midazolam )  f. HLVH TG
2 (oxazepam ) g. F7F7PHEE (lorazepam ) h. HiPGP: ( diazepam ) i. FIPE4> (alprazolam )
E1 1~9 SHEEREGYIRERRNRINE FiRE

Fig.1 Extracted chromatograms of reference solution with No.1-9 improving sleep drugs

33 BRI QB 2 SR GHEAT — ST AR RS
A FE TS A Q-Orbitrap 5 40 BEBTIE AOAL 2 AOH: B 7 MS” 138 AR SCRATIE 608 7[R i
F R Full MS/dd-MS* BEABEAT /M7 B SRR Iy 50, 18 ML a W, wl il L Pz 4l 1
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100+ 4.46 i
50
0 T T T T T T T T L — T T T T T T T |
0 05 1 1.5 2 25 3 3.5 4 45 5 55 6 65 7 75 8 85 9 9.5 10
t/min
100+ 1.42 K
50
0 T T T T T T T T T T T T T T T T T 1 1
0 05 1 1.5 2 2.5 3 3.5 4 45 5 55 6 65 7 75 8 85 9 9.5 10
t/min
100+ 4??7 1
50 ﬁh
|‘ II.
0 T T T T T T T T \I = T T T T T T T T i T 1
0 05 1 1.5 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 9.5 10
t/min n
100~ 4. 06
50
0 T T T T T T T T T T T T T T T T T T |
0 05 1 1.b 2 2.5 3 35 4 45 5 55 6 65 7 75 8 85 9 9.5 10
t/min
4.4
100
~ fl n
3 50 |I|| l\
]
2 0 T T T T T T T " T T T T T T T T T T |
2 0 05 1 1.5 2 25 3 335 4 45 5 55 6 65 7 75 8 85 9 9.5 10
by ¢/min o
2 100+ 4.9
+©
3 80
®
E 60-
s% 40
=z 2 e
= 0 T T T T T T T T T T i T T T T T T T |

1.35

100

0 05

100+
80
60
40+
20+

100 ; r
80+
60
40+
20

o ) .
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 7.5 8 85 9 95 10
t/min

j. S PE T (clonazepam ) k. IR R S AR TR 45 ( chlorphenamin maleate ) 1. £ R 55 1% ( chlorpromazine hydrochloride ) m. fil§ P8 2f: ( nitrazepam )
n. =G (triazolam ) o, F AL 247 (secobarbital sodium ) p. ELEGZ (barbital ) q. #5EL He#Z ( phenobarbital ) - r. 53 H % (amobarbital )

B2 10~18 SHEEREDGWIRERRNRNE FRE

Fig. 2 Extracted chromatograms of reference solution with No.10-18 improving sleep drugs
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3.4 RPN

HRAE A L B S5 5548, 43 56T 18 A~ el 385 il IR 24
VI EAT T B SR 4, R R A5 380 1 o i i A 57 18
DY W S . B 3.4 & 18 Nl bR
HR 2 AR T ) R i ] 7R SEBRAE S o B
I — o (RS iff o et 5OR i (T Lo, AT 5
IHLX AL R A% P e i P SRR 2 R PR O

B RBUERS , OISR S B RT 12
w2235/ T 5 x 107, A I 22 P2 f 10 43
BrEoR . AT IE i 8 56 Bt A, A ot
AL BRI By A X SR R . R 1505 T
B AT RO R RE S o R RN S A, o
IRZE#R/NT 5% 107, FEM Q-Orbitrap 72520 HE T 76 Bt
VTR EOR S BT A5 () o] DA T A B

174.091 29 154. 041 85 275.013 46
100 a 100 d 100 g
90 90 90
$ 80 $ 80 ¢ 804
£ £ k|
£ 70 S 70 £ 70
= G =
o 604 o 60- o 60
> > >
£ 50 2 50| 209. 060 06 S 50-
° ° °
& 40 & 404 5 40
% 304 % 304 % 304 303. 008 27
® 204 ' 90 102.985 34 ® 204
= o 159. 067 64 216, 101 81 o o 274.973 41 B o 229, 052 44
. 166. 005 23
0 860?0‘53 ; - | | ; 0 -I-Il‘ulul 1 T | 1 ) 0 . NPT ; | ; |
50 100 150 200 250 100 200 300 100 200 300
n/z m'z 'z
267.055 45 291. 11636 193. 088 55
100+ b 100+ e 100
w0 % 265. 052 49 ry
3 3 8
§ 80 § 80 E 80
E 70 _§ 70 .§ 70 222.115 01
5] @ ©
2 60 @ 60 2 60—
B 50 205. 075 82 3 50 § 50
R & 04 209. 063 49 & 10
i " i
30 30
*g g g 91.054 66 257.083 68
& g 204 g 20
104 189. 021 29 104
0-! 0-
100 200 300 100 200 300 100 200 300
n/z n/z n/z
227.049 53 241.052 61 281.071 14
100+ 100+ £ 100+ i
. 90 90+ . 90
S g0 S g0 g 801
e ° 269.047 39 S
2 70 E] 70 E] 70
L) © L)
@ 60 ® 60+ @ 60—
b 283.086 82 T B
< 50 s 50 S 50
5 - = 205. 075 42
E 40 & 40 & 40—
% 30 % 30 216. 057 25 % 30
3.% 20| Efé 20| ;% 20— 165. 021 36
105. 033 80
10 10 166. 005 36 10
I 180. 044 72 l 104. 049 77 | |
0 ; 1 ; E 0 ‘l. 1 | o ; 0-.
100 200 300 100 200 300 100 200 300
'z n/z n/z

a~i.

[A]/& 1(the same as Fig. 1)

3 1~9 SHEEIREZMINER R ZRRIEE

Fig. 3 MS’ spectra of reference solution with No.1-9 improving sleep drugs
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302. 045 01 268. 084 05
100 3 100+ n 100 112.984 07 D
~ 90+ —~ 90 ~ 90+
3 3 3
g 804 g 80+ g 80-
e~ =] =}
ERR(E 5 70 236.094 19 5 70-168.994 14
[5] Q [
o 60 o 60 ° 60
E 270. 055 08 E 207. 091 55 E
5 50 5 50 5 50
B E g
~ 40+ — 40 Z 40
% 30 % 30 ﬁsm
B ® 130. 052 54 ®
20 20 - 20
z 214.041 63 = = 140.070 39 00 004 06
10 176. 045 44 l | 10-91. 054 63 109 o4 015 36 | | l
0 ‘ M | .I‘ Laal s n 0 I 0 1 L |‘ L II‘ ‘
100 200 300 100 200 300 50 100 150 200
n/z n/z n/z
230. 073 03 308. 082 06
100 100 n 100 - 132.866 53 a
~ 90+ ~ 90 . 90
3 3 8
g 80 g 80+ g 80
T E e
% 70+ % 70 % 70+
s 60 > 60- 239.035 98 5 60
& 7 7 116.994 03
3 7 3 %7 3 2 182. 986 37
] = = .
E 404 E 404 715, 067 98 4045, 985 65
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