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Abstract: An accurate mass database and a method based on ultra high performance liquid

chromatography-electrostatic field orbitrap high resolution mass spectrometry ( UHPLC-Orbitrap
HRMS) were developed. These were applied in the screening and identification of illegally
added medicines in herbal tea. Based on investigations, 167 medicines were selected to build an
accurate MS database; these medicines included antipyretic analgesics, glucocorticoids, antibi-
otics, and antihistamines, among other categories. The database was established using Orbitrap
HRMS and TraceFinder software. The database carried information on all selected compounds,
including the molecular formula, accurate mass of precursor ions and fragment ions, retention
time, and mass spectra. The samples were ultrasonically extracted with a 50% (v/v) methanol
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aqueous solution. The extracted solutions were separated using a Waters XBrigde BEH C18 col-
umn (100 mmx2.1 mm, 2.5 um). As the mobile phases, 0.1% (v/v) formic acid aqueous
solution and acetonitrile containing 0. 1% (v/v) formic acid were used, with gradient elution.
The sample solutions were analyzed by Orbitrap HRMS in the full-scan MS and data-dependent
MS/MS acquisition modes ( Full MS/dd-MS?). Positive and negative polarity data were simulta-
neously acquired. Some parameters were optimized to increase the peak intensity and sensitivity
of all compounds. The resolutions in the full-MS scan and dd-MS® scan were set to 70 000 and
17 500, respectively. In the full-MS mode, scanning was performed in the range of m/z 100 to
1 000. In the MS/MS mode, the normalized collision energy (NEC) was set to 20%, 40%, and
60% for each compound. The inclusion list was not used during the measurement, and the
dynamic exclusion time was set to 10. 0 s. The loop count was set to 5. After acquiring the sam-
ple data with these conditions using Orbitrap MS, they were imported into TraceFinder soft-
ware, through which the sample information was extracted and automatically matched with the
information on compounds in the MS database. Screening and identification were conducted by
comparing the retention times as well as the exact masses of precursor ions and fragment ions
that were experimentally measured. If the errors between the experimentally and theoretically
obtained masses of the precursor ions were below 5x107° and the deviations in retention times
were less than 20 s, then suspicious positive compounds might be identified. Furthermore, if
such compounds possess more than one similar fragment ion with a mass tolerance below 5 x
107°, and exhibit similar ion distributions in the MS/MS profiles ( compared to those in the
database) , they could be confirmed to be the same. The validation result showed that all com-
pounds had good linear relationships, with correlation coefficients () greater than 0. 99.
Because pefloxacin, norfloxacin, desloratadine, astemizole and clindamycin had background
interference, the method was not suitable for their quantification. Following experiments using
three spiked concentrations, the recoveries of the rest 162 compounds were found to be in the
range of 66.4%—118. 1%, and the relative standard deviations (RSDs, n=6), in the range of
0. 1%-16. 1%. When the limit of detection (LOD) was 0.2 mg/kg, 83 compounds were detec-
ted, while when the LOD was 1. 0 mg/kg, 167 compounds were detected. All compounds were
matched successfully to the standard added sample with the MS database in TraceFinder soft-
ware. To lower the likelihood of false positive and false negative results, a quality control method
was recommended. The method was applied to analyze 245 herbal tea samples, among which 12
positive samples were detected. Thirteen positive compounds were found, including acetamino-
phen, diclofenac sodium, chlorpheniramine, brompheniramine, dexamethasone, dexametha-
sone 21-acetate, prednisone, prednisone 21-acetate, metronidazole, erythromycin, ciprofloxa-
cin, amantadine, and dextromethorphan. In particular, amantadine, dextromethorphan, brom-
pheniramine, and ciprofloxacin were newly detected, compared to standard methods. The
developed method is rapid and accurate, and will be useful in the high-throughput screening of
illegally added medicines in herbal tea.

Key words: ultra high performance liquid chromatography ( UHPLC); electrostatic field

SRS Al 5% 52 W ZERK, XA, AT, B BT AL. R R RO AH (3-8 F 37 B 0 o 43 90 BT DR O A RN A IR D s 167
FhEIEIRINZS 9. i ,2022,40(3) :253-265.

HE Jiawen, WEN Jiaxin, LIU Yaxiong, HU Jiazhe, CAO Yajing, LAI Yuhong. Rapid screening and identification of 167 illegally
added medicines in herbal tea by ultra high performance liquid chromatography-electrostatic field orbitrap high resolution mass
spectrometry. Chinese Journal of Chromatography,2022,40(3) :253-265.



55 3 18]

(T35, 255 . 2B (03 L S L B 5 43 Ak 2 1
BUEEZE T 167 FAER TR INZ5 Y 255

orbitrap high-resolution mass spectrometry ( Orbitrap HRMS) ; illegally added medicines; herbal

tea

DA ) M X RAT M AE e OkE, — A B
AIEIREE AR IR, A AR R 2 R i
IR, FE DS P ARV IR E 24 8 PR R SR DAY
SERE PR IR, SR T R A VAR I B B A AU
JEE T AT . AR A A AR 25 1
A%, VI REHE T 2 B R SRR AR R R IR YT . O
—J5 T, BEAE WA T BEIOR TR AR R S I 2y g
SN , ASBR F B H LA 2, B s 3 1y ARk
IR 245, W0 M bTdiie2 pib R WG 2G %
2555 HAG MM B 2R RS

H T, AR RS 25 Wy A O ik 2 A
TEET RSk R AR s A
G- TR B 0 AR )R Tk | R S
2 B L R RAR, K il b, WA 6
- E DU AT T B A R S ARG I 1) 6 8 v
B BJS 201713 ZFBA T4 AR S0 07 R . 2Ty
BRI FH 22 527 5 - W A g A ) A A
BT SR AR A — 2 B SR R . PV )&
L0 B AR TG 2 AR A 2 R B
fis e 2175 3% 2 b FT A 30 7 1 A L4, bR o
Rl TERRUERS 36 TR AN BEBA 2580, BbAh | 25 Rl s
W3R 2 Fh 25, 75 R 24T R BseRqk .,
W, =S DURRORT B335 19 8 ) A 0 A =X 2 A B A A2 BT
TE BT IR AR RS N 245 ) ARG 56 75 R, iR 20 2t . —
AN YR & 2 0 5 2R £ ) i R O A

L 7 B B = 0 9 % ( Orbitrap HRMS) J2&
ARG B @ R @ B e, R
AR FIEE B E, AT b 24 W [ I G ) A
JEHO ) R I A, EAR S 2GR B R EE IS e Ak
A b SR B O A P O R 2 F
FEHO AR AR TR U N 25 W 0 A A T A D
X4 1) ] Orbitrap HRMS P 3 57 A F1 A i1
BAS T 56 FRBERE M HZE25, 45 10 T /RJu oY
SRIMARE IR INZE YL £ T 56 Fh, BUA WF AN AR 55
TS 1 KU TR N 25 00, o K 4 15 43 3% I i 1 P b
R

S 25 HAM AT B F 55 26 56, 45 6 Jo i i I ]
DIRR R BR824 % o 15 A =7 3 £ 43 B v i A0
B AR SCIE AL A, BT X b BE S A VLR P

JHe B A RS 167 FhARE AN KR 25
HET R AT B A DL S TAL S | -
Tk S, T R R RRROR 0 3 7 P 3 L B o o B
Jo i bR O A RN TE B S T 167 A2 ik, S
BT AR IR I 2 1 T | R R O A, SRR 24
R = R, AT e A AR TR A I BT B AR S

1 U=B5F%

1.1 B 5iRF

1 SO 15 1%  VANQUIVE Optiplex | DU
Fr/ 8 BB B 43 P BT Q Exactive Orbitrap
F TraceFinder 4.1 #{4 ( 35 [E Thermo Scientific
ONED) AR MS205DU (it Mettler 23 7)) 5 #
afi7k &tk 2% Mili-Q Advantage A10( 2% [# Millipore
a]) s ST Ve (R R AR TR A A ) |

NG W (g al) 1 [ 52 [E Honeywell 2y
Al R R LR B VKSR (a4 A 1
W22 R BHE A BR A R, 167 Fh25Wpbnife i Al
Foff AR 2 22 P (LR 1 TS 1~22) HIE
259 47 F(23~69) I E 41 F (70~ 110) Lg%
2915 Bl (111 ~ 125) %P 25 14 F (126 ~
139) JHfL RG24 13 Fl (140 ~152) JRAEZS 7 Fif
(153~159) FIH:Ab 2 8 (160~ 167) , 235l [
FEI B 5 24 B0 K € WF 5T B L 75 [E] Dr. Ehrenstorfer 23y
A AN TR T A AR I A BR A F

245 HEEASAE S 1) AR A EEASE , BN
(LSTP N
1.2 FREBRRES

O3 SIE R AR BORR o & 10 mg, R B3 i OF 2
2 10 mL, ANE bR AE & VKBS TR X 2 15 i Je
P BEE 2, Be il CRARERS 25U, T-20 CUKAH
R

U 525 PR HEAE 25, T 50% (v/v) K
VA YA I B U B R 100 ng/mL B B PR SR 4R
FABRMEGS TR, BB

SrABUE X OB S E R R AR A
B i ) FH AU E RS R SR LI R hFEK
P BARRAERE 253, T 50% (v/v) FY B /K 5 0k B 1
A M 10 ng/mL Fl 50 ng/mL AR & b5 i 5
PRV, B ERRL



. 256 - Ll

i 55 40 %

1.3 H&AERTE

HURERTFEAIRES,  FRER 1 g, BT 20 mL & &l
H L IIAGE B 50% (v/v) B s K, B P 4R I 15
min, B, H 50% (v/v) HEKIBRERE
20 mL, 0.22 pm JEMEIE, F50
14 &G

{6,354 . Waters XBridge BEH C18 #:( 100 mm
x2.1mm, 2.5 pm) , tE{# 40 C, WshAH A 0. 1%
(v/v) WKW, T sh A B 0. 1% (v/v) IR i
VSR, VR 0.3 mL/min, BB EEVEBARE.0~ 1.0
min, 5%B; 1.0~17.0 min, 5% B~95%B; 17.0~
20. 0 min, 95% B; 20.0~20.5 min, 95% B~ 5% B;
20.5~25.0 min, 5% B, #FER S pl,

Wi%5 L 3. 50 kV (IE & ) f1-3.20 kV ( i 5
T, BB 320 C; S REFH K 50.0 V, 4
By EOmFGE B 350 C, #50 4. 55 L/min, 4f Bl
AU 3 L/min, RN 5/ B0 RO —
PG (Full MS/dd-MS?) |, 1F | 171 25 - [|] i) 7%
e, 5GP H bR #§ 15135 (inclusion ) , Full MS Z:4% .
SYHER 70 000, F i3 25 1l B AR B 740 AGC tar-
get) 1. 0x10°, F K& F I AR (IT) 100 ms, $1 4
W m/z 100 ~ 1000, dd-MS> 2 5. 4 P¢ %
17 500, AGC target }y 2. 0x10°, IT 2} 80 ms, fiG#
AL (Loop count) 5, IH—{k il ## it & (NEC) 20% .
40% 1 60% , I 5 S ASHEER 10 s,
1.5 [RiEHiEEMEL

T BE PR S R bR I T, H5e A 2% o0 B 45 14
AR5 BT 1A Al T AN 2 AR i £ B LR P
Bf ] | BB - RIAR B RS At o SR e . RSk
P 5 A TraceFinder {4, 4wttt 25 ¥ {2415 B, @57
167 FlZ5) 00 i 3 BE OIS BE E , FEF R IR 1,
1.6 TEEBIEAZE

TEAKE AT FNTR B b M 45 T T, A3
Mr &R A58 . B %dlE = A TraceFinder #17:,
SR P 25 1 0 O B B T) R RS R R RS
Wi E B AT Bh AT VO AT, 240 e B B TR 1 o
HHUW 2/ T 5x107°(5 ppm) |, 15 B i A e 22 /N T
20 s, B/ — AW 7 B R i T i U 25 /N T 5
107°, m AW R 4G A H AR 1 0 o3 R 5 4
T T AL S OB v i 33 1 L S — 3, R IR N [a) — 4
T, ARt M ZE oK A BRSOk AL, W T i BJS
201713 BG5S AT X 43, TR A br o L 5 W R
BEAT 0 0T B A A e IR v B A 8 o oy A A

H I A e SRR E M o e AR T A 45 R AT

FER
2 HR5iTiE

2.1 HIBERSHIERE

DA TR 0 245 0 1 [m) LR 5 5 o ARG &
FRAGIIZRL, AT SFEUR 25 DR 259 (BLAER) |
Wi MR DTN 255E AL R G 25 ) Rk I 25
WAl BEARET N B S h o £56 %8 A SCE Xk
VERE T 167 P2 Wy i 57 i o B i B I, AR
T T UL B A AR R TS I = RS 25 . D RR B
BRI PR R 8 A R e T R 25, R A
Yrrb B ARAAAE R LR i, LA 1 X LA B2 15 IR 1
o, AN A R
22 HmEraERMmL

ZE T IK 50% (v/v) HBEK I . 70% (v/V)
FH 7K 85 YRR R A S B BB TN 167 Rl 244 i) 4
HUSCR . SRR, KER 5 BR VA1 25 W) AN 38 'HoR
TREEIC, JoAth 3 PP O A ISR AR 2, (H 1Y)
ARG B0 A 1) 245 00 Vi oy FRRS e 1 (R P B [
BN X 2 P 35 1 7 4 H R v R /e B
VIR M N2, RIMEZR N ERAE , DA R
ek B, 24 h PAE 50% (v/v) F B K U R 70%
(v/v) F 7K 5 V00 R H 2 v 4 S5 i 15% . 18% Al
23% , 7 50% (v/v) H B K I W TP RS MR AT
1,50% (v/v) HYBEEZK V5 WA A 4 BB 790 T LA e ot
JEE 22 3 e 1o AR E 1

oA T AN R R R BE BOA A 2 o B AR 1
S, 1 g FER T B 50% (v/v) HEEIK T
5.10,20 F1 50 mL #47HEHL, X £ Mo 22 5 M O 7 A
3/, 32 FE TR ., L6 i SR I AR A A5 ks
i TP O, B AT R By AR R AT R
5 OR BEBUATE 5 mL F1 10 mL B B 5 TR
PR , 5 T R S 2 M s A K, 0T 2 ka3
My € 10 ;20 maL BF A U VR €0 3, B T U RIS
AR AR, R 21 24 25 M €0 335 e T W 145 50
mL B, FE A RL T T, BT i E R L TR,
PR TC L, A RAS B 9 R S50 e PR AR L
WHRAFR 20 mL,

ZE T A 15 min, H A 30 min SR E 15
min PFEBSCR 3 PR TE 27

Zi b, R 50% (v/v) B BEZK W 20 mL #
15 min {ERRBOTE



-
&
&
X
&
g
=
AL
=
N
Rig
=
B e
g4
s -
&
=R
B=
R E
i
=
#
W
&
E
=
on
®

T0 $TST0°STT SHAIW] L0711 €0°0-  9TTE0'18€ ONFID'H®D (3 ) olozeuodd  ¢¢
0’1 110SO ST “6TSLO'TITE SS090°86 ‘EvPEl 8TH JHAW] el 90°1 10191°Svi BOINTHED (¥yrhdsz ) surphohxop  z¢
01 POLST'9SE “81660°66C J[HHW] s¥9 ST Tyl 0oy COENSIH D (FH MY ) uexoIp  [¢
T0 €00S0°C6 ‘080801 “EF1T0°9ST S[HHW] €29 9L°0  TH690°6+C SYONTH D (i ¥ ) suosdep (g
01 8THCI €8T “TEIIT FIE ‘SE180°96 SJHAW] sLe 1€°T  T99S1°85¢ EOENAH D (G qAHEYT ) uoexojouRp 67
01 €6LT1°9T1 JHYW] oL LLO-  8FEST'SOS  SAPONID"H®'D (HE T 3 22420 ) oyeydsoyd upAurepuro 87
01 108217921 SJHAN] €51 11T 29L81°STy  SSONID“H®'D (Efyyrs ) uphwepurp /g
0T €L801°SHT “T80ST 88T J[H+IN] 09°¢ 1 L8OYTTEE 0N HYD (FH idyg ) uoexoordn 9z
T0 SPEEO'LST “STITOTST *9T8T0'TTI “€THENTST _[B-W] 8sL 79°0-  S8Y00°'1ZE  SONYDYH''D (¥ ) [oompydwreroyd ¢z
[40) LIE60'8TT “€L¥SO'T6  “L8690°S9T ‘0LIIT €V SJHAW] TTol sP0- PIPSITIIE INY'HED (i 3-3¥)1) drozeuoyiq 4
01 9180°9%F “0£¥60°C9Y “1L6VO VST “0F090'86 * S6£80 v J[H+I] 669 200 8SITI'6LY SONID *H ™D (¥8E) oupPAdRnOUONP ¢
sopoqruy
01 19160°0F€ ‘S9860'8C ‘€€SLO"EET [H+IN] $9°6 16'C 7SS60°LSE Stod'H%D (g Ly ) oepurms g
T0 L6TOT 681 S[HH] 1€°6 0  6I6vITIET ON*'H"D (W N 7 ) suozeusydAdord g
[40) 0LI80'%91 ‘€L6E0°ITT “SLO90'S6 [HIW] s176 0 $6690°TEE STON*'H®'D (3 H 4 ) weoxond g
T0 12980°11C “¥L901°881 ‘886+0°C6 ‘6¥v+0 0TI SHYIN] oLTl €00 9L6ST°60€ CON" 1D (W z3¥) ) ouozemqhuayd 61
T0 80160°8€T ST090°0TT SHHI] spL 90°0- 061017081 2ONEH"D (I BdslglE ) uneoeuoyd g1
T0 79960°90T ‘+9160°7€C ‘#1T01°9LT ‘+L¥SO €01 SHAI] €9°11 60°1 6LT11¥6T fONS'H®'D (F5tqheg ) uzordexo /]
T0 6£€70°TC1 01SS0°861 “1S+86'8L “TTI90°6TT _[H-W] og9 LT1-  €06£0°LOE SSOINYHD ([ 45367 ) dprmsaumu 9|
0 S6110° ¥ “€6T€0°STT JHAW] 2901 €Ll €9TH0°TSE SPOENTHD (3 H 3 ) weoxoppur g
T0 TLERD'60T ‘TTLOT ¥TT JHYIN] se€T 8L°0  SLLITTHC SONS'HS'D (HHslfE$ k) poe orureudyour 4
70 L9S60°60T ‘69€€0°SOT L[HAI] $6°01 00—  9S101°6ST 0D (47510 ) uogordoray €1
0T 69160 L1 ‘96166°8€1 SJHAW] et ¥8°'T TLY80"8SE YONID*'H®'D (2630 |n ) worPWIOPUT  ZT
01 09t70°TET “€L980'T1T 6TL60°SIT “T1€L60°EST L[H+IW] 69721 S9'1 82091°12¢ O N"H"D (3 I¢eE ) suozexday ]
01 €8%90°181 ‘6T160°LET [HHI] g6°01 S9'1 66101°SST f0""H91D (£1y<7) usmquey O
T0 $€990°CTE LS9L0O"08T J[HHIN] oL S L0T90°6S€  STONIDS'H®'D HE3Y)) qxoouoR 6
01 T9€10°8LT “T1L8T10°0ST ‘S86¥0°STT ‘LOTYO+IT . [H+BeN-I] 1¢°CT 9L'1 87720'96¢ eNONID'H"'D (KL B XY ) WIIpos deULJOPTP 8
01 €800°T€T _[B-W] g8 01°€-  9TS86°L91 ‘ONID'H'D (35 g ) duozexoZIOD L
01 69€60°9LT 6T901°91€ ‘SEV66'89 _[B-I] z8°T1 S0'T-  17890°08¢  SCOENfA"HYD (ty ks ) qxodePd 9
01 6L0L0O"TST “6L8TO'TTI +[H+I] 8576 SI'T  9920T°+1€ SONS'HD (45477 ) @reraousq ¢
T0 EP160°LYT “€8S90°8S  “91050°9S [H+I] 86°¢ S0°0-  £TTOT 68T ON“H"D (WHE %) ouukdnue 4
0 96590°8S  ‘#¥80°86 ‘0I1T60'ITT ‘TLLOT'EIT SJHAN] €1p 91'1 1L¥P1°CET ON“'H'D (WM ¥ ) suozeudydourure ¢
01 LOYE0'E6  9¥090°011 J[HH] 6T€ Sl €80L0°TS1 SONCH®D ({5 Y 2 fx ) uoydourureyaoe ¢
0T €S1H0°71C S[H+IN] 8¢zl €00 SP6TOPSE YONDE'H'D (G2 ) doeudjoade |
sorsaSreur onRIAdnuy
AWM\MMMV (2/w) suor juswiSer| Jonppy W_M ?om_m\mwmtw MMMNMW@NM_ MMHMMMWA punodwo) “ON

SQUIDIPAW /9] Y} JO (SOTT) UOIIIIP JO SIUI PUe SUOT JUIUISRIJ ‘SOUI) UOTIUIIII ‘SUOT J0SINIdId ‘ Se[NULIOY JR[NIJ[OIN [ 9[qeL

WREMEE A BHEY) LB NG 9T T 2%



540 45

v

TE

- 258 -

[40] LYSvO'8Cl ‘881€0'1Cl  L[H+W] ¢T¢ 000  $6690°'8%CT STONT'H®D (ki ) drozeprun g9
0 60196°€9 “THS667891 18970°S81 “66870°611 ‘LSH86°8L J[H-w] s 90°0- 0SL66°€SE  SSONID'HY'D (E£2W ) T0owLYdweny L9
0T L0980°1#T ‘0S0S1°LTH ‘T9090°86 900SO°¥ST ‘06€T101+  [H+IN]  L8'C SLT TE19T°SHh BONTTHED (¥yahr ) durpidoenar 99
01 08¥¥0°801 “€00S0°C6 ‘¥P1109ST  L[H+W] €99 060 TI1T09ST ‘STOENCH®D (i saXfy0 ) orozeryreyms 69
0 68v70°801 ‘110S0°C6 ‘09110791  L[H+I] 66L 9Ll 06SL0°10€ SYO'NYH"D (W3 Fu 2l ) durrexoumbeyms 9
0 ¥9090°S6  ‘6L6v0°T6 ‘0STHO'80T ‘TOTT09ST L [H+W] 08+ 0 L¥b90°0ST SOIN"H"D (207Hu% ) Surpukdeyms €9
0 9%990°9Z1 ‘900S0°T6 ‘tFI10°9S1 ‘T8¥F0'801 L [H+W]  +€9 8T'1 $90L0°18C S‘0'N“H"D (2 %2 ph (0] XH30 ) SuIxoyPoWIOUOUIRIMS 79
01 L£§990°9C1 “€9110°9ST ‘€6+40°801 “£10S0°T6 SHAW] O 8Ls €I'T 680L0°18T S'O'NYH"D (21 %5 by [ () ) SurzerpAxojoureyms 19
01 9%190°€0C ‘0SI80CL ‘69801°SHT ‘61281°91¢  [H+W]  +6°C 90°1 81TLI"09€ FOENITHD (3 A ) uoexojorua (09
01 L86¥0°T6  ‘TOYF0'801 “STI110°9S1 J[H+IN] 889 0 6£650°'7ST S*ON"H"D (SIS 27f(3 ) dr0ZeXOyIOWRIINS 6
01 6St¥0°80T ‘¥86+0°C6 ‘TTT10°9ST L [H+IN]  SL'S Y00 08I€0°1LT $SYO'NH®D (3 — i b 731 ) droznpowreyms  g¢
0 696v0°C6  ‘OvP0°801 “9L980°%C1 ‘¥1€0+0T  L[H+W]  89°C 69'C 20160°6LC SO'N"H "D (2% dh — XH30 ) surzeypowrejms /LG
[40] TLILOOTT “S8%0°801 “6¥110°9ST “90050°C6 J[H+IW]  00°¢ 901 §96L0°$9¢T SO'NYH"D (31 %03 th %50 ) PO 991 ouIzeIsureyms  9¢g
01 T8Y70°801 S00S0°T6 ‘PEILOCIT “LPI10°9ST  L[H+W] 9T°L Y01 TESLO'89T SPONT'H"D (ST 7f(f ) oozemyeyms GG
T0 SSHO'OFT “900S0°C6 ‘L8FP0'SOT “1S110°9ST L [H+IN] 289 L8°0  TIISOIIE S'O'N""H D (g2 2|y ) suxounpejms ¢
01 #1950°96  “100S0°C6  “8L¥H0°801 ‘#110°9S1 SJHAW] O 1y 88°0  16650°1ST StO'N"H"D (2 %73} ) duIzerpejms ¢
[40] S870°801 “L00SOT6 ‘1S110°951  [H+IN] TLL Pe'T 1S¥90°LLT S'ONYH'D (Y 7f{%% ) SpTurezuaqeyms g
01 T1LOT°9IT “T96+0°€8 “6ELIT"8SI J[H+N] 186 100  98I€S°LES SON*H "D (¥ 174 ) upiwonpxor  [¢
01 T09L0°S0T ‘LY8OT'€€T ‘T€991°06C  +[H+I] 0SS 08'1-  SSSSI'teE CFOENI®H D (FH 44y ) uoexogad  0g
0 09090°86 ‘¥T6TI vy “TI090°€8T “9L¥SO' 10T ‘T9811°9¢y L [H+IN] 0SS 860  T6SST 19t *ONH®D (¥#27F ) auphoenasxo 6y
0 60£S0°C8  ‘6SSH08TI  L[HAW]  T6°S 00 9£8¥0°0TT FOENID"'H D (FiFy G ) drozepuro gy
01 160S1°9LT ‘TL801°€€C L [H+W]  Sp'S 911 L8OY1°0TE OSNIP'H'D (FH M) udexoIou [y
0 0S¥S0°STT ‘06690 11 ‘¥10L0°LIT  L[H+IN]  0S6 01°0-  S9¥L1"88C N'"H'®D (47433 ) sugnyeu 9y
T0 LT9L6'8ST  L[H+W]  SL 1T 01°0-  9T€66¥1Y ON'IO"'H®D (i34 ) drozeuooma G
01 916078 ‘L9S¥0°8Tl  L[H+W]  ¢g¢ SE'0  ELILOTLI fFOENCHD (b g ) dTozepomowr 4
01 96¥S0°10C ‘C0611°92y  [H+W] 1L YL'T  99SHIErt BONTH DD (Edam2e ) surphoeyowr ¢y
0 6T660°1ST “89€80°LET “LILST'80E “€6vI1°69T  L[H+W]  LL'S 11 STLYITSE EOENYIHD (G5 qA3EHL) uoexopgowo] gy
0 66L1°9¢1  L[H+IN] 88+ 8¢l 6512C°LOY S°0°NTH®'D (EH [uyg ) uoAwoouwr) [y
01 LSS¥1°68% 61€S0°C8 SJHHW]  ST6 1S°0 1€9S1°1€S  "O'N1O*H*D (i3l ) 9T0zeu0201dY  Of
[40] $TTS0OS8T “€S010°SIT “0THE069 “L9¥S0°S91  L[H+W] 6101  LEO  LLBLO'ESE *0HD (E#HY] ) WAMIoasUs  6¢
01 16€€1°68C “TIOLI'TEE ‘L2019 L[H+W]  TT9 €00  TLY9T'9LE YOENISH D (G gl ) uoexopnes  g¢
[40] Y90F0'0L  “L6SY0'69T ‘SS8L0°8ET ‘T0890°0CC L [H+AW]  6T9 L00  9ETTT'LOE O°NWI“H "D (2l ) Srozeuoon[y /¢
0T 90090°TTT ‘L6S90°8S ‘SL680°69T ‘I1LLYI9TE  L[HAW]  Sp'¢ LS'T 88LET'OLE fOINf M HYD (5 2 & ) uoBXOId[  9¢
0 86960'86 ‘87180°CL ‘TELOT'OIT “LL6VO'ES “69LIT'SSI SJHAIW] €68 80 T169Y vEL SONCHYD (&) uplwonpire ¢
01 T8490°S0T ‘986€1°LST ‘¥1TLO90T ‘06£01vEC  [H+W]  6C°S 651 9T9€1° 1T COPNIYHS'D (GE 2413 ) uoexous ¢
(8 /8ur) uwr (] /1011 (2 /uL) Uol R[NULIO,
/doT (/) suot JuduIBeL] PIPPY /4 ’ omMWE MOMEW@E. EMUQBWZ punoduro) ON
(penunuoy) | oIqey,
(%) 1%



o
&
&
X
&
g
=
AL
=
N
Rig
=
® e
g4
s -
&
iR
B=
R E
i
=
&
W
&
E
=
on
®

01 €8ELT'6LT “L¥O80°LYT “SHSHI'SSE “6LTYI €9T ‘¥TET0°S6 LJHAIN] 08TT 050 8erITITS 0D *HD (4 T S35 ) oreongouosejowiouwr o1
01 THPS1'1TE “8TIIT'66E “9P8ST EST “16080°SET “10960°191  [H+W] 8501  TT0- 80LITLIY C0%H™)  (HHTHMAH AT h ) 2¥ereoe-[g suoosupardifyour 101
01 GT8ST"EST “€6560°S8T “¥HSOTLSE LEOSO SET “€6S60° 191 LJHAW] 006 10— CTT9ITSLE ‘S0%H%D (A2 5 ) duorosupaidifyour 01
01 LSP81°60€ “S8Y61°LTE “665S0T°SHE ‘10590 1Tl [H+W] €601 910  +S8ST'EEh 0% H*D (HE [ WG [0 )2 ) 91e1£Inq-L] SUOSIHMOD0IPAY 66
01 87S90°L6  “96¥90°TTI ‘6£¥81°60€ ‘T10S61°Lce  L[H+W] 766 LE0-  TOLTT'SOF 0¥H%D (G S 6\ G [0 1 2 ) 97e1908 SUOSII000IPAY 86
01 6YELI'LOT “LEV6I LTE “TOSOT'SYE ‘SLy90'TTl L [H+IN] L9'1T  2TO0-  TI¥LTL¥ °0%H"D (HEH XA [0 ) dYelIdTeA-L] SUOSIMODOIPAY L6
01 6T€81°60€ LES6I'LTE “€1690°L6 ‘06¥90° 1T  [H+W] 0¢'8 IT1-  9191T°€9¢ S0"H'"D (VAEH [u ) ) SuosnIodoIpAy 96
01 8LIOT'I8T “81S90°L6 ‘LTOLOSOT ‘60S90°1¢l L [H+IN] STl +0°0-  6¥661°SSH SOAD“H ™D (5932 hd ) pruoumdrey 66
01 €L590°S0T “6£6STEIE “YITHI'SLT “80EST€6C “T6¥90'1cT  [H+I] 66T1  #S0-  +PI61°108 S0 " H*D (S R 74 - ) oreuordoad suosednng 6
0T OLS60°T9T ‘899TI°LET ‘L8EYI'TTE “€T080°SEN ‘TSeLI'6Lc  [H+W] TI'Il 200  #8CCT61v f0d"H"D (BRSSO ) 9Yelode-L] duooylowoION] €6
0 S6¥61°6£€ 109607191 ‘PSP8I°1TE ‘TSO80°SEL “1LEL1°6LC  +[H+W] 0001  85°0- #0TITLLE "Od*H%D (23K ) duoreypoworony 6
01 8YLET'6LT “SLLST 68T “89TST'LIE “¥SETOTON “08%90°TcT  [H+W] 81T 200  0681T'S6y RORN Li¢ e} (M7 A S ) apruoumony 16
01 8€080°SET “9T8STLLT “6ETT1°SET “T6VO0°ITT “681CI¢sT  [H+IN] 616 €8°0—  TPLOL'IIY 0L HED (V3K ) suoseqpoumy 06
01 €P0L0°SOT “TIS90'TTI ‘996L1°19¢ “8L10T°I8T  .[H+W] 186 TE0-  STEET'LEY *0dFH™D (VW H7' 246 ) 9pnI0dAx0IpN 68
01 €L¥90°TZT “6¥101°181 ‘0STvl'6cc  +[H+IW]  96'6 0  vLLITETH °0d "*H*D ( 5170 S\ GH [0 286 ) oYejode- [T suosiIoooIpny 88
01 $S8ST°LLT “T8ITI'SET “#S080°SET “TTTTIEST “90S90°1C1 JHAW] 116 8G°0—  9LL6I'IT¥ ‘0 a¥g“n (Y4 Ipse— ) ouoserogp /8
01 YP080 TL1 “86891°61€ “TLP8I 60 ‘0CLTI'LET “1¥080°LPT L [H+IW] 1801 LOO  LLLIT'SEY 0d "1™ (HH BN K T ) 9Yeooe-[T duoseyjowexap 98
0T T0S90°TZI “T+080°TLT “61061°SSE “60LTI'LET “8€080°LYT  L[HAW] 116 LOT—  9L90T°€6€ f0d%H%D (W Fem ) duoseyjourexap 68
TO  #PS90TITI “6IS9T°ETE “08960 LT “66L1T 66€ “86080°LyT  L[HYW] +5°6 0 LILTTLIY S0¥H™D (S)3232F ) opuosep 8
T0 €7080°LYT “9ETIT'00F ‘066v0°Crl  [H+IW] 9101  L00- 8€TTTTHY "ON"*H**D (&) [u T ) WooezRRp €8
01 $E0LO'SOT “TOS90°1TT “61061°€vE “LLITIE9T L [H+W] €T01 0 TSIITE0r 20%H%D (HH %S\ GH [0 ) 9Yepode-[C SUOSIOD 78
01 S00L0°SOT “LLV9O'TTI “6€111°€91  [H+IW] T8 €00 9600T 19¢ S0%H'D (V4GH [u ) duosniod 18
01 ¥¥S91°99T “S0080°6ST “TLYYI EVE “SOLET'6LT “€9610' 1L JHYW]  o06€l 200 TS661°6LY ‘0dID“H"D (HZH [ 4@ ) ¥ ) orerfing-L] duosedqop (8
01 66591°8LT “66591°8LT ‘667F1°SSE “TI080°LYT “Ovek1'€9c  [H+W] 88CI  8y'I- T8861°L9F SO0 U D (4517 i ) 44 B ) oyeuordoad-L] [0SeI2A0P 6L
TO  T0S90TITI ‘LEOSOTLT “OT960°ELT “661€TEIY “14080°Ly1  [H+W] 6801 200  €8THCTIEh *0"HD (5935 tly ) opruosapnq 8/
0 61ELT'T6T “ST89T'61€ “80080°LYT “8TELI'6LT ‘¥IHE€0°LS JHAN] O gTer 0 196ST°S0S toda*u*o (5 % R XX S Y ) ) oveuordoadip suoseyjowrelnq L/
01 POPLT 16T “1S080 LT “6TLI 6LT “8TELT'6LT ‘L¥O80°LPT  [H+I] 8501 0 PLLITSEY 204 "¥H™D (HH B S T ) ) oveleoe-1g suoseqoweleq 9/
0T OY061°SSE “LS6LTLEE ‘¥E080'TLT “0V080°LYT “TOVLI'6LC  [H+W] sTer 010 ¥LY9TLLY Y04 “H" D (BTN (AT HY) ) Srersea-L] suoseyjowrelnq G/
TO  S8F90°ITI “9T080'TLT “SSELI'6LT “€L68I'SSE ‘Te080°LYT  L[H+IW] 116 YI'T-  €L90T°€6€ f0dH D (k&) ) duoseypourersq L
01 966L0 TL1 “STELT'6LT “1L¥90°1TT “80080°L¥T ‘0859116 . [H+W] ¢¢6 00 PILLI'60F SO H™D (VK ¥4 ) duoseypowiopaq ¢/
0T ¥7080°L¥T ‘#0691°61€ “1S8STT0E “8T6EO'STT ‘TEYED LS JHAIN] 96T w0 6T0€TTTS Lo “u®o (5% B XX S ¥ H) ) dreuordoxdip suosejpwopaq 7.
01 62080 TLT “8ILTI'EIT “0¥080°LYT LOSYI TTE ‘998ST'6€€ L [H+I] 9L°TI 860~  LLEVT'E0S Lod St H D ()3 hd %7, ) spruourdure 1/
01 TTO91°61€ “OIYLI'6LT “€98ST T10E “LEOSO LI “TEVED'LS JHAN] goen 80°0  010€TITS (0] /0 52 Al (5 38 R XX K ¥ g ) dreuordoadip suoseyjowiopre (L
SPIOJ2T1I0200N[N)

T0 YLETT'SLT “€€860°19T “6€911°0€T “€8990°€T] JHAW] O 1gs LT°1 1SSHI°16C f0'N*'H"'D (21365 iy ) wrdoypounny 69
(31/5u1) (z/u) suot Juswiger 1ONppy WL, 01/A0m9 (2/ut) uot ety punodwo)) ‘ON

/Aol /4 SSeN JI0SIMOdIJ Te[OJ[OIA
(ponunuo)y ) [ J[qEL
(%) 1%



540 45

v

TE

- 260 -

T0 S6001°€SE “LOELO'SOT ‘+v960°0Cc  [H+W]  0¢'L 00— TLYSTHIY LONEHED ([ [uslg) surdeosou ¢y
01 €€650°S81 “6£$80°6TC ‘95060°10C  [H+I] 12T 0  LLEVI'O8T ‘ON®'H "D (i ) Qurydrowr ¢y
0 PEI8096  L[H+W]  €S°L 9I'l  LEYTI'OIE SON®'H®'D ($¢ 50 ) uoynoRy  ¢el
01 €60S0'+Tl ‘LTel0 181 L[H+W] L1y 19T  61601°SST "O'N"'H"'D (3 R — ) ouriAydAp  zel
01 €80S0°#C1 “69¥¥0°L8  “€1TLO'I8I J[HHW]  8sg 60°1 L0601°L9T YO'NT'H''D (3342 ) urdjoxop  [¢|
[40) $9080°LPT ‘6SLTI'E€1T “€beb1SIc  L[H+I] 908 861 TE10T°TLT ONH®'D ({923 Y ) ueydioqowonxap (¢l
0 L9TO1"E¥T “9L060°STT ‘€TSLO661 “LS901°S1T L [H+W]  op'+ 0T0-  9£651°00€ fFON'"H®'D (A4 ) duwdpod 671
0 PIELO'6TT “€1S90°81T ‘TE€880°961 “6vIF0PST L [H+W]  GL'S 0  TE6607IT ONID*'H"'D (sl b B ) Qurpeuaadiop 8zt
0 I¥101°SPT “$S180°CL ‘#9T11°001  [H+IW] 956 €8°l 8TET VEE fFON"*H"D (W73 ) dutakxopuad  £T]
SOAISSN)IIUR pue soneuryjsenuy

0 PPI80F8  ‘¥87SO'16 L08CI9CI  L[HAW] #0001 1LI LOLTTOTE ONXH "D (Wi kd 5 ) sutedoxdusq 971
0 60890°0C1 ‘€1090°611 ‘SE¥S0'16 ‘Olcci'1lc  [H+W] €99  v6¢ 78081°95C IN"H'D (¥l iyt ) durureuusradin 6T
0 ¥LOLO'LS “9900€°9¢ ‘L6OTEHSy  L[HAW]  ov'1T  LTT 80TTE TLY SON""H®D (Rslit=E44 ) sutpeusyIe) 71
T0 ¥L£0°861 S0L60°98 J[HHW]  v8'8  9I'T €ETH1°S8C SIN"H"D (i ) surzeypoword ¢z
[40) €€960°6F1 ‘91690121 L[H+W] 88¢ 681 £98€1°081 ON“'H''D (Hi sl ) durxoyyo gzl
01 P9OT1°661 “L8801°¥ST ‘¥09S1°80€ ‘9TSH0°601  [H+IW] 89'L I+l LTSIT €Y O°NAICH ™D (L1t ) dunsefoziur 1]
0 T9SE1°65T ‘96080°L9C ‘Teoll'Lee  L[HYW] 0001  €€°1 65TS1°€8¢ CONIDH®D (LY ) sutpeero] (gl
T0 6L160 1T “SELOT'OTT “SLS80°LIT J[HHN]  s68 TSI L9S81°78C "ON¥H®'D (Wi — ) ourperkdifuaydip 611
T0 S1T90°CST ‘TLS80°L9T  [H+IW] Lg£8 6T 76691°9SC ON'"H'"D (Hit Ity ) oumurerpAyuaydip 811
T0 STPO1°T8T ‘vEVOL ¥6T “6SS€1°65C  [H+IW] €99 1970 9TTET TIE DNHD (/A EET ) SuIPeIRIO[SAp L[]
[40) 91790°CST ‘SLS80°L91  L[H+W] €8 TSI L8TTT' ¥ 0N D (B ESE ) QUIZIXOIP 9T
[40) ¥LS80° 161 ‘9£180°96 J[HHW]  €Te 8Tl SOSLI 88T ONID™*H %D (2n3¢ 3¢ ) surpeydoyordAd> ¢
T0 01€L0°L91 9T€L0°0€T  [H+IW] 669  9L0 9IIE1'SLT INIDO'H'D (Ml sl ¥ ) dumurearuaydioyd 4171
0 PIELOLIT “68TC0FLT  L[H+W] 0€L  TL1 66080°61¢€ ‘NagS'H'D (Wit ) Qumureruoyduwiorq  ¢11
01 100L0°SOT ‘+€€ST1°81T “81080°e1 L [H+IW] €52  ¢€¢C LYSST 65 O"NA"*H¥D (i [ [ ) SToznuaise 1T
TO0  P6YLY'61T ‘€9£68°9TT ‘6LIC6'98T ‘SILTOHTT ‘01811°8LT  L[H+W] 898  €00-  $0I6I'6VE CONHED (LAt} fug ) dunseatde 11
Sourure)synuy

01 €98S1°6£€ “POLTI STT “8EESIE6T “9ISPI1TE “0v080°LPT  [H+IN] 696  87°0-  +ELOT6LY 80u "H %D (HET S X 2 B4 2 1 ) 91e1e0®Ip suojouDWRI O] |
T0  TTOSO'ILL “9SLTI'EIT “€v080°LY1 ‘L68ST'6EE “ST8PIITE  L[H+W] €911  LIO 6€8TTLLY LOdFHYD (%5 3 77, [l ) 9Ye1e0. 9PIU0JRIE SUOJOUDWELD 60
01 06011°€2C “11080 LT “1L9T1°STT ‘€2080°LYT ‘9L891°Lse  [H+IW] <T'L ET-  16S81°S6€ °0d5H "D (A hd 271l ) suojoumdureLr)  go|
01 SLY90'TTT “808ST'6EE S6661°L6E LLITT'EIT “60080°LyT  L[H+IW] +S°6 0 YLLIT SEY 204" H"D (37l ) SpruojeoraUOlOUDURL  L0]
0T TLLST'LLT “S99TT"LET “L66LO'TLT ‘0€891°S6C ‘T1080°LPT  L[H+I] TI'0T  2T0°0-  98S61°T0F 0%H*D (HR T4 (2L ) Syervoe-1 suostupaid  90[
01 1€080°6ST “S69CTI°LET “TOELT THE “ST080°TLT “#€080°L¥1 J[HHW] T8 LI'T—  88¥81°6S¢E ‘0%H"D (A7) duosmupaxd o1
01 L8S60°ELT “06¥90°1TT €200 ILT “€L681°EVE “62080°LyI  [H+IW] +¢°8 99'T-  S£00T'19€ ‘0%H'D (242 %) suotosmupaid 0]
01 T8891°L0E ‘TH8S1 68T ‘ 1¥080°L¥1 ‘#T6E0°SIT “8THEO'LS LJLHYIN]  19TT TI'0-  €T8YT68% S0%HY D (41 5-2r%) dreqreoupard  ¢0f

(8/8ur) uwr ([ /I0LR (2w ) uol e[nuLIO
/o1 (27us) oy uauideld PPV /4 ’ SSBIA Moﬂ:wwﬂ ETUBOWZ punoduiod N
(ponunuo)y ) [ J[qeL
() 1%



- 261 -

Al

i A1

fi

B

Fish

- S L3 B
WIEEZE T 167 FhaAREETR 25

SR 1

fil 558, 45

01 6CILO°S8T “6LEET ST “L6LOT61E “¥S6VO611 ‘vTecl'sse  [H+IN] STyl L0T LYLIT9LS S°0NHH"D (44 [2-574) Isexqnugez 9]
0 €€0L0¥91 “€¥bP0°0CI ‘9€TI1001  [H+W] €0t € 1-  IP6SILET ‘O'N"H "D ([ -84 sureoord 991
[40] 9896098 JHYW]  eLs SI'T-  TTO8I'SET ON“H""D (B3 %1 ) dureoopr 691
T0 70990°8S  ‘ST1L60°98 JHHW] 266 €T 9LE0T61E SINID'H D (k¥ ) durzewordionp 91
0 €S¥80°LST “1€S11°CCT L8880°€61 “¥8IFOPST  L[H+W]  6L01  +80  9I6L0°S8T ONID'H'D (thd Ty ) wredezerp €91
01 L1988°19T “LOSTI¥I1 [H+W] 68 48! T0L00"SLE INGg®gTD (o) suxayuorq  z9[
01 78L96°T81 ‘STLOT'OTT ‘1198819  L[H+W] 169 Tr0-  98S86'9LE ON4ag®'H D (3% ) 1oxorque 191
[40] 6911°S€1 JHAW] O ops S0'1 PSEPI TSI NYH"D (ZHLY (K Z ) supeyaewre (9]
SI9Y1IQ
T0 1S9Y0°€ST “€60€0°6€1 “¥PS10°6CT  L[H+W] 0001 110 89781°08¢C NID”H"'D (il ty B ) uTwrexnqrs 661
A 1SSTOH9T “00180°+8 “0Ch66°08¢ L [H+W] 60ST  L6E LES80°€9Y O'NEID "“H%D (¥4 [ ) Mreqeuowr  gg|
01 16£€0°S01 “£8690°T+1 “69650°L61 ‘85¥S0°sTC  [H+IN]  +€6 70 96960°61¢€ YO"H) (Y ) urereyyydioudyd  £gT
T0 cel11gyl  L[H+IW] 686 0 EETPI0IE ONEI¥'H D (I[thde ) ounexonyy 9G]
T0 1STLO°L8T “TEIP0'6ST  L[H+W] 2L $0°0 9LOE1"TET NYI”'HYD (Hi T L7 ) Quruemppuay  GG|
01 €2SL0°961 ‘L00LO¥CT  L[H+W] +9°11  200-  09¢€1'COV SON®'H™D ([ &% xx ) wumunesiousydipi&1oep  +§1
sSnap Surwrurgg
0 79580°9TC “6TSLO 81 JHAW] 186 €00 898€1°79¢ "ON®'H®D (2 [o g2 ) 1Apooesiq  ¢GT
0 17L€0°C0T “SSS00°STI “€8SS0°0ET “1S8¥0°9LT SJHYIW]  89°¢ €00 vS8Y1°S1E S'O'N“H'D (L&A ) supnrer  gg|
01 8TS90°€L “SPSLOOET ‘¥6¥TI'S61 “SOT60°0ST “16£80°THC  +[H+I]  0L9 €00 YILET 09€ SYON"H*"D (Si7sk 1y 42 ) orozerdaqer 161
0 6996086 “S#C10°861 €9S10°961 J[HYN]  66S 0 GSELI'89E fFONID *H' D ([ o4t ) epudoreonad oG
01 €1€L0°L0T “€T8L0°EST ‘TILEOD 00T ‘TLPSO'8ET  [H+IW] 09'L €00 1+280°'v8€  SYONIS'H®'D (7 B+t ) orozerdopued 61
T0 60820°00C TO000°0LT ‘€TIE0'861 JHAW] O p8L 0 TIP1Ty  FOENAID SH D ([ q225 ) opudesowr  gp|
T0 L6090°8CT 09¥S0°6TC ‘99S10°¥81 ‘99.60°LTc  [H+W] T6°S  €00-  €€LPI°00€ LOENID®H"'D (TGS iy ) oprurerdopolowr [y
A 8ILTI°01T ‘0T€ST'99¢  [H+W] +S01 200 €E0ET LLY LONID EH D (%l [ Yt ) oprurerador 9|
0 €70L0°S0T “T6810°YET “0SSLO'9ET “6£090°611 ‘TH6T0TST  +[H+YI] €18 0 91€80°0LE  STONTI"H’'D (hilp3g < ) drozerdosue] G|
4] 8TYSO'S9T “1€TTI991 “0E180°TL JHAW] O 619 0 £5961°65€ YOINTH"D (73 ) spudon 1
01 T89T0°ETT “0L8L0°6ST “0L8090°TL ‘TTYEO'SST ‘085O 681 JHHW]  1ee €00- 12250°8€€ £SO NS'H®D (&34 ) supnowrey ¢4
01 1€090°61T “06¥SO'LPT “11980°SLT L [H+W]  €SL 0 €1691°9T ONIDHED (EH 7Tz ) duoptddwop  zy[
[40] 96080°96 ‘LO8TI'¥EC ‘TTTI098T “67ST10#81 [H+W] 898 0 PE061°997 YO ENAID “HED ([ grhd ) spudesnd ]
01 8L990°66 ‘ST8Y0'LTT ‘19690°6ST ‘£9090°S6 JHAW] O 96 0 66TC1°€ST SoN*'H"'D ([ F¥ihd) supnowmn  opl
WIAISAS [eur)sajuroa)ses ayj gurooyge ssniq
01 0655096  “150S0°¥C1 JHYW] w6 900 102L0°181 CO'NPHD (3% ) surdydoayy 6¢1
T0 6590'8S  L[H+I] #S9 80—  +T6SITIE FON"H®"D (W4 ) osureqeyy  gg|
01 €6980°991 ‘#16%1°CCT “16SL0'8Y1 JHYW]  sTe 91 186S1°0¥C fFON"H "D (Z§2H [ 42) Towemqres  /g]
[40] 9¥L90'1L1 ‘8TTLI'vTE ‘98680°c0C  L[H+IW]  SI'L 0 €EVSTOvE YON'"“H"D (Of 3 ) duraseded  9¢1
($h1/8ur) (2w ) suot juowiser 1PNppy - 01/70K0 (=/ur) uox oy punodwo) ‘ON
/a0l /4 SSBIN JI0SIMDIJ Te[NOI[OIN
(ponunuo) ) | dlqel,

(i

|3



. 262 - @,

i 55 40 %

2.3 BILEEMRIL

%42 T 25¥)1F Waters XBridge BEH C18( 100
mmx2. 1 mm, 2.5 pm) , Thermo Hypersil GOLD
(100 mmx2.1 mm, 1.9 pm) 1 Phenomenex Ki-
netex C18( 100 mmx2. 1 mm, 2.6 pm)3 X (A iEH:
ERYEIET R, TR R S ZGYN 65 AU, D
TEHR AP HATIN . % R 7E Thermo Hypersil
GOLD [ #:#i B W ( WLIE 1a), 7F Phenomenex
Kinetex C18 f£ il Waters XBridge BEH C18 # [l
TERAF(WLE 1o A Le) , 5 # W58 A8 | WP B2k
Bl EIL, 3% 8 0K K 3 T fE 1Y Waters XBridge
BEH C18 #EAF 7 7 1y i At

T 0. 1% (v/v) HBRIKIEIR-0. 1% (v/v) H
iz Z )% 0. 01 mol/L ZMR%%-Z i H1 0. 01 mol/L H
M- CHEAE T SRS 2590 60 70 B A 00, Ak 22 D)+
B R ABIHEATULT . SRR YIRS R
T B RIEILLF W (WK 1b) s H iR sh A & LR
B WPRREZIT , + AR A s, RAEE
AZE (LI 1d F 1e) . PIIE, 2EHE 0. 1% (v/v) HIR
IKEEHE-0. 1% (v/v) B R CHEE N R EAHIA R
24 RIBSEHML

ART7 LA (259 Z 3k 167 A, RALES 75 PR IE
BAGYIA R4, Orbitrap iS50 7 #E
TR K P B ] %) 1 2 AR T [, HE A Pl 9R S 80A
TopN WS HERRTIHE, TopN 483 — 2 5 i i 1o/ R
N SR AT B R A | Hh AR PR OB A IR
TR RN E T (MSX count) B, A
A N =Loop countxMSK count, 4§ MSK count
#RINM 1, Loop count & Ky 5 W, REFRS B & ¢
Z FBTEE R ERE ., ShAHRR AR R AL
P B o — R e R | o T R
PAZBAFAN A By LU B8 1) B . DIAS Tk
18], %k Mgt 2 1y | A e | 2 5 LU PR TE B 255 v i DL
WIS 600 ~2 000 mg/kg, AH , AT 75 PR UL 7R Jin
4 20~ 60 mg/kg, & BAHE 10 5, EiRK
A3 B BRI TE 3. 3 ~4. 4 min, JF S shSHERR T, X &
T 2 Py 55 v A O S o A i 17 A R e
TR TR SRR . TE IR S I AR B 2 e
fif e 130 1 2 e 1 T )

BEAh kA5 A TR IR B FR 141 % (inclu-
sion) 1] Ao il SR A H b 5 8 %50, 39 s ks 0 R A%
B EAR I, 5 R AA W) E A 50 T 1 i 3]
150 B, 20 5% 0 R AR fUBOBL IR, ¥ 20 P 1 LA i
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Fig. 1 Chromatograms of oxytetracycline under
different chromatographic conditions

a. column; Thermo Hypersil GOLD (100 mmx2. 1 mm, 1.9
pm) ; mobile phase: 0. 1% (v/v) formic acid aqueous solution
and acetonitrile containing 0. 1% (v/v) formic acid; b. col-
umn; Phenomenex Kinetex C18 (100 mmx2. 1 mm, 2.6 pm) ;
mobile phase: 0.1% (v/v) formic acid aqueous solution and
acetonitrile containing 0. 1% (v/v) formic acid; c. column;
Waters XBridge BEH C18 (100 mmx2. 1 mm, 2.5 pm) ; mobile
phase: 0. 1% (v/v) formic acid aqueous solution and acetoni-
trile containing 0. 1% (v/v) formic acid; d. column. Waters
XBridge BEH C18 (100 mmx2. 1 mm, 2.5 pm) ; mobile phase:
0. 01 mol/L ammonium acetate solution and acetonitrile; e. col-
umn; Waters XBridge BEH C18 (100 mmx2.1 mm, 2.5 pm);
mobile phase: 0.01 mol/L ammonium formate solution and
acetonitrile.
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B THOR AL B BEK | 13 o AN | 52 M B30 80 e O A
RMERATE PRI, 5 96 inclusion %126
2.5 EHRHERLE

167 Fh2i¥yrh A 8 IR 43 S A 1A, 43 5ol 2 T 3%
ISFNZFAG S5 bt e (] FR A W AR Jrde X Y A e | 9%
BRBEFZEE 2T TR AN e R (R A KA A b 5E
Kb R JEAN T TR TR TR A M 2R 25 48 A A oK AT
T i R b, ZE K A S T2 i 1 22 23 1 22 PE AR RN I
WE, BRHZERIA RS MR AN SL, Ay 7 AR IR
B[] s g A DX 3] O A [ 0 S A A TR A 2
MHIRYE . WA 2% (10. 54 min, FRAFE 7 F B 1
m/z 105.033 69, 209.095 67 ) F1 2% 4i 2% ( 10.93
min  FFEAERE H BT m/2 237. 091 29 181. 064 83) (1)
PR B I RIAHGE , (2R B TR TR] b ZERFA FIAS
KA g 22 1) SR AR | 6 AR J7 3 50 T O B Bf ) 3
9. 11 min, #1445 H [F B % 25 F m/z 147. 080,
355.190.171. 080, 121. 065, N REH S X 4y, &%
g2, BJS 201713 A9 EE A REA 800 B PR
R, RS MTATFB
2.6 FiEFWIE
2.6.1 HEFH

ST VS VR IR i WA A BT, T SR S
TR Z ik TR R A, S5 UK ]
PERE S IC B AR ARG AR i e 20 A s H
BRI , R i 5 S5 T 0 A 45 S TG T4
2,62 BHEIR

FEBPERE S b T b VA R, A5 T v
J¥ 9 10 ng/mL F1 50 ng/mL AR TR , MK Z 55
HERERA R A5 Lo 1A HH B, e 10 ng/mL X 0. 2
mg/kg K H FR 7K F, 50 ng/mL %J i 1.0 mg/kg
(RGBS, VRS AR BR B EC/657/2 002
T A3 BT O S B R Ak R T
MR DTERE T AT R T

FET K —J ) ATy ik W AR oA S i =
BAR R AR R DA 5 s P v 25 ) B I Rl —
i g, F HBE S FRE R iR E0R 25/ T 5%
107, 2/ —NKG 1 0 B 0% 25 /N F 5% 107° 1 i
R YO E BE 2T e BT 3 B
TR PR 0 A 27 SR I, ok 7 1) B A R M G
PR AR LR 1, AT IEAE 0.2 mg/kg B A i £
83 FhaiSr, 1.0 mg/kg T Al i 167 Fp 4y, Al
T JE TS Th Z2 Fh AR R AN N 24 40 [R] B i A 1) 250K
2,63 LZMHEXR

3 ) e ) R A SR 10,20,30,50, 80,100,
200,300,500 ng/mL 1) RN bR IEG R, 75 5545 55
MIERTE R R o A o H SE PR IE DL E I 5 Ve B 1
DL e B MRS AR AR (a0, ng/mL) | AXS REREES 142
B0 - Pl v ) i 0 068 1T B AR AR (), 2 Tl
PR £, 25 5 WURFE 26 1 (3 L hittp : / www. chrom-
China.com) , Z5R KW, £ W etk O R R 47, M
KEB(r) KT 0.99,

2.6.4 [EREFREEE

DL ARG 2 A5 10 A5 A H BR o B2 E AT b il
SR FH B DA B $ S 1 3t T v 7 8 5 06 0 1
FBUTRENSCR BV BE K2 6 K, 115 RSD,
T AT S 2 B B R IS T I e D
R T RRAEYE, 550 B RV B AT e
B R A b B 2R A2 T TR A AR A I, BRI
HRHATTER L LB it e i, S5FRBoR, g
ALY 1] W 3R 66.4% ~ 118.1%, RSD A 0.1% ~
16.1% (n=6) VLR 1, B Inbmies il a4 458 e o
A, EERETEIVEHCR | HERF IR E] 100%

DU R ) 8 MR B a8 B T, %
G5 R 43 SV S 750 s o o 2 AR L S5 il 4, DA SR
U R I T R 22 Sl s oA 2 3 T SO R =
bR i 2wt/ SE AR R i SRl 3 THRRE AL
N A, AR RN, 8 Bl o i B BTN R A
0.91~1. 14, LB ICHA W JL AL
2.7 HmillE
271 fEEFd LR

Nof AT %} 245 HEai s A i A /iy 12 it
FHPERE i, K B oA X 2 B 3 1 XU S5 R M
SR IRATRAE b FERANBEFRTR | Hb ZE KA &
JEPABEFREE R JeHS PRSI R ANV E &
WIGEREFIAT SEU0 25, Foh & Wb A7 35T 2F RO
TREL RN VD B IR & B N FEAG S0 AR vE SN LA

VA4 Mo Jie A 497 7 Bt BH AR 2 0 0 A ik
T | B PEAE it vk I g £ 8 R B Ut 1 — 2
Tk RN G o (R UL 2, Bl v AR e 1) £
FEISTH] 5. 46 min, BETEES T m/z 152. 143 38, H#1E
PR BT m/z 135. 116 94, TEBE B F P2 B0 i K]
rh ] SRR B INF ] N 5. 49 min ( WLIE] 2a) , S550E 1E
HPSC SR ) £ B B T] — 38, W 2 R R R ) ok, — SR
T R 2 ARG B Bt A S B m/2 15214323, 5
FHIS(EAH HO B w22 0 —-0. 99x 10 ( LIl 2b) , /T 5
X107 FF AR F IR AEOR . R EIA — 2
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Fig. 2 Chromatogram and mass spectra of amantadine

in positive samples

a. extract ion chromatogram of precursor ion; b. full MS pro-

file; c. MS? profile of sample; d. MS? profile of standard.

B3 BHRRET(a) WZBHmEEHPBILE
F(b) & NIkERRE R E
Fig. 3 (a) Chromatogram of acetaminophen and (b) mass

spectrum of amantadine under contamination
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