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Simultaneous determination of 45 additives in oral liquid
preparations of traditional Chinese medicine by HPLC — MS/MS
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Abstract Objective: To establish an high performance liquid chromatography — tandem mass spectrometry
(HPLC — MS/MS) method for the simultaneous determination of 45 additives in oral liquid preparations of tradi-
tional Chinese medicine. Methods: The samples were ultrasonically exiracted by acetonitrile — methanol (9: 1)
(containing 0. 1% formic acid). The separation was carried out on an Agilent Eclipse Plus C,; chromatographic
column (150 mm x3.0 mm,1. 8um) using gradient elution of methanol —5 mmol + L™ ammonium acetate. The

compounds were scanned and detected simultaneously by electrospray ionization ( EST) ion source in both positive

ion and negative ion mode under dynamic multiple reaction monitoring. The retention time and ion ratio were used
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for qualitative analysis and the external standard method was adopted for quantification. Results: The good linear

relationship of peak area was observed for the 45 additives with correlation coefficients =0. 992 in the concentra-
tion range of 5 =2 000 ng - mL~", and the limits of quantitation were between 0.2 mg + kg ™' and 4.0 mg + kg ™'
under the above chromatographic and mass spectrometric conditions. The average recoveries of the blank samples
at different added levels ranged from 75.4% to 118. 4% with RSDs of 0. 70%—9. 8% . The method was used to
detect 20 batches of oral liquid preparations of traditional Chinese medicines purchased from pharmacies. Benzoic
acid was detected in 6 batches with the contents of benzoic acid from 0. 13% to 0. 27% , and sorbic acid, trans —
cinnamic acid, molasses, ethyl 4 — hydroxybenzoate, acesulfame potassium, dehydroacetic acid and saccharin
sodium were detected in 7 batches of samples respectively. Conclusion: The established high — throughput detec-
tion method is sensitive, simple and fast in pre — treatment, with high accuracy, stable recovery and reduced de-
tection cost effectively. It can be used for the simultaneous rapid screening of multiple additives in oral liquid
preparations of traditional Chinese medicine.

Keywords: additives; oral liquid preparations of traditional Chinese medicine; ultra — high performance liquid

chromatography tandem mass spectrometry; high throughput; dynamic multiple reaction monitoring
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Tab.1 The Mass spectrometry parameters of 45 additives

o BET(FET) RS AL (R
[ precursor ion(daughter  ( collision energy)/ (acquisition (retention
(compound )
ion) Jm/z v mode ) times ) /min

SR benzoic acid ) 121(121* ,77) 5/7 - 4.714
=/} (wiclocarban) 312.9(159.8* ,125.8) 6/10 - 17.876
45 TP (4 - chloro -3 — methylphenol ) 140.9(35 % ,140.9) 15/10 - 11.250
] U (4 - chloro —3,5 — dimethylphenol ) 155.1(34.9* ,118.8) 51/16 - 13.289
BIARFEAN (0 — phenylphenol ) 168.9(114.6" ,93.1) 35/46 - 12. 674
449} (4 — chloro 2 — benzyl phenol) 217(180.9* ,153) 20/20 - 16.057
425 (bromo chlorfen) 424.8(204.8" ,207) 6/6 - 16.784
LB (sorbic acid) 110.9(110.9* ,66.9) 5/5 - 5.128
1344522 (dehydroacetic acid) 167(83° ,123) 5/15 - 5.103
4 — FHAEH RIS (methyl 4 — hydroxybenzoate) 150.7(136* ,92) 10/8 - 7.082
4 - IR 21 (ethyl 4 — hydroxybenzoate ) 165(92.47 ,137) 26/19 - 8.727
4 — FHAEF RIS propyl 4 — hydroxybenzoate) 179(91.8* ,135.8) 15/25 - 11042
4~ FEHEPRR T (butyl 4 — hydroxybenzoate ) 193(137* ,92.1) 20/27 - 13.249
4 — FEIEH RS NTEE (isopropyl 4 — hydroxybenzoate ) 179(136* ,92) 23/30 - 10. 250
4 — FEHAEERSE T (isobutyl 4 — hydroxybenzoate) 193(137,9*2.1) 20/27 - 13. 065

PAFERZ (trans — cinnamic acid)

146.9(102.8* ,77.1) 10/20 - 5.617
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F1(£E)
e BET(7ET) flf AR RAAE syl
(compound) [ (precursor ion(daughter  (collision energy)/ (acquisition (retention
ion) Jm/z V mode ) times ) /min

2.4 — —EHE 2 (2,4 - dichlorophenoxyacetic acid) 219(161* ,125) 10/18 - 6.982
48,2, 1 ( phenoxyacetic acid) 151(107* ,93.1,65.1) 13/18/40 - 5.071
£ ( neotame ) 377(345.1* 301.2,199. 8) 17/25/25 - 12.224
BT Lt (aspartame ) 293(260.9* ,199.9) 13/20 - 6.021
=&k (triclosan ) 288.9(36.9* ,34.9) 10/10 - 17.929
i B /K (2 = bromo -2 — nitropropane — 1,3 — diol ) 169.9(87.9* ,80.8) 10/20 - 5.355
I 2 S E MR ( methy] isothiazolinone ) 116(100.9* ,84.9) 26/32 - 4,350
FA LS e mEmimbki ( methyl chloroisothiazolinone ) 150(86.9* ,58) 47/31 + 5.512
PR e T L4 FF TS (iodopropynol butyl carbamate) 282(164.8* ,57.1) 15/10 + 10. 449
SRR ELE ( climazol ) 293(197* ,69. 1) 4/8 + 14.624
224045 (benzal chloramine ) 412.4(320* 91.1) 6/15 + 17.557
P R ST fE 4% (tetradecy] dimethyl benzyl ammonium chloride) — 332.3(240.3* ,91.1) 2/5 + 18. 830
Nt = R LA {k 4% ( cetalkonium chloride) 360.4(268.3* 91.1) 2/6 + 20. 547
Zfth 752 (natamycin) 666.3(503.2* ,485.2) 10/10 + 10. 747
4 — ZIHAEH RS (4 - hydroxybenzoic acid n — pentyl ester) 206.6(135.9* ,91.8) 23/32 + 15. 134

s — RS IL A LA (dodecyl dimethyl benzyl ammonium chloride) — 304.3(212.1* 91.2,58.1) 5/6 + 16. 750
4 — JRHHE P RAFERE (4 — hydroxybenzoic acid pheny ester) 212.6(92.9% 64.9) 15/50 - 12. 049
4 - FEAHFREHE (4 - hydroxybenzoic acid benzy ester) 227.2(136* ,92.3) 8/8 - 13. 148
WEALIKME ( thiabendazole ) 202.1(175* ,131. 1) 15/15 + 7.927
ALk EFR 2. BEEh REh (ethyl lauroy] arginate hydrochlorade) 385.3(368* ,326.3) 8/13 + 16.788
WS %M (saccharin sodium) 182.2(105.9" ,62.1,41.8) 26/33/54 - 4.545
FHEEZE (molasses) 178.1(95.9* ,79.9) 2/28/37 - 5.204
423885 (acesulfame potassium ) 161.8(81.9* |77.9) 19/41 - 3.948
BRI (propyl gallate) 211(168.7* ,124.2) 7/9 - 6.794
T AL H 7T (butylated hydroxyanisole ) 179.3(164* ,149) 17/23 - 13.345
THAGHHFE" (stevioside) 803.5(641.4" ,479.2,316.9) 40/80/80 - 14.174
Fisfl i A (rebaudioside A) 965.3(803. 1" ,640.8 55/63 - 14. 188
Fr] 7% (alitame ) 330.3(312.2",167.3) 19/30 - 7.216
EHETTH(edwin sweet) 457.2(457.2* ,244.1,200) 3/26/30 - 8.747

T (note) ; * . F 1 Z T ( quantitative ion)

2.5 LMEEHSERER W22,

s R E R IRAX A R R A 2.6 KSR o i O R W OE 29 0 10,20,
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MENZE, L r R T 0.992, DUEMELL(S/N) =10 19 S0 LAY RSD 1) <5. 0% , 3 B {04 K % )&
T kR E R (LOQ) , R MEr R A E IR R4

RWEHR L



JPA

W M E ChinJ Pharm Anal 2024, 44(3) - 505 -
R2 SHUEWHEEXRRMNESR
Tab.2 The linear relationships and limits of quantification of 45 compounds
ety LR LM LOQ/
( compound ) (linear range)/(ng + mL™")  (regression equation) (mg - kg™!)
ZEHIZ (benzoic acid) 25 ~1 000 Y =604. 5X +3.235 x 10° 0.993 9 1.0
=& R (triclocarban) 5 ~200 Y=2.356 x10°X +6.52 x10*  0.995 0.2
Xt 5AIA] FH 8 (4 - chloro — 3 — methylphenol ) 5 ~200 Y =69.24X -3.332 x 10° 0972 0.2
Y58 IA] — F 3 (4 — chloro - 3,5 — dimethylphenol ) 10 ~400 Y =14. 40X +12. 50 0996 0.4
SIARFEAS (0 — phenylphenol ) 25 ~1 000 Y =8.58X-77.43 0.999 1.0
K40 (4 - chloro -2 —benzyl phenol ) 5 ~200 Y =884.6X +662. 4 0.999 6 0.2
42¥ (bromo chlorfen ) 5 ~200 Y=374.0X +134.2 0.995 0.2
1LIZLFZ (sorbic acid) 25 ~1 000 Y =5.75X +28.50 0.992 8 1.0
i A 2R ( dehydroacetic acid) 25 ~1 000 Y =21.19X +140.5 0.999 1 1.0
4 — B H 2 H 156 ( methyl 4 — hydroxybenzoate ) 5 ~200 Y=2.264 x10°X -1.572x10°  0.9999 0.2
4 - I H R £ 18 (ethyl 4 — hydroxybenzoate ) 5 ~200 Y =2.929 x10°X —4. 536 0.999 4 0.2
4 — I TR (propyl 4 - hydroxybenzoate ) 5 ~200 Y=5.167 x10°X -3.896 x10°  0.996 0.2
4 - BIIRH R T g (butyl 4 - hydroxybenzoate ) 5 ~200 Y=1. 138 x 10°X +257.97 0.999 6 0.2
4 — IR 12 S PITE (isopropyl 4 — hydroxybenzoate ) 5 ~200 Y =7.966 x10°X =7.577 x10*  0.993 9 0.2
4 - I H R 57 T TS (isobutyl 4 — hydroxybenzoate ) 5 ~200 Y=1.201 x10*X -4. 158 x 10*  0.993 0 0.2
PR (trans — cinnamic acid ) 10 ~400 Y =83.80X +243.4 0.999 8 0.4
2,4 - SRR LR (2,4 - dichlorophenoxyacetic acid) 5 ~200 Y =988.2X -81.44 0.99 6 0.2
R LR ( phenoxyacetic acid) 5 ~200 Y =24.96X +308.0 0.999 9 0.2
A1 (neotame ) 50 ~1 000 Y =123.5X -3.511 x10? 0.999 7 2.0
BT Lt (aspartame ) 50 ~1 000 ¥'=95.51X -4.198 x 10° 0.997 20
=54 (triclosan) 5 ~200 Y =292. 65X +498.70 0.998 0.2
#i B /K (2 = bromo —2 - nitropropane — 1,3 — diol ) 5 ~200 Y =29. 04X +36.438 0.99 5 0.2
FA S SR gER IR ( methyl isothiazolinone ) 5 ~200 Y=1.183 x10°X -2.889 x10°  0.999 3 0.2
A LS e mEmibkli] ( methyl chloroisothiazolinone ) 5 ~200 Y =140. 8X -365. 1 0.999 0.2
TPk T FL%4 H R (iodopropynol butyl carbamate ) 5 ~200 Y=1.103 x10*X +781.9 1. 000 0.2
SR climazol ) 5~200 Y=1.59 x10*X +1.489 x 10*  0.999 0.2
&5 8% (benzal chloramine ) 5 ~200 Y =843 x10°X +5.556 x10°  0.999 8 0.2
+ Pt — F SR A% (tetradecy] dimethyl benzyl ammonium chloride) 5 ~200 Y=8.070x10°X +9.419 x10* 1.0000 0.2
bk T A A ( cetalkonium chloride) 5~200 Y=6.147 x10°X +1.451 x10*  0.997 0.2
Zfth% % (natamycin ) 25 ~1 000 ¥'=27.95X -457.9 0.997 L0
4 — I H R G (4 - hydroxybenzoic acid n — pentyl ester) 5~200 Y =996.3X —804.0 0.999 7 0.2
ek T IR IE S k57 ( dodecyl dimethyl benzyl ammonium chloride ) 5 ~200 Y =1.173 x 10* X +2. 385 x 10* 1. 000 0.2
4 - IR HEZARHE (4 - hydroxybenzoic acid phenyl ester) 5 ~200 Y=3.601 x10°X -110.9 0.999 8 0.2
4 - BILAHEZEE (4 - hydroxybenzoic acid benzyl ester) 5 ~200 Y=7.297 x10°X +637.3 0.999 8 0.2
AR ( thiabendazole ) 5 ~200 Y =4.377 x10°X -199. 3 0.999 8 0.2
A B %R Z B RS (ethyl lauroyl arginate HCL) 5 ~200 Y=1.594 x10*X +2.151 x10*  0.999 0.2
HPRE 5l (saccharin sodium) 50 ~1 000 Y =257.4X +2.363 x 10° 0.9952 2.0
FIIEE R (molasses) 50 ~1 000 Y'=277.6X -5.416 x 10° 0.993 2.0
2 FE%E (acesulfame potassium ) 50 ~1 000 Y =268.5X —4. 845 x 10° 0.992 7 2.0
B T BRI (propyl gallate) 50 ~1 000 Y =754.8X -2.062 x 10° 0.998 2.0
T IR 7 (butylated hydroxyanisole) 50 ~1 000 Y =90.41X - 1. 626 x 10° 0.998 8 2.0
THAGHIE (stevioside) 100 ~2 000 Y =195. 1X -1.578 x10* 0.99 5 4.0
Hiififlil i A (rebaudioside A) 100 ~2 000 Y=12.42X -1.134 x 10° 0.99 5 4.0
B Calitame ) 50 ~1 000 Y=323.7X -9.182 x 10° 0.979 4.0
(8T (edwin sweet) 100 ~2 000 Y =5.21X -407.8 0.999 9 4.0
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®3 RBEESHEY
Tab.3 Precision and stability

Nz AERE (precision ) ,RSD/ % FaEh:
(compound ) 10 ng + mL~! 20 ng - mL~" 50 ng - mL~" (stability) ,RSD/%
ZHIiZ ( benzoic acid) 4.4 2.7 1.8 4.8
=4 R¥E(triclocarban) 0.7 1.9 1.7 0.6
X G2IE] 3 (4 - chloro —3 — methylphenol ) 1.4 2.9 3.7 4.4
K58 H) —H 13 (4 — chloro —3,5 — dimethylphenol ) 4.7 3.5 4.2 4.7
BRAFEA (0 — phenylphenol ) 2.9 4.8 4.5 4.8
L4 (4 - chloro -2 —benzyl phenol ) 4.6 4.1 3.2 4.1
JRE(Z%(bromo chlorfen) 0.7 2.2 2.3 0.9
11IBLE (sorbic acid) 4.5 4.8 3.5 4.9
i A 2R ( dehydroacetic acid) 4.7 4.4 3.1 4.8
4 — B H 2 H G ( methyl 4 — hydroxybenzoate ) 2.5 1.2 0.9 1.9
4 - IR 1 (ethyl 4 — hydroxybenzoate ) 3.6 0.6 0.9 2.2
4 — BRI R ( propyl 4 — hydroxybenzoate ) 3.3 0.4 1.9 1.7
4 - B H 2 T g (butyl 4 - hydroxybenzoate ) 1.5 1.8 3.1 2.8
4 — IR 2 S PIE (isopropyl 4 — hydroxybenzoate ) 1.5 2.7 3.7 4.1
4 — BRI R 5 T g (isobutyl 4 — hydroxybenzoate ) 3.9 4.8 2.7 4.8
PR (trans — cinnamic acid ) 4.1 2.5 3.3 4.7
2,4 - “HIHA LR (2,4 - dichlorophenoxyacetic acid) 3.9 4.4 4.9 3.1
4 LR (phenoxyacetic acid) 2.2 3.8 1.7 1.9
217 (neotame ) 4.7 3.1 1.9 0.9
Prf 3 5 ( aspartame ) 2.1 3.9 4.7 3.8
=5 (wriclosan) 0.9 2.2 1.7 3.1
i B /K (2 = bromo —2 — nitropropane — 1,3 — diol ) 4.7 2.9 4.2 3.6
FA JL SRR ( methyl isothiazolinone ) 4.9 4.6 4.2 3.9
FA LG8 SR IBK R ( methyl chloroisothiazolinone ) 1.9 0.7 3.1 2.1
TP T FL%4 H 2T (iodopropynol butyl carbamate ) 4.4 2.9 3.6 1.8
SABKEL M ( climazol ) 3.8 2.7 4.1 4.7
R E 8% (benzal chloramine) 3.9 2.3 4.1 3.6
PO — R SRS (5% (tetradecyl dimethyl benzyl ammonium chloride ) 4.3 0.9 3.2 2.1
oK R AL B ( cetalkonium chloride) 4.8 3.7 1.8 2.3
Al 75 2% (natamycin ) 4.3 4.7 3.4 3.7
4 — BRI H R G (4 - hydroxybenzoic acid n — pentyl ester) 0.6 2.8 1.6 3.1
bk — R RS b 5% ( dodecyl dimethyl benzyl ammonium chloride ) 1.8 4.4 3.5 1.7
4 - B HEZARE (4 - hydroxybenzoic acid phenyl ester) 2.3 0.7 1.3 0.6
4 - BRI HEZCE (4 — hydroxybenzoic acid benzyl ester) 1.7 2.5 1.1 1.4
WEAIKME ( thiabendazole ) 3.5 2.9 1.9 2.9
AREBRERR S ERBREL (ethyl lauroyl arginate hydrochlorade ) 3.4 4.5 3.4 3.9
k4 (saccharin sodium) 4.9 4.6 3.8 4.9
HHHE & (molasses ) 3.7 2.3 4.1 3.1
LFEHE (acesulfame potassium ) 4.7 3.4 2.9 4.6
BEEFHRINE (propyl gallate) 1.9 3.2 2.7 3.1
T IR HLTR 7 (butylated hydroxyanisole) 3.3 4.1 1.6 2.9
2P (stevioside ) 4.7 3.4 1.3 2.1
Hiififlil i A (rebaudioside A) 3.2 2.6 4.2 3.9
B F3H (alitame ) 4.5 2.9 3.7 3.1
185 T (edwin sweet ) 3.1 3.7 1.2 2.4
AT (edwin sweet ) 3.1 3.7 1.2 2.4
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Tab.4 Recoveries and RSDs of 45 compounds in oral liquid preparations of traditional Chinese medicine

0.2 mg - kg™* 0.4 mg - kg™! 1.0 mg - kg ™!
Ew
( compound) Eles RSD/ Eles RSD/ e RSD/
(recovery)/% %  (recovery)/% %  (recovery)/% %
2 HIiR (benzoic acid) 77.5 6.8 86.2 6.8 90.2 5.6
=4RYE (triclocarban ) 7.3 9.3 9.2 1.7 114.5 5.6
Xof 58] R (4 — chloro —3 — methylphenol ) 75.8 6.4 84.8 7.7 111.7 6.3
Yo 58] —F 3 (4 — chloro - 3,5 — dimethylphenol ) 79.3 8.2 101.2 4.4 112.8 5.5
BRAFEAE (0 — phenylphenol ) 9.1 7.3 117.8 5.8 112.2 3.7
L4} (4 — chloro —2 — benzyl phenol) 7.2 5.1 91.4 8.1 111.8 4.3
R4 (bromo chlorfen ) 108 2.2 112.3 4.7 109.8 5.7
LB (sorbic acid) 76.5 7.8 85 5.8 89.7 4.4
Ji4 2.1 ( dehydroacetic acid) 109.7 7.4 113.1 5.2 91.8 4.9
4 — FHHEH L H S (methyl 4 - hydroxybenzoate ) 95.5 4.2 88.9 1.7 91.8 3.8
4 — FHHEHER Z B (ethyl 4 - hydroxybenzoate ) 110.8 0.60 100.9 6.1 101.7 2.7
4 — A HERPIEE (propyl 4 — hydroxybenzoate ) 103.3 5.4 107.9 2.9 110.8 1.3
4 — B H R TG (butyl 4 - hydroxybenzoate ) 102.5 9.8 107.3 6.6 115.8 7.3
4 — FHIEH R HPIS (isopropyl 4 — hydroxybenzoate) 9.5 6.7 104.7 9.3 112.2 4.1
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F4(4)
0.2 mg - kg™! 0.4 mg - kg~! 1.0 mg - kg ™!
ley?]
( compound) e RSD/ e RSD/ & RSD/
(recovery)/% % (recovery)/% % (recovery)/% %

4 - BRI EZ 5 T TS (isobutyl 4 — hydroxybenzoate ) 83.9 7.8 91.9 8.4 89.3 6.6
PAAERR (trans — cinnamic acid ) 76.6 9.5 86.7 8.4 93.2 7.1
2.4 - ZFEARE LR (2 4 - dichlorophenoxyacetic acid) 114.1 9.4 118.7 7.3 107. 1 5.5
4 LR (phenoxyacetic acid) 78.2 7.9 109.3 7.3 98.4 4.5
1% (neotame ) 77.6 6.7 87.3 5.6 107.3 5.8
Fry 37 B ( aspartame ) 86.3 5.9 89.3 4.4 106.2 4.3
=44 (wiclosan) 90.2 9.2 104. 1 7.7 110.5 4.8
Hi B /R (2 = bromo —2 — nitropropane — 1,3 — diol ) 90.2 7.7 101.3 5.1 84.9 3.8
HA S S ngEMR IR ( methyl isothiazolinone ) 87.1 9.6 89.3 6.5 90.8 5.7
FA S 5 e EmRIKT] ( methyl chloroisothiazolinone ) 78.2 3.6 84.8 6.7 89.6 0.9
A e T2 R RIS iodopropynol butyl carbamate ) 75.4 5.9 8.6 42 9.2 4.4
SOPREA  climazol ) 97.8 3.7 107.1 68 1164 1.6
L5 E (benzal chloramine) 82.3 5.3 100.2 2.8 115.8 6.8
P % tetradecy] dimethyl benzyl ammonium chloride) 89.3 8.9 103.2 50 1126 6.9
F7 ek BRI L ( cetalkonium chloride) 108.5 9.7 97.8 6.3 113.4 5.1
44 % (natamycin) 86.3 6.1 117.4 4.9 108.5 5.6
4 — BRI R AR (4 — hydroxybenzoic acid n — pentyl ester) 113.5 2.8 108.6 7.9 102.3 5.5
+ etk T R SRS #% ( dodecyl dimethyl benzyl ammonium chloride ) 97.8 7.4 112.9 2.7 106.7 5.3
4 - IR H ARG (4 - hydroxybenzoic acid phenyl ester) 102.8 0.7 111.7 6.5 108.6 4.1
4 - BRI EZ TR (4 - hydroxybenzoic acid benzyl ester) 101. 1 7.3 116.9 2.8 111.4 5.7
EAIKME ( thiabendazole ) 93 3.9 114.9 7.2 103.1 4.8
IR IR Z bR ER (ethyl lauroyl arginate hydrochlorade) 108. 4 7.9 2.6 73 1042 5.9
RS 5l (saccharin sodium) 77.9 6.4 83.8 4.1 9. 8 5.4
THE Z (molasses ) 76.7 6.3 87.4 6.6 90. 1 5.1
3% (acesulfame potassium ) 80.2 5.4 88.7 6.5 93.2 5.0
B LT TIRIE (propyl gallate) 116.9 6.2 81.2 43 o4 5.1
T IR 7 (butylated hydroxyanisole) 76.3 6.1 84.5 6.5 89.7 5.7
HH AR (stevioside) 80.4 5.9 85.3 5.6 94.2 4.5
it #, A (rebaudioside A) 80.2 4.7 88.6 4.9 91.3 3.2
By 7k (alitame ) 75.8 6.5 83.2 3.4 90.3 4.7
AT (edwin sweet ) 79.5 6.4 93.2 4.5 89.7 4.8

2.10  SEPREEMINE SRS ST B 5, N
MNZ4 B3 W S 1 20 24 10 AR R0 ) 700 A i 2R AT A
I, FCrp 3 AU PR T IR 1 HEUCRS A
F LB 1T ARV LA B 1 AL SRR R VBAE: b
R R I, B 0. 13% ~ 0. 27% 52 fiE /N L

RWEHR L

fifp 2% 1V IRIBAE: il R HH LR PRI TR 1 it
URPUA#E T IRIB 1 A CH 5 AR 1 St ks oAt
REEERE S A 4 - BRI IR SR AN T8 5 1 4t
U B RE BRI 1 O/ NI P % 1 AR RO i
o A S 2 R RO B, H AN DR il AR 25 5 1
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