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[ Abstract] Objective: The differences of chemical compositions and pharmacological activities

between the core and pulp of Phyllanthi Fructus were investigated by chemical analysis and in vitro test to
explore the effect of the core on the quality of this medicinal material. Method: Literature, medicinal material
standards and market research on the appearance of Phyllanthi Fructus were conducted based on existing
databases. Ultra-high performance liquid chromatography-quadrupole-electrostatic field orbital trap high
resolution mass spectrometry (UPLC-Q-Orbitrap HRMS) was used to identify the constituents of the core and
pulp. The analysis was performed on Thermo Scientific Accucore C,; column (2.1 mmx100 mm, 2.6 pm) with
the mobile phase of 0.1% formic acid aqueous solution (A )-methanol (B) for gradient elution (0-25 min, 5%B;
25-30 min, 5%-95%B; 30-35 min, 95%-5%B), the flow rate was 0.2 mL-min", heating electrospray ionization
(HESI) was adopted with positive and negative ion modes, and the scanning range was m/z 100-1 500. High
performance liquid chromatography (HPLC) was used to determine the contents of gallic acid, corilagin,
chebulagic acid and ellagic acid in the core and pulp of Phyllanthi Fructus. Analysis was performed on Welchrom
C; column (4.6 mmx250 mm, 5 pm) with mobile phase of methanol (A) -0.05% phosphoric acid aqueous
solution (B) for gradient elution (0-6 min, 5%A; 6-15 min, 5%-7%A; 15-20 min, 7%-15%A; 20-25 min,
15%-21%A; 25-31 min, 21%-22%A; 31-41 min, 22%A; 41-47 min, 22%-28%A; 47-51 min, 28%-32%A;
51-57 min, 32%-38%A; 57-70 min, 38%-45%A; 70-80 min, 45%-65%A; 80-85 min, 65%-5%A) , the
detection wavelength was set at 270 nm. The antibacterial effects of the core and pulp of Phyllanthi Fructus on
Escherichia coli and Staphylococcus aureus were investigated by filter paper method, and their antioxidant
activities were compared by 1, 1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging assay. Result: A
total of 47 compounds were identified in the core and pulp of Phyllanthi Fructus, mainly including tannins,
flavonoids, phenolic acids, fatty acids, amino acids, organic acids, saccharides and glycosides, most of which
were concentrated in the pulp, and the fatty acids in the core accounted for a higher proportion. The contents of
gallic acid, corilagin, chebulagic acid, ellagic acid and other phenolic compounds in the pulp of 20 batches of
Phyllanthi Fructus were much higher than those in the core. The results of antibacterial test showed that the core
of Phyllanthi Fructus with different concentrations had no antimicrobial effect. The DPPH radical scavenging test
showed that the antioxidant activity of the core [ half-inhibitory concentration (IC,,)=199.632 mg-L"] was much
less than that of the pulp (IC,=12.688 mg-L"). Conclusion: From the perspectives of polyphenol content,
antibacterial and antioxidant activities, it is scientific to use Phyllanthi Fructus pulp in ancient and modern
times, which may be to remove the secondary parts of Phyllanthi Fructus, so as to enhance the actual utilization
rate and therapeutic effect of medicinal materials. In view of the large proportion of the core of Phyllanthi Fructus
and its high content of fatty acids and other components, whether or not to use it remains to be further studied in
clinical application.

[Key words] Phyllanthi Fructus; removing core; high performance liquid chromatography (HPLC) ;
antibacterial activity; antioxidant activity; Chinese medicinal materials
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Table 1 Details of Phyllanthi Fructus samples
% s e P SR fE]
S1 190601 DU I H SR FR N DI H R 250k A R D 2018-12
S2 FG e L% W 256 11 3 2018-09
S3 YN 2 g it o il R RN T 2018-09
S4 XC17 [EPIIRESITE S J= Rl A AE W 25 M T 3 2017
S5 MDI 2 i) IR A5 A T 25 B4 T 2018
S6 PY2018 Py RLRl LM R 2018-08
S7 MD18 P 4 e 28 Sk JICHR A5 A T 2 B4 T 2018-12
S8 LS LEPHRARINE A= R JCH A AE W 25 7 115 2017
S9 DST2018 Py} LM R T 2018-08
S10 MD19 4 fa) IR A7 4 1 25 B4 1 2019
Si1 GD19 [ b2 W 256 115 3 2019
S12 GX19 i IR A7 4 1 25 B4 11T 2019-11
S13 YN19 L TR T 5 2019-01
S14 GX192 i) L2 [ 2544 17 % 2019
S15 JX19 AR} GRS T 2019-10
S16 YN192 T A SRR AR M TR RN MY 2019
S17 YN193 P} TR T 2019
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S20 YN194 Paye] LR AT 2019
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Table 2 Collection status of standards of Phyllanthi Fructus
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Table 3  Chinese patent medicines and their corresponding

standards with removing core of Phyllanthi Fructus

EERc SN ] brifi
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Table 4 Weights of core, pulp and fruit of 3 different batches of

Phyllanthi Fructus (x+s,7=10) g
9 5 R RA s
S5 0.42+0.09 0.71+0.21 1.13+0.27
S6 0.47+0.07 0.63+0.17 1.12+0.23
S9 0.41+0.07 0.61+0.36 1.02+0.41

30 min, 5%~95%B; 30~35 min, 95%~5%B) , Vi &
0.2 mL-min™, 3 30 °C, #EFERE S WL SRA M
W% 25 85 1 U5 (HESI) , 1F B 25 B =R I, i 25 # e
3.0 kV, & FIRIEE 350 °C, ¥ K 35 arb, i BI X
T 10 arb, B 1% 8 I 320 °C, H 455 [ m/z
100~1 500,

232 XMBBEWAEES RBERBIRE FIR A

x5 £HFRER.EANLERS K UPLC-Q-Orbitrap HRMS £ &

HLRL 5 TR R BRI IR L R T
T BE AR 2 R R AR SRR I LS R X
M B, 2 0 B TSR 10 mL &, i 50%
PR st (R A R ] VY Pt 05 A ) V5 A O 0 R 2 200 B, 9
AY, 19 BB 43 ) M 1.404,0.728, 0.532,0.338,
0.702, 0.497, 0.836, 0.348, 0.543, 0.621, 0.741 g-L"
{14 XoF FE YR

2.3.3 b EEWAE AT A BB B R
RABARGE 3T, TRNHZY 0.1 g WHRE, &H
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- 45 G A G STk S AF 26 50 E 7 [ MassBank, A 2518
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&Yt R R X T . ERH
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EN e N e N i e S = Y eI SR IN e
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Table 5 Identification of chemical components in core and pulp of Phyllanthi Fructus by UPLC-Q-Orbitrap HRMS

L&Y t/min HFR 731 i 8/ppm FROGHRAET FHELHEY
1 2,167 LETMY C,H,0; 169.013 6 [M—H]~ 0.8  125.0235 4.11
2 11.597 ¥AE@m Y C,HO; 300998 9 [M—H] 1.4 2269987 34.01
3 7.787 FIH R HD C,,H,,0,; 633.073 1 [M—H]™ 0.5  300.999 0 11.43
4 9.038 M ALY C, H;0,, 953.0899 [M—H]J 0.3 300.9992 81.39
5 1162 7 RR " C,H,0, 355.0316[M-H]" 3.8 337.020 4 8.07
6 6185 A TELAIAHMD C,H,0,, 483.078 0 [M—H]" 1.1 169.0135 11.99
7 26.005 y-JERRIR CHy00, 279.231 5 [M+H]* 32 81.0704 0.19
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&Y ty/min EAS oy T i 8/ppm FE_HERET FREMEY
8 1.101 FERED C,H,,0,, 341.108 6 [M—H]" 0.7  179.0554,161.044 3 0.03
9 12451 D C,H,0,, 447.0951 [M-H]" 52 301.0346 4.91
10 5.676 WL TRRHEE "D C,H,0; 183.029 4 [M—H]" 0.2  95.0129,124.0157 12.69
11 1113 &M CH,,N,0, 175.118 9 [M+H]" 3.6 132.9584 0.06
12 7504 =EETHEMARD C,H,,0,¢ 6350905 [M~-H] 32 483.0876,193.0142,169.0137  18.27
13 1.107 L-BE %" C,H,)NO, 118.086 5 [M+H] 3.0  72.0814,55.0548 1.88
14 25.936 monolinolein” C, Hy 0, 3552832 [M+H]* 4.5  67.0549,81.0705 0.35
15 12451 Mife gD C,sH,,0, 303.049 6 [M+H]* 2.8 153.0183,229.049 6 5.18
16  23.380 9-oxooctadeca-10,12-dienoic acid" CgHyO; 295226 6 [M+H]" 2.5 277.216 2 0.21
17 1.538 L-FEA 2R D C,H,NO, 130.050 1 [M+H] 2.6 84.0450 8.24
18 27.580 AERmRD CyHy O,  457.366 8 [M+H]* 3.0 191.179 5,439.357 1 19.99
19 26.668 Wiz " C,H,,0, 279.233 1 [M—H] 24 2792331 0.06
20 11.403 Sz C, H,0,, 463.089 4 [M—H] 3.6 301.0359 8.30
21 4.555 PR D C,H,O; 133.013 4 [M—H]~ 2.0  115.0028 8.15
22 27.417 MRV C,H,,0, 281.248 5[M-H] 13 281.2485 1.13
23 1.892 Rsgame C,H,;NO, 132.102 0 [M+H]* 3.5 69.070 5,86.097 0 0.51
24 1.552 4-% (Uil v C,H,NO, 128.034 5 [M-H] 2.7 521970 3.32
25 3.143 L-FHAEmR Y C,H,,NO, 166.086 1 [M—H]" 4.1 120.0810 0.38
26 7.785 quercetin-3-O-glucuronide! C, HO,; 477.0672 [M-H] 0.6 300.999 5 20.29
27 9.344 JEFEMFED C,sH,0, 305.066 0 [M+H]" 0.6  149.0235,153.018 4,231.0654  11.02
28 12,135 MM D C,sH,,0,,  539.177 4 [M-H] 1.7 59.0128,68.997 3 0.14
29 8.557  (2S3SASSR6R)-6-(3-benzoyloxy-2-  C,H,0,, 371.0989 [M—H]" 2.8 113.0238,121.028 7,249.061 7 5.11
hydroxypropoxy)-3,4,5-trihydroxyoxane-
2-carboxylic acid"

30 13.743 Blgg D C, H,,0,, 431.098 0 [M~-H] 0.5  255.0306,285.040 4 4.04
31 8.364 3-O-FIELEEZE JE R D C,,H,,0, 367.102 9 [M~H] 0 191.055 5,193.049 9 0.12
32 14486 Mg ED CH,0, 271.061 2 [M—H] 1.8 65.0021,107.0130,119.049 3 9.72
33 10.038 Mg R-3-0-FFLHEIT D C, H, 0,5 479.084 1 [M-H] 32 271.024 8,316.022 3 11.22
34 1.119 L-fsmm " C,H,NO, 116.070 9 [M+H]' 2.6 70.0656 4.95
35 1.073 kD CH,0, 179.055 6 [M~H] 0.1  87.0079,161.045 1 2.33
36 3.708 JRJLACER D C,H,0, 153.018 6 [M—H]" 1.4 109.028 5 1.74
37 1.100 Kz CH,, 0,  209.029 8 [M—H] 0.2  133.0133,191.0192 -
38 1.124 Frigm > C4H,0, 191.019 1 [M—H]~ 0.7  173.008 0,147.029 0 -
39  27.148 androstane-3,17-diol® C,Hy,0, 293.247 2 [M+H]* 2.8 81.0704,95.086 0 -
40  10.809 iR CsH,,0g  319.044 7 [M+H]’ 2.1  165.018 3,273.039 4,301.035 2 -
41 17.939 MIEHE? C,sH,,0, 255.066 6 [M—H] 3.5 151.0030,213.0552 -
42 19.988 FHEHEY C,H,0, 147.044 0 [M+H]* 44 91.0547 -
43 1.153 kR > C,H,0, 115.002 8 [M—H]" 2.9  71.0129 -
44 11292 &AEY CyH, 0,y  769.256 7 [M—H] 1.6 161.0237,607.225 5,769.256 7 -
45 12,112 FFERS 3RS i CyoH, 0,  361.165 6 [M—H] 1.3 165.0547,346.142 7 -
46 7.681 AL vanillin® CH,0, 151.039 3 [M—H] 1.4 92.0294,136.016 0 -
47 8.792 3-FREEAEERRY C,H,0, 163.039 6 [M—H] 0.3 119.049 4,135.043 9 -

T VR A RS AT W 5 2 R A TR A AT By, ) S P B TR AZAT BT 5 AR A 2R AR A
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2.4 RHTF A RUN S & i HPLC I &

241 fB% 54 Welchrom C,q (4 3% #F (4.6 mmx
250 mm, 5 wm), Ji 2l AH H B (A)-0.05% Bl iR 7K 75
(B) B B Yk i (0~6 min, 5%A ; 6~15 min, 5%~7%A ;
15~20 min, 7%~15%A ;20~25 min, 15%~21%A ; 25~
31 min, 21%~22%A ; 31~41 min, 22%A ; 41~47 min,
22%~28%A; 47~51 min, 28%~32%A; 51~57 min,
32%~38%A; 57~70 min, 38%~45%A ; 70~80 min,
45%~65%A ; 80~85 min, 65%~5%A ) , #1125 °C , ¥
P K 270 nm, 7#E 1.0 mL-min™, AL 10 pL,
242 fEAMER S R R R
LR SE R 29 0.1 g, % 2.3.3 W J7 5 1 4 4k it
W o

243 LMEXREBLE K320 FEE TR HE
P ot T B R R AE R X R SRR T — R
SR, 2 B 2 6 S AR BT BV BE L N 50% HH
FEAS 1 2.4.0 WU 35 Z 00 5E , LA T ARl A A
P, %o FE it JOT e R Ay A A B 2 o b v T L 1K
B LR ] B R AR R 8] )3 5 AR A3 )
M Y=532.02X-0.842 23(r=0.999 7), Y=279.8X+0.011
(r=1.000 0) , Y=187.6X+0.147 (r=0.999 5) , Y=
555.16X+0.151 3 (=1.000 0) , £& ¥ 75 Bl 1R %k H
14.04~702,1.456~29.2,41.2~147,0.76~76 mg-L",
2.4.4 KEERAE BORE A S4By B I B
P2 2,40 T0F {033 4% v S8 HERE 6 K, 30 S (% 1A
S5 R TR ] BRI B R R AL R 0 T AR
B RSD 4351 49 0.5%, 1.3%,2.8%,2.8% , 7 WAL 2% K
W R

24,5 F|EMEE A AR H T 248 (R &
S4), 4% 2.4.2 500 N J7 AT 4% 6 il i T R,
24100 F A% A e sk kR, SRERT
1% Al BB T R R R AR R 1Y 7 2 R A Aoy
WK 0.90%, 0.62%, 1.17%, 0.99%, RSD 43 5% K
1.3%,2.4%,2.0%,2.3%, ZHZ L EE R,
2.4.6 FRE RIS HBORE AL S4 Y IR i I TROE B
ST 45 0,2,4,6,8,12 h#k 2.4.1 W F (44 4
PRI 25 B TR R BB s T B R L RR AL
FiR 0 187 AR Y RSD 2353 M 1.7%,1.8%,1.1%,1.0% , 3¢
W A TRTE 12 h N R EME R L.

2.4.7 FESIE  BC20HEAH FRE CRA R
FE i, 4% 2.4.2 TR J5 35S A7 A o v T, 4%
2,41 0T 3% S0 e il SR E g, DR 2,
W2 25 0L 6. A SPSS 21.0 Xt 7 & 12 45 1
PEAT 7 2293 B, R JH Origin 20196 15 25 243 #r (&, WL

K3, 4550 A IR A & il & B R T R A g
KFREL, Hd RS TR 2N REN 2~
845 (P<0.01) ; X A ] BL 7 5% & 45 o A% Y 6~18
£ (P<0.01) 5 5 PR v 0] B A R % 1 o SRAX 19 8~50 1%
(P<0.01) ; SR A PR AL R & & i R AZ I 6~32 4% (P<
0.01). SR F , W& T B AT H 5T 3 B R |
BEAE TR 55 WU oy F 2 AR TR A, R b X S 1
HRAL

Al AL —3 - l AB
0 10 20 30 40 50 60 70 80
t/min
AGRA XIS B URAR  COR DR S 1B IR 2. 8 LR A
3. TR R 4. BRAL TR
B2 &HFHHSTAREEBAA HPLC

Fig. 2 HPLC chromatograms of sample S7 of Phyllanthi Fructus

2.5 RH TR AR ERAL 090 TR VR ] 5 %6

2501 RBOEMHES FRECRHE R CRA R
SRS 0.5 g, Bl E T HEHIEI D EE A
7K 20 mL, FR5E i &, 88 75 A0 HE 20 min, A, K #b
SRR FE2) L B0 (3 500 remin”, 15 min, B0 2E 4%
32 em, T[] ), B E 38 WO K B 22 T 5 A= 2Y o i
e BIAE

2,52 RGBS BYTRIAE o3 ) B0 R A BR R LR
1V 5 A TR TR 2 G ol (0 1 b S5 3 A 2 o i O
TG ) A R R R B 3R . WU E
P49 40 A TR, SR 10 15 4 B 1 A R L MR IR bR iy 1x
10", 1x10%, 1x1072--- - 1x10®° CFU-mL" (n=2) , X
FHAF- MR B 8 R R I A S R L T T
3 F AR IR B VR B R 1x10° CFU-mL™"

253 MEKE  TEICW SR, 0RO (1%
10° CFU-mL")0.2 mL ¥ A7 75 5E [ /4 74 2= 1, 53 5]
A5 Ve B 1) B 2 MOK (3 AR ) 2 mL TR
BEFR I, AN AR 9 mm (g b PEUEAC A, 50 4 h,
FH G TR B - e e 1B 4K ([R)— o o v B A A T 2R
B R R RS K as ) ) IR A 0 A 2 T T Y
[f]—3FAR b, E4T 341,37 °CHi 95 24 h, R FR45 R T
N2 400 7 P ) RN TSR S, R T SR K
AN TR o e BE A H AR M AR A m R
SR RE AR W, A ESCR 2E R A K
SR L AR BT B U R I RS T RO AL Bl
PRIy 3T v 3 i, S PR TR AR T
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xo6 REFHMARIBMUFERESPRESTH (1=3)
Table 6 Contents of index components in different parts of Phyllanthi Fructus (n=3) %
B WETR H L il 32 WAL
W mE RN B ORE RRA RS ORE RRA RE ORE RN 5
S1 0.23 1.72 1.38 0.05 0.66 0.58 0.03 0.99 0.85 0.04 0.76 0.74
S2 0.23 1.16 0.97 0.05 0.58 0.52 0.03 1.15 0.96 0.03 0.95 0.86
S3 1.18 2.74 2.77 0.03 0.38 0.24 0.07 1.07 0.68 0.13 0.82 0.60
S4 0.17 0.95 0.90 0.05 0.73 0.62 0.03 1.29 1.17 0.05 1.02 0.99
S5 0.30 1.26 0.97 0.04 0.22 0.34 0.08 0.88 0.78 0.06 0.40 0.41
S6 0.63 3.04 2.90 0.03 0.29 0.15 0.05 0.56 0.21 0.12 0.91 0.35
S7 0.37 1.75 1.06 0.04 0.47 0.50 0.06 1.16 0.88 0.09 0.98 0.71
S8 0.24 1.11 1.28 0.05 0.44 0.33 0.04 1.07 0.69 0.05 0.76 0.50
S9 1.10 2.72 3.06 0.02 0.26 0.15 0.04 0.64 0.21 0.07 0.71 0.56
S10 0.25 2.00 2.33 0.04 0.49 0.22 0.10 1.07 0.62 0.08 0.72 0.58
S11 0.49 2.17 1.78 0.02 0.29 0.12 0.09 0.74 0.58 0.10 0.62 0.67
S12 0.32 1.73 1.19 0.04 0.72 0.70 0.03 1.50 1.21 0.06 0.96 0.98
S13 0.39 2.12 1.88 0.04 0.49 0.49 0.03 1.03 0.89 0.06 0.80 0.79
S14 0.45 2.13 1.97 0.02 0.29 0.15 0.05 0.89 0.47 0.08 0.66 0.63
S15 0.63 2.25 1.75 0.05 0.54 0.41 0.07 0.89 0.73 0.10 0.78 0.66
S16 0.36 2.48 2.12 0.05 0.52 0.45 0.08 1.10 0.73 0.05 0.85 0.77
S17 0.40 1.38 0.98 0.08 0.51 0.44 0.06 1.08 0.86 0.08 0.81 0.67
S18 0.40 2.21 2.16 0.04 0.59 0.43 0.05 1.10 0.87 0.07 0.82 0.82
S19 0.20 1.41 1.37 0.05 0.36 0.36 0.07 0.84 0.76 0.07 0.46 0.44
S20 0.41 1.75 1.35 0.04 0.59 0.41 0.04 0.99 0.71 0.07 0.92 0.72
A 4.0, B
3.5 0.8
4l T o) 4 T
e 04 ]
1.0y ¢ - 021 1 2
0.5 == ’ . A
0.0 | 00 =w=
& -0.5 : . . .
?; R RA Rk R RH R
@ c 18 D 12
141 1.0
1 . 0.8
ke : 0.6 :
0.6 A - 0.4 7
0.2: o 0.2 1
| = 0.0 ==
TR ww wx BEORW R
AZE TR B AT R 0 CO R R ; D BRI TR
B3 REFRZ.EARIHFI4NEERIHEELER (F+5,2=20)
Fig. 3 Comparison on contents of 4 index components in core,pulp and fruit of Phyllanthi Fructus (x+s,n=20)
2.6 AR H TR R R ER AL B P A AL T M 4 B i I R R N | K
2.6.1 RO MEI &S R H FRE CRA R 2.6.2 DPPH H i A& 7% bR A8 0 0 & FRk b &

T AR 0.2 g, o0 o0 B B IEHEIR O A K
50 mL, FK 2 Bt i, M 20 min, B& 0K Kb AR
- 154 -
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®7 KREFRERBYNEBER (n=3)
Table 7
Phyllanthi Fructus (n=3)

PR v R L RS R E

Diameter of bacteriostatic zone of each extract of

Al

/gLt £ /mm £ /mm
KW A vl 0.005 14.66 17.00
0.0125 15.00 15.33
0.025 16.33 16.00
4 V0 4G BR A 0.005 11.00 12.66
0.012'5 14.60 12.00
0.025 15.66 15.00

TE R P AR 9 mm,

DPPH ¥ ¥ 100 pL, %], 6 )2 i 30 min, il & £
IBESFLIE ML T 517 nm Lb I 5E WG A, #5283
R R=[4,-(4,-4,) 1/4,x100% T E bR, X 4,
R A KR S Y DPPH ¥ W A, A, 8 FE I TR+
DPPH W A, A, AR ST A, D36 8 TR, 3f
BAL A% R I 2 R U B (TC, ) L TC, M/, R B BT R
fLRE T Mk . 25 SR H FARAZ R RS 1C,, 5
Wk 199.632, 12.688,25.045 mg- L[5 i), Bl & Ji
Ve B N, 4% 4R U % DPPH T IR fE 7 36 W i
A T B AUAE 400 mg- LB B A &2 9 Bt A A6 A
F LS A 7E 100 mg- L B 5t 28 B 7 B o A 4 4
RVER . BRI & RS AE R TR, B
e 3 TR

*8 AEBTFRZ.RARLENWH DPPHILELFE M (n=6)
Table 8 Comparison of DPPH antioxidant activity among core,

pulp and fruit extracts of Phyllanthi Fructus (7=6)

5 EU) R T B /%
¢Sl /mg- L LR L s
10 2.69 43.28 27.70
20 8.13 57.66 36.21
40 11.26 81.99 63.41
100 26.27 94.25 91.12
200 46.97 95.00 93.93
400 74.80 95.00 93.62

3 itig

KT R BRI GER 20 A R F R,
HAERN b Je i X W AFE— & F+ i . UPLC-Q-
Orbitrap HRMS $ R 7] 5% ] 4 5 1 A1 F 3 finh K — 2
EE ETi e N DO T SN R B D = & S =B T o
FAHER AN EHN T AR RMER
(20 43 4y B SR e, AR B 5E SR B UPLC-Q-

Orbitrap HRMS #¢ A XF 43 T R 4% R W 4k 22 i
SrEAT AR E L T AT MY, EEAE
ZWy2e AR JRITIRIE A VLRI did xS
THIA WO ION R T A ROy
ZWRMLEWERA PRI R TR, Kb
7 81.394F ., Hrb B E TR VERATR HTH A5
TR AR R A5 22 1y 2 A o3 Wi Al B AT B (A AL
P B MM S R DR SR R R
f 32 G VR ), T RE R AR H TR B AR A .
A B ST — 2D T TR TR AR LR AT AR
R AL TR 4 Fh 4> 19 HPLC & & 00 52 Jy v, %t
20 AN P g A H R RN LRSS AT T
S AE 45 AL R AN R HE R A H 1R A A8 bR )
TEAAEES AMARON S EREERAERA TR
B & SRR . TR B R b AR PR 2H i — 2P 2 4K
TR PRI R RAMPUE BT, 4
R TF) o7 vl B A H T RO BRSO AR
M PUsA A E /N TR . 28 oA, AR SO
I3 BINGE OE P B E R FORIE T AT AR A X
2 B py . WA A R R T TR
A REAE R T ZBRAR T T BT 4) , AN 38 245 BF 52 BR
A RANRIT O . HaH PR TEM A
5% 2 WA 7 SR o 12 B0 2R A% ol T ) % 1)
o 0TS IORE AR A s RORE ARV 3 AT L fil B 5
F AR T 7 R AZ AT B 5843 AR 9820 B R 9% 1] A
£ ol A IR | R T AL L SR S A R S D N i
G VR A T A H 7, 7T LA B AR AH G Ar e v
WHERT TN R TREIEL M b &R, %
T A B W I U R A ALY, TR B2 2% Y S B i PR
BT, e A Al e A i Tk — 2D RS A .
AR SO 3 A 27 By R0 A A 2 B 1 B 5 OO A
TR TR R AR A2 50 H IR i W] A
B A3 5 25 B T 2 ] R DG L S SR B R AR
24 A [a) i R L FH 2 7 49y 5 5 it - FH AL 1 -1 R 97
RCVTAR 0 2, LA Bl T 55 4 1 A e A% 1 1 2450 B Y
SO PRV R i 2 R B0 R R AR ME R DT B T

RAFRMES B
[FIZZHR] AXRAEEEAHEF R,
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