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Quality evaluation system for standard decoction of salt-processed Psoraleae Fructus
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Abstract: Objective To establish a quality evaluation system for standard decoction of salt-processed Psoraleae Fructus (PF).
Methods Fifteen batches of crude drugs were collected and processed into decoction pieces with salt complied with the 2015 Edition
of the Chinese Pharmacopoeia, and then the standard decoctions of salt-processed PF were prepared as freeze-dried powders. Based
on the established HPLC fingerprint, seven common peaks were recognized and the main chemical constituents were identified in
combination with time-of-flight mass spectrometry. Results Benzofuran glycosides and furanocoumarins turned out to be the main
composition of standard decoction of salt-processed PF. The dry extract yielding rate varied from 16.31% to 20.59%, while the total
contents of psoralen and isopsoralen were 1.17%—1.50% with a transfer rate ranging from 13.55% to 23.57%, and the fingerprint
similarity of 15 batches of samples were all higher than 0.9. Conclusion This stable and reliable method of comprehensive quality
evaluation for standard decoction of salt-processed PF may provide reference for quality control of salt-processed PF dispensing
granules and related preparations.
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Table 1 Regional information and quality assessment of 15 batches of crude drugs of PF and four batches of commercially

available decoction pieces of salt-processed PF

We  #MT PR K% HVEIRR % BANE R R %|RE S P KA E% HEIER% BAMEIE R %
S1 PY1610121 =z & 7.50 0.63 0.54 SI1 PY1610134 =ZEKMEE 781 0.64 0.53
S2 PYI610122 BRI EE 7.50 0.62 0.52 812 PY1610137 =MuIHEE 745 0.67 0.56
S3 PYI1610123 BREE 7.47 0.61 0.53 813 PY1610138 =R 736 0.73 0.59
S4 PYI1610124 BRI EE 7.38 0.61 0.52 814 PY1610139 =m#HEE 754 0.70 0.57
S5 PY1610126 = AKE 742 0.67 0.56 S15 PY1610140 =FHEEE 716 0.64 0.52
S6 PY1610127 =R MKE  7.64 0.65 0.55 S16 PYP1701221 /"7 4.77 043 0.34
S7 PY1610128 mRMEE  7.53 0.64 0.54 S17 PYP1701222 /"7 4.21 043 0.35
S8 PY1610129 mRKMEE  7.54 0.61 0.53 S18 PYP1701223 |7 3.95 0.47 0.37
S9 PY1610132 mRKMEE 744 0.69 0.57 S19 Y160824 g 4.61 0.39 0.35
S10 PY1610133 mRKMEE  7.58 0.69 0.56

x2 BAERRAFHEEZRSRIEERLIETEFTIBUHESH
Table 2 Contents of decoction pieces and physicochemical parameters of standard decoction of salt-processed PF

e HEER GMIRR+RAFRR)% DR s HEER AMEFRR+FMEFER)% SR

% W RGN TR % % W R BTk /%

PY1610121 16.76 1.12 0.02 1.23 18.17 | PY1610132 16.99 1.13 0.03 1.33 20.00
PY1610122 16.89 1.02 0.03 1.33 20.53 | PY1610133 17.35 1.15 0.03 1.32 19.11
PY1610123  18.29 1.07 0.04 1.17 19.00 | PY1610134 17.96 1.06 0.03 1.24 14.51
PY1610124 16.31 1.08 0.03 1.43 21.00 | PY1610137 17.93 1.17 0.03 1.39 17.52
PY1610126 17.82 1.16 0.03 1.50 23.09 | PY1610138 18.14 1.17 0.03 1.24 18.87
PY1610127 18.33 1.12 0.03 1.34 21.24 | PY1610139 20.59 1.17 0.02 1.34 13.55
PY1610128  18.37 1.11 0.02 1.42 2291 | PY1610140 17.96 1.09 0.03 1.20 18.03
PY1610129 1855  1.05  0.03 1.35 23.57 | PHIME 17.88 1.1 0.03 1.32 19.41

CHRRERYG B2, /KA 2 k. 55 1 KA 800 mL
K, 1230 min, &5 PRI 60 min, H 150 H
TR P, JEERE A A4 253 FE /K 600
mL, FIZ& 50 min, A 150 HiGMEHaEDL, &9 2
VB, PRI H, TR IR YEE 60~90 g 1Y
WIRE, BAGUKAE (=20 C) 6, HAG TR
MUA R, RISARHEZ R T4 -

2.1.3  FRSCENGHER A RIS BRSO R
0.15 g(AFE TR 1.0 2, FEEME, BT 50 mL
B, IEERZIEL, BRGSO, HERE
0.45 um FFLIEMR, HUSRIEMENAS

2.1.4  EENESRSIER PSS AR H R
75 mg (LIS TR 0.5 ), FEEMRE, BT 100

mL &, MAEES, BAEEOC, sk
0.45 pm FALIEME, BRI ES .

22 SRYRRESIE
220 HHESRIEBIEIS BUME R RAVEE

. AMEIEE . SAME IR E RS &, R ERRE,
R A B 23 ) M R 2R 30 pg/mLs SEAME IR R
20 pg/mL. #NEFRE 80 pg/mL. SFAMEHETF 80
ng/mL FVRASTHRSAR, B

222 WERZMERTIRIS  BME IR 256
M21.0 g, FEEME, BT 100 mL #ETRIES, A
FINANHEE 50 mL JEFRE B, A 40 min, HUH
A, AR R, A EL, b
Wt 0.45 um TRALIEME, HUSRpEW, RI15.
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2.3 HPLC B8 EE D4

23.1 it  AkzoNobel Kromasil 100-5-C s
A (250 mmX 4.6 mm, 5 pm); BN -
0. 1% MR /K, BEEVERL: 0~5 min, 10%~18%
2 5~20 min, 18%~20%Z./i%; 20~25 min,

20%~46%ZJiE; 25~35 min, 46%~54%ZfiE; 35~
48 min, 54%~58%Z.}E; 48~55 min, 58%~65%
2N 55~65 min, 65%~70%Z.ME; 65~75 min,
70%~85% L s AL E Y 1 mL/min; 41l 30 C
KK )9 245 nm;  #ERER 10 pL.

2.3.2 JRiE&M RA UPLC-Triple-TOF 5600 &
TR AR FH A B T U IE . 8 43
R FVEE: miz 100~1500; FEA4LS (GSp):
344.75 kPa (50 psi); TS (GSy): 344.75 kPa (50
psi); AR (CUR): 241.325kPa (35psi); BT
JRRE (TEMD: 550 °C; BSTIRALE (IS): —4 500
Vi — 234 5 HE(DP): 80 V; HAEHE (CE):
10V; —2%434: 1§ TOF MS-Product Ion-IDA #&
ARETEEAE, CID gEEA-20. —40. —60 V,
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F2x10°,

233 MEEAR WE-—-FH (HtS
PY1610121), % “2.1.3” Tl AHAR i 5 0 1l 4% 77 ¥
R, % “23.17 TN IS KMESIRE 6 I, 2
SRS W I T FIUE T AR . DARME IR 0E (¢
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PRI RE, TS W ) H DA () RO TR . DA
NERIE NS, T8 3 BT W AE X (% B A )
FUAR T VTR o & SR B AR XS {R B I ) RSD <
0.25%, FIXFIEMHEA RSD<0.96%, iM% 7ikEE
PEREF, AR ER,

235 REMRKE WHE—FF& (S
PY1610121), % “2.1.3” W~ At S id i) & 75 ik
B, H% €237 UNEIEEM, 20T 0L 2. 4.
8312 h HEFERT I, 1035 A5 VAR F HH Ve B () R0 T AR o
DAME IR RIEAS I, TS R EG WER AR R
B N () AR X U TR AR o 25 SRR I, R R B )

RSD<<0.26%, AHXFUEHFA RSD<0.97%., 15 Btk
AARAE 12 h WERE, FFETRSUEIEEK,

2.3.6 FEMIBSEIERRES T B 15 fiEhth
H AR R TRy, % “2.1.37 TURJ7 ik &t
WA A3 AR BT 10 pl X HE AR XTHE
2GRN B VAT, E N A, e,
RESHWTER (K1) K 15 fLFE 5 8 HPLC $54C
Bl (B 2). KB 5 N2 23 R S HEFR N R 2t
TEFR SR TE AU T RGAE (2012A), T4
TEEPLHS, PP IB0EE it A 20 FE g g i
(B 2), ARG 7 AN RRAEE . GEFE R (R FR
€ HARXS B AN E IR RUE(E S g, DUHARE
IR FIME T AR 1, AR AT U AR A R DR B B [
FAERTUEE AR (58 3D,

3
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A |
Bl |8 -
3(S)
\4
B 1 7
2
5 6
BT N Y. ,M,’LL,J\‘J‘J\L N Y ¥ RN 4";_,/ W
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1AMERE 2-RAMEIEE 3AMEIRER  4-RAVEIEER
1-psoralenoside 2-isopsoralenoside 3-psoralen 4-isopsoralen
1 BEWEME A) ERXBAH (B) HPLC Eig
Fig. 1 HPLC fingerprint of reference substances (A) and
standard PF (B)

HRAE 2 1% U VT e 25 AT AR AL EE 20 AT, 15 HHkAs
HE7 77 5 0] B S 2 B AR AL S KT 0.9, 75 & 48
SUEITEARBURE ZER,  HAREE B 505108 S1.1.000. S2
0.998. S3 0.998. S4 0.999. S5 0.994. S6 0.998.
$70.997. S8 0.998. S9 0.994. S10 0.996. S11 0.997.
$120.998. S130.997. S140.997. S150.997.

2.3.7 fRGUENESLE RN I8 “2.3.27 TURR
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Fig.2 HPLC fingerprints of 15 batches of standard decoctions of salt-processed PF and reference fingerprint (R)

*®3 EAERREATLBEERSH AR ESRAF A AR PSS 5, S\ PeakView
Table 3 Parameters of common peaks of the standard AR AT BIE AN, W L RE R AR 4 A
decoction of salt-processed PF AR X, S5O AEmE P ik Reaxys BUE R %
W5 f/min  ADRHREI ] WEETAUMAU XTI 2 DL SRR IO g M S A U
I1L194 0360 4767194 1889 o7 AR BRERE, SRIAVE IS (I8 1D, R
211707 038 3965183 1578 BREE (2. ISR (6 3. RIMPIEZ (16
3030362 1.000 2522632 1.000 4), FAME G R (e 5). AT (6D, b
4 30951 1.019 1 976.096 0.785 FRely (W& 7)), EHRNFE4,
5 35314 1.163 202.934 0.081 24 TEEMNZE
6 40.092 1.321 238.702 0.095 2.4.1 HPLC @uilissft @ ENME G FIFRE (b
771387 2351 750594 0300 [EI 24 900) 2015 KRR 0 KB R 2544 5 0 00 T

®4 EBTRATHABREFHIERDEE

Table 4 Identification of chemical components in standard decoction of salt-processed PF in positive ionization mode

e MHH] () MS” (m/z) STt 4y
SUME FRRME REA(X107%)

1 367.1017 367.1024 -1.8 390 [M+H+Na]", 228 [M—Glu+H+Na]", Ci7H1509  AME IEE
185 [M—Glu—H,0—H]"

2 367.101 6 367.1024 2.1 389 [M+Na]", 227 [M—Glu+Na]", 185 [M— Ci7H1509 FAMERH
Glu—H,0—H]"

3 187.0378 187.0390 6.3 143 [M+H—CO,]", 131 [M+H—2CO]", CiHsO; #hEEE
115 [M+H—C0,—CO]"

4 187.0378 187.0390 6.3 131 [M+H—2COJ", 115 [M+H—CO,—CO]" CiHeO; RAMEHRE

5 323.1270 323.1278 2.4 267 [M+H—C4Hg]", 255 [M+H—CsH,]", CaoH1504 HIEME IR 7 2 I
239 [M+H—C,H;—CO]"

6 321.1115 321.1121 -2.0 279 [M+H—C3H,]", 137 [M+H—C;H;—C,H;05]" Cy0H 04 #ME T

7 257.1893 257.1900 -2.7 201 [M+H—C4Hg]", 173 [M+H—C¢H,,]", CisHpO  AME EE

107 [M+H_C11ng]+




)

Chinese Traditional and Herbal Drugs 25 49 % % 13§ 201841 A

* 105

4, RILA AkzoNobel Kromasil 100-5-C g ffi #+ (250
mmX4.6 mm, 5pm) AEEA; DLHEE-/K (55
45) RGN RPN 246 nm; HEA
30 °C, MRFE 0.8 mL/min; #HFEEN 5 ul.
242 HVERRFER  FEEFRICHNE IR 2000 R
10.92 mg, ET 10 mL &R, MHEEE, RE
AR, MR EZIE, #£5, RIfF 1 090.9
ug/mL [FIRNE AR 20T RS A 4T R SRR AR
fEZ IR, 11.25 mg, B 10 mL =R, N S
IR AR, IR REEZIE, #2257, BIFF 1 123.9
ug/mL [ 5 4B AR 20T R A 4. 20 Tl R S
WMEIEER . FAME IR R S A A% 0,05, 0.1,
02. 0.5. 1. 2mL, 4> & 25 mL 2+, FFER
BERZE, $B5, FH 6 MNAFE R E RS
STHE A, P “2.4.17 T kSR, LA
HERE IR B RS AAAR (OO, IR NALFR (1),
hilbr e 2k, GFRANFIRERMEIRTES Y=
49.766 9 X—4341 7, #=1.000 0, Z&MIEHEA
2.182~87.272 pg/mL, SAME MR ZRMEIE T FE N
Y=50.113 X—4.573, #=1.000 0, 275N
2.248~89.912 pg/mL.

2.43 FEEERE BURASXTIRSBHR (Ve iR
# 8.727 pg/mL. FAMHNEE 8.991 pg/mL), #%
“2.4.17 TUF B AESERE 6 IR, S RANEIEER
WA RSD M 0.34%, SAMEIERIEMFR RSD N
0.36%, VLHNZNE® B RIF, 562 ElEEK.
244 HEEMHRAK  BUE-#AREZ TG TR G
5 PY1610121), % “2.1.47 i R At 5 IS W 4%
T, CPATHIE 6 40, 4% “2.4.17 TR ik sk
FRIE, A3 6 st R R R A A
JEZR B 45 RAME IR 2 i & 70 20K RSD N 1.42%,
SEAME B E B0 RSD N 1.89%, F£ W% 5%k
A EEUT

245 fEMERAE  HBE—FS (S
PY1610121), % “2.1.4” T T AHAR i v 0 il 4% 7 v
B, H% “2.407 TUNEIEEM, 20T 04 2. 4.
8. 12 h HEFERTI, Z5RAME R RSD A
0.02%, SHAMEREZRVEHF RSD 7 0.02%, i3 B it
B IETAE 12 h WERSE, FF6 €2 IE 2K,
2.4.6  INFEESCRIRGE BRI O A04EAR B S i
A — keSS (S PY1610121, S Ab B &
0.725%- FAMEHE R 0.537%), 730 HH% 1 05,1 1 14
1D 15 MBI I E R RS, % “2.1.47

TR T7 & s R, & IR B AT & 3
By, IHHE “2.407 TUF IS SKATFHEREARD, oS Ah
HHRRERMRAF RREIAR, 2altEs. . K
ANE S EAR L IR R, S5 AN A TR R T
IOAE RN 100.85%, RSD A 2.19%, F4ME i
HIK BN 97.95%, RSD N 1.87%, FHi% 7%
AR E .

247 FEREEME oAk ERR “2.437 BT
X FR S CA S 15 HEAER ST 10 pl, %
“2.4.17 TR g AR, FRAE MR — SR AR
HIERMBAE RS E, SR0E2 ir. B
3 Rt B S K PR A i 1

WEER] AERER

A
J \J\
B
EREER
|
| AR e
|
i | ‘\
|
i ‘
NN
0 5 10 15 30 25 30

t/min

E3 RAXRE A) Ri#tidam B) EENE HPLC
Fig. 3 Quantitative determination of HPLC of reference
substances (A) and test sample (B)

2.5 FIFEMRESTIRETENIERSBEINE
251 HEZR BNV B R IZA R
TG AR TERRE () 5HEE (ng)
Z i, EIER=m/m. tFEERLE 2, 15
AR A T35 H B Z0N 17.88%, AR K2 [H]
HE R ZEAK.

252 HRE RIS ERME R YOY bR IHEZ 7
HRNE IR R SANE IR RIS RS, T AT
HARPR T B Z . A = (m X c)/(mg X co).
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oo, m F mo 23 9 N ER AN B TR A AR M R IR
FHIBTR, ¢ M co 73 A ER AN E Bt ) A ER A
BRSO PR R SR, R RIS R NE
2, 15 ARG IR 2N 19.41%.
253  #HAMVEEARAEG R RPN S E 15
2R B REFRUHEZ I B 20N 16.31%~20.59%,
SEEMEN 17.88%. Tabn B8 € A Jig 2 A0 = 4h
HHER, UHMasE, 15 itz RfEN
(1.3240.09) %, &N (19.41+£2.78) %. B
PY1610134 #1 PY1610139 itk b - 4 v 55 155
K, FrSETHER/NFBIERER KIS, HR%
LR A% FAH ZE AR T 15 R TR R FR AR A
SrETHEZER . (BAESbRA T, %R 2] R
BEFAS S LSRR EM, R REzR
BRMIBARET B R ZR 0 I 22 Y B v )
B 70%~130%, T 5% M Am i 7 77 H B 2830
A 12.52%~23.25%, B TE R AT IR R A=
A 0.92%~1.72%, %3 NN 13.58%~25.23%.
3 it
3.1 FREZFISIEIZEEMN

AN PR = X O RS DY) EERAEH, [
NI AERIREERA R FEA, | PEHL X B A S5 AG
b, B BRRIERET . AT ST bRz R
BIR=mErEIX, @7 EST 7 (S16~S18)
PAJGRT RS (S19) P2 & Eh b & e O 4T T b
B, KRBV (S19) W I g 2= A0 4
HHEREERIC, N 0.74%, VM 3 KA BE
N 0.77%~0.84% (F£ 1), TLL=mHIRNE HE 2544
FERHESI T B EIILE 1.00%LL | (% 2), H
7 ST RE AT B AN R IX (A [R) 3R 85E B S 2 A3 il
(), WAlAE SRl InT. MLl s . |
T IRV TS SN HE O B iR 24 4 1R AT B IR VT A
FTEAEW, HOREK FRL 20 T8 ) B A 2= e
SRR 15 fb B SIS E RO A EAR T 7
(i) £ o

W E R FE T, T2, XRIZGEE
Ao ANZERL IKE. BN, BT 5
BIEE, wHHREINGYRENEM. A
&R AR 2GR AR, PRIEH 2RI, [E
FAMTT S SE MUK T CBRIT AL T 2 R 24 % i R
Y CRZGROA RIEINEY ( Ll i = E 25
G2 RS BT Y, Heh k&, BT
B RS HA FE, Wik & —M AR IS 21 2~5

em NH, SkHTRIZ M A —MBN 20~30 min, K.
EIG FTERGYIN 15~20 min, BEHNREGYN
40~60 min, R E] Lk ATRg 4E4E . TR
Flh A, P ZARS . BRE. BEE SRR, (A5
BRIl R &P AR R 2 . 1T W 25100 v 771 BE
SRBEIEAE G P B 2GR, AR 24 S0 44 L sl vt
THIKE, MRIEAS R 25 R0R 24 7 22 53 SR o e il
BFIA], B — MO Sk BT AE B (B) 2 30 min,
FION 20 min; b RAE . 4k 254 8 5 ik GE
b 5 DO SR AT 60 min, RIS IS4 . Eh b
HHRE TUANR R ), ZIREA N R SR T2, B
NIRRT, BHREESMTFAGSE, Bz
HHZGHLE, “IET L 5, S IR KR
WEE, SKEUN 8 5K, WA 60 min, R
I 6 fE K, WhJERIE 50 min, BERFA 257 R
BAEG, O RIRET R,

PREEIR B R A rh 250 7 J0RL T 2 i & 7T
2 FEuED i, HobE R R A 8 SR T BE S5 h
GRRFF—3 AR TR PR, —
M ECRARIR T . BT R B T8
RFEFETTRAE TR, AT, BET
RS, MRS T 25RE PR RV AN @ B A IS
T

AN, B A VR T IERRAE A 2408 B P
R, JEEARIRAR R R L T, (29
MR, ARAFIELF, A RUSS 153 fR AN 2K B
NN R HE A T P 25 IE 7 R AR 3 77 1 T
o ERTHIRFFC AR, BT OIS, T
AFETHET BB E R A T m AR IE R
SEMZER, SREWUBS TR (B2 10.24%).
HASTIRAE T 5 10.35%) FE 2 T
R 2 13.87%) MR R INRT AR TR
R (HERBR 15.65%), AN BB A B BAEH
TP, H R B R R R 2 T I B — R 11
Wk, WA AR B AR TR 7 0. shah e
NEFRHEZ 2 R R 43 n 8 f5 &A1 6 fE /K B
HUE IR & I, 23R, BT DARLF otk
HRER AN IR R IR MR ENME 2, i
HETMEREM T 2 MER, EACHRELSR
KAy, FEAYMSERNESE, W ETE TR
R (R 2). Rk, X N5 SN IR

TR AR IR NS A R P2 TRt
R
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32 HEYEERMER

ASEIHATIR S EIE F AR R T, BRTAM
WM. B, R, AR E. AikESR
R, 25 R BUH 2 0E-0. 1% KRG /ER A
W, BEMLRE 1 E0m, WEIRESF, HAE 75 min Z 570
FoAh U I, WO 2 E 43 TN TR 75 mine  FEAR
T E R AAE 210, 245, 254, 280+ 310 nm
BETHfRaEE, sRERIMERER. FAE T
R MAMT R FAMEIRERTE 245 nm TR RA{E 5
K WA A48 SO R A I K o
33 HIRMmBRHETEER

EhAME REFREZ 77 A SR AN I K B & )
15, HEFER S Z RGP, M R
o) 2 BRI YR TEAR A R P R D . 1T
RIGRIL, T M BRI bR UHEZ I A 1
55, FRERIPE IR R T KRR, TR 0 )R
FEMIAGAE R, BRI 43 F R 3R A R . [
W5 T A, PR EZEC AR, RN
SHMPRBSUR LR R, T BRI I AN
SRR, TR R FH 42 s 5 1 =) % bk i v i
T, T {E.
34 IBARELSTHUIERE

XF ERAME IRFRUHE AT 8 TR, S R
[E 2540 2015 RO Eh b RO RE, LM
NER A FAME IR R AE IR RSy,  HASe R B H &
e J792: TRz 7 e 3 B4 I 5 TR RE v Ay
AIE SRR IR 15 SARHEZ IR Tk A IR Z A
FAMBIEENSEN 1.17%~1.50%, HEBEHR
13.55%~23.57%. ST, CRERAME TR (LA
5 PY1610121 FE& 61D AibRiEZ 7 8 S0 g
(B4, FTLAE HAFERRI A (AP 1. 2D
LI A A2 CENE 3. 4) ) kA= B BARA,
HENZIMERATREA 2 FHER: (D HEETR
RAEK P BRI F SR, M fehs
HEA KT, KRR B AN S HE T A2
Em TAMTIREM AT R (2 HAME IEbsiE
GAERE . WG TR, PTREAEAE B AH
HEAL, S AMERER . TANVE IR A R T AR
HHEE . FAMEARE . MTE 35~65 min [ (o g
FUNBEIERR S, MEETIK, HohrdEz e SR v
HE AR B Rk o R FR SO i, e b i
B 4 RS BN 7.13%~8.72%, BiFE RN
46.8%~78.0%, 7715 58Ik B % 07 v n] HER I

1 5 6
ﬁm I
L O S S

" _MLL I M,‘\A_r_,v\‘mdujd'u
0 10 20 30 40 50 60 70
t/min
B4 FABEREZT A) FRE (B) EHEIGELR

Fig. 4 Fingerprint comparison between standard decoction

(A) and decoction pieces (B) of salt-processed PF

EANE IR AVE TR AVERER. FAMEHERM
&, K EAREEY RSD /N T 2%, EEME RSD
/INT 3%, IAEIEIRCZE 435011 9 101.07%(RSD 2.36% )+
100.00% (RSD 2.32%). 100.55% (RSD 2.93%).
100.13% (RSD 2.73%). 2R, e NEbs#EZ 7
FER IR, & o R A B BARE AL S ML AS
HIRA, A% DACHT IR AN J A
SEANE BRE R ANE BRI G PR EE M
By, AR ORI T  ark,  TRT BRI R
JREFAE, AR AT ORI, AR A
AN IR EANSEAME IR R, BRIk, IR
RN R IR A B R R B R R 2 A
&, APEAME IR, SAME R AME IR R AR AR
BIERENSEENERANE BT K br itz A Py
fabr.
3.5 N

AFEFLLL 15 ftERRME IR bR e 7 9T
FOXT G, i FR SR B A I S B2 )
R 7 2R 2R S R IR R R B 2 Jl oy AR A8 4k, FF
TR TRV & BRI FIHESR, M
T e =P &S BGE ], i NIRRT B
LT AR R AR AL EE IRl . P 2R RIE N
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AESIRY), — 7 A AT 2 7 TR R R E AL
A7 SRR HERTEESL, 5 — 7 T AT PR AUERC 77 ROk
GRS IIG RS SR, H TRz 77
MES AN AR EHE T, R RS ES%S
TR 22 P MR S FE A A FE M A 7840, ERLE 4>
JEIEH NP 2R IR RT R S
JTHBHATRTTL, PR bR ) S AR S —

Bk, 2 RO o B AR AR R R BRI S
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