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Simultaneous Determination of 6 Ingredients in Polygonati Rhizoma and Its Decoction Piece by HPLC-
QAMS

ZUO Yamin', LI Chen', PENG Xingchun', WEI Ronghua', WU Qing*, ZHENG Yan’, DENG Xuehua’(1.School of
Basic Medical Science, Hubei University of Medicine, Hubei Shiyan 442000, China; 2.Key Lab of Moutain
Environmental Information System and Ecoenvironmental Protection, Guizhou Normal University, Guiyang
550001, China;3.School of Pharmacy, Hubei University of Medicine, Hubei Shiyan 442000, China)

ABSTRACT OBJECTIVE: To establish a quantitative analysis of multi-components by singer marker (QAMS) for determining
the contents of diosgenin, 5-hydroxymethylfurfural, vanillic acid, rutin, quercetin, kaempferol in Polygonati Rhizoma and its
decoction piece. METHODS: HPLC external standard method was used to determine the contents of 6 components in Polygonati
Rhizoma and its decoction piece simultancously [the separation was carried out on Diamonsil-Cis column with mobile phase
consisted of acetonitrile-water (gradient elution) ; the detection wavelengths of 5-hydroxymethylfurfural, vanillic acid, rutin,
quercetin and kaempferol were set at 254 nm(0-60 min) ; the detection wavelength of diosgenin was set at 202 nm (60-75 min) at
the flow rate of 1.0 mL/min. The column temperature was 30 °C]. Using vanillic acid as internal standard, relative correction
factors (RCFs) of aother 5 components were calculated and to investigate durability. Relative retention method was used to
accurately locate the chromatographic peaks of the components to be determined, and then the contents of the aother 5 components
in Polygonati Rhizoma were calculated according to RCFs, and the results were compared with those determined by external
standard method. The method was validated by Polygonati Rhizoma decoction piece. The contents of 6 components were determined
by QAMS method and external standard method respectively, and then the differences of content determination were compared
between 2 methods. RESULTS: The methodology investigation results of HPLC method were in line with related requirements.
Within the linear range, the RCFs of diosgenin, 5-hydroxymethylfurfural, rutin, quercetin, kaempferol were 0.195, 0.025, 0.263,
0.345 and 0.075, respectively. Under different experiment conditions, RCFs showed good reproducibility; there was no statistical
significance of 6 components in Polygonati Rhizoma and its decoction piece determined by external standard method and QAMS
method (P>0.05). CONCLUSIONS: Established QAMS method is suitable for simultaneous determination of 6 components in
Polygonati Rhizoma and its decoction piece.

KEYWORDS Quantitative analysis of multi-components by singer marker; Polygonati Rhizoma; Decoction piece; Quality
control; HPLC
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1 ##
1.1 {38

Agilent 1100 B HPLC %% , t 45 UL | H shii it
o M A R ) AG I 2% (DAD) 2 Agilent ChemStation
B.04.02 % T4k (S& 5 Agilent 23 7] ) ; CH-250 R 75 )
TEVEHL (LS BB AR 75 B 5T ) s AL-204 B HL 7K
- (Hifg MR - FC R 228 7)) s WG-43 RUEUE H $00 XL
R TR AR (KRR RIRPLA A A BR A H]D o
1.2 #mE5iRHF

B R T B (5 111539-200001 , 46 . >
99% ) . 5- 5 F FLMFE I XoF HE A (6452 111626-201711, 4
:>99% ) A FLIR X RE A, (FiE5 2 110776-201503, 41
0 >999% ) T X BE L (L5 2 100080-201811, 46
: >98% ) Mt Bz 2 BE i (HE45- 1 100081-201610, 46
: >99% ) FI 1L Z% By % B8 i (4155 110861-201812, 4f
:>99% ) 40 F b [ A 24 A E TS B 5 BERE 25
(it 5 : 20181201~20181210) Fi & k5 1k K (#it 5 .
20181211~20181220)4% 10 41t , ¥ [ [ 24 45 A [a) 5% 4
(M) 2454 BRAA w28 5 B P B 24 B B H R 2P S e
BIFFG 2015 4E Rt [ 25 3 ) (—3F) A OGS , J& T 24k
BORG P cyrtonema Hua B T B 28 B | O CRHER
IR 2R PR | gk al) oK B il 2tk I
(NG Sl sEs T e
2 AEEHER
2.1 HPLCEMEEBAMRIRFPOMETEE
2.1.1 A% RE SRS WA A 0 BRI A < 43 B
FURAT 0 . 5-F2 F SOBRIE B s lig o T M R Ml 4%
13 % BE At 3 1 K B PR OE , B TN [A] 10 mL S, 0
80 % H By fif - 2 45 R 20 B, 49 T VR B 40 5311k 0.62
3.34.2.15.1.65.1.13,1.08 mg/mL Y X HE S I 45k . 1R
BT B SV A B BGE B 1 3AR 6 Fhow R I A,
Fal— 5 mL &, F 809% HI i il 45 i & A 0.010 2
mg/mL 2 357 5247 JC L 0.584 5 mg/mL5- % F LB |
0.003 2 mg/mL & % £ . 0.012 5 mg/mL " T ,0.010 2
mg/mL i Hz % 52 0.010 6 mg/mL 11145 B 1R bR X 1R
VAR 2001 FH 80 % FR BB i IR A5 %o BE IR TR B 2.5
8.10 Kz 50 %, il B¥ 5 AT e v J3E 1 R BT HR SV T . 4%
VT 4 CORRRIRAT, & .
2.1.2 P (1) BORE 250 A VR
FRZELBRARIN, P, T 40 CHURHET, Fywiead 50 B,
BT TESD. BOTHEGM B RA 1 g WERE, 8T
50 mL HLZEHETEI Y, R 2IA 50 % £, % 30 mL, FRE i
i, A (TR 200 W, J2K . 53 kHz ) Zb P 30 min, T4,
FEARE I i, FH 50 % £ A I02R 9 o, #2501 0
IEEE AL 0.22 pm BAFLUE AR, BIAS . (2) BORS IR A i3k
VA« TS TR R EORE 20 o
2.1.3  @iEAMS RguE AR @it 4 Diamon-

RO N
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TER T Mt R KL 45 254 nm (0~60 min) ,
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iy U 17 ALY RSD 430 R 1.2% . 2.3% . 1.9% 0.8 % .

2.5%F1.9% (n="6) , BT RLAF

Rl A AHEMEXARKENR EEMRERER
(n=3)

Tab 1 Linear relationship, detection limit and limit

of quantitation of 6 components(rn=3)

Ry OUEYE:: r SR, pg BRg  EER g
SRHIERE  )=16171-82933 09991  0.170~58450  0.0011 0,000 1
R =63 132x-5.181 09991  0.0006~00320  0.0031 0.0005
BT 7=169631-19.26 09990  0.0025~0.1250  0.0042 0.0020
lig % =21 78317703 0992 0.0020~01020 00015 0.0005
%R =46 7581+0.304 0991  0.0021~01060 00032 0.0015
Bt y=11889x+3.127 09990 0.0020~0.1020 00028 0.0010

2.1.6  FUEMEIEE  HURl— 0 EORE 2564 R (LS
20181201) I, 2> HIAETL# 0.2.4.6.8.10,12.,24 .36,
48,72 h 4% “2.1.37 1 €8 jE A5 (AR b AR A3 BT L 10 S e T
o S5 IR IR P BRI 5-50 FH LR A
iR T 2R Rl A i TR RSD 43 51K 1.9%
2.8% .0.7% .1.6% .0.7% F12.3% (n=11) , LW Hl & 5
MG IR TR 72 h B2 .
2.1.7 EEVERES FREUE 0y B 25 A e (it
5:20181201) M3 R £ 1.0 g, 26 {7, 4% HE“2.1.2(1) " T
Oy Bl g G AR IR, SRS 2. 137 T T i A R kA
M DRSBTS S i . BRI, 6
Al RS HUR TG (5-7% F M R R T M R
Sl 5 B & it RSD 431128 1.5% .0.9% .2.1% .0.5% .
1.2%F1.9% (n=6) , RIZ I EEE M RLF.
2.1.8  AERICRRE: BRI RS B R 2 R Gitt
5120181201 M R L9 1, 53 343 141, % 29 0.50 g, K
BRRE T I B S B 80% . 100% 120 % K5 hA
BWHURATOC 5- R M T B T M R Sl
2T B ARG 2.1.2 (1) " 350 R Jy i st it i v
W, PR 2. 1.3 T T S A5 R AR 3BT, 1 SR TR
TFEOMAEENSCR . 25 R WoR , EHUR O 5-F2 H LA
B ELRR T MR 2 I L AR W T34 T 43 1Ry
99.8% .100.9% .101.1% .101.1% .99.9% F1100.1% ,RSD
AR 0.3% .2.4% 1.0% 1.4% 1.9%F1 1.7% (n=9),
FEAA VL AT B e B, 25 SR AR 2,
2.2 QAMS FREIFMERKIEL
2.2.1 TF$E45 RCFs BYTHEE ARWFSE AL T AT
T (RER I (2 SRR ) 13 81 RCFs. M4l Sk 77
P DL R O N S Y H A 5 S 43 19 RCFs:
RCFs= (WixA,) (W, xA) , b, Ak NS P rise, w,
BRI TR, A R REDNEE 5 m W TET RS, W, R R 2
m B

ARk AL BV R AN [ JoiT o Y 8 9 TS 5 X R A VR i
A TR 5 30 S 0 1 B (R &, 1158 RCFs,

T EHE 2019FEF0FFE 138

F2 ERERINEER
Tab 2 Results of recovery tests

BURG  Fe B MARmg Wihng BUCE% T*"’i@”f‘% RSD(r=
1=9),%  9),%
BHEFL 05012 0097 00798 01790 994 9.8 03
0501 4 0098 00798 01793 99.6
05013 0097 00798 01792 99,6
05009 0096 0096 0194 1002
0501 1 0097 0097 0193 999
05010 0097 0097 01993 999
0501 1 0097 01196 02195 1001
05008 0096 01195 02189 9.8
05010 0097 01196 02194 1001 100.9 24
SHTIERE 05012 0.005 5 00044 00098 97.7
0501 4 00055 00044 00100 1023
05013 00055 00044  0.0098 977
05009 00054 00054 00109 1019
0501 1 00054 00054 00110 1037
05010 00054 00054 00108 1000
05011 00054 00065 00118 95
05008 00053 00065 00120 1031
05010 00054 00065 00121 1031
HHER 0.5012 00053 00042 00096 1014 10L.1 10
0501 4 00053 00042 00095 995
05013 00053 00042 00096 1024
05009 00052 00052 00105 1019
0501 1 00053 00053 00106 1002
05010 0002 00052 00105 1019
0501 1 00053 00063 00117 1001
05008 00051 00061 00113 1013
05010 00052 00062 00115 1016
BT 05012 00095 00076 00173 1026 101.1 14
0501 4 00096 00077 00174 1016
05013 00095 00076 00173 1026
05009 00094 00094 00189 1011
0501 1 00095 00095 00192 1017
05010 00094 00094 00187 989
0501 1 00095 00114 00208 9.7
05008 00093 00112 00207 1022
05010 00094 00114 00209 1009
e 05012 00081 00065 00147 1019 99 19
0501 4 00081 00065 00145 9.1
05013 00081 00065 00145 95
05009 00080 00080 00161 1013
0501 1 00081 00081 00161 95
0501 0 00081 00081 00161 985
0501 1 00081 00097 00181 1025
05008 00079 00095 00172 9.1
05010 00081 00097 00180 1021
i&® 05012 00079 00063 00143 1013 100.1 17
0501 4 00081 00065 00145 9.8
05013 00080 00064 00145 1016
05009 00078 00078 00157 1013

05011 0.0079 0.0079 00156 915
0.5010 0.0079 0.0079 00159 101.3
05011 0.0079 0.0095 00172 98.1

0.5008 0.0077 0.0092 00171 101.7
05010 0.0079 00095 00173 98.9

A3 B2 TR A 1Y 5 A4S & 5 X IR v i (Rp
“QLATI T AV IR ) BRI E 3 YR AR
P25 FE S BT AS r E RCFs . 2 5%
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TE 5 BRIV Re I — 5 7R 45 % JEE it A AN R (AR 7 , 32
SRV TR R 5 E AR BT 5 RCFs, BU2.1.27 51 R IR A X
MR, 3 0 A 2,46 .8 .10 L, PATINE 33K A
WFFREAR B, B35 13 3] 19 RCFs AR i 2248 2 5
FEIETE/N  HOR IR T RCEs 1A, 252 R L 3.
#3 ARTEAEFIRCFsELLE (n=3)
Tab 3 Comparison of RCFs calculated by different
methods(n=3)

. Bl Lk

iy T WA THE ARG
ESildion 0.195 052 0.198 1.68
S-ERHELHER 0.025 0.67 0.027 159
BT 0.263 0.59 0.268 211
g% 0345 098 0357 2.9
A 0.075 141 0.079 289

2.2.2 RCFs M FHES %6 BUCBURG 2901 A bl (L5
20181201)#%“2.1.2(1) "3 I il w5 fH st VUL, 1A [ €2
TSR HERE S AT, T SR U T FR S 4% o i, IR DA B
M2 NS, 3 AR B M RCFs H, AN A 2,
TELAEXT RCFs fHAYFZR - (1) R FH Agilent 1100 7 HPLC
R G, F5 5 3 M43 4 [Diamonsil-Cis (250 mm*4.6 mm,
5 um) .Phenomenex Luna Cis(250 mmx4.6 mm, 5 um) Fl
Hypersil ODS2 Cs(250 mmx4.6 mm, 5 pm)] % RCFs {H
B2, 45 SR P R YO0 5-FR F MRS 2 T M &R
K111 45 B RCFs {H 1) RSD #4 <1.8% (n=3) , % # RCFs
TEAS [ € 35 A FLAT B 47 93 1 o (2) 2R FH Diamonsil-

Cis 8,35 (250 mmx4.6 mm, 5 pm) , % FH %% 3 Fl A [
i B S (Agilent 1100, Waters 2996 F1 5 ¥ 2010A ) %f
RCFs{H A FEM , 45 M E R ATIC 5-F2 H S0MEE O T,
Wil e % S 11 251 RCFs fHAY RSD ¥ <7.1% (n=3) , %M
FEAH FAAS ) S A AR B T B A TR AR IE , DAARIS B AR
E M RCFsfH . (3) % Agilent 1100 %I 4% {% , Diamon-
sil-Cis (0354} (250 mm=4.6 mm, 5 pm) , ZZEAE 5 5N
20.,25.30 °CHf X RCFs{H 1520 , 454 RCFs i RSD<
1.5% (n=3) , RIITEAFIAR T M R AT (4) %5050
35124 0.8.1.0, 1.2 mL/min I5F % RCFs {E [ 520 , 4%
RCFs [ RSD<2.1% (n=3) , F W16 A [ AR A 10 L
A R AT
2.3 AN BIEIERE A

K FH ARG B3 15 R T = fril trs » Atrirs = tri— trs (R Trims
FORFEI ALY Ri 5 NS Roc AR X B B ) A 26
IR B4 Ri 5 N3 Roe 1945 BRI 6] 2%, fw 225 11000
ALY Ri AR BB E] , 6, 3078 NS R (AR BRI o SR
FH RCFs T3 A FH 125 22 ik i 1 i 1, B o A+
X PR FEAEAEAS ) b RS AN TR) B g A ) A T R
SR A B, 1555 LA 1 RTwums Fl Atrinee S5 R FR
BT, AR 00 853 ) B R T BCKRE ,RSD<<2.0% (n=3) ;{0
FFOU B B P At BE SRR o BRI, 3205 5 ) R T 388
HFEBUEAT 0 55 IR 2 T Mtz R &L 2y
TR e, 25 R W3 4 K5,

®4 AR MEUEFF0EIEE TR S B Y R Ton F1 Aty (n=3)

Tab 4 RTrr« and Atx:r. among the components to be determined by using different brand instruments and columns

(n=3)
& fi A Rl A Rl A RTus. At Rl Ao Rl A
Waters 2996 Diamonsil Cis 3.032 45.895 0438 -12.69 1.859 19407 2032 23311 2255 28331
#2010 Diamonsil Cy 3.040 45.601 0426 -12.791 1.831 18517 2,041 2121 2003 27114
Agllent 1100 Diamonsil Cg 3.038 46.005 0432 -12.489 1.799 19.001 2011 23.599 2.189 2112
Phenomenex Luna Cg 3.035 45,995 0.440 -12811 1.809 19.658 2102 21915 2160 28.009
Hypersil ODS2 Cig 3.037 46,089 0429 -13.260 1.812 19.799 2099 21.365 2178 27878
Tl 3.036 45935 0433 -12.808 1.822 19276 2057 22462 2201 27.809
RSD, % 0.100 0.330 1.370 -2210 1,300 2710 2000 4240 1.720 1.620

T R REHEHUIRAI0; “Rq "R 5 HUERIIRE ; “RIVA™ T75 “RhVACHAMHE & ; “Reh " RR N5 B

Note: “Rs” refers to diosgenin; “Rq” refers to 5-hydroxymethylfurfural; “Rl1” refers to rutin; “Rh” refers to quercetin; “Rsh” refers to kaemp-

ferol

2.4 EREHM QAMS EFASMERNIE £ RILLE

I3 BB LR BEAE 204 442 2.1.2 (1) "3 1l 4 ik
RV, F 2.1 37 IR BB A EIE o A3 RIR AR
FEEN 1Y QAMS VRN 7 BORE 25 b Hh 6 B o> i, 4
R SRR QAMS YA AR (145 140 &5 B (E A AR AL
JFE R T 0.9; A0 i 22 [ (SRR — QAMS 1 )/QAMS
%:x1009% 1/ RSDEHEI/NTF 5% (n=3) . W ST
4 SPSS 16.0 XF FU i AT ¢ K 35 43 B , &5 SR Bon L 2 Fh oy
PNE T 6 Bl Ao i 25 R EE T EE L (P>0.05)
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g6,
25 BERRFESENEFREBRIE

AT LG IR th R NS, RS 1Y
RCFs{H TR A AR 5 R o 09 & i, IR B F A MR
P A o e R AT A IR . SRS TR
SPSS 16.0 % P ZH [ E A 4 T e K 30 oA o 45 5R B,k
FHAMRIEFT QAMS ¥AI & M HORS Ik F P E i 2 0T . 5-
FRH SR AR T MR LA SR ES
RG22 L (P>0.05) , 45 R 3 7,
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%E b A ]E]*Iiﬁifﬂ IR —Fﬁwﬁﬁﬁl‘ﬂj E(J R Trim FAA i xs ( n :3)

Tab 5 RTwr. and Afrir among the components to be determined by under different column temperatures and flow

rates(n=3)
TiH Rl Mt Rl Mg Rl M Rl M Rl M
L, C 20 3.033 45811 0431 -12.676 1.832 19.389 2124 23.189 2.167 28.021
2% 3.030 45682 0422 -12713 1829 18321 2108 2934 2206 27.09
30 3.038 46.099 0421 -12.455 1.761 19.098 2.098 23.067 2.202 27132
T 3.034 45.804 0425 -12.615 1.807 18.936 2110 23.063 2.192 27417
RSD, % 0.13 047 1.30 =111 22 29 0.62 055 0.98 191
i, mL/min 0.8 3.035 45799 0.426 -12.365 1.809 19.115 2.099 23.011 2.199 28.088
1.0 3.031 45.642 0.420 -12.874 1.791 18.098 2.065 24354 2.099 26.987
12 3.039 46.132 0431 -12.799 1.812 18233 2.001 23.001 2.154 28.998
FHf 3.035 45.858 0426 -12.679 1.804 18.482 2.055 23455 2.151 28024
RSD, % 0.13 055 129 217 0.63 299 24 33 23 359

T "R URBHURATIC: “Rq " AU 5-F2 HUHARIE s “RIPUE S T s “RhVAUKRAM R s “Rsh" AR I ZE )
Note: “Rs” refers to diosgenin; “Rq” refers to 5-hydroxymethylfurfural; “R1” refers to rutin; “Rh” refers to quercetin; “Rsh” refers to kaemp-

ferol
RO 2HMAENEEBALMPOMHEINEE(%)
Tab 6 Content of 6 components in Polygonati Rhizoma determined by two methods( %)

- 5 BRI SR IERR FT fihz %

(U8} L . v —yf v —y) W —a ] W —y) N

Sk SMEE QAMSH: Sk QAMSH: ML QAMSH SV QAMST: SV QAMSH:
20181201 0.0012 00191 00152 0.001 4 0.0011 0.0021 0.0022 0.0023 0.0021 0.0024 0.0021
20181202 0.0032 0.0212 0.0203 ND ND 0.0013 0.001'5 0.003 1 0.003 4 0.0051 0.004 1
20181203 0.0053 0.028 1 0.0263 ND ND 0.0032 0.0021 0.0043 0.0053 0.008 1 0.0071
20181204 0.0073 0.0223 00232 ND ND 0.0021 0.0025 0.0021 0.0024 0.006 4 0.0071
20181205 0.0021 0.0242 0.0263 0.0023 0.0021 0.0025 0.003 4 0.0043 0.003 4 0.0071 0.0063
20181206 0.0015 0.0215 0.0212 ND ND 0.006 5 0.004 8 0.005 1 0.005 6 0.0032 0.003 7
20181207 0.0032 0.0145 00126 ND ND 0.0032 0.0039 0.0032 0.002 1 0.004 4 0.005 5
20181208 0.0012 00181 0.016 6 ND ND 0.0052 0.0058 0.0053 0.005 1 0.0062 0.0078
20181209 0.005 4 0.0174 0.018 6 ND ND 0.0042 0.005 6 0.006 1 0.005 5 0.0041 0.0052
20181210 00045 00193 00204 00013 00017 00033 0.003 6 0004 1 0005 6 00032 0.004 1
T “NDHR A
Note: “ND” refers to not be detected
RT 2HMAENEEBRAPOMEINEE(%)
Tab 7 Contents of 6 components in Polygonati Rhizoma decoction piece determined by 2 methods (%)

e FER BRI S-FEHAERRE FT [ WS

iz} — — N —~x N ~y N —» ¥ = ¥

SMik SNk QAMS Sk QAMS SMk QAMSH SMik QAMSH: SMik QAMSH:

20181211 00007 00067 00063 1011 1102 0001 6 00012 00011 00013 00012 00014
20181212 0.001 1 0.004 6 0.0039 0977 0.961 0.001 8 0.0021 0.0013 0.0015 0.0019 0.0017
20181213 0.0012 0.008 1 0.0075 0.988 0.970 00101 00101 0.0024 0.002 6 0.0023 0.0021
20181214 0.0009 0.0092 0.008 2 0.898 0.861 0.0021 0.0025 0.0019 0.0012 0.0029 0.0021
20181215 0.0015 0.0123 00128 0.766 0.712 0.001'1 0.0012 0.0015 0.0012 0.0018 0.0015
20181216 0.0002 0.0106 0.0109 0.687 0.675 0.0023 0.0019 0.0199 00191 00123 00112
20181217 0.0019 0.004 6 0.0041 0.900 0912 0.0019 0.0012 0.0121 0.0102 00101 0.0099
20181218 0.0004 0.0023 0.003 8 0.877 0911 0.0176 0.0156 0.0014 0.0010 0.0019 0.001 4
20181219 0.0019 0.0132 0.0156 1.032 1.099 0.001'1 0.0013 0.0143 00121 0.008 9 0.007 6
20181220 0.000 4 0.0032 0.0029 0.812 0.832 0.008 7 0.008 3 0.0102 0.0100 0.0019 0.002 1
3 it FIZE-0.03% R ) , % B2 -7 VK ZR 28 BB It i

TERE G BTAR BT 3 b MRS DU B o 4 5, At
FER A IR GRS T (R OB DK S5 ) B
WO 12 GRS | 1D A ) LA R S I 8] 25 731 64T 1
F, AR R LL 50 % L R U A S B30
min A 6 Tl AR o TERRI AR PR AL B A
WF5E LS T A [ )t S AR A AR 28 CHY - R L 20 - 7K

T EHE 2019FEF0FFE 138

TRV B AR A, FLBC E T A ARl I 4 i e 4
b AIESE R FH DAD AN | 38 1 7 2R 55 AN IS 1 o
6 Pl b2 il o (A T A P A, e 2 A I 4 (0~
60 min, 1, =254 nm;60~65 min, =202 nm ) 7] 3 6 Fp
28 B3 0 B R

AR 5T W QAMS 745 & HPLC XU K 25 1 FH
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o7 & RCFs i B84 52 &= QAMS I Y ekt . ASHFgE R
AEXT R B B 1) 285 4 03 e 1) 4 D 4 2R AR IBOG 15 X R
HIRE S TR € R I R A T T MER S L. 7EXT RCFs 548
b DA NS, 7 B S HUE 1 OG 57
B T M R I AS B 9 RCFs ELAA B r nl {5 1,
() B I S FE X S e = 9 25, A R 3 3T SR
ZWY).
ABEFEEE R S B, AR EORE IR 7 ik vk el 6 Fh o
22 SRR, i - B SR B A, T AE RO
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25 L RTIR AT B 3T ) BEORS TROR TRy
(1) QAMS Joit 2t P4 5 2y FH T HORG 24 64 S Ak 1 Joit a
PR, S T TR 2SR IR S — 1 248 RN
B, 3k T RS B R o 6 Bl AR QAMS 75,
PRI S AR IE I A5 R 1 22 5, 45 SRR I FE LM el
N AT ST 1) QAMS 1A X 8RS 25 04 ek i H A 1
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