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(HZE] BR @ ARFKEA HPLC FHIFHE SRS s FR 2558 AT 2, A EM HZ MR R, 53 K
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HPLC fingerprint of Radix Rhubarb and forbidden pesticide residues
MAO Zeling', WEN Bo'( Department of Traditional Chinese Medicine, TCM Hospital of Tonglu County, Hangzhou 311500,
China) (2. Zhejiang Tong Jun Tang Chinese Medicine decoction Piece Co., Ltd. , Hangzhou 311500, China)

[Abstract] Objective: To establish the HPLC fingerprint and pesticide residue detection methods for different kinds of
rhubarb, and to evaluate the quality of rhubarb comprehensively. Methods: 20 batches of three types of rhubarb were collected and
analyzed by high-performance liquid chromatography. The mobile phase was methanol-0.1 % phosphoric acid solution; Gradient
elution; Column temperature of 35 “C; Detection wavelength of 254 nm; Flow rate 1.0 ml/min; And cluster analysis was performed
on the results. Direct extraction method was used and high-performance liquid chromatography-tandem mass spectrometry and gas
chromatography-tandem mass spectrometry were established, 33 prohibited pesticides from different sources and origins of rhubarb
were detected. Results: The similarity among the fingerprint spectra of three sources of rhubarb, namely Rheum palmatum L.,
Rheum tanguticum Maxim.ex Balf., and Rheum officinale Baill., and their control fingerprint spectra was>0.95. 20 batches of
rhubarb samples were divided into 3 categories by cluster analysis. No 33 prohibited pesticides was detected in rhubarb samples
from different regions. Conclusion: The quality of three kinds of rhubarb was significantly different. The established HPLC
fingerprint and the method of banning agricultural residues were stable, reliable, simple and accurate, which could provide a basis
for quality control evaluation of rhubarb.

[Key words] rhubarb; fingerprint; forbidden pesticide residues
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1 {LEEAH

1.1 A

SHIMADZU 20AT = 0B 3% {3 ( H 4=
N HE]) 5 XS105 J7 53 Z — 43 B KF [Mettler-Toledo
international trading( Shanghai) co., Ltd.]; H, #VIE IR
KV (R AT B IR AT B A F] ) o Agilent
1260-6470 QQQ — H PUM AT i X, Agilent 8890-
7000D S AH 2 % 43 - = FE 53 B DU AR R % LC-
SFJ-10 A F4¢ 155 3 &) JE HL 5 GIPP B 7K ¥ A WAL 5
RG-160AT % &5 .0 #l ; Direct-Q3UV %Y #8 4li /K
XS105 BIHL T K5 RE-52A AUjiEh4 28 K A%; Vortex-
2500MT %I £ 45 i€ % I & 1 ; WSZ-200A 7! 4z

Be, #5: 110795-202011, 4l JF: 97.5%), Kk & H
ik oo HEC S Crp R 2 R E BE AT B, i S
110758-201817, 4l 99.2%) , K&y X} Bt iy (vp
B2 E IR e, L5 110796-201922, 4l FE
99.4% ), KB Z0F Rt (P £ 2 ot A S B
L5 110756-201913, 4l : 96.0% ), 2L 251 A
X HEC (i B 2 R B AR B, it S
610020-202202), H [l A 4341 26 (e M s dioks 4t Ak
TA R 5 BEIR R 53 28 CREETT R KA
FIA PR EiSai R . (R A AT 2l
FIA PR D ; A4 kbt
1.3 ZHM kR

20 #ER B LM o R4 T HOM . FiE. il

i o WL, KB 2GR 2255 24K T7 R 25RO IR AT BR 2 7
1.2 K% IR R F2 AT 24 Dl A S B B S AR A 2 R
FEERERMBG (P ERE M RE BRI R 0 TR IR, W3k 1,
Fz1 0MAXEREERE

%5 P T SRAE ]

1 R TR 20214F9H

2 FERER TR 20214F9H

3 R g R 20214F9A

4 R EROEX ) 20214F9H
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6 R DU B 20214E9

7 ES) PN e 20214F9 H

8 IR 75 )1 BT 35N 20214F9H

9 Ei)iv N AL Rt 20214F9 H

10 ES) PN Py Bar LN 20214F9H

11 IR WAL N 20214F9H

12 R G 1B SPTH 202149

13 EUIDN- H oty Bl 20214F9H

14 FIH R HokB R 20214F9 1

15 EUIN LAz 20214F9 H

16 EUIDN- Hlr e & 20214F9H

17 EpN: il & 20214F9 )]

18 EAUN HLE 20214F9 H

19 EUIDN- H AL & 20214F9H

20 EAPN HALE 20214F9 H

2 FHESHER

2.1 HPLC #& B k5eEs
211 RS A

TSRO AR 0.5 gGd PU-S0i), B HLZE4E
TEIEHR, KA 25 ml 43 #r2l FEE, FRE J o, 7K

IR 1 h, 0%, R4t B s i 9 11 2
i, 1 0.45 pm GALIERK, BRELUET, RIS .
2.1.2 IR A

R B R 25 ¥ 2T R . K 2R P bkt PR
it RER X R | R B0 IR O o, N ik 4l
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FHRSER R 1 ml P 25 R RO R Wk, Ko
My, REES 16 pg MIRAWW, #251, & A
2,13 it

3% FE : Silversil Ci5(4.6 mm*250 mm, 5 pm);
LA 4l BB R i SRR A, DL 0.1 % BERR VA TR N i
B B, & IR 2 FEATRS BRI THCA 1.0 ml/min;
R A 254 nmg HEE K 35 °C; #EFEE R 10 pl.

F2 BERRSE

] (#/min) TEHI(A) FiEhH(B)
0 10 90
5 25 75
45 60 40
60 70 30
70 80 20
90 80 20
90.1 10 90
100.1 10 90
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U AT, 4% <2137 (i 45, LR IERE 6 1K,
TCSRWAH TS ], AR . DL 9 S (2R
W) NS M, & G L B I [H] Y RSD (N
0.02 % ~ 0.04 %, W FLAY RSD {HIEHIA 0.04 % ~
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0.73 %, BI/NT 2 %, FWIEHE % R AT

G E

W5l 1 RS REE, 422,117 W0 Ikl
AR AW, TE 0.2, 4. 6. 8, 10, 12 h I H%
“2137EGELAIRIERE, DL 9 BIE(HERER) NS
Mg, 2% A 0 {4 B8 B ) %) RSD{ELA 0.02 % ~
0.04 %, W 1fI B RSD {HEFEh 0.32 % ~ 1.70 %,
BUINT 2 %, RUVEETEAE 12 h WRE T R AT

(4)FHEMHE

Wl 1 SRR, 422,117 W0 Ikl
% 6 It AT, H5 < 2.1.37 (O3 S E HEREI 5,
PL 9 S (P25 KRB R ) A S MG, &3 1A X (7
B IS A] ) RSD {75 M 0.03 % ~ 0.07 %, W 15 X
A9 RSD {H 5 Fl A 0.45 % ~ 1.54 %, RSD {H¥)/NF
2 %, RWZIT L EE M R AT
2.2 HPLC #4 B k4 R 5
221 FRBUEIE R ALEE TN

HUAS [) SR YR ) R B RE i 20 1L (3% 1), #7242.17
TUT 5 28 R A i S W AT, 15 3
20 HER BT IS, BHE BRE M R
KB, 2GR 3 PRI KA AR (B 8] 22 S5 4%
K, BRI R B 35 K Z 0] 25 F 380, gk
BRSO 2 a8 s SCRE AU PN RS
2012 Ji”, HebrE 12 A RRIEE, 4351 DAAES Ok
PSR i 1 €0 335 T o 2 BRI, SR FH RS 880, BpIa]
% v BE R 0.1, 153 3 Ao K ¥ A9 HPLC Xt &l
BE, WL T~ B 20 AR AR LR 3 ~ 3R S5
KB FE i 5 T BE 8 S0 1S A9 AR AL 347>0.95, 10
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SR O CERS R SRR (S PSR () PRSI S X SERY LK L ~ 77

76
z5
74

Z1

WA e — n_,-‘l'\_, i Y7

A e Y6

~ Y5
IO SN .- S - S N, /.|
Y3

Y2
S|
= TS
i T4
T3

_— T2

02 4 6 810121416 1820 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98100
i ] (#/min)

E1 20 #tXEEBmMIsLEE
T1-TS MR TR & Y1-Y 7. 25 R RE i Z1-Z8. 2 M KB &



IS 2024 4E T H 25 H 42 E ST
4 Journal of Pharmaceutical Practice and Service, Vol. 42, No. 7, July 25, 2024

[

D [ 1 1 ]
I‘\ . ﬂ P I‘ l‘. r‘l / 4
JAJI x.,_wﬁw\,_yﬂﬂﬁ’“\w\/ b \J\J\MU”\.']\_.J lLJ P J b os U T A_

c | |, 3
1
| ‘ it il 1 2 4
Al N LRGN 2
v “u - I I\
: |l
B f ﬂl 1l " l‘ ‘| | f ‘ Il- ]
AN A LU N UGS WL MW J | | Js'-‘,llhw,v."‘.k 1\ . 3 ,3k b
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---------------------------------------------------
024 6 81012141618202224262830323436384042444648 5052545658 6062 6466 687072747678 80 82 84 86 88 90 92 94 96 98100
IS H] (#/min)

2 RANB®RE 3 MEREXENRER
AR XTI s BB R C2G OB DI OB 1 5B R 2 B 3 KB 4 KB 3 Bk

®3 EMRABMESER

i S1 S2 S3 S4 S5 S6 S7 S8 XTHE
S1 1.000 0.969 0.993 0.989 0.980 0.976 0.995 0.986 0.991
S2 0.969 1.000 0.989 0.993 0.993 0.989 0.986 0.993 0.993
S3 0.993 0.989 1.000 0.997 0.993 0.990 0.998 0.998 0.999
S4 0.989 0.993 0.997 1.000 0.997 0.986 0.996 0.996 0.998
S5 0.980 0.993 0.993 0.997 1.000 0.982 0.989 0.994 0.995
S6 0.976 0.989 0.990 0.986 0.982 1.000 0.989 0.993 0.992
S7 0.995 0.986 0.998 0.996 0.989 0.989 1.000 0.996 0.998
S8 0.986 0.993 0.998 0.996 0.994 0.993 0.996 1.000 0.999

it HR 0.991 0.993 0.999 0.998 0.995 0.992 0.998 0.999 1.000

F4 EEHABIEMESR 223 I
5= S1 S2 S3 S4 S5 Xif iR SR U R4, DA i AR 28 55, 1] SPSS

ST 1.000 0992 0987 0996 0990  0.996 26.0 FRAEXT 20 LR BE AT RIS 0T, HhR8hr
S2 0992 1.000 0992 0994 0994 0997 PR AT 50, 20 HEASTRIRE S AT 3k 3 2, S E

S3 0987 0992 1000 0987 0998  0.99 PP R ST . S2 . S3 . S4, S5 A—2K, hHKH
S4 0996 0994 0987 1.000 099 0997 S6. S7. S9., SI1 %k —3&, 24 ] K # S8. S10,
S5 0990 0994 0998 0994  1.000  0.998 S12, 0t K # S13, S14, S15. S16, S17. S18,

A 0996 0997 0996 0997 0998  1.000 S19. 820 RAEHN—I, BISTHFPIRE WA 3.
23 BRRAERGHEHESL

H ] — R R B i ) i b LT Z: IR v [ 25 i 2020 4R PUFR 2341 R 2G55%
222 A RRLIERE BB E A E o
AR OR B N 18] U XA U AT R S0, X 2041 2301 AN
KRB HPLC 48 2 18138 I 2 25 2R AT LU 800, (1) AR ETE TS & F
TE 12 DA FREE . JE iSRS R B NI L 5 2R I (50% 3k ) - B At S ot

X, B R EE O SIS KB EE, 10 S80I B0 M A 0 B A0 A AR (R 30 m, JRJRE
KRR, 11 SRR, 12 S R BRI 0.25 pm, H:A4 0.25 mm) . FEAE FHEEE N 250 C,
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®5 HAXEBEMESR
P s s2 s3 sS4 85 S6 s7 X
S1 1.000 0.984 0.964 0.996 0.978 0.992 0.978 0.996
S2 0.984 1.000 0912 0.980 0.951 0.994 0.977 0.986
S3 0.964 0.912 1.000 0.975 0.977 0.938 0.941 0.964
S4 0.996 0.980 0.975 1.000 0.987 0.990 0.983 0.998
S5 0.978 0.951 0.977 0.987 1.000 0.976 0.984 0.987
S6 0.992 0.994 0.938 0.990 0.976 1.000 0.990 0.996
S7 0.978 0.977 0.941 0.983 0.984 0.990 1.000 0.991
payiist 0.996 0.986 0.964 0.998 0.987 0.996 0.991 1.000
0 5 10 15 20 25
sis 15E= 1 1 1 1 1
S20 20—
S16 16—
S19 19—
S14 14—
S17 17
S13 13—
S18 18—
S8 8
. S10 10 J
S12 12
S4 4
S5 5 q
S3 3
S1 1 J
S2 2
S9 9
S11 11 J
S6 6
S7 7 Q

3 KREHERRESHRRKE

SR . AR AIEA R . R H O E AR
X, HERTE S0 146 kPa. F2JPFHR: W W IR
b 60 °C, {%4F 1 min, LA 30 ‘C/min 7} & 120 C, H
L 10 C/min FF 2 160 °C, F Lk 2 C/min )3 F T}
IR % 230 °C, % J5 VA 15 ‘C/min FFHE ZE 300 C, %
¥ 6 min,

5 A5 s LA = FE DO AT 5 55 BT i A SRS T 5 25
TN H T2 R, B URIRE 250 Co RiEFEAN
R T R 280 'Co il Wil A=
Sk 22 N W

(2)WAR TS T A5 1

RSN LU bk i b 5 R A 3B 78 511
(F K 10 em, Fi4E 2.6 pm, 4L 2.1 mm); LL 0.1 %

FER W (7 5 mmol/L IR EZ ) Wi shAH A, DL &
5-0.1% FRRIA M (& 5 mmol/L FIRER) (95 : 5) N
TLIAH B, % T4 6 FHTRRREVEI; YiHEA 0.3 ml/min,
FEIR M 40 C.

*6 MEEBERRER
R (¢/min) W ENHA (%) TiEhAHB(%)
0~1 70 30
1~12 70—0 30—100
12~ 14 0 100

i A e DA = 3 DU AR A A3 3K o i ASCAS 5 B
TR HUEZE B R, IR B A MDA
VSEFraALRIIR
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232 HERA R R A

(1) $EH

B = S0 KB R 5 g, KB, Nl g
Ak sh, SLENREEL, A 50 ml 215, A1 kb B
2 min( H AT 12 000r/min), 2 4 000 r/min
B CoAILH B0, B BT U, AT TE PN 50 ml
CNE, SIRARFE 1 min, PR, AT PR OB ERUR
TH, WUEH 4G 22 5 ml, FHOHEHBE 10 ml, £
A7, BAE

(2)¥%fk

A o 35 - B T IS G oK
(3 :1)10 ml 3 SelectCore GCB/NH2-A [# #H 7% Bt
FE (500 mg/500 mg/6 ml) (44355341 ) TG AL, V557
Z, K R I PRI A AR T A TR 2 ml
I b, FEAEO M AR i A RaE L, T 20 ml
MG 2R (3 1)V, W 2 e, 40 °C LU
TRV BN T, FH ZERBEE 2.0 ml, 112, BP
15 o QR RO AR RS- I BT vk I A
i MR 3 ml, i 3 5F K E T i A R SelectCore
HLB-B [ #H# BUH: (200 mg, 6 ml) (93543 #7 ) 4+
1k, Wt AL, BIAS .
2.3.3 Xt HRIEIRAG

(1) IR AT BRI i

T e JBE 1 2 A 2 TR A5 ) R U T (X A
TR AHOCARZ A MR ), RS %% X 1 ml, B 20 ml
A, HONEmBERZIEE, #24), BTG

(2) SAH a3 - R 3BT 33 12 40 B FH A T I 1)
il 2%

2% PRI i — 2R TR X B 3 o, RS 2 PR
TN &V IV R T A 1 ml 5 1.0 mg (U3
o K% EBUE i, INZHEH RAE 1 ml 0.1 pg

PRSI

(3) 25 AL T i i ) &

A B ARBR I 25 (R L A o, [l i
T 25 iR AL B, 453128 R TR T

(4) JEL TR A X RV TR A il 4%

i 2 B B A2 LA 1.0 ml(6 14y,
40 C /KB AWAL L, B4R 224 0.6 ml, 73510
AR A R R S A W 10, 20, 50, 100, 150, 200 pl,
INZIERBEZE 1 ml, IR, RS,
234 Mk

(1) AR 3E- H R BTk

3 A 365 T B A 1 3 ot S RN S TR
X IR AS 1 ml, 43 5K %A AR 0.3 ml,
TRATIE IR, IS o 3 DA 25 B L SR P A T
% 1 ul, FEAAES, bR 2kt B,

(2) e AR A L 1 B B BT i1

3 AR 85 T B A 1 5 VR A5 o) MR VR R AL
RABAAS 1 ml, K25 AK 0.3 ml, JR2JE 38, B
SLUBWL o 0 R W R PRI T A4S 1 ul, TEA
1%, Fie oMb kit 8, B,
235 JIEHEER

(1) Frifeh<k

W 33 F Ak A 25 1 3 TR A VU, 47 RR
“2.3.47 T N TIEIEATINGE , LIS [R) A4 24 114 o
Sk et A B, X6 N7 P e R A R N AL B, 22 T AR
2o ZERIRI . 33 TR A 24 1 o it vk B AE 2t
T 1B P 5 X i i A R MR R, RS R
W 7,

(2) [mlie 3 A M S

PAZS FIRBERE S, 6 1 M BE I, 4 S AR & %
HEHIA R 200 pl BAE S, b, (BombR DSOS, AR 48

R®T LUBHER

V] W Iy LM (ug/L) ey Ry AHRFREL
PP e LC-MS/MS 5.10~102 Y=5 757.95X-9 518.72 0.999 7
196 IR LC-MS/MS 9.95~199 Y=4 925.37X+2 962.42 0.999 2
N LC-MS/MS 3.00 ~ 60 Y=14 184.41X-13 024.63 0.999 6
o I N LC-MS/MS 10.20 ~ 202 Y=7266.57X-25 291.33 0.999 8
3-FEHE T H B LC-MS/MS 520~ 104 Y=3 651.39X-9 142.13 0.998 5
BN LC-MS/MS 3.10 ~ 62 Y=7 354.36X-5 852.39 0.999 7
IRER AR LC-MS/MS 2.05~41 Y=655.91X-32.39 0.999 8
Wil LC-MS/MS 5.15~103 ¥=3 005.51X-5 182.82 0.999 0
156 KRR LC-MS/MS 10.10 ~ 202 Y=11 866.99X-36 969.07 0.999 6
PR LC-MS/MS 4.85~97 Y=2 297.70X-1 847.56 0.999 1
RN LC-MS/MS 2.00 ~ 40 Y=1208.50X-552.45 0.997 8
AED LC-MS/MS 5.05~ 101 Y=11 404.76X-20 949.40 0.998 8
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V&l W J5 5% LM (ug/L) el Ry AHIEREL
Eatiil LC-MS/MS 5.05~101 Y=894.56X-339.12 0.999 7
FHPEBE IR LC-MS/MS 2.05~41 ¥=10206.115X-5 030.10 0.999 8
&R LC-MS/MS 5.00 ~ 100 Y=4 500.82X-6 147.15 0.998 6
L LC-MS/MS 2.10~42 Y=6 926.58X-4 823.80 0.999 3
T B LC-MS/MS 2.00 ~ 40 Y=16 908.79X-7 218.66 0.999 8
LRI LC-MS/MS 1.95~39 Y=451.97X-397.40 0.995 4
PN IR TR LC-MS/MS 5.05~101 Y=13 593.18X-18 646.43 0.999 7
R LC-MS/MS 2.00 ~ 40 Y=3 783.93X-1 458.19 0.999 3
KW LC-MS/MS 2.05~41 Y=6 444.63X-3 624.02 0.999 5
FET BRI LC-MS/MS 2.10~42 Y=947.36X+163.48 0.998 7
ENl LC-MS/MS 1.00 ~ 20 Y=11 742.40X-2 819.51 0.999 6
Lk LC-MS/MS 2.00 ~ 40 Y=9 943.19X-7 358.47 0.999 3
FH 5L S M LC-MS/MS 2.10~42 ¥=20 034.52X-18 536.68 0.999 2
Hh R AR LC-MS/MS 2.05~41 Y=581.22X-921.56 0.999 5
IR LC-MS/MS 5.05~101 Y=527.96X-760.59 0.999 8
TR LC-MS/MS 2.05~41 Y=9 943.19X-7 358.47 0.999 3
et LC-MS/MS 2.05~41 ¥=353.64X-30.70 0.999 2
A HUK LC-MS/MS 2.10~42 Y=1.947 933X+0.014 093 0.995 3
(I AVAVA GC-MS/MS 4.95~99 Y=4.880 537X-0.007 851 0.998 8
T wBE GC-MS/MS 2.10~42 ¥=9.683 112X-0.016 638 0.996 1
BISNIS GC-MS/MS 4.90 ~ 98 Y=4.061 750X-0.031 009 0.997 1
G GC-MS/MS 2.15~43 ¥=2.987 868X+0.007 871 0.998 7
IAYAVAN GC-MS/MS 470 ~ 94 ¥=3.840 197X+0.053 611 0.997 2
R AVAVAN GC-MS/MS 4.75~95 ¥=5.344 570X-0.013 935 0.998 1
HH GC-MS/MS 475 ~95 ¥=1.527 440X+0.001 431 0.998 8
FH X B GC-MS/MS 1.90 ~ 38 Y=3.734 819X+0.029 243 0.999 5
FAUET ) GC-MS/MS 2.00 ~ 40 ¥=5.988 870X+0.002 575 0.997 3
SR GC-MS/MS 2.10~42 ¥=3.631 274X-0.019 063 0.998 4
Xof B GC-MS/MS 2.00 ~ 40 ¥=1.428 485X-0.010 180 0.999 6
BN i GC-MS/MS 5.00 ~ 100 ¥=9.069 256X-0.030 626 0.998 2
o-TFF GC-MS/MS 5.20 ~ 104 ¥=0.695 002X+0.006 066 0.999 4
ErNEg T GC-MS/MS 1.95~39 ¥=2.529 407X-0.031 948 0.994 6
44T GC-MS/MS 4.70 ~ 94 Y=11.689 424X-0.043 865 0.999 0
2K I GC-MS/MS 5.15~103 Y=1.010 844X-0.010 762 0.999 0
Rk GC-MS/MS 5.10 ~ 102 ¥=1.658 219X-0.009 227 0.9973
2, 4" s GC-MS/MS 4.90 ~ 98 Y=12.444 953X-0.117 27 0.998 4
4.4 -TH T GC-MS/MS 4.75~95 ¥=6.152 856X+0.000 8 0.999 6
p-EiFt GC-MS/MS 4.90 ~ 98 ¥=0.629 329X-0.002 075 0.998 3
4,4 -TH T GC-MS/MS 4.75~95 ¥=9.002 096X-0.058 095 0.997 6
GRS HR R R GC-MS/MS 4.85~97 ¥=0.579 655X-0.001 658 0.999 7
S5 B ity A5 3 A0 e 1R 45 R S e A HE AT R 10.26%. 453 ILEE 8.
33 Ak FH A 24 B9 [T 23 T T AT 25 8 R X o o i 2 23.6 FESHT
(RSD) . 45 3RWI: 33 FhAk FH AR 24 1 - 24 el ffg %6 ?MULmLﬁﬁ&ﬁQM%k;#mL T

N 62.1% ~ 101.3% , A1 #& Y RSD 2 1.12% ~

SERBSEHIARZGYIRAG I o ABFIE R
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®8 KERWAKXBEN P 33 MRAEY R

Vi &} ST (%) RSD(%) b &) ST (%) RSD(%)
FR el 65.9 1.28 BRI 65.6 7.45
T IR 772 1.93 TR 729 3.57
B 76.3 2.02 kR 64.1 2.63
T IR 75.6 3.98 ALK 100.8 3.65
3-FRHE T L 76.9 4.55 S AVAVAN 923 471
R 735 3.09 P T B 94.0 5.08
RN 85.1 5.72 B-7N7N7N 95.2 4.83
WhRk 80.2 3.83 EE T 100.9 4.63
KR 732 3.03 AVAVAN 100.2 3.84
FHTH 94.4 10.26 S AVAVAY 92.6 221
AL 80.7 5.93 A 94.4 455
o E 78.1 3.90 FR L% B 99.9 453
ST 96.5 9.18 FELEER ALY 96.6 4.88
PR T IR 75.7 421 TR 94.5 4.09
R 74.2 6.22 X B 92.1 5.10
P 64.1 4.68 =R 87.7 2.80
T I 74.9 3.43 oSt 95.6 5.37
FHREREN 84.1 2.74 SRR 94.7 3.63
TK e 78.5 423 44T 101.2 4.07
AL 69.6 5.98 K P 99.9 3.66
KL 68.5 4.04 R R ik 94.2 2.33
T BN 80.5 476 24" T T 101.3 4.73
S 732 4.82 4,4 96.9 1.12
Tk 62.1 3.13 B-Bi )t 94.2 6.55
A 3 A 72.1 4.60 4,4 100.9 3.73
Hb AR 65.4 6.17 PR R 97.0 2.57

TR R RORIHER, T DAE D B R 258 A
FIRE AR, %o R B R 24 5% BR A 722 2 VPA .
3 g
ARG T 20 HEAS[R] = HAS [ B R v i
FRaCE T, R FHE sr RS S e bn e 12 A3
BOCIG a5 X R Y £ 3 06 R B ST L X
4GRS BRI o AR AR 3 FROR R SR R K #E 1Y
TROUEIE, R — R 5 G B8 S R A AH (LB
BIKT 0.95, ULHTHEST KB AR a0 B 7 i AT 8
B RS M AT AT 4R, i B IR R RS AR
Wi W R HE 20 KB 325, S
W RHE S1 . S2 . S3 . S4, S5 B N—K, K
B S6. S7. S9. S11 R Hh—3, 25 HI K S8. S10,
S12, %MK S13, S14, S15, S16, S17., S18. S19,
S20 AR —2, RWIKE M 1Y NTEFTR 5 KA

Tl E A — 2 B SCHK, T REIE 57, MR, AR
AR Lx BRNR, AP AR R R I E
SR i, RV S, LR AR, WU
F Jo e 4 ) B A T SRR o R AS IS ST TR
o P 33 MR AR 2GR J7 1, AR s T A R
BER ARG S AR 2y, MBI SRR, 2%
J7 AR B FA RS, Al T O A A Ak 2y
B B i A
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