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H E HM HARKWERZAMEERM S (COPD) SR BRI N T LESE, ik B3 MAHEZA KL hibk
FeEFRM 348 COPD 89 A B8R o Fde B o RN 25 &35 48 SB35 A 3R M & 48 (2012 57380 ) 3 52 10 ik R b 32 25 44 (S1~S10)
) 3 2R AN €38 (HPLC) 35 2 B 3, 5 IA 2 A% | BEAT AR B3R 5 ST AT IR K 54T L £ 2 9 4 Ao 4B 548 3 /) = F_ -] 3 A7, VA
T EERMREY(VIP) > AfRERESa R W E RS E2FERSEA RS/ ES, RAFR—HPLC &M Z 10 stAf & P Lk
EFBRH LT, ER MEAHEEERFIME T REEX GZRRF I EAAIREL 10 ZZER RS, 54 COPD
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FEET-OB-D-wLv B E 4B A £ PR £3;53.54.86.S7.S10 % 4 — % ,S2.S5.88 . S9F A — £ SIRA—K, 10 R L
MR G JRER kB (1, 3-O- ek B AL A RER T R & T-O-B-D-ra B B4R 694F 9 %1 4 0.070~7.653.,0.010~0.097 ,0.001~
0.036.,0.508~6.627 mg/g., ZEif ZERER kBt | 1,3-O- vk BRI A& R F & T-O-B-D-wbrd 3] B 45 T 45 A4 R wh e 12
R EYD LR RBRAS SN IBEE SR RS, R RS S SN IBE R = A AU ERS, G B RS
SR FRAWERS,
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Screening of anti-COPD quality biomarkers of Graphalium affine

LIU Wanting', XIE Rong', LIN Dahuai', YE Xiangli®, YAN Guohong’, LI Huang'(1. School of Pharmacy, Fujian
University of Traditional Chinese Medicine, Fuzhou 350122, China; 2. Dept. of Respiratory Medicine, Fujian
Medical University Union Hospital, Fuzhou 350001, China; 3. Dept. of Pharmacy, the Affiliated People’ s
Hospital of Fujian University of Traditional Chinese Medicine, Fuzhou 350004, China)

ABSTRACT OBJECTIVE To screen the quality biomarkers of Gnaphalium affine with anti-chronic obstructive pulmonary
disease (COPD) effect and determine their contents. METHODS The effective components and targets of “G. affine” with anti-
COPD effect were predicted by using network pharmacology as a search criterion. HPLC fingerprints for 10 batches of G. affine
were established by using Similarity Evaluation System of TCM Chromatographic Fingerprint (2012 edition) ; common peak
identification and similarity evaluation were conducted; cluster analysis (CA) , principal component analysis (PCA) , and
orthogonal partial least squares-discriminant analysis (OPLS-DA) were performed to screen differential components as quality
maker that affected the quality of G. affine using variable importance projection (VIP)>1 as the standard. The same HPLC method
was adopted to determine the contents of the differential components in 10 batches of samples. RESULTS A total of 10 flavonoids
(such as quercetin, luteolin, and chlorogenic acid) and organic acid components, were identified through network pharmacology
search, with 91 targets closely related to anti-COPD. A total of 9 common peaks were identified in 10 batches of samples, with
similarity greater than 0.90. Among them, the differential components included chlorogenic acid, caffeic acid, 1, 3-O-
dicaffeoylquinic acid and apigenin 7-O-B-D-glucopyranoside; S3, S4, S6, S7 and S10 were clustered into one category, S2, S5,
S8 and S9 clustered into one category, and S1 clustered into one category. The contents of chlorogenic acid, caffeic acid, 1,3-O-
dicaffeoylquinic acid, and apigenin 7-O-B-D-glucopyranoside in 10 batches of G. affine ranged 0.070-7.653, 0.010-0.097, 0.001-
0.036, 0.508-6.627 mg/g, respectively. CONCLUSIONS Chlorogenic acid, caffeic acid, 1, 3-O-dicaffeoylquinic acid, apigenin 7-
O-B-D-glucopyranoside can serve as the potential quality marker for the anti-COPD effect of G. affine, with the highest content of

— - - — chlorogenic acid in G. affine produced in Ji’an, Jiangxi
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province, and the highest content of caffeic acid in G. affine

produced in Ji’an, Jiangxi province and Sanming, Fujian

mail:a775095377@163.com in G. affine produced in Chaoshan, Guangdong province.
#BIS1EE FIHPE, Wi+ R S0, . BFSEoTm . heh 2y KEYWORDS  Gnaphalium affine; target prediction; finger-
JEFERl . B-mail : Thfjtem@163.com print; COPD; quality marker

WEZ G 2024 4R 35 4555 6 0] China Pharmacy 2024 Vol. 35 No.6 683 -



SRR FL R 28 B Y B M 5 Gnaphalium affine D. Don
SO Y o [P AR &R e e AV
SIS BT 1977 A K E 25 80) , A AP k%
FERC I B8, VR 2B R, Bt = R ) &
FH T S A8 2R, )1 1 D7 Y5 B, DA B A e — B Lk
7% S b DX BRI DR . BRARHESE 2 B, Bh B 2
I3RS PR S5 A AEY A B iR B
A o KRR ™, JU LT R0 3R S , T M BH 28
P Jili % %8 (chronic obstructive pulmonary disease,
COPD) Jratim " ",

5 R AR A 2 A, b R EA 198, 2
A TS AR e Bt A AR R T 2R
PEPEA S TR SR F IR AFFE I 20 T A A ok iR
B R A T e 25 5, T I A DL Oy 4 T R 2 v 24
bR AR R B R B AR U . A SR s T R 4% 2Y
PR T A3 Hr w0 B T COPD 18 A %0 43 M
S5 PEICHER B R FH e 280U (1 (HPLC) 5 LA 10 b A
[7] 7= 1 4 BRI R BIFFE RS 4, 5 HPLC 8 801 3% , fi
Bl 2= RO 4 BT 2R 5 Bt 55 ) BT S b sk P 0 e
HoS DI oy 2 T kA T B 0T PR RN BT bl
H RS

1 ##
1.1 FENUEE

€2695 % HPLC /X H 22 [E Waters 2 7] ; Mettler To-
ledo XS105 #7347 K- F AR 4R A ZRHL (h D
A R F 5 KQ-500DE AUH i 5 T e A 1 ) B 1L 7
TR AR A ]
12 EFEHBSEF

JFILAS TR Sk R MRS (1, 3-O-—MivEBE L2 e
MR 22k S B RAERETT JT SR T-0-B-D-IL I 7 %5
W i 3R ORS00 B (L5430 W10B104178
MUST-17030620 , M27GB143417 , M0O4HB177048 , MUST-
11122003 \W17J10C90785 ,020GB164741 ,100081-200406
111901-202004 , 4 £ P AIK T 98% ) KWy L T 5 -2
PR AT BRA 7 5 10 A [R] 7= b BRI S 24 b1 e pm el rp B
R A2 BE XN /N5 B B 55 0 15 R 26 B ) Bt
G. affine D. Don [ 11450 | 77 M AL 35 T AW ) 7Y
BRI R BH P 22 T AR TR AR A A ]
o TLVEA DU NEE M A = (G5 R S1~
S10) ;5 ZEE(S3 A4t ) W B VG Bl Bl e A FRA w5 iR
(agkal) | CNE (Eakal) ¥ A 2 s A AR I
AR
2 AEEER
2.1 REEH COPD AR 5 K4 R Hill

¥ 2 TCMSP (https ://old. tcmsp-e. com/tcmsp. php)
CNKI (https: //www. cnki.net/) . PubMed (https : //pubmed.
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nebi.nlm.nih. gov/) B 22 AR BCER i R 43, OF DA H IR 24
YR FHJE (oral bioavailability, OB) =30% . 2524 14 (drug-
like properties, DL) =0.18 Jy 25 4 HEA7 i £™ , 75 2] B ith
BTG VRIS o 38 A TR B0 AR BT 1 1) 245 A A
5 T A5 25 W 55 5 A B UniProtKB (https : /www.uniprot.
org/) B4 A v TR LG I A 35 PRI fRTRR L (8 5 225340 5
1 OMIM (https : //omim. org/) . GeneCards (https://www.
genecards. org/) 53 /22 Hh LA “chronic obstructive pulmo-
nary disease” A K EE IR VEATHE 2K , 1% B relevance score=
20, 134T COPD HARN L £ 7] Venny 2.1.0 $&Hi 2y
Py-pi AL AR o S5 R WoR B Y 3 SR A
A WSEIZIRTR (2-(3S)-3- 55 Fk-3- H B A 44 B 4- I 5
95 -3~ A5 (R 1) 5 Fns 51 42 40 5 A B S [ 3 2 91 >
CA TR, B2 KA HLIRZE 4 AT a1 15 484k
N7 5 A S R B 5T COPD P RI™, PRI L , AR IR 25
B BUAT SCHR S I 4% 2 B2 25 S DL LS R R DR o
MERR |1, 3-0- " WMMERESE S JE IR G 22 Bk 11 5 B AR 1B
1 TR T-0-B-D-ML M w2 Mt 2 382 xt
M TF st — 2 h5e

®1 RHEHCOPDRIEMEM S (OBEHFZRT 104L)

TCMSPID(EE. sk (cki) 0B/% DL
MOLOI3110 D5 4% (kaurenoic acid ) 5952 034
MOLOB3IIL — 2-(38)-3-FRAE3- K K 4-17i ) (SBBO03938) 4948 021
MOLOI3112  4{SH-3-(4-cholesten-3-one) 318 068
MOLO023T2 67, 10E, 14E, 18-2,6,10,15,19,23-75 A+ 1ke-2,6,10,14, 18,2275 3355 042

1#(62,10E, 14E,18E-2,6, 10, 15,19,23-hexamethyltetracosa-2,6, 10, 14,
18,22-hexaene)

MOL0003S8 B4 i (beta-sitosterol) 3691 075
MOLO00359 7 (sitosterol) 3691 075
MOL000422 11 (kaempferol) 4188 024
MOLO00449 i ffE(stigmasterol ) 483076
MOL000006  AFEEZ (luteolin) 3616 025
MOL000098 Wﬁ%(qumetiu) 4643 028

2.2 REMEHPLCIESEILHIE T
2.2.1 AIEFMF

& H Diamonsil Cis {8 3% £ (250 mmX4.6 mm, 5
pm) , LA ZJE (A)-0.1% B R (B) A i shAH 281 146 B U A
(0~10 min, 10%A—30%A ; 10~20 min, 30%A—35%A;
20~28 min, 35%A—45%A ; 28~35 min, 45%A—70%A ;
35~40 min, 70%A—10%A ) ; it 4 A 1.0 mL/min; & 0J
4310 nm; 1R A 30 °C5 #EAER R 10 wL.
2.2.2 PSR T

FRICE T FOBY A 1.00 g, & THEE I A %A
50% £ W 40 mL, 88 75 (T4 400 W) $&H 2 1K, &K 30
min, 13 3§, JERZE T 5 BT 10 mL &= 8, fin 509
B 25, $2 57 SR BORGE T 0.22 m GEFLIE AR, BPAS Atk
RS
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2.2.3 AN R AR AT

Fa B IUR LA TR (SRR WMMERR (1, 3-0-—mnnfE
PRI s e R & 2Pk HT S BB RE T 3R K 7-0-6-D-
N g 75 2 BT MR R TSR 5 45 0.65.,4.86.,0.48 192,
1.07.1.21.1.88.1.15.1.15 mg, & T 5 mL &= 4, in i
P 2%, il Bl B dt v B 43001 4 0.13,0.972.,0.096 ,0.384
0.214,0.242. 0.376., 0.23. 0.23 mg/mL F¥ J& & % B8 /i
AN
2.24 KRR

IR A SRR (5 S1) L 32 2.2. 17T F (43
T LLIERE 6 £, LU 7506 (382 7-0-B-D- ML g %
BE) 2 BRUG T 534% A e A A KT O B B[] B AF 6T
WETH AR . 25 R R, 4 A W AR O/ B B5F (8] % RSD 2
0.01%~0.02% , #H X U T 2 ) RSD 4 2.17%~2.85%
(n=6) , R ITENGE B R AP FF A8l EEH AR ZR
2.2.5 HE MK

R 254 (45 S1) , 422.2.27 0 F 7 -4 5l
£ 6 Y HER  TAE , T 2.2.1 T (8 A R HERE SR AT
PL7 5 (723 7-O-B-D-ML i 25 05 1) h Z: B 1t
SRS AT W R RE T P B B i) S AR XTI TR AR, 5 SR R,
2 T 0 AH A 55 B A A RSD A 0.02%~0.26% , A %t
W T AL RSD N 2.35%~2.81% (n="6) , XM T EE
PRI
2.2.6  FUE MR

B R R T (G S 1) #6°2.2. 17T | (i
S, Ay WA CE 0.2.4.6.8,12.,24 hBFERE T, LA 7
S (PSR T-0-B-D-ML I A M ) 2 IR T HR 4%
FEA e P ARG B ) SRRl A . 25 2R s, 453t
7 WA T 4 BA I [ 14 RSD A 0.06% ~ 0.26% , FH Xt I8 T
TR RSD 4 0.88%~2.49% (n="6) , 7 W KLl 7L AL 5
VEIRTE 24 h NFaxE .
2.2.7 FREUENE RN S AR U PR

B Lo BUHh B 258, $22.2.27 10 R 5 i 20 Sl il 454k
AW, PR 22170 3 SRR BT, id
TR B 10 #E R 5 HPLC 308 S A 25 (i 45 8o &
TEAR LR RS0 (2012 4F R YHEAT VR4, 1 & STAE M
G R 2 B8 SR FHAE Y50 , W) 7 5 % ¥4 0.1 miin,
2233 22 15 4 1E A Mark W4 DCTC , 4551 10 41t BLUH 55 2544 (1)
A AR (1R 1) B Bl X B R s R (K 2) .
HARE T 9 g (1505 JRLS TR , 2 50y 4 i
PR , 3 IR IMERR , 4 505 1, 3-O-—MIMEmE 3L 25 JE iR,
55 W R A 2261, 6 S gk S B AL, T R T
SKFR T-O-B-D-ML I H A HE 1, 8 S I 2=, 9 S8R
KR, LT 5 (OF 32 7-0-B-D-ILI # A 1) 2
MRS | A3 531 A 4% A 06 1) A X P B BT ) 1R Xof i 1
o 25 IR, 9 A4 H A7 WG AH X £ B B 8] 79 RSD
0.43%~1.85% (n=9) , A X} 14 [ B 1Y) RSD Ky 53.29% ~

TEZG; 20244555 35 55 6 1]

102.30% (n=9) , F B[] ™= Hhy R b R0 19 Ab 2 i o0 1
TR R FESE . DU A X BB S SR 3 Ry %o B 3545
O SN2 AR . &5 5 R, 1O AR S AR DL
IR TF0.90, & WAAS [R] 7= Hi () B 55 25 04 4k 22 o — 3K
PEEAT

11000
10 000 2 -
9,000 : . Sat A H s10
8000 ' e A A S9
> 7000 + + + S8
£ 6000 toosg—swposa it ena s Mg — S7
= 5000 s U = 3 s6
21000 ; oo —venen ad ; S5
3000 s w A S4
2000 PP DA SRV RSP P VAV SN § —ry + S3
1000 N wpsasters ot Ak 4 s2
0 O e DU vees e e sl
56 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28
15} []/min

Bl 10#tREEHHHLFERK

3
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0] R
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B2 REERIELEILR

2.3 10#t R EHH L FERIRBI O
2.3.1 BEr

AR I B 8 S SR R 401 I 32 e i i A T SR 2
Bro ZE2R R, 10 HUAE S 2 B i 0 2 i 34, M R G RE
BN 20 F, 10 #HERE A R o 338, Hirh S3.84.,86.87.S10
B R—2,82.85.88.89 WA—I, ST A —J 451
WE 3,

H T /mV

I RR G B
0 5 10 15 20 2
" X , X ) A
S10 -J
s3
e
o 7
¥ 5 |
$9
S8

S2

S1

E3 104t HEHMBERITANKE

2.3.2  EWSHHT

5 10k B 5 245 61 35 SC RS H %) 9 A4S A I 5 ds
S A SPSS 21.0 FA4 kA7 2 R4 oM, A4S 2 35
FRAE(E L 27 20Tk, 4550 R, B it
HUS ANRAEAE R F L E sy, Bit r 2wk R N
87.804% , 7 WA A AT 3 A~ 32 il o3 o] LA 2 Rl il 5 24
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A48 S A 1 b IR A 1A B o RS J5 1A 53 2%
o 1 R B T A5 6 T A3 R Bk RN SR R
2.3.6.8 9 FIEXTEE 1 3 o0 1 BTRRE K, RILRJER i
MERR 5 B AERETT M R TSR R 1 e
K 35,68 S WX AR 2 B4 i sk A R, R4 224k
TR M Z X5 2 FAU A K17
SN 3 AT BTk A K, B R LR PR & T-0-
B-D-NHE AT 2R 3 AR

B 9 A A s T LS A SIMCA 14.0 B FEAT &
RO AT A BB (F 4) , AR PR 5 R0
Pra AR

@56 s2  @s9
P

ST @ i
S10@54 ®s8

s3@

-8 —6 —4 -2 0 2 4 6
1]

B4 10#tREEHAMPERSDTELBAE

2.3.3  IEA R/ N - HIR 53T

1 11 SIMCA 14.0 Hcf%F 10 4t BUth B 2 b 1149 9 4> A
A W 0 TR AR R AT LE A8 i i /I 3 - 531 3 A L A5 1E 2 D
/N IR FUN TSR (P 5) o 25 B BERLA
R’Y > 0.751, BIRITNGE F1 0° 0 0.624, —FHH)mF 0.5,
FEURRILL G Ay R nTHE TR0 B 758 L T AT A
ST 0L RN M R R 2 5 . AR EE R
(variable importance projection, VIP)£5 i 7~ , 9 I~ k2x
A3 R AR BE R B AMKUCN < 3 R 7-0-8-D- ML I
AP >1, 3-0- 0k Ik 45 JE R > 2k D R > i ek
R > 2 > 5 BRI > AR Z >S4 >R
JLER , Hoh 73 &R 7-0-B-D- ik I 4 49 4 1 (VIP=
1.460 4) .1, 3-O- —MIMEBE R 245 JE iR (VIP=1.247 6) . 4%
JEfR (VIP=1.114 3) MIMERR (VIP=1.024 7) 2500 5t
BT 22 SRS (VIP> 1), AT A B 5 4 v 7 o o
PR o BB R TR B b R oy i, el sr H
AR R, LA = i T R e e S — 8

(&

059 056
S1) 052 g5
o

1,035 12 % 4[2)
Ll

‘»wmwo»—tmw

-2 0 2 4 6
1.005 43 % ([1]

5 10#tR =M B IE X /N —5F-#I5 S AR 2

24 AMEBERBRSNNSENE
SFFH HPLC $:2.3.37 351 F 7 45 A Fh A R b

Wy (SRR IHERR 1, 3-0-—IEBER % TR e

7-0-B-D-W M ATRELF ) B A A

©
|

o
|

=~
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2.4.1 EaE&

G SRR “2.2.17 5,
2.4.2 RN R A A%

B DR MIMERR 1, 3-0- " IMEmBE R4S JE R 73
F T-O-B-D- M Mg 8 A M) B A58 |, $50°2.2.3" 00
5 i) ol 5 e JE 4331 4 1.88,0.48 ,0.65,4.86 mg/mL
PR B ) RS I TR o
2.4.3  PHRS IR AT

il vk IR “2.2.27 0
244 LlEiidss

BL2.4.27“2.4.37 T T A % R R B AR 3t 7
W, 2,407 U R CRE SR HERE SR BT, 10 SR £33 15T (1A
W) o AR IR, 25 U TSI Sy B RAT PRI R R
JEtE AT
245 ZLMEXFRFEH

FE AW 2.4.27 T T TR G % BRI 0.1,0.2.,0.3
0.4.0.5 mL, 737 E T 1 mL &=, A EE A, 75
TR RINR AR, F7 2.4 R (O3l 20 RE 00T
DA 2 S P 10 A IO et VA B R AR (X, mg/mL ) , 0
AR (V) BEATAAERNA 25 R WK 2,

R2 AMERMRSNEEXRERER

B mHA# R SR (mgmL)
B T=1674X 10446485 X 10* 0999 0.188~0940
bl Y=4.746 X 107X-3.005 X 10* 0999 0.048~0.40
1,3-0-“ iR TR R Y=3632X 1074+1.183 % 10° 0999 0065~0325
FERE 105 DMMARRET  Y=1.084X 104+ 467X 10° 0999 0486~2430

2.4.6 KRR

He2.4. 370 N AR SIS (i S1) L 38 72.4.17 T
TS SR T SRR 6 YK, 0 A 22 S LA B W TR
SEER R SRR MERR | 1, 3-0- et L 25 e R
13K 2 T-O-B-D- ik i 7 269 1% 17 06 181 A1 9 RSD 4351
2.39%.2.91% . 2.56% . 1.31% (n="6) , & W J7 v 05 %
[E5/908
2.4.7 fE ik

H“2.4.3" 50 R — R A (G S1) , il F =
TR HCE 0.2.4.8.12.24 h ], 4% “2.4.17 T T (415 4%
PEVERESI BT A0 ST AR . 25 5 R, SR SRR I HER |
1, 3-O-MNMERE £ 45 JE R | 22 3 7-O-B-D- Ik i 1 45 1
05 1 FR 9 RSD 23 511K 2.97% . 2.71% . 2.89% . 0.42%
(n=6) , F I Z AL A RE 2 IR R0 24 h NRRE T
Rt
2.4.8 EEMIAK

R — b B B 2548 (45 S1)6 407, #°2.4.3" IR
D5 AR A AT, 2.4 TR (38 A A BERE S
Br L il R T BOFR IR bR ot 25 A i, S5 UK,
SRR NMERR (1, 3-O- —MIMERMEILZE JE R TSR R T-0-
B-D- N i 7 78 A 75 2 1) RSD 4351 K 2.95% , 1.73%
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1.95%.0.61%(n=6) , K L EE M R
249 FENE
10 HE B B2 b1, 432,437 701 T 7 Bl 4 Akl
W, P 2.4. 17 TR B8 S A R A0 AT il SR A 25 S
P A O 06 THT AR, AR R s v T 23 A3 SRR R
1,3-O0-ZIMEREFE 2 JE IR T2 R T-O-B-D- it 1 26 4l
TR, AT 3 O, 453 ILER 3,
R I0HBRHEAMPITMERERSPEENELE
R(mg/g,n=3)

L IR 13-0-ZHIMEBAEIR  FORE 7-0-8 DA e
sl 5783 0066 0036 6627

2 2530 0.044 0.002 2679
$3 5.083 0.071 0.012 1464
4 7653 0.097 0.012 2018
§5 0.604 0.023 0.005 0.508
S6 4.644 0.062 0.025 1.092
§7 5.857 0.063 0.001 3.498
S8 1018 0.057 0.003 1728
89 0.070 0.010 0.009 0.608
S10 7.589 0.097 0.013 2.063
3 Wit

S B — P 2y R, A I TR
o T2 bR R RENS S W 250 1 T RRAE , R I
AT A Sf 7 7o S b o R e PR AN A IR SR v 2
Jo AR G Ok S 2y s R . R 2 FR SRS R e
PEUF L TR PESR R R BB 4T S b rp 25 R L AR Y
fE2E a5 Bl FET I ARG R FH W 2% 2 Bl 45

RO T B R b 2 i bR AR 0

K 7-0-B-D-ME A A FEF 1, 3-0- WML L 4 e iR 4
DR WM R 4 Fh 22 S 43 SRy R R A R A R A
3.1 MEHEBZMAIEIRR S

F &K 7-0-B-D-ME A A B iR HoA $i 4k
TR, HAR SV AR AEE A5 1, 3-0- it I
Zs Je IR M WnmME BRI 23 Je R AT A W, oA B AL TE A A
FH T BRIE T M B R LA AR AR O —
HF-Mis L I R F IRy e i S U R e &
P PEXT SE Ml O A R e R, ST
W £4% 245 L2 0 45 S, 45 6 IR RIS R T, A5 LA
JRLASER (SRR MMERR (1, 3-0- e 25 Je R
L2 R BT TSR 7-0-B-D- ML ) 4 b
MR R SRR e R AR A, R B A
TN T IR R IFIESY , T RS R B R AR AR AR Y
HPLC 15803 , 5T AN R 7= 1 S o ) i 22 5, B
i A RS
3.2 BiLSHmIERE

TEOTE A AL 5 T, ARBFSE HLgR T H - /K L 21 -
K- BR K | 2 -BR R 7K A5 22 Rl it sh AH B HL S 1L o
SEIR KB, LA LG -0.1% Wik it shAH R4 746 BE VERR I

TEZG; 20244555 35 55 6 1]

FLER BT R, A0 W oy B BCAT . E 2 UK (245,254
260,288,310 nm) F X FeH, 5286 & AE 310 nm 4k
BRIt i S 1 v 25 8 0 o3 B8 R IR 2 ik
LR AR R B o R EAH R S, L T
Diamonsil , Ultimate XB,PLATISIL ODS % C, {2 K 4%
A, 8058 T LA G -0.1% B2 M i 81 Al , LA Dia-
monsil Cis(250 mm X 4.6 mm, 5 pm) A &35 AT: i W AH €4
AR
3.3 Y EERAEENX IR 5
AT AE A 104k Bt B2t iy 9 NI g, 5
XT B A S RIS 4 AE AL EE R T 0.9, FRWIAS [R] 7 b B ith
T U B — 3. RSB L E R b OE
S fre /N - F B AT 45 S R W RS A BE VPG
B W EEHRBA A A B R R O — 2%
JUVOREEAR AN TTPG AR DU RN B R
— 2, AR B R 2
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