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Abstract: Objective To optimize of the best prescription of Compound Zhizhuxiang Gel Plaster (& 77 ¥l & 5K E, CZGP)
based on dosage form transformation, and investigated the penetration promotion effects of single and binary compound penetration
enhancers, and the analgesic effects of gel plaster and Xiangguo Jianxiao Tablets (F i {#JH f, XJT). Methods Using initial
adhesion, adhesion holiding, peeling strength and sensory score as evaluation indexes, the optimal prescription was optimized by
D-optimal mixture design. Three commonly used transdermal enhancers, azone, propylene glycol and menthol, were selected. With
costunolide, dehydrocostus lactone and hesperidin as indicators, the permeation promotion effects of single and binary compound
enhancers were evaluated by dry heating transdermal system and screened the best penetration enhancers. The analgesic effect of
CZGP and XJT was preliminarily evaluated by acetic acid writhing experiment in mice (young mice). Results The best prescription
of CZGP was tartaric acid 1.000 g, PVPK90 6.000 g, NP700 11.000 g, aluminum glycolate 0.800 g, glycerin 35.000 g and water
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21.200 g; 3% propylene glycol is the best one for different monobasic and binary penetration enhancers, and the penetration rates of

costunolide, dehydrocostus lactone and hesperidin were 45.744, 49.903 and 14.898 pg/(cm?-h), and the enhancement ratios were

1.523, 1.602 and 2.636, respectively. CZGP had analgesic effect on acetic acid writhing in mice (young mice), and the analgesic rate

was better than XJT. Conclusion CZGP has good transdermal permeability and analgesic effect in vitro, which provides ideas for

transforming compound oral preparations of traditional Chinese medicine into transdermal preparations.

Key words: D-optimal mixture design; Compound Zhizhuxiang; gel paste; in vitro transdermal; acetic acid twisting experiment;

Xiangguo Jianxiao Tablets; pharmacodynamics; analgesia; initial adhesion force; the adhesion force; peel strength; azone; propylene

glycol; menthol; costunolide; dehydroxylinolactone; hesperidin; dry heating through skin system
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Table 1 Scoring standard of sensory index

EZLD PEA b
BATREE WRIEFREL TSI E N 8 NS 1~8 7
B2tk WRIEF A B SIRRE D N 8 NS 1~8 7y
BB e REBEIG T BT T, AR Eh 10 1k, ARIER B RE KNG T FRRIREEE 208 8 NES: 1~8 7}
L RIS 5 TIRAT N 8 NS 1~8 7y

SR B 5 B R R BN S BRI 8, R 3K, AR TR TR IRy 8 MES: 18 7

2.3 CZGP b1k

23.1 D-IgfliRE&IT B HERFRME [tk
R K BV, FRfe BT %A IR E 2
N9 g. KH Design-Expert #1347 D-Fe ik} sL
$¥it, Wikl REAN 75 g (10 ), LUBAFE
B (YD B (Y. RKBRY (Y. REN
(Yo REREMPEKIEFREEE (Y. VIR (Yo
Rl (v FIBHREE (Ye) YR/ NRFR, SZIRE
THREER WK 2, 3.

*2 D-RURHSTIGI

Table 2 Design of D-optimal mixture experiment

iSES Y e /g KA E/g
A AR 1.400 1.000
B PVPK90 5.000 4.000
C NP700 13.000 11.000
D =gk 0.800 0.200
E i 41.000 37.000
F K 26.000 20.000

2.3.2 BIHHLA  KRH Design-Expert HEFXTSZEG
ZERBAT AR HFE Y=326.80 A+39.79 B+
72.77 C+10.76 D+38.15 E+56.88 F, P=0.023 3<
0.05, KM EA G2, e IfiAs G, Pk
AR AT SE
2.3.3 IOUFSCES  AAUTRI AR AL T NI AR 1.000
g. PVP K90 6.000 g. NP700 11.000 g. H ¥4 0.800
g+ Hilh 35.000 g. 7K 21200 g, ZEETVES N 7635
SR (R O AL, w5 TNE
i, B D-SRIRRNHE T B R R wimfe .
24 RERRIAMER

MR (2. RINZ) R R AN i P A
FEARTE MY, EHRERER R 8 R, MR,

YR ZTT 24 h AR IV S B o BENL S T8 % K
JRZEL AR 450 R IR 2H, R P Rl 72 A 0 1 8 %) Bl ik it
A7 B SR B R 56 o E 2 LI 22 NN CZGP,
A O 2 R NG, R RAGE E . 4524 24 h
JEBR BN, E 1. 24, 48, 72 h Mg 253
PR RR N, KRYESE T PR 4. “TCLBE” 0
a5, “TeAKI” 04, “TCRIBNE” 0~0.49 5. 4R
8 R RIRHILLBE LK, BIESHA 0 4F, R
B CZGP Tohldtt.

25 ARERABEMEEARENESENESEN
=5y

251 Bk f;: il Zorbax Eclipse Plus Cis
(250 mmX4.6 mm, 5.0 pm); JRBNAHNFEL-/K
(70 = 30); Kl 225 nm; AFR L E 1.0 mL/min;
FEIR 30 °C; HEFEE 10 pLUS,

252 WHESIEBEIS RS AREBUR &R
WlE. Z2ERE N IR SR, 0 A B B =
W RN 18.27+ 17.68 mg/mL Kk &, 43 A
EWLEE AR 2.0 mL, BT F-— 10 mL £+, I
R, B T HE I R

2,53 HHAMIEEIHI & B CZGP 6 hiF R
W, B HER A

254 PAMEFRERIER RS TS EEKRIEE 6 h
% R R, R B PERE SV

255 LIEMEEE R ISR pEa
VORI PERE S A% “2.5.17 TN il 26 HERE 7Y
B, KRERABE. KEAE NS HALAH ) kg
PIRBIEEL o B, PIMERE RIS E T30 (B D,
25.6 ZMEXRREFER KEMBAERAN. £4
AR A A T T TR it 3, 0 G 1) S 2R 40T R v
IR 92517 TUR A% & AR DU IARA
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Table 3 Design and results of D-optimal mixture experiment
R HE/g o
A

B C D E F Yio »» Yz Ys Ys Ye Y7 Ys Y
1 1.400 6.000 13.000 0.200 34.400 20.000 7 2 3 4 3 18.8 0.7 129 513
2 1.000 4.000 11.000 0.200 32.800  26.000 7 4 6 2 5 18.8 12.3 5.0 60.1
3 1.000 4.000 11.529 0.800 35.000 22.671 7 6 6 7 6 188 8.2 5.5 64.4
4 1.120 5259 12404 0.200 32.393  23.625 7 4 3 2 3 18.8 0.6 7.8 46.1
5 1.166  4.000 13.000 0.800 33.025 23.010 7 5 4 4 4 18.1 189  10.1 71.1
6 1.165 4.900 11.000  0.588  33.356  23.991 7 6 5 7 4 188 16.3 53 69.4
7 1.197 5.935 11.518  0.800  31.134  24.417 7 5 3 1 0 188 0.8 16.6  52.1
8 1.400  6.000 11.208  0.800 33.785  21.807 7 2 6 2 5 194 0.8 144  56.6
9 1.000 5460 11.000 0.200 35.000 22.340 7 7 7 7 8 19.4 377 200 79.1
10 1.400 5.573 12.072 0539 32756  22.660 7 3 6 3 5 18.8 1.6 153 59.6
11 1.400 4.875 13.000 0.800 34.925  20.000 7 3 3 2 3 18.8 1.5 13.0 513
12 1.000 4.000 12.185 0.200 33.920 23.695 7 6 5 6 5 194 137 49 670
13 1.400 4.000 11.000 0.800 31.800 26.000 7 7 7 7 5 18.8  20.0 3.6 753
14 1.400  6.000 11.000  0.800  35.000  20.800 7 4 6 4 6 20.0 1.3 104  58.7
15 1.190 6.000 12.237 0.573  35.000  20.000 7 4 7 4 7 20.0 0.8 13.3 63.1
16 1.190  6.000 12.237 0.573  35.000  20.000 7 6 7 6 7 194 1.1 14.1 67.6
17 1.165 4900 11.000 0.588 33.356 23.991 7 2 3 3 5 18.8 0.8 6.7 463
18 1.400 4.664 12.762 0.800 31.391 23.983 7 2 3 4 2 5.6 3.8 40 315
19 1.165 4900 11.000 0.588 33.356 23.991 7 8 6 7 4 194 3.1 6.5 61.0
20 1.000 4.337 13.000 0.366  35.000 21.296 7 7 7 7 7 18.8 9.0 94 722
21 1.000  6.000 11.000 0.351 31.255 25.394 7 7 8 7 8 18.8 6.6 133 75.7
22 1.000 6.000 13.000 0.800 33.353  20.847 7 7 7 6 8 18.8 1.6 144  69.7
23 1.000 4.662 12.333  0.673 31.000 25.333 7 3 5 5 2 5.0 6.1 9.1 42.1
24 1.400 4.783 11.773  0.656 34920 21.468 7 6 7 6 3 5.0 1.9 105 464
25 1.400 5.573 12.072  0.539  32.756  22.660 7 5 5 4 3 5.0 1.3 140 443
26 1.400 5.400 11.000  0.200 31.000  26.000 7 3 4 3 4 8.8 1.1 6.7 375
27 1.400 4.000 11.509 0327 35000 22764 7 6 7 6 17 50 93 47 520
28 1.120 5259 12404 0.200 32.393  23.625 7 6 7 6 6 18.8 3.4 6.9 61.1
29 1.400 4.000 13.000 0210 31308 25083 7 3 3 2 4 50 108 39 387
30 1.275 6.000 13.000 0.568 31.000 23.157 7 5 5 4 7 18.8 1.7 140 624
31 1.000 4.000 12.050 0327 32768 24855 7 6 5 7 6 50 77 59 497

T4 WIELWER fis Y=4.414 2 X—18.973, R*=0.999 8, kit

Table 4 Verification experiment results 1.90~609.00 pg/mL; FEARFENDEE Y=2.920 6 X—

rwe PESY . 11.737, R2=0.999 8, £t [H 1.84~589.00 pg/mL.

Yi: » V3 Ya Vs Ys Y7 Ys Yu 2.5.7 *%ng%gg ﬁ%ﬂ*%%%ﬂﬁﬂﬁp%#ﬁ/& ﬁf

1 7 7 7 7 8 188 16 20 764 0. “2.5.17 TR i 2 iE S HRE 6 Ik, M AREFIE

2 7 8 7 7 8 188 1.7 20 774 15 M TiE RSD 4 0.18%, ZZEARFNIEE RSD 4 0.20%,

3 7 8 7 7 7 188 2.7 20 77.5 1.6

HPADR (YD, BIERIREENRIARER (XD, LRt
2, HEATEVERA, SRLAPERETRENARE RN

RS 5 AT
258 faEthEgr  HL “2.5.37 WM AR,
% “2.5.17 WU EREL 2 AIE 0. 2. 4. 64 8.
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A FEARE N
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1 REMNB&EBR A). HXmAR B) MBMEERS
& (C) B HPLC
Fig. 1 HPLC of mixed reference substances solution (A),

test sample solution (B) and negative sample solution (C)

10, 12, 24 h @3R8, MR AEFREAE RSD N
0.42%, FEEANKRFNEE RSD N 0.98%, FHHHRM
TRWRATE 24 h IWHRE T R IT .

259 HEEMHELR FEEEI 2537 TN
WA CPATERAE 6, % “2.5.17 TR A&t
HFE BT, MARAEFIE AR RSD N 0.14%, LEAK
7 NTiE RSD N 0.45%, RIIZI7VEEE MR L.
2510 FEENEERER FEEEICE A
iR 9 4y, e ARl & & 50%- 100%- 150%
ST IE SRRV 34, 4% “2.5.17 TR il S HERE
3N, MBARFRENES. EEARE WERTF IR
[E 5% 8 103.71%+ 102.75%, RSD 435K
0.77%- 0.35%, FF&EsR.,

2.6 BEEESNESZEMNENL

2.6.1 IS @i 4E Zorbax Eclipse Plus Cis
(250 mmX4.6 mm, 5.0 pm); WishAHNZHE-7K
(26 @ 74); KMl 283 nm; AFR LS 1.0 mL/min;
FEIR 30 °Cs HEFEEE 10 pLl®l,

2.6.2  WTRE VAR RIS RS PR IR R 0T
I &, 0 EE ) PR R R 18.27 mg/mL i
s 2 B 4  2.0 mL, BT 10 mL &3R4, i
e 7%, RPAF X R s R

2,63 MRS B PERE A E & F
“2.5.37 “2.5.4” TN T
2.6.4 LRMEES R EEER pE S
OORT B PR S A “2.6.17 TIUT (i &R HERE 2y
BT, B8R 5 HA AL 4> BB A B FE 2R 4y 55, T
PEFERIEBOCTE (B 2).

A N‘ﬁﬁﬁ

t/min
B 2 B&ER A HRARER B) MBEMERER
(C) #J HPLC B
Fig. 2 HPLC of reference substance solution (A), test

sample solution (B) and negative solution (C)

2,65 SMERRFE  OREE PRI B0 I oE
EACH RPN IR 1% “2.6.17 TR B
BERE AT, DUETIBECNAALNR (V), FUEIRE N
AR (XD, bR iR, BHTLRMIERIE, 73548
PERIH G FE Y=2.755 5 X+0.006 2, R*=0.999 5,
LR VO 1.320~42.225 pg/mL.

2.6.6 FEEEHEE KRG R R SV
% “2.6.17 WU NG5 AFEBLERE 6 Ik, MIASHE B2
1 RSD 4 0.50%, REIAMISHEHE RIF.

2.6.7 FEMEHEE  HL “2.5.37 TN,
% “2.6.17 TN EAIEZADHITE 04 2. 4. 6. 8.
10, 12 24 h #EFE5-HT, D4S85 K24 RSD 24 1.47%,
FABER A VRCE 24 h WhGEME R IT,

268 HEMEL FEFEEI “2537 O
AR, CPATERAE 6 1, % “2.6.17 WU IS
BERESIHT, INFSHE 2 HF RSD N 2.64%, RHiZ 51k
HEMERIT.

2,69 IFERENLERFEE R EICNE A
WV 9 17, AIMANKRE i B & 50% 100%- 150%
ST HE RS 3 4, 4% “2.6.17 TR (il S HERE
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30T, MASHE B P4 A RIS % 4 100.19%, RSD
N 0.96%, TFHER.

2.7 RIMBERISEIE

271 BEARBRRIHES  SD KR, HEME, IS
WbFY S, SLRIBY R G R R, 4B R AR R IR
FAAE SR SR pPBE T4, 326 FH ORI A0 R IR O A7 25 FH o
272 FEREIE BORBERIEMRGR, [E e £ T
WEINE KRR, FRRRZE RS %, i)
BIES K/ CZGP, WU NV 30% CRE AR
K, 5B EEDEAL, HEET (32.0+0.5) C,
600 r/min W )45t 7377E 1. 2. 4. 6. 8. 10,
12, 24 h BB AU, FRN I AR
PO 5 AR F NS REARE N ER A A
&, WA, N, EeEE R —EE AR oo
HERBAMIEBIER. (HERA R RERBEE
(Q). BBHZER (). WBEHR (ER), 2] Ot
Mhizk, S5 WE 3 ik 5~7,

n
0= CViA (n<24) 119
i=1

ER =Jy/Jo[?%

V RBEORIRA, Co 98 n ANBURE SO RE (25 VR 1S,
A KT HOBB B, S AMNMEB RGBSR, Jo
AN B A5 FI AR5 Bl %

SERRW, 3%A B AR F RN BRI LA AR
WESEBIE BT, 24 h BRBIEE Ou. BIEHR
B Jo TS A5H0 ER ¥R R o 1% % + 1% e
P00 B T AR IB R et 3% A —BEIRZ .« 476
3 Rl AT I8 3% A —BEVE NI IB
2.8 EREGHAASLLG

¥ 40 HEFVNR (ZhED BEHL N 4 4, &
10 1, HRONERIA. THLFIA. XIT 4.
CZGP Y1, WML T2 BN E, BHPEXTRAL
5T TREJUFFIG, XIT 4H ig 0.56 mg/g XIT (KRERE
MG 13.35 mg/ ) ZEARENEE 12.44 mg/fr.
FEH 042 mg/f), BERIEEHLS T 2 cmX2 em
CZGP (KFRNEE 2.56 mg/lh. EEAE N 3.77
mg/ Wi\ R 11.53 mg/IW), Frdfen sy, BRARAR
5, BFR 1IR, B 7d. KIREBZ 2h )5, ip 0.7%
UKBSR 10 mL/kg, A&/ BRIEAR A& 15 min Py HHAA
WE T EEURR, AN R IE T PGE, K,
S5 R WA 8.

U 2 = (U 4P B 0 TR B — 4 245 21 2 Lk 0
i)/ 28 LA

—m— X
1%
3% &M
5% 2
2%H I
—4— 3%H ¥
9001 > 5% PN %
1% 417 B2
3% i
750 5% il
1o 1% EI+3%N B
1% 1 B+ 3% %

R fE MR

600 4 —— 1% + 1% fi
(‘C\ 2
g P f
5 i : .
g 450 ; a //
Q | s/ X

300

150

Oi/(ug-em™)

Ou/(ngrem™)

t/h

B3 REHRSHIX CZGP & 3 MEAMHINER 0-r itk
(X£ts,n=4)
Fig.3 Invitro Q—t curve of three components in compound
spider fragrance by different penetration enhancers (X = s,
n=4)

SRR, K42 B KR,
AR AL (P<0.05), BERMEEHE XIT 44
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®5 ATRREFIAFREAEERI 0 REMETHIE (XLs,n=4)

Table 5 Fitting equation of cumulative penetration models of costunolide with different penetration enhancers in vitro (X £ s,

n=4)

el WA R? BIEHZE/(ug-ecm2-h ) ER 024/(ug-em?)
xif 0=30.032 t+41.647 0.990 9 30.032 - 469.87+45.95
1% %R 0=32.084 t+32.067 0.995 5 32.084 1.068 512.25+13.77
3% % 0=30.210 t+30.973 0.9959 30.210 1.006 487.09+20.58
5% AR 0=28.506 t+32.470 0.995 3 28.506 0.949 456.73+25.95
2%74 0=42.107 t+55.768 0.986 2 42.107 1.402 680.68 +27.04"
3%A % 0=45.744 t+46.357 0.989 9 45,744 1.523 731.48 +29.46™
5% 0=42.487 t+56.707 0.990 5 42.487 1.415 679.33+37.55™
1% fur i 0=45.047 t+44.217 0.992 0 45.047 1.486 723.63+23.79"
3%t B 0=37.387 t+33.592 0.993 8 37.387 1.245 593.60+14.32"
5% A 0=32.127 t+37.303 0.994 6 32.127 1.070 533.30+26.86™
1% % +3% A % 0=39.543 t+34.622 0.9950 39.543 1.317 626.07+22.53"
1% T I+ 3% 4 0=44.648 t+42.789 0.991 5 44.648 1.487 699.324+17.89™
1% Z0 0 + 1 Yo7 407 i 0=44.883 t+33.322 0.994 7 44.883 1.495 714.71+21.96"

SxR4LE: P<0.01, NEF

**P <0.01 vs control group, same as below

#6 AEREFIEEARBEABEEN 0 HEBEFE (X£s,n=4)

Table 6 Fitting equation of cumulative penetration models of dehydrocostus lactone with different penetration enhancers in

vitro (X £ S,n=4)

TRIBH & R? BIBEHE R/ (ug-em2-h™") ER 024/(ng-cm™2)
xif 0=31.150 t+40.104  0.9915 31.150 - 486.12+60.02
1% % B 0=32.084 t+32.067  0.9955 32.084 1.030 513.11+16.67
3% & 0=30.050 ++28.663  0.996 3 30.050 0.965 488.28+23.05
5% R 0=28.261t+32.589  0.9950 28.261 0.907 457.20+23.72
2%TH —fE 0=47.617t+56.187  0.9869 47.617 1.529 762.78 +29.80™
3%A % 0=49.903 +44.014  0.990 1 49.903 1.602 814.78+29.36™
5% N 1% 0=46.931t+54312  0.991 4 46.931 1.507 746.90 +42 48"
1% i 0=49.766 t+42.542  0.9928 49.766 1.600 802.86 +28.46"
3% faf B 0=39.100 ++30.481 0.994 1 39.100 1.255 624.85+20.97"
5% A B 0=33.003 t+35.010  0.9949 33.003 1.060 558.71+37.87"
1% +3% A % 0=41.190 t+30.726  0.995 4 41.190 1.322 648.40+27.66™
1% I+ 3% 4 I 0=47907 t+40.376  0.9912 47.907 1.538 755.87+£27.17
1% U + 1Yo 8 77 B 0=48.900 ++32.311 0.994 1 48.900 1.570 779.30+£36.19"

WIREE R E 2R SAAHMET PGE, & &
FHA TR B BRI (P<<0.05), HEM AR E
F ] B #0412 28 K PGEs RIRE I 5.
3 Wig
31 FFEN R

BB BE AR PG
FE KA E S, & 205, HERZGY)
AN 2 S BB B B E R R AR AR L, DR

B B T ZEBEAFER 258 ] o RIS LR IS
HRPFIEZ, BATERAE, AN R
APRATVE AR S . WioE R A o SCHRI24, A2 Fip
Hil Tk ik e L2, I B RS
5E F PP ST RV

WA INECRRIERZ B 5 Wi R
TVEA D-IRACR R4S o IEAZ BT SR
b, BT AR ZIARISZ AR, TR M E %
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®T TEMRETEEEMHI Q- REMETIE (X£s,n=4)

Table 7 Fitting equation of cumulative penetration models of hesperidin with different penetration enhancers in vitro (X £ s,

n=4)

B WETHE R’ BIBEEF/(ug-em2-h) ER 02/(ng-cm?)
X 0=5.652 t+2.665 0.996 0 5.652 - 103.71+38.51
1% % 0=12.803 t+5.164  0.9932 12.803 2.265 233.19+18.68"
3% AR 0=10.822 t+4.954  0.9963 10.822 1915 212.64+28.69"
5% 0=10.416t+1.596  0.9989 10.416 1.843 217.87+40.74"
2%74 0=14.8241t+3.663  0.9947 14.824 2.623 256.19+22.65"
3%A % 0=14.898 ++5.387  0.9909 14.898 2.636 263.45+32.06™
5% 0=11.6961+5.712  0.995 1 11.696 2.069 240.26+25.19"
1% fur i 0=12.663 t+0.536  0.9957 12.663 2.240 234.11+8.75™
3% ff B 0=13.576 t+0.565  0.993 8 13.576 2.402 248.81+18.19"
5% A7 0=12.016t+4.010  0.9965 12.016 2.126 246.72+34.34™
1% R 4 3% B 0=14585¢t+1.276 09935 14.585 2.581 255.70+35.69"
1% E T B 3% 4 % 0=13.800t+6.358  0.9925 13.800 2.442 247.27+37.46"
1% - 1% 78 £ 7 0=17.744t—0.056  0.994 4 17.744 3.139 317.76 +28.42*

*®8 CZGP x/NRESEFHAKHNE (X£s,n=10)
Table 8 Effect of CZGP on acetic acid writhing in mice
(Xts,n=10)

A BAREs HIARREIR #IH % /% PGEy/(pgmL™)
it 132£16°  83%10? - 397.100%8.035
THEJLFIG 242437° 554170 3720 211.400+5.187
XIJT 38542162¢  40£10° 5419  262.200+8.742°
CZGP 257462°  39+4 5775 259.700+8.006°

AE/NG TR M R BEIEER (P<0.05)
different lowercase letters indicate significant differences between
them (P < 0.05)

e A L P A RN ESEY RIS RN SR AT
S BETHE R SRR O R B, AR AT S
Pyl WA ST SR 22 78 07 RE IR AR A
REWRALZ IR B R, IR A R T K
ML ZEAbTr; D-wUiRE S [ E &2 iUE =
AR, TGS RfEmE s, S G BRI 1Ak Tr
Al . PRI S a6k 3 D-f LIRS E— 2D A4k
BRI B AL T
3.2 RSNERIAR

CZGP 7252 T IRDHI, R 2R
2%, EFEHEN AR EREE, 27 HkE T
kA N, RS . B, RE NS,
JnsE ik A BB TR 2 IRk, FORB R 2,
AR, BhE L. BB SRR IR, Il
Hamgez 1, HAEZ i BoH & & S E0R I aE
FHRES, By rhoRA e IR 5 R EARE A B VTR

PERAY, R AREFEENER . 28K E BRI
&ERUSE LN T

GBI R R R B SRR R, B R
REFWILAR, Fik, ERFAEESMIEEHR
Jew L RN P R AN AT R B,
ASLIGRARF RN FERENER. HEE 3
Tl BER A7, B804S T R S B 4 D7 BEAR (VB AR
KRN B EEAT NERAEX T RER/DN, IR
Wk, B —mE RO, E RN
30.032+ 31.151 pg/(cm?h), 0N 3% FER{E
BIER &R, BBEE N 15230 1.602. FF %
HAHR 71 B EIROK, 3 B %04 5.652 pg/(cm?+h),
TEIBE SR A 2 A 1% % 4 1% A BE AT 3%
N ZlE, 256 3 Mo i 3% N BV AR EH] .

WEAZ R SO 3 s o0 0 0 s i
(R EZH) 2020 fERRH 2 PP VEFRHET RS . S
6 5 2R [ B W 38 R WSO 3 o oy PR g kI 7R
W, EPEAFEKEATIE, MUAE 215 nm B RS
[ R 2 3 Py, (AR ESHEAL, HEH
BRKNFEIELTCIE T, WoEBEWI R 53T
3 Pl B & B E
33 VIZHUEMR

A TR LG . XIT. CZGP IR R
3N 37.20% 54.19%- 57.75%, AT WLEER G B A
ORI TR 25 XIT. PRI AER RS KM
RNAZEYIRR, MHURELR %24 FY 5 RS
BRI, R R MR, s S S
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