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 E: B UHERNKRARENHIEESREPKIL (Pue-NE), HHEEIMEIRBEE. B3E KA mE RS &
JEB) LR % Pue-NE, LVPEIRAAMZ 4#fas (PDD HEZR, SHASIWA—E (OD) NP iEird T840, R
P S-S AR A A 7, IR AL 75 1 4 (¥) Pue-NE #EATERALPE R AR MES 52, 45 R Pue-NE [R5 A
FEREREIRE 5.0 mg/mL, HEREFEEIRE 1.75 mg/mL, #2228 H#EEH S 3.5 mL. Pue-NE “FIJki42 0 (184.5+0.8) nm.
PDI A 0.088+0.002, Zeta LN (10.5610.35) mV. HLEHA (98.3+0.4) ps/em. pH N 6.750+0.005. AN (4.970+
0.008) mg/mL. FHZEA (99.410.2) %, EFHN (243+£1.0) cm™ (n=3). LYEELEHHN O/W RIS, &S B
S B RV BN ST R BRI . Fa B PSS R, Pue-NE 7E 25 CH&MT, ifEfaEtt RIF. RIMBE REW, 240
P Pue-NE 7£ pH 6.8 (TR EL 2R I K . £5i8 DL H TR A RARFE E A & Pue-NE A{UHI % 57 {#, &Enf
M REGRIEE BARE A, ook SRR ISR

XA KT WARE: HERR, ROAFEN: BN EE: SVFE—E RIMRSG SR BT YIS = R B
R WRIE: O/W BRI RRsE Tk
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Optimization of puerarin nanoemulsion based on glycyrrhizic acid by central
composite design-response surface method and its in vitro release studies
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and Technology, Chengdu 611137, China

Abstract: Objective Puerarin nanoemulsion (Pue-NE) was prepared with glycyrrhizic acid as a natural stabilizer, and its release
characteristics in vitro were investigated. Methods Data processing was performed using particle size and polydispersity index (PDI)
as independent variables, and using the overall desirability (OD) as the evaluation index. The central composite design-response
surface method was used to optimize the prescription, and the physical and chemical properties and release characteristics of Pue-NE
prepared by the optimal prescription were investigated. Results The best prescription for Pue-NE is puerarin at a concentration of 5.0
mg/mL, glycyrrhizic acid at a concentration of 1.75 mg/mL, and caprylic glyceride in an amount of 3.5 mL. The average particle size of
the nanoemulsion is (184.5 £ 0.8) nm, the PDI is 0.088 + 0.002, the zeta potential is (10.56 £ 0.35) mv, the conductivity is (98.3 £ 0.4)
us/cm, pH is 6.750 & 0.005, solubility (4.970 + 0.008) mg/mL, drug loading is (99.4 = 0.2)%, turbidity (24.3 +1.0) cm™! (n = 3). It was
identified as O/W emulsion by dyeing method. TEM scanning results show that the droplets are spherical and uniform in size and the
stability results showed that Pue-NE has good storage stability at 25 °C. In vitro release results showed that Pue-NE has the greatest
release in phosphate buffered pH 6.8 within 24 hours. Conclusion The preparation of Pue-NE with glycyrrhizic acid as a natural

stabilizer is not only simple and convenient, but also can effectively replace the use of traditional chemical synthetic stabilizers and
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improve the solubility of puerarin.

Key words: nanoemulsion; puerarin; glycyrrhizic acid; natural stabilizer; central composite design-response surface method; overall

desirability method; in vitro release; high-speed shearing combined with high-pressure homogenization; turbidity; solubility; O/W

emulsion; stability

FARE (puerarin, Pue) XA BEIREE, ZM
GRMEYIE S Pueraria lobata (Willd.) Ohwi B H &
% Pueraria edulis Pamp. FHRE A H2EIS 2 1 —Ff
BT, AP ERNEEGIRS—. 4
AR, SREREAGZE4MEMI, HHE
KA BBENEZE . FEE. P RO
HEAE FH UL v i AR 250 &5 3 B 1 IRAE= 00
FEAAEDN, RS T IRIRRH . 4% TAE#H CEHF
J& TSR AR, mBEARE A R
RERAR. EHREL Il Bk suagn=14, R
X G R FAE— e R s T S AR R R
VIR, (B —E ki, WEEAMES
B AL NS, B AORAR AR 25 5 kA 2 it
A E & R N 1 el S 7 < G N SN
HPRLEIAE T, sz ) I 22 A AT .

K FH, (nanoemulsion, NE) A& 7K. JAH
ST 175 1 791) B Bt T 9 P 790 4 R 40 2% B B 325 B
A, HAE R —M/NRAET A AR, HATce) 2
F T M B 3 . SRR 7123200 A
2 B G FL AT TSR MV 24 A 1 g 1 AN AR R
FERT, AR H Hi 8RR A 2 A A S A BRI
PEF, A A 25 N A= A B AR A2,

AR DL R SR 2 T 3 1 ) H B R v AR e 7| B0
il & & M & g8 K FL (puerarin nanoemulsion ,
Pue-NE), B 7EH 5 R K MV i PR A I A= P4
FEE. tbah, R E R BAE S R
TR, TRRRAK AR B, S 9K FLHRI R
GANE, TR Sk E R g K FL R FUER AR B
1 UESHR
1.1 {428

KQ5200DE A28 i i veas, Bl
IERABRAF]; C25 LI = AL il L
TE)IN & AR AR AH100D = &S5 HL,
K ATS A 7]; NICOMP 380ZLS RS FE Il
1%, EE PSS KEEACAT]: Agilent 1260 A 28K
FHEEA, DAD fillds, 3£ Agilent AH]; DDS-
11C H.59%{Y, PHs-2F pH it, gz iss
A PR AT s XMI9007-8 & REIRIE A, HPSHE
SIS AR A E]; 80-1 B L YliEss, YLJFIE

FAYBAEIR AT UV-6100 BUEEAMME B,k
TFSEVE IR A4 PR /A 7] 5 Tecnai G2 HiE 5 1 T~ B4
B (TEMD, E[H Fei A H].
1.2 #HR

BRI (IS MUST-19042007, J5i &4
#99.71%), BB EHFFEMRHAIRA R HiR
# (35 GL20190420, Jii 7340 98%) H R (it
5 GB20181108, &4 98%), Ph&/NaEtEy)F
HARTEAF]; FREHEME (CT, €M%,
A 5 5 R S T I (TPML, H A 20 A ARG = T 6 (P,
HWZD, ILARRRL TRHEA R A A5 iR (00,
BRI (COD. HEE, BINHTal, Rl iR ELL
AR AR IR OEE ('S 20180926, iRy
£ 98.0%~100.0%), fh2zal, [EZ4E R
AIRAF; HiEAEN L MD1444-5m (8 000~
14000, LiJEMHAERHE AR AR .
2 HEEHR
2.1 BRZZENE
211 EREAMHESY @it Agilent EP-Cis b
(250 mm X 4.6 mm, 5 pum); FRSIAHAFEL-/K (25
75); KEIYEK 250 nm; KRR 35 C AAFRE 1.0
min/mL; HEFEARFA 5 uL.
2.1.2  FIRIECHIP RS AR ECE AR 0 R 10.5
mg, BT 50 mL SR, M E B S IS A E
BRERNEL, Bl EH BN 210 pg/mL K&
FOUT R VTR

K& % B Pue-NE 0.2 mL - 10 mL &3,
EE RS S min #1575, BE, PEEEEZ
FELk, FLIEREIET, BRI A AR

B R LA VB A ot VA R 1) g i ) %
IGREDOYI G
2.1.3 LEMEELE HilEx R RER . AU RE
T PR HR A VB v OB A, e sk %k
FEEIEE, SR NE 1, BRSO
R Sl VAT P O B — R, R A P A o X
PR B E TR o
214 LMEXRFRFHE FEEEEIREIREN 21.0,
63.0. 105.0. 147.0. 189.0. 231.0 ug/mL M ER X
YRR, ¢ “2.1.17 BUR B 5, HEFE 5 uL,
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BIRENES (A). Pue-NE #5& (B) FAMITERAR (C) B9 HPLC

Fig. 1 HPLC of Pue reference substance (A), Pue-NE sample (B) and negative control solution (C)

DA AR 200 R T B IR B R A AR (X0, UEETRIRRUR
YA AR (YD, BEIAFFEN Y=17.993 X+16.591,
#=0.999 4, ZiRXPEREAE 21.0~231.0 pg/mL
LIERRRLTS

215 FEEEER KBEWRNESREREIRERN
189.0 pg/mL P HE A, #2 “2.1.17 BT i ok
fF, BEFE S pL, EEUFE 6 K, dFIEHEA,
w2 (SD) N 3.85, AHXHARiE(Z RSD A
0.11%, FEXEHEZ B R AT .

2.1.6 EEMRAE  BUR AR ) Pue-NE
6 fn, & “2.1.27 IWURiESI S, 1%
“21.17 BUNEIEFAE, BEFE S pl, DI,

THHER R FEIKRE R RSD N 0.33%, FWi% 7%
HEEMRLT,

217 FREtEikE  HOHEEH] &) Pue-NE, %
“2.1.27 TR 72 8 il g il s v, 4% “2.1.17 T
T, HRITERISEN 0. 20 40 64 8. 10,
12, 24 hi#tFf 5 pL, dsEmAR, 1HHILRSD A
2.21%, W] Pue-NE il fid (e 24 h WhsEtE
R4f.

2.1.8  fOFEEIUSEa G oG I L & A
Pue-NE 1 mL F 10 mL &Jfi, “FATEAE 9 1, 7
AFEEMA 2 mL FiEWKEA 63.0. 105.0. 147.0
ng/mL [PEARZ N IS, & 3 s ISR
BRI E R BRI L, HESIK. F. mRE
WREE MR R M P, LB, H kg
W% “2.1.17 TN g 25 2R 5 L, sk,
THEARS s mAFE IR R IRE E R 4
AN 95.84%- 97.87%- 99.36%, RSD KN 0.46%-
0.43%-+ 0.22%, FRIZFTIENERTE R LT

2.2 NE B0$&

W R — E B ER R ERZ, AR
SN 5% CT 1, HA 5 min, 7050 1Ak,
PERNTMAR; FEEFRE 160 mg HERRIMAZ] 80 mL
B 1K, A 5 min, FHFEDEM, 1FN

KA RGN, BT HE 1 w5 )
PFURNEIYI 2 min J&, FAEEEFEALF T 100 MPa
T 6 K, 114 Pue-NE.

ARG 2T, % Pue-NE HIHI% 75
e, BIRA EAUKAL.
2.3 Pue-NE FIESHMBRZER
2301 EREFEKRE FEIRINE B RN ER
RIERIZ, % “227 BUN iM% Pue-NE, Xf&
MR PRI AT %, 85 R W3R 1. £85 5 18 Pue-
NE [P #Riie M 2 o) Hiiia$e (PDD), g SRR
JiR R EN 5.0 mg/mL.
* 1 BRERESREST Pue-NE FIHPRIZEH PDI HIFNG
(xts,n=3)
Table 1 Effect of the concentration of puerarin on average
particle size and PDI of Pue-NE (x £ s, n=3)

HIRF/(mg-mL™T) SRR /mm PDI
1.25 190.4+1.2 0.174+0.033
2.50 188.3£2.1 0.151£0.031
3.75 187.1£7.8 0.133£0.018
5.00 184.342.0 0.11440.027
6.25 186.9%7.7 0.124+0.011
7.50 192.1£3.8 0.135£0.012

232 EIEBUIEE ORSEAREL 400 mg MBI R
SRk, EARRR SRR T, % “2.27 BiF
Ji 4% Pue-NE, X iy 8y V) il dh A7 ik, 4553
W 2. L5 E Pue-NE K T-¥ki 121 PDI, e
R B ) # 9 19 000 r/min.

2.4 NN EEMAL Pue-NE 275

2.4.1 B S1tit (central composite design, CCD) i
G0 ERT IR A L, DUER R R B E
(A HHERFERE (B). CT HE (C) NEm
K125, 437 LL Pue-NE [J~FH5%i4% (Yy) F1 PDI (Y2)
EPEE—E (OD) NP fads, KA 3 HER 3
KR CCD- N THVZEFHAT IRIG W 1h . IER 5K
SRS 2 HE S 45 R WK 3.
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2 SERFYIEES Pue-NE FEHHKIZF PDI KIS
(xxts,n=3)

Table 2 Effect of high-speed shearing speed on average
particle size and PDI of Pue-NE (x £ s, n =3)

3% /(r-min") “FHARLAE /mm PDI
10 000 200.0+2.4 0.18340.017
13 000 198.1+5.3 0.17240.007
16 000 195.7+3.5 0.16940.039
19 000 182.0+3.2 0.10440.022
22 000 188.7+3.3 0.11140.005
25000 195.1+7.5 0.12640.033

x3 WMNEREERRSKERLHSER
Table 3 Factors and levels of response surface test and

arrangement and results

Y5 A/(mgmL™') B/(mgmL™") C/mL Yi/nm Y» OD

1 4375(-1) 225(+1) 4.0(0) 191.5 0.119 0.397
2 5(0) 1.75(-1) 4.5 (+1) 198.3 0.101 0.320
3 5(0) 2.00(0)  4.0(0) 192.7 0.119 0.371
4 5(0) 2.00(0) 4.0(0) 193.8 0.117 0.369
5 5(0) 225(+1) 3.5(-1) 197.5 0.114 0.281
6 5.625(+1)  2.00(0) 4.5 (+1) 192.0 0.095 0.636
7 5.625(+1)  2.00(0) 3.5(-1) 190.0 0.113 0.510
8 5.625(+1) 2.25(+1) 4.0(0) 201.0 0.133 0.000
9 4375(-1) 2.00(0) 4.5(+1) 192.3 0.103 0.556
10 5(0) 2.00(0) 4.0(0) 192.5 0.111 0.470
11 4375(-1) 2.00(0) 3.5(-1) 189.5 0.090 0.765
12 5(0) 225(+1) 4.5 (+1) 188.4 0.085 0.846
13 5(0) 2.00(0) 4.0(0) 193.3 0.120 0.344
14 4375(-1) 1.75(-1) 4.0(0) 200.1 0.114 0.142
15 5.625(+1) 1.75(-1) 4.0(0) 190.6 0.125 0.314
16 5(0) 2.00(0) 4.0(0) 1942 0.116 0.370
17 5(0) 1.75(-1) 3.5(-1) 183.4 0.088 0.968

OD=(di X da++ X dy)!"
di:(Ymax_ Yi)/(Ymax_ Ymin)

S B EE— T BRAE S BT IR H 1 3 KA 5 da /M
2.4.2 fEAMIE B Design-Expert 8.0.6 A4,
Xf OD {H#HT Z JaEEA 2 k2 TG, 15215
J & Yop=0.38—0.050 A—0.027 B—0.021 C—0.14
AB+0.084 AC+0.30 BC—0.079 A2—0.092 B>+
031 C?, TN REM, BIAEA P<0.000 1,
KPR EZE (P>0.05), UHIBRMLA KT
6] U 05 FE UL B v 5 225 2 9 0.988 4, Tl vk & 3L
(Fpred®) 90.957 9, IEHRIE REL (rag®) 24 0.973 6,
PR Z AR R AT UARE 97.36% 1M B H A8 57, H o fE
W EFEERT . R T RECH 8.88%<10%, i+
BRI MER R . R R E R A S5 5 rIL
fEH, 7 31.355>4, UGB, RUIZEA AT H
TR
2.4.3 CCDMMmALTTA  HR3E-F-3 k4241 PDI
/N, OD HBCKMbrdE, “ENmE (E2),
TN AR AL 77 B AR ER B B 5.02 mg/mL, H
TR R =R E N 1.75 mg/mL, CT &N 3.5 mL,
OD FRM{E 0.955. Al e 45 R 50 ik, 121k
AT NER R R REIRE 5 mg/mL, HERFEK
¥ 1.75 mg/mL, CT3.5mL.
25 WETZ

WA ER B ER sk Tr, FATHl% 3 ik
Pue-NE, WI75-FI¥Kif2N (184.540.8) nm, PDI
4 0.088+0.002, T34 OD {4 0.941+0.009, 57
MHE LR R AR 4, &0lME S MER:R, &
AR VP U — (VAR 3 8 [R1)3 07 A2 P R4
HEA RIFHEIME.
2.6 BUMRER
2.6.1 Pue-NE M5 5IBS) R G Bk 1T A
FIRA % . B2 Pue-NE T 2 SCIEH,
SyANGE R AR IS OREGRD
TP I G tE ek, e 2 ekl /e Pue-NE
Y Eg . gERER, WHERETE Pue-NE
(R4 BOE FE BT 75 740 111, B Pue-NE Ny O/W 7Y

———

—T = ; —
0.8+ T 0.8%*7i* = i{
04 T 0.4 gl Lot g
aQ g -l 7_‘ =) ) B T 3
S o115 o I; —
2125 e 53125 425 - __.— 53125 405 ) | )
B/(mg~mL")1'875 4.6875A/(mg-mL™") C/mL 375 4.6875A/(mg.mL71) C/mL 3.75 1'8753/(mg~mL’1)

B2 BREREKE A HERREKE B). CT AE (C) xt OD ER NI E

Fig.2 Curves of effect of puerarin concentration (A), glycyrrhizic acid concentration (B), and capric acid glyceride dosage (C)

on OD value



<3184 - XX

Chinese Traditional and Herbal Drugs

FE51% F123 2020666 H

R4 FRARIIESLE (X£s5,n=3)
Table 4 Verification test of optimal prescription (x + s,n=3)

AN $E AR TR SEAE W2/%
Fif%mm 183.7 184.5+0.8 —0.44
PDI 0.087 0.088+0.002 -1.15
OD 18 0.955 0.941+0.009 1.47

KL

2.6.2 Pue-NE [0 ES B Pue-NE i&&, A
RN KFR R RS Ja N 2 A SR T, IR 5%
R, L 2%BHSIRIEW (pH 7) 4% S min, I
YR 2 2 RIBAE, HARET, 43 514E 50 nm A1 100 nm
R~} R TEM W% Pue-NE (MO ES, 455 WLIE
3, Pue-NE 2[RI, KNS, L2 WIokE,
RIS

3 Pue-NE 89 TEM F7S[E
Fig. 3 TEM chromatogram of Pue-NE

2.6.3 RN E  SRA HPLC #0143 Pue-NE H
BIR RS MRE N (4.970£0.008) mg/mL, T3
Z5EN (99.4402) % (n=3).

2.6.4 pH HMME FMMAERLTTFATHI% 3
HLHTEEY) Pue-NE, =i~ >R pH 1l H pH 1H,
459N 6.750£0.005 (n=3).

2.6.5 HLFHRLNE  RRAERE T PATHE 3
HUHT LT Pue-NE, Z i T R B FHRAONE LS
Ny (98.340.4) pslem (n=3).,

2.6.6 Zeta FAAZIIMIE 40405 R4 75 1) 4% 3 i
(1) Pue-NE, ZRAR{CTSH Zeta AN (10.56+

0.35) mV (n=3),
2.6.7 UEERIERSST AR S A T ) % i
(1) Pue-NE, R ICERMPIKIAT 50 mL &I
W, B FKFRE 1000 1%, RAIEIM
IETE 680 nm FllsE HZ ok, KA 1 em, F
ATIE 3 IR, MR A AT EARHME N (24.3+1.0)
em™! (n=3),

t=v/l In(lo/I)=v/I In(1/T)
T A, [RNIRK, v AW, Lo AGEIE S K
FE S5 R 20 e e 2% IR, T AGIE I iR f5 B
SRS LR, T NERE
27 BIORREMER

FARAL S5 B A 75 ) £ HT B ) Pue-NE, 2R NG
FH 8 mL TELEH, f£4 000 r/min T &L 60
min, M%Z Pue-NE AL, FI 2 4K FL SO0 Hi
JEMIBOLEE (L, THRELREFE (K.
271 AP BEOEREIR Pue-NE AT A G
—IRZE, REERSE. B, MoBEmm, Ry
Pue-NE F2 7€ 1 R 4F
272 KAE A0S A J5 6145 B B (1) Pue-NE,
T BT E LR T A EICN 4o, B0 JENE 1iE
T A BN A1, SPATIGE 3 U0 AR A K=41/40
THHE K, K{EBK, FY Pue-NE 1B E It
U, IFHESE RSN 40=0273+0.001, 4=
0.26340.001, K=96.3%, FKHE L% Pue-NE )52
SEMEBA KR, Pue-NE 155 0o Fa i M B I
2.8 fEGFREME RS

ARG AR T7 AT 1) 4% 3 #EHTEFY) Pue-NE,
ST 4. 25, 60 CHIZg ke e A T BCE 20
d, ZPBITES 0. 5. 10, 15, 20 REHATHURE, #%¢
YORFLHP IR U IR . S5
Wk 5.
2.9 {RIMERRE S ER -4

FE % EL Pue-NE 1 mL, & T FdcabBLE 1%

5 Pue-NE MfEFEREMER (xts5,n=3)
Table 5 Results of storage stability of Pue-NE (x £ s, n=3)

A% /nm MU /em™! Jo Bk FE AR A /%
n 4 C 25 C 60 C 4 C 25 C 60 C 4 C 25 C 60 C
0 180.9%2.2 182.4%+1.2 183.0+2.8 17.1£1.8 243%+1.0 17.8%+1.2 0 0 0
5 184.1£5.0 183.4+23 195.1+4.0 13.1+1.8 15.1£3.5 17524 6.1%£0.0 1.8£0.0 8.9%£0.0
10 186.1+1.2 193.6+1.2 203.3%1.6 222%1.1 35.6%1.1 29.1£0.6 4.6%0.0 1.5£00 6.4%£0.0
15 185.8+4.6 192.0+4.7 195.1+3.2 24.610.6 36.0%£2.1 40.1£2.2 05%£00 03£0.0 59%0.0
20 192.5+1.0 188.94+2.7 200.2+1.8 19506 25.7+43 315210 27%£00 0.8£0.0 3.840.0
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o, TS 2 v MRERILER, ~PATHI 3 1,
AN EEE 100 mL ) pH 1.2 (1R R VAW . pH 6.8
FIREER SR 2P (PBS) FIZRTE/KIHER A, il
BTSSR RACRZ T, 77T 0.5. 14 24 3,
4, 5. 6. 7+ 8. 9. 10, 12. 24 h KRNI PR
BUEHTE 2 mL, FFAMESEIR (37 C) FRMFEN
B, FEMEMILIER S 5, #% “2.1.17 TR
EHERE S uL, e SRR EIRE, Hah RN
Remthze, 2R IE 4.

1004
80
X
Q_ 60
pry
oo
K 404
1S pH 6.8 PBS
204 pH 1.2 ZhIRIE TR
’ bk
0 T T T T T T T T T T T T
0 4 8 12 16 20 24

t/h

El4 Pue-NE ZERRBMA BRHHEIMNEMEILE (1 =23)
Fig. 4 In vitro release curves of Pue-NE in different release
media (n = 3)
3 it

URAZH K F ey I B TG v e 350 v s D ) 4%
T LAH E R AR E K Pue-NE, HAT R {HHLEE,
RRGRRLAR N EIELF LA PR R R
HIVERRIE N 4.576 mg/mL*, &8 5E 45 B 5BoR
Pue-NE H B MR IA RN 4.970 mg/mL, #Z5&E
iE#) 99.4%, F£ W] Pue-NE HCIRERIZGHEE T 0.1 5510
WAREE . thoh, RSN BRVRER ISR 92%, nIokss
BRI IR FI

i kIR gt B2 oR, 28 20 K, 4 C%
PETF IR KRN 6.4%, HHZEBILFN 14.0%,
JREIRFEBAL A 2.7%; 25 CE&MF T RIRARE K
HH 3.6%, MEBIEN 5.8%, FEIRERIE
790.8%;: 60 Co&MF NRIRARIE KRN 9.4%, M
BACEN 77.0%, FEIREZIEN 3.8%.

SRR E IR R, KRB NPIKILE T
FARERR, MEREA S, oFiashlZEmk,
Wi 2 (B oA B Al SR AR s HR, TR i
FERREE R TR ISR K B A K, ASBeTE AR e IR AR
WA R, GO ILNEREN, BAFEYIKA
RIARFIM RN R, S8 K. Hoh, KK
P RN Z (B T HRas A Big 3l, 113

&R B) Iy 5 TR, S BELRARE v Ik E )
EM, RAERE. Uik, BRI EZ K,
ERBEK. L5025 T, Pue-NE kR NE
5E, MTHELE

EANBETLSE R E W, 24 h N Pue-NE 7£ pH 6.8
(¥ PBS H SR AR e KA H 92%, 5L kR iE —
g, KR H R TSR, BRNE,
FEGRFR I S5 A TR H SRR BV AR R, f
PR RETN 5 P H R R IR FE IR, PRI B AR
RIMVEER, HRRE RN, B, &K
R TR AT PBS I, T ST 5 I K S B
IRGKFL IR E ), (R R MR R IIEH, Tz
TR B AR 2 (038 HHEEAICT PBS Hit . sk, itk
— I Pue-NE {124V i) @, S G827
JREH) LN, X Pue-NE HIR I 22 4 ATV

SE R

(11 AEIEH, 4 8, 2085, 55 SRR RE ot
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