Lot
WE it Azesitid |

W DR R B R A
il 25 B AR AR AL 5E

FTEE,E # .65XE 8 8L ERE ETEHE ABHE
(LRRXBZIXFRBAFE TR, 3K 430023;
2. K TR F KX T F EAF TRERB T PO, 3K X 430023 ;
3.8 FAR B A TR EATT A TRARBT F o, #14b K i 430023)

H E ARS8 (PS) B RAZE B S 7 ARIE (PC) 4 RA, A4 iR % o9 & 2 Pdl w4 f 61,31 A 547, K
A LB ENE AR OISR e M & BE IR AR (SPI-LS) i@ i £ RN A R F & T2 PR T SPI-LS ey Fix it
BEAEKPEEBE, FEFRTHDGEEOIEAERIN G A ER, R EW, REFRLEITLAH.PSIPC A1:4, 2
BEARA A 25% B Q& FH 1% R RARLEBIINE R THARELF, BMETE 1971 mg/mL; 23 h 4h5L§
B ,SPI-LS F A4 &S B A M EBRB THRBAESOD L L, R AZ OIS EEN =122 %, MMM H B L4Z
344 SPI-1S S B AT, ab A B ARIFALY & BR e £ E

K MM G B IIR, KBS BEG, AN, RINEL

Preparation and in Vitro Digestion of
Protein Modified Phytosterol Liposomes
WANG Xue-hui' ,CHENG Ming' ,JJAO Wen—jia',Tao Ye,XIA Lian—chen' , WANG Chun-wei'?? " ,ZHU Ai-xia’

(1.College of Food Science and Engineering, Wuhan Polytechnic University, Wuhan 430023, China;
2.Wuhan Livestock and Poultry Feed Engineering Technology Research Center,
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3.Grain and Oil Resources Comprehensive Exploitation and Engineering
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Abstract ; In this study, phytosterol ( PS) and phosphatidylcholine ( PC) were used as materials to prepare protein— modified

phytosterol liposomes( SPI-LS) by ethanol injection method.Particle size , Pdl,Zata potential ,and the embedding rate were used

to evaluate the technology conditions of preparation liposome by single factor optimization.The solubility of SPI-LS in water was

observed. The bioactivity of digestion in vitro before and after PS embedding were investigated. The results showed that the

optimum and technological condition were as follows: The ratio of PS to PC 1: 4, ethanol volume ratio 25% , and protein

composed 1% .There was no significant difference in the appearances of liposomes after solubilization and before lyophilization

and the solubility of PS was up to 1.971 mg/mL.After 3 h in vitro gastrointestinal digestion, the bioaccessibility of PS in SPI-LS

could be maintained more than 50% ,which was three times higher than that of free PS.Therefore,the most optimal SPI-LS had

good solubility,and could effectively maintain the biological activity of phytosterols.

Key words: phytosterols ; liposomes ; soy protein isolate ; solubility ;in vitro digestion
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FH 4 55 1 ( Phytosterol , PS) ZAFAE TAH )44 9 19 PR £ B B N 250 me/d? ZE Ay, —SE R L
ELA SN0 E R 45 A4 00 T a8 M B 5, J2 A 4 AR PN s 0T AL F] 500 mg/d™ (B B TR AR A 75 R FE
FALEWIIGEFR , BN 6 5 22 4 SR WERE A B H WY AP T, K EU#EAE ( phosphatidylcholine , PC)
A 1.5~3.0 g BYAE D S B, 13X FE AT LR A4 Py JE— AP SE MR R TR m G M, BTk T B &
7% ~11.3% BRSNS E AR FE R . AT H Wk TR 53T J2 ) 11 45 44 g Ji 442 ( Liposome, LS) |, FHAE

75 H #5:2019-04-23
EEBN: ZTME(1995-) , 4, MEHRA R T @ 2 TR FLS A, E-mail : xhui995@ 163.com,,
« WITAEE  EAL(1958-), B, A, 2% AR & i 2 & BB R - A, E-mail ; chwwangp@ 163.com,,

20204 50244 59



I@%sﬂ@h‘«i

Science and Technology of Food Industry

2GR . B AT, AW S B O B UE S AT HRAR A [
YEM Mg AR 1 Fa 2 70 . R 540 B 3 11 ( Soybean
protein isolate , SPT) PRl H: =55 B R (B AN R 479 FLAL PR
W AT RS Tk, A5 A, KRG E A S 0w
Bz AR TEAEN, TS AE R WY R
EPED

HHFREIRAE W 8§ BEAE /K HH I fi 1k 22, FEAERR N
AR N I RS /N TR R AR 5% IR TAE
[E W5 35% ~70% B (i FHFLAL 4% AR AT LU o
FE 5 B 2 IR Ostlund 257 % B 300 mg BRI
FLAL PO AE B 5 B LR AR R S 1 g UF B AR Y £ s
By 3 fif. BRitb =4, 5 2 BE M e AOARL ) &5 I s
B ZLW SRR AR AR 45 B i R = v, S AR B £
P ) FH B 0 TR G R . R A SR O/W i
FLALWESS TRk, LA 25 (TR 4N N BE A , E MRS A B L
AR, TR NE W5 B2 s A v AR S 2K 3 E R G- Aa )
§55 PRI B 5 A UL D0 4500 DA By 55 Wt A L W A Sy

BB R, R B BEAR E Y B Y, HRT T

FELA §55 X I SO A 235 4y 455 M B g S i o il S )
AR ZE L F AR E T Z2F Y E H - Y g
KU, WFIT T 9N KBUR R A 5 PS A=W B FH R 2%
2, IR g K Uk N FH 31 2 H BRI R

AW 5 BENR AR RS A e S A ) S BEAE K
PV AR, O FLIR B — 2 B AH E e B 1y, B LR A
& AR ST, I 2 £ HOGH A 9§55 5 1) 0 ) o /0 5
i, BgFA S Atk Fa s k2t oA 0F 5 SR R
SR A Y 8 WA R AR AT AE A, T A
IR M BT o
1 MBS5FE®
1.1 M5

P EEC >95% ) Pz AL IR A TR
5 KR II#BENR (70% ) Aladdin 357 25 7] 5 K545
BEA MR RA S R A IRA Y SS BEAR
HESh CCERF 8 B 13% , 3200 5 i 26% , ML 1 7% ,
B- A HBE53% ) Larodan 2\ W] 55— H 8 Betm &
N, O- X =R L k[ BSTFA-TMCS(99:1) | . H&EH
it (250 U/mg) . JHE G (10000 BAEE U/mg)
Aldrich 5] oK B EE R AR AL . & A0 IR
hEY el E254E 2R G R A ] .

AL204 3T R LM - R AU
BN ] DF-101S L3 CE R Ik @g i bk as
N TAERA R TAEE s pH 3 B 3 2 Y
AR A ; GCT890A S AH I 3£ Agilent £}
Fo 5 BR 2\ Al 5 Zetasizer Nano ZS JOGK F AL B [H
Malvern 2\ &) ; T18 Wi 4B AL 78 & IKA 4\ &l
JYO2— I NJEFS I VEVENL il AT {3 A BR A
] R-3 %28 &1L Fi-: Buchi 4\ F] ; TGL205 ik

Sigma—

Bl FEERRHIRENE (P ED) B RS F] ; SHZ-82
IKIBIEHR ST EFEE .

1.2 XLWH*E

12,1 RAMBMEY) 8 AR AR H S BHEAB W
Pl B R E B E AL 2% (w/v) lLBlE TR E T
KA 0.02% & 25040, w13 P i, AT pH 2
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WR SRt

7.0,4 CRALITER , 133 SPI W o
BRI A5 SR B v 1k ) 45 A 65

RRBRAAR . FREL— 2 PO (5 B A0 Ok SR s As , I T
—E M TCIK 2B, Fo 4t RIS A F 25 8 T oK SPT
IR REE — W, 75/ B 43X (8000 r/min ) 5544
T, ST PS-PC B IR Z M A 40 mL 1%
SPI VAW, 4R 22431 2 min, [RIBEHE A (FF 3 5,62 s)
10 min, R 25 K 525 28, JINoK 6 e 22 R AR R
RIA5 85 FE AR 4 S BEAg Ji 48 (SPI-LS)
122 PR RS 1.2.0 PR ik, 78 L
REKRENSEEEMREE N 20% , KRS EE A
o 1% B, 25 8249 1S 555 DR g 19 Bk (PS: PC Ry
1:1.1:2 . 1:3 1:4 1:5) XJ AR A2 ; 78 PS: LC
M1:4,SPlL &8N 1% 0, B2 A 2 BERTH L
(10% 15% ,20% .25% .30% ) Xt 43 41 3 [ 52 iy 5 7E
PS: PC H1: 4, Z. AR FI S 25% A, % 82 ) & &
(0.25% 0.50% .1.00% .1.50% .2.00% ) [ & 4y &
T A X E R AR
1.2.3  AHY S EEbRHE LR 2 M LB R M Arih
284 4 R E 0.2 .04 .0.8 1.6 3.2 6.4 mL IR&HEY)
S BEBR VA TR, T 0.2 mL Sa— JIH £ e br e W, A
R AT A, A S AT AR B S A4 & R, LLITR AR
W) 5 BE2H 5303 05 S o— BH S e R e BF LU RS AR AR,
FHNE AU TR A AR BR , 2 bR vE R 2R o

AR sE Ik Ak IR FATE 8000 x g B
20 min, ¢ 3 W 0.4 mL F 50 mL &, Jin A
0.4 mL 5a—JH#5%E(1.002 mg/mL) /EH A ARFT 10 mL
1.0 mol/L KOH Z B, T 80 CIKIBIR G #+ N 2
1 h, B SR HIBEER, ZE 2L A 5 mL 7K
110 mL IE 2B 25 B, A HLAH K P8 3 W A4 A AL
MAES T, IMA 0.1 mL nEAEFT 0.1 mL BSTFA:
TMCS(99:1),70 CH74= 1 h, fim A 1 mL 1E & &%, i3
s S A S A5 HP-5 B 4148 4 (30 m x 0.32 mm
x0.25 pm), EEFME 1 mL/min, E8: OB E N
300 °C , #5160 °C {5422 min, 10 °C/min F}- 2 280 °C ,
435 10 min,5 °C/minF} &2 300 °C ,{5%FF 5 min, £
R N310 °C oyt AE 43 i bk 10: 1,

W (%) =$—‘1’ % 100

Hrp W a2 m, Sy BVE W A S B
L, B2 v (mg) smy SHJINARY PS & &L, By
2 (mg) .
124 Rif25 Zata AIIE 8B 258 F /K #
e 100 15 )5 , >R FH S SR TP G B G a2 Jg 5T 44~
BIRiAE 25 ECR L PAL 1 Zata HEAV
1.2.5 SPI-LS &Ml a2
1.2.5.1 EIEWRRIAL Zata BALIE B8 BUARE 1
T e, B—E w1 SPI-LS T #MiE F L& R
R AR R B, 108 T AT L R A T AR T OB — B AR AR
J& , SR A sh A TR I e Hokr 4% (4 ¢ 1000 %)
FTELAY (B BE 100 £i5) K/,
1.2.52  #EMEEMGE SRR EE" 0907 235 i Lk
it BRI i SPT-LS VR T 45 I fft T — g K v, fi
AR S R B A AR ES IR E FE 43 1/, 37 C /KPR
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V-4 24 h 57,8000 x g B0 20 min, B F3EWE, A 0.05 K aEPERE R,
A3 HTAELI 655 1 o f 2 ZEREHH
5= 2.1 EYSEEAR A e

P oS g AE Y S B % (mg/mL) sm, T
WAL Y B S A (mg) 5 VO I A R K A4 FR]

FEAR 1.2.3 TR 7 15 2 il br o 8, IF45 21 25 Fh
FE) S B R RO ARE R LR AN 3R 1 s . R WA
WA BEAE AR ME N 2RI N, 2Pl O ;R RAs, PR e AR 52

(mL>o Y [ S SN 2 <4< ey A L 3
12,6 4L AL Iy W S G T VAR S T AL ) B B s T T
1.2.6.1 JHAbw®AESH] AL E I EiAe g e, = F 1 A R AR AL Ze vk nl 3 77 8 RAROC R AL

W Lin 281 O hn DA skcak . 8 W A% W ( Simulated
gastric fluid,SGF) BYHECHI .2 ¢ NaCl % T 800 ml. 2% &

Table 1  Linear regression equation and correlation

coefficient of each component in mixed phytosterol standard

F7KH,0.1 mol/T. HCI 3475 pH Z 2.0, X E 1 1, Y4 2R 2 ]9y A g 2R R
4 CHEMATFH 5 MW fif % 4 ( Simulated intestinal fluid, B4 (5§ y =0.9881x +0.0757 0.9999
SIF) i lc il :6.8 g KH,PO, %+ 800 mL L& -F /K, SR vy =0.9944x +0.0049 0.9997
0.1 mol/L NaOH 75 pH £ 7.0 ,:E45 % 1 L,4 CHERK S £ v =0.8598x +0.0217 0.9998
. B bR R e 53 5 E I A A W SO y =0.9613x +0.0088 0.9997

3000 r/min B5.0H IS .
12,62 RAMEIIE ML ARSMELE WA
10 mL SPI-LS 5 9 mL SGF J& 4T 50 mL B.0>4%, ¥4
7 pH 2 2.0, 7¢ 37 CIEEREHEIK L, LI 95 r/min
¥ 345 10 min, A 1 mL 5 & (1§ (80 mg/mL) ,
HURHE AL L5, S BIFE 0,30,60 min FLH 1 mL,
0.1 mol/L NaOH -5 pH & 7.0 fii & & [ i 2 1% ,
8000 x g E.0» 20 min , B L 5 W I 5 0 5 s 2

PRAMERI A AL 1 £ 60 min B NALE , B
A 10 mL JE4L# T 50 mL B0, IMA 9 mL SIF, J{
4 mol/L NaOH i i# &7y pH = 7.0, il A 160 mg JIH
Fh,7E 37 CHEEARBEEIR I, LL 95 v/ min F% # SF-ff
10 min, i A 1 mL 4 (160 mg/mL) , 53 5 HE 90
120,150 .180 min HUH 1 mL, /K ¥ 2 min, 45
R ,8000 x g 0> 20 min, B 15 I 5 ) S A
Erim, ARG A S WS T JCOK R (2.0%
w/v) HU5 mL A B FI/KESE 100 mL, KK 34T
BlmEit.

A(%) =™ x100

m?

o A DAY S EEAR SN A I M s m ST AR
[mIRHES IS W P ) 8 B & o i (mg) smy ST AR T
AT IS ) S B 00 B (mg)

1.3 GitZaE

FRH SO B A =R, SR B DL S8 + B E
RZE(x x5) RN, K H Excel 2010 4347 53 B 4F
B, B i ] g F SPSS 17.0 G it or Hr Ak 3E 47 ¢
R, Z2 20 8] bR FH one—way ANOVA 53, A P <

AN RIETTFE R x D945 4105 IE 6 b i e BE LG,y R R L
AT Z L.

22 BREZEMWK SPI-LS By#l&

2.2.1 PS.PC X} SPI-LS fy5Zm 24 PS—-PC Z B
WSKIRE 5, BB NE 0 B e K TP I i 4T )2 42
P ANy RS NN R SN I i 2V e ) =3 s O e K A
KB, W A B a kR e e . nEk 2 BT
7N, S UIBENE A A0 B, A S B e A S B RN, o
YIS B R T IS 09 B KM, B e K T E AL R
B 5 B S DR W% AR L85 i , A5 J53 A R 42 328 W 0 /1S
4 PS: PC LA F 1 4, A8 4 §65 W 7 4 A 1, 2k 23
SN BN BENE Ee i, 3 s i BN A B 2508 80T i I A4,
PITIRE AR 43 AR S — G, (s A5k A% 1Y) 22 43 B ZR B Pdl
WO ARSI R AR T0 i AR fh, N RAAR MY Zata Ha 0
PIE-30 mv DR, Rt R AT, In R ORBENR Ll A
FF Y S B E R, i3k 2 nl A1, 24 PS: PC
Sh1:4F 1: 50, Big B AR A 9 65 T 9 £ 1 R W 3
FHALH (P <0.05) ;PS: PC g1 41k, A4 5 it Jf
RATIKF) 95% L b, 2k S48 hin B i Al EL 451 25 42 w85 2=
FERAS T PS: PC B AERC L A1 4,

222  ZEHAEFALXT SPI-LS (540 Leong ™ SR
VU AN [W) 14 A AL 701 ) 25 A 9 655 s ) oK A B0, &
B FH IE O % JIr 45 40 BUBORL A% /), {8 22 53 BorE 3
22, LA JGoK 2 B A5 43 B P A2 3/, B Pdl 7E 0.2
VIR, il 4538 K 3 ik 19 A3 AL 70 BE % 52 i 40 k¢ 9 s
BLEAE K Fa e M o AR SR FH 2 B A 15 il 45 A1 4 654
BEAE A, 24 2, B AR FR Ee A5 /N B AR 4 S 1 5 B0 s R

Z£2  PS:PC %t SPI-LS A %4 5 il 52 )
Table 2 Effect of PS: PC on SPI-LS embedding quality

PS: PC A2 (nm) PdI Zata HL07 (mv) HAEE(D)
1:1 200.7 +3.105° 0.321 =0.028° -30.6 +0.153" 58.61 +1.206"
1:2 149.3 +1.097¢ 0.373 +0.006" -32.8 +0.907° 76.66 +0.794°
1:3 119.3 £1.274" 0.340 +0.004° -32.3 +0.153" 87.91 +1.347"
1:4 104.9 £0.513° 0.264 +0.003" -32.7 +0.529* 95.81 +0.928°
1:5 107.9 £0.917° 0.292 +0.017" -31.5 +1.779" 96.87 +1.185°

RPN PRI L Z A 2257 B35 (P <0.05) MR FHRZRRM B Z F 2257 A B E (P >0.05)
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#3  ZFEERTHEEXT SPI-LS ALHEAC R FI 521
Table 3 Effect of ethanol volume ratio on SPI-LS embedding quality

LA (% ) A4 (nm) FLAV (mv) HER(%)
10 106.4 +0.416" 0.160 = 0.006" -33.2 £0.666" 83.64 £1.373¢

15 101.6 +1.082° 0.237 +0.003" -33.6 £0.473" 89.73 +1.680°

20 104.3 +1.656™ 0.260 = 0.006° -32.7 £0.551* 95.02 £0.977"

25 105.0 £0.473" 0.286 +0.011" -32.4 £0.551° 98.55 +0.677"
30 119.1 £4.233¢ 0.383 +0.022° -32.2 +1.026° 93.56 +1.332"

F 4 SPI &Rt SPI-LS AL IR R R
Table 4  Effect of SPI content on SPI-LS embedding quality

SPI 44 (%) HiA% (nm) 037 (mv) HER(%)
0.25 71.9 +0.861* 0.244 +0.004* -31.6 +1.153" 95.16 +1.818™
0.50 80.2 +0.345" 0.263 +£0.005"™ -33.6 £0.862° 92.77 £1.520"

1.00 101.2 +1.956¢ 0.276 +0.006° -36.4 +0.896" 97.82 +1.170°
1.50 111.3 £1.100" 0.263 £0.014"™ -35.1 +0.306™ 94.50 +1.288"
2.00 121.2 +1.701° 0.259 £0.008" -35.5 £0.833" 92.19 +1.542"

AEEFE MR AET, D REAE Y 65 WAy DL s R &% S re e,
TENEFE I AT /R AL B0 3 R Hr , 2 18 28 1 KR 5 Ak
A2, 1 A B R R A ; TR 2B AR LA B AR A S
B DR NG B0 T8 53 45 4, a2 oK A B fl 481 2%, (HL [R) Asf
P FE L 23 3 50 4 2R AR, R i AR 4 £
M ER, LR 25% i), SRR, 25
AL N AR FR S TR A B R T R WU L
R LA S 25% o
2.2.3 SPI &Hxf SPI-1S fysmn  fEd ST,
G435 B AN K SR i T A i e A O A N
BKAREAE AT BRI E SRR S E ok i &
EXT g AR A sE B R . AN 4 Fios, SRR FE K
a1 B I e S RUNE ) o W o - = BiR SIS N SR e <
EEHEEAE N, R RAR A RS, EEAHE
oA 0.5% I, 343 25 1 B 9 685 1 09 7 o, tL )
SRA TR M AkSLin KE Ak E, DRI S E A
BiKIEH Fe o0 2 55, = T8I 0 T2 ke vk,
B SEAZBAE -8, MEATE
S 1.00% B, 7 42 s /s HoAL 3t R B i s 244k 22 ik
SPI & i, Howr 4% gk 2 43 ) (H AL 3 255 AT T
BRSSPI & 5ok 1.00% Bt 75 A 14 W% BRI 4 32 %)
TR, AR LIS TINE (&, S RN E A SR IR S
TP WL 5, i ok — R B 1Y R UL 8Ok 18 1
KPS HELBERIAEAE T, i T2 1 i As PR B AR, AR
THIYES BB R, HAEE A &8N 0.25% i,
FE S W B AR A T AL SR (B T TR S R AR B
Hulk, ZiEtkzE . B LR T N PS: PC N1 4, 2B
R R 25% , &3 h 1.00% .
2.3 SPI-LS & M4MmE

WRYE 2.2 Frig et 254l 449 211 SPI-LS 2805
T, Hsm o WRT G JG I ok 22 5, (EURL AR R/
B FESR A% 102.5 nm H40%)] 215 nm , R 48 55 Af A BRLIGE
AR T XECE 1), BERH FER G T RS,
TRBENR Z A 25 5 kAl A, 5l SPI-LS #3545 A
IR AR 7P ST N O S R Il A R A A PR3 = kTl E Wi | =ADIN N
RN Zeta HLAIFER T RIS ESAE-30 mV DAF,
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0 P R e s R W
0.1 1 10 100 1000 10000
Fi4%(nm)
KL R B S  E RLAR A
Fig.1 Particle size distribution of

liposomes before and after dissolution

TR AR (S WSS A R R TP A A R RO B9
BEERR. AR R FR N L OIS X A 4 (55 e AT
W, G5 Y b AW & B R M I8 F
0.466 mg/mL; 3L HE " W15 A 22 b B A4 A ) §55 A 7K
FREE A B2 2 0.0137 mg/mL, LIS 85 1 2 A2 751 ]
A W) B W g oK kL BT OB mE O R ORE K 3
0.798 mg/mL A SC LA Ll 1 A% il #5 8 HB A )
AR BT , T A5 VR TR 2R v R A 55 IS T K I
JEA 1.971 mg/ml.,

2.4 EWEBEREMNELEDELE

AR E 7 PR, M SPI-LS AN [F]yH AL i B
FE A 5 W 1) A U, SR 2 R, A E R
FIBESEATIH AL, 30 min J5 0 H AR 4 55 0 8 A= 4 0 1
ETFE 97.12% ,3X R 2 pH Oy 2 i 8 H kPR
PEAK SR 11S BRAZ 1, T 118 B M7k i J5 , SPT 1Y
FLAGTE A 55 3L AL RS A2 1 1 B FE R K i 1 SPL
JIF LK S 30 min J5 AR 4 S B 15 4 S m T

R 5 A8 11 1) 4k 52 K i, AR 42 S I A A 9 R L
TR, AT GBS NG B4 th v R AR Sy i R A BRI, pH
PO A A A 1 45 A T R T ke, JI9R g i AV A 2 11 R
WENR 7K A, IR T N8 B AR 0 e 4544, (45 45 11 - B
NG5 G FLAL R 22 69 FLAL I P 5 58 PE R AR, S )
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Fig.2 Bioaccessibility of SPI-LS
and native PS at different digestion time

B 2R IS M TR R 1Y 98.07% R F T 84.43%
(60 min) , {EAR ) 5 B O B AT n] ik 51 80% LU I
k2K S 90 min, B Il 55 11 0 K i ™ ) B o5 A IR T
IR, SRR EL 45 5 T8 A Ul , BE S TR BT i i2E
— R, T LAZE 3 h B TN AL S AR 5 B R AR T
PEAT AT AR ASFTE 50% L) b o TR R AR 4 &5 B 22
1 h AL I A S AR ) 55 I B AR TS T 5% Aida s
TN I v i T H R 6977 7, AR 55 1 0 B I
Lk, AEWIEETEE & 15% 247, 5 Cao 4541
R0, B AE R ER R (A AE T A C 35 Y £ W 2
YoiiPEh 17.8% | 22 Bg 85 AR 29.2%
3 it

B AR ) £ IR BT A Y SR A R A TR
PS: PC h1:4 | ZBEARFRIL N 25% RO &8RN 1% .
TERE TR il 4 19 SPI-1LS &0k T, B bE R4,
AR 55 B AR K DAY 8 A R AT SR B 1.971 mg/ml; 28
3 W HmiH L5 , SPI-1S rhi 4y & Be 4 A= 1% AT w1
PRFFFE 50% L) I, SRR A AR Y i By — 52 £
H PR 8 B AR AR R B AR T A R, PR
A — WIS (8] B AH B, SRR s IR AR 2R+ s i B2 3
PSR E N, IF REAS AR fy iy (R FF AR 15 e i) 22
1V, AR S B R T B PR AEROR S, LIE
Tl IR R R A, AT RAEARR 5 INUIRAE 119 A

&% Lk
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