= 5904 » PER 2023F 98 B54% B 18  Chinese Traditional and Herbal Drugs 2023 September Vol. 54 No. 18

SREEBIBMIT M. RS REEDETR

#hm, BBk, MIRE, ROBL, = F, FHE, TR
o A AL A2 g A0 it o BRI P/ AR AR A F8 v A A 2 5 AR e ST 2/ o 4 A 24 TR ) TR
FOH L/ BRI R B RURE, er WE 571101

B E: B MAKESEMIEIRIE B2 Alpiniae Officinarum Rhizoma ¥ L E, oM HAL 2 55 ot HrE w540
BIEEREATVRAY, AE RESERT R R IR — e R R R . A3 IS RERZE AR, RA/K RS R R 2%
KR, BT B DR 2R S RN s e R THVE AL 1R R ZEAE T B AR I T2, R GC-MS i HAb ¥ i, FHxt Hpra bt
FHMBE ST . S8R = R R IR I L Z 4 9B EL 12 9.2 IRIEISTA] 1.1 hy ZSURINT (] 4.3 hy Z&THIEAE
226 °C, TR, mRZERMIEEENR 1.07%. s BRI P 44 Fiib 2oy, Gk 99.41%, HI%E
BT 1L8-AAE (41.92%) y-IK=ZE3M (13.66% ) (—)-a-iilfi fEE (7.52%) o--FAEM (4.29%) FUR T &M (3.96%).
15 R 3EAE T DPPH H HEF ABTS H H 35 HAA B REREE f, HAEMHKE (half maximal inhibitory concentration,
ICs0) 435~ (5.8440.15) mg/mL Al (1.3140.08) mg/mL, HJFiEIKELE 0.5~16.0 mg/mL I B H 50 1)k ik JF R

m R EREAT 6 FMHRAIE S 3 AILR AR I — 2 R R, o S 3 A AT ER S i % R A0 IR RN =
BURAL BT 2 A K I R v R 2 RS, S/ MIEVRE (minimum inhibitory concentration, MIC) {H>4 0.78~25.00
mg/mL, /MR IRE (minimum bactericidal concentration, MBC) {H N 3.13~25.00 mg/mL, X4 IEE . A &SRS
H5RMBIREEE. &t T 2504 TR S R 2BRMRICE R, TEREWAT, & RERFIMMFEERS NS &
ETSCERE, HEARERAPUA SR, TR R R ZRMAE N R RIS 0 AT T R

KRR mRE K L8Rk y-IRZMME (O-o-iE R o -EATIEM: R T A PUE; 0SS
FESHES: R283.6 NHRFRERE: A NEHS: 0253 - 2670(2023)18 - 5904 - 12

DOI: 10.7501/j.issn.0253-2670.2023.18.008

Extraction technology, component analysis and biological activity of Alpiniae
Officinarum Rhizoma essential oil

XIE Xiao-li, HU Xuan, CHEN Zhen-xia, CHEN Yue, JIANG Qian, GUAN Ling-liang, YU Fu-lai
Tropical Crops Genetic Resources Institute, Chinese Academy of Tropical Agricultural Sciences/Key Laboratory of Biology and
Cultivation of Herb Medicine (Haikou), Ministry of Agriculture and Rural Affairs, P.R. China/Hainan Provincial Engineering

Research Center for Tropical medicinal plants/National Tropical Plants Germplasm Resource Center, Haikou 571101, China

Abstract: Objective To optimize the extraction process of essential oil from Gaoliangjiang (Alpinine Officinarum Rhizoma, AOR)
by steam distillation, analyze its chemical composition, and evaluate its antioxidant and antibacterial activities, so as to provide certain
research basis for the development and utilization of essential oil from AOR. Methods The essential oil was extracted from rhizome
of AOR by steam distillation. Single factor test and central composite design-response surface methodology (CCD-RSM) were used
to optimize the extraction process of essential oil. The chemical constituents of essential oil were analyzed by GC-MS, and the
antioxidant and antibacterial activities of essential oil were studied. Results The optimal extraction process conditions for AOR
essential oil were material to liquid ratio of 1 : 9.2, soaking time of 1.1 h, distillation time of 4.3 h, and distillation temperature of
226 °C. Under these conditions, the extraction rate of AOR essential oil was 1.07%. A total of 44 chemical components were detected

from the essential oil of AOR, accounting for 99.41% of the total essential oil, and the main components were 1,8-eucalyptol (41.92%),
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y-ylangolene (13.66%), (—)-a-terpenol (7.52%), a-cis-bergamotene (4.29%) and f-caryophyllene (3.96%). AOR essential oil showed
strong scavenging ability for DPPH and ABTS free radicals, with half maximal inhibitory concentration (ICso) values of (5.84 + 0.15)
mg/mL and (1.31 £ 0.08) mg/mL, respectively, and showed strong iron reducing ability when the concentration was in the range of 0.5
and 16.0 mg/mL. The essential oil of AOR showed certain antibacterial activity against six kinds of bacteria and three kinds of fungi,
among which it was highly sensitive to Staphylococcus aureus and Klebsiella pneumoniae. The growth of all the tested bacteria could
be inhibited by the essential oil of AOR. The minimum inhibitory concentration (MIC) was 0.78—25.00 mg/mL, and the minimum
bactericidal concentration (MBC) was 3.13—25.00 mg/mL. There was no bactericidal activity against Pseudomonas aeruginosa,
Candida albicans and Aspergillus niger. Conclusion Under optimized conditions, the extraction rate of the essential oil was high
and the process was stable and feasible. The relative contents of main components of the essential oil were higher than those reported
in the literature, and the essential oil had strong antioxidant and antibacterial activities. The essential oil of AOR could be used as
natural antioxidant and antibacterial agent for development.

Key words: Alpinine Officinarum Rhizoma; essential oil; 1,8-eucalyptol; y-ylangolene; (—)-a-terpenol; o-cis-bergamotene; [-

caryophyllene; antioxidant; antimicrobial activity
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Table 1 Experiment design and results of CCD-RSM of essential oil extraction of AOR (n =3)
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1 1:8(-1) 0.5(-1)3(-1)180(-1)0.62] 11 1:8 1.5 3260 080 21 1:910 2(-2)220  0.60
2 1:10(+1) 05 3 180 072 12 1:10 1.5 3260 084) 22 1:910 6(+2)220  0.86
3 1:8 15(+1) 3 180 064 13 1:8 0.5 5 260 076 23 1:91.0 4 140 (-2) 0.40
4 1:10 1.5 3 180 068 14 1:10 05 5 260 080 24 1:910 4  300(+2) 0.72
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10 1:10 05 3200 082 20 1:9 20(+2)4 220 082) 30 1:91.0 4 220 1.12
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Table 2 Variance analysis
HERE CFARM BHEE B F1{H P BEW|GERE PN AHE B FE P BEH
A 0.650 14 0.046 11.610 <0.000 1 HE3E| XaXa 0027 1 0027 6.810 0.0197 &%
Xi 0.016 1 0016 4.030 0.063 1 X2 0.110 1 0.110 27.700 <0.000 1 #}55.3
X 8.740X 1073 1  8.740X107%2.190 0.160 0 X2 008 1 0.086 21.550  0.000 3 2
X 0.050 1 0.050 12.560 0.002 9 R E| X3? 0.130 1 0.130 32.230 <0.000 1 5.2
X 0.054 1 0.054 13.540 0.002 2 R E| Xa? 0340 1 0340 84.580 <0.000 1 #}f5.2
XX 2.103X10% 1 2.103X107 0.053 0.821 8 W7 0.060 15 4.000X107°
XX 2.025X10° 1 2.025X107°5.063X107  0.9442 KT 0045 10 4.500X1073 1.500 0.3425
XiXs  6250X10% 1 6.250X10740.160 0.698 2 aEZ 0015 5 3.000X1073
XX 4.160X107° 1 4.160X1073 1.040 03240 SN 0.710 29
XoXe  2250X10% 1 2250X10740.056 0.8157
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Fig.1 Contour map and response surface map of effect of interaction of various factors on AOR essential oil
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Fig. 2 GC-MS total ion chromatogram of AOR essential oil
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*3 BREFHNOUERDEREBEMNIE

Table 3 Chemical components and their relative contents of AOR essential oil

&5 r/min Y AT NS TRE AN EY%
1 5.140  1,8-A%iHkG CioH1:0 154 41.92
2 5757 - CioHis 136 0.27
3 6.806 /i ey EEE Ci0Hi1s0 154 0.43
4 7.947  FETErE RN CioH160 152 1.81
5 8.585  (-)-Jufini CioHi150 154 0.85
6 8.891 W f-4-BF Ci0Hi1s0 154 1.80
7 9291  (—)-o-1i Al CioH150 154 7.52
8  10.168 ZM/MEHiENE C12H2002 196 0.46
9  10.848 I CioH120 148 0.48

10 12,145 409 20K F g CioH120 148 0.26
11 13421  FHRR T C11H1402 178 0.41
12 14583 (H-HETER CisHas 204 0.22
13 14744  o-fRZEH CisHo 204 0.69
14 14900 o-i B CisHo 204 0.22
15 15507 B-HiFH CisHo 204 0.35
16 15673 ITHE-R CioHi2 132 0.36
17 16503 T &M CisHa 204 3.96
18 16.612  (-)-1,7- " HFE-7-4-F HE-3-RJEIE)-=3F[2.2.1.02,6)| FFkE CisHas 204 0.94
19 17204 (1S2E,6E,10R)-3,7,11,11-PY FFIEXIA[8.1.0] +—H%-2,6- — 4%  CisH24 204 0.72
20 17.335 o i-FHATEENE CisHaa 204 4.29
21 17.831  a-HiENM CisHo 204 1.30
22 18.013  a-FHEIE CisHo 204 1.33
23 18485  AEKIREM I CisHas 204 0.55
24 19295  y-PEIEHHNE CisHa 204 0.50
25 19710 B-FHimi CisHa 204 1.53
26 20.052 2-FETER-2-F LN Ci3H1302 206 0.21
27 20260 2-FAMEIE-4a,8- " H%E-1,2,3,4,4a,5,6,8a- )\ A 25 CisHas 204 1.80
28 21.017  3-guainen CisHo4 204 0.51
29 21.578  y-IREIIGE CisHas 204 13.66
30 22.081 - Bl CisHx 202 0.33
31 22268 S-FLAA G CisHa 204 1.88
32 22.833  (4aR,8aS)-4a-Ff - 131 B -7 (PR pe-2- I o7 P R ) - A 25 CisHaa 204 0.66
33 23.269  selina-3,7(11)-diene CisHo4 204 1.03
34 23477 o-HEEW CisHao 200 0.63
35 26512 ATTE CisH240 220 1.39
36 27.119  y-diEM CisHaa 204 0.40
37 29.018  IEALEERRME 1T Ci5H240 220 0.40
38 29916  REEENHIEEE Ci5sH260 222 0.83
39 33.050 T-FEAAEE Ci5sH260 222 0.28
40 34269  HEMHE CisHa 204 0.69
41 34658 TIKZEEE Ci5H260 222 0.24
42 37.802  HAAM CisHa260 222 0.25
43 38342 o lEEEE CisH240 220 0.32
44 39255 (R,Z)-2-HE:-6-(4-HHEIF7N-1,4- T M-1-58) B -2- 075 -1 - CisH240 220 0.73

Bt 99.41
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x4 BSREMFHEX DPPH BHERERREESN (X+s,n=3)
Table 4 Scavenging ability of AOR essential oil on DPPH free radicals (X £ s, n=3)

Fdn EVEWE EVEPS = FEH A% (R? ICso/(mg-mL™")
o R 22 Y=1.399 X+33.882 e 0.999 5.844+0.15
VvC Y=56.600 X+216.79 e 0.949 0.0013
BHT Y=41.165 X+119.52 e 0.984 0.024
100 = e 100 = BHT 100 = Ve
80 = 80 =1 80 =1
£ 60 = 60 £ 60
$z 40 = L 40 #z 40 =
20 = 20 = 20 =
0 T T T 1 0 T T 1 0 T T T 1
0 10 20 30 40 0 5 10 15 0 0.2 0.4 0.6 0.8
JRE R/ (mg-mL™) JR IR/ (ngmL™) JREIRE/(mgmL™")
3 S RZEME% DPPH BBREMERE
Fig.3 Scavenging rate of AOR essential oil on DPPH free radicals
ANREIRUF LR MG IS Bk DPPH H HHZEMIRE ), 0 BN XTI (4o, AN R B 10 35 R e
AN BEAR T Hi O A I P e A i AT EU L YWESE 3R, BCTF1E. ABTS HHEFRRLA

BRI, 97 oA R Z2AEIE Bk DPPH H Ak
fIRE 1, R RS DPPH [ i J8 3 B A A 22
HHAE  (halfinhibitory concentration, ICso) il
SEFRPR, FEI ICso fEBR/N It I L IE Fr DPPH H i
FLRE g . AR 4 vTR1, R ZER. VC
BHT ] 1Cso 735~ (5.84%0.15). 0.001 3. 0.024
mg/mL.

2,52 ABTS HHEFRAEIMWNE 2% Jena
USRIV, IR SEI IR . HIRER 7
mmol/L ] ABTS A5 2.45 mmol/L [ B BR 2 1A
WRE, TEIREBCKMATHELSRH, HILKLEE
Fike ABTS I BiFR AW, f8HAE 734 nm b1 4
fH4 0.70040.020, K ABTS Mll5E K. 433 W EL
1mL0.5. 1. 2. 4. 8. 16+ 32 mg/mL JR &R
BRERVEIIIN 4 mL ABTS MEWR T, #0085,
FIREEERE 30 min, SRJETE 734 nm AL EOE
f (4. LA VC F1 BHT AFHMEXE (49, LKL

i =

I1=(Ac—As)/Ac

RS IER ABTS [ i 3L [m] )9 77 F£ A0
ICso W3 5. HIENHTFRERT LG, 1 R 2R IFE
m RIS ABTS H H5EE R 2 R IR
A, RUWHHBMESRR. HERSIH, @RZE
Faii. VC F1 BHT Y ICso 73724 (1.30540.008)
0.000 55. 0.001 1 mg/mL. I 4 AJ%0, &= RER
MiGERR ABTS HHIEMABE ), UHEWRELRT 6
mg/mL i, JHERERT 80%, HHEIREKT 16
mg/mL B, JERFET PR, YREKRER 32
mg/mL I, JERRFN 92.78%, 45 F R I KR i
A —EMiER ABTS HHEMAES, (HE R 2R
JER% ABTS HHIZEMAE) S VC 5 BHT A — &M
Zh,
2.5.3 PRiLJEHE /7 %E (FRAP) 2% Memarzadeh
N T7 L,/ HIECH] 300 mmol/L BERR £522 ik

*5 EREFMN ABTS BHEREREES (Xts,n=3)
Table 5 Scavenging ability of AOR essential oil on ABTS free radicals (X £ S, n=3)

FE EVEpap ENEPETE S HHRE (RD ICso/(mg-mL™1)
=S Y=1.399 X+33.882 % 0.999 1.310£0.008
vC Y=0.570 7 X+2.361 1 BE 0.918 0.000 55
BHT Y=38.873 X+165.210 BE 0.926 0.001 1
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1007 szt 1007 BHT ve
100
80 80
. . 80
= =
¥ ¥ 60 S
% o0 & 60 g 6
; ir !
1"@; o~ ;{% 40
40 40 =
20
20 I I I 1 20T T T | 1 0- T T T 1
10 20 30 40 0 1 3 4 5 0 10 20 30 40

J R E/ (mg-mL™)

JUE R/ (ugmL™)

JFURIRIE/ (ngmL ™)

4 ERZRHY ABTS BHEMNBRE
Fig. 4 Scavenging rate of AOR essential oil on ABTS free radicals

(pH 3.6). 20 mmol/L FeCls3-6H,O ¥ A1 10 mmol/L
TPTZ & (F] 40 mmol/L THESECHD), K5 3 MNAW
2R 10 21 01 BT IR A BCHI B FRAP TAE
W (FRAP TAEMFRIMBCILAD, TRAJEH 37 CK
BRI

Ay R RIZEL 0.1 mL A [5) 0 Svf F 11 5R
TRV 0.3 mL ZZMHK I 2.6 mL Fi#k A 37 CIH)
FRAP TAEW, 78482, ZHEBEHEE 30 min,
SRJGTE 593 nm &bIE 4 6. BL VC 1 BHT JyfHTE
XTI, ZEURACON S IR, AN I SR B 0 55 o
XTI ES 3k, BCFIME.

P FeSO47TH20 ¥R AR, HAL FeSO4 IR
FIEE 5 FE A Y=0.068 X+0.17, R2=0.981, %7t
FER B FeSO4THL0 HITHER IR ELF IR BRIV L 5 7
[FRAP iHPEH mmol Fe?*/(L-g)ykE w1, ZRIINFE
6, =i ARG — R R e )1, I BB R R
FEXN, EJERES IG5, (FIE RN, e RZE
K EIRE RN 16 mg/mL I, /& B ER MR R
REJI7E (19.730+0.682) mmol Fe**/(L-g). H I T] I,
R ZR MR B aR R 77, (BERIF R R
FER, R 2R R )5 RS /15 BHT A1 VC A LELIE
H— M ZERE,

<6 BRZFEHEPLFREESN (Xt£s,n=3)
Table 6 Iron reduction ability of AOR essential oil (X £ S, n=3)

FRAP/(Fe?* mmol-L™"-g ™)

v b

Fe 16 mg'mL™! 8 mg-mL™! 4 mg-mL™! 2 mg'mL™! 1 mg-mL™! 0.5 mg'mL"™!
= | 19.7340.68 153640.28 8.2640.13 5.3340.24 3.05%0.10 0.98+0.10
vC 54.65+0.04 54.36+0.02 52.96+0.31 36.33+0.85 18.9240.57 9.38+0.83
BHT 22.0840.42 18.3440.15 12.0040.44 8.2040.42 4.64+0.61 2.45+0.17

2.6 EREFMINEEM

2.6.1 HIEEEIME R HIELR BE RS L
%, TETLHE M ERAE & -G ORI 20 uL W T
TS (d=6 mm) b, FR4CH 7840 W5
TE QAT & F CBEBRE N 109~107 cfu/mL)
B AR b, FRbRicir S 2 2Rk, AN
173 RER, URHEACHPIER R, 8RR
YR IBH X RE, PITEEE 2R B N T 1 PH M R,
YR RS IR A M IEIR R IR 48 37 CHREFR 24 h, H
BB R A N IEIR R 7740 28 C G 9R 48 ho BE3%
ZERE, SIS AN EE B 1A To LR EAR K /IME
TR m AR AR A, SR 3 A A
B B ELAR K/, O IEE eSS R 45505
HE AR B B2 KT 20 mm B AR B, BARTE 15~

20 mm I EEL, FE 10~15 mm Ny, 305 B
HAZA/NT 10 mm AR,

SR NE T H5E S, 6, mRIRME 6 AR
ME S 3 UK I R — @ B s,
W, PR S PHEBR by R 22K HOGT 4 3 €A 2 B A
LN EHUK (15.2940.32) mm, WG AOFFE
LN EEHUR (14.6510.02) mm, S B0 2 B
BRI REUR (8.2140.14) mm. 7EIE 2B
by v R A THOG I 28 T TR A IR B AR A e U
(15.60£0.41) mm, X KMpHFE (13.224+0.49) mm
SRR AR (12.65+0.05) mm F I AT R
o ERE b, mRZEREHN AR Z BN B
R ERE . BRI
2.6.2 HAKIMEIKE (minimum inhibitory
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RT7T SRERBHX 6 KRS 3 MEENIIEEER. MIC 55 MBC &

Table 7 Antibacterial circle diameter, MIC value and MBC value of AOR essential oil against six bacterial and three fungi

_ 1R P S35 B AR /mm MIC/ MBC/
GRS SZ A — - B B
= R 2 KEREFagiG] EREF i (mg'mL™) (mgrmL™")
BB SO A R 15.29+0.32 22.27+0.25 - 0.78 25.00
FHELSE AU B 14.65+0.02 23.25+0.35 - 0.78 12.50
AR R B 8.21+0.14 23.95+0.44 - 25.00 25.00
B AP B PN 13.22+0.49 25.04+0.46 - 0.78 3.13
1] S M B L 12.65+0.05 24.62+0.16 - 0.78 -
it 4 o T A IR B 15.60+0.41 24.53+0.17 - 25.00 12.50
FLH i SR AN 9.18+0.26 15.35+0.24 - 6.25 25.00
SRR/ 9.73+0.42 15.1140.28 - 25.00 -
HihE 9.39+0.40 15.01+0.16 - 12.50 -

& B A RER

~ S
AR AR R

it ¢ 7o A I E%ﬁi&"i
B5 SREEET 6 REBNIEEEEE

Fig. 5 Antibacterial circle diameter diagram of AOR essential oil against six bacterial strains

T wK

HihE P ER B

Pt (R L BB
El6 mREMMNIKEENIEEERE

Fig. 6 Antibacterial circle diameter diagram of AOR essential oil against three fungal strains

TEwK

concentration, MIC) MJMllE 7 96 FLAR R
B EMBSET MIC i35, 4 Al ENELRNEE
1 9L, MAEBIEKGHEAT, SR E 1~12 LA
W BEAMBCOAREIN 1A, B 3 AN A

FHAAEXT RIS IR . 1 2e RS AR T R HE SR 1 AL
TN 180 uL &R, 28 2~12 ML 100 pL
R, BRI 20 uL KSR 1 5L, B

TR JE MO 35 1~12 FLAGRR FEM RS, 8 FORG ik
FE 4057 1004 504 25, 12.5. 6.25. 3.125. 1.563.
0.781. 0.391. 0.195. 0.097 uL/mL, P EEE 3
R, FEEFR4E A G BRI E 96 FLAR %1%
TR GAE, H0 58 2k B 80% HIAE b i B IR FE ik
ZFE A HZ B Y MIC.

ZERIFR 7 [ MIC 18, &1 R Z2RE T 4 B 4 2
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ERAIEREE . FRERAT R . KA S8 e
FeL B AR A P B R R, TR I o AR B 2% 1
T, XFIX 4 Fl B A AR AF AR, H MIC 8 0.781
mg/mL, X B3 2R AR B 5 i 98 v AT DR 4
RORA BT, XFIX 2 PR 1 MIC 24 25 mg/mL;
e B 2R VHUGT B AT AR 22 I BR TR I E R
B, H MIC 5 6.25 mg/mL, &) MIC N 12.5
mg/mL, X} A& EERE 1) MIC 4 25 mg/mL.
2.6.3 I ik A B WK ( minimum bactericidal
concentration, MBC) [l 2 >R A B 55 72 2R
2 BUSHE i MIC TS 2 (13 350 S0 4R AT T AH R (1)
SRR H, Rt IR A R e MR IR B AE K,
WE AT 5 MICPB AR ) MBC. 4553
W 7 1) MBC {H, &1 R ZR5 I K B % 66
ORI, H MBC N 3.125 mg/mL, Hykox kil 2
TR B il 2% va T A EQ 1 1) MBC A4 12.5 mg/mL;
XTI A A BRI TR MBC 25
mg/mL, WXfHIZRECEMIE . A ESERE SRS
oA B S
3 e

i RZEMENF IR, Hpk E R T H
B MR E Ry, HAE R R Z N R
ROy —, FHr) 1L8-kei () SEMxi
€, e EERMEREERMRERSLH—ANS%
fabr, (HEREZERMESER, ASERIOTES
ANE P BT AR HE I R 7 B & B3N R AR ) 21221
AR e 5 230500 bE 7 I SN K 28 PR By R 226G
M, fFHEIES COy FERUE AR R R 2 R
(1.77%) = /K2 SEARSERRIRIE  (1.20%),
2 FhOTIE R ECR IS T A S s AR PR T 2R
MIFRECE (1.07%), (H I 2 By B R i o 1,8-
Kk (3 JRE D E 0N 15.49%- 10.61%, i
AR T ASSRIGFEBURE T ) 1,8-FaAs () FiE %
(41.92%), H y-#KZMHs (13.66%) 752 1 SCHRHR
T8 [ e (R R o0 v i R ARSI H o A ar S5 24
PRI TREE . I BK RS AR R R 2
K, EARFEAER . AR . BN S
fitg FH 52 R HARBUR A 0.44%~0.72%, 1,8-F%7H
K R B =N 22.46%, $REUE S 1 8-k &
BT ARSI & B ZA .

ZE FFTRTTCAE Y, AR SCT 2%
XF i R 2R T ) LU R E R 22 5, AR
7 i B R SR IE B R IO V4 e L2056, AR

SEESPUAC TS B BT 2 2 A0 T ey R 2205 T 1 B
HEA—ERTE PR 1,38-Falk (3
NEZA RSy, XGRS HRIE R —2, H
1,8-Fa DS AH A 5 B 5 HAth e B 35 B 5 SRR

B ZE R, AT RZR T 1,8-Faks

X & & (41.92%) & T SCERRE (16.17% ~

21.65%) [26-281,

18- iHAG X Ak k. 1,8-F (i) 25 vt
Wi, BA KRN AR T O, F A T A%
e, TRRIRAEAE T ZRHEY R 2, Mk
HATZHAYNENE, BiEMw. k. srEaibbl
FARBE S, 1R At SR k) Tl Ak
J7Z 930 ey R S LAt 2 R i T
NAAKAMBE, & —FhE R mE R R R ez —,
AIFVERBCEE T A B RS () 3277, B mT B TR 24
K2 AR TS i B Febrigdss —Fh
RORFmid, BAT WEpEtE. PrEi. ik, it
Ji g S 1 B2 FE R A SR A T SR Ry R 22 A
H—ENPra R I S EEME, XrfRe s HEE
53 1,8-F TS AT 53, (H L HAR R 43 /R FH B
M RIRNBET, A R IR 7R R 2R 22
LVEYIDTE- 2T
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