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Effects of methyl jasmonate on the aroma of ‘Muscat Blanc’
and ‘Muscat Hamburg’ wines

GAO Wei', CUI Fangming?, LIU Min*
(1. College of Innovation & Entrepreneurship, Shanxi Agricultural University, Taigu 030801, China;
2. College of Food Science and Engineering, Shanxi Agricultural University, Taigu 030801, China)

Abstract In order to increase the content of terpene compounds in Muscat wine and to improve the aroma
quality of wine, ‘Muscat Blanc’ and ‘Muscat Hamburg’ grapevine varieties were taken as materials in this
study, and 10 mmol/L of methyl jasmonate (MeJA) was sprayed on the surfaces of grape berries during the
veraison. When the grapes were mature, they were harvested and processed to produce wine. The
physical and chemical indexes of these two wines were determined, and gas chromatography-mass
spectrometry was used to analyze the effects of MeJA on aroma compounds in wines. The results showed
that: After MeJA treatment, the total acid content, alcohol content and total phenol content in both ‘Muscat
Blanc’ and ‘Muscat Hamburg’ wines were increased significantly. A total of 39 aroma compounds were

detected in wines of treatment and control groups, and the contents of alcohols, esters and terpenes as
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well as the total amount of aroma substances in the wines of treatment group increased significantly. The

shared aroma compounds with the OAV value greater than 1 in wine samples included ethyl butyrate,

isoamyl acetate, ethyl octanoate and linalool, which were the main characteristic aroma compounds of

Mucat wines. The Odor activity value (OAV) of ethyl octanoate was the highest, and it contributed the most

to the wine aroma. According to the principal component analysis, OAV and sensory analysis, it was found

that the flower aroma of ‘Muscat Blanc’ wine was significantly enhanced after MeJA treatment, and the main

contributors were ethyl butyrate, n-butyl caproate, ethyl hexanoate, linalool, trans-p-rolerene and geraniol;

The fruit aroma of ‘Muscat Hamburg’ wine was enhanced after treatment, and the main contributors were

ethyl decanoate, isoamyl acetate, § -laurene, D-limonene and citronellol. To sum up, MeJA treatment

increased the content of aroma components in Muscat wine, and made the aroma of both flower and fruit

more obvious. This study provided a theoretical basis for improving the quality of Muscat wine.

Keywords muscat; terpenes; methyl jasmonate; ethyl octanoate
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jasmonate , MeJA) ELA7 ¢ 4 T3 FIRBE A U7 1 FE A5
AP IR i MeJA 23 52 i 46 R S8 b F W) &
B S Me A Vs WM T BOER 0 468 R R s
AR I B AL AR DR PR O AR
LT LR TR SR A IR S5 ) B Y % 2 Wk 54
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Ja A 40 mg/L A el , 5 i & 24 ho 1045
It 37 CHY K i R % BE R S TE 37 COK B S
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2.1 MeJASEWNHEHBEABUIERNZN
X A R AT S A B AL R AR D S L S5 SRR 1T
AN AT /N ECEL C BOBLA R B A
i DB B v FE /N T 4,00 g/L, J8 T T R A 4
. MeJARFRS, /DAL BOR T # 4W pH
AN TR IR TR T A VR R T R A T
3.500 7. 3% [a) o 0 4 BE W 2 s T X B, 43 G
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Table 1 Effect of MeJA treatment on basic physical and chemical indicators of wine

AL S b /NETBOR M Muscat Blane wine FICB 7 H859 Muscat Hamburg wine
Physical and chemical indicator Sof 1@ b3 Xof B Qb3
I JEURE B YR B/ (g/ 1)
SRS _ 1.33+0.02 ¢ 1.63+0.02 ab 1.62+0.03b 1.67+0.02 a
Mass concentration of reducing sugar
SR PR E /(g/1D
. . 6.8440.05b 7.0840.07 a 5.6340.03d 6.0440.06 ¢
Mass concentration of total acid
pH 3.38%£0.04 ab 3.29£0.11b 3.44+0.04 a 3.3640.05 ab
RS BE /% Alcohol content 13.2£0.05b 13.41£0.02 a 11.93£0.15d 12.5£0.10¢
PR BT IRE/(g/1)
SRIREE 0.364+0.03 a 0.21+0.02b 0.35+0.02a 0.33+0.02a

Mass concentration of volatile acid

S M B/ (mg /1D

Mass concentration of total phenol

148.224+1.804d

231.95+2.00 ¢

797.164+3.55b 957.38+2.51 a

AT A R/NG R ROR 22 57 035 (P<<0. 05) . Tl

Note: Different letters show significant differences at the 0. 05 level in the same row. The same below.

2.2 MeJA BN EEFEFE R MRS #I0
A 00 A AN AR e T TR A R R R

@, B Y E T A 4 T A XU L R R A R
7 5T B Y AR bR o A TSR AT GC-MS X 4 45
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1 5 & M oy AT R (R 20, S5 R BOR L TE
SN ECEL BB A rp A W 39 B
RAE R LG 7RSS 23 FhR 2& 8 B 2 A
TR R S I I 2 s /N B X B2 R Ak
PHZH I FE b W B R & 4 i D 3 824. 76 Fil

4 .977.29 pg/L; * BUB A N B4 A AL PR
OB R MW R & 4 B 12 233.01 AN
14 289.35 pg/L. H UL AT %1, MeJA Ab 3 1 3§ 5
TR A R R T R A R T AT
1 7 S0

R2 MeJASEMNHEHBESYRRERENZM

Table 2 Effect of MeJA treatment on the contents of aroma compounds in wine ng/L
TR AR . .
F¥5 {8 [ /min B /NI ECE A AT Muscat Blanc wine  E(B 7 4259 Muscat Hamburg wine
o Aroma Aroma
No. Retention time o
component description X g Ab B popi Ab B
=25 Alcohol
X FHEE
1 5.58 i L — 0.4040.10b — 18.5140.44 a
TR
2 6.76 3-HJ-2-c s — 1.2140.04 b — 2.46-+0.05a 2.45+0.13a
3 7.48 SR AR 229.644+3.64d  253.1842.03b 247.894+1.02¢  344.59+2.50a
4 9.91 LS H R 2.1040.30 ¢ 1.62+0.08 ¢ 27.58+0.52b 75.09+1.01a
5 13.42 P THAE TR 0.60+0.05¢ 1.030.06 ¢ 15.6240.54b 38.99+1.00a
6 18.76 6-F JL-2-pily — 0.9040.10b — 9.094+0.10a —
7 22.25 2 AL 2.504+0.10c  46.53+1.50a 35.51+0.46 b 47.62+0.76 a
/It Subtotal 236.9444.14d  302.76+3.71c 338.164+2.61b  527.26+5.81a
52 Ester
1 3.47 LR T & FEWm 41.21+£28.55a  28.55+0.65b 6.54-+0.15d 15.40+0.50 ¢
2 4.00 IR Z T P R 1.00+0.07 b 2.0440.05a — —
TRE SEAL
3 6.34 TR 2 1 w7 25.76+0.25b  26.63+0.55a 12.4340.45d 20.37+0.74 ¢
-HIETRRZ
4 8.03 e RBE 2.53+0.15a 1.9340.015b — —
H
5 9.23 LRSI A 574.36+3.19d  644.90+2.76 ¢ 786.144+1.03b  936.79+1.58a
6 10. 92 iR e W — 0.61+0.06¢  1128.03+2.00a  712.77+2.54b
7 11.82 PR T g R — — 4.2340.32a 2.9240.07b
8 13.02 BRI B SRR — 10.4740. 47 — —
W
9 14.42 CLiR 2T e 647.03+2.00b  670.93+2.00a — —
WA HER
FrigE EARTE
10 17.23 LR I g - 7.26+0.16 ¢ 7.44+0.14 ¢ 33.65+0.47 a 24.26+1.10b
WA P
11 19.23 PR £, 6.8640.06 a 2.0840.09b — —
HHE
12 25.01 VPR B TR AL JEFF 1309.4349.50d 1942.40+2.62¢  7677.56+7.50a 7611.02+22.64b
13 26.14 LIRTEAERE HAKE — 3.04-£0.07 ¢ 6.9440.15b 7.054+0.17 a
14 26.98 FERRN R R — — 1.84+0.07b 13.674+0.68 a
15 28.70 T-1R £ Tig WBIE R 5.07+£0.21 ¢ — 34.13+0.81b 35.3940.46 a
16 29.43 SER ST g RE — 2.0140.02¢ 14.85+0.75b 27.67+0.83a
AL b
17 29.93 LR A g — — 9.26-0.48 —

HACH Ay
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J¥5 CRE RS E]/min R e /N B Muscat Blane wine  BUERAF #5455 Muscat Hamburg wine
No. Retention time Aroma Am_m?
component description X e Ak B popiist b3
18 31.15 petde pi — — 81.05+1.00a 72.52-40.97b
BEIG TR £ R
19 33.61 FRFEE A A — — 70.66+£0.47b  152.34+2.08a
20 35.18 CR T WH — 0.744+0.06 — —
21 35.33 AL WA JEiBE 62.53+£1.50d  109.1040.36¢  1536.22£7.70b  3474.54+45.90a
22 40.57  FEMEREE  RBE — — 15.9640.34b 33.124+1.35a
23 007 Akemom  EE 2.2340.15b  8.83+0.06a — —
i
/T Subtotal 2685.3141.56d 3461.7143.83¢ 11419.48-+19.35b 13139.82478.06 a
54725 Terpenes
1 12.67  p-HAEWE HE IR — — 39.80+1.25b  124.774+1.14a
2 14.43  D-FFEER Pl — — 27.6240.91b 46.1040.39 a
3 16.70  RA-B-F s MG HmAE 35.47£1.50b  57.24£0.3la 14.4440.47 ¢ 14.644-0.98 ¢
4 18.38 Bk HkiE, — — 15.78+0.42a 3.9940.11b
IR
MG 5T
5 23.16  JytEmE A2 753.874+4.01b 1045.93+0.91a  221.35+3.22d  271.14+1.80¢
HAL T
6 26.35  HEE Pt G — 0.39-0. 06 ¢ 49.24+0.81b  61.87+1.63a
AL
7 26.60  HAIHEE BT 82.77+2.04b  97.9340.8la 84.68+0.59b 75.78+0.69 ¢
FrigE B
8 32.48  FHME BOLAE 29.804+1.06b  49.534+0.76a 19.0140.88 ¢ 19.90+0.41 ¢
PNLLy i
/It Subtotal 902.10+8.53b 1212.82433.59a  473.10+5.00d  619.55+2.53¢
[ S 1% — 45 2% Norisoprenoids
1 27.71  BEEW MW %ﬁé R 0.61=0.04 ¢ — 3.4740.42b 4.0140.18 a
17
/Nt Subtotal 0.61-£0.04 ¢ — 3.47+0.42b 4.01+0.18 a
Hit Total 3824.7643.96d 4977.29433.90 ¢ 12233.01+26.92b 14 289. 35+84.47 a
2.2.1 BEMHR TE/N B B A A B2 W R Y T R R

2 G T S R 22 0% R R IR T R
Y, 23 3 N R 4 T PO 2 SRR S RO RN R 2
{EL PR T H 7 e A g3 R SR R R OR [) T
REHCR WML MBEEF" . E /NS B
T AT PR B G R 3- P 3k -2- O E L SR G
OB BB | 6- H 3k -2- e i IR 23X 7 b i 2 )
Jr (R 20, o BT RO R Y R N B
1075.30 pg/L), i B Bt 8 5 19 76.53% , %Y
JoT LA 2 B 0 R o G AT A R S Ok

A3 0. 40 F118. 51 pg/L, 1 76 XF BE 40 b R 4G HY
R EA W5 BORAEA ,7E MeJA RS /N E
B BB A h R T B AR R R 3 0]
T A4 03 F112. 11 pg /L, A fofi 2 46 10 1) 46 A B VR AR
2.2.2 BEYR

P 24 4 Jo RO T 4 A0 S R AR A L 7E
7 250 0 T v BE R RIS 2 X 2 A U )
K. HXHAME,  NAEE B AE bR
2 b MR 28 W T BT e W BE 3 ) BG n T 776,40
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1720. 34 pg/L(FK 2) . AT FE b AT (4 1 25 9 T
BAG 6 R, RO T MR T . L5 I .
4-TRAN IR TR F TR S TR AN 2SR £, HL b ot i ik
J3E B v 0 R R TR LR T T A T g A AL SRR
AL . MeJARLFRJS /N BOBE 4 %50 o 1R
ST S B, BOML A A A Pz ) A BT R
i 5 Ab P AL RE R T R L BR L 2R S IR RN 28 R £
i JoG o vk B S B n, ELA AR S SRR A AE R
LA SRR o I Ah AE /N O A A
P E W 1 B R S (600 pe/L) , BT FHE
8 RIRE T IR G R L 7E MeJA Ab 35 R B
S RN AE BB A A T v R T ) A R R 1
O R F R (700 pg/L), HA 3% & (0 &<, fF MeJA
Ab B 0 VAR A TR AR .

2.2.3

i M & 4

T R S TR B AR S e e A T A
AR A B SR SO R AR AR B SE r SR A
) 8 Al I AW T, MeJA Kb FRLJS /N BB BUH

Fig. 1

B " R 2T FP R 9 2 R A BRI T 34, 44 %6 AN
30.96 %0 (3R 2) o AT rh LA A il 0 25 9 oL AL 4
S 3K -B-2 il M 5 R R I A B 7E MeJA Ab
BT, A T IO ek vk P I I T A AT A L
T BB ESR . /DB AU
FE b s -2 WA P I A I I A T AR
T IR FEEOR A A B AL RE - H R
D -7 A 0 0 A 550 T O ek VR B W S R IR G g
Y BA &R A WA R EBOR AL S S
2.2.4 BFR I

FE BB AT bR I B A v R Y B 5%
B L Y E TR s, B R 2 M
BAEME R . 1 MeJA LIRS, BB & 450 b
-4 W 2 WHEIN T 0. 54 pg/L.
2.2.5 ERH4HH

Xof 7 2 10 T AR S TR AT LAY A BT L AR
7R PCLAIPC2 43 fiff B 1 A4l By 2219 72. 85 %%
M 15.83%, Bt 0 88.68% (& 1), BB & i T

T # 7.8 Butanoic acid, ethyl ester
SERERAE
“Muscat Blanc” treatment
o

2,6-Octadiene, 2,6-dimethyl-

F##8 ZBethyl laurate
CE T B Butyl caproate

F1#8821,6-Octadien-3-
ol, 3,7-dimethyl- °

Rst-p B A

22 2B ethyl Acetate 05 -

BomEhE

‘Muscat Hamburg® treatment

A

[%iB 1-Pentanol
BrhiEE 1-Butanol, 3-methyl- -}

SEATIES Propyl octancate -8 %88 Z.B Decanoic acid, ethyl

ester
FERF B Octanoic acid, 3
methylbutyl ester
5B Pentadecanoic afid,
3-methylbutyl ester
F#5 T n-Caprylic acid
isobutyl ester

B- A% B-Myrcene .
8 1-Hexanol .
88 1-Heptanol ‘.

ZEES i 1-8utanol, 3- e
methyl-, acetate

trans-B-Ocimene .. e © FIESTEES Pentyl propiond D—ﬁjg'ﬁﬁ D-Limonene -

CERZE IRETHZE % 788 phenylethyl Alcohol —g , BB 6-Octen-1-0l, 3,7+

Hexanoi acid, ethyl ester ® Butanoic acid, 3-methyl-, ethyl ester P dimethyl-, (R)-

el ez s o . ° c _
|Propanoic acid, ethyl ester-1 A -0.5 05 ° - Z = p-lonone 4|
JERS ZB§ Heptanoic acid, ethyl ester ZESERERE (R)-avandulyl acetate &° \_ TEZA Nonanoic
% ZBoctanoic acid, ethyl ester ° acid, ethyl ester

©—— tAVHBS a-Terpineol 3-FA 5 -2-28 2-Hexanol, 3-methyl- B t-a-RIRER 2B ethyl

hABER R

‘Muscat Blanc” €K

-05

trans-4-decenoate
- A5 T & Butyl propionate
SHEFARE Hexanoic o-ZBSHHIREE a-Terpinenyl

acid, ethyl ester acetate

HUIRAE 2H-Pyran, tetrahydro-4-
methyl-2-(2-methyl-1-propenyl)-

ZEEEM B Geranyl acetate

6-FA E-2- B 2-Heptanol, 6-methyl-

BoREA R

‘Muscat Hamburg” CK

A

1 2HPFEHBELEERNBHESYRERSHRTENSHE

Loadings of aroma components and distributions of treatment and control groups of two kinds of wines on the PCs
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PCL A IE [ 3 , 111 /N A BCR A7 T PCL Y 1717 i 5
2 ol 45 28 19 X BB (32 T PC2 B 67 1m) S5, 1T b B4 47 T
PC2 (Y 1E ) i o 4 N FE 73 A T A2 01, Ui WA
[F] i il T MeJA Ak 31X 7 25 10 A W) BT 5 ) 2
SR AT P R ik AT K gy . LRSS
BT AE 24 Ay b ) s A A R o I BB
S B /N B A 3 A R A R 2 R R Y T
G SFIRE(NIRLTE LR OB . TR A
R R R KT CMR TR . 3-H 3 T MR 1k
O IR RO A3 Rl s 28 O /i e X -3-%
o R I D) 5 e g R R BB A Ak B O T A
FRESF WY A TE S PR OREE 5N RS
fist O WE AN PERED (7 FhE 28 (SRR N TR B TR L Tg
VRS BRI ORI R R T
fi Fl 2, iR 7 A< BT 5 ) A1 3 R 44 25 (B- A B L D-
PP A 2 W) o R A& S 5 7E X N AR

(1) 0 o vk B B S T O AR . T, MeJA
A BERT DL 50 27 e L AR S T T AR
25,
2.2.6 XBEAYR S

AR TEMEAE COAV) J& & S 10 ok B 55 R 5
1 (L P9 LU A, AT >fe 3R 7R A A3 T o0t ) 2 0 A <Y
DUHR . 7B /NEBOR B # AT OAVEH K
TIWMESYFEMNAEIOM AR, ZH AW
BIERSYREE TR . LRSI ¥R
i 1 0 R B, e O AV A fie KIS 1R £ g, 4T 7
AIEADTIRECOR . B350 27 B A
rh R ARG (<4 pg/L) E S i T I i e
B BB A 0. 007, ff KL OAV B 48 K (=500, 4 4
WG FH R TR K . R AT, B S R G A A
FRM BT S Y & & A IE L, &S OAV H
A OAVAE B, X 7 S5 ) K

K3 BHEPFHEESWERNOAVE

Table 3 OAYV values of characteristic aroma components in wine samples

/IN B 2 B A H 4 0

75 R BIfE/(pg/1) Muscat Blanc wine Muscat Hamburg wine
No.  Aroma component Threshold

pagiist b2 XT R Ak P
1 TR LT 1. 000 25. 80 26. 90 12.38 20. 11
2 LT W2 2 1 0. 100 25.00 18.00 — —
3 LR S I i 30. 000 19.10 21.47 26.21 31.25
4 O R 70. 000 — — 16.12 10.19
5 CR L 14. 000 46. 22 47.91 — —
6 R LT 5.000 261. 86 388. 40 1535.53 1521.61
7 LR 2 Mg 200. 000 — — 7.67 17.45
8 B-F H: 15. 000 — — 2.66 8.33
9 Dy s 10. 000 — — 2.75 4.59
10 RA-p-P#EaH 34.000 1.04 1.68 — —
11 Bk 0. 200 — — 79.65 19.45
12 FfEEE 6. 000 125. 60 174. 47 36. 69 45.17
13 HE¥m 40. 000 — — 1.23 1.57
4 FNEE 30. 000 — 1.63 — —
15 B-%% 0. 007 85.71 — 514. 29 550. 00
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S8 RN HT A B E MeJA AL BES , TR
LB CRTHEE .CMROEE JF R X -3-% ¥ i
RV I JSEO0F /N BB A A Y A R I AR T
LR O ORI TR B- A B M (D-Fr i f A 5
Pt %o * BB A A T 1 R AR
2.3 MeJAREXMBHBREHFENZ I

st 2 /N EERT A G 50 PV R A T IR T4y, A5 R

AR . MeJA RS 24> il Fft 28] 200 T4 14 6 0 44\
FAR IR F 8073 LA L /N BB A A T R RAT
B0, HAT AL RAE M3 A 25 A, 5 0 IR A
L, Ak PRATI AR TP AR SIS M BOBL A A 4 T
TR T AL, A B2 B ] R T IR A i LAk P 2H
Hh e AR R R 0 A IR L S0 T R SRR T
] RE -5 P S W o o e v P AT O

R4 HEENBREITLS

Table 4 Sensory evaluation scores of wine

im HMIRCL043) R0 ERA0)  HURPEC204)) 410050
Appearance (10 points) Aroma Taste Typicality Total score
Treatment - — . ) ) )
G BG4 (30 points) (40 points) (20 points) (100 points)
ANSE:e Rapid
3.90 4.18 22.55 32.05 13.27 75.95
‘Muscat Blanc” CK
/NE AL
4.18 3.90 25.18 34.81 15. 36 83.43
‘Muscat Blanc’ treatment
O A R B
4.23 4.34 23.35 33.42 14.63 79.97
‘Muscat Hamburg’ CK
HeB A 4k 71
4.56 4.26 26.63 35.53 15.82 86. 80

‘Muscat Hamburg’ treatment

3 HRESER

TEAWEFE T, MeJA # i © /) F BB © B
B A A RS R SR TR O A U A P A
BG4 R o, A A R vh A R R
LBk BRI R B R R ER . AT
FERW], MeJA G 3 B L v SRS, m] 25 4 2R 5
Hh e S o AR R A AR B AR Y
o v

i 75005 v B2 W 0 ok A TR KB K
B PEmE MK £ B S5 s — B e ok A AR S, g
e, CEt COBE, BA T I EK, JE T oM iE %k
Yo (GLV) , 2 % 2R 58 v 30 38 1 A 0o, Tl R
F 1 (LOXD 2 GLV A9 & ik 42 h il s g
9% S B0 AP RIS it MeJA AT 380 “ AR g Bk " Fhas”
Scorp 2 SR, OJF BN R S LOX g I
P FEAR BRI, MeJA A B S C BO F M A
W b O o RS R AR R, AT AR T MeJA i
T OB AR LOX BN S8 Bk,
MeJA 4k 215 3 %5 10 P ST | S B | e MK £
Jot iR B B AR AT P B EUR OAV E /N T 1, %
T A A RN

Fif 202 /N OB BB T P T R
JE B e 1) — 2B S, TR R IR BRI R 2R
AL YE T R OB . 4 1R 5 % g A= 12 OB, b o
IR TR B9 OAV (B 5 K, T T 70 2485 T A6 7 F2R A
BYLE SR R L O SR RN
W OAV A e KIE=FR LT, OAV {H hy 418. 85~
635. 79, 1M H. T & £ Fig 71 2 R 5 1B A9 OAV K
T 1, 5ARMFREE R -8 W TROE . LRSI
P R 2 £, T e JB A 784 ) 25 0 6 265 9 19 4R AiE & X
Yl . AR MeJA ZbFE 5, /N BCB D BB
T A EE TR LR AN £ R S IR A Tk
I, T TR £ ERAE /IS F B A B A g i, AE B
B AL IR R R AG . B W2 AE B 5E R I MeJA
Ab &SR R R A AT R R 2 B (A
1% 16 o it Vi B R A . MleJA 4b 350548 A 42 5 ¢ 15 [
AU ER Y R R R E 5 LOX & & A
S B IG5 36T MeJ A i 4 A 2 T
HR TR 2 W I 11 5 R AT o i — 2B T

W 25 W S5 e I A R A Y R AE A S A A
LR (CB) BRI (C10) A 2B 15 M (C15) L ik
i CC20) FN U g s CC40) , Hodp Bl ik 59 e e+ 5
B, U057 o A A T T S A O RN A
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HT T B Ak S 0 1 AR DR G o 288 R B A
XoF 7 A R S GE A K . AE R R )
I o b 3 FH MeJ A Ab SR S 4 7 TS o 05 R I
5 BN A R AE WS AL A W T R R W T
775 D Onofrio 481 X} 58 W 4k 28 W 52 E 17 MeJA Ab
B, Qb 20 2 T O B A B Ak ) T R
XF LAY 7. 39 % i LA I & Y 16 A EL G Ak &
1) IO o R R 4 W R N DA g R SRS 4
B—F, —J7 M, MeJA A 2 w5 4 45 5 92 b g
fitg 1 36 1 R R L A R A A A AR R i
A%, X 25 T R A R R A AR R T 5 —
J7 1, MeJA AT DL 3 i 28] SR S v s I 28 9 ot 2R )
B a8 R v S B L TR ) 3 3K A PR A e 3 TR
CTPS) 2 F 1- it 48 -D- A i B -5- 8 R A i 5
(DXS)' 52122 A 5% oA Xof 4] 2 S5 52 v il 4 25 ) I
B BURH 53 K AT 43 BT, A J5 B X MeJA 2 & 4 4
i s 2 B0 43T BIL AT ER AR SR o

IEAE AR B 5T MeJA &b B G 25 38 A0 T < /N (1 3K
B ECHL A A AT PR R M i LR T B
B A AT b A £ R, Ak P T R (TR
FTXT R, nTRE 2 T MeJA R HE T #4578
AT AEY A . A B R B, MeJA b 3] )42
B TARTCAE Y AR s e
2O R A R P e e R, S
ARHFIE R —E

A A A ARG AN o BT B /N B
CEUCHLA WA E R R R YIR N ERR O T
M2 B . £ TR 5 N BE AN 5 RE B, b o R £ TR
OAV {5 K, W4 7 19 & 0Tk i Ko 7E MeJA b
BRSO/ B R A 6 A B B AR T B
A A R A B AR T, BB MeJA A B R
LS R A TR A ) A A . AR RO
— R MeJA 52 M i 45 S 52 vl 5 250 0 i
J7 F LB LAl
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