513 % 5522 ) B 2 4 T iR o Vol. 13 No. 22
2022 411 H Journal of Food Safety and Quality Nov. , 2022

FARH, BEath, O3, AR OB, AAL
M REFE L SR8, #M 225009)

W E: B BEMEELRFIRTEENY IR A RN, FE RATZS B MAER-S A AR
SBIRHERT A . WERI . GG BRI RNATAE SR AR 4 A A A T TR B A A, JFRIE 3R
i (principal component analysis, PCA)FI#S 6 PE{H (odor activity value, OAV)Z AR LAY 3 B
gro GEFR 5 AW 96 R R MWL, S NS . KRS MRS BESE. WSS, MyZRLL K HAbALE 7 K
K, Ho 8 HEAE S S B Eos . WS R F OB E 16 B EZHER Y BT F a4, v
R 3 A FERSr, BiTTTEkAAH] 95.400%. ST REE, B 1 EROT SO, EREE, k. k.
PSR FEAEAROG, 5 4-F AR T E | 4- 1 SUHEAR R R TG | 4- PP AU YRR IR FIAR Il o B R DG o
55 2 FWATTERBCR A A R e . B Lk, JB TR A Y. 5 ARG L 8 FOCHER S
YIB(OAV>]), AHAMERCE, HENE, KK EFUBEWREDHEE 2 XEEMEM, X ax
MAIER B A BTk, B T S RELASL, A SSWE | 4- AR HT XA AE A BTk AR, LAt
TERSCHEAT T S8 AUIEAETE R F kA b, IR B Bk, (H E 23RS AR Y ol
TEXT AL AL TP R A b, mT RAE P43 A RIS AE A R e S A . kG S5 0 bR

KR AL AE; TS [ AR AR IO - ks #ERMEI G, F 53 4 Hr

Analysis of volatile components in different flowering stages of ‘Baiyu’
Eriobotrya japonica flowers
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(College of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, China)

ABSTRACT: Objective To investigate the composition and change rules of volatile components during the
development of Eriobotrya japonica flowers. Methods The qualitative and quantitative analysis of volatile
components in Eriobotrya japonica flowers at the young bud, emergence, initiation, bloom and meiosis stages was
carried out by headspace solid-phase microextraction-gas chromatography-mass spectrometry, and the main aroma
components of Eriobotrya japonica flowers were identified using principal component analysis (PCA) and odor
activity values (OAV). Results A total of 96 volatile components were detected in the 5 periods, which were
classified into seven categories: Aldehydes, hydrocarbons, esters, alcohols, ketones, phenols and others, among which
benzaldehyde had the highest content in all periods. Principal component analysis of the 16 kinds of main volatile

components during the development of Eriobotrya japonica flowers could be simplified into 3 principal components
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with a cumulative contribution of 95.400%. The analysis revealed that the first principal component was highly
positively correlated with hexanal, benzaldehyde, heneicosane, tetracosane and benzyl alcohol, and highly negatively
correlated with anisic aldehyde, 4-methoxybenzaldehyde, methyl 4-methoxy benzoate, ethyl 4-methoxybenzoate and
phenethyl alcohol. The components with large contribution from the second principal component were pentadecane,
hexacosane and nonadecane, which belong to alkanes. A total of 8 key aroma components (OAV>1) were detected in the
5 periods, and the common aroma was hexanal, with a grassy aroma, which played a crucial role in the regulation of
aroma during flower development and contributed greatly to the formation of floral aroma in ‘Baiyu’ Eriobotrya
Jjaponica. In addition to hexanal, decanal and 4-methoxybenzaldehyde contributed to the aroma of Eriobotrya japonica
flowers and were also the key aromas of Eriobotrya japomica flowers. Conclusion The volatile components of
Eriobotrya japonica flowers may vary during the development of the flowers , but the main aroma components are
dominated by aldehydes. In the development and utilization of the aroma of Eriobotrya japonica flowers, the flowers of the
young bud stage and the full blooming stage will be used as raw materials for making food fragrances and flavors, ezc..
KEY WORDS: Eriobotrya japonica flowers; headspace solid-phase microextraction-gas chromatography-mass

spectrometry; volatile components; principal component analysis
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Fig.1  Eriobotrya japonica flowers at different stages
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Table 1 Content and volatile components of Eriobotrya japonica flowers at different stages
xpl g REEE fetm cas FRiugke)
fmin Y R v T T R T T RT3
1 6.87 CL 66-25-1 19.34+4.64  16.14+231  14.70£0.72  10.80£0.50  14.61+3.01
2 10.47 2-CLIAiTE 505-57-7  43.06+4.67 28.40+0.90 22.52+2.17 3234571  61.38+5.03
3 12.44 IE=F 124-13-0 - - - 3.2240.10 3.62+0.02
4 1527 T 124-19-6 - - - 32.40£3.87  46.21£1.70
5 15.30 T —E 112-44-7 - - 18.64+0.03 - -
6 15.43 (E,E)-2,4-C ZJ&IE  142-83-6  48.00+5.82  30.95£3.29  25.56+3.68  37.06£4.90  29.63+6.14
7 18.09 L 112-31-2 - 8.20+0.02 8.14+0.89 7.97+0.90 8.60+0.06
2 8 18.62 7R 100-52-7  882.38+44.41 720.08+36.46 672.00+40.85 568.11+32.11 534.41+36.47
9 22.99 R AN SH I 638-66-4 - - 1.44+0.03 1.19+0.01 1.45+.09
10 22.99 1E - AR 2765-11-9 - 1.26+0.07 - - -
11 22.99 + = 10486-19-8 - - 1.32+40.01 - -
12 22.73 @)-7-F75WIEHE 56797-40-1  8.61+0.10 - - - -
13 29.49 4- A R P 123-11-5  23.53+£7.13  175.28+17.12 401.90+21.94 328.07+16.96 229.23+19.93
14 29.81 PRI A 104-55-2 - - - 2.19+0.02  2.07+0.44
15 36.23 FEPE 120-14-9 - - 1.56£0.01 - 1.41£0.58
16 38.84 4-H AL REERE 24680-50-0 - - 3.01+0.16 - -
At 6 Ff 7 Fil 11 Fh 10 Fif 11 A
17 8.30 RWaYSH 544-76-3 - 17.27+0.11 5.97+0.79 1.50+0.02 7.88+0.10
18 8.55 2-H H L 7045-71-8 - 3.84+0.27 - - -
19 891  2,6,10-—HIE:T ki 3891-98-3 - 3.96+0.01 - - 2.88+0.40
20 9.02 3-F 3~ A 6418-46-8 - 4.51+0.21 - - 2.20+0.03
21 9.58 + kR 112-40-3 - 9.98+0.10 5.59+0.05 9.37+0.65 -
22 10.06 N AV S 630-06-8 - 1.26£0.01  13.89+0.46 - 9.30+0.23
23 10.37 4-H I o 6117-97-1 - 7.10£0.02 3.53+0.10 - 12.69+0.15
24 10.93 B o 112-95-8  35.76+0.24 - 2.28+0.02 - 18.37+0.47
25 1097  2,6,11-=HI3+ "5  31295-56-4 - 9.19+0.43  4.97+0.36  3.61£0.02  6.14£0.51
26 11.26 RREIRCH 629-62-9 16.80+1.48  54.84+5.44  26.82+2.82  14.20+1.45  65.71+6.38
27 11.51 T ke 629-59-4 - 9.84+1.12 - - 13.23+0.79
28 12.06 4-2,3E-5-FREThe  1632-71-9 - - 2.03+0.18 - -
29 12.78 + =k 629-50-5 11.01+3.04 5.44+1.89 8.27+0.10 5.92+0.06 -
30 13.10 R 6765-39-5 - - - 1.114+0.02 -
31 14.99 Ttk 629-78-7 13.45£0.11  14.10+0.68 - - 7.37+0.05
32 16.16 ANk 630-01-3  24.53+2.81 29.04+3.82  23.10£3.29  7.20£1.85 34.56+2.91
ek 33 16.51 B S 629-94-7  101.23+12.09 118.99+15.67 58.92+9.61  23.00+1.35  48.12+5.96
34 16.57 RWAYS 593-45-3 - 0.88+0.07  29.94+1.21 - -
35 16.86 iy AN 630-02-4  23.6542.73  20.50+2.39 1.51+0.34 - 7.76+0.97
36 19.37 XA WIN S 3386-33-2 - 2.46+0.03 1.02+0.07 - 3.15+1.02
37 19.62 ke 646-31-1 73.26+12.66 15.19+2.49  3.89+0.27  5.54+0.33  11.47+2.09
38 20.42 RWIRS 629-92-5 40.76+4.61  51.89+423  50.29+6.51 18.67+0.88  52.66+4.98
39 20.42 VY- P e 7098-22-8 - 2.32+0.18 - 4.40+0.24 3.09+0.21
40 20.53 RVAYSE SN 5 4445-06-1 8.99+0.10 - - - -
41 21.47 A7k 4860-03-1 - - - - 3.6240.25
42 21.72 B S oY S 593-49-7 - 3.25+0.14 3.27+0.21 - -
43 22.37 N-—FJuki 630-03-5 - 2.46+0.10 - - -
44 22.45 + R 629-89-0 - - 1.53£0.02  3.01+£0.26 -
45 22.45 12-W 475k 7320-37-8 - 1.43+0.16 - - -
46 23.57 1,4- T H AR R 150-78-7 - - - 2.83+0.11 -
47 31.29 B-R§EER 2 h 6125-24-2 - 4.56+0.01 43.89+3.67 50.82+1.45 -
48 34.64 I T 629-99-2 - - 3.83+0.12 - 2.18+0.09
49 34.66 =tk 630-04-6 - 3.18+0.07 - - 2.85+0.86
At 10 Fh 25 Fh 20 Fil 14 Fh 20 Fh
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= 1(5)
s gy REIE oo CAS i (ngke)
/min 4175 R A IR R KA WAL
50 12.06 LR C TR 142-92-7 2.91+0.07 - - 2.4440.10  5.96+1.02
51 13.40 TR -1 13361-34-7 - - - 2.29+0.04 -
52 20.72 O R CU R 6378-65-0 - 1.68+0.12 - - 1.19+0.08
53 20.88 25 P i g 93-58-3 - - 5.11£0.10 13.67+5.43 -
54 21.95 W iR TR 93-89-0 15.59+0.89  14.68+3.11 7.58+0.18 - -
55 23.37 LR K Hig 140-11-4 - - - 1.76+0.31 -
56 24.46 JR R B B 93-60-7 - 6.43+1.99 25.56+2.20 24.48+3.18  4.11£1.56
57 25.32 JRR £, T 614-18-6 - - - 3.56+0.04 -
2,2,4- = HE-1 3
ek S8 26.77 e 6846-50-0 - 2.3340.09 - - 1.9240.10
5 TRER
59 30.53 R TR 6789-88-4  13.70+2.35 - - - -
60 30.54 IRIEER FF iR 103-26-4 - 7.38+0.77 19.57£2.24  22.00+5.61  8.7042.69
61 30.89 4-F A LR W R F 121-98-2  76.11423.44 247.78+40.49 441.30+27.39 336.98+33.35 205.17+18.51
62 31.49  ER-3-cUABERHERER  25152-85-6 2.86+0.37 - - - -
63 31.64 4-F ALK R 2T 94-30-4 5.93£1.09 14.134220  49.06£9.31  104.49+10.08 67.25+15.77
64 33.20 i R Y ik 112-39-0 - 0.78+0.08 - - -
65 3713 34-THAHCEHIRHER  2150-38-1 - - 1.83+0.06 - -
66 38.72 SRR R 5 T HR 84-69-5 - 1.98+0.12 3.34+1.31 - 1.80+0.92
ait 6 Fif 9 Fif 8 i 9 Fh 8 Filt
67 10.03 2-T Fe-1-2E 3913-02-8 7.76+0.59 5.42+0.73 - 6.14+0.10  9.73+0.94
68 12.15 DU A 2051-33-4 2.10+0.19 - - - -
69 12.96 L FE2E i 2425-77-6 8.29+0.52 - - 1.35+0.08 -
70 13.43 - =B 629-96-9 - - - - 2.57+0.57
71 15.11 - 928-96-1 - - - 31.07+2.02 -
72 15.12 3-CL -1 544-12-7 19.2143.07  18.94+2.01 39.9243.13  22.77+2.03  33.54+7.17
73 15.70 i ;-2 B L 2R TR e 25144-05-2  46.01+1.14 - - - -
74 16.06 2k 1-t e 5333-42-6  13.13+1.05 - - - -
75 17.97 11 A B 661-19-8 - - - 5.13+1.04 -
76 17.97 3 PO 1653-32-3 - - - 3.73+0.97 -
e 717 19.23 J5 T 78-70-6 - - - 3.94£0.79  4.48+1.02
T 19.50 1-2E 111-87-5 - - - 7.97+0.51  6.48+0.84
79 20.56 T+ JumE 1454-84-8 - - - - 2.90+0.34
80 21.53 I P B 1 IR 3 35192-73-5 - - 4.33+0.32 - -
81 21.95 1- Tl 143-08-8 - - - - 8.47+1.56
82 22.49 1,10-3% % 112-47-0 - - - - 3.01+0.32
83 22.49 5T -3 - 45 -1 -l 10340-23-5 - - - - 3.63+0.83
84 22.87 (- —FH e 547-61-5 - - - 1.39+0.23 -
85 22.98 - belE 506-52-5 - 1.80+0.34 - - -
86 26.60 74 F it 100-51-6  65.20+2.92  54.89+2.20 19.46£6.15 18.53+0.69  18.13+3.95
87 27.31 RO 60-12-8 6.14+0.28  10.15+1.21 19.65+1.68 22.67+0.40  17.59+3.91
88 3431 4-F A LK 105-13-5 - 6.91+3.69  23.69+4.18 25.17+3.60  8.73+2.46
A1t 8 il 6 Fil 5 Fl 12 Fip 12 Fh
2% 89 26.14 IS TR il 689-67-8 2.70+0.07 2.64+0.05 2.46+0.04 2.41£0.26 1.73+0.47
90 27.87 B-E% 41 79-77-6 2.31+0.10 1.66+0.02 - - -
&t 2 Fif 2 Fif 1 I 1
w2k 91 27.30 2,6- BT FEXT B By 128-37-0 17.76+0.59 - - . _
92 34.91 2,4-RUT HOR Y 96-76-4 2.48+0.21 1.98+0.15 - - 1.57+0.22
Gt 2 fip 1 0 0 1 A
HiAh 93 8.07 1E & IE 17071-54-4 - - - - 1.31+0.06
94 20.57 T\ Ak 2 A ik 930-02-9 - - 2.24+0.10 - -
95 20.68 TR TR TELEY) 27458-90- 3.88+0.16 - - - -
96 27.53 KON 140-29-4 - 4.25+1.18 16.62+0.86 19.354+0.41 5.76+0.94
Gt 1 1 2 fif 1 Ff 2 fip

T~ A ORI o
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Fig.2 Total content of volatile components of Eriobotrya
Japonica flowers at different stages
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Fig.3 Relative content of main volatile components of
Eriobotrya japonica flowers at different stages
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BIEAN BT S H B, HA ) B AR SR, WORHEA T 2 B4y 43
Bro Bk, K S AN BIAAEAERE S BRI B 4 16 FhE %
PEY) BT ZH A 5> 16 B AERE, F1 ] IBM SPSS Statistics 25 %X
PRI T oA, 453 F2 000 P FR AR AN BT Rk 0 3 2.

MF2 PRI LLE , FREERT 1 M ERSE 34,
PCI Tilk %y 57.250%, PC2 TilkZE N 25.673%, PC3 Tt
BRRN 12.477%, A0 3 AT Rt srik R 2 2k %)
95.400% . 2 AP U ) = SEALFE B AR i, 56 1
AN F A X R B R T 1, B 2 AR RS Bt
TR E KT 85%. Al LRG3 A~ F WA AMT TS =
BEAR R AW AL, AR RO T b 0 Y A
Blo Bk, FHAT 3 A 3805 EA T AR A6 A SR RN 2
AT

F2 MALLERSPFHEERS ESTE
Table 2 Eigenvalues and variance contribution of principal
components of Eriobotrya japonica flowers

EWs EEE Ji FETTIRA % RITTME %
1 9.160 57.250 57.250
2 4.108 25.673 82.923
3 1.996 12.477 95.400

78 5 R4 22 TR A 56 R BOFE B AT (L A5 A&
B, BB RTAY+-Fm S TR IE /A e, BUE R4
YHEM, FIZIETR-S H— TR I R R R,
SW T AR BRI R b B R

MW 3 ATAEH, 5 1 ER ST K2 C
B RHEE . AP AR k. . 4-
AR RPES ., 4-F AL F IR O g . KH BRI 2 1E,
HAR B4 510 0.924 . 0.945,-0.931, 0982, 0.895, -0.816,
—0.888. 0.964 F11-0.989, % 1 EW /5Ol FKHEE, —+
—t . A P0kE R BERE FEEAR DG, 5 4-F AR
AW R PG . 4-F R R C IR AR 2 B B
M. 5 2 ERS TR MA S 2Rkt oSk
M+ Tuke, AR50 0.899. 0.917 F10.846, #BJ&E Tk
BERMEY .

F=3I ERSHATER

Table 3 Principal component loading matrix

e Ty
1 2 3

L 0.924 0.246 0.183
2-CL AT -0.127 0.765 -0.621
(E,E)-2,4-C i 0.676 -0.513 —0.494
7 0.945 -0.099 0.192
4- A SR W R -0.931 -0.055 0.354
ke 0.266 0.899 -0.131
ANk 0.382 0.917 0.113
5 0.982 -0.009 0.187
—puke 0.895 -0.176 -0.230
T Iuke 0.274 0.846 0.457
4- F A R Y R Y iR -0.816 -0.153 0.557
4-HE IR iR 2 1R —0.888 ~0.200 -0.413
3-C M- 1-BE —0.618 0.468 0.328
7% 0.964 -0.153 0.098
R —-0.989 -0.098 -0.063
Ty M EE PR 0.520 —0.689 0.492

2.3 MIBEXBESRS SN

AT I SRR T2 S v S A UR(E 2
[A] 1 E RO 4 R IR ik ) o IO AN BB U X <
ah SR TTRRARRE, R il A SR EL I DR A
XA A RGBT . LU 5 I IR AE Y T 2 4
AW RO AR, A B A SO A R, T
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T FEFES BN OAV, ¥ OAV KT 1 M) i & g 65
SN s

MF 4 FTLIEH, LEEH 8 il OAV>1 HCHES
WAy, WIEREYS ., BRS. BEMS, 41 OAV>1 MIA 2
Fl, MCUEE. ZRFEE, OAV fH/M5IJR 2.58 1 1,18, X WiFh
TS B3 R AR A 35 30 ) DG B SO o) T ER
OAV>1 YA 3 Fl, 4352 O RE(2.15) . 25(2.73) 1 4-
H AL RE(1.15); LRR OAV>1 BIMIFA 4 F, 434
EOE(1.96) . T —MWE(1.49) . Z5TE(2.71)F0 4-H S FEAE F
(2.64); JEALIIA 5 R OCHEE NS, % OAV K/MHES: &
T (29.45)> M [i5(7.97)> Z% 5 (2.66)>4- F 48, 3 7 HH i (2.15)>
CLE(L.44); BHEIAHE 5 FOCHAESLSY, % OAV KU
HEH: T (42.01)>28 [ (2.87)>C\ % (1.95)>4- I 4 JE 7K
f(1.50)>1E 3 (1.07)

5 AR R OCRE UM R OB, HERE, K
R B BEEINEE DI EE ZCEZEWEM, X

‘H B RHEIE R I A B R Bk Br T S BELISE, 1R
W, A-H AR H X AR A R Tk R, d Al
FEAE A S A ST o
3 3
3.1 BREYIR

ER 1K 3 RIBRYIRAEYEN G ERE, M
EMAEELE, SEARBED, AREEY) R GAEE KM
P S iR —2, MR I TTLIEH, O, R,
4-F AR RS RAMAIE A | sy, R 4-F 4
HEAEHBSEER, X5REESIMMIE—5, AP
RIC EERAMATE M SR Sy . B R E R —
AR, (H AT Boh, 7% F R AR AL & W B o i i
m I, BEFRELL R, FEEL OAV A TELE 1
KF 1, HA 4 ABHIYE/NF 1, FrPUOEH R L e R AT

®4 BEFMEETRNPAETSHESHSKEER, ESHER OAV

Table 4 Odor description, aroma threshold and aroma value of aroma components of ‘Baiyu’ Eriobotrya japonica flowers at different periods

. Ja HRE
k&Y TR E/ (ng/kg) TRAHE DEN DEE BEN W
(AL 7.50 HHE 2.58 2.15 1.96 1.44 1.95
2-CL I 88.70 B SRR 0.49 0.32 0.25 0.36 0.69
IE S 3.40 REA . MEA . M 0.95 1.07
T 1.10 B, MEA 29.45 42.01
T 12.50 IE& - 1.49 - -
L 3.00 REA . MHEE - 2.73 2.71 2.66 2.87
o 750.89 PR Ak 1.18 0.96 0.89 0.76 0.71
+ = 10.00 il 2 0.13
4- A BRI R 152.50 . HEF 0.15 1.15 2.64 2.15 1.50
PR 750.00 LR 0.00 0.00
RO TR 115.00 . & 0.03 - - 0.02 0.05
CL 2 CUTig 6400.00 AR 0.00 - - 0.00
7% F R Y g 73.00 R - - 0.07 0.19
KH R 2T 55.56 RE 0.28 0.26 0.14 -
LR g 364.00 E Iy 0.00
i 3.90 HHE - - - 7.97 -
3-CU M -1-BE 1630.00 EEdl i 0.01 0.01 0.02 0.01 0.02
I PR 0.22 Pl 0.66 0.75
12 i 125.80 BB 0.06 0.05
-l 45.50 WA R - - - - 0.19
7% 2546.21 KRR 0.03 0.02 0.01 0.01 0.01
K 564.23 WA 0.01 0.02 0.03 0.04 0.03
B-E% 4T 70.00 RE.AE. KRE. #HE. TE 0.03 0.02
2.6-=8UT 3 1000.00 0.02
i ’ '
L¢:ﬁT% 500.00 A B T A M o 0.00 0.00 - - 0.00
ENU)
KN 1200.00 0.00 0.01 0.02 0.00

TE: —RR R B URHIE R R B i Y A B . A R E 1 KUK 5 S R GE LA K ( Fenaroli (4 XU IRST T-0F ) B2
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WERE AR EEFIY, MAZEEL . RH
B A B U 2 A R b, R E ML TR,
A VERE . Ak, IR R 97 F e 28 & AR,
3.2 EEAMIR

IE 3 RATLUE i, Be2S e & & fe b &
M ETHE TRRBER, EEEMGERA. 45F 1
MR 3, K 4-HEILEHF R IR 4-H SRR R
EMANIE R B LR EEF T . B BT VAR
95 B SRR, AT TR BRE G SE
3.3 EREYIR

AT & B i, R Y RS A R
BR. MW 1 ATLLE H, BEIWY A1 5 KAR A R e
Wz G, MARE, KB, 3-CF-1-FX 3 MFRAATE
FEAB, R 3 hAlIER], KR, 8RS
WA EEFINSIY . AP EEAA AR, ATE AR,
IRRERN . WMIBER, KRB, TEAENE
BHE", FEFDIICHIEE . WA, PR RIEETHE,
IRE] LB A A AR, g . M. 4=, SR MR
EA . USRI AR, K 4 aTER, RA
B OAV KF 1, HEAFESE, H2 AL TR
3.4 ERSEFNHEhAER

e kR A o o R AR AN TR T R, o
+HbE. o SBERT Uk 3 F RS 2 ERH R
BRI A 5 TP b, A& BB, W2
VIR R, — B BUK R | e F SRR AP Bk
B-550 L RAEAE T 4l 35 A AN 5 5% B L AR A At AR
S, (BT p-EF L EHA BRI, AW, B
e RGN . U e L R B IR VE T, Rk
A LAZ IR, TR b i P & CY A B gy &
W O[] S FPREAE AL B R D s R bR £, B
FFP B 22 RARK . X AT RESE i T S A LA B 7= Hh ) SR
FSREEIEE N

4 5

ACBIRFE R 02 [ A A BB AR 33 - B i X
FOMREAE R TR 5 ASIHBREF A, e BB R AE A &
i, HERVEY R RN S A — AR AR, A
AFE W R, (e I AURAE I O T, XA R
TP Rt ARSI UAR X — B o Sl 1L 73 BT AT AL, 5 I
AR AE A B ORI AE — R 22 5%, AR A SR AEFISE
SRR . Hor, REIRW T A I B O f
P2 B AR 5 fee g ol A A R I R A
S FUE LIRS Y E, AR | 4-H RO
HIE ., 4-H AR IRAER . 4-HARER R, R

BEFIFR L WE . 282 OAV M, R ICHA Y B IRER A
E, FEIECRE ., SR 4-HUSACER R, BAAMRE, W
AR R 245 P RS — 5 R AR e {EL R ORI B (L AR 4
LG CiBuRR WEOE /0D e k7 N LD Bet MK i A9 i S R E e SV v
A, AR A R s 400 0 R SR S A AN R A 22,
JIHEREAE B A B AR 2 Hl
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