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Abstract: [Objective]Sunburn is a physiological disease of pomegranate fruits, which seriously affects
the appearance and quality of the fruits. In order to understand the sunburn resistance of pomegranate
fruits, we investigated the incidences of sunburn and sunburn indexes of 120 pomegranate accessions.
Based on the sunburn resistance of pomegranate accessions, 15 accessions with different sunburn resis-
tance were selected to study the relationship between the sunburn resistance and the antioxidant activity.
[Methods] The sunburn incidences and sunburn indexes of 120 pomegranate accessions, planted in
Gangji Eco-Agricultural Demonstration site, Anhui Academy of Agricultural Sciences, were investigat-
ed, and the corresponding sunburn resistance were evaluated. The antioxidant capacity was determined
by FRAP (Ferric reducing antioxidant power) method. The contents of total phenol, total flavonoid, an-

thocyanin, carotenoid, ascorbic acid (AsA) and glutathione (GSH) content of sunburn pericarp were de-
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tected. SPSS 25.0 software was used to do the correlation analysis and linear regression analysis be-
tween total antioxidant capacity and antioxidant contents. [Results] There were significant differences
in the sunburn rates and the sunburn indexes of 120 pomegranate germplasm resources. The most abun-
dant pomegranate accessions had the sunburn index from 20 to 40, which represented resistant acces-
sions. There were 40 varieties with sunburn index from 40 to 60, which represented susceptible acces-
sions. There were 25 accessions with sunburn index ranging from 0 to 20, which represented highly re-
sistant accessions. There were 10 accessions with sunburn index over 60, which represented high sensi-
tivity to sunburn. The relationship between the sunburn resistance ability and the antioxidant activity of
15 accessions with high resistance and sensitive accessions was studied. The results showed that there
were significant differences in the total antioxidant capacity of 15 accessions, which increased with the
increase of sunburn index. AHHB-31 and AHHB-27 had the strongest total antioxidant capacity, which
were 416.22 and 414.20 mmol - g', respectively. While AHHB-65 had the weakest total antioxidant ca-
pacity (131.05 mmol - g""). The contents of total phenol, total flavonoid, anthocyanin, carotenoid, ascor-
bic acid and glutathione in the pericarp of 15 pomegranate accessions were also different in germplasm
level. In general, the antioxidant contents of pomegranate pericarp increased with the sunburn index in
a certain range. Exceeding this threshold, the content of antioxidant in highly susceptible accessions
was reduced. The total antioxidant capacity of the pomegranate peel and the sunburn index was signifi-
cantly and positively correlated (p < 0.01). The correlation analysis between antioxidant substances and
sunburn index showed that ascorbic acid and total phenol content had significantly positive correlation
with the sunburn index of fruit (p < 0.01), and the correlation coefficients were 0.750 and 0.629, respec-
tively. The anthocyanin, glutathione and total flavonoid contents had correlation coefficients of 0.624,
0.538 and 0.506, respectively (p < 0.01). There was no correlation between the sunburn index and the
carotenoid content. Furthermore, the correlation between the total antioxidant capacity and the contents
of total phenol, total flavonoid, anthocyanin, carotenoid, ascorbic acid and glutathione were analyzed,
separately. The results showed that the total antioxidant capacity was significantly correlated with the
contents of total phenol, glutathione, ascorbic acid, total flavonoid, anthocyanin and carotenoid content
(p» < 0.01), indicating that these antioxidants could greatly reflect the total antioxidant capacity of sun-
burn fruits. Among them, the correlation coefficient between the total antioxidant ability and the total
phenol, glutathione and ascorbic acid contents were higher than those between the total antioxidant abil-
ity and total flavonoid, anthocyanin and carotenoid contents. [Conclusion] The sunburn resistance of
pomegranate accessions were significantly different. Generally, the total antioxidant capacity can reflect
the sunburn resistance of pomegranate fruits. The antioxidant ability of pomegranate fruits depends on
the contents of total phenols, ascorbic acid and glutathione. The results not only provide a basis for ge-
netic improvement of sunburn-resistant varieties, but also provide an insight to studying the anti-sun-
burn mechanism of pomegranate.
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Table 1 Evaluation of pomegranate accessions sunburn

Pl T H KI5 L Sunburn grade ratio/% H R A% H¥ %k ENSP O34 i o SRR
Cultivar SB-0 SB-1 SB-2 SB-3 Sunburn rate/%  Sunburn index  Resistant grade Origin of cultivar
SXXA-2 89.5 5.3 53 0.0 10.6 53 HR {74 Shaanxi
SXXA-5 63.3 6.7 13.3 16.7 36.7 27.8 R [ 74 Shaanxi
SXXA-9 66.7 13.3 6.7 13.3 333 222 R 5% 75 Shaanxi
SXXA-11 23.3 33.3 20.0 23.3 76.7 478 S % 74 Shaanxi
SXXA-12 23.3 26.7 13.3 36.7 76.7 54.4 S % 75 Shaanxi
SXXA-18 533 6.7 20.0 20.0 46.7 35.6 R 5% 75 Shaanxi
SXXA-20 64.0 8.0 16.0 12.0 36.0 253 R [ 74 Shaanxi
SXXA-21 533 6.7 20.0 20.0 46.7 35.6 R % 75 Shaanxi
SXXA-22 28.0 44.0 8.0 20.0 72.0 40.0 R % 74 Shaanxi
AH-1 48.1 25.9 7.4 18.5 51.9 32.1 R 21 Anhui
AH-2 30.0 433 10.0 16.7 70.0 37.8 R ‘%18 Anhui
AH-10 73.3 0.0 233 33 26.7 18.9 HR 20 Anhui
AH-20 53.3 0.0 33.3 13.3 46.7 35.6 R 2 Anhui
MQ-65 26.7 16.7 30.0 26.7 73.3 52.2 S ‘% Anhui
HQ-65 20.0 15.0 17.5 475 80.0 64.2 HS 2 Anhui
HQ-66 0.0 0.0 6.7 93.3 100.0 97.8 HS 2 Anhui
HQ-68 0.0 0.0 17.5 82.5 100.0 94.2 HS 1% Anhui
HQ-89 10.0 7.1 14.3 68.6 90.0 80.5 HS 2 Anhui
HN-4 42.9 9.5 28.6 19.0 57.1 413 S i F5 Henan
HN-5 90.0 33 6.7 0.0 10.0 5.6 HR 7175 Henan
HN-15 80.0 5.0 5.0 10.0 20.0 15.0 HR {1 Henan
HB-1 47.8 8.7 13.0 30.4 522 42.0 S VTt Hebei
HYSZ-1 20.6 23.5 17.7 38.2 79.4 57.8 S Z 4 Anhui
DBZ 50.0 0.0 30.0 20.0 50.0 40.0 R 2218 Anhui
HY-3 88.5 3.8 0.0 7.7 11.5 9.0 HR 2181 Anhui
HY-5 17.9 25.0 21.4 35.7 82.1 58.3 S Z 1 Anhui
HY-6 73.3 13.3 13.3 0.0 26.7 13.3 HR “Z Anhui
HY-14 81.0 14.3 4.8 0.0 19.0 7.9 HR L0 Anhui
HY-15 95.7 43 0.0 0.0 43 1.4 HR 21 Anhui
HY-17 40.0 23.3 20.0 16.7 60.0 37.8 R ‘%18 Anhui
HY-19 50.0 12.5 16.7 20.8 50.0 36.1 R Z 4 Anhui
HY-20 20.0 16.7 23.3 40.0 80.0 61.1 HS 2218 Anhui
HY-21 46.7 20.0 16.7 16.7 53.3 34.4 R Z1#1 Anhui
HY-22 36.4 22.7 27.3 13.6 63.6 39.4 R Z L Anhui
HY-23 61.1 11.1 16.7 11.1 38.9 25.9 R ‘%18 Anhui
HY-24 60.0 13.3 13.3 13.3 40.0 26.7 R Z 4 Anhui
HY-25 36.7 10.0 20.0 33.3 63.3 50.0 S 21 Anhui
HY-26 36.7 26.7 30.0 6.7 63.3 35.6 R ‘%18 Anhui
SD-3 96.7 0.0 0.0 33 33 33 HR 11 % Shandong
SD-8 90.0 0.0 6.7 33 10.0 7.8 HR 111 %< Shandong
SD-13 90.0 10.0 0.0 0.0 10.0 3.3 HR 111 %% Shandong
SD-15 100.0 0.0 0.0 0.0 0.0 0.0 HR 1[1% Shandong
SD-16 86.7 33 6.7 33 13.3 8.9 HR 111 %% Shandong
SD-22 85.0 0.0 10.0 5.0 15.0 11.7 HR 111 %% Shandong
SD-23 79.3 0.0 13.8 6.9 20.7 16.1 HR 11 4% Shandong
SD-24 80.0 0.0 0.0 20.0 20.0 20.0 HR 111 %% Shandong
SD-27 80.0 0.0 12.0 8.0 20.0 16.0 HR 11 % Shandong
SD-31 100.0 0.0 0.0 0.0 0.0 0.0 HR 111 4% Shandong
SD-33 94.1 0.0 0.0 5.9 5.9 5.9 HR 111 %< Shandong
SD-34 6.7 30.0 26.7 36.7 93.3 64.4 HS 111% Shandong
SD-35 30.0 23.3 26.7 20.0 70.0 45.6 S 1[I %% Shandong
SD-36 23.3 20.0 16.7 40.0 76.7 57.8 S 1l1 %% Shandong
SD-37 100.0 0.0 0.0 0.0 0.0 0.0 HR 1[I % Shandong
SD-38 60.0 0.0 30.0 10.0 40.0 30.0 R 1[I %% Shandong
SD-39 46.7 10.0 20.0 23.3 53.3 40.0 R 11 % Shandong
SD-41 50.0 10.0 26.7 13.3 50.0 34.4 R 111 4% Shandong
SD-42 533 23.3 6.7 16.7 46.7 28.9 R 1[I %% Shandong
SD-43 40.0 16.7 23.3 20.0 60.0 41.1 S LI % Shandong
SD-44 63.3 13.3 10.0 133 36.7 24.4 R 111 %% Shandong
SD-45 50.0 20.0 13.3 16.7 50.0 32.2 R 1[I %% Shandong
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Table 1 (Continued)

ah i 5 FI 4525 LA Sunburn grade ratio/% EPSp - Ged BPOEE NEPOEY ] R JE
Cultivar SB-0 SB-1 SB-2 SB-3 Sunburn rate/%  Sunburn index ~ Resistant grade Origin of cultivar
SD-46 56.0 16.0 12.0 16.0 44.0 29.3 R LI % Shandong
SD-47 100.0 0.0 0.0 0.0 0.0 0.0 HR 111 %% Shandong
SD-48 76.7 13.3 33 6.7 23.3 13.3 HR 111 %% Shandong
AHHB-1 26.7 33.3 23.3 16.7 73.3 433 S 24 Anhui
AHHB-2 33.3 33.3 23.3 10.0 66.7 36.7 R ‘G Anhui
AHHB-3 33.3 30.0 23.3 13.3 66.7 38.9 R ZA Anhui
AHHB-4 65.5 0.0 27.6 6.9 34.5 253 R 218 Anhui
AHHB-5 36.7 20.0 26.7 16.7 63.3 41.1 S Zf# Anhui
AHHB-6 66.7 33 16.7 13.3 333 25.6 R ZA Anhui
AHHB-7 50.0 6.7 26.7 16.7 50.0 36.7 R 218 Anhui
AHHB-8 46.7 6.7 26.7 20.0 533 40.0 R ¥ Anhui
AHHB-9 26.7 33.3 23.3 16.7 73.3 433 S 24 Anhui
AHHB-10 30.0 26.7 10.0 33.3 70.0 48.9 S “Z 1 Anhui
AHHB-11 50.0 16.7 13.3 20.0 50.0 34.4 R 2 Anhui
AHHB-12 66.7 19.0 9.5 4.8 33.3 17.5 HR 218 Anhui
AHHB-14 30.0 20.0 13.3 36.7 70.0 52.2 S 21 Anhui
AHHB-15 55.6 14.8 18.5 11.1 44.4 28.4 R ZA Anhui
AHHB-16 53.8 11.5 19.2 15.4 46.2 32.1 R 218 Anhui
AHHB-17 60.0 13.3 0.0 26.7 40.0 31.1 R ¥ Anhui
AHHB-18 75.0 42 0.0 20.8 25.0 222 R 24 Anhui
AHHB-19 33.3 10.0 10.0 46.7 66.7 56.7 S ‘G Anhui
AHHB-20 56.7 16.7 13.3 13.3 433 27.8 R LA Anhui
AHHB-21 23.3 6.7 26.7 433 76.7 63.3 HS 218 Anhui
AHHB-24 66.7 33 6.7 23.3 333 28.9 R 21 Anhui
AHHB-25 53.3 20.0 16.7 10.0 46.7 27.8 R ZA Anhui
AHHB-26 433 16.7 10.0 30.0 56.7 492 S 28 Anhui
AHHB-27 13.8 17.2 17.2 51.7 86.2 69.0 HS 2% Anhui
AHHB-28 36.7 16.7 16.7 30.0 63.3 46.7 S 24 Anhui
AHHB-29 40.0 13.3 23.3 23.3 60.0 433 S “Z Anhui
AHHB-30 60.0 16.0 16.0 8.0 40.0 24.0 R ZA Anhui
AHHB-31 30.0 23.3 20.0 26.7 70.0 47.8 S 218 Anhui
AHHB-32 56.7 16.7 10.0 16.7 433 28.9 R 21 Anhui
AHHB-34 50.0 6.7 30.0 13.3 50.0 35.6 R ZA Anhui
AHHB-35 73.3 0.0 13.3 13.3 26.7 22 R 218 Anhui
AHHB-36 90.0 0.0 33 6.7 10.0 8.9 HR ¥ Anhui
AHHB-37 40.0 10.0 30.0 20.0 60.0 433 S 24 Anhui
AHHB-38 23.3 16.7 33.3 26.7 76.7 54.4 S ‘G Anhui
AHHB-39 23.3 33.3 20.0 23.3 76.7 478 S ZA Anhui
AHHB-40 86.7 0.0 13.3 0.0 133 8.9 HR 218 Anhui
AHHB-41 13.3 233 33.3 40.0 96.7 70.0 HS 28 Anhui
AHHB-42 55.0 10.0 10.0 25.0 45.0 35.0 R ZA Anhui
AHHB-43 23.3 20.0 30.0 26.7 76.7 53.3 S 218 Anhui
AHHB-45 20.0 16.7 30.0 33.3 80.0 58.9 S ¥ Anhui
AHHB-46 30.0 30.0 16.7 23.3 70.0 44.4 S 24 Anhui
AHHB-47 433 0.0 30.0 26.7 56.7 46.7 S ‘G Anhui
AHHB-50 26.7 23.3 16.7 33.3 73.3 52.2 S LA Anhui
AHHB-54 26.7 23.3 23.3 26.7 73.3 50.0 S 21 Anhui
AHHB-55 50.0 6.7 30.0 13.3 50.0 35.6 R 2 Anhui
AHHB-56 56.7 33 16.7 23.3 433 35.6 R ZA Anhui
AHHB-59 70.0 0.0 23.3 6.7 30.0 222 R 218 Anhui
AHHB-60 53.6 0.0 32.1 14.3 46.4 35.7 R ¥ Anhui
AHHB-61 46.7 0.0 33.3 20.0 53.3 422 S 24 Anhui
AHHB-62 66.7 0.0 30.0 33 33.3 233 R ‘G Anhui
AHHB-65 66.7 0.0 26.7 6.7 333 24.4 R LA Anhui
AHHB-69 433 0.0 36.7 20.0 56.7 44.4 S 2L Anhui
AHHB-70 93.3 0.0 0.0 6.7 6.7 6.7 HR 28 Anhui
AHHB-71 23.3 6.7 46.7 23.3 76.7 56.7 S ZA Anhui
AHHB-73 10.0 30.0 15.0 45.0 90.0 65.0 HS 28 Anhui
AHHB-74 10.0 433 20.0 26.7 90.0 54.4 S ¥ Anhui
AHHB-76 26.7 20.0 16.7 36.7 73.3 54.4 S ¥ Anhui
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FHEYIE pomegranate accessions
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Fig. 2 Total antioxidant ability of pomegranate accessions

B A AS[EA AR B PR B E ) 45 R R
B, AN [F AR B0 R SR B R I Sy LS AR R
BRI 2 AsA I GSH 7 5 R I H — & [l ) 22 57
(R, Hr, & ETIMEN47.54 mg ¢, LR
9 2321~69.82 mg - g, % & i £ [] /&2 AHHB-31,

HYSZ-1 k2 , & & /b (1) /2 AHHB-65. &35 i 7
P IE N 41.52 mg - ¢!, B ALIE BN 32.02~54.94
mg-g'o SLEREE SR AN HYSZ-1, & R i
K0 5 BN HY-19. 675 35 & 2 & s 0 Fi oA
HYSZ-1, H. ¥k N AHHB-2, & & 5 K (1) & Fi A AH-

*k2 ARREMRMELYREE
Table 2 Antioxidant contents in pomegranate pericarps
e w7 wEkEE D ' b(?{?%%)' w(%ﬁﬂ%‘ M b(?ﬁ%@ﬁ%) b(?%ﬂi'tﬁﬂi()
Cultivar Total p?lyphenols/ Total ﬂj:lvonmds/ Anthocyfilnln/ Caroter}mds/ Ascorb1c7|ac1d/ Glutathlofle/
(mg-g" (mg-g" (nmol-g" (mg-g" (pmol- g™ (pmol-g™"

SD-31 34.98+1.61 37.09+1.31 0.19+0.00 1.2+0.13 8.64+0.36 1.57+0.03
SD-47 52.18+1.86 45.09+1.55 0.23+0.01 2.62+0.3 11.27+£0.17 2.04+0.08
HY-3 32.58+2.84 32.84+1.49 0.20+0.00 0.95+0.19 10.93+0.76 1.08+0.04
SD-48 32.27+1.38 32.52+0.49 0.28+0.01 1.25+0.05 8.30+0.23 1.03+0.01
AHHB-65 23.21+1.09 36.41+0.27 0.11+0.01 0.96+0.09 9.17+0.54 1.10+0.03
SD-44 34.63+0.53 33.05+0.95 0.17+0.01 1.254+0.23 9.6+0.16 1.42+0.03
AHHB-60 40.10+1.61 35.69+0.80 0.22+0.03 1.6+£0.04 7.96+0.2 1.27+0.02
HY-19 31.99+1.18 32.02+0.41 0.23+0.02 1.08+0.13 8.39+0.35 1.12+0.02
AHHB-2 53.68+£2.31 50.80+0.55 0.37+0.01 2.384+0.27 13.55+0.15 2.00+0.01
AHHB-31 69.82+3.55 54.69+0.54 0.33+0.01 2.3840.15 12.284+0.36 2.51£0.01
AHHB-10 60.13+0.61 47.19+1.90 0.35+0.00 1.77+0.12 13.56+0.32 2.40+0.02
HYSZ-1 69.35+3.32 54.94+1.64 0.63+0.03 2.50+0.13 16.77+0.43 2.26+0.05
AHHB-21 38.24+1.03 38.72+0.49 0.32+0.01 1.04+0.05 13.75+0.71 1.59+0.05
SD-34 74.4445.74 46.35+1.34 0.35+0.04 1.6140.08 18.73+1.42 2.19+0.02
AHHB-27 65.53+£3.52 45.45+0.68 0.35+0.00 1.27+0.13 17.41+0.21 2.19+0.04
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HB-65, V#4184 0.29 nmol - g, AR 1L & & 4 0.11~
0.63 nmol-g"'. FEEHE b5 & & 1 A SD-
47, & BRI SR HY-3, FEME N 1.59 mg- g,
A5 AR FE 4 0.95~2.62 mg - gt AN [ i b A R R B
(IR IR 25 2 AR I N 7.96~18.73 umol - g, SD-34
(R LR & B A e » AHHB-60 ()& B ik A0t
Hk & &4 ME 7 1.03~2.51 umol - g', AHHB-31 1%+
o H ik & B = AHHB-10 7R 2, SD-48 & & 51k .
23 AWBREESMEMENS BOEEREXRMN

X AN [ it A R ) s A R 0 A G Bt
177 M HT (B 3, RELH R30S B hiE L
e [AFAE i 3 A DG T BR A ME DG &% AR R 8K
90.744 15 B B 2 TEAH K- (p < 0.01), KB
NGNS PSS =R A YA RSE N = R O AL B S
AAGEE T AT OV B SEhT H KR T B R AR
24 BAMEH . ENEUENSRERECIRSE
=X

FA o M 2 B, UK ML BR ANy 5 RS2 H
IR E 2R ZE M IEA KR (p < 0.0, X R
o8 0.750 #10.629 (K 3) o BLAk, £ 7 &= 2

I #38%
~ 450 [ p=2.7395x+199.92
0400 | R2=0.744 ¢ .
]
S E 30 ¢
2 300 f
22
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28 200
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ES 100 t
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H#1#64% Sunburn index
B3 ABREAMEHSERENENMNEXEXR
Fig. 3 Correlation between sunburn index and FRAP of

pomegranate pericarps

HIKAS B & 2 5 H AR HH 2 H AR B 2 1 IE
FH 2, AH 9% R 243 7 N 0.624.0.538 F1 0.506 (p <
0.0, HEFREEHRNE M REERAEMHAH
Ktk
¥ EPERE 5 B B AT R R
B NEPUR MR A B IS Ed AT T A
Pr(k3). GREYW, ShrEMae 5 a8l

®3 ARREMBMNEH.SRELENSHEAYRIEMEXE

Table 3 Correlation between sunburn index and antioxidant ability and antioxidant contents in pomegranate pericarps

WM M SRR ERS= K bEOE  DMLEEE SHRHREE

Item Total polyphenols Total flavonoids Anthocyanin Carotenoids Ascorbic acid Glutathione
contents contents contents contents contents contents

[EPOEE-3 0.629” 0.506" 0.624”" 0.101 0.750" 0.538"

Sunburn index

PR RE 0.863" 0.7517 0.594” 0.424" 0.803" 0.832"

FRAP

W AR 0.01 2000 CRURD s AHSGHERR %

Note: ** The correlation is significant at level 0.01 (two-tailed).

JR U IR B AE TS R AR N R AR
AR A M (p < 0.01), KL JLR R &
BEX RS PE R N E BE . H, 8
PUAALRE J1 5 By & B H ORI BTIR iR 1 914 Ak
YRR, 5 R AR BRI bR PUE

31w

TR FCAR Rl — BB 2 A T — 3 R
EU LA it A 5 5 05 AT 7T LA R FR B Dy
AURE R SEPUVE PP AR AE , A I AR Aot R R 47
PER A W22 57, 53 A A W e R B

I, EE NN ARPLH KR 15 ok B A )%
Fo MBAL, 0 B — LS b H R SRR 40 SD-15.
SD-31.SD-47.SXXA-2 %, iX Le G Y ] DL $t H Y
P IR A O R AR AR o

PrE Y i & E A B S BUEYE B A AR )
PUAEACRF DY . AR E T 15 SR AR
Tl £ S BT 28 AL BE ) AR R PR A BT & &, KINAE
AN AR SR, R A PURRE ) 2 R R,
FRPUAMY & BB AR HET, 7535 5
IR S5 COGE BURE B T R AR AR 5 S . IX Ff
PG 77 A ) i DR AT A A [ 3 R 2R ) SR S 3 A 2 Jota
AR ER, B KGR E AR R & &
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FE— 58 I H R o A va B A, BEAE H K $E 4k
(R AR R R R S e A e T S AN B A
i RO N s . XA EE R T H A bhaa
RS ROS B K& AR 2 T R SEIE R
ROS 175 3K , i T i S8 A0 B A0 2R 4 11 b 3 2 )
ROS 38 0 iy i K257 SR, 24 H K48 B0k i 3 A
H I, RIZEGT H 288 S FERH 22 1) JLAS B35 Canl
AHHB21.SD34, AHHB27) , £ 4k = & A 5% )6 iy 18
HAEMA A R ER BT E, SRR R NPT E R
FIBEAR, AR PUE A B BN bR K & H HH R
BEARCY

FHORHE T R I, S8 AL RE 71 (FRAP) 5 H A
Fe o A MO, SR e AR R
WPt H G, W AP ELRE I — R
AR MR ST H I RE ). B TR,
PrAABE 11 (FRAP) 589 23 B H K IR IR | 5
Wil A6 R AR MR EW S BN D&
AR AR, oA USRI U OR ifi 8 AH 5C &
B K, 20 719 0.863.0.832.0.803 (p < 0.01) . WF
TR I AR o B 2R 51 5 B e A s M DDA
K1, Jing FUHRIE , AT I FRAPE 5 S & &
[RAH G R ECN 0.99, HE A REFF 0 HT A AL BE U AT fE
HRAmEREA K, Sl &E HTIEm R L E s
Re. PR, EE I AR am & 1T
P RS B BUEARE T

P, SR R 4E 2R R C(HUR L) i L&A
AE I B HUEE A TS TR 0.4% , FUA TG 1 5 BT
WT By R B, SR, Bl & A S I B R 1)
FLH R, BRI A 2 By 4h , Brip i o e di A A e
JIM DTk B R . —2eSR IR G4 (4E A2 3 E 3R
BAEE N BRI EE Y5, BT BE A Bh T3 e SR sk
LB PURAIEVES s AR F P BR A B b, BB
H AR LR & B 5 AL RS Tt B R A IE
MK R, R H R E RS E. Hilt,
S HEMNAE A R e B H R i A R g
Ty R AE DU A W3S 1 1) B B B R R 5 A
e ME— 1), 25 Db H AR AN BTN I ER A O 2. A
FSE AT AE CL4 T O BB R P AR R A
&) A A T S R R R

4 4 ik

AN TR A AR A 5 BN H R B BRI AS ] A A
TIHKRE N BA MR Z SN, BHUEMLRE AT L
SR H KIRE 7, S UK LR AN B T I =
ATUMRAFEE b B PUE AL RE ST 2B S R A
BOABTH I bR A% 2 R AR AR B8 AR B BT
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