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Abstract: [Objective] Sweet cherry (Prunus avium L.) is characterized by bright fruit skin, firm flesh
texture, and high soluble solids content. It integrates the dual advantages of nutritional and commercial
value, thereby securing a prominent position in the global fruit market. The fruit quality of sweet cherry
primarily encompasses three dimensions: appearance quality, flavor quality, and nutritional quality. Ap-
pearance quality mainly includes fruit size, color, transverse and longitudinal diameters; Flavor quality
is defined by fruit sweetness, acidity, aromatic substances, mouthfeel, and related traits; Nutritional
quality primarily comprises vitamins, mineral elements, and other nutrients. Fruit quality is the core de-
terminant of market competitiveness. Quality evaluation is regarded as a comprehensive assessment of
external indicators (e.g., fruit size, shape and color) and internal quality traits (including texture, flavor,
sweetness-acidity balance, and functional nutrients). It serves as a critical basis for elite cultivar selec-
tion and fruit quality optimization. This study presents a comprehensive evaluation of fruit quality
across six sweet cherry varieties, with the goal to provide references for elite sweet cherry cultivar
breeding, guide cultivation and management practices, and enhance market value. [Methods] Six sweet
cherry cultivars (Hongdeng, Tieton, Summit, Zhukovskaya, Wanhongzhu, and Druzhba)served as the
experimental materials for this study. The following analyses were conducted: Appearance quality, in-
cluding fruit weight, transverse and longitudinal diameters, and color parameters, was determined using

an electronic analytical balance, a vernier caliper, and a colorimeter. Soluble solids content (SSC) was
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determined with a handheld refractometer. Titratable acidity (TA) was determined by automatic potenti-
ometric titration. Flesh firmness was determined using a TA-HD Plus dual-arm texture analyzer (Stable
Micro Systems, UK) equipped with a 2 mm cylindrical probe (P/2). Fruit aromatic compounds were an-
alyzed by gas chromatography-mass spectrometry (GC-MS, Thermo Fisher Scientific, USA). Sugar and
organic acid compositions were quantified using ultra- performance liquid chromatography- tandem
mass spectrometry (UPLC-MS/MS, Waters Corporation, USA). Total mineral elements (P, K, Ca, Mg,
Fe, Mn, Zn, Cu, B and Mo) were measured by inductively coupled plasma optical emission spectrome-
try (ICP-OES, Thermo Fisher Scientific, USA). Total nitrogen (N) content was determined using a Kjel-
dahl nitrogen analyzer. Vitamin C content was determined by automatic potentiometric titration. [Re-
sults] Significant differences were observed in fruit quality attributes among the six sweet cherry culti-
vars. The single fruit weight ranged from 9.66 to 11.72 g, the fruit shape index varied between 1.08 and
1.32, and vitamin C content spanned 3.70—11.02 mg - 100 g'. Sugar and acid composition analyses re-
vealed that glucose was the predominant sugar, while malic acid was the dominant organic acid. A total
of 32 aromatic compounds were identified, with 10 compounds—(+)-limonene, (E)-2-hexen-1-o0l, 1-
penten-3-ol, benzaldehyde, hexanal, methyl heptenone, nonanal, n-hexanol, n-octanol, and n-octanal—
common to all cultivars. Aldehydes were the core aroma contributors, accounting for 65.5%—-75.1% of
the total volatile content. Cluster analysis and principal component analysis (PCA) of the aroma profiles
grouped the cultivars into three clusters: Hongdeng and Summit each formed a distinct group, while the
remaining four cultivars clustered together. Correlation analysis demonstrated that single fruit weight
exhibited a highly significant negative correlation with titratable acidity (TA) and quinic acid content
(P<<0.01). Glucose showed a significant negative correlation with potassium (K) and zinc (Zn) levels
(P<<0.01). Malic acid content correlated positively with sucrose (P<<0.01) and showed significant posi-
tive correlations with TA, quinic acid, and citric acid (P<<0.05). Nitrogen (N) and K were negatively
correlated with soluble solids content (SSC), glucose, sorbitol, and fructose (P<<0.05), while vitamin C
content exhibited a significant negative correlation with lightness (L) and yellowness (b) values (P<<
0.01). Through classification and simplification of 35 measured indices, 21 key quality parameters were
selected for further analysis. PCA of these parameters identified six critical evaluation criteria: (1) Fruit
size and acid metabolism; (2) Sugar composition and the interaction between nitrogen (N) and potassi-
um (K) metabolism; (3) Synergistic accumulation of calcium (Ca) and magnesium (Mg); (4) Sugar frac-
tionation; (5) Color development and aroma profile; (6) Flesh firmness and zinc (Zn) content. [Conclu-
sion] This study conducted a comprehensive evaluation of sweet cherry fruit quality based on external
appearance, flavor compounds, and nutritional elements. Correlation and principal component analyses
(PCA) were employed to investigate the quality characteristics of different cultivars. The results indicat-
ed that Zhukovskaya achieved the highest overall quality score, characterized by its large fruit size, low
acidity, high sugar content, appealing color, and complex flavor profile. Druzhba ranked second, distin-
guished by elevated levels of mineral elements such as calcium (Ca) and magnesium (Mg), coupled
with superior performance in both skin color and aromatic compound composition. Wanhongzhu se-
cured the third position. Despite notable strengths in PC5 (fruit coloration and aroma), it was limited by
its performance in PC1 (fruit size) and PC4 (total sugar content). Tieton placed fourth, with primary ad-
vantages in PC6 (flesh firmness and Zn content) and relatively large fruit size; however, it received low
scores for PC4 (sugar composition). Ranking fifth, Hongdeng showed acceptable performance on PC4,
indicating higher glucose and fructose concentrations, but its quality was compromised by smaller fruit

size, higher acidity, and lower mineral element accumulation. In contrast, Summit performed poorly
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overall, with negative scores across all principal components, resulting in the lowest total score in the

evaluation system.

Key words: Sweet cherry; Nutritional components; Aroma substances; Fruit quality; Comprehensive

evaluation
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Hongdeng Tieton Summit Zhukovskaya ~ Wanhongzhu Druzhba
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Fig. 1 Fruits of different sweet cherry cultivars
®1 RIEXFIERNESR
Table 1 Determination results of basic fruit physiological indicators

et (ARY) EH [N GRS /ARZS K
Index Hongdeng Tieton Summit Zhukovskaya Wanhongzhu Druzhba
R 9.79+2.076 ¢ 10.57£1.660b  11.60£1.297a 11.72+1.746a  10.73£1.514 b 9.66+1.400 ¢
Single fruit mass/g
RO 28.98+2.150a  28.34+1.541a  28.77+1.142a 29.38+1.739a  28.08+1.639a  28.03+1.445a
Fruit transverse diameter /mm
Rtz 21.95+1.519 ¢ 2421+1.152b  26.53+1.075a 26.07+0.994 a 24.26+0.670 b 23.66+0.907 be
Fruit longitudinal diameter /mm
ESIZiE 0.76+0.037 d 0.85+0.011 ¢ 0.9240.027a  0.89+0.038 ab 0.87+0.028 be 0.85+0.018 ¢
Fruit shape index
iz 48.22+14.25a 55.45+19.61a  24.16£9.78b  45.00+16.29 ab  58.08+40.12 a 39.13£7.83 ab
Firmness/g
L* 37.18+2.95 a 34.95+2.35ab  37.1743.81a  32.2243.47 be 35.22+1.96 ab 31.57+2.61 ¢
a* 22.85+7.20 b 19.44+4.96 bc  30.3142.67a  15.65+3.96 cd 22.79+4.68 b 11.33+3.27 d
b* 5.23+£3.13 b 3.98+1.44 be 8.30+1.96 a 2.56+1.51 cd 4.60+2.24 be 1.00+0.50 d

T B AR E 2 (n=3) s AT A F/ING 5 BEOR & AT S A ) B 835 22 53 (P<<0.05) . Tl

Note: Data are presented as the mean + standard deviation (n = 3). Different small letters on the same line indicate significant differences among

sweet cherry cultivars (P<<0.05). The same applies to the following.
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Table 2 Determination results of fruit internal flavor and nutritional indicators

izl 20T EH [N oE W 21 Bk R
Index Hongdeng Tieton Summit Zhukovskaya Wanhongzhu Druzhba
wCRI VA ) 18.25+1.10 b 15.28+1.55 ¢ 13.73+1.84 ¢ 20.60+1.29 a 17.90+1.05 b 17.98+2.70 b
Soluble solids
content/%
w(EERE) 0.36+£0.02 a 0.14+£0.01 d 0.11+0.01 e 0.28+0.01 b 0.17+0.01 ¢ 0.15+0.00 cd
Sucrose content/%
w4 1.69+0.02 ¢ 1.14+0.01 d 1.16+0.02 d 2.48+0.20 b 2.33+0.11b 2.93+0.15a
Sorbitol content/%
wCRBD 3.90£0.32 b 2.85£0.07 ¢ 2.80+0.06 ¢ 4.76£0.28 a 3.78+0.11 b 4.13£0.07 b
Fructose content/%
wH &) 6.78+0.23 a 4.14+0.17d 4.74+0.23 ¢ 6.12+0.23 b 6.11£0.18 b 5.81+0.11b
Glucose content/%
wH] i 2 D 0.66+0.01 ¢ 0.50+0.08 ¢ 0.79+0.02 ¢ 0.85+0.03 ¢ 1.53+0.01 a 1.25+0.05 b
Titratable acidity
content/%
w(ZE B 0.007 9+0.0003a 0.002 7+0.000 1d  0.004 3+£0.000 2 ¢ 0.002 3+0.0003d  0.008 1+0.000 4 a 0.006 3+0 b
Quinic acid
content/%
wFF R 0.017 7£0.000 6 ¢ 0.018 9+0.0005b  0.017 4+0.000 5¢ 0.016 9+£0.000 3¢ 0.020 8+0.000 7 a 0.017 3+0.000 9 ¢
Citric acid content/%
wOERE) 0.774+0.009 b 0.596+0.013 d 0.621+0.023 d 0.669+0.009 ¢ 0.860+0.013 a 0.84240.013 a
Malic acid content/%
w4 O 11.02+0.05 a 9.72+0.11 ¢ 3.71+0.16 f 5.77+022 ¢ 8.12+0.02 d 10.55+0.01 b
Vitamin C content/
(mg-100 g™
w(N) 17.32+0.44 b 12.45+0.72 d 18.87+0.48 a 10.81+0.06 ¢ 16.00+0.15 ¢ 16.10£0.15 ¢
N content/(g-kg")
w(Ca) 0.694+0.0570 b 0.939+0.0720b 1.037+0.0300 b 0.504+0.1200b 2.308+0.623 0 ab 7.367+5.8701 a
Ca content/(g-kg")
w(K) 18.89+0.34 b 17.07+1.06 be 14.64+0.63 d 8.46+0.76 ¢ 16.06+0.63 cd 21.72+1.74 a
K content(g-kg")
w(Mg) 0.670+0.005 a 0.8544+0.073 a 1.0184+0.029 a 0.680+0.051 a 1.081+0.117 a 2.164+1.386 a
Mg content/(g-kg")
w(P) 3.70+0.24 ab 2.64+0.49 b 3.24+0.44 b 3.47+0.68 ab 4.53+0.61 a 3.12+0.33 b
P content/(g-kg™)
w(B) 0.015 7+£0.000 90 b 0.013 4+0.000 80 bc 0.010 4+0.000 30 d 0.012 2+0.001 95 cd 0.013 7+0.001 00 bec  0.021 5+0.000 40 a

B content/(g-kg")

w(Cuw)
Cu content/(g-kg™")

w(Fe) 0.008 3+0.000 7 bec 0.032 2+0.007 4 ab  0.043 7+£0.026 8a 0.037 3+0.013 6 a

Fe content/(g-kg")

0.006 7£0.000 5 ¢ 0.008 0+0.002 3 bc  0.008 1£0.001 0 bec 0.010 1+0.000 6 b

0.018 2+0.000 5a  0.004 0+0.000 1 d

0.020 0+0.013 0 abc  0.003 6+0.003 9 ¢

w(Mn) 0.002 3+0.000 1 d  0.0052+0.0004c  0.010 8+0.0002a 0.001 7£0.000 1 ¢  0.008 6:£0.000 4 b 0.002 5+£0.000 1 d
Mn content/(g-kg")
w(Mo) 0.000 2+0.000 I a 0.000 240 a 0.000 2+0.000 3 a  0.000 3+0.000 1 a 0+0.0002 a 0.000 2+0.000 2 a
Mo content/(g-kg")
w(Zn) 0.004 3£0.001 1 b 0.006 5+0.000 4 ab  0.004 2+0.0009 b 0.001 0+£0.000 8 ¢~ 0.008 2+0.000 7 a 0.004 6£0.001 1 b

Zn content/(g-kg")
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Fig. 2 Analysis of aroma components
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SFM. BT i s FTD. SRS FLD S48 FSL SIBAREL: F. B/ SSC. AIAHEE Y& i TA. Wl IR & VC. iR C &
Suc. FEME & s Sor. ILALRE S B Fro. WM& Glu, F 4185 & Quin. ZE B BR 7 & : Cit. 7RI % & s Mal. 3 MR & & s Ale. BE3S % & FD.
WRIG AT AR 5t Eth. SR8 Ald. 828 Terp. WEJAZ8 % i Ket. B & 5 Est. BRE S L.

SFW, Single fruit mass; FTD. Fruit transverse diameter; FLD, Fruit longitudinal diameter; FSI. Fruit shape index; F. firmness; SSC. Soluble solids

=
B

content; TA. Titratable acidity content; VC. Vitamin C content; Suc. Sucrose content; Sor. Sorbitol content; Fru. Fructose content; Glu. Glucose con-
tent; Quin. Quinic acid content; Cit. Citric acid content; Mal. Malic acid content; Alc. Alcohols content; FD. Furan derivatives content; Eth. Ethers
content; Ald. Aldehydes content; Terp. Terpenes content; Ket. Ketones content; Est. Esters content.
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Fig. 3 Correlation analysis diagram of sweet cherry fruit quality
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T ZETTRRER o T HRREE > 1 FYUOE S 1 B KT
ZEE B 21 T TR bR i &N 6 A sy H
FKAanE, 6 F B R 2 Tk ik
78.442% , IR UG HHE 1) KB 5 B R EE . DRIk, 42

AT 6 AN E o5 Bk AT 5 850 #r . PC1 J7 22 5Tk
KN 20.750% , A& EHT PR SR S 5t ot i B4R . 1%
B R T RS RSN &R H
o, 2 JE TR 7 1 (0.848) AT I a2 IR 7 1.(0.747) 2K

x4 EMSETFOEER

Table 4 Load matrix of principal component factors

Fa#5 Index PCl1 PC2 PC3 PC4 PC5 PC6

LB & Single fruit mass -0.846 0.105 0.150 0.168 0.130 0.202
HSZY\ 4% Fruit longitudinal diameter -0.895 0.098 0.074 0.151 0.015 0.171
Al A & it Soluble solids content 0.463 0.753 0.084 0.163 0.100 -0.006
AL € 2 4 & Titratable acidity content 0.740 0.304 0.151 -0.124 0.126 0.144
Y43 C % & Vitamin C content -0.371 -0.133 -0.022 0.545 0.435 0.338
N % & N content 0.276 -0.750 0.189 -0.088 -0.311 0.025
Ca & &t Ca content 0.102 -0.002 0.913 -0.173 0.062 0.097
K £ & K content 0.296 -0.769 0.255 0.003 0.120 0.243
Mg % & Mg content 0.035 -0.209 0.946 -0.091 0.026 0.095
Fe % & Fe content -0.212 0.150 0.645 0.230 -0.359 0.171
Zn & Zn content -0.115 -0.275 0.248 -0.286 -0.143 0.578
L4 & & Sorbitol content 0.297 0.762 0.214 0.352 0.060 -0.071
HpE-5 B Fructose content -0.225 0.363 -0.050 0.792 0.094 -0.183
% 955 Glucose content 0.090 0.457 -0.121 0.787 -0.048 -0.182
25 Je 2 & Quinic acid content 0.848 -0.011 0.197 -0.071 0.117 -0.114
SERER & & Malic acid content 0.666 0.054 -0.259 0.261 -0.292 0.376
HSLAFE Fruit firmness -0.041 -0.020 0.092 -0.127 -0.037 0.848
L* 0.323 0.328 -0.261 -0.049 -0.336 -0.436
a* 0.227 -0.069 -0.013 -0.024 -0.777 0.116
FE2 4 & Alcohol content 0.376 0.180 -0.104 -0.036 0.793 0.008
[ 254 & Aldehydes content 0.316 0.255 0.049 -0.616 0.402 0.190
FFE 18 Eigenvalue 4358 3.127 2.624 2414 2.119 1.831
77 Z 5k Z Variance Contribution Rate/% 20.750 14.892 12.493 11.495 10.093 8.719
24177 Z 5Ek % Cumulative variance contribution rate/% 20.750 35.643 48.136 59.631 69.723 78.442

FEIE AR, TR SR (-0.895) 5 B L B (-0.846)
SR AR, R B S SR N  HRR FE AR IR
. PC2GTHRZE N 14.892% , e Wt 1 HH B Ak wH wk Al
N.KEEMKR. HPb,WEHEEEYD S =
(0.753) L AL &5 8 (0.762) 5% &8 (-0.750) K 4
B (-0.769) 5 58 A AH R 1 51 E 5 ), 2R B S S0
PR EREER H UK R, PC3TTMAE N
12.493% , B 745 VER R R, HE S &
(0.913) FIEE S & (0.946) 1 5, 85 5 (0.645) 1 A
AR 3. PCATTRRZE N 11.495% , Jy k28 73 A
T, BRI RS & 0.792) 17 & b & &
(0.787) B P [F1 A2 Ak, , (7] B i 2 ot 25 & (-0.616) 55
HE A, RFFERE 5 R E & W R A E—
SERIE. PCS TR N 10.093% , NEFE-FSIHF,

0 oo

2R 5 4 5 (0.793) 5 a* (—0.777) 43 A T H A,
KRS O 5E R MRSV E BT REAFAE R
k. PC6TTHAFE N 8.719% , NI & -4¢ K 1, FEH
TSR FE (0.848) FlEE & 5.(0.578) 5 5L, 3 I 5L i
HiAT BE 5 B O R E R ILAFAE SCHK
2.6 TNMEBENMEREESENER

Fi~F¢ 73 AL PC1~PC6 1A T, Xi~Xo 23 AL
21 RS B AE b , DLARAEAL B0 12 5545 21 sy
50 REUERE, H T HHES AR P55 . BT
43y CLLE B : Fi=-0.196X,-0.213X,+0.087X; +
0.163X,~ 0.008Xs + 0.104X, + 0.008X; + 0.136X; +
0.012X,~ 0.045X,— 0.023X,, + 0.059X,,~ 0.005X,; +
0.066X,: + 0.206X,5 + 0.203X,5 + 0.009X,; + 0.034X s +
0.049X,,+0.097X,+0.016X: -
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PABREANREAE [ B 8 mr 4B A R 28, 19 31 36 o3 1)
SAE TR, NGRS FE oy Fovt B () 5 22 DT R Fe AR
JIRUE , BRI AT A 3 3 o 7 B PRI AR Y (LR 518 0 3R
i5 20 : F=-20.75%x F,+14.892% x F,+12.493% x F, +
11.495%x%F,+10.093%xF5+8.719%xF.

H13% 5 W, B A R R S H R RO & 7 >
TV > W 2Lk > 56 B> 200T > oK. Horb, &
LR i PR, 32 EARDUAE PC2 Pl & v RSk
KA PR & BB RO A , HoAS VB B
i, HAE PRI & ST TR ILR

x5 AREMMEERRSIREUERETES RHA

Table 5 Factor scores and rankings of fruit quality indicators for different sweet cherry cultivars

1549 B HE, WAl Variety

Factor score and ranking 2147 Hongdeng 36 Tieton B*>KJBii Summit &% Zhukovskaya M4 %k Wanhongzhu & iH Druzhba

Fl 1.24 -0.47 -0.56 -0.49 0.77 1.06

F2 -0.64 -0.32 -0.72 1.86 0.46 -0.37

F3 -1.00 -0.90 -0.24 -0.74 0.41 2.34

F4 0.89 -1.65 -1.33 -0.50 -0.83 0.34

F5 0.06 0.69 -1.52 0.32 1.11 2.08

F6 0.80 0.77 -1.23 -0.17 0.08 -0.46

4547347 F Overall score F -0.30 -0.11 -0.43 0.25 -0.02 0.23

He44 Ranking 5 4 6 1 3 2

3 Wi Bl A RN R, R K TR & &, DU
> !

FHORPES TR R — PR T AR B M 26 1 X R B %
FEEE I GETE I, Re s AL AN IR & 5 F b 2 18D ) B
[ B 2196 &, TP FE bR 48 7 i o % B |
PEALAKHE® . APk SR S TR AR R AE SS M A B 3R
B Bk R e A R SRR BT ER
M2 35 A A 96 (P<<0.01) , 3R I PR Bk SR S el oK, R
RV B AT R A A APk A B R
VIR, SRERE L AL AN SRR Bl AR IR ARG
(P<0.01), 5 K.Zn & & 2 8 #F M L (P<
0.01). LI BLEEAE A BEARI Y B AT, 55 ] vk ]
TN PTG 22 R SR W VRS A 0 2 08 S I 35 IE A
K(P<0.01). FREAENET LM I EZ AL,
5 2 AR IE A S (P<<0.01) , 5 AT E
MR ERR rERESEREEE EHXWP<0.05.
FHPERE SRS e &R & i 2 ) 2 B2 G, Ca
5 Mg &8 EWEE EAHKXP<0.0D), [[FK =%
Hp&&E R EEIEH>xP<0.05) , & HACH T A
BALFENH . N5 KEE2EREEEMEXP<
0.01) ;N K & & 5 [y PEE ) 6 2 05 | 1L AL
RS B 2 03 A9 (P<0.05) . Wang Z7HA
AR SERGAIAN & 82 R EUR ST M B &
BRI E ML, 782 K G5 T2 SRS hd

A~ EL

S DR 7 R SRR N S S B NGK TR IE

e R PR SR SR A . RSB N R PRk PRk I B
B, AR FERCERES L YR
W 2 25 BRH 26 (P<<0.01) , 3 B SR S 200 £ i 4% 2
o, KA E R CH RS .

KRG HE RN —FhJC I B A =R 0 7 ik, B8
PR A (8] (R AH AL B 3 5828, 7R 13 AR 4 2%
IR R0 R, 7R EH Ak R S KR T
PR R R 2 — . Rk 3 BRI R
RIS UL R A ™. Hf, (B)-2-0
I 2- OIS L CEEFN(E)-2- C - 1- 1 9 S Rk £%
KBRS TEARL 6 AN EH APk & Fhep
FERG I H 32 b B S, 2 BN (R 2R 2R L
K HAMF SR, 5 AT AW R4 BARL . AR
AL IAIERSE ¥ 6 N ETERk s Fh 2y 3 28, R
B MRLLER O EE T 28, Jh 4 R, A S
TEREAITABENE, FAMERETE AE
BEK FERBONSEIIEE, HS R & ik H 5%
KT HoAth ol

FERADHHEN—FhZ U FE I BELER AR, g%
TER AT REIR B R 4G5 B I RTEE T 4 2 AN AH 3
SER PR 0 T i 4 e A O D BN BT I SR AR R (R
FS53) 5 I T 15 A B 25 40 48 7 ot TP (A% O 4
FEP, AR TR LTS B 6 A F s, Bt ik RIA
78.442% , 1E SR/ S PE HE VR AR KR G
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BT AN [F) S R R AR SR s i R AT VA . SR
R, EEGE VPN BT, 2 ZRE N R KGR
PR BT R AR 5 LU AT, LA R SERT
JLE B, RN AP 5 &S 5 R 7l
N T 20 25 R LK i 26 4% 4 32 Rk Rl e R 25
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R AR o m, MAT &R G GHEAE
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PIM R AL BRHEA S =, R AR PCS (RS2t 5
FD EEIR T ABLE PCTCRSZ KN K PC4CHE
TR P TFHH ERAR N, BRI ILE
PCOCHRSZHE 5 Zn &8 b, AN LA K, X 5
ik R EECIE AT AR 3R LR AN K R R e )
At R [ G R 45 18 — B, (BAE PCACHELL 43D 3 0 4%
1 04T HE 42 56 1o, FLAE PCA R R TG 7T, 26 B SR 52
T AR S R S B RS B TR SERUN R
DA KA i 7GR B B A T SO S AN 5 K
BARRIUAE , 76 E R VE 0 R G S T bR A
U, 155 FfiK o

4 5 B

AT TR A PR SR S A A 5 KUK b B B
EIRIUR R R R LA VIR R I
GG M RMES T 5 E AT Tk, KRG R AR
PR R 0 SR S AR AE o 2 TRk A 21 AR
PEVEAN TR b, SR o o A il SRR 4y 6 A
B s MR SR/ 3 SRR 4H 23« AR AR5 S A I
TCER YRR, X6 AN L E Ak S AT R 25 A T
PP . S5 RRE, 6 TRk R 2R G i o HE 44 1K
VN 8 > RAH > MR BR > 56 5 > 2007 > FEK
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