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Abstract: The aim of the study was to investigate the differences in fruit quality and conduct a comprehensive evalua-
tion of major mango cultivars across different regions in Guangxi. Four cultivars (Jinhuang, Guifei, Tainong, and Guiqi)
from four producing areas (Baise, Nanning, Yulin, and Qinzhou) were selected as the research subjects. The quality of
mangoes was assessed using national standard analytical methods. Systematic analyses were performed via correlation
analysis, cluster heatmap analysis, and principal component analysis (PCA). Jinhuang exhibited higher average values in
single-fruit weight (748.86 g), peel thickness (2.30 mm), stone weight (98.37 g), edible rate (89.91%), fruit shape index
(1.92), firmness (10.53 N), and sugar-acid ratio (52.73). Guiqi showed superior performance in color difference (19.30),
SSC (22.67%), Vc (52.73 mg/100 g), total sugar (52.73 mg/g), and B-carotene (39.30 mg/g). Significant regional dif-
ferences (P<0.05) were observed in peel thickness, sugar-acid ratio, Vc, total sugar, and pB-carotene among the same
cultivars from different areas. Correlation analysis revealed strong positive correlations between single-fruit weight and
stone weight, edible rate, and fruit shape index (r=0.78); color difference and SSC (r=0.75); SSC and total sugar
(r=0.81); and Vc and B-carotene (r=0.87). Fruit shape index was negatively correlated with Vc and B-carotene (r=—0.85),
while titratable acidity showed a strong negative correlation with sugar-acid ratio (r=—0.80). Cluster analysis catego-
rized the 13 indices into four groups, morphological traits, peel characteristics, physicochemical properties, and nutri-
tional quality. PCA extracted four principal components (cumulative variance contribution: 88.41%), capturing the ma-
jority of original quality information. Comprehensive scores ranked cultivars as Guiqi>Jinhuang>Tainong>Guifei and
regions as Baise>Nanning>Yulin>Qinzhou. Significant quality variations existed among cultivars, with Guiqi demon-
strating superior sweetness and nutritional quality compared to the more acidic Guifei. Guiqi from Baise, Jinhuang and
Guifei from Nanning, and Tainong from Yulin exhibited optimal fruit quality traits, highlighting regional and culti-

var-specific advantages.
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Tab. 1 Comparison of mango fruit quality from four different production areas
WH HLIR T i Fruit weight/g 2 JEBE Rind thickness/mm
Item L Guigi 48 Jinhuang &% Tainong  Ht4d Guifei FE-E Guiqi 4 Jinhuang &K Tainong  $*UC Guifei
A 2922142.59"  537.44+43.41° 187.38+18.73" 324.69+£19.78"  2.62+0.30" 235+021°  0.45+0.08°  2.55+0.28°
T 286.71£2.31°  818.38+£54.60° 199.33£23.91° 405.25+21.46"°  1.24+0.05 2.09£0.02"  1.92+0.11°  1.38+0.15°
Fk 274.92£16.62°  669.03+4.59° 218.22+5.69" 251.05+5.42°  3.10+0.24° 3.10£0.24° 1.40+0.11° 1.82+0.36"™
M 292.65+5.43"  970.60+£34.58" 246.75+6.64"  410.95+3.46" 1.17+0.09° 1.66£0.04°  0.98+0.05° 1.95+0.02%
SEH(E 286.62 748.86 212.92 347.98 2.03 2.30 1.19 1.92
S5 ZR % 5.65 27.54 21.39 20.96 45.97 25.97 58.61 36.02
FoRME 32230 1009.90 265.70 456.80 3.41 3.41 2.24 3.37
/IMHE 247.80 382.50 102.10 235.70 0.98 1.42 0.22 0.90
P 0.34 0 0.15 0 0 0 0 0.04
iH iR Stone weight/g AR Edible portion ratio/%
Item -t Guigi 44 Jinhuang 54 Tainong  R4C Guifei L Guiqi 4% Jinhuang 54 Tainong  5i4C Guifei
[ERCA 69.02£1.71° 76.39+3.78°  46.98+4.98"  81.50+4.23°  76.37£0.61°  85.17+1.39"  74.76x1.12°  74.72+£0.97°
T 74.62+1.50° 103.15+8.83"  48.33+5.89"  104.48+0.91°  73.97+0.59"  87.45£0.29°  75.77+0.75"  73.96+1.62"
BN 67.85+1.18° 88.10£1.24°  48.33+£5.89°  75.05£1.49°  75.001.78"  86.83x0.17*°  77.63+3.15*  70.06+0.88"
M 72.02+0.98"  125.82+2.09"  58.99+3.83" 100.61+0.80"  75.38+0.33"  86.96+0.71"  76.15+1.03"  75.51+0.33"
FHE 70.88 98.37 50.66 90.41 75.18 86.6 76.08 73.56
5 R % 6.02 22.92 24.38 15.89 2.74 3.08 4.6 4.04
BRME 78.99 131.32 69.99 106.77 79.97 89.91 86.28 79.77
H/ME 63.43 64.65 29.99 58.99 72.16 77.02 68.78 68.32
P 0.06 0 0.44 0 0.29 0.48 0.64 0.02
iH RILAEEL Fruit shape index {4,2%{8 Color difference value
Item L Guigi 48 Jinhuang &K Tainong  HUd Guifei FE-E Guiqi 4/ Jinhuang &K Tainong  $RUC Guifei
A 1.26+0.01° 1.92+0.02° 1.45+0.01° 1.62+0.01°  18.65£1.33"  17.67£0.55"  18.08£0.40°  6.87+0.64°
BT 1.24+0.01° 2.04+0.02° 1.500.03" 1.70£0.01°  20.94+0.63"  17.96+0.56"  19.52+0.40°  4.86+0.10°
Fk 1.22+0.00° 1.86+0.02° 1.43+0.01° 1.7120.01*  16.82£1.02*  18.71£0.67°  19.85+0.66" 4.96+0.18°
(7<)l 1.26+0.02° 1.85+0.05° 1.35+0.00° 1.67£0.04®  20.80+1.51°  18.28+1.29"  19.18+0.47®  8.35+0.57"
FHE 1.24 1.92 1.43 1.67 19.30 18.15 19.15 6.26
52U % 2.75 4.70 4.08 3.30 16.54 8.92 6.57 28.34
FoRME 1.32 2.09 1.57 1.77 23.48 22.15 20.92 10.50
f/ME 1.21 1.78 1.34 1.58 12.57 15.12 15.85 424
P 0.19 0 0 0.10 0.19 0.78 0.05 0
i H T BZ Firmness/N A P ) Soluble solids content/%
Item £ Guigi 442 Jinhuang 54K Tainong  SR4C Guifei £ Guiqi 4% Jinhuang 54K Tainong 542 Guifei
HE 11.88+2.03*  13.44+1.11°  10.46+0.71° 9.85+0.92°  24.78+0.35" 16.48+0.11*  17.45+0.55°  11.69+0.28"
MT 9.41+0.23" 9.66+0.50*  5.88+0.65°  10.12+0.54*  22.53+0.43" 15.43+0.94°  17.53+0.67°  10.78+0.23°
BN 6.76£1.09°  12.08£0.47°  6.76£0.61° 7.60£0.91°  21.15+0.35° 16.90+0.07"  18.05+0.28"  11.10£0.39"
7<)l 6.42+0.72° 6.960.55° 6.25+0.13° 7.10£0.67°  22.25+0.52" 17.98+0.42"  18.40£0.29°  15.03+0.30°
S SlIEN 8.62 10.53 7.34 8.67 22.67 16.69 17.86 12.15
552 % 47.26 29.37 31.92 25.59 7.40 7.18 6.77 14.03
IS INE] 23.32 19.89 13.33 12.74 25.80 18.90 19.90 15.60
F/ME 4.41 8.53 4.41 5.49 20.50 12.60 15.40 10.00
P 0.10 0 0 0.08 0 0.01 0.59 0




1840 Y F R 5 46 %
Rl APMXBERRIRELE
Tab. 1 Comparison of mango fruit quality from four different production areas (continued)
S| Al% R Titratable acidity/% [& /& Lt Solid-to-acid ratio
Ttem ML Guiqi 448 Jinhuang &4 Tainong  $4C Guifei L Guigi 442 Jinhuang 54 Tainong 540 Guifei
HE 0.43+0.01° 0.24+0.01° 0.54+0.01° 0.24+0.01°  57.47+0.70°  67.99+1.91*°  32.29+0.80°  48.65+1.52"
T 0.63+0.03° 0.29+0.02° 0.55+0.01° 0.24+0.01°  3621+1.36  54.07+0.92°  32.19+1.45°  45.30+2.61°
Ak 0.63+0.02° 0.32+0.02° 0.55+0.01° 0.25+0.01°  33.59+1.55° 53.67£2.60°  33.14+0.84°  45.29+0.74°
M 0.56:+0.04° 0.510.02° 0.95+0.05° 0.25+0.01°  40.86+3.45 35.1941.49°  19.53+0.94°  61.88+3.23°
FHE 0.56 0.34 0.64 0.24 42.03 52.73 29.29 50.28
5 AU % 19.04 33.03 27.55 8.23 24.71 23.41 19.10 15.23
HKRME 0.69 0.55 1.04 0.28 59.53 78.10 36.18 68.10
/M 0.41 0.21 0.51 0.21 29.71 32.36 18.08 38.89
P 0 0 0 0.97 0 0 0 0
W H #er:F C Vitamin C/[mg-(100 g) '] B Total sugar/(mg-g ™)
Item -t Guigi  4J& Jinhuang &K Tainong 54T Guifei -+t Guigi  44% Jinhuang &K Tainong  $R4C Guifei
A" 3223+0.22°  15.7320.07°  25.62£0.09"  20.5320.12°  255.60+5.65" 167.90£0.88° 194.75+1.36" 106.19+4.48"
M7 28.77+0.71° 14.60£0.68°  25.30+£0.43°  19.22+0.43°  218.26+1.61° 171.01+0.21°  149.04+0.92° 110.89+1.17°
SN 30.49+0.66  10.77+£0.35°  20.47+0.31°  18.1120.26°  157.99£3.36° 109.02+4.17°  145.05£1.50°  98.91+1.69"
B 40.26+2.23" 15.72£0.11*°  20.60£0.33"  21.52+0.30"  172.41£2.72° 199.81£0.59°  184.97+0.85" 167.09+0.92°
FA41E 32.94 14.20 23.00 19.84 201.06 161.94 168.45 120.77
A5 5 250 % 13.73 14.25 10.87 6.62 20.35 18.75 13.15 22.70
S ONIER 45.70 16.54 2633 2232 275.43 200.68 202.61 169.36
F/ME 26.78 10.16 25.89 17.68 148.85 99.28 140.71 79.19
P 0 0 0 0 0 0 0 0
Wi g B-#% & B-carotene/(mg-g ™)
Trem -t Guigi 4% Jinhuang 54 Tainong  $R4C Guifei
[ER 44.35£0.85°  10.86£0.26"  16.33£0.31"°  20.74+0.28™
MT 34.58+0.86¢ 9.21+0.26"  15.35+0.31"  19.49+0.77"
T 37.35+0.70° 8.38+0.26"  13.91+0.28°  18.38+0.50°
7<)l 40.93+0.19° 11.36+0.39"  14.97+0.30°  21.18+0.15°
SFAE 39.30 9.95 15.14 19.95
A5 REU% 10.71 13.06 7.45 6.84
SSINI: ] 46.78 12.32 16.99 21.87
F/IME 32.55 7.89 13.43 17.87
P 0 0 0 0

T [ — R BRSO /NG F B RoR 22 5 3 (P<0.05 ),

Note: Different lowercase letters following the same quality index data indicate significant difference (P<0.05).

7.18%, Sthd A AT PR R Y & AR ALV LR
10.00%~15.60%, A& RECH 14.03%, ZE5RE
Ko B0 X AR - TR T R ) Y
K, MR, G4 SEMERK; &
Rl EFIE ) & B YERIN . B R>4
FE>TRAC . AR XS AT e R B b . MR

BRZEEREE, REZRERARE, B
FR ] 3 E RS AR TS LN 0.41%~0.69%, 755 2%
H19.04% , A KR AT A R R AR LR
0.21%~0.55%, “Z5RECN 33.03%, R FRE
K, BROFHEERZIEFE R 0.51%~1.04%,
S RN 27.55%, SHICHYAE 5 RECH 8.23%,
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AR5t RBR /N . B 4 A SR Y R 2 R
WEER/DN; AT E R S RIERI N /B
K>EEL>E > e . AR ERR L 4 5
Pz 0m) 22 5w 2, R B RS L AR R E B ok
29.71~59.53, A8 53 R K 24.71%, A R R BHEK,
S R HL AR TR TE Rl 32.36~78.10, A8 S A M
H23.41%, BB E R LA E N 18.08~
36.18, R ABCHN 19.10%, SHUCH R LBk
JEFEh 38.89~68.10, B REN 15.23%, EHF
REGR/N; BOXEMHEL . SRR ERR L EE
R, BRI 5 4 B R L BE 5K, BN X
B B AT R LI e R RN TR LR R
Hye ST ESEE> A A,

214 %AZ C. B¥. B-AF MESESH A
WX GE: 2 C i 4 N2 LR 0%, b
EYEER C &R byEEh 26.78~45.70 mg/100 g,
S RECR 13.73%, B REEK, SMEN4EL
ECHRAIER N 10.16~16.54 mg/100 g, 2557
RECH 14.25%, BARYEAE R C T EALIEEN
25.89~26.33 mg/100 g, AF5F RECH 10.87%, Hid
MAEAER C S B Fly 17.68~22.32 mg/100 g,
R FRECH 6.62%, 5 RER/N; PO X
L4 E R C EHMERKR, AaXEINEeE.
AR R C T EMERK, M XI5 il 4k
R CEEHERK; KMt E C S EHE
RNy HEL>AASTHE>EE . AR X0
T 4 AR 2 25 5 0 R R AR b
JE N 148.85~275.43 mg/g, R EREH 20.35%,
SRR ERE S AR Y 99.28~200.68 mg/g,
SRR 18.75, AR NS B F R
140.71~202.61 mg/g, Z5REH 13.15, R ZF
BN, S B R B mE sy 79.19~
169.36 mg/g, “FHRZEHA 22.70, LR RZEHK;
BN DR R B S IR, E X
S GARDHES EIERK, O X S
SRS R IR SRR E RN
Hb>AA>ie>ai. AR B-#HE PEY
it 4R R R 2 L, R L X B b
RO R F N 32.55~46.78 mg/g, B F R KN
10.71%, 44 B-THE b RS B E A
7.89~12.32 mg/g, BRFRE N 13.06%, HAM B-
HAE N R A RARLIERR 13.43~16.99 mg/g, AF 5
FHCR 7.45%, SHILHY B-AE DR SR
1 17.87~21.87 mg/g, LR REN 6.84%, EHF R

i, BaxEsmEL. 6K Y MRS E
PIUERAK, BM XA, Sl B-#E MRS
EEEK; W B-iE MRS EERA R
Heb>itid>HR>4 00,
22 AERXRBEDMFGEREREXES
P AN [ DX 35, 3 ok 2 S ot o ) A PR i (1A
1) Al g0, RS2 13 A5 TR bR S 8RR AR AR A DG
MRFESEERE ., R, REHEHRZEE
FEIEAHSE (r=0.78, r=0.80, r=0.73, P<0.0001),
VLA LR R, R, TR
IR B R s SRR 5 [ L &2 v B IE A
X (r=0.46, P<0.0001), iR R, [
iR Lt Pl Rk s A I i 5 AR HR B T IE A
X (r=0.54, P<0.0001), VLRSS,
BB A, BHAREEK; TERS5RE
FRBCE R IEASE (r=0.62, P<0.0001), PEEAZL
R, AIET R AT R A2 (E Sl
B Y S 55® IEAHOC (r=0.75, P<0.0001), A
2R KT RE R PR R 22—, BUE B
RO FEIE Y & ;. A EEIEY S Sob
EIRIEAE (r=0.81, P<0.0001), VLSS &
miE, AR S Rt R nAEEIEY S
AR C. B-HE PREPEIEML (r=0.65,
r=0.65, P<0.0001), UiHEMEE R EA2R, 4
R C, B NEEREMIRES; #EXCYH
B-THE MR EMIEAE (r=0.87, P<0.0001), i
B FRITTRZEA —E MM, LR CoE
i, B-EAA MR, RIBRESHEAEK C.
B-TH B N FK R AL (r=—0.85, r=-0.78,
P<0.0001 ), S ETEY) . 7l & fR 2 B
2 (r=—0.63, r=—0.64, P<0.0001); i E R
5 &R e S A (r=—0.80, P<0.0001 ),
23 AREXEBEHEHRRERBEI
B BT e — i 2o X R A AT A S
B, BEMESE T AR I XS REAREAT 4040, DA 42 18
WL EL 2 b S I BIF 5 % 4 22 il iy A e e R 11
I 2 oA, RERIE L. &8, G4, k
£ 4SRRI AR I H R B — 25 T 13 AN RS
BTG 4 e TR . R ATER
RICAEE ., R h—2; RIRE | W
B2 LU Sy —2 5 B 228 . WIS HEEIR Y . Bb
A E RIS —28; 4ER C. B-iHE NRIEH
—2, ARIXIER WL EZEE . aTEEEIEY .
SBE L R E R AN, SRR TR AR R
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0.4

0.2

sk R A I ] 2% A B % (P<0.01, P<0.001. P<0.0001) . L [RIBE{CFEEMLE,

PO R B I @R BRI, BEMRRARSERBER . r>0.7 FIRIMIEMRK; 0.3<r<0.7 £RHEZIEMRK;

—0.3<r<0.3 FRTMK; -0.7<r<-0.3 FRPEAMRE; r<-0.7 FRMMHAAL,

* indicates significant difference among treatments (P<0.05), **, ***_**** jpndicates extremely significant difference among treatments
(P<0.01, P<0.001, P<0.0001). Red circles represent positive correlation, with darker colors indicating higher correlation coefficients. Blue circles
represent negative correlation, with darker colors indicating stronger negative correlation coefficients. r>0.7 indicates strong positive correlation;
0.3 <r=<0.7 indicates moderate positive correlation; —0.3<r<0.3 indicates no correlation; —0.7 <r <-0.3 indicates moderate negative correlation;

Fig. 1

r<-0.7 indicates strong negative correlation.
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Correlation analysis of main cultivars in different regions
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Fig, 2 Cluster heatmap of main cultivars in different regions
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PTG AR L fe i 5 AN TR] X v 2R
Rpie, Al R RIPARR SRR S AR

B, FEE R T AR R R,
HerEE C. B-E PESHEM, HOSIMEE
R AR G A SR R . R . R L
AL, AAGRNELIEERI, BT
FAR I LI TR B Bt s AN DR b Y T E
YEETEY . B, g4 R . B-IE N REEAM
XIS, RICFRECEN, A EREL R -
BRI ERA.
24 ARRFIEZHFHBBRERERS D
Y AS ) DX F2 s Al 13 S S B HIR 5 32 A
SAE (6 2) WA, DISRIEE KT 1 AbriE,
PR 4 DFERS, B—FEWS (PC1) RHE
fH R 3.386, JFZTTHRFE N 20.465%, it 200
HRRH 26.045%; 25— F W4 (PC2) [HRFIF(E N
3.163%, HZETIHLEN 24.322%, Ril &5k
FHh 50.377%; = FS (PC3) BIFRAE(E N
2.700, J5ZETEREN 20.733%, BitETEkE
5 71.150% ; 55 VU 3 853 PC4)RHEE Ry 2.244,
W ETHRER RN 17.625%, 4 DT Eit 2
IR RN 88.414%, REMSAC A A B Mtk ) 4 K
WE R (I8 85%LL 1), ZEE T IRAS [R] Xk
ko ) SRS B R R, AT DAVE S PR 1 45

EEEL T

R2 HXRHIEFNHBAE. FETBMEMR T
HFEREE
Tab. 2 Eigenvalues, variance contribution rates, and cu-
mulative variance contribution rates of
correlation coefficient matrix

i FETRE B ETRE
o FHAE(E Variance Cumulative vari-
Principal . e o
mbonent Eigenvalue contribution ance contribution
compone rate/% rate/%
PC1 3.386 20.465 26.045
PC2 3.163 24.322 50.377
PC3 2.700 20.733 71.150
PC4 2.244 17.625 88.414

R R U RN T e (B 3) A,
R AT R B AR O, T XA
AARR IO, PC HRAE 1] & 58 2R 1 LE W15
B2 p-ME MR 4iER ¢ B W
BAG PC2 FRAE [ TSR 1 AL WA B 22
2. WRTEFEEY) . BB PC3 HRAE[ &
BERBYEY 5 B R ZOR MR . BERE . A E

%; PC4 FFfEm it rE RN AEY) 5 B 2R
Bl SRR 5 BT, TR 4 AN
AW PCL A B-IHE &R, AR C. BB
AL, ATERHECHT; PC2 AEEME. Al
PEEDEY) . SRERADCH 5 PC3 MR LL . A
B AR R IA G T PC4 AR E . R
IR A OG-

AN TR DXl 3% S A 255 5 o0 T R T B
AN T MR A A T A Y B
W (#L#E ) =PCx,/(PCx,+PCx,#PCx,+PCx,), Xi.
X5 X3 . Xg XA PCAHMFEME , 751573 =Wx, ¥
PCyx, (‘& #2{H )+ Wx,xPCx,+Wx,xPCx,+Wx,xPCx, -
F 4 Rl AN TR DX ok PR 2R A A5 HERS R
HERE-E>m TR >IN EE-E> B> T
SIS T IR AC> A A RS> AR AR>SO 4 >
H A B> ARSI > EAARG A>T 65 AR>S
BAR>E T HASPON 5L . 1535350518 1.2155,

0.950

B-#A%E K 0.245 0.112 —0.057
0.001 0.072 |
-0.139  -0234 0.609

—0.186 -0.121

0.327
0434 0.255
-0155 0207  0.83
0.190  -0.073 0597
0.159 0.183
PCI PC2 PC3 PC4

3 ERmREERTFHEFTENE
Fig. 3 Heatmap of factor loadings for mango quality variables

Py ey
X 38 /# % Regional variety

4 ARERBERMMERIFS
Fig. 4 Principal component score plot of main cultivars
in different regions
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0.5195, 0.5058, 0.402, 0.215, 0.181, 0.1472,
0.1082, -0.1331. —-0.2049. -0.372, —0.3929
-0.4862, -0.5271, -0.5802, -0.5977,

3 itig

TR 2 BRI A G R B PR SRS A SRR IR S ROk
e, SRS B E SN AN 2 AN TE, Ak
T IR R R T R RREE, N
At PR AL AR R R | B L R AT R
AR ET R NINE (R TR RARE . R
oA E . tE(E ., M) MNE (RERE. o]
R AEMEFRIEY . PR RR . MR . 4EE
£ C. BAE. B-HE NE) 13 AN EERIEET T4y
BT o AHIFFE Hp [ R L ph ml i T 9 5 ml i
FR Y EL AT B A A, AR L 2l B 5 A
PURR 1) LR 58 T 45 AR AR 9 30 45 81 R EL i AN
VEPEAEIR L, A BIF 5% 3 2 A OGP 43 AT 3 B B R
b 5 TR b 2 R S AR AR G, n) DU o] DR
Y15 [ R AR R AT R BOME IR L s 1 R
AU 1S A N R AR R S R, 1
ARWFSE h R B-H A MR ER Y B PR EE
JERSTEERE, AFRR, TR B
NE SR Lab SO A B ASEEN,
BAEL 5 RN SR 18 B0 S SR B % i
TRELBH, ARBFGE b, SRR AR R %
M SR> Rl >HL > Gk, R RIEREK
PHERI . &8> il > Rk > L. R
RALKNFIEAR b, S SRR, X
SHEL H PR s g RIEA — B MM T
ZERAB R, R TS R IE 48 5 R E A G
(r=0.80 ), A s RERP PR = 5 LR
BOH R — AT R AR . A XU R 5 T s
BRSSO, AR R A A My
MrfF o 25 60, nliE Y 5 B 2 s e A
X (r=0.81, P<0.0001), i5dfH E0E S & m i nl i
PR & w AR o T SRR b R R A
SR ORERE, X OBERGIR O AT PR SR
B AT A RS OO SR SE S EE s AR, i HL
PSR . A N R E IR A ABAR G
BT ARSI A R R, B R
H5YEZR C. - MREPEMHL, SRET
JEAHE, AP RI, AR B i LR
FRASHS LU, TR A OC B2 B2 5
Mfg2S, TG LR (invertase, Ivr), JEME

A (sucrose synthase, SS) FIREMEMERR S L
fiff ( sucrose phosphate, SPS), FEWHIF R LFEHE
SS FEA (CitSUSA ) ik By i >, j5
IR X; SS. SPS A AHIC Y HE PR Rk AT ST .
7] — ity Ao 2 A ) DX 3 0 o o R A A o 22
S, BEEPE XA X 4R, /L. A
£ 1 SR RIS TR A R R, SRR
f T A AR LA, MR T S, BRI
m R DA R AR AR, SR, miaR 1SR
SEER BTLA) P R T ALY, AR 2E, N AT AR
JEH TR X AR . Sk, ESHESS
B E BRI A T ST AR PR I A S A
AR, BEECHFERL . S, p-iHE
NER4EER C EHEYE T HMX S, "TREMS S
FHM AR IS A (UnEIREE B 5 RUR ) K
Wt AP ) E ( f H F X R EE
M IATFAE R AR, P RO, AR H BREHEL
1869 h, 4EHIEIA 21.9 °C, Bemiw P, g
R b A ] R R T IR S R S B R R 2 —
B B ad T AT T DR ) 5 R L s, Rl R
5 2 4 R IR R R IR AR AR R e
SERREDE i E R TR G A L B e
3 Pt SRR 3B N R R A PR R A R,
AT R AR > SR> 28, At E
WA AT R, A AR 4 A F s
MIZE Ao e, PREL T X384 25 B X6 A B 1Y)
PR THERCY . B 5 R s Sk
B, 13 TRl IFgNIERS . R Bk KOS 3R
4 2K, SEMECIIIRG RN -5, 44K C
5 B N EASRIEA M (r=0.87) £ ¥
A REAE eI A R s A s, X T AES
Je SRR I [ A0 B TR 35 R BRI R P 0 A4y
FHUERRFFE T, AZAM SB35 17 ARy
HIE S (SSR) AL, B 5 16 1 FRAMR (1
FERS . RS A T EEY) & ) AH
KHIFRIC , PADMAKAR ZEP97E 48 534 SEA%.00 il
B BESE 31 4~ SSR ARic k45 Fi R sepRmk (adE
RS AR A & &) s, IR A — Rl
ARG, ELTHAR 2507V 5 5 i) o
BHRZAM (SNP) fRic S8 5 R 50 i i Pk
R A ARIE, NI 26 I 25 BRI BT 1) 3 A
HATERE, fRnS 5EFMEAEMANFEA . B
IR S I S R TS R A S
( MAPKs )., Z2Z4)7 0% A ( MAPKs ) 1Y
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SRR F AR AR RE L BRI B AR AR A 4 AR
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BOM . B S B HAR R B o 22 5, (HIR
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SR FHAR R )7 AR — 2 BF 5T
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PG AN ] DX 3k o v SR ot A SR S o R L
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FEgr (QEAEZE CL B-IHE MR ) SRS,
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