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Research status of the diversity of natural microbial community
and metabolic enzyme system in grape ecosystem
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Abstract: Natural microorganisms are important factors affecting the physiological growth of grape and
the quality of wine, and widely exist in the ecosystem of grape and wine. The species, number and
distribution of microorganisms depend on many factors such as climate, soil, growth period and
fermentation process control. Under natural conditions, the species composition and metabolism of grape
microecosystem directly affect the health of grape vine and the fermentation quality of wine, and produce

Foundation items: National Key Research and Development Program of China (2019YFD1002500); Key Research and
Development Program of Shaanxi Province in 2020 (2020ZDLNY07_08)
*Corresponding authors: Tel: 86-29-87091099
E-mail: LI Hua: lihuawine@nwsuaf.edu.cn; WANG Hua: wanghua@nwsuaf.edu.cn

Received: 19-10-2020; Accepted: 17-12-2020; Published online: 11-03-2021

E&TH: EEESHF AR HQ0I9YFD1002500); BEPT4A 2020 4F 5 5 & 10 H (2020ZDLNY07_08)
“BIEIEHE: Tel: 029-87091099

E-mail: 2%4E. lihuawine@nwsuaf.edu.cn; E¢: wanghua@nwsuaf.edu.cn
i HER: 2020-10-19; #EZHER: 2020-12-17; MKRE LB 2021-03-11



2838 (DGR ESTE(

Microbiol. China

specific wine terroir. Therefore, the diversity and dynamics of fungal and bacterial communities in
vineyard soil, grape berry and wine natural fermentation, as well as the effects of their metabolic enzymes
on wine quality were reviewed in this paper, with a view to fully understand the physiological metabolism
and ecological function of the microbial community, exploring the interaction mechanism and metabolic
function of the grape microecology, and promoting the development of the microbial community in the
beneficial direction of grape and wine, in order to achieve the goal of sustainable and high-quality

development of grape ecosystem.
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Table 1 Microbial population characteristics of grape berries

AR sk LIPS AR o R % S 552 i B (14 52 1
Microorganism Classification Related species Metabolic properties and its effect on fruit quality
category
EE WEEA Plamospara viticola A% ; FEEW Harmful; Downy mildew
Mold Parasitic mold Erysiphe necator A% ; EFR Harmful; Powdery mildew
Alternaria sp. HE; BER("ER)
Harmful; Black spot (produce toxic metabolites)
AR Colletotrichum acutatum % ; #A)HJESR Harmful; Grapevine anthracnose
Saprophytic mold Botrytis cinerea HE; RER(EE) Harmful; Botrytis cinereal (spoilage)
Cladosporium sp. A3, PERYEER Harmful; Produce toxins and rot
Greeneria uvicola A3 #EHE Harmful; Bitter rot
Aspergillus spp. BFE; JBE; F7# K Harmful; rot; Produce toxin
Penicillium spp. HE; JEFE:; 755 % Harmful; rot; Produce toxin
P TR T A Cryptococcus 7= JL i Produce pectinase
Yeast Basidiomycetes Rhodotorula FEAE A B Produce glucosidase
Sporobolomyces ToEY)FF Innocuous
Filobasidium spp. ToE YR Innocuous
TR 255 A. pullulans ToEY)FF Innocuous
KRR Hanseniaspora 1542 Fp Contamination
Ascomycetes Candida V54« Fh Contamination
weakly fermented o s L
— Metschnikowia V5 4L fh Contamination
Pichia V5 YL A a] L Contamination/filming spoilage
Debaryomyces V54« Fh Contamination
Kluyveromyces V54« Fh Contamination
TR Zygosaccharomyces A & Harmful
KR o B Brettanomyces A & Harmful
Ascomycetes Schizosaccharomyces A & Harmful
strong fermentation
e Saccharomycodes £ F Harmful
Saccharomyces n] Jz [ 7] JE K Fermentability/spoilage
MH Bacterial FLRH Oenoccocus sp. SER R FL MR & % Malolactic fermentation
Lactobacillus Lactobacillus spp. SESLERFLIR % /)85 W Malolactic fermentation/spoilage
Pediococcus spp. FESEEIR . FEFR A Y
Peculiar smell, stickiness and biogenic amine
Leuconostoc spp. PSR . BEFEAIAE Yk
Peculiar smell, stickiness and biogenic amine
it PR T Gluconobacter spp. £ F Harmful
Acetobacter Acetobacter spp. £ F Harmful
Gluconoacetobacter spp. 5 F Harmful
BZ8-wil kil Bacillus sp. 154 F Contamination
Environmental Micrococcus sp. 1544 Contamination
bacterial

Pseudomonas spp.

Staphylococcus spp.

154 O ML SN 24
Contamination (produce extracellular polysaccharide)
1544 Contamination
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LRIEERE, TEREETEI, BT S. cerevisiae X
CEEUIE RN A& WERE 1 om0t i W 1
i, WPEERTIK#E] 107-10° CFU/mML, 1k 28 4l g
TR 2 TR AR A BT A, AR TE 22 3]
P ARAE K P AR o e e ) 381/ ok i 1y
BRI e b):, TERBEIE T, BRI ELE(S. cerevisiae)
ARSI R e XL, WA R Y 5
BV, e 2 G A A TR O IR T P R
k.

Padilla 2%} Priorat Hb X /1) 85 45 0143 F)
PR 25 2E AT AR I, 2 0t B0 R A ) R G 2
W Kk WE T A AEFE BRI 2502 A, pullulans |
H. uvarum ., C. zemplinina . I. terricola F S. cerevisiae,
He A pullulans T H. uvarum B EKZ,
S. cerevisiae AR/, KB H. uvarum 35
WL, S. cerevisiae MEUEEAAXTHEM, K LS R BT
S. cerevisiae g% , IMTAE/V RN C. zemplinina.
Diaz 2P0 A [f 5 [ 58 J e e BERE IS 1O s 2570
ABIF5E 2B, PR R0 ) /D ARG B 1 i EE
R Ao A T P B TR ) D R A B L, AT
ol P 235 oI i TR I v ) e R 7 2L AN T
1B FHALFE Saccharomyces bayanus ., S. cerevisiae .
M. pulcherrima ., Pichia klyveri. P. membranifaciens
F1 Rhodotorula mucilaginosa S5
32 BARAABIEDHAREEMHSISTL

R E L R R A DA R I 1 S B R 2 R S
HSRERE TS HUER], SR & R 7R . #
0 R TN TP A AE B A TR 32 S LR T (B TR
DA RN ZEFOAT B 55 o FEZAA P X JR B BR AR 2 W0 1 &
P it B & B T BROSC IR TR & (Erwinia) . kT R

(Enterobacteriaceae) ¥ {5 5. il 7 J& (Pseudomonas)
BTV IR R TR RS A T 1Y 2% T SR A AE B
AHEAE R, A5 B M TR 5 8 26 WG 1) 2% T S A7 A6 1E AH
AR, 7 2 B A 240 A o 4 T A T P M B R
FHEB S 8 A B

HAEWTWIIRE T EQEIAT R
(Latobacillus). F ¥KH & (Pediococcus). W HER T
J& (Leuconostoc) FE BR T4 J& (Oenococcus), FLIER
TERBERT ARV, @ % T 10° CFU/ML, &
% S W R R i, FT A% 10°-10° CFU/mL,
T LR R A AR AR T R I b Y pHL {E, pH
5T 3.5 AR F R BR 8 AL  E B4, X
A S FL R T (G M LTI . M LA AN 3
BRI S RERS - R A TR, 5 | S 4 T A TOR
pH f&F 3.5 AR FIERE S A1 . W ER
(O. oeni)FEMSTH 3Z AR AY pH A4 = (1) — A AL B AN
CBEVRIE , H S e RIS B ks, AT RS 30
SRR LR K BTN S SRR LR K B RE 1N
WIS R = A FLER AN CO,, JH BN o B AH 1B =)
B, AR R, IS AR, fEm
EIR LY R E PR,

AT T R T T A IS R AT TR
(Acetobacter) . FMEFT 1 & (Gluconobacter) It
BE AT # & (Gluconacetobacter) . TEA HLA W) 1 %4
W, AR TR R B B . a0 SR % T A e
PRI 2, K 1 4800 ARE I8 25 1 I 1R T 1Y)
o, P ECH AR KRR R, 5 DRI AR
Tt R TR AN FLIR R AP TE 2 S B R SE B TR, M
iRk & B R . Portillo 45 S B4 4R
R R A A EE R AR K B 72, R BUBSTRAT
B Bl (Acetobacteraceae) 5 P& 4N A9 F EHR 4, H
HRETREFT T8 & (Gluconobacter) B s 35 5y , TE KX i
WK BB KAE, T ESERAT 1 & (Acetobacter) ) B
BohtasE, #PEEEFTHE (Gluconacetobacter) 8l
TR, TEREA M (. Mezzasalma
2LV g e 0 S T A A A 2 0 AR
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volatile acid and acetaldehyde; high
production of esters; high osmotic pressure
resistance
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Table 2 Oenological characteristics of yeasts related to wine fermentation
R AT T EER Al N 275 3CHk
Yeast genus Related strains Beneficial effects Negative Effects References
Hear et Jm M. pulcherrima S}V, SR MG NIT AL s MRS SR LRE; AR OIR [46]
Metschinkowia P o Vil
Secret glycosidase, enhance the aroma of Delay fermentation; produce
wine; reduce ethanol production excess ethyl acetate
1R 22 I B & C. stellata M5 S, WEEE; PR REERAL it Swid [47]
Candida C. zemplinina Hypertonic resistance; high production of EINERE; iR
C. pulcherrima glycerin and terpene alcohol; low production Low fermentation rate;
of volatile acid production of sulfur
compounds and excess
higher alcohols; high yield
ethyl acetate
EEEERNEINaE T H. guilliermon AR RNVERRS ; w7 Nuohml; 0™ il ae Al ; RIERME; 7E (48]
Hanseniaspora H. uvarum TR A CABURR AP s 5 G e
H. vinae Produce volatile esters; high production of B35 G If
extracellular enzymes; low-yielding Weak fermentability; ferment
ochratoxin A fructose; produce acetoin and
biogenic amines; competing
with S. cerevisiae for
nutrients
HORpERE P. anomala HETINAEE P ot B R 2 A B BRI MRS = PRI S. cerevisiae [49]
Pichia P. vini Increase the concentration of volatile Enzyme production inhibits
P. kluyveri mercaptans and polysaccharides; higher S. cerevisiae
esterase activity
R s I terricola oy - AN B AR S s PR AR [50]
Issatchenkia L orientalis P Biogenic amine production
Secrete B-glucosidase to increase terpene
content; degrade malic acid
AR Z. bailii RBERESIR; 77 SO, M HoS /b ™ AR S Em; —WRBE™ [51]
Zygosaccharomyces SR, BRI b CO,
Strong fermentation capacity; low production High volatile acid content;
of SO, and H,S; low production of higher excessive CO, produced by
alcohols and degradation of malic acid secondary fermentation
T A )R B. bruxellensis FERE(E AN 2 M AN FEAE I 2Ty, TERL [52]
Brettanomyces Membrane production (sherry wine); SR
Production of multiple extracellular enzymes Ethyl phenol and vinyl
phenol are produced, forming
a peculiar smell
e Las i S. pombre Wik A SR BRI A AR O mE . IEER 2,3-T . [53]
Schizosaccharomyces Degrade malic acid and gluconic acid s PrERE Sk
High yield of acetaldehyde,
propanol
A TR B T. delbrueckii REEAREE G AR R IR . T ; W BRIS; TR B WL [54]
Torulaspora (N7 379A Higher sulfur producing
High fermentation purity; low production of compounds
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T A A AL R . KB Gluconobacter
M Gluconacetobacter T RN IZAFTE, KBE
RIAECR AR, FUAF RS (Lactobacillus) R iE £
TERBERT IR R, AR B 5, AT RE
PRI I I G S Bl SR IR LR K %
4 HHEBHRBLIETBSRPNERS

e e () 4 2 0 B R v, Sy T 4 A 2 T 1
R, 2 e w20 T ) V3 B L R e TR 0 2 N
Bi7 1AL, TR SR AU Dk i p ol e Bk L 4b
U5 2R il R — A A o A T b A TR ) R G R
RGYE T R FR A A SN, (R X e S A% 73
A I RAR T 2 TR v H AR BUEE M ) 240k,
i HADE T RE A SRR RS, Hodr, BERE
PRTE R Tl A rh 2 A | B M S , 3 2 il AT LA
AR 27 i T A o ) R TR A 25 PR 1 R 0, X A
T A AR A T OO AR % I
B} T BR A% 1S 0 4 0 vh A A S Y, TR
T A 2 T R ) A SRR o
41 BEERHESESHEXEZE

T RT3 I A BT T AR il -t 22 i il 7T LA K it
L AR MR, R RS DT T R
A 26 T T R R RO R AT TR A SR 2
FAREIER | Cs-FER I IR BT . #E AR
b & PTG S AT A B S e a4 A A RE
1, S5 B BB DA B S A BAF
AHRECY S o, RS IR S L AR
KAETE, GWERETR G 1) MK A AT LB P
B Dy RIS RIS AL B SR AT . BT B 2
e E R Es B-D-H T KA, RO AT R
T BRI 75 | TODOBURE 1 FRLNG 2S A 7K i 5 B A0 1
1o B, M EMAN, R ny a-L-FThifh
TV8E . o-L-FRAWE TR B-D-11 Wi il i 2 ke
10 FLRBME 5 A AW 2 (A Y fh a5, Bk B-D-#i
EIWRERNET . SRS, RO BT B — A B-D-#i
PBEET WK A, TR O A B AR N, B B &b

B ARV B BE O DL R e R 3- AL -1 B
(Cys-3MH) F1 ¥ b & 2 -4- %t 5= -4- Y 25 18 e -2-
(Cys-4MMP) LIt Z R B IE X AFTE, il Je bk
PR Az 0 Ttk - 2R fire il 7K fife 1 IO 20 sl 4 e H AR
R AR Ml 8 S AR R VERRE L, S, cerevisiae 7]
L7 A W Tl R0 bk - AL e Tl 22 B8l R T B T
PIGr MY B, AN Candida . Hanseniaspora .
Kluyveromyces . Metschnikowia ., Debaryomyces % ,
DB TR TS P B T LR R - A, EL A
C. zemplinina . M. pulcherrima . P. kluyvery .
T. delbrueckii % .
42 EEAHRYEMEGZE

PR BE T IE AT DURETODE Ry I | £T4E R T | SRR
Sy, — L I BEA RE ST AR T | TRE . K
RVHEGFNIRBG S NN . H. uvarum W TRVERE ™ A4
TEMIEE . FYERME, H. anomala. T. delbrueckii.,
C. zemplinina 7] V7= A R BEFIVERI T , S. cerevisiae
AT A3 0 SR TG T N 2T 24 2% il 55 SR JC il mT LASE o i
T, PR AT TS AR RE ), R A B
H 14 €0, 2R R IXUBR ) Jo , o) ) 2 7 1 JR B AR 7 AR AR
PRZ AT oA AT R T A ANV A Y K
f FOA 5 28 R R I A IR 2 TR
e R A SN SY o X SRR ] T A A T
4y i 0 3 8 250G v A 2 AR S R Y Meerin
SELOTVR AR A1k 1 0 7 SR Y A, pullulans
Y 8. cerevisiae IRGKIEE, KIS R B ET,
RA KA LI S. cerevisiae R & 2 i R
JRE A3 TR, TN ) A SRR, b oA i 2 Y
B ERHIE . 5 B PERR S A 2R B i & i, X T
RE A2 FH TR Tt o A v I ROl A vy %) R e T 0 ke
PRI IR P KA S PSR I, AnAE T RN
T BT A 555 LR B 5 BB R e G LR Y
8, 0 TR #IAGI A Wb Y A SR RE AR R AR
PABIE P 5 2 4 0 KUK ) o A 3B 3R R AT
SC, R A g DA MDA AR A AT A 7
A, T ELRT DASE H B ) g R A R
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5 YA A BN # & AR A 8
A0
51 BAMEMSEEEPRIEHYRIEXE

HIATI A 2 2 S W e A T FEER
M, BT &R TIN SC IR AL ) 4347, R B T
A AR Z 0] BAT — %€ ROAH G , 4 P il
REASTE SR & Wb = 2 B A AP . Lu 2510
T Spearman AH G B I 555 22 ) 4 K AN
[Fi] IR 30 10 B Gl 2 5 5 R VAL & W O] 1l % 1)
ARG BRI, AT S P A 2 T DA K
R TT G iy o 25 TG A s 4 T ) A b A
Bokulich %Pl T S& 44143 AR () AVA =X
AN [i] i 7 ol %) 2 2 3K R 2 22 O ) 7 T P 2R )
ARSI 73 I OC 2R , R AT TR A AR
AR BE XS #5177 XA TS R B 1 DX 3, B
SET A YA W A B A e . SE
7N, IRERER I AR A RE TR S ABE AR 1 10 I A
DY, 0082 220 4 EL VR S5 MB0E m RGBT 0 DGR
oYL, IR AT R R R ER AL A 4o 1R
PR LR e 1) 200 T A et 2 BE L AR AR B A, 1 7R
TG B 1) A R DA 000 5 2 G v 64 A )
43 BN, Cladosporium F1 Bacillaceae HEWE T
M XT3 Co BiER, P. guilliermondii BEfE il 5]
CH 00, 2 \Hig el N R , Saccharomyces \W. anomalus .
Acetobacteraceae Fl—YE[f{ 5 [7] Botryotinia fuckeliana .
Enterobacteriaceae . Pseudomonas #f5-&fx H. 1 P
AORLEE D, B 1 S S vh A P xs A = B 19 13
WA AS R 3K Be 25 R R T 7 2270 ) 40 1 A et
i o R AR R FH A0 I A WD 4 4 P 4k 5 22 1)
(R OCERNE o SRTT, A AR ) 55 A 2 s A a2 1) A
KHWFFATIIREL D | T ik B SR WiV o A g
R HARE A2 LA S B AT 4 2 AR 14 AR LA AT
IR BAREE
52 BAMEMEMEEER

AR F AR A I 5T o, s R AT RE R A 22
MRAEY, oA R AR, R e S A

B WORLAE W) 015 Bl o X 5 S T AR AR W TR v 22 T
A EAE . NIRR B&, 2 DRI Z 8] 1)
FAEAE AT BE AR Y, AT BB THAR Y, s
A RAR ST o A A QU A R
B — RS2 25 T 55 — DA R AU R 4
S — PR A AR ELAE T, 33 ] AR R (] 4+ <5
BEIRAFERE o Sl W 8] 4 £ A A AT BB X B I
58 (BLAG i AR Z 4 B St
Z3[A]), AT REE B AR DA Rl A, B AR
FERWIMHAE D ET S B0, A. pullulans H
A F5 ) SR S5 W i A W (Aspergillus rots)ITE T,
Epicoccum nigrum BEWSALAIFEPT B. cinerea F
P. viticola %554 , Kasfi 2£7%4 B8t Aspergillus
flavus . A. niger Fll A. ochraceus 531 )85 1 B 5 2%
MR A R R THEDUAE, ks 7
5 BREEREAD 2 BRANTE, ENIRH Y B A EE
e, HABHURUA ROAE T EAT B AR w0 (]
IV T .

I SR I o ry S TR 1 B 5 R 18 B 1 A
AR S HEB YA NE B AT R R |
R B FE VR AT 52, OR ks R, —
SR o B ] DRSS A 1K R A A T e f,
A VB AT o) L A R P R TR AT SR T
3 WA Y L TR B 2R U R ) A I A R v R AT A A
1, BB an e 2 b EERR DT RR (W 1R
CIR | = BRI SS R) FITRE B 2% T35 3 W] LA 1 B
1Y ¥ Toy b il B SR 0l e r o W E A el 7
L TA) A AR R AR BRI 5, BRIV A= 00 200 ] 4 fih ik
) — E (085 B2 I AT DL Aol R A SO, SE A
SE T AA SN 43 - Tk A ML P ARG L o, Y
C. albicans $5 I 5B Ml =y B P I, 125 R BEAE B 57
L B R S A o B A 1] 220K AR, AE
S. cerevisiae . H. uvarum . Torulaspora pretoriensis .
zygosomyces bailii, C. zemplinina # Dekkera
bruxellensis PG W AT 2- KL, CAR
K 22 R S5 AR SN 23 70 20 B 3k 31 1y 2 8 I A
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Figure 1 The random forest regression prediction model accurately predicted metabolite abundance by microbial
composition

F: S A Bokulich %P7 3cH, wefisel, SIS RS AEVET; Kl SR BEHLAR AR 250U AR SR A (A) P Ce
MRR = B FEE 2 0 A 49 T (B) Y CoHi00, B2 . BREl ERF= BE 2SR, A M/ FERLARMTRIARL, MDA S EER B (5t

B )N B (R 20O BE AL AR AR TS0 VEE R M RO BRRAIR AR B, I (BRI 248 ik A P R

Note: The figure is quoted from an article by Bokulich et al®”) slightly modified, and it has been approved by the publisher. The graph
shows the results of using random forest classification to verify the abundance of C6 keto acid in Cabernet Sauvignon wine (A) and the
abundance of C¢H;¢O; acids, esters or lactones in Chardonnay wine (B). The inset is a random forest prediction model. The mean
decrease accuracy (MDA) indicates the decrease of the accuracy of random forest prediction by fungi (inclined point) and bacteria
(vertical line). The larger the value, the more important the variable is

B R B PR, 7 A SR AT S R AU A
S F R A 22 T W] R i 5 AR AL i 0 A
HAEFIPLEAL T R AR

6 JRHE

IF1 AT A 27 2 9 7 ol T I 2 O P~ 2450 £k T
NIt BE N T A B o 78 H 7 5 i, AEAE A
R B TR RS ARG, W T AR
A= A o A AR IR e R P R RS |

il 700 F A AR A TS N, e 5 1 4 e T ) )5 A R
GOFREIN T A7 A o i, PRI 27 b ) AT 4
S JEA REMARAS | (R Rt AR AT DIC S5 1) i 2 J5ORL A
P& A AT A R A4S & ZAE N A A S RS
ABIFTT, O Pt g th 1 g Al A A, L HE
e SRR I BERY A T, DR R 4 Y de R
&, KEREESRENESHEN, aWa A S
Xt PREE AT j] Zi,iﬁﬁXﬁ?%&i%B@ﬁ%éﬂﬁi%ﬂ?ﬁJ
A KRG AT TR, KB E A SR ST
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T P RETE BT R Z TR A B R A2 1, & Tk
Yy 1) BAEHLER AL P -5 PR 5 AR I8 AL 43 14 4 56
PERFGEATIANIE M, R IL 2 T LA — R 5 2L () b
FEI7 ), LA Bl B SRR P N AR AL B R AR A T Y
WK R
6.1 EFTZHFWAZE, REMEYSIMEM
HEBHEEER

BEH 22 H AR (I 3L | ik
TR VAR A AL S5 I R R, (AR S g0 P
D 1 AR KR RRAR, S 241 2E A k22 Ge 3T
ST (AN CCA F RDA 43 M55 ) S BX RES TR AR
FEMA IRV 5 IR B (AR AE W R ) M AE (R B
bR, SRR ESEAEYH R A EAER, AR
A B 43756 )2 4 TR A D B VE AR S
A8, K E B A BB AR R DUEE & Sk TR
X4 A 2 R A I RE T
6.2 MEFEFXIFREEDMIIETHDME
HAEER, BiIREYMSEEBEPRENS
MEYHE R

X7 R AT R 2 [ FEAN [A] 7= X OR B 4 A AR AR
PLEEBRIE, T AR YRS LA R )
Bk, WA YEI AL, A R 4R B
TR, T LT R A XA ek 2R B R AR AR
o A 7 PR 2 2 R0 S ARG 2 27 2 BT o 28 1Y
WAl BEAETER &S, A LEfSe K46 )7 ik
SEEYIAR Y, RBEIERX A BN AE K By
BOFN & T A FE Am PR, AT Ry S5 252 R R 2 S
N A EAENL BRI ER A S
63 WMEMENMRGFHMEEBREREREMAA
UNbESE gk

B E e E R BN AR, hT
H R T () A AT R R AT Y, 2R E Y B 2y
(R A= Ak B g AT g AR AT AT, AN A=
AL R Ol A BUEE, FILWEAEE Rz
T TR BT I 1 FH B0 40 2 S 30 o X A fdt
e . [RIIL, R X AR K T 1 4 25 T A T R Ay
R, [ B R o AR R i U E W S

AR 14 IR S 75 S Ao 2T AT LA 5 o 4 T 1
M DX XA 22 5 o0 2 4 25 T ) ] i AR BRI
AEEFE L
6.4 FHAMEVERRITSRAERAR, FIHE
HREY, IHEEREYT

IS AR~ 05 TR A ) TR R 8%
I M 4 A A RGP A 4 A, IR sk
AW, AT 58 A 2] PP PRI PR FS AR B,
AT it R AR 0 R A AR 1 e ] 2 T R
WR, B AT I XU AR AR, e A SRR M v
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