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WE . [ BN ]ADI B L E R Y EEBURE , TR M A% /K (slightly acidic electrolyzed water, SAEW ) X 54E
AE B AMHIBLER SRR SR GBI B ERCR . [JFeE 1 R I S0 818 JBAR S B0 T A W) 05 1 56 8 AL R JH
B, TEUL LR L SR AR RV BE B SAEW AFR B 22 Fifi 7, iF — S BT HORRPERIALEL . [ SR 1B S% Mo 14
Wy U W T B A B 18 N AR BEIE R ( Colletotrichum fructicola TI-21) , SAEW X9 AR 5 5 16 BA 404
YERT, B HAMSIRCR 5E AT R FAE, 150 mg-L™' SAEW 438 5 min A S22 5 2242 K, 200 mg- L™ SAEW Ab 3
5 min W EREAGET T &3, DRI GE B, SEA RSN, I, SAEW X BLBAHG 1 B 3R 35,200 mg- L™
SAEW 2 5 min RE W ZF I HIREEY R, [ L5 ] RASINE R TR B RIHR N FEBUREZ —, SAEW {E g —Filug 1 4
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Antifungal mechanism and control effect of slightly acidic electrolyzed
water on Colletotrichum fructicola causing pear anthracnose
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Abstract ; [ Objectives ] This study aimed to identify the main pathogen of pear anthracnose and explore the inhibitory mechanism of
slightly acidic electrolyzed water (SAEW ) on Colletotrichum fructicola and its control effect on postharvest pear fruit anthracnose.
[ Methods ] Tissue isolation, morphology and molecular biology methods were used to identify the pathogenic bacteria of pear
anthracnose. Based on this, the mycelium and spores were treated with SAEW at different concentrations to further investigate its
antifungal mechanism. [ Results ] Through morphology and molecular biology, the main pathogen of pear anthracnose was identified as
C. fructicola TJ-21. SAEW exhibited significant inhibitory effects on C. fructicola TJ-21,with its efficacy positively correlated with the
effective chlorine concentration. The treatment with 150 mg-L™" SAEW for 5 min completely inhibited mycelial growth, while the
treatment with 200 mg-L™" SAEW for 5 min significantly reduced spore germination rate,disrupted the cell membrane permeability ,
and caused leakage of cell contents. Furthermore, SAEW showed significant control effects on pear anthracnose, with 200 mg-« L™
SAEW treatment for 5 min significantly inhibiting the expansion of disease lesions. [ Conclusions]C. fructicola was one of the major
pathogens causing pear anthracnose. SAEW , as a novel green fungicide, exerted its antimicrobial effect by inhibiting the growth of
C. fructicola ,increasing cell membrane permeability ,and disrupting the cell membrane.
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CPEIRENAEFL TR Tl (Rosasceae) BLR (Pyrus) |, JB TR A B A M T2 BREE
SRR RN R B, CC A KSR 22— ARG 2 5 e AL S T LA
F BRI R SR R Y SR I 195 B, 9 B4 SOIR MG 7 S e T RS S R A
(o AR, BRI 76 TR [ R X R AR B ™ 5 45 M AL =ik 1 e i iR

I BRAHTR ( Colletotrichum fructicola ) SR IR 1) FEZEBUR R Z —, J& T2 HITH W1 f 40 28 25460
H &5 s ( Colletotrichum) , RS E S Mi( Colletotrichum gloeosporioides species complex ) A
21, 2019 4 SR A BRI TR R TR IR X 5 | R e 0 106 34 S v, B R R 1 IR
W22 50T 00 v RENS RS PR AR (LR A A7 s REREZESE TR M 41 20 1 LISEAAR S 37 1
J7aAEAE T LALERT Jr v LU A T 1 7 s L BB OR A 2 B v TR G o 8 MRS N 8 £ R 17 )32 1o
PR R s T i, B AT P A vh T 87 A 24 3 B Xk PG 7 A 70 TR S 0 LA B AR A T ™ A e 24
PSR BURAE YR TA AR AL R AE AT — 8 AR, (R I 8 )5 TR AR AR R 1 BSR4 v, B Al
TEMRRE R I, IR — R A ARBA IR A ELY TR E R R E B kIt i bl

TR MEHL AR K (slightly acidic electrolyzed water, SAEW ) J&— 7 AU %) £ 0 8 B 57, J2 i 1 Hi A Ak
b AR IR SR G A 0™ A= 1 S AR TR T AR BRI . SAEW 1 SEZ L4 IR (HCI0 ),
pH {B S AL S AL (ORP ) FIAT RS E (ACC) WRFIAE T, e R g L v F) 40 6 J55 5 2 A 400 o s it T )
AR EABFTERY, SAEW X 2R B IR IR (AT B ETR T SR U] IR 4 R
BREA ) HLA B E A EIVE R PhI R B 5T 2 B, SAEW A 204Nk (UV) A gk 35 410 ] 4 (R Ak
VRRN R ST B, HAE AL A 2 30 ok e DA 240 T 4 L PSR, P R % | S 80 L P 35 PR S (ROS) T e Bl — R
FRFE CATP) 30 I AR TG Ve R A DE5E 3R W], SAEW XJ i 2 U0 1 IR B AT b A VR T, Re % ik
SRANTA AN AR, S ECAN MU 25 R A A R 4 B sE 1=

SR, T SAEW 7R 2R SR 5 9 35 Bl 455 v i o AR AR 488 /0 A i) S At %o 2 I s 1) 40T 52 1 oA DL
i, P, AR B [V B SAEW 0 5 AR e 9 T ) 410 T 8OCR S HAM TR AL, JF i — D4R SAEW

[ERUR ISR BARPE T AN, S SAEW e AR J5 95 55 B 42 v 1) 92 B 107 FH Ak B A 40, 5 by 2R 5
R WA T BT A T R T 58

1 #R57EZE

1.1 iRIe

UK AL SR © PR AL I A VLR AE Fe at T 220 T T8 EAR K B T . PDA 5575 (54
200 g Fi%GHE 20 g 35K 15 g, 7K 1 000 mL, pH {H F 48 ) il PDB #5523 (A& A BitlE ) PDA 557 35) 11
FR 5 R Tl A i AR A BRAE T ECRR B3 B 8597 . 2xHieff® PCR Master Mix( With Dye)
W 282 AR (i) IR A BR A F]
1.2 R HE
121 HFEESBS4M RAFEZME" Bkt mrEGs. RIS BB R R, N &
i AL L S rh R B BE R 7, PR A 38 AL U LER 3 mmx3 mm UREAZHZY AT R AN TR, IR . 75%
LPE5EAR 10 s, FCRKIEUE 1 I, BEJS 78 NaClO (AR 2% ) HHR I 2 min, FEIEZKHBE 3 1K, KA
THBRFMEE A ) NaClO, AFRS Y LH 2L E T K 15t by AR L BR 227K 53, 36Fh T PDA [E{A S5 5 5L 28 C
TH IR B R
1.2.2 HRMNE RAESESE L, DL RERSESRLD JiE F 002w R A som e, K al
LI B RRIE R E PDA 553736 28 CHHIRMEI BRI FE 6~9 d, i H T =4 0 A 47, Wl 5 F G K i
FEPYE, BB R AR RS T, Bk B R 1x10* mL™ A4 A 7 F ik . e B A 08— S04 i B ¢ R JR Bh A
AU SRS HICHEKIETE 2 W, BT R BRI GE AE FH K TR S mm FTFLAS AT L, B 1 o 45 40 10 o A 6L 7
WA AT LA IR B T 25 C A& FARBRFE,2 d e @RS HE S0 71, 80w J1 w1 RAVE R
FMER R T2 I TR SR
123 HREELEE RAMMAE S 005wk K AL B A S mm K FTFLASFTHCE DF, 2270 2581
PDA E5553E | F 28 CHIREFFEAA RS EI B 55 5 d, 2 B IS A B 00 A K ok 13 46 3 i 4 1 5
S Lo A 0T R = F 54 . PR IR S d B RE , KB 28k i 24, R ES WA P2 R 1 DNA
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XoF 4 BB o R B S R 41 DNA SE A7 838, 51490 R I 1TS-4 (5'-TCCTCCGCTTATTGATATGC-3") (1TS-5(5'-
GGAAGTAAAAGTCGTAACAAGG-3") .GD-F (5'-GCCGTCAACGACCCCTTCATTGA-3") . GD-R (5'-GGGTGG-
AGTCGTACTTGAGCATGT-3") .CYLH13-F(5’-AGGTCCACTGGTGGCAAG-3") Fl CYLH13-R(5'-AGCTGGAT-
GTCCTTGGACTG-3") , PCR W BT R 30 L, 245 2 x Tag Master Mix 15 wL,DMSO 1.5 pL, I Fif
519145 1 wL,DNA #iz 1 wL,ddH,0 #hE % 30 wL, PCR F2F:95 C AN 3 min;95 CAEE 15 5,55 C
Bk 155,72 C M 60 s,35 MG Be)m 72 CHEM 5 min, F 10 g- L™ BIREERE LKA PCR =9,
JE4 PCR 7= Wik ma mt SR MR 2wl AT INY o 0P 45 578 NCBI (W3 [ 47 BLAST 434 L Xt I
MEGA 11 FA DA B R B LB,

1.2.4 SAEW WIHIF 58N i 1 g- L7 NaCl SRAE R AR, LAZEIBR/K MK it CLD-35L- 11
AR s H 4 SAEW 1455 19 SAEW {8 ] pH i1l 5E pH {8 ( pH5.0~6.5) , I 5% A v ) 2 A &%
S (ACC,mg- L"), AT A i 25419 SAEW, 25 H .

1.2.5 SAEW X E&k TJ-21 BE&Z RN SR AR SOH B 0707 B OIS F BH 25 i it Tl 45, A
BRITBON 4 B R B TRV B 1x10% mL™", 7EAR R S50 T IS [FIVR B SAEW #E4T 038 1% B
10 WL ZbBRGF 4 F B FE T PDB 5537560 ,28 °C 180 r-min™ HIR IR 55 548 h4r BE5 3% 3.6.9 h I
FHOG S B RS A0 7 W A I D0, DA ZEA87 10 7 A R HE TR 22 S A, RS 45 A B ) 76 - 1 & 1 00, T K
583 R 50 N AT AR BE SAEW XFF SR A A R DR, /A 90 0 & TR A,
11 KR = B R AT/ T B 4x 100%

1.2.6 SAEW St &E#k TJ-21 B2 AR R Li 2 0r ot RSk, R P BE 22 4= K 3m il i i
FE SAEW XJ 5 AR B B B AR B RCR B TI-21 607 B 8 Fh PDB Br 3236 mh | M 38 I 18 7 ik B
1x10° mL™" ;B 10 pL _FiRAE BRI, /0 4R &7 100,150,200 mg- L' SAEW fi) PAD -4, T 28 C1H
T IR B B R E RE AR WDUER T Y AR RORE  R A+ 38 SOk TR VR 1A%, R E & 3 Kk, BT
BIH TR,

1.2.7 SAEW RIEE#k TJ-21 WZBRAEARMRENE RASEEE kIt REBS, KHikE
S 1x10* mL™' 4 TJ-21 J0 TR #F PDB $5573E,28 °C 180 r-min™ fEIEHR Y 1555 48 h, WAE R )5 G
PRK BRI B0 3 IR, LUBR 25 TR 22 5% A 1Y PDB 3535 2 R 1 g 22K T 5 mL 25058, FIAS [A] vk B
SAEW Ab3 5 min J5 8045 FIEW ; LATC TR K AR [R] 20 SR AL 345 T35 W8 R 6 BRAH (8 FH i 43 6 0 B i
FE A A5 M AE 260 nm ARG OGIE L

1.2.8 HEHE TJ-21 FFH PIEEWME R Goudjal 212 (05 I REVEME M, FI 200 mg-L™' SAEW Ab
P TJ-21 #F 5 min J5 IR0, P4 S mg- L7 UL BE (P1) 2 YRR Y44 20 min, 7800 PRI 5 R FH %
IR AR B AUBETE 545 nm PR T (LG 545 nm, Z 6 590 nm) #4700 A URFEREHL 3 S LET , it
WEE 3K,

1.2.9 SAEW MELRERMBERRNE KA T W EIREGY, R H K B 2
WG T, 5 mm x 5 mm TG FTFLASTE RS AR GE AL KT FRATHL 2 NMIREEZ R 3 mm 45 1, 4250 30 plL
4391 0,100,150.200 mg-L™' SAEW AbFH 5 min J5 9 1x10* mL™"' 7B , A PR &, 58,25 CHE
B TR MR B A3 R 95% , B3P 48 h SR 5238 AN SR SO BE B AR, IR BRC S s . DR Rh
TEUBCNFIR(CK) , B A0 HE 8 AR RS H A 3 K, HEFEEEE EA (mm) FMBPHIARCE, BiEsL
I = (X REZEL R BE B4R - A BEAEL R BE B4R ) /6] BR A B EL A2 X 100%

2 ZREHSH

2.1 REREESFHIE

SR HEH L3 Bk B AL B BR S rh 70 B O T Al i I T ik o K 23 25 O TR AR b T8 i 7 O B4 2R
52, NS TE OV, M R 5 5 d FRh ALt B T MY (R R B, o5 B I L5 D R I SR S —
ERYREIR (B 1) IESSZE MR B BIER B BUR 18 , 44 8 TJ-21, JEARFEE BoR, TI-21 B Rk 89 1# 7% 2
F O BRI O R AR AR 225 5 WIS N W 2 M. W% 7 d Ja % B A 7oA
5 Ao o6, ToRR I A RO KR BEDE Bt B, AR S E AR AR E WD E 1A
¥R A IRIE & ( Colletotrichum)
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Fig.1 Identification of pathogen of pear anthracnose
ABLYIHMGIE] Pear anthracnose map ; B.ZE 11143 %55 €] Pathogenesis map of pear tieback ; C.TJ-21
16 PDA SEHRAYIEZS TJ-21 in the form of PDA tablets; DG W AMAE T TJ-21 B2 24 Mycelium
morphology of TJ-21 under optical microscope.
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D9 B R 1140 366 DR 2 SR B ol FH L 38 FH 5149 1TS-4 1TS-5,GD-F . GD-R . CYLH13-F il CYLH13-R
PCR 34 ITS . GAPDH F1 HIS3 KA Fi Bt , 43 514k15 700,255 1 375 bp B4 14 F- B, 34 5 NCBI $icdi 1%
Y SHEFT BLAST Hexy, 25338, 5 3B BIH TR ( Colletotrichum fructicola ) HXT I ¥ 41) [R) 14 fe e ,
W ITS A HIAALEE R 99% , GAPDH J¥ 5 IAR{UEE K1 96% , HIS3 ¥4 IAHUEE 77 97%

=LA KBW(E 2) 58RI, TI-21 BHES C. fructicola RIET[R—43 32, W5 2 [a] 1 AR AL 14
KHN 99% , G AT FHEYF S ik, WIHA BT 40 B8 s IR A TI-21 R R SR A R T

A 99 TI-21 B 71 Colletotrichum gloeosporioides FJ-1
Colletotrichum fructicola TL2-10 75 _|: Colletotrichum gloeosporioides NWUHS001
Pleurostomophora richardsiae EFA 317 43 Colletotrichum graminicola M1001
Chlorella sp. DT025 —|: Coll h micola T1-3-3
Micropsalliota furfuracea GDGM 44181 ottetolrichum graminicola
Diplodia pseudoseriata M66 ——— Colletotrichum gardenia GUCC 12049
Colletotrichum gloeosporioides CHY4 99|: TJ-21
Alternaria alternata isolate CCL6.ABK Colletotrichum fructicola CZ2101
Alternaria alternata DUCC5016

C 80 TJ-21
90 58 Colletotrichum fructicola CZ2101

Colletotrichum sojae SKH22090
Colletotrichum ignotum UASB-Cg-49
84 Colletotrichum clavatum OLP11
Colletotrichum godetiae CBS 193.32
Brachidontes variabilis ZRC.MOL.28329

2 REEENRZLBEHUN
Fig.2 Phylogenetic tree of pathogenic fungi
AT ITS A B9 R 45 % B W Phylogenetic tree based on ITS sequence; B. 3T GAPDH ¥ # i i R4 & B W
Phylogenetic tree based on GAPDH sequence; C.3&T HIS3 JF MR R G % F W Phylogenetic tree based on HIS3 sequence.
FEAEA SR 4153227 ( neighbor-joining , NJ ) #J % | bootstrap {E 154 1 000, 73 % FAUE R AG R B | Sk 2 56182 17 271 1Y 2 fe
S, Phylogenetic tree is constructed using the neighbor-joining ( NJ) method with 1 000 bootstrap replicates. The values on the

branches represent genetic distances, which reflects the substitution frequency of amino acid sequences.

2.3 HERMEEMRK(SAEW) Xt TJ-21 B £ £ KN

WA 3 frzs , SAEW &S T TI-21 W22 194K (P<0.05) , HHAMHIBCRBEE SAEW A R E 1)
BTG R, B9 T d IS IR R 22 )L 55 TR PDA SR, TR AR M (80.08+0.73) mm,,
50,100 F1 150 mg-L™" SAEW AbHZH /TR ¥4 LA 530 o % BRAL Y 93.9% 89.5% Fl1 85.3% ., 1fif 200 mg- L™
SAEW Ab35E ] TR 22K,
2.4 SAEW 31&E# TJ-21 A FEE AN

WA 4 Frs , SAEW X TJ-21 filF 8 & R HIROR 5 A 3R E R IEARDC, IR R WoR , 7EAH R 5%
PETRREFE9 h i, X B4 A T8 & 585 100% , i 200 mg- L™ SAEW AbFRA A1 T8 & FH 0%, BEE
SAEW ¥ BE RN , #6171 R W35 P e, X W] SAEW 8 40 il £ 7 B i &, ARG 1 JBE R O T 2k
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P(SAEW)/(mg-L™)
100

o]

100

FVE H AR /mm
Conlony diameter

BeFEiFE]/d Culture time

O 0mg-L" SAEW; [ 50 mg-L"' SAEW;
@ 100 mg-L"' SAEW; M 150 mg-L™"' SAEW;
W 200 mg-L"' SAEW
B3 MERMEREEK(SAEW) &3 TJ-21 BFFARIME R
Fig. 3 Slightly acid electrolyzed water( SAEW ) treatment of TJ-21 on plate antifungal experiments

A RRREE SAEW % TJ-21 A= K B3I 7E A Inhibitory effect of different concentrations of SAEW on the plate growth of TJ-21;B. TJ-21
TES A ARFREE SAEW ) PDA AR _EAY BV 4% Colony diameter of TJ-21 on PDA plates containing different concentrations of SAEW.

SEARIMTEIRGE S 10 uL F7 B V7 (FF e B . 1 10° mL™" ) B2l & 45 R[] e BE SAEW 1) PDA P-4, For the plate antibacterial
experiment, 10 L of spore suspension( spore concentration ; 1x10® mL™" ) is inoculated onto PDA plates supplemented with different concentrations of
SAEW.

AN)INE Fbt Fe 7% AS [ 4b B ) 22 53 42 % (P<0.05) . F[A], Different lowercase letters indicate significant difference among different

treatments at 0.05 level. The same as follows.

w

T HRAI%
Spore germination rate
=)
S

A ﬁﬁ?ﬁ[lﬂ‘ [f]/h  Germination time

4 FREIRE SAEW 432 5 min TJ-21 MBAFIHEZZE
Fig.4 Spore germination rate of TJ-21 treated with different concentrations of SAEW for 5 min
A.TJ-21 #1778 Z B (47~ 100 pum) Spore germination diagram of TJ-21( Bar=100 wm) ; B.TJ-21 filF 5 & * TJ-21 spore germination rate.

2.5 SAEW AhIEXSE#k TJ-21 BTN E B Bt iR E R #200

WP 5 P, AFHRBER) SAEW X TJ-21 A% A (A ot s A AN R RE LA S2 R, e A [R] Ak BRI [1)
LA SAEW A7 S0 EE B I N, A R N A 5T O e R ok B S AR tb 200 mg- L™
SAEW Kb BRJE | R (102 Mt i fe i X RR ALY 5. 14 A, 81 1 it B D X R ALY 3.28 {75, XK SAEW
Xt SR A R AR R R A IR, BEAS 5 1 36 240 P 40 Ty it

80
60
40
20

0 mg-L"' SAEW

100 mg-L™' SAEW

i & WfE]/h - Germination time

200 mg-L™ SAEW —— 0mg-L"' SAEW; —e- 100 mg-L"' SAEW;

-m:- 200 mg-L" SAEW

A 030 B~ % 05r
a % a
025 2 E 8 o4t b
0.20 - b 25 03
= 2 03r c
: H 2
S olst @g ol
010F d =z
E 3 gL d
0.05 - ﬂ T g0
<
ooob—- Lt L1 v L1 0 P Hﬂ(goo I:lx,,x,,x | S -
0 100 150 200 = 0 100 150 200
P(SAEW)/(mg-L™") P(SAEW)/(mg-L™")

5 TJ-21 MEBNEARtREE
Fig. 5 Nucleic acid and protein leakage of TJ-21
AR E F) SAEW AbHE 5 min J5 A% BRI i The amount of nucleic acid leakage after treatment with SAEW
of different concentrations for 5 min; B. N [F ¥ i ) SAEW 4L 5 min J5 (92K 1 Bt & The amount of protein

leakage after treatment with SAEW of different concentrations for 5 min.
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2.6 &R TJ-21 BFH PI L ENER

WE 6 Frzs, X B 96 710 4 51 40
JHLFEE s B0k 555 1) £T 2.5 %, T 200 mg - L7
SAEW Ab3HEH (R0 43 e B I d i 21
5, Yo B SRR T X FRAL G N T 92.3%
XKW SAEW [ H RN 1 H AT A 40
2.7 SAEW 3t EURIERIIEFIRR

WA 7 fis, SAEW XF B4R S8 06 19 3
HA BB H R, A% SAEW A 80
I EE BTN, 00 ) A R A I A, R 3 d
F,0 mg-L™' SAEW &b L ZLRSTIT 45 K9
WEBRE 42 M (8.175+0.312) mm, H & %3k
F] 100% , Ho Al Ab FEZH R WL &G, R 7 d
Af, 100 mg- L™ SAEW AbBRALFF 4R % 9% , (EL9
BEEAICN XS BB B 35.9%, %80 13 d B,

W37 Bright field £1{65¢5 Red fluorescence

Omg-L"
SAEW

200 mg-L"
SAEW

6 TJ-21 FH PILLEE(FRRA 10 pm)
Fig. 6 PI staining image of TJ-21 spores(Bar=10 pm)

150 mg-L™' SAEW AbPHZH A9BRLR ST B 43 1 22, i AE 200 mg-L™' SAEW ZbPZH ip | BUR ST AR 2R I 22

SIRBEIE R, B TARCR A E] 100% (£ 1),

JEFhIA]/d  Inoculation time

0 mg-L"' SAEW

100 mg+L" SAEW

150 mg-L™' SAEW

- 6D000s

B 7 AEIRE SAEW Xf TJ-21 =R R FHBhAE
Fig.7 Effect of different concentrations of SAEW on TJ-21 control in pear fruit
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R1 EM13dEAREIRE SAEW EATRHEIHWEFBR

Table 1 The incidence of pear fruit under different concentrations of SAEW for 13 days after inoculation

o FHRPEE AR/ mm BRI/ % B3R %

P(SAEW)/ (mg-L."5) Average lesion diameter Average incidence Biocontrol effect
0 32.61+4.71* 100.00+0.00* 0.00+0.00°

100 12.29+1.82" 100.00+0.00* 62.31+1.82"

150 6.25+0.42° 60.13+4.72" 80.83+4.08"
200 0.00£0.00¢ 0.00£0.00°¢ 100.00+0.00*

3 iEsR

KAEFSE 2B M L Ak (SAEW ) BAT B B AR 1 . MRS iS55 & 31,40 mg- L' SAEW 7]
LIS 3 B IR A 00 A B N2 5K R I S IETAR B 240, R 7 5517 SAEW 5 08 75 It B £ b B
JEE WA BU TR TR, 235 3R ¢ IRZEI06 45 AL 390 512 A% A 200 e AP 8 WIS A B T ) T 7 G 0, 0O 4 o 40 e, 5 3K
MR A IR 24, e AR ST, AR BN S B 5T R W], SAEW X233 i 25 iy 1 A1) % AR 5 3%
S HE R4 BRI A 2 IE ARG, B A 55 SAEW BRI, Bbah, 25 s i@ 7e 10 fA LI R F B
X SAEW [T R, SAEW 38 3k 3R 45 1 45 i BT 1) 200 6 P8 4%, S50 4 0 T R 4% | 1T AR At
MNP INA, A AAET . AT R L, 200 mg- L™ SAEW 7EALFE 5 min Ji ] DL5E 42300 i) 520 S i
TRI PR T 22 AR K, A M i SR A B TR 4

55 R I 150 mg- L™ SAEW Kb B 1115 45 58 [R] i XA ST B S M BT L 70 7 FR TR L SRS B
ZHEPEAEMESOR W95 EP,50 mg- L' SAEW H. pH {H°0 6.5 B 7E 5% I8 ff 2 T 18 1Y K AR B8 75 A0 A
5 YR TN KT B T, BT RAFIRCREY S Li DY R B 25 G SAEW b BT DL7E —E R
A YR Rhizopus stolonifer B2, RN s LA AT SAEW HOSUBYEAT BT R[] ABFIT 1R
RIGLE R R, 150 mg- L™ SAEW n] A3 5 il B4 B BERY P e

AR LE R W] | 2 SAEW HYA RS HE N 200 mg- L™ HACFERS[A] 4 5 min B, AEAE 58 230 #1981
WK . RIS SRR SAEW AbFR 23 25 i B8 2 min J5 38 5 40 7 B 0 g, R LA 2%
B 7K AL B X6 B2 A R 28 50 H R DG 280 SAEW &b 3HUS 14 48 1 R525 18 13 A A D0 1141 At ™
AN, Y] SAEW 38 i B VR A R A L, S BOA ASAM, TR AR IS [R] S SAEW Ab B A SR
P IR JEL A A% BRI 6 A o s e ) S 189, SR SAEW RERSHE = A AR 00 SE B M A S A N AR, 5
FORICAAIE R, XSS A T — D EERI, X5 Zeng S5 BFIT S5 RATRL, b1 KB SAEW i1
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