L ZERISE (. Taiwan Agric. Res.) 73(1):25-36 (2024)
https://doi.org/10.6156/ITAR.202403_73(1).0003

MERE

XRBREEARERETREAN LGS EEEEE ZER

A

e

pERAfE 2

Mo

FIRSERE ~ BEEATE -~ MRoR{E - 2024 o REENEIR REGUER B AL B A AN L i SE B A 2 B
] -

G AERTSE 73(1):25-36 ©

R&EW: (HOC) BAE(LT HReBERM AR E A O HRME AR Al AR
FERA AR (R B8 Bl = BRI 1% ¥ HOCL R FE TR 2 5 AN - FRET &1 [ERE HOCL AR AN
A o B RS LAT & (Vitis thunbergii Sieb. & Zuce.) FEEIHEANTARAVHE &RV > /S
HOCI &% 5y 198.3 + 3.4 mg L ARSI FAG MU - MBI ZEA ~ 5 R B 5 B rIEREE -
AR HARE M 5 d DLE ¢ S8 a s BERE (& HY HOCI S B E(LA A - (] 0.6% (wiv) KEREH (NaOCl)
ARGETTAIA IR R ZEESMED A S 20 min ZIEEARIT AR 82.2 + 1.6% (BG4 ) - BEE SN 150 £2 200
mg L HOCUZROHHAIAEFRA (61.1 + 5.7% & 57.8 £4.2%) » HAE21 dRF &R AR L HOCL B HHiEH A & -
PRI - EHEASAES MRS B RN - DL HOCT U NaOCI HUREREE AT -

RAEE ¢ mERME - UM ~ TR - AR -

.

=l

40 0 (R P B A SR AL A 1
B~ 4D THEE - B R TRMRIEE
SR~ LRRSRATRE B » S — 2SN
BERFE  FREREHENESHGERI
HabRE  BEBAPRISERG B TR (explant) -
RN R, BENENARN 1T
RO R - KL aY - BT W
RS e 7y L B SR  fEReH
R IR ER T T R EES
(L P4 (regeneration) » BJFT 552 5
BB BILH b - Il - AR R
fli L T WEIMEFEL, (in vitro technol-
ogy) (Ma & Shii 1992) - [ SEF4p R4 T
SCEEPIMEL G5 B i 4Lk e R e e 1
E A EESE - DRI
MRV - TR ROMEEILR o M RS

[l

R REEEER  ZRMENERBME
YIRSy 5 AR 2 R T e S e R
HEFR > BEFEENRNEZIE
YIFE YR IE R &K (plant preservative mixture;
PPM) - DI & &R IARMAE Y EEN & T
Y% (Rihan ef al. 2012) -

— AR A A S E MR NS E
WEBIEEES - F RAA RSB (NaO-
Ch)~ —&ZEEWREESN (sodium dichloroisocy-
anurate; NaDCC) ~ Z % (C,H,0) ~ X H it £5
(Ca(ClO),) &bk (HegCly) ~ T ELR (AgNO;) »
HELE (H,0,) k=HILE (Cl0,) % (Mor-
genthau et al. 2012; Mihaljevi¢ et al. 2013;
Silva et al. 2015; Boonrattanakij et al. 2021) °
TERT LS TR FERI T - XL ZEE Bl NaOCl %
IR A FE AR V) KBRS A RS 2 AR M
# o BN EEE R4 — E IR

R E B 22023 5 10 H 23 H ¢ #=2HE 2023812 7 H -
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F o {HZ > NaOC R J8 i 1) B4 il IR i R
BT RE AR E N B E LG - BBt
KEBEGWH =G HKEEYHEE
K (Emmanuel ef al. 2004; Small et al. 2007;
Gomes et al. 2010; De Santana et al. 2011) ;
HgCl, & B & S G A V)2 A nyse 71 8
(BT Eo A A B - PR 48 B U Y B s i B AR
B MBS ENRRETAEASEES - HY 0 H
AR A - B TP R KE &£
ERkERETHEHE A REZE (Hashim ef al.
2021) - NaDCC 2 —fE & &R f LK - & THE
B E R RSO RES » AR08 N AT 4E R R E 1
& (Shetty & Narasimhan 2021) ; ] NaDCC
75 B & 0 o0 P B G R i LR
PG 5 it > dETTHEYIINEDE 3 B g i i
I B R E G B IR R AT A B 2 B BN
(Morgenthau et al. 2012) » HWf 2245 B8R »
TEf=RE (5,000 mg L) BELEATE NaOCH L
JIHE - BERERE (300 mg L) HIERT
186 B A R W & I [ Y 4 < B8 35 (Parkin-
son et al. 1996) -

NaDCC ZF /K& - &/KEESERE
Iz (HOCI) - i HOCI Bl & B ss &1k 7 A
HE B S5 060 A2 V) AT B P 75 M > 25 DNA -
RNA . ATP %538 (Y8 M0k » #E M 2 2%
B SE A &Y (Hao er al. 2017; Shetty &
Narasimhan 2021) » HOCI 7 [&] [t & /F 5 B 24
A5 L BORHY — R D% (Rubinsky et
al. 2016) - {F & {5 COVID-19 &% i 178
[ > AN I HOCT Bt 84 1T i i 2 e 7% =0
SALER - Al FH 2R AN 5 8% B o e I 2
R IR 5 (SARS-CoV-2) FYRGH TSR
DRz 5 Ak Y6 N A 5 R B 1 2 O s 9 i 52 1
G SR 5 B bt e A L [ R ORGP i A
E= B AP {ER (Giarratana et al. 2021) o
EF R # 1,2 (Environmental Protection
Association US; EPAUS) o3 HOCI JE A
SEFEAITE )M ZE (smart prefabricated san-
itising chamber; SPSC) » LLFfj ik SARS-CoV-2
HIEZ, - BB RERHE S T #7605 H
UM FE R 2 20 mg LY LA /0 7% 200 pm
0 ] 3G LS i RS B A T AR I R B 0 K
FYEE (Nguyen ef al. 2021) -

rere

]

7348  H1IH

HEAEEWMAEL - DEEMELSE HOCI
BRI B SRE (= 25C) s HRERE
T ZyE R A MG Ok ARG EYE (Ishihara
et al. 2017) > N ZREE L AR E
2 tHR e s 554h > RRZEEMHEYAE
G R O S E IS AR AR o TR
fef FILS TR BE (121°C ~ 1.05 kg em™) JHEIR
MY HOCI /5 #ETT EEAE RSB JEE 2 < (RIE >
Kbz FE B/ 187 Ol DA i 7 i g 25
HY HOCI /31 » &8 [E] 5% B8 8 15 B s o v R R
FH R %R HOCl & &84k ; 55 BUE AR ED
HAEFERNREEE HEETINZ REEY -
4l A 1L & & (Vitis thunbergii Sieb. & Zucc.)
(Chiu & Chang 1995) ¥Ei{E Rkl » $REF &
NERE HOCI 7w HETT NS H B R - HR
FEE T i I B A A L PR AR AR AR T RO
BB AT E 45 R 0 sE S ER it DL HOCT HUM—fi%
H H NaOCl JH 3 ARy "I TR EFAS - 1L/
NaOCI Hy{H FH 2 I F# (R E I 5 AR S AR

Y
=57

M T A
FRE AT ER YR R TR

RS

ARBEHOAARLEE (& & ER
B-11) » {&H 2017 FFAAAARFET B3I 2
SEFTEIALA A B R E VR - & —E Rk
BRI PR e Y 15 P FE AR o PRI
4 6 F R EHEA KER 3 mo IV E
FIE SRR 1R S HERAREE E R
4K o REEEAE 2 TR - £ 7 A{HF -
PEEEN AR (R AT A R F Ry B -
DEREE HOCI 75 < B4

AT 2~ HOCL 7R (450 I 52 RE R 1
W ME R B 7K A2 e i% (HOCL 0.2t - i 7 B4
B BIRAE > ZERET) ZE G-MAT #
WA % R B B0 IR LA 1T 1 © HOCL IR A il &
B 0.40-0.42 L min™ ;53 R %I 52 B¢ & HOCI
JER S RE 4 5 200 mg L' > igHUE M2 0.12 g
F3ik HOCUR I (SIBATA AQ-102 - S5}
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Erkgtt  BHARRGES) #7710 mL HOCI
JF R 1% > (A 8 fiz 2 HOCL /% 01 5 (SIBATA
AQ-202P - LRI EMRAEH » HAREE)
HIE HOCI B PR B » R R R & @i K
o AT E SRR E MR -
MRS M Ve B e i B

F 18 R PR R B A (LB A R 6 0 Se L
HZFEK R IR L BRINE T E N E L R
SRR R B A BT B VI R R AR AV S B,
F-EEREBEHEREEZARE  9&F 5-10
EETfr - FEZE N BB KL EM ik 5 4H
B 3 A4 A B S A 4K (EERER) ~ 50 -
100 ~ 150 Jz 200 mg L™ % F [E] & f& HOCI %
RH MBS RTAFE 3 d- HiX HOCL /Y
BEHE Ry 52.46 g mol” > HK AT R 57
B 50 ~ 100 ~ 150 52 200 mg L' (1§ HOCI /575 »
BMERTTHSBREEZETERE (millimo-
lar; mM) B > HIFE B50.95 ~1.91 ~2.86 57 3.81
mM o

NEREEFRENREEE HOCHRE
RS E

sl BRAT - Soka A VR M X G K A i
{5 19 J5 % & HOC] & B 198.3 + 3.4 mg L
(HEH) : 5590 aeat S (8 A [EAY g 2 4H
{7 HOCI = & [ e 5 B > o il s = (1) DU
BB B8 MBS B R R - B AR RO Ry g il
JE¥ (dark cabinet, transparent glass bottled;
DCT) 5 (2) DA B I 0 i B 4 7 B i = 515
e TS EE (outdoor, transparent glass bot-
tled; OT) 5 (3) ARG EMIBMEERENE
SN YE T B ST BE P (outdoor, brown glass bot-
tled; OB) ; (4) DLEIABHE 5 AR SEHE R
¢ B8 £ PPFD %% 4.5-10.8 pmol m™” s iy & A
& PH (indoor, transparent glass bottled; IT) ;
LK (5) DA tE ta B 3 A LB B B Y e IR
& PPFD J 4.5-10.8 pmol m? s Ay 2 [N /% 3
(indoor, brown glass bottled; IB) - | it & —
RS 3R HERBME &1d
RO A R 2 HOCH JEFE 1 2> EE Rl 5
d o 5 [P R AR 25 i B AH A TR Y HOCL R B 2 i
o Ry —20 2 OT Bl OB R B AHAE B

7 ABERZEING T B R 2L #
BREE 3 EENEFFR (B 8 B~ 12
B RN 4 8 o R IR s (BENETECH
GM1010 » R E AT FEZEIIH) WE
BB E R (m®) TRIHE (Lux) > FFE
Lux BURFGEERHYE & RE TR E%E (pho-
tosynthetic photon flux density; PPFD) #a &\
3 01 Lux = 0.0185 pmol m™ s PPFD #E{T 8
fir gt -
NEZS e BRERE HOC REER
B2

fEREEZHE A el RS
HOCI HyEHg 1 5 198.3 + 3.4 mg L' (before
autoclaved; BA » ¥IG4H) 5 55 DUiZ& B 0%
B HEAKESEFLL121T ~ 1.05 kg cm”
508 S BR G 4 1 15 min (after autoclaved;
AA) - FHEER LA 2 ERE - LR R
HOCLRJE (AA-day 0) 5 Ih1& @ REERE N
PAREEHRE S F 4 d » FEFRAE SRR 1 d
i FP ol 12X HOCH 2% 2 2 1L (AA-day 1~
AA-day 2 ~ AA-day 3 7 AA-day 4) °

AL BEEEANEREE HOCI E
R 3dBENFHEERNSFCFE

W4 A A AL A1 BT 5 B TR i B Py A 2
BR o R R EERE R VAR L B R o DU
KHstk » BUIREHR 5-10 (B 5 E -
1B EeEEBE o3k 5 4H 0 FRRFERER 47 Al A B4
/K (EHEE4E) ~ 50 ~ 100 ~ 150 Jz 200 mg L
EREEE HOC AR FBEmE RS - 5F
B A Y B8 5 PPFD /& 4.5-10.8 pmol m™ s fY
=N 3 d; bz BZLECA[ERER HOCI
BRI R FBEER £ H REOEL
IR
RNEREER HOCI AR BESRIELHAA
U EEaIB B AR

HURG iR B B4 A 4 F &K (B iR 4H) »
50 ~ 100 ~ 150 K 200 mg L™ R [EEE HOCI
B3 d o WP SE R — PR LR B R A
(B &R (B ah 5-10 [EEE) - L%
REIERER » BREEEN S RERA
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5 T i BR A AH [5] HOCI S FE Ay Sl i Ak o o
LAZE#)H 884K (ZEISS LENS WIPES » R#H{ %%
ARG ARATE 28R BEEEEH
HH R EER TS S EAMIDE S S It
% SRS T AT VIR 2-3 cm & AR
B RSH H - HIRAHEEIRER E L 75%
(v/v) RS EE S | min > B 0.6% (w/v)
NaOCI A/ ¥ 20 min 1% » {EMEEE(FZ b
PR AKE T 3 > BB = BB HE T
HBSRHEEZ SISO ER T A2
fEF 75% (v/v) ERERERZE 1 min &
HiE{EE E&ELLEA 50100~ 150 5% 200
mg L™ %K [F] 8 FE (9 HOCL 75 7% 78 0 7 20
min > H 358 A& A B SRR KR -

KB =TEEORBREF B SR
B DUREEITIV) AR 4T 1.5-2 cm HYSETEES
BEfEY & MS (Murashige & Skoog 1962) £LiK
EH ~ 0.2 mg L' 6-benzylaminopurine (BA)
30 g L #fE K 0.8% (w/v) Difco JE3EH » pH
Bh 5.7 (EREETEE - HENRIR 23T - X%
HEfE PPFD J 38-40 pmol m” s™ K¢ 10 h
I E=E 7 d - FHE & EE A2 F HEHEE
WY TR RBIELIE T -
ANBEEST DT

DL F 35 B H 0E 5 7 e R B ARG (R S 0445
AARFERE HOCL A 3 d & 2 AP RBIZEIL
Her—RHEEEI X G HEHAEI M
I B SEHY HOCT 3 s iiE 30 Sl s (1
SCEVE BERE | KETBERS) - DUE SRR
BRI R R T P9 BAEAE 7 (standard de-
viation; SD) ; 55 DL CoStat 6.311 47 51 #k 45 #
17875 5747 (analysis of variance; ANOVA) »
18 5% B 1R /K 2 N DU /N 32 72 B R B
(least significant difference test; LSD test) &
JE % P B [ 72 A M

R
TERKSRENREEH HOCHRE
EERIVRE

1 GEEUT » SUBRIR AT HOCI KRB
WL AR > SR HOCT ST

rere

]

7348  H1IH

F5198.3 + 3.4 mg L (HIE4H) » DUBIAREIE M
B SSHY HOCL A - B A R ERYBE B R
H (DCT) » &8 1 d 1% 4l 7878 & HOCI
FHBE B 198.7 £ 1.9 mg L EA Y IR4H LG
il R A= R DU I MR A4S
BN NIRAE (OT) » & 1 d &l FIaR
2 HOCI “PH98 e fy 8.0 = 1.4 mg L™ » B
ZRPNE A M RN = URETMmE
RS EENRGE T IRAE (OB) > HI&H# 1 d
&2 s HHOCI SRS R 177.0 + 5.4
mg L' R RR SR - B > DUBHAN
WA S E N R IR S PPFD & 4.5-10.8
pmol m™ s WYX 1 d ZEHE (IT) » TR
Y HOCI S s B 197.7 + 1.3 mg L' > [F
ok B I IR 1 EL o P At MBS 2 2 R B 4H
(IB) » HH7E > HOCI RS B 199.0 + 1.4
mg L' T B IR R 2 o miall &
PRI KFREE 2 -3~ 4 5 dik 0 TR
HY HOCI R [ it 24 - Bapa 38 1 d AY4S A
£L > {2 OT 4HAE 5 2 KRR E AR A M E| HOCI &
B BRBERZEEROmg L OB 4ER
HNEE 2 ~ 3~ 4 o 5 Rir 2 REEFZ H (K -
SRl B 1557 +£9.8 ~ 127.7 £ 12.3 ~ 106.0 + 13.4
J298.7 +12.4 mg L' > BB KR [E — RATE:
7 ¥ HE4H 5 DCT (200.0 + 0.8 ~ 195.0 £ 2.9
197.0 + 1.4 J% 197.0 = 2.8 mg L) ~ IT (201.3
+24~197.7+09~191.0 £ 2.5 7 191.7 + 2.6
mg L) B IB (201.7 + 2.6 ~ 199.3 = 0.9 ~ 195.7
+0.9 521947 £2.9 mg L") Spg s - A
AT R ML OT B OB JE FE4H M & i
HEZFTHENRG X TR EHEE 2 RE
22 (fek) - 561 K 3 [Ef MR (B
8 Bh ~ A 12 BE RN 4 BE) WY EAE PPFD
435 By 1,295 ~ 2,868 2 925 umol m™>s™ 5 &5 2
KAy A R 1,321 ~ 2,462 K 1,367 pmol m” s ;
53 K45 B 1,800 ~2,544 K 916 umol m?s;
554 K B 8 BhE A 12 BhfgHI ¢ iR S PPFD
43 R B 1,804 Bl 2,424 ymol m™ s » {H R 4
EBE TR EER KR BEARAER 43
umol m? s™ : FJA » 5 5 RpFLIE(ZHE
Fibe R EE o R > 3 (A R B Fi] G S B R
PPED 43711 1,615 ~ 356 % 581 pmol m™2s™
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1. BAEEREN (HOC!) Fasdb i IRpa il i R a i R B b 2 o & -
Table 1. Effects of containers containing hypochlorous acid (HOCI) and lighting treatments on changes in HOCI

concentration.

Days of lighting treatment and HOCI concentrations (mg L™)
Treatments” Day 1 Day 2 Day 3 Day 4 Day 5
Control 1983 +3.4a 1983+34a 1983+34a 1983+34a 1983+34a
DCT 1987+19a 200.0+0.8 a 195.0+29a 197.0+14a 197.0+28a
oT 80+14c 0.0c 0.0c 0.0c 0.0c
OB 177.0+£54b 155.7+9.8b 127.7+123b 106.0+13.4b 98.7+12.4b
1T 197.7+13a 201.3+24a 197.7+09 a 191.0+£25a 191.7+2.6a
IB 199.0+14a 201.7+2.6a 199.3+09a 1957+09a 1947+29a

“ Control: The original concentration of hypochlorous acid. Indoor illumination: 4.5-10.8 umol m” s PPFD. Outdoor sun illumi-
nation: Refer to Appendix for daily detection values. DCT: dark cabinet, transparent glass bottled; OT: outdoor, transparent glass
bottled; OB outdoor, brown glass bottled; IT: indoor, transparent glass bottled; IB: indoor, brown glass bottled.

¥ Means and standard deviation within each column followed by the same letter are not significantly different at 5% level by Fisher’s

protected least significance difference (LSD) test (n = 3).

REESESBEERE HOCIRELZ

B YeR
=2

VERET  BEAERE 1983 +
3.4 mg L (i HOCL &K (BA + BHI84H) DUEHH
WA MR EE > HE AKEZFLL 121
1.05 kg em” &8 & BEE (R4 55 15 min > i
SOB IR R A 2 ER% o TR HOCI ¥
S8 1917+ 09 mg L' (AA-day 0) » EZ X
AR mr e R A 2 R LR ER R
WHEEER SeeheBEEBL2A R
% BRBENEMAANELN&EES T 1d
(AA-day 1) » g 0T A R 505 % HY HOCIL
FHgEE 1923 £ 1.7 mg L B R4 LE
RmEE AR NEEELRFHZE P ERE
%2 K (AA-day 2) BiZE 3 K (AA-day 3) > 1@
MDA HOCL S & &7 Al Fy 188.3 £3.9
B1184.7 +4.5mg L' » " HBIEHIE4H (198.3 +
3.4 mg L) (LA BERK 0 E7 > #5A
WIERESPFEINESE 5 K (AA-day 5) » H
HOCI ¢35 & | B gt M B H R - 8
EREKZE 1777 +29mg L -

AL BRKEARERE HOCI &
R 3d BHNFREANE B

5 1A L g e DR [ M2 B PR SRR IR ARG
fo > BVIEERES 5 (HEEHVER - Ho 5
REESEN F A S A 417K (BER4H) ~ 50 ~ 100

150 } 200 mg L™ HOCI 7 % 1 448 (i % i
th 3 d > BZGERER 3 d 5% R HELHAYER
SRR TN A KELERIER £ SIRE
FRNEZHTEGEET  MERETENRE
200 mg L' HOCL R Z e R 4h eFEatE | > R
S AE B E B S N E IE IR B A R B AH AH B B 22 L
o RIHE Y A

ANEEER HOCI B R B S EIBE A
L EEEaIB B TR

& 3 EEOHERE T AR LA E & R
BT BENSERPEE T 4R
GERBUR > —fE AN 0.6% (w/v) NaOCl ¥
FIE (HIR) > FHH 822+ 1.6% 2 F|
AT R (F2): 2EFEHE 50 mg L
HOCI A HH IR B4 > ‘I3 FA 744 +
4.2% i AL > HEL Y R AR b e I 4 B
Fo A A 100 mg L HOCL B KK &
HIRRFRAH - T AU 2 66.7 + 5.4% » HE
i 50 mg L™ HOCI 753 54 5 1Y iz PR 40 L
B E SR HOEBEEZERNEIEAE 822 +
1.6%) ; #5{#H & 150 2,200 mg L' HOCL 5/
BTN T 2 RE RS EEREE T
d & 2 FRB R 61.1 + 5.7% B157.8 +
42 % BB K FY B IR 5 A S0 mg L
HOCLE R M5 2 R4l - J & B IR 4 B i A
NEDRER HOCL &R HETT R 0 18RS
B RRE LSRRI R - AIGERER - (EHE
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Fig. 1. Daily concentration changes of hypochlorous acid (HOCI) solution before autoclaved (BA) or after auto-
claved (AA). Vertical bars indicate standard deviation (n = 3). Mean values with the same letter are not significantly
different at 5% level by Fisher’s protected least significance difference (LSD) test (n = 3).

2. SANEIRENRER HOC) & RNE e H A A L% a A A TR 8 -
Table 2. Effects of different concentrations of hypochlorous acid (HOCI) solution disinfection treatments on the
contamination rates of Vitis thunbergii Sieb. & Zucc. stem node explants.

Stem explants after cultured for 7 d

lc—i)accelntration (mgL™) Contamination rate (%) Browning rate (%)
0 (control)* 822+ 1.6a" 22+16a

50 74.4 +4.2 ab l.1+1.6a
100 66.7 £ 5.4 be 0.0a

150 61.1+57c¢ I.1+16a
200 578+42¢c 22+16a

* The stem node explants were surface-disinfected in 75% (v/v) ethanol solution for 60 s, followed by 0.6% (w/v) sodium hypochlo-
rite solution with 2 drops of Tween 20" per 100 mL under ultrasonic vibration for 20 min and rinsed 3 times with sterile distilled
water.

¥ Means and standard deviation within each column followed by the same letter are not significantly different at 5% level by Fisher’s
protected least significance difference (LSD) test (n = 3).

50 ~ 100 ~ 150 } 200 mg L % R [E & HOCl  A]f NaDCC /AR AE KR idig th g 4 » e
R A HETRHE RS I RALTE TR A A S R LB Y A IR o 1 R
TS 0-2.2% » B{#FH 0.6% (w/v) NaOCL M@y H 0 BiT#EHEMALERZ (heme enzyme) [
AL (2.2%) ELiRR - (R RIS maE s 5 - BB LYIE (myeloperoxidase; MPO) fEf »
RS Y (C1) BB E(LE (H,0,) HE{Ti

sfze (LELE R i — 3 BLA- RSB 7 2 B R 351

&) af (4T AR (TauCl) B3 B8 - AT

HOCI {9 & Bl B S fE 734 - ia > B IR A SR N HIR E 5 (Pekoe er al. 1982;
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Wang et al. 2007; Maitra et al. 2013) ; JL4p >
75 B R 0.85% (w/v) & B (NaCl) #i B K
(Kim et al. 2008; Kubota et al. 2009) » /27
FH 3 b F 28 et BB A% 6% (v/v) B EE (HCL)
w o thAEA EH RE LS 40 mg L HOCI
HY TR VB AR K (Jafry et al. 2017) - A ER%d
R Y HOCI 725008 & F Al i B (DU R Al - FE A
B 7K A A BB AT R B B A R T R+ Bh— 35S
FEAEHIHI K & By 0.4-0.42 L min™ &4 F > 0]
B & HOCLJRE LT Ry 200 mg L (YU -

HOCI g /2 — T 7] (5516 88 7808 35 < 58
FAALH > AT RE VAR B IR E (pH) s~ BE
SR RENEA BRI HEECEIMNE
IR T » (AR N 28T HOCT [ i 8 1
ST (H) R &R RS T (OCI) » BEE
AALBIR K FEE RS REMIRIEZE RS
5 HOCI 2 i [ {5 52 22 7% B 2 2 (Wang e al.
2007; Morgenthau et al. 2012) ; A&\ B (& H
775 BF B 05 e E B8 39 11075 LB & HOCL 250 It ol
BEE > NtEma AR EME - KHllG
M1 DUERA M RS pR B4R (OT) IR E
FHEALIET 8 hik » A HOCI SE 3R &
HIE 1983 +3.4mg L' EE[& 80+ 14mgL"' >
HIEERPFREE G4 BRERENK
MR EYEEA (R D) BEEMREEOME
RS AIEHE R iy G RN &
H HOCI 45 2 E 54 177.0 + 5.4 mg L™ >
[ 45 5L B Ishihara et al. (2017) Ay -
HUR S C IR 58 B BRI 5 (5 HOCT 2 4= [ fif
fER ; 21 > HOCI B3/ & = ML 121°7C »
1.05 kg em™ =R S BRI 15 min &% > H
HOCI SEHERE 57 191.7 + 0.9 mg L (AA-
day 0) - EERSKHA B IE4HAT198.3 £ 3.4 mg L
BEoFthR I EEEER (E 1) 0 RE2EERH
BRBAETHE I N HOCH fY 8 1 A 3 i %
> BN =M = R B ¥ HOCL [F RIS A &2
2 HAKRSHRBENZERX -

Ky MIEE HOC 75 5 S 41 A LU 8 8 52 vk 1E
BAEEEOEEZE  WIEHREBERING
HEBASEERRE 2% BUFREH
B KT Y A BRI BB A S
E S B HVHEL - 750 R4 A BSEE @ik (g
4H) ~ 50~ 100 ~ 150 5 200 mg L' HOCI A%

HFEEEME RS 3 d > BLREEREH - BIfE
HEGZE N RS R & 200 mg L HOCL R
Z R AREE R BRAH R o G e 2 A LIE T
A i BE L ECH M E E SIA B Il i B 4 DG e A i
HH 28 7= B > [ B Parkinson ef al. (1996) F7#it
SMEAEL > BIEEA 300 mg L #Y NaDCC #:77
O 5 24-48 h o Bl A HeCl, K& Ca(Cl0),
HEMREE  BHEVENEEAS - B
M NaDCC BEHE & Fy 220 g M g F K ep
K fgESE 2 EEHEEH HOCI » [ HOCI
HEHEER 5246 g M BB EIRE 300
mg L' NaDCC {354 » 494745 143 mg L
HOCI -

JEE FH L 7 4 % 557 25 07t T T A 1 R A
B > HoomHEEAEE > B0 TR E AR Y
SR K B B YT 1 B B & AR YT
gy — MR HUSEER BT 8 AU BRI B
S B NaOCl1 (Pereira et al. 2011) ; De Mello
et al. (2020) T EIEL » TEEGER (Lecythis
pisonis Cambess) 4 6 ¥ %5 5l b of > B8 (0
FH 3% 5% 5% (w/v) NaOCl 7 i 4 55 5% 1 A
ZOTHE S 93.25% 5 & 3% (wiv)
NaOCI 7R EL 500 5% 1,000 mg L™ ] E78 K
(amoxicillin) T4 ZZJH % 20 min > FIl 73 A GERE
RIS AR TR 2 46.75% 81 33.25% > [HREE
EpERMA EFEMIIER 21 dik > GHEL
EREABCIEHESSRERREE - £—H
E G (Stelechocarpus burahol) TEREJHH W
g BEMAEERE PIHET  BIRTFHR
Fi2 g L' R AIZ0E 10 min~ 2 g L™ #E
/208 60 min K 2 g L SEEEIZE 60 min &
JEETTRRE R > 5 M E K5
3% BL70% (v/v) JEREEE 3 s » s UJHL
TERRE R slpkt o phi% - FERR 93 7l DR (5] %
[ NaOCl (5% ~ 10% > w/v) > /2 &4 % 5 min
B¢ 10 min > &P TR 60 d 18 > 45511
5% (w/v) NaOCl & & 3 5 min Z R A
e BHEEARBEAETRAEL  BHEEER
Fy 88.89% » N > FEIEAGLIL T ZE 11.11%
(Handayani et al. 2022) » BB HE BS TER H R
HABNFEEMAEY TR BREEHEE
WFTE NaOCUREM A H S - RGEL
TS -
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RIS R A A L) 2 e A BE T o ol 4 A%
BEH R [E R & HOCL )5 R HY M 3 d - LI
FEHEEHSNMEER > 5 HOCI ARt
VIl RRHEENAER R ESEHEA
B EAERKR EHRBENEFEEEAR
FHIE HOC R R 8t - AR akig 7k
ELMESENEEETTHN S - WA
BHE 75% (v/v) HRERE 1 min > & 0.6%
(w/v) NaOCl % /% ¥ % 20 min ((fHH4H) » &
A 7 d R MAEY TLIERN S
822+ 1.6% (£2) BEEITAMAEYEE
K — i n > MZEBENEREEN
Lasiodiplodia theobromae > /) % By & 1 (X &
M A% B U Methylobacterium radiotolerans 3
(TEEARFRER)  ARBEHEZRNRER R
AMKERBERNEH &S RBELE 200
mg L' HOCL 3 > {E E Ik [ R 3 17 B A A 40
OB EIm AN EDEEAKE IR
Fr o B8] BEE PR R TREE 57.8 +
4.2% » HRZFRAEELEE 21 dRIKA
IEE#FAEE > AR HOCI A HZHEEHIIR

FEL (B 2) - IREBEEEMEEE L T
HOCI %8 - Y EMERK - Kk > FEER
{REL% 42 #) NaDCC /K fi#E 4= 2 HOCI mJ{E &y
BERE A T AR E A o SR RN E Y 4 A%
BERANEEEPEREMIEYE (Shetty
& Narasimhan 2021) ; EFHH L » HOCI
B KSR (Escherichia coli) ~ 4 & &K
(Staphylococcus aureus) S AN ZE TR
(Bacillus cereus) <5 4l B J5 B0 I B I8 L B ) B
H N E A (Niedz & Bausher 2002; Bonvil-
lain et al. 2011; Forghani et al. 2015; Quan et
al. 2017) » [ BEA S B i 10 2 B AR W0 4|y
SEIERE AT o BT E LR
Lo MARZEBEEFITANERETFE (F
HARBRER) - At > FAEEERYE AR
(B ER R B DA 20 1 B % A 0 PR R A
B T AR - BB EE R BT -

+=A
A afl

o Ll E 2B RATE & SR > HOCL

2. (A) MALIATEFERLL 200 mg L DL (HOC) JHE % » FIEERENEFEAL 7 d AIRHERSNE (B) —
SRR R 21 d 18 - EAMIERSFEEAR -

Fig. 2.

(A) The growth appearance of Vitis thunbergii Sieb. & Zucc. stem node segment after being disinfected with

200 mg L' hypochlorous acid (HOCI) and inoculated into the culture medium for 7 d; and (B) after 21 d of cultiva-
tion, new leaves and buds have developed from some stem node explant. (Scale bar = 0.5 cm)



JRE X G T A L L 33

BRBERGCIEH > WEEEN %
i B R O B AVEREY > ARy AR E
5 d DAL JE R 4R SR A T A L A
RS A0S > (/] 150-200 mg L' HOCL &
RTINS R A T R > BE K
B F — % NaOCl 3 2 B IR 4H - FE M 318
BPNEEEEEKERER - HERIEZ
AP EEHEEIEY %5 - NIt > fEA HOCI
HUA NaOCL 1T M E B 3 A i T ' &
BRI E Kk G 4 S ROF Y B AR 0 MR R
’ NaOCl i FI RIS A L B 22 -

A SR R B B B RGeS A A B
(112 BR}-4.6.1-8-C2) © IAErE R EIRH
BILh BRSEREE A EERE - i 5
& DRESRZLETE 4 I FE - 2R
FEMEREIUCEE > Frot—OrHE -
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Degradation Test of Hypochlorous Acid and Its
Application in the Disinfection of Vitis thunbergii Sieb.
& Zucc. Stem Node Explants

Yih-Juh Shiau"’, Ming-Te Lu’, and Tsung-Chun Lin’

Abstract

Shiau, Y. J., M. T. Lu, and T. C. Lin. 2024. Degradation test of hypochlorous acid and its
application in the disinfection of Vitis thunbergii Sieb. & Zucc. stem node explants. J.
Taiwan Agric. Res. 73(1):25-36.

Hypochlorous acid (HOCI) possesses potent oxidative capabilities and can disrupt the perme-
ability of microbial cell membranes, thereby achieving sterilization. The main purpose of this study
was to determine the impact of different light illuminations or high-temperature autoclaved steriliza-
tion on the degradation of HOCI. Furthermore, the study explored the effects of external disinfection
treatments with different concentrations of HOCI on reducing the contamination rate of Vitis thunber-
gii Sieb. & Zucc stem node explants. The results showed that the stability of the solution containing
198.3 + 3.4 mg L™ of HOCI could be maintained for more than 5 d if it was placed in brown glass bot-
tled indoors at room temperature in the shade. Minimal alteration in the HOCI content was observed
after autoclaving. When 0.6% (w/v) sodium hypochlorite (NaOCl) solution was used for external dis-
infection of Vitis thunbergii Sieb. & Zucc stem nodes for 20 min, the explant contamination rate was
82.2 + 1.6% (Control), which was significantly higher than the treatments using 150 and 200 mg L™
HOCI solutions (61.1 £ 5.7% & 57.8 + 4.2%). After a 21-day culture period, HOCI demonstrated no
adverse effects on the normal growth of stem nodes. Thus, replacing NaOCl with HOCI for external
disinfection of explants appears to be a viable alternative.

Key words: Autoclaving, Light illumination, Microbial contamination, Tissue culture.
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