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PDMS/CAR/DVB (2 em) % HULT 4 3k, & ¥ Supelco
oyw) AR R AL B A, AT A CT—
8022 2£ 3 ORP i1 ; ¥tk 43 H X (TA-XT plus) , B
Stable Micro System A F] ; $= 4 HL 7 W S 5% , ¢
) Sigma300; ¥ VR TR HL, T BOHT 2 A Y RHE By
HIRAT

1.3 RIWHA*E

1.3.1  H K B AR M S % )

1.3.1.1  HLf#EZK A6l & B 500 mL A &K, {6
i 85 R R T B (B 1) AR 5,10,15,20 min,
HL K ZE 5 min N 58 U TR R AN . 2 A8 2
B P 0 A B, 43 Ay L B A o) BT R R Ak 2 T
BT, P O O DO S AR R R A
H A A A Ak L AR P 46 1 R T B DL AR T
A B RSCR B KAl A

(b) ~ (c)
B1 EHEXREHSENUEN () BLFHSHETE (b) U ITIEE (c)

Fig.1 Portable sterilizing instrument prototype (a), electrochemical disinfection unit diagram (b),

instrument working diagram (c¢)

1.3.1.2 MK pH E E AL 5L A (ORP) (A
RO (ACC) F = B ¥ B B L Re il e X
A3 5,10,15,20 min B HEFFEK, fF pH 1T fH
AR T 67 0 A 7 pH {E ) ORP i, 2
25 7 A5 UAE Jy v A AL v A A R
SR H EE 0 75 il ¥ B H ) 3 I e A K e A
FHMRENRE S, BAESN 7d, XM 3 RE
B MU RS et

1.3.2  /NETIE VeSO R I 3 A8 B 0T = 1Y
H KK R 7K 45 A0 B 5,10,15,20 min, DA 4b
PR b RN RISk LR, B )
Oy X5 3 B BEBEZY 3 em, (M3 BT AR
Xif/INEE IR iR 5, 6 P2 AR AR Sk, 2 o B
R B — MR A A 4 A T IR S Y
R 54 1.0,1.0,5.0 mm/s, ZF B N 10
mm, fil & SIEH N 5 g, B8 R A #R 250 pps, #F I
FNRERE R RS A G R B AT R
£ BB R 3 M/INETIRAS AR 3 R
.

133 KaG&EE #%IE GB 5009.3-2016 il
TE A HLRE oK Ay B R 3 IRE

1.3.4  JXUBRY) 5T 46 I

1.3.4.1 FESMES5A0H [ kK B H i K 45 b
F 20 min, PLA AR B0 XFHE K LU 0O 43k B
BESTIME T 3 220 A o K, 7 B U, B 8 mL ¥
WA 15 mL ZBUR A 2.4 g EALEN, A
PFEF P b of A UM E T A A B
| 50 CHI# 15 min; SPME # Bk i A & T4 5
R 1.0 em, T0Z8 Z B 40 min; 48 H A HCL
B HAR A GC-MS #EFE O HE 27 43k, T 250 C
fEMT 3 min, HEEEHT

1.3.42 &AM fAiEHS HP-5MS (30.0 mx
250 um,0.25 wm) ; #4550 CLA%F 4 min, PL 5
°C/min A IE BT+ 2 95 CI-EFE 1 min, LA 5 °C/min A9
T E 180 CHAFF 1 min, DA 15 °C/min BYE &
F & 260 CLA%F 2 min; AL E W E 250 C; 8
He (1.0 mL/min) ; AN533 . Bk 408 EL I ; LT RE
70 eV & TR 230 °C; 3 Scan, Xf
DU b IRUA D J5T 28 53 SR FH 5T 335 2008 3 NIST11 Rl £
BRI B) A7 2 M43 B 5 A P T B — ARV 43 B 4
Hor o,

1.3.5 3 Jlz Ut o 21 43 A6
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1.3.5.1  BETAREC SR L bR R ORI o 2R 5
WA (dy,mm) R SEHER 90°, I &2 — A% (ds,
mm) , RIEYAE (h,mm) o SRR HAK (1)
TR,

S = dxmx (d+dy+h)*36 (1)

F ok K e HL figt /K A AR BR 20 min, LA 2 FR
Xt R g 2 B AL B 3 SRR 3 SRR AR O L
TIRG WA bSO . S MBS EV 57
TR RS T A AW/ T B (2:1,V/IV)
RAER R R 40% , AS Wi FH B 3 #4583
ANATBEIRSR S 2 B SR [B] 75 s, FRACH
I B A IS (2) 3R,

KIS (pefem?) = 10%% (my-my)/S (2)

A .S A 3 A RLA BRI, mm?;m, Mk
PRI R i, g smy N IRBEAR i g
1.3.5.2 RS TUE M€ Eo T S B BRI
T3 ok ML 3R B s AT AR AR R Bif S A GC-MS
PRI, S S, Ay HP-5MS(30.0
mx250 wm,0.25 wm); LG E 80 CLAFF 2 min,
PL 15 °C/min W3 BE T+ 2 260 CHEEE 10 min, L5
°C/min B9 T+ &= 320 CHEF 15 min; [AEER
J# 260 °C; /< He (1.0 mL/min) ; 43 10:1, i
ZMFEL B TREE 70 eV B TR 230 °C;
RN Scan X I 5 41 53 o P 5 4B, 26 %
Bt N AR i
1.3.5.3 R HOWLE ISR ff b 31 58 1k
MR T AR, F T R SR AR A Ab )
BK S48 5 mm JREZH 0.5 mm HUR, BT
T R T B ISR
1.3.6 dlab e R Excel 2016 X %5 45 4 #1
AT, SRHSPSS 26.0 #£4T Duncan 75 22 53 #T , fix

N F R EMKFYH 5%, KH Graphpad Prism
F1 OriginPro 2022 x4,

2 ZBR55W
2.1 EfEKEBMER

FEME A P, i 4 0 2 R A ) £
fifR K I BRALFR AR E R R E Y, RABENLIE 3 (3%
2), ME 1A, 5 TW L, df# b H 44 EW
) pH {5 W] T R (2 0 i 1% ) ,ORP i \ACC
EHU S A 7 A AL Re I 20 8 B TE, B A g
)R AR LR B A TW B9 pH {E R 7.34, 2208
it A FR 20 min Ji , H pH {EI/NE 6.11, ORP i 2
SR B PR e BT () SEE R T4 O, v Ah LT R] ER S
min 34 11 2 20 min,ORP A 1 38.14 &% LT+ =
71.38, {HZABIHZEALF TW # ORP {H (327.43),
TW () ACC {E A= ¥ A R 2L A8 ok iy 2
LR AN S EW A9 ACC [ FI 7= 52 [ i 3L AE
BERT, AP S min 3500 % 20 min
i, ACC fHH 0.63 3 I F+ % 1.60 mg/L., =AH ¥
A i 3EaE it 1.35 B3 L2 539 UmlL,

AW 5 T ) A L K LA A R OK R H A R
W, 5 A iR 1A AH LR 0 A 7K OPR B Fil ACC
BRI X B, AR & AR K Y 5%~10% , 3% 5
HpH (B 2 MR A 5, pH {E A K /N5 3 NaCl
R T R R BE A O I FEAH R pH (E R,
fift K 77 AR PR B B AR T A T 28 K
(=20~0 U/mL)!"; Jf H., i 33 4387 4 A~ A3 br nT
LI, TE8E pH (EIT,ORP i ACC {6 577 £ 7
I H 8 7 (B XA 1 75 AR pH (B, e
IS AR K AR EN AR L XS
J7 BHIFE A 5T 45 SR AH AL

F1 BRASEBAEMEKWELERNELSR

Table 1 Determination of physical and chemical properties of tap water and electrolyzed water at different times

28 3 pH 1& ORP 1& ACC/(mg/L) A% A w4 /(UmL)
™ 7.34 £0.15° 327.43 +7.06" — —
EW (5 min) 6.60 £0.13 38.14 £ 8.11° 0.63 +0.03" 1.35 £0.12¢
EW (10 min) 6.40 £ 0.16° 54.81 +7.43¢ 1.09 +0.07" 2.56 +0.04¢
EW (15 min) 6.19 £0.13¢ 69.86 + 13.44" 1.56 = 0.05° 438 £0.21°
EW (20 min) 6.11 £0.22¢ 71.38 + 12.54" 1.60 + 0.09° 5.39+£0.27

TE:TW: H2RIKGEW : B AR 5 “—" IR ARAG 5 48] 2 25 P 25 53 o S [ 89 /N5 5 1 38058 (P<0.05)
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Table 2 Physical and chemical properties of tap water and electrolysis water at different times within 7 d
AR D1 D2 D3 D4 D6 D7
pH 1& 7.28 7.32 7.46 7.27 7.18 7.29 7.59
6.58 6.75 6.48 6.67 6.67 6.42 6.65
EW (10 min) 6.29 6.62 6.37 6.50 6.24 6.23 6.53
EW (15 min) 6.27 6.07 6.15 6.33 6.05 6.08 6.34
EW (20 min) 6.38 6.14 5.96 6.18 5.99 5.76 6.39
ORP 14 333.00 334.67 325.67 314.33 326.00 328.33 330.00
35.00 41.67 4433 47.67 24.67 35.67 38.00
EW (10 min) 50.00 57.00 60.00 43.00 58.67 53.33 61.67
EW (15 min) 50.67 68.33 64.67 90.67 75.67 63.67 75.33
EW (20 min) 69.33 80.67 72.33 74.33 52.67 64.00 86.33
ACC 1/(mg/L) — — — — — —
0.64 0.67 0.60 0.64 0.60 0.62 0.65
EW (10 min) 1.13 1.21 1.06 1.03 1.10 1.03 1.08
EW (15 min) 1.60 1.52 1.49 1.56 1.63 1.58
EW (20 min) 1.68 1.49 1.49 1.67 1.68 1.56 1.61
PR3- F ¥ — — — — — —
71/(U/mL) 1.17 1.54 1.22 1.43 1.36 1.41 1.35
EW (10 min) 2.56 2.53 2.54 2.53 2.54 2.64 2.55
EW (15 min) 4.33 4.08 4.26 4.73 4.20 4.61 441
EW (20 min) 5.65 5.18 5.78 5.50 491 5.29 5.38

TETW: ASRIK  EW ALK “—" 2R AR A i

2.2 EEKIT/INE KRG

T J32 0 M 2 i e SR 8 IO b ) O R e
& 2a . 2c Fi1 2d AT, /N8 N3 B A R SR pA) A
R A R e A 3 T T A i A 3 ) S K
o, 2403 20 min B, H EW L TW 40 BT fig
AR TN BN 3R R R RN EW b B S
i 32 7 6 5 43 5 H TW F1 Control 3% 1l 6.7% Fl1
8.6% ; M 4y %I e TW Fl Control 4 fil 7.5% Fil
15.7% ;EW 1 TW Ab B b 5 o4 65 5 G W 35 1 5%
M), F T 2b AR, /N TICER B RS B A 195 ol b B 5
2T 49 i A 34 ) A KT R AR, 2 A B 20 min
i, i EW H TW &b B8 BE 2 B IK/N 8
TR JEW 4b B 5 2R KR R 1.5 mm, 435
t TW Fil Control T F% 11.1%H1 12.4%,

WFoE 25 R EW 40 B 20 min RE i % #2 7
/0N TIC A SR PR RS R B, B IR 36 e JE B, 3R W)
FL fiff 7K Ak B 5 ) /)N B T JAA A R R
R, HBRAR b IS5 AR AT T BN

AR —3, AHFSE A EW &b 3 /)N i I BT
F A R 3K 5 Liu SF9 0 58 25 S — 2, fib
A7 B M F Mg /K A BH W PG 2= AR R B, L T
¥4 5 5% REZH A L TC 0 3 M 22 5
2.3 HBREAINNERKFEENFIE

& 3 AL, N TR K 4 & 42 TW Fil EW
RS A FrigE o, 43 %) b Control # F+ 0.24% ,
246%; 4 EW M5, HokKapGrEE LR
96.8%, L TW AbBRETF 2.23% , RE 255K,
EW kb BB B 3 TH /N UK 2 & it
2.4 EBfEIK 3 /N JICXURE 0 J5R 9 82 11

B SO S 11 B A R AT A R, XU
HY S5 4 R M AR S TR A s A I —
I3 S kW T P R 3R A SRR B R AR XU 4 SRS
A IR W] L A% 7K (ACC 2 100 mg/L)
Ao 3T A A5 AR Bk 2 i A R i T R AR, AR
WEFE R, /B A b B2 AR ) i 46 SPME-GC—
MS 3B A5 2] G - 3 B an & 4, 9% k17 3 1A
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TE : Control : X HRZHL ; TW . /K Ab #T EW - A fif /K A0 3L 5 2 ) 88 25 14 22 5 oh R TR 1) /N 0k 301 (P<0.05) .
2 MNEREAERLEARXTERBENIERILE
Fig.2 Comparison of texture detection indexes of cucumber under different treatments
T ff T, O 6t 5 5 R B A2 NIST1 1 Hh DL g B2 R
T 80% Wy A o A B RS i3 3 AT
& T 2 TN AT R R TAT 17 A R AT Y 5
= £ R WK 5, 5 SCHR A E — B0, B S YR
£ wt AN I 3 B AE KU B R, 76 Control TW
% 5 — N
p: EW 21 v i A 6 4k g3 5 Oy 85.35% ,88.69% Al
= sl 85.53% , 1E Control 41 E—2—CL 4 I A X 5 it fi
7 (30.23%) , i 7 TW 1 EW 4+ E,Z-2,6-T
5 T TR R B (9 O 36.51% AN
Control TW(20min) EW(20min) N [N N .
PR 31.57%); FRZSAIR FHRKZ, 530N 2.32%),
Processing method 3.18% 01 2.94% ; /b1t Wy b k& R i K A£#E T Con-
‘E;C()ntr()l:Xﬂ!g\?H;TW;ﬂiﬂ‘jﬁ;EW: F i 7K Ab B 2 [A) S 2 trol ﬂ:‘[] EW gﬁ ; @?3@4&%%{1?{ EW zﬂqjﬁmu I'ZEI ;
PRI R £ (P0.09). 4520 oA R TR 10 58 2

3 AEABFXATMNEMHASEE

Fig.3 Moisture content of cucumber under different

FVEzES, AL ARSI R OK Y ACC
YR B, R /N B TR R 7 A A RS2

treatment methods
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Fig.4 Total ion flow diagram of cucumber flavor substances under different treatment methods

2.5 HEFKIT/NENREERASHOFM

HT RS AT, /N JINER B I 5 1Y) 4 43 i
6 bk e B2 RS RRISRIE AT, 53
HRARAE — 20, NE R EW A B S 26 e il
SR EW L (FEK 43.23%) ,EW 52 5
FHE, e Control 1 TW £H 73 % %5 66.85% Fil
53.42% ; bt Ja 24 Xof i dme AR 5 X TG AR B Tk
H FREFEER Y EW AL R AG 36 SCik IR
T, i ke 3 43 A A R W) S0 3% B W R R G 26
Ak W WA £ S5 J2 rp 2230 R ) 3 B 0 5 2 R 05 Y
Wi 5 R, T 5 I T 1 A Ak 5 I T O ) 25
Fag 4] Hsf 5 i e O A AR S DRI AT LA
FL fige K T /N B TN A 3 B 06 S5 401, 1 IO )2 2R R
ARG EW Kb B E  S R, S E A
e X AT RES EW AR R [ A 56, -OH
508 A AL A P R A RN
2.6 FREKIT/INE R B RN LB R0

ME 6 Control 41 14 L BE 45 BT & L /1y
WNR IR 2 E R, HA 22 EHE , RAK
HLEE, YA, B IFZ IR KN — 1 i
(A1) ;b —2 ok R e T g — 4o 344 0
Hor W RIZE R RN Z 5, K2R EARE

JEARA KL B Fr AR W o (A2) , FEAH 22 TW 2R RS
JINEE TR J A 35 22 SR RS T A AR 4548 (B1) 5
BE ARG RIS AL ARG, AL BEA F 5w r s
it (B2), FEMh 2 EW AL RIS | 35 00 502 0T DG 3
SE# (C1), 5 Control F1 TW 2HA W 2 19 22 5, i
K F] 20 000 15 T WL, 2 T 5 572 A = 1/
R I T )2 W A AT AR B 3R R AL (C2)
2 EW ARG, /INETCER B I 5T ot A 25 48 T finD'e
TP S AR D 3R W TR AR X
5 Fernandez S0 5% 25 AL, LB 5% & 2R
FHA: - OH M WAL BB RUR SR K 5, REE
BIBAC I G W | 3R e JE B s/, ff) o0 J2 78 b #E
T Py 24 R BB 2K AL G 0 5 - OH 2 I 1 45 2R 27
PRI, AT T A K 7 A 0 58 L ol R BE 5 3R
[T P 2H 3 R A RO A A T R R

3 HFig

BT S B, 28 LA K AR BRS8NSR B A
JE SR AR i R A T O L L i )
S, SR P T8 T /N 3 L XUBR ) i AT 5
MR Bt R K A E MR . RV R K BEAEA
P03/ B TOXUR B i i ok R B 5 TW
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Fig.5 Absolute content of various types of cuticular wax of cucumber under different treatment methods

TW 20 min

EW 20 min

1 : Control ;: XJ BAZH ; TW ; /K AL B, EW ; B fi# /K A8 B 5 %2 000, x20 000 431 J2: 76 45 48 B 7 08 2 000,20 000 5 W€,

E6 ZHEARMEAXT/MENRNREER

SRR BEREE

Fig.6 Scanning electron microscope of cuticular wax structure of cucumber under different treatments
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AL ST P 24k 1 ol 45 HL A R G R R T
s %

Xk
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Effects of Slightly Acidic Electrolyzed Water on Sensory Quality of Cucumber

Fan Yarou, Cao Yanyun, Han Jianzhong"

(School of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310018)

Abstract Objective: To explore the effect of slightly acidic electrolyzed water on the sensory quality of fruits and veg-
etables and preliminarily explore its mechanism. Methods: Selecting cucumber as the research object, using a physical
property analyzer to determine its texture indicators, using solid phase microextraction combined with GC-MS to compare
and analyze its flavor substances, further explore the composition and structural changes of its epidermal wax, using GC—
MS technology to qualitatively and quantitatively analyze its epidermal wax components, and using scanning electron mi-
croscopy to observe its microstructure. Results: Treatment with slightly acidic electrolytic water for 20 minutes significantly
increased the skin hardness, flesh hardness, and crispness of cucumber, decreased its skin thickness, and its flavor
substances were not affected. The total content of epidermal wax decreased significantly, with a trend of decreasing alkane
content and increasing terpene content. The microstructure of epidermal wax became smoother and smoother. Conclusion:
Slightly acidic electrolytic water can improve the sensory quality of cucumber by decomposing the wax in the outer epi-
dermis, exposing the cuticle, and exchanging external substances through the pores of the epidermis, thereby increasing
its moisture content, significantly improving its hardness and fracturability.

Keywords slightly acidic electrolytic water; cucumber; sensory quality; waxy



