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water (SAEW) their combination (HP-SAEW) and thermd treatment (T), slightly acidic electrolyzed water
combination treatment (T-SAEW) on Escherichia coli at the surface of Panax notoginseng fresh slices. Methods The
E. coli was being used as the model bacteria and the standard plate counting method was adopted to determine the
colony count of E. coli. The bactericidal effects of the two parallel treatment methods (HP-SAEW and T-SAEW)
on Panax notoginseng fresh slices under different factors (solid-liquid ratio, processing times, available chlorine
concentration (ACC), pressure and temperature) were studied and the synergistic effect analysis were further
measured. Results
fresh sliced within a certain range of ACC (27.6-52.2 mg/L), pressure (98.5-297.5 MPa), solid-liquid ratio
(1.76-5.88 g/mL), and processing time (5.56-9.48 min). The bactericidal effect of the HP-SAEW parallel

The HP-SAEW parallel processing exhibited synergistic effect on the Panax notoginseng

treatment was better than that treated alone (SAEW or HP). The T-SAEW parallel processing exhibited
synergistic effect on the Panax notoginseng fresh sliced within a certain range of ACC (25.44-46.88 mg/L),
temperature (39.78-53.85 °C), solid-liquid ratio (2.27-4.42 g/mL), and processing time (5.02-9.84 min). The
bactericidal effect of the T-SAEW parallel treatment was better than that treated alone (SAEW or T). Conclusion The
parallel combined effect has synergistic enhancement effect in the specific processing parameter range, T-SAEW
parallel technology can more effectively inhibit the growth of surface microorganisms in fresh slices. On this
basis, the quality change in the storage process of fresh Panax notoginseng can be carried out and applied in the
actual production process in the future work.

KEY WORDS: Panax notoginseng fresh slices; high pressure; slightly acidic electrolyzed water; thermd treatment;

parallel treatment; synergistic effect
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Table 1 Response surface test factors and levels (one)
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A B L (g/mL) 1 3 5
B JE5#:/MPa 100 150 200
C AL BRI 8] /min 6 8 10

134 SAEW s = kst h g F o

WA, BTN ER 5 g =LY F LA
[FIRNE 11, 1:3, 1:5, 1:7, 1:9, (g/fmL)], AR ACC (30,
35, 40, 50, 60 mg/L), AbFEEFE (6. 8. 10, 12 min)#kfT
AT, S5FJEMA 1 mL B4 5 0.5% B AR R &
WAL, AARALFRAE XS B, AT R PR

ik PR R SIS B o — B R R R, MR
Box-Behnken i1 JFE B, E#44 HE i ictEKFEH 0 K,
VLT T 0k o 7 E A7 me g e R Ak SE S, A BR1
Design-Expert 12 4387 T 0 foe A 2% T 4% 14 o ELAAR i 17 1T
SEES R 3 BOKE LR 2,

F2 WEEXEERRRKFED)

Table 2 Response surface test factors and levels (two)
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Table 3 Response surface test factors and levels (three)
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Table 4 Response surface test factors and levels (four)
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Table 5 Response surface test factors and levels (five)
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Fig.l1 Effects of HP on the sterilization of Panax notoginseng fresh slices (n=3)
A C
6r
6}
= =)
e Sr &
s =
& =
= 4l <IN
i e
3= . . - . sob—o . . 2L s : : : . :
WM 11 13 15 17 0 2 4 6 8 10 12 0 10 20 30 40 50 60
B H(/mL) SAEWAb i8] /min SAEWY & /(mg/L)

K2 SAEW X LU R R BEECR 52 (n=3)
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Fig.3 Effect of T on the sterilization of Panax notoginseng fresh slices (n=3)
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R E. coli RAMCR . WG F oI, MRFESCRERK
S ) R 2R, FRUORETL, S s iR RN L .

2.2 AEHBEEARLGE =R RESRAN
RIS EE R 3 KR E IR R 47
2.2.1 HP-SAEW B4 38 st = L84y )5 5 1 2R 9o B2
7 5% B 45 R AT
DB L . Ab3EASE] . FRBR . ACC b B8+t —-Lfif
VIR R E. coli THYEECHWARN AL, JE4700 W 10 3L 5, 247
BePifs tH HP-SAEW Ab X} = - b bl 28 3 8CR 89 181 5
AT
Y=4.97-0.2208r-0.6525P-0.0467t-0.3067¢-0.3500rP+

0.03507t+0.28757¢+0.1075P1+0.0700Pc+0.0275tc+0.06 507+
0.1962P*-0.3825£-0.1013¢>

T b X S 5 B AT e R TE 4 BT, 1% TR] U A
P<0.01, Z&4DI35 P=0.1382>0.05, 7 R>=0.8745, )i %M
RILGRE BRI, 451 FEm, WA TH HP-SAEW
FEATERA Ab NS =L D) o R R . R F AR
B, 58 % 5 B AR A S e g R o8 i, B AR IR
ACC, B H, T A FR I E] A 52 i AR X dse 58 o

2.2.2 HP-SAEW FHATHAF W W R R 947
T A A Ab 3G AR AT B A TR I 7 TR 5% 3 BE A 1,
AT A AR R R, UL AL R, FIAA
()~ Ry EpEIER, 4546 A4 IHERE] AL HTr
&h:
¥=0.0780-0.0308r+0.0542P-0.0417t-0.0067¢+0.0525r

P+0.00757t-0.0775rc—0.0350P1—0.0200Pc—0.01751¢+0.0547:?
+0.0273P*—0.0865*—0.0565¢>

Wil 4 BRI, BIHEIR P<0.05, SR
P=0.4623>0.05, %l R?=0.7166, i B iZB T 4& TR 1
U, SEEREERVIAE R . O A H IR I A B Y B ) IXC TR,
fii AI>0, 152 HP-SAEW Ff-HRAb P =L B8] 7 () R iR R
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Fig.4 Response surface diagram of the effects of HP-SAEW factors on the hygienic synergistic effects of Panax notoginseng fresh slices
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Fig.5 Response surface diagram of the effects of T-SAEW factors on the hygienic synergistic effect of Panax notoginseng fresh slices
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Table 6 Validation results of HP-SAEW

g FPREC PR AERRHE ACC B 51

(gmL)  /MPa /min /(L) wME SR
1 1:3 150 7 50.18  0.16  0.17
2 1:5 100 8 36.16  0.19  0.16
3 1:4 100 8 36.16 021 025
4 1:4 150 7 50.18 024 0.3
5 13 150 8 3085 013 0.14
6 1:5 197 8 3502 016  0.17

#* 7 T-SAEW iF4R
Table 7 Validation results of T-SAEW

g FRRIERUE AREIRHE Acc RIS

(gmL)  /°C /min Amg/L) i 523
1 1:3 41 5 28.18 0.15  0.14
2 1:5 46 9 3245 026 027
3 1:4 45 5 46.07 026 028
4 1:4 40 7 28.18 0.16  0.17
5 13 45 8 30.85 0.19  0.18
6 12 47 5 46.07 029 028

X 36 JAF S5 6 H b ) 20454 9 00 L A0 52 56 (L AR 47 4 <7 Ao
A K, P>0.05, TSI ELAN SE g (1 =2 (A1 B 4k 2 5,
SIS R ILSI A AE . Gl B IESERIE B 22 22 00 "k [ml )y
R VT 5 A A B ) DX I AR A LS A7 A, L B[] 10
A0 [RJ I W AE W3 [R] DX 1) P P B AR A7 1 Ak B 11

A TR B B L O R R B RO AR B e, B
FEATER A R AR ELAG 1+ 127 [ 3 B8 R RN 0 [R50 o

WFFE R B IFAT R G B AR AE I AE £ v BB 8 35 R AIT
R AR % A OF B R IR EEROCR, [
I e AR BB 7 W B A e 4 b, SR B T AR R AT B R
SR80 o RSO GE A —E I TS
B DX 1) P9 2 75 A7 78 U IR 3G SR sk 1, A 5 38 1o 2 57 3 [
TRy, 5| F UM R IRAL A PR R0 40 8 AR o i
SPMRIRAR R, SR AT SOk AR AT IR TR A B AR
E. coli BYRBAFCR, M S TR b B B A T BK A B ARAE
TG R AR XA 2 S . AR A
HP/T-SAEW FEATHe & A B =L 68 1) - 32 TH E. coli, BFF4h
&I HP/T-SAEW FFATEC G 4b FRIY RE T A Rk /> E.
coli W%, B HP/T-SAEW 4TI 22 M Ab 3 B A
CIHI>27 TR o
232 FARABRRLE= L&A RO H & EHIRIELE

SR B R R R T A T UEA T AN B R TR B
TESEE, S5RAan% 8,

Xof U6 I S 06 R A Ak B 4 5 S () 5 A Ak BB A 9 R
AT 2EF RS M2 B, SR i, AR AL
P AR X = ) b B R BCR W R E
(P<0.05); AN[RIHCARIFATER A b L1 R oA 0 vl /b 7 7%
B, FEVMEI IR P, JEATIHRG AR TR AL BEELAT “1+1>27 i 1
SN, T-SAEW FHATIRGH R4 HP-SAEW AT &4
AR B 4 1 4 ) R B A B

AL EW: HP-SAEW . T-SAEW Ff-4THEA4b FEXF
£l 2 T U W0 8 KA R B0 R AP R, 7E bk
YRS R, AR R4S RS HP-SAEW B A Ab H
BR8P B, T-SAEW B4 Ab i 51031 g 114)
MR —8 ., XL EIR, FEEXEP, HITHKE 4
FRHAS DMRBERE . B/ TS 80 AR A L PR AR R T
SORRE ST . SESZ WG AR, DA S I SRS (7], 7 s i
ReAEw R RFE R RE .

%= 8 =tEEHYIRINEER
Table 8 Validation results of Panax notoginseng fresh slices

i | BHE L (g/mL) JK3#/MPa REFRE E] /min ACC/(mg/L) EE/°C T AU (1g CFU/g)
RALFRL 0 0.1 0 0 25 4.67+0.23"

HP 1:5 200 7 0 25 2.58+0.47"
SAEW 1:5 0.1 7 40 25 3.31+0.67°
SAEW 1:2 0.1 5 46 25 3.97+0.74°

T 12 0.1 5 0 48 3.17+0.34°
HP-SAEW 1:5 200 7 40 25 1.88+1.138
T-SAEW 1:2 0.1 5 46 48 1.35+1.06"

T RSIAR/NEG PR AR FE A B35 22 5+ (P<0.05).
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