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1.1 #HR5iRH
LT Mok SRR G ol D] 4 Bl T S 47
D G T R AL BORBRABE B | 0% T A ik B
DiE78
1120 35 p bl R, 2R (At A Rk
FFEA R A (RS . FDY-2212) Ml 45 (P )
W ARABRAF (F5 . Pectinex Ultra Clear);
FHE (5 90, i (i) S B R A R A
A BUSEE (B 20) , 22 Sk (B ) AR L FRHE A TR
O3] R A TR AR A, BT RL T (R ) AR
PERHE B A7 PR 7] 5 BRSO (DNS 35 |
GoldView I BUAXR Yy €457 SR e g (PE ) % 14 46
AR &, R E (L) BHECA R A W R ¥
AR (Ab ) E AR AR SHE A A LB W,
T (&) A= W H R A RS v 5 Tris [EDTA (45 H
fif K .RNase A (10 mg/mL) S0xTAE %% #f' ¥ Tris
WA . BERREN TE ZZvhi, A= T AW TR
( Big) Oy AR 7] ;2xTaq Master Mix (Dye
Plus) , i MEE (P 50 ) A R IR A A BR 22 7 5 DL
2000 DNA Marker, E4E9) T8 (KZE) A BRAF
Genview J5i 3¢ B I ¥ ,GEN -VIEW SCIENTIFIC
INC; He ¥ R o3 B s 9]
1.1.3  BEgest
1.1.3.1 #fiss g & A 2.0 ¢/L,K,HPO, 1.0
g/L.,MgS0, - 7TH,0 0.5 g/L.,NaNO; 3.0 g/L,FeSO,
0.001 g/L., BAE# 2 ¢/L,pH 7.0,121 CK I 15
min,
1.1.3.2 Kk R 10.0 /L, BERE4H
¥ 5.0 g/L.,NaCl 2.0 g/L., K,HPO, 1.0 g/L.,KH,PO,
0.3 ¢/L.,MgSO, - 7H,0 0.3 ¢/L,pH 7.0,121 C K B
15 min,
1.1.3.3 LB }:3%3  NaCl 10.0 /L, B A%
10.0 o/L,BEEFIZ K 5.0 ¢/L,pH 7.0,121 CKH# 15
i ( 5] 355 5% 5 D0 7 0 R 355 7 Bl 1 U n 3 Bl
¥ 20.0 g/L),
12 NFEH5iEE

e A, TEE DR R AR A R F] s DNA
B I A, BB R R B A W) 5 PCR A, K H
TSRS T 5 ACF B KA, A S — A P BHE A TR 2
5 BE AR AN, LA DNR 28 W) 5 42 3 sl s

5T RURS 2 [ Interscience A #) 3 22 ) B8 B b5
¥ Tnfinite M200, Fi -+ TECAN ; ¥ ¥ i 3 B O ML,
F[H Thermo Scientific 23 7] ;GC2030 & H S AH
AY, H A SHIMAZU A #]

1.3 Ak

1.3.1 SRR SIS PR 10 g BF L
MR R T R AS T I 20 mL KB K H
LWL e R G IS . =il #HE 20
min, 75 5 8 UURE T B 1 mL b3 A7 00 B i R
43100 pL AR, 5% AT LB
AR b, 37 CRIE R FF 24 h, B 12 h WA — K
M B TRARIE A, AR ECh 30~300 1974z,
PRBOR [R5 09 T8 7 T LB P AR R 2043 25 46
AR AV Y IV N SR N
FhF LB A% ,37 °C,200 r/min 55 5% 2 W K%
BRI INTC TS 5 B IR TR B0k 20% H i
J5 GRAF T80 CAR M #

1.3.2 PR E B AR RO K 1.3 1 4 B
(B BE T LB A TE Ak 2 AR, Pk H 2 o B g % 422 o
T LB W7 T, EHET 37 C&H4F 200 r/min 7%
B #8 &2 ODgoun = 0.8 15 BN Ff 3 , &3 5.0
(10 000 r/min, 10 min,4 °C), $45 TC 40 i 75 W .
SR U2 A EEAR R K 50 L JC 40 i b i T
IR J Sk o — B TR (1) 55 FR L FL I, 37 Cff L 24
h J& , A BURR BT, ZE R R i E 10 min, 8
T LB A5 A7 AE 155 W VB LA A) A5 140 DB o] ok 2 75 A7
R T Tt 1% A1) 0 5 B L 1 AR

1.3.3 7™ SR i v ik 1) 52 1

1.3.3.1  HMEgEW Yl e e BCRE 8 P Ak i I P Y
B, He IR 1.3.2 749 BIr i R il 4 BT, DL 8% 1
Fob oW PP T W A6 30 mL & RS 57 3E 1 250
mL I, 37 °C 200 v/min R 55 3% 72 h, JiT
BEBEWT 4 °CF,9 000 r/min &0 15 min, &
VLRI A e SR T A R K T 7 A R, AR
2 TG 7 B4 S, LA 2o M TR TS ) B v )RR R
1.3.3.2  REEHEERNE 2% Millerd V1) J7 14
HEAT R I ol 07 A S AR A e LM R IR A oA
LT A G 1, 7E 50 CRYZME R, 1 mL B
B0 B K i SR RS 2B B 1 g e FUBE I R 1) B
J15E SCR 1A 13 (U)
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P g (PE ) 1% PR A I 1250) 85 09 NaOH i 2 vk 17 2R
B2 i g 3% MR A2 . 7E 50 CTF BB IEAE 1 pmol
NaOH (% # 5& SRy — B I 5407 (U) .
134 BtR%E
1.34.1 JEASFRE X520 bR W48 53 B 4l
AR5 B TR VB SRR AE TR R/ EAR (% Ot
PRI A5 07 TSSO R AR R . R TR T
40x W5 T R BRI TR S AT ML OT R A ER .
1342 o FAEYFEE  HHREPNA DNA 1
TRIOCR B BRI, 407 16S rDNA PCR
VIS E T B AEPW Ik LS pll PCR =4k
17 B W B I B Uk, %) T 19 45 wL PCR ¥ ik &
WP 28 R HEAT I o A0 4 2R 4 5 2 S I Il X
Y HRAE Bty (National Center for Biotech-
nology Information, NCBI) /% GenBank %4} & %
FHFEA Jmy 3 e X #8 % T H (Basic Local Alignment
Search Tool, BLAST)#4T HuXT0#7 .
1.3.5 DI ZF A AT B W6 7 S e il 75 40 B
BRI B 1
1.3.5.1  DUSRHT 28 f AT 7 Wo 7™ S 5 il v 11 1 25
2% 1.3.2 TR R R A T, Bk

WP f AT W M T EERD T 2 L R FERE %
FEM 5 LR TERE D AT P R ORI R, K
T2 HE 2 50228 MR LS B S OF g A B ok, &
B RE R R R D (0SS5 1331 %
FriR ), 2% T 4RbR S 5 k| 38 a B R B O G
AT AEAT R, 53 DR 2R AT I W6 A
F14) SR J2 Tt REL TR
1.3.52  BOERRRMCR T T 20 PO
e Pk — T vE P I B — R A% (50 °CL4
h)—4 JRZ A i g — PR R T . B2 Bl
rifs S J A Sy o HEE AR A0 SR g T T on o 26 9 AN T
B BORBRERE S TT 208 4 41 1) AT 0 SR et , A
% NP;2) DUSRHr 2R flAF e Wo 7™ RIHE, v
PBV; 3) ik 4E {5 BTG , fir 44 PNW ;4) =R
AT 44 PXS. ik 18 A S IR e 1Y) s in = DA o R
A 4 B SRS ) 6 000 U/mL,
1353 Wk RAWE S % SCH181I & 1T
R ATE A (D),

H (%) = mi/m.x100 (1)

T emy Fmy 53 52 R AR AR R T R R o

H,20

1.3.54 WEEMNE 2% Chen M7k,
PIZEK IS, M 4 FhaRme Bk S0 oF 16 B K
680 nm Ab (TG

1.3.5.5 HEESRAME M H5H GC-2030 <
AH % AU D 5 HS—10 Th 25 JF A 2% U 17 s 35
I E . PR & ry 2l . Bl 10,20,50,100,
200 mg/L (1 H BE AR, 45 A 100 WL AU BEE
W (1 000 mg/L)AE R AR, i 2 A [A] % o H s T A
VA 3 JOT o v i R I TA BN I P PR A I R L RE
FIALEL . IS mL AE 5 F 20 mL TSR, inA
100 wL AU B 3% (1 000 mg/L)7E b AR, 1R 2
Jo AT T00AS ORI A, R PR AR 12 10 5 it £ FR
B, AAEIESE @Ik HP-FFAP (30
mx0.32 mmx0.25 wm) ; 23R = 21 A S R R
JEE FRIARSE I 4 3L E 43 ) A 220 SCF 235 °C; it b
A 29.8:1; 4 i iE 24 mL/min, R EFEF .40 °C
145 3 min, LA 3.5 C/min B FTHE = 65 °C, 1
L 20 °C/min FHEZE 220 CH£FF 5 min, T2 SH.
ST 35 BE R 80 °C, SF- 7 R [A] 24 40 min, 14 i 48 I
B 105 °C, 2 AR E R 100 °C.,

1.3.5.6 AW T W BRI AL TG R I E B
3 5 8 5 SR FH A R — By L 8 1 5 R A 1 ™), 285
RULR TR AR T & TR i RoR, Bl
mg GAE/L, & 8 Wi & i % F S Ak 68 L 3k )
FE Y gl BLDURE TR A AR o T S R SRR B
4 mg RE/L,DPPH F1 ABTS H m %&3 bk fE 77 0
2% Zheng S0 J7 L IFFEAEE 2, DPPH H H 5
HhREE IR T E TR Y ERR, BN mg
GAE/L;ABTS H HH2ETHBRE I 2 R UEER E Y
RN, AN mg TE/L,

1.3.6  Fudiab Bl FEAME T, A —X
30y, A5 R LV B b5 o i 22 320 o 00 B fi
JH SPSS 27.0 #ATGE o0, RITHH R Jr 245
BT FIXS 5 G 360 0 o 45 2L 1) 1) B 3 25 5% 4 P < 0.05
A R4 R B Gt 2% 58 Xl GrapdPad9.5.0
Bk, TBtools Hil /EF#AA
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AR e €00 325 5 AR 0 3o A L AR Ay M — e



216 S SIS = T S 4

2025 AR5 2 1

IR FE b, RBE TR AE U5 K 1 97 3 vh B SR W)

I 1 WA NS /D O U 3 QT B S WA e 7/
UANIE N E PN EE SER 7/ ot &R i ey 1L
7B A2 1 B B, DT O 3 ) 7 SR I 1 T
PR, AT AR EL SO R AL B AR B T 45
ANER, SRR 7 T R AR A 0 1 R 2 A i

P (%) B 1 5 SR an P 1 7S 30 2 LA 4 £ 1 400 O
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Fig.1 The positive result of pectinase—producing strains producing transparent circles on primary screening medium (a)

and heat map based on diameters of transparent circles (b)
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W0 7 AR AT 1Y 30 Ak EL A SR i Al T 1 1 A AR
Y2 1 ¥R & T JE , >R ) DINS 32 100 s JH: R e il 7
P, HE 2a 0T LAE 30 R Y SR TG A 22 55
K, Horh W6 B f [ (638.16+15.94)U/mL], W12
il 35 ¢ 1] (14.09+4.17 )U/mL], Haile 2524\ 4 31l S5
B Bk B — Bk O R Y E IR E (Serratia
marcescens ) , Ho R B HE I 0 5.41 U/mL;Ke >
A= g3 By Btk it 52 & (Aspergillus spp.) , i
% 4 106.7 U/mL; fu] 165 388 25 2 A 21 22 JI 7K b i %6
Bl — ¥R V> 48 ZF fFF B (Bacillus  safensis ) , B i A
5.25 U/mL., ASHF5E 035 2010 W6 B& A% 1 5 g il 7%
PR T L AR T R Y B

T MR G Tl % P e R ) 10 bk A AR A g —
AR FE X G2 DN SR G 1 e O M 45 SR 8] 2b i
N, R EREEE PEAE 0.21~7.59 U/mL JE R, H:
o W6 SRR iR BT R A A, b (0.21£0.02)U/mL,
] B W6 SR i 0 14 M= S i 1, R W6 2 —

Pk LA I SR e T Al P 1) v e SR T TR R L TR
BE AR PR SR R il P R & 5 B W6
PRI SR R T R — B SR L, W T 2 R
oot S J52 T P SR R TG L A0 ] 2¢ TR, W6 AR
U2 TG Tt 1% 1 8. 25 0K o SR

23 HHETELER

23.1 BEFER AR MEG KRS
e B RAR, E aR AR EEAR R AT
W1 DNS ¥ PEAT 5 0, o HCIR e i 0% 1 e v 1)
10 BRAA G, K P £ (LB 35t ) 77 125 4 1 il
alifh, 2V AL 4105 3R A5 U V5, 10 AR B 7E
LB VAR - 35 10 7 BURY () ZEFRFT BRI 2 549 TR Bk
FR) S B P B B A PR T 1] 3 s

232 WM FRREE 10 PR Y
RLZH , DA AR, R 514 27F Fi 1492R i#17
16S rDNA ) PCR " # PCR F=¥#E4T 1%B 5 1
BRIk BT, AR 4 iR, BT A 4 TE
1 500 bp 747 34 AT DLW EE 3] — 55 355 M 4 2%l
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Fig.2 The determination of pectinase activity of the strains
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Fig.3 Morphology and bacterial microscopic (40x) observation of isolated strains
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Fig.4 Electrophoresis of 16S rDNA PCR products

from isolated strains

AL BLAST 73 #7 B bk 09 00 3 45 SR e 1 B
7N, 10 R SR J T 1) A0 TR 240 0 T 2 AT s o AR
R, T3 5 R, Hoh bR ZE A IR (Bacil-
lus subtilis)d #k , Ul 3¢ 7 28 1@ #F & (Bacillus
velezensis)2 ¥, 5 I AL 2 M FF B 2 ¥ (Bacillus
tequilensis ) , i VE K3 2 H KT 18 (Bacillus amylolique-
faciens)1 Bk, Tt ZE AT (Bacillus safensis)1
738

P % TR AE PO T A T R ) — R SR il
PR RIRR 28 AT I 2 AT 1 (Bacillus ni-
abensis ) ; Zhang %2V g F % ZF 4 AT B (Bacil-
lus tequilensis ) H 3R 153 5 1 ; Rahman 252 A s 5]
W58 g3 B B — bk e R Y kG R 2 AR R
(Bacillus subtilis ) 3N TSR W . AWE5E T
VBB 1Y T AR 55 T il Y 7 2R B i A BT A AR T R UK
RN —E,
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#&1 4HE 16S (DNAFIIHIRER
Table 1 Results of 16S rDNA sequence analysis for bacteria

R R 16S rDNA % % 4 % Fl R P/ % A FE W Ak
W4 4K 355 0 AF B (Bacillus tequilensis ) 100.00 OR056167.1
W6 W & 7 3F 3647 8 (Bacillus velezensis) 100.00 CP053764.1
w8 A 3 5 J0A4F B A6 3 T AY (Bacillus subtilis subsp.) 100.00 MN865922.1
w9 @it 3 3F 3847 B (Bacillus halotolerans) 100.00 MT539148.1

W10 WS 3 84T B (Bacillus velezensis) 100.00 MT626060.1
W13 A 33 FAF B A6 3 A (Bacillus subtilis subsp.) 100.00 MT605301.1
w14 A% 5 A 3 T4 B (Bacillus amyloliquefaciens ) 100.00 MT613661.1
W17 HHF 04 8 (Bacillus subtilis) 100.00 00692432.1
w19 A 33 04T B (Bacillus subtilis) 100.00 MT534552.1
W20 4K 35 5 AT @ (Bacillus tequilensis ) 100.00 KT720350.1

2.4 DUEHFMAE W6 7= RE B £ R TR
BER T H R A

2.4.1  DUSEHTZEFAT T W6 AH S e BV 1 i 45

M K 3% 0] Rl Ak 5 245 B eh DS A 2F A
FFER W6 77 A (1) L R e g il 5 PBV, JHC SR e il
M (4 433.38+632.33)U/mL, S i i Bl 75 7 N
(0.59+0.11)U/mL>,

242 RN ERAIE 4 B PCE R
VT H T SRR T B AN Sa s W TE R
R BT AR R S e iy, R R
{18 Ak 7 [ A 2 5 i 88 9 RO ORI Bk R I &
R G it e i J 8 T BEE W % T, PBYV T PXS SR
VB B R S T PNW ORI NP 4,

SR il 3 o A R R R R RO B, TR
ATy R A AR, PR R
HRAE 66.56%~85.66% 0 F N . 28 F i Tl b B
AR TR B E T, Hoh NP 45
fiX ,PBV 4 d5c v, Hohit 32 NP 4 1.33 4%,
Jiang Z5E04 % AL g I FH T KO AT il e b
T 16% ., KZEG HASFE AR | DU 28 fFF
TR W6 77 S I it 7K fige i A ok R T 1 B8 07 00 1 7 o
Bl
243 WESEONE 4 Fh PR T
FH B i AN P Sh T o oA 28 S e il Ak 3 17 A A
Mo M R v B S i O (135.04+1.70 )mg/L, H
it B ek A v T BB PR Ry A S AR A kA 3 i
R 7 AR BRI, PR BRI by
ARERIE, EW R & T MR mMEH

FEACAE 3 28 L T It A )5, PXS 40 F PNW 4
B S S BETh e, U2 PXS 4, H B &
9(229.85+12.99 )mg/L, ¢ 2 35 552V RS ft R
fif Acb P IOV B & B T A R A 25 5 . PBV A B
YRR e R B & i (147.30£6.30)mg/
L, 5 NPAMIIL IR E 25 PXSHP RS &5 T
PBV 41 0.56 fi%, i PBV 4b ¥ 5 7 i 5% g A B A
Lb B 10 el /0 FE A A N, B R ORI A R R T
B % 4Pk
244 EWIEEY BORBUAATEES I E S
AL B 2 R A Ak SR v ) EE AR TR R
XoF N At B R T B 2 5 A FR AR e, B AT T2 A
BCE B R AR OB R AL RE ) 1) B S AR AR
WA Sc Fros 4 FhgCR Rk R T 0y B 5 5 G
WEZS, M PBV 415 EE I & R & T NP A
PNW 41, H:ih PBV 418 (172.33+16.88 )mg RE/L,
i NP 414 (131.89+3.66)mg RE/L,

ABTS [ 138 B 68 J1 1 DPPH H 1 B2 15 BR
8 ) R B A A A TR B A BB AR bR, W0
B 5d fir 7R L4 B R B 6 Bk R T 9 DPPH i
ABTS A M 5LWEBRAE I ¥ % 22 5% . Kk PBV
Jb BN RE % U7 B R Bk SR T 1 3 3R A A
PTG | 3 BB 08 HE— 20 3G Jin 2 T 4

3 Hit

18 i 37 W Rl i 490 i A1 DNS 325 52 i DA 9 2L
PR R T I ) 30 R ™ R I TR P 20 R, S8 4% SR Tl
% 3 B v BRI 10 R 20 Tk — 25 0 s SR i il
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Fig.5 Juice yield and clarity (a), methanol content (b), total phenolics content and total flavonoids content (c),

and ABTS and DPPH free radical scavenging ability (d) of four Actinidia arguta juices
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PRI R UL | 20 5 HA Ol 2R AT A b
FE AL B 2R AT B (Bacillus  subtilis )4 £ , V15 B 25
AR B (Bacillus velezensis)2 B , %5 F b 2E /AT B
2 ¥ (Bacillus tequilensis), fift V€ ¥y 2F 1 #F &
(Bacillus amyloliquefaciens )1 ¥k , Tt £ 2F fFT &
(Bacillus safensis)1 ¥k, FHrf DISERT 2EHAT I W6
LA S5 AR %) 2R R T Tt 3 1 R e e 11 2R R T 0 e
M 3k AR SR A7 Al A A 2 e DS 2 AT I
W6 7 A5 1 R Tl i 44 9 PBV, I8 How T 5k
ABRERE IR b, SRR SR R EEAE L
PBV b B ) FROASBRAAE S T HAT B R A 3 A
VT ROR . fE W i, PBV AL B ST
[(147.30+6.30)mg/L] 5 & 28 5 i g b 39 S 91

[(135.04+1.70 )mg/L|JC i 35 25 5, M1 75 i S J2 il Ak
PG AR B & 0 T, o B A
b B ) S B ] (229.85+12.99 )mg/L = T
PBV 411 0.56 f%, 1AM, 28 PBV AbBEAA RE S 1S N
ORBRAEA S T b SR 0, 27 b i, PBV 4b
PRTE $5E e BRCR R A Ak i JB P [ B IS R % e R SR
i A FH s A PP 5 ik T 8 0 e A R) R, AR
Shy = SR RS T B 2 0 0 R O 32 4 B TR I LG
R A e A SR T T A DA SRR R Ak Sk AR 1
SRS 7K SR B RS TR T iy R A AR S, DA
P A A A Sy Ll B K R R



25 2

AR R B B M RO B A 7E TR AR 0 Tk i R R 221

[4]

2 % X M

o M. R BRIl A B BUIR 5 R A, e T R
R, 2020, 1: 41-43.

HUANG G H. Industry development status and
problems of Actinidia arguta [J]. Northern Fruits,
2020, 1. 41-43.

FISK C L, MCDANIEL M R, STRIK B C, et al.
Physicochemical, sensory, and nutritive qualities of
hardy kiwifruit (Actinidia arguta ‘Ananasnaya’) as
affected by harvest maturity and storage[J]. Journal
of Food Science, 2006, 71(3). S204-S210.
B4, IR, BB, S BRBBRRI N L L
ST R[], PREESNT., 2023, 23(4): 55-61.
LU X D, YE G X, YANG Y X, et al. Research
progress on processing technology of kiwifruit juice
[J]. Storage and Process, 2023, 23(4):. 55-61.
WOJDYEO A, NOWICKA P, OSZMIANSKI J, et
al. Phytochemical compounds and biological effects
of Actinidia fruits[J]. Journal of Functional Foods,
2017, 30: 194-202.

THR=, XNES, s, % ORERIOT X AR
T AR A A A R B R 5 FL AT R S ()] A R
AR (BRI ), 2020, 44(5): 430-438.

LUO J L, LIU Y Z, XIONG H, et al. Effects of
different extraction methods on the structure and
gelation and emulsification of Akebia trifolicta var.
australias pectin[J]. Journal of Nanchang University
(Natural Science), 2020, 44(5):. 430-438.
SHARMA H P, PATEL H, SUGANDHA. Enzymatic
added extraction and clarification of fruit juices — A
review[J]. Critical Reviews in Food Science and Nu-
trition, 2017, 57(6): 1215-1227.

JIAO S L, LI Y, WANG Z S, et al. Optimization
of enzyme - assisted extraction of bioactive - rich
(Thouin) Koehne
by response surface methodology[J]. Journal of Food
Processing and Preservation, 2020, 44(9): el4638.
DINU D, NECHIFOR M T, STOIAN G, et al. En-

juice from Chaenomeles sinensis

zymes with new biochemical properties in the pecti-

nolytic complex produced by Aspergillus niger MIUG

16 [J]. Journal of Biotechnology, 2007, 131 (2):
128-137.
BIJESH K, SEBASTIAN D. Review on bacterial

production of alkaline pectinase with special empha-

[10]

[11]

[12]

[14]

[15]

[16]

[17]

sis on Bacillus species|]]|. Bioscience Biotechnology
Research Communications, 2018, 11(1): 18-30.
FAZIO A, LA TORRE C, DALENA F,

Screening of glucan and pectin contents in broad

et al.

bean (Vicia faba 1.) pods during maturation[]J]. Eu-
ropean Food Research and Technology, 2020, 246
(2): 333-347.

HANNAN A, BAJWA R, LATIF Z. Status of As-
pergillus niger strains for pectinases production po-
tential[J]. Pak J Phytopathol, 2009, 21(1).: 77-82.
KOBAYASHI T, HATADA Y, HIGAKI N, et al.
Enzymatic properties and deduced amino acid se-
quence of a high—alkaline pectate lyase from an al-
kaliphilic Bacillus isolate[J]. Biochimica et Biophysi-
ca Acta (BBA)-General Subjects, 1999, 1427(2).
145-154.

MILLER G L. Use of dinitrosalicylic acid reagent for
determination of reducing sugar[J]. Analytical Chem-
istry, 1959, 31(3). 426-428.

W, RAE, PR, F. LGURE bR
o3 B M8 R A AR P e, 2021,
21(4): 303-309.

XU W H, WU R H, LI C C, et al. Separation
and identification of yeast from traditional shrimp
paste and their carbon utilization characteristics [J].
Journal of Chinese Institute of Food Science and
Technology, 2021, 21(4): 303-309.

WYE, BT, W, SRR O R
TR 1 43 18 M o KA U b i 1 . A A
e, 2023, 23(7): 410-422.

DONG N H, XUE S Y, DONG L, et al. Isolation

and identification of strains degrading ethyl carba-

:

mate and its application in chinese liquor[J]. Journal
of Chinese Institute of Food Science and Technolo-
gy, 2023, 23(7): 410-422.

MAEIL, XZE, XA, . 'Y F IR y-
BT ETR I AW SR AFRALL)). Bk, 2022,
49(8): 3335-3345.

LIN G E, LIU H, LIU H J, et al. Optimization of
fermentation conditions for poly —y —glutamic acid
production by Bacillus siamensis [J]. Microbiology
China, 2022, 49(8): 3335-3345.

TR, XUWB, T80, % AR R
o3 B Al Ak Ko 2 e B F SR B R L, 2017,
42(10): 253-261.



222 R R R S 2025 455 2 ]
YU Z L, LIU Y Q, WANG J, et al. Purification YANG Y F, LE1 Y T, ZHAO T H, et al. Screen-
and enzymatic properties of jujube pectinase from ing, identification and enzymatic properties of pecti-
galactomyces candidum[]J]. Food Science and Tech- nase—producing bacterium|[J]. China Brewing, 2021,
nology, 2017, 42(10): 253-261. 40(9). 47-51.

[18] DARAH I, NISHA M, LIM S H. Enhancement of [27] ZHANG G, LI S G, XU Y B, et al. Production of
polygalacturonase production from Enterobacter aero- alkaline pectinase: A case study investigating the
genes NBO2 by submerged fermentation[]J]. Advanced use of tobacco stalk with the newly isolated strain
Studies in Biology, 2013, 5(5): 173-189. Bacillus tequilensis CAS-MEI-2-33[]J]. BMC Biotech-

[19] CHEN X X, PENG M D, WU D H, et al nology, 2019, 19(1): 1-11.

Physicochemical indicators and sensory quality anal- [28] RAHMAN M S, KIM Y K, KHAN M M, et al
ysis of kiwi wines fermented with different Saccha- Purification and identification of novel alkaline
romyces cerevisiae[]J]. Journal of Food Processing and pectinase PNs31 from Bacillus subtilis CBS31 and
Preservation, 2022, 46(11). el7132. its immobilization for bioindustrial applications [J].

[20] NAVAJAS -PORRAS B, PEREZ -BURILLO S, Korean Journal of Chemical Engineering, 2020, 37
MORALES-PEREZ J, et al. Relationship of quality (11): 1942-1950.
parameters, antioxidant capacity and total phenolic [29] WEI X H, HAO J, XIONG K X, et al. Effect of
content of EVOO with ripening state and olive vari- pectinase produced by Bacillus velezensis W17-6 on
ety[J]. Food Chemistry, 2020, 325:. 126926. methanol content and overall quality of kiwifruit

[21] WU Y M, XU L Q, LIU X Y, et al. Effect of wine[J]. Food Bioscience, 2024, 59: 104180.
thermosonication treatment on blueberry juice quali- [30] SITI RASHIMA R, ONG W L, AINA NADIAH Z,
ty: Total phenolics, flavonoids, anthocyanin, and et al. Effects of acidified blanching water and pecti-
antioxidant activity [J]. LWT — Food Science and nase enzyme pretreatments on physicochemical prop-
Technology, 2021, 150: 112021. erties and antioxidant capacity of Carica papaya

[22] ZHENG X Q, CHI H, MA S, et al. Identification juice[J]. Journal of Food Science, 2022, 87 (4):
of novel «—glucosidase inhibitory peptides in rice 1684-1695.
wine and their antioxidant activities using in silico [31] BORA S J, HANDIQUE J, SIT N. Effect of ultra-
and in wvitro analyses[J]. LWT- Food Science and sound and enzymatic pre —treatment on yield and
Technology, 2023, 178: 114629. properties of banana juice[J]. Ultrasonics Sonochem-

[23] fafigae, fTBK, WEPIR. S22 1% K K& B R B istry, 2017, 37. 445-451.

FEE]. Ak E2E, 2020, 46(4). 493-499. [32] JIANG Y, XU Y H, LI F, et al. Pectin extracted
HE HY, FU Y, QIN Y L. Screening and breeding from persimmon peel: A physicochemical characteri-
of a Bacillus Safensis strain producing pectinase by zation and emulsifying properties evaluation[J]. Food
filature wastewater[J]. Science of Sericulture, 2020, Hydrocolloids, 2020, 101: 105561.

46(4): 493-499. [33] EINHORN-STOLL U, KUNZEK H. The influence of

[24] HAILE S, MASI C, TAFESSE M. Isolation and the storage conditions heat and humidity on confor-
characterization of pectinase —producing bacteria mation, state transitions and degradation behaviour
(Serratia marcescens) from avocado peel waste for of dried pectins[J]. Food Hydrocolloids, 2009, 23
juice clarification[J]. BMC Microbiology, 2022, 22 (3):. 856-866.

(1): 1-15. [34] BRUMMELL D A. Cell wall disassembly in ripening

[25] KC S, UPADHYAYA J, JOSHI D R, et al. Pro- fruit[J]. Functional Plant Biology, 2006, 33(2): 103-
duction, characterization, and industrial application 119.
of pectinase enzyme isolated from fungal strains[J]. [35] =, TWE, 2K, & FRCHEE &N R
Fermentation, 2020, 6(2): 59. oh B Y AR R[T]. B SALAR, 2023, 39(4):

[26] #ik €, TEIHE, SR, S B A Y 32-36.

1B FEG MR SR SE )] P EERE , 2021, 40
(9): 47-51.

HOU Y X, WANG M R, LI X, et al. Changes of

methanol content during pectinase clarification of



25 % 2 AR R B B M RO B A 7E TR AR 0 Tk i R R 203

honey melon juice[J]. Food & Machinery, 2023, 39 Gold kiwifruit (Actinidia chinensis ‘Hortl6A’) for
(4): 32-36. immune support[J]. Proceedings of the Nutrition So-
[36] SKINNER M A, LOH J M, HUNTER D C, et al. ciety, 2011, 70(2): 276-280.

Screening of Pectinase—producing Strains with Low Pectin Esterase Activity and Its Application

WEI Xiaohan, ZHANG Yujiao, JI Chaofan, DONG Liang, LIN Xinping, ZHANG Sufang”
(Collaborative Innovation Center of Seafood Deep Processing, National Engineering Research Center of Seafood ,
SKL of Marine Food Processing & Safety Conirol, School of Food Science and Technology,

Dalian Polytechnic University, Dalian 116034, Liaoning)

Abstract Actinidia arguta boasts a high pectin content, so processing it into juice requires the addition of pectinase to
improve juice yield and clarity. However, it raises safety concerns due to increased methanol content, there is an urgent
need for the development of a novel pectinase with low pectin esterase activity. In this study, a total of 30 strains with
pectinase activity were screened from Pixian bean paste through the transparent circle and DNS methods. The top 10
strains with the highest pectinase activity were selected for further study and all of them were identified as Bacillus spp.,
in which Bacillus velezensis W6 had the lowest pectin esterase activity and the highest pectinase activity. Subsequently,
the pectinase named PBV produced by B. wvelezensis W6 was applied to A. arguta juice processing. Compared with the
juice treated with commercial pectinase, the A. arguta juice treated with PBV demonstrated higher juice yield and clari-
ty. In terms of methanol content, there was no significant difference between the PBV-—treated juice (147.30 mg/L) and
non—pectinase—treated juice (135.04 mg/L), whereas the methanol content of the commercial pectinase—treated juice was
significantly increased, with the methanol content of the Sunson pectinase—treated juice (229.85 mg/L) being 0.56 times
higher than that of the PBV group. In addition, PBV treatment also increased the flavonoids in A. arguta juice. These
findings offer innovative insights into pectinase production microorganisms and serve as a valuable theoretical and techni-
cal reference for the development of deep processing products of A. arguta.

Keywords pectin esterase; pectinase; Bacillus; methanol; Actinidia arguta



