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Extraction and Characterization of Pectinase from Potato Cell Wall

Zhou Pan', Lei Dandan!, Li Haoxin?, Qin Likang', Dong Nan*, Liu Jia!-23 ™

(1.School of Liquor & Food Engineering, Guizhou University, Guiyang 550025; 2. School of College of Public Health, Guizhou Medical University,
Guiyang 550025; 3. Institute of Food Processing Technology, Guizhou Academy of Agricultural Sciences, Guiyang 550025 ; 4. Guizhou Provincial
Key Laboratory of Agricultural Biotechnology, Guizhou Academy of Agricultural Sciences, Guiyang 550025)

Abstract The potato cell wall pectinase was isolated and purified by ammonium sulfate gradient precipitation with a
combination of three phase partitioning method, and the effects of environmental conditions on the activity and enzymatic
features of cell wall pectinase in potato were studied. The results showed that when the saturation of ammonium sulfate was
60%, pectinase reached the maximum precipitation point. Through a process of two three phase partitioning and purification,
the specific activity of pectinase, the purification fold and the recovery rate reached 2 012.40 U/mg, 5.72 and 82%. The
optimal temperature was 20 °C and the optimal pH was 4.8. Ca2* and Cu?* could significantly amp up pectinase activity, and
Ca?* possessed the strongest promoting effect on pectinase (251%), while Zn?* and Na* had no effect on pectinase activity,
Whereas K* and Mg?* had a significant inhibiting effect on pectinase activity. The enzymatic activity reached to the climax
(4667.10 U/g) when the reaction was conducted at the optimal temperature and pH for 40 min. The kinetic constants of
pectinase were Km=0.13 mg/mL and Vmax=277.80 U/g. Simultaneousl enzymolysis effect the gelled potato pectin and the
original pectin were compared. It turned out to be that gelled pectin was resistant to potato cell wall pectinase.

Key words potato; pectinase; three phase partitioning; enzymatic properties; potato pectin

HTFEEFREE, SREHRTEOVREANI e EME A, WrE NI R R
AR 2P 4R, T S8 i LA RIS ik g Z R AR PREEGRE P B2 0EE “E
T2, Horp e I I T AL B 4 1F B 8% 2 AN R WG R AR TSI B 7T R B S 4 A
INAGERES, A0SR RAC A o R AR T B AR, TR ROK B AU RS IR, IR AR AL R AL, - FURERE R 1)
FRARZEMTAIRAR., ik, ik SRERSRLD 7 R R AR . SR
JREGAE S F 2 S B R R A . AR, RIREE AT Y L CE YR 40 i A
L, AT LUK R SR A & 0 1 R i 2R Y 3 T8 S0 i R 11 S A R 14D 1% i A
PEBL, RRHE AT (RIS AE M 2 HE 0 N D-"FILREREIR . o-1.4 PEHBEAURIRIRE. REH— e &

HEWH: SONEEM TR (R A HM-ZK [2021) #4039 ; EXHMREZIELTH (32060545, 32260602)
w1EH. Am, &, Bt
R4 i, 2024-12-16 14:28:23 i e Hudlk:  httpsi/link.cnki.net/urlid/11.4528.TS.20241216.1244.004



2 Hh [ 2 A

R EERE (Pectinmethyl esterase, PME) . % R -FLEEEERKF (Polygalacturonase, PG) & B K Z4#
B (Pectate lyase, PL)Z., HAl, <TREBEIT 7 ZEP TRIUTEERITEEON S, 855
RIE G R R . AT LA RO ERL, SRR RS TTE S & A0 siEr m Ak
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1.1 M KSR

LR E, RATMESRET RN BmMEKINE) SRZEREER (B B 75, X
Wk iE: 2023 4E 3 H) . T4 CRI. BB, 3,5-hKmEe, ighl T AR G A R A
A FIMEEEA V. BSNRE G-250, LR RFEERHEARAR; mRE (Otha) , bigdEw
AR AR AR, B H %8 5.
1.2 U2 5%%

BS-223S B ¥ KF, JbFEZ RSB RAFRAF; H1650 mid B0, MOUXEA R A
A3 ILNESA-L5 4 6T, Bl TGS A R A Al filig; HWS-28 A i #viE iR Kirem, -
H-ER A A R A PB-10-pH 11, JbFEZ R R E AR AR AR s MS-H280 B J145 1 4% ,
KIEMG) LI A PR AT ;s SCINTZ-10YD/A BB ETHEHL, T 2 AR A G TR A 7] .
1.3 Rk
131 DHEMMEEREKEARN

SHEEIEZEON v, BT 4 CHRBEE SR E, HEETKIE, VIS BN A
o, BB EAREL 1:3 I TRA BERRAN i (0.2 mol/L pH 4.8 FEE R -BE BRENZZ i), WFEESY
Az )G, BEBBEEOE ST, 8000 r/min, B0 15 min, Y& EIERAE N EER .
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Wi MR B b A BURH BV, fEUKIE MRS, B8 T N A (R AT BE RR RS A [ A R R
(20%~80%) , fE4 C F# & 8 h, 8 000 r/min Z.0» 20 min, #%E FiEW, HETUEY, B RR -
TRENGE R (pH=4.8, 0.2 mol/L) VAZJTIEH R MR MIEBUINIENT R (MWCO:14 000) iZEHT
24 h, B 8 h ¥ 1 IRGEMR, B ENT o B b i SR R v PR S SR F R A i, DU SR e T R
I3 RUTVE I B R PTUE 25
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ZHENFHEFEL T, @il 1.3.2 E RN RIS MR DS, EHEE A N
Bk E, IR pH {E3] 6.5 (FH 0.1 mol/L NaOH A1 HCI #EATIAY) , %M (1.1 R AT
B, WG AP PR IEIR 2] 2 min, 4 CEEXRI 1 h, BWIEE=MEZR, KIAEZRLL4 000 r/min 5.0
10 min, B EEAVABRN ZKH, USCEE A 8] k4SS R B B R R DTE W UT0E FH T B2 - 160 52 Bk 2% oy
W (pH=4.8 0.2 mol/L) #fi#, FFe4E 20 mL, HOAZHE 1 x4ith, HE FREME, HIREEIEEE
HE 20 mL NE 2 j4ith, kAL EEN E HE AR S 2MEE (U, %R (D ERS R
5 B RIS

Al 5 SR
[ = ETEBE 160 (1)

VR T
1.3.4 DHEMMERKEEENNE
SRCHETE PRI 2 K DNS ¥, % TRWERI 7. £, MR BZEREH 25N 2 mL
ZENHKAT 0.5 mL 1% H1 0.2 moL/L pH 4.8 [ MEE B - It R Y 2% v 3 10 1 T RS D SR R sk, A N 0.5
mL REER, & MANEE /K, 20 C/KIE 50 min SN 2.5 mL & DNS &1k, #/KIE 5
min, /KA EHEEARZE 10 mL, #4, 7F 540 nm M ERGE . % (2) HERKREE S (W) .
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X mxXvXt (2)

XA X ABGIE T, Ulgs m AMbriEf & h &S0 R AR E, mg; v RS BOR M SR
B, mLs; mONFERRE, g5 v ONIIE B BTECRE S PR BGRAARAR, mL; t VBEJE R METE, h; 1.08 J& %]
W R AR B R 1) R B (194/180) . DLEE/NRFLE 20 C NMEALRK A 1 g AR AT
PG A 1 ANBEE AL (U)o SEJEE S am M Ar i th 2, 7E3K 540 nm &b E oG
B, BEIRFRHERZL N y=0.392x—0.064, R2=0.9921, llEFESBOGEE, 115145 3 4% 2 g i BE LR
Tl AR ) 2 R =

Th B4 S O i B RSB B R S B M A, R 595 nm NIUEROBE, 4ilfE EAR
e 26 y=5.71x+0.0197, R?=0.9939, Wl M ROLEE, THA 1S 2 D8 2 41 f R 5 e Bl v 1) 2 11
TE,

1.3.5 INEE &3 D42 0 B B R AR B A 1 Y =2 i

1) U o T A% T i B TR IR T e 1 2

DL 1R - I FR AN 2% PR (pH=4.8, 0.2 mol/L) Fcl 0.01 g/mL B REAENIEYD, 70w e SR ER
Fis g 1 /K ff L BEAE 20, 30, 40, 50, 60, 70 C, MAFEIEE FIRA MRS (U %2 100%
FXT BTG /1 (%), HRUREZAF RO EEIE J1:  GRUEEXS MBS S 7 15 = BETE /1) =<100%.

2) pH {E X 44 2 41 it B S i Bl v 2 1) 5 i)

PL 0.2 mol/L B g -BE 4 g2 pH 18 (2.8, 3.8, 4.8, 5.8, 6.8) ZHlfic#l 0.01 g/mL HKAEN
KW, TEEGEIRE TR 1.3.4 T50E RS, BAR pH B FREMNR&EEE ) (U &2
100% A X BFSG 77 (%) o HA& pH &M T ARG 71: CpH B X N 1 B 36 77 /5 B s 1)
*100%.

(3) &)@ B 0 T 4% 25 200 it B TR e T v 12 5 )

Lo BA A RINER, AN EL . EALET . BSEREE . MR, KRN, HeRE T
Na*. K*. ZnZ*, Cu?. CaZ[{JZ&IK/Z N 3x10° mol/L, =i FEFHE 20 min, 7EHOEIREMEE pH A
KPS 1.3.4 e RREE . BEANESEES TIREEE S (U) #%EAN 100% 8 X} B 71
(%) , HAB T T AMXTEENE /7. G706 N S 71/ =B 17D ><100%.

1.3.6 DR EMMERKEBHNFERR

1) H 8 S o1 R R P i 110 S S R 1 % Bl 70 2 A

TEBGE IR A EGE pH &4 T, BEEEREAR [ . 20, 40, 50, 60, 80, 100 min J5fk#iE 1.3.4 %%
D 5E SRR BETE , WA [F) OB ) 3R 43 1) B S /0 (UD e 100%AE X BETE 1 (%), HAR KM
I TE) 252 S AR IS 7. BN TB) 06 87 PRI V7% 77 /B s B 77D ><100% .

DA R -BE B AN 22 pPl. (pH=4.8, 0.2 mol/L) Pl R (1, 2, 4, 6, 8, 10 mg/mL) , £k
I R 1 e R P AN BOE pH B KR 1.3.4 1T IE RAREETE 71 (U)o ARIEUBIEE L, S EPKIK
L Kms Vinaxo

2) LR YN R S s I T Do SR P Mo kA SR R 1 T A A SR % b

%% Dranca 250277 L3RI S B, KRB B SRR K, R MHE N 0.03 g/mL,
60 C F/KWHEIWEFEEE 40 min, AHE=E, HIKLRIET pH {H% 2.0, 4 CTHFEE 25 h 5,
AURT AL B S B R4k A R, [FRE, % 0.03 g/mL FIERAR, 7E 60 C N/KIHL St HEAEm 40
min, &0 55 AT A EEAS B R . 7EROE IR AEGE pH (A4 T IKkEE 1.3.4 TllE B
FERR. R RS R R BN 0, 5, 10, 15, 20 min J5F LA R S &E.

1.4 Gitotr

FES T A feAr R E AT 3 IRE R IR, 45 RULFIESRMEZERIR, 4 SPSS 26 X #df it

1T Turkey’s #:56 & Z 01 (P<0.05) . f# fH Origin 2018 #H47 ¥R £ 14 .
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Fig.1 Effects of ammonium sulfate concentration (20%-80%) on enzymatic activity and protein content of pectinase crude extracted from potato cell
wall
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Table 1 Separation and purification of pectinase extracted from potato cell wall by using three phase partitioning method

IR SEFE/U REATE F/mg ELi% 77/(U/mg) aifb 55 /%
FH R 1573.734+88.03 4.4740.11 352.03 1.00 100.00
TR (60%) 1510.49436.71 2.2740.07 665.42 1.89 96.00
1 R4tk 1353.31+£84.99 1.9740.05 686.96 1.95 86.00
32 wkalifh 1287.94+32.73 0.6440.07 2012.40 5.72 82.00

® 1Al T HRE AR =M 0 AL E R EREE (U) , BAREE (mg) , HEH
(Umg) , ZEA6fid ke mifiex . 55 1 kaifb)a, RRBEEHE 7 EJH 5] 686.96 Uimg, ZiAL % H0N
1.95, [HI Ty 86%, BEE =AELER, 12IREEEEE 2 RAEAL I LLIE 717 2 012.40 Ulmg,  ZiAL {54k
N 5.72, [Ty 82%. Chen ZFDSME T —AH 73 B i A0 3 b i S A Wi, i [ fig e AN A4 i HOA 3
84.53%M1 5.28 . B/ =AM B4h, B H AL T Bof Gk FE RS, GilsRA s i Hht
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il A s 3 e 3 . Salunke Z5116)ii il DEAE Sephadex A 50 A1k i J {41 Sephadex G 100 4ifk 4
M E SUHU 25 2R, 314k EH80h 3.81, Mg RIUCRIN 7.82%. 365154 0714l {1k A5 K
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Fig.2 Effect of temperature on the enzymatic activity of pectinase extracted from potato cell wall
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Fig.3 Effect of pH on the enzymatic activity of pectinase extracted from potato cell wall
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KBS 77, W% pH (BN LT, BER 2 25/ H ka2 2] pH BRI, 5 E08E K. mikarH, pH
X 1 % 2 A i SR i ) R B e B THE R RR IS . ERCEY Rl AR AT R 201407 B
i& pH Ay 5.00220, 184 3 ith 25 M 40 SRR B dsd pH (B Dy 4.0030, [RIk, T 4% 2 40 i B R Ml 1) e i pH
{85 A R () Bl pH (B AR L
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Fig.4 Effect of metal ions on the enzymatic activity of pectinase extracted from potato cell wall
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Fig.5 Stability and reaction constants of pectinase extracted from potato cell wall
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A ) SR S il S s ) L S i R R M T B I AR R

K HE — M RN SRV SE R (S E B L 1S AR, 1V R RR, 2tk
Mizkan ™ 5 FHEE R . KIEE K IK T2 y=0.006x+0.0455, R2=0.9876, 5 B 1K IKH
., MM E] Kn=0.13 mg/mL, Vmax=277.80 U/g. A[ERIKEEHIS) /745 BN, M ZEFFE 15A-
B2y B lifh R A E i 45 R R B, H Ko Al Vimax 23938 1.72 mg/mL F1 1 609 U/g, XAk 28 # AT
Btk 2709 = SR Wi (1 SR B, H SR W 2l 77 22 55 0 Ko A1 Vimax 2393124 1.89 mg/mL 11 494 U/g.
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Fig.6 Comparison of enzymatic hydrolysis effects of potato cell wall pectinase on protopectin and gelatinated pectin
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3 Zit5itie

A DL % S 0 o R SR A I TN B, IR T L S R T R I B A R R B AR R, T
AR Y RO LA R IR LS AR YR . BRI, BEE B IR DU R IR BRI K, S
DUTE HR AR A R SR B Bl G P S 1 K, HLE R A MR P IR 3 60900, T 44 28 4 ffa B SR Fie il ) % 1 LB
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