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Recent Progress in Research on Patatin, the Major Potato Tuber Protein
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(College of Food Science, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: Potato is rich in nutrients, and China is now the world’s biggest potato consumer and producer. Along with the
development of the potato processing industry, understanding the nutritional and functional properties of potato proteins has
continued to advance. Patatin is the major storage protein of potato tubers. In this paper, the advantages and disadvantages
of the different methods for the separation and purification of patatin are described, and the molecular mass, structural

characteristics, physicochemical properties and functional properties of patatin are presented. We hope that this review will
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provide a rationale for further research and application of patatin in the food processing area.
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Fig. 1  Sodium dodecyl sulfate-polyacrylamide gel electrophoresis

pattern of total proteins in potato tubers
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Fig.2  Gas chromatograms of mixed monosaccharide standards (A)
and patatin (B)"

Patatin/2 AN Z R K4 (Class IF1Class 11D FRik
1, PN 2 BE R 1 [ n] 3898 % . Hod, Class 13
RIH AR R AP RIABRIEE KR, Class ITE3E
AMEDE R RIFEFIEER /N, Patatin?E 3 AR
A NE U ZREBIEAAEAE, ARG E0HE R G 5%
BRI AEAE e B, BT R DR o B R R A, XS R
R 2 B I S5 R I RIS B A BB 22 5%, {EpH 6~8
MIVE I, PatatinfiU# G ke g >, Patatinff)— 2 45
FIHH362 NIRRT B AL, — AN Z A AR 2
RO SR AR B S A R B R 2 R
{HpHAE 5| ECPatatin 1 () 5% 22 5 R R B TR 355 (1) A8 AL 2 ]
Wiff). fEpH 4. 5%1F R, Patatinff) 2% 45/ 35 Pla- 12 ie
MpB-Hr & NE; pH6~9%fFF, Patatinf] L5k LA
PAENTE; EIRECT40 C, Patatinh A4 515 EARLT)
AHRVERNII; MEREF &, o B ie S =ILE N, T
A i S, MR A RI80 TR, JoAAE il
FHAL, a-BRNE S EAIIRORFFE25% A |, 15 B Patatin& —
M d R E SN WRE. DDTAAR M2 % Patatin .
PeEE R ERBIR, RSB FEREFY,

2 Patatin¥pfb itk iR & IhRe s

Patatin B A7 BAF B0 M1tk . FLAGYE . RV IE Mkt
R, & HAG P EAEE . LAHWETE, LAHR A i1



XA ERA

E6mill=

2019, Vol.40, No.11 ~ 333

AR . BREAR B/ R v DL R K T R I 1 AR R
SVEKMRIGYE . Patatinf) 05 75 R FE MR 84 (essential
amino acid index, EAAI) HN89%, £ shfEY &
FIMEAALE ™,
2.1 WRFE

PatatiniA i 5 328 8 . pHAE . £ 8 T Fh 2 K 9 7
A MU 7R B Bt B S5 R R IR S o 7 Ui R ) TR M 2
T, BT AR TS A Patatin B T8 2 AR A T
fil >0, PatatinfEpHE/NTF3FK 61 AT FIEME R
100%, {E45H ST (4.0~5.2) EEE RN, MHEHA
PRt 541 750 JO 7 A pHARL G B P9 352 P 19 o AH [RJpHE 2%
EF, WS INPeCL G IME AR WSINZBE, VA L B
pHAA FIHA AL 3 1A AR K A N384k . 1) F Patatin
ANV A B A0 R VR R 22 57, T SEIR 3 N R e
W I 4y B, O G S Patatin f) K & 4l i) £ 42
T AT BE,
22 FERE

Patatin/E I 2 Fp o LB I = Z & T W AN B
S BOR VIR M ERIR R A 4530 A8 M, S2M Bt &R
I T2 IR REEY . RONEREE (AR S48 R 2 DLl i
Bk, 5By T 1AM LS S R — A I S 1 N 4% 4
¥, TR R AR R AL Rk, B2 BifE Patatin
e R A . PatatindBE 032 B pHAE . TE
FE B A AR e 1] SRR R KB . Pots R IR
Patatin/t 25 B 5 FHI Y, g2 B A7(ENaCl, Patatin [ #
RABURME# B R, T 2 % S HENaCAAERS, U
MEURAERES. 5SHRFIEEANRRFMNT (EA
R 7 T6 /100 mL. pH 7.0+ HIHGRE0 C. hn#k
I 1130 min) AH L, Patatindtfie T 75 (3R B EAG (2R (15
BIRE R T6 /100 mL. pH 7.0 MHGEEG9 C. Ik
30 min) , HEAEGEHER. T54-ABREA. HE
HAIK G EAMLE, Patatint i % BT 75 (085 15 5
R, L, PatatinLA RAF IR, RIER—FE
Ly g S IV R e C g T A
23 FACHEAE

LR E RO RA R MAAERRIEE. FRT,
B T 70 (0 FLAC AR BB 5 AR T Patatin, HZ AL
5, Patatin®) B4 B IFH A E M. Patatinff 7,
A B pHLE A 25 5 ) AR AL I AR 4k . Ralet B 58 &
B, Patatinff %5 HL o5 T H FENaCIAE 7R I 7] LR AS 5 4F
MIFLAG T, I RE ) AR IR AR E M AR T IR E B R
TEATE I pHEFI B F 38 % T, AL 2 Patatin LR T

AT R FEREMA R, van Koningsveld 5" il id
BEAT SR M SRR R, EARAKM DR EEAT,
Patatin (2 PER 22, (HI MR PERUT
24 PrEENE

Patatinfg 12 POl (. 2561 HHA A 25k
BE AR, WMHRMER. OER. BREARKR. KA
M. cEEm AR, LinZs ™% Patatini## 17 T &4
PTG SLL, R I Patatin LA B =01, 1- 2R -2-=
PR I B R TS B AE T PR B M A o S R R
61 AR DNAS A2 ¥4 B B 35451475 75 Sun Ying%5"”
W98 R B Patatin th 2 —Fi B8 A7 24 i)/ B 22 259%B 1641 fiid
BEE RO TE A . K, Patatin ] BE & —Fh bR BB I
S T 2 1 DR £ S Th B IR 1
25 HgETE

Patatin LA LAHGE P55, BLELUTT R4 % Patatin ff)
LAHIE M= o . B (il 5 B3 T A0 e i M 45 4
25 H [ Patatin LA LAHYE PE: RUTIE A1 (NH,),SO, 1T
TETE TR B A O- T 36 25 T BRI AN 4- il 2 2K A M 1R
P B A B K R 1 s IR 45 & I8 I 2R UK AR
BRI PR J2 P SR 27 4 AN LR B IR M Fe CLUTIE VA T 13
B U AT L 28 B R PR K RS M T O-RS SR T
25" Depol 670L (DEP) % i £ 4i 42 X fiiPatatin & [
SRBC AT B (I LAHTEVE Y . AL R VE 2 B T 454
BAMSY, b R EH & ARSI R A 5 LAHGE YL
TN, T [N 2 A5 Patatin A1 2R P10 ) 70 4 41 23 4 %
PUHLAHGE ™ Ui sk, BRyTiEiE. (NH,),S0,0T
VTR WEVE UL AL PR AT DAR A AR B Patatin (U LAH I
Y. H i8R Patatin (O LAHE VEHLER K 520 R & I 0F 52
Bl B2 PR TR (g it Patatin fF A 7R S AR i 1) 751
TE B AT 1 N P AT R R

3 EORR, SESLiit

3.1 EEHE A MIREOTE

HAl, O V2 M8 P S U A 5 1 )3
R A= 7 7%. WINa,SO IR IEVE, BRE RN S EE
BefEfi, HARMEARLE, THTERMT: #
BEMBRIES R T BT, BERR. fAk
i, HTFaEmEAREELE, FreiREH &8
Iy REESE BRI R AR MR A s S
LML SRATVLEBIET . Bk, AL R R BN 2 A i B
T3 B8 $ B AR 14 52 SR BB R A % LAk o, B
NI



334 2019, Vol.40, No.11

i

ol

= 2 KRR

#1 Patatinf$R U5 3

Tablel Comparison of extraction methods for patatin
Jith JiH fisksl i 245
b 2 AR R 7 R RREED 4] . L b B
WS  wpbppons s g KRR R R TR AR & R R
mig  MOLIRERR AR TR Cwsineagainian, aaki
B wmepaone  pesm W% DRERERNERS, BT
mys  NHRORES AR SRR SEa S o
0%7”4 LRI AR FREN#E: A TR REER, R
* RIGHTE AalEEALE SO R TR RENE
BRI IMAKER WaglayX 5™ A T RS &3k, Rk, FeCl,
b Teblth, fijse T2f%, ik MCLk, CFETREE. (NH),SO TN
i LR L) BFRCRIC EARCE, RILNH,),S0 U {3 fiPatatin

TRRRIZRAC, vt

*ﬁ&ﬁ%
e WESMERHE FL KRR
B e i, %k,
! H?:%r‘ﬂﬁ* EJ{,— ET‘M{

EI

R
IR RED TN ERCRIE
i MIREERY, REfRIF
SHERAER TRETREM:

MAADERIAL SR,

|7 Uy FIE NS

MBS RNTEES IR
KRR E ]

PR AEBE BT

G%ER (98.6%) , HPatatinffFI Rt

%E%Hmﬁfﬂ%m RERLZRR YR SN
PR AR AR, A TR
A TR T8, B ES I AR
TERIER )y #RIEE)90.10 MPa, E22C,
pH 5.8: Zwijnenberg’s ™ A1 FHE L B &
TR, BEINRGRTREE, Rk
FURBREET; DabestaniZ RIMALA T, K
DURUERT DA otk R A AR B

Waglay% % 9l Ceremix 2XL (CER) AIKF T
B AZEMDepol 670L (DEP) 2 MEHI A% A
WA AR NS Z P AR Patatin (FELE
60.0% ) ME AR GRRET0%) ; %
VRS T ER T IR S R
TR, SRR ik83%, HAREEMASE
R, WOMERRE S Rk

Jin Chengyu™, Zeng Fankui ™t/ 51 (17
R PRIRB AT AT S48 B 7 e oy 5 KL B 1
Stretkvern’ ™ R IRLB 1M S e
s FA TR P Patatin R A

RaN

3.2 Patatinft) 2 5 S 4lifk,

#2 Patatinfyalifb 5%

Table2 Comparison of purification methods for patatin
ik it s B
ETTEG R S
N PEE BT RREEN, FHEHA
e I USRI, HRdieh
ETEREE.  ATRAE HBKGE A B R BRI A B E
$ggﬂﬁ‘ wﬁéﬁﬁ%h PERAEIER,  EPatatindlEAE90%L F, TR
Giotwhn  miam en  FERE OBRILEA VMR AP
PR et A PR, REREARIEA
P i) i, R Ry
b BEH. HER DERLLE
Schoenbeck %™ i FIIH T B IMA-IEX
ERRE ARG agpdm, SRR AUBTIGR AT |
KR prEecs Wi SR (RIS, BEE
AL IE S AR RTRIER
THERAA GRS
PRGEEDNARAITIGE  EARA  ANEEVETAZIAS BN

oy EERGLETNEE i
BRREE g gempeming ks
Bl

BT

MDA LRI e
MR RO, RRINTER 7 ER
TR

KRR

Patatin Class E[K1cDNA, 557
CaMV3SSELAIF R ARG, SRR
1B HPatatin L HLAHE
Giuseppin ™ L Fid 18
WURRI SRR A DR E

J EERARI T

BRI EFIpHAER M, WLk
Patatini & A BRI AR R

I #% 2 8 A P Patatin 9 3E— 20 7 B AUA0 8 R R
MPEEEE. B ik, RO S 8T

WSS AR O ik R R R IB VAR

ANFTT

FA RS S (R2) o (HAZ BRI ERIUE N AR
e, A EHRBRYE, BTN 58 ¥ Patatin F T KA SR L
A TAPAC AP AT %, K2 BORA SRR FE R

4  Patatinfe & &R R ABFSR

4.1 AR YUK IR K]

David %" 3 A Patatiny 5 5 73 (1 T #2543 2 2R
H 5 VD4 & T8 B ) 58 S A4 22 LU B () VD RIORE RS /AR
Z, WRZEWEWLTEL, HHERIPKE AT
PR B IR B I FE AN R ek 26 A S I VD3R 2k . Ak,
LR O A BN VDB AR K P £ T BE DR 1) R
U R VR R A, T RIS UOR B A & A e, DU
BENREE . RTANGER—EA 5 VDR EIEF R
Ak, DL K Patatin A0 2 80 AR TR B2 B A %
Wi, HRAFFRABEIT
4.2 AENLLH & B T

FEA W ARG R b, A LR S kR
7 E RO R IR . ROk R R R A
528y KW A = A pTE s . T TR S B
Jo 2 38 i S ABA T M VK 5 2 Wy S N R AT 1) T ) R
FYEMIESH . GambutiZ®™ L4 T Patatin,  B§ 2 (IR
LB AN OR R EAE AR ROR, KA ERE T
FPatatin &b 3 5 B 2000 e iy . 57 & E AR R R 15
B, CERHERAHFE, {HPatatinfE %1 1 {KpHIE
M NI ARG FrUlPatatin MY AT S BRI, [F BT
WG B bR, ASERIBENAREE. sEQ
15 Gy BB o B E I St PatatinfE R A KU
A Gl 7R B OeE, IR A — PR RO R
HEREEA .
4.3 ARSI I R

A BEIK & 45 (angiotensin converting enzyme,
ACE) FI'ERERE R-MERKE RGP WA 5T
K7, MR VAR e B B A AR . B &
T RR A SRR, PR A BTk R -1, FREdACE
BEAG RN K R -1 (— PR RF IR 1M A 2% 0 i
i), T B R R N A B TR R - T
ACE, &R 1 HEE8h0 s ik 2506 7 RCR I AN AR

Fu YuZ: @it In Silico Analysis® R T 544
ZPatatin [ M7 E K Trp-Gly (WG) FlPro-Arg-Tyr
(PRY) XTACEF'S Z=i& LM MHI/EH . WGHIPRY )
ACE-##l# )% (half maximal inhibitory concentration,
ICs) 78 914231.22. 97.59 mol/L; 5 B %189 M KBk
S B S RO b s e UM R AR IR
L, PatatinfIC 8 3E KFRFF (54~93 mol/L) ,



XA ERA

E6mill=

2019, Vol.40, No.11 335

mE TSk (9.20~22.66 mmol/L) 13 ik
(0.968~3.061 mmol/L) . HR4EEEMHISh J12, N H
WGHIPRY X} ACEH il 45 Fl 73 il A A 5 4 PR 1 55 4 P 45
2, TREE R AR AR A A R A R
Heeitkvk, KRIMSWGH L, PRYRILHEXTACERE 5
Iy FHESRIGSER J1, WA N A AU ACERE 24
Ao H A5 18 B &% PR 6 77 AH LG, Patatin AT AR K
R [F] B 461 B R AIACETE 1, A 2 B HT 28 1 & Ik 3R
T 2B I .
4.4 JKFRREEERR IR B = S H v

SR T AP 1) T R A — R B2 4% IR AR AN RO (1) &5
R, FEORE T RS R A AE VAR AR A S
Yo WIS RE I oy G S EORIE TR 0. BRMEFLIR 1A
B PR AR RE . JE LR (0 i J R 8 i %), AR
g 75 T 2L o ol o o P AN BE 3G I FLIS Rl , i HLaE
I FLEE R, (H AT R . Spelbrink % T 7T T Patatin
FE W T B P N AT BE M, 49 52 T Patatin o =k
H R E K B NC2. C4. C6. C8. CI2IK/KARIEE,
RILUR YK NCORT iE M 5®, C4. C8. C2IRZ,
X C12 L B4 K v, i W Patatin ] LUK g /K ¥ v
W BKME N H =S PatatinZS N WA, SRR
T I R R R e AR T ) i, AN i Y
NG T AR ARG AR B8 Arrhenius3l) /1%, Pl Patatin7E
SR R I KV RN FLIE R IR R R . A,
AT A BT LA Patatin 2535, HLEI RN B>, B LA
Patatin G 2 /E 7 64 MIEE i 17 B in 28 47 s o 4 o s
P, BAEFL A T A, A B AT DK 44 ek IR
KA EWCRIH, 5D TR D, (R IRES .

SRR

>

5 & &

KREF+FEMSHRFERATR, REEN TS
dh KL Patatin BAT RAF M MEYE . RERCPE . FLALPEAT
PUEACVESE, EDDREE . ORAEVE £ 5 RN 24 i 55 7 TH
AT RE AR AT . Patatin) B RN 7T A B
U EE— DR, AT LUE D 8 B R RS B e
IR, IR BERE IR D A ETG S, R . B
— AR EPatatinfe BUAEE . ORHF R A0S 1 S DI RERS E
P, DL 249 1 FOAS A 85 7 B 9 75 725K Patatin ) 7) 125 40
75 52 3 Tl A 4B 7= & Patatiny™ 5B 78 7 K (0 JE it B
HREDRE R RE L E, PatatinffE 72
AE B FLAE B ity UK 1) B P F SR H 2 45 2 i A AL
I, fEtbPatatinfy 7 B A4k J7 %, RR LAt LT
R R AR AR, T K BAPatatin Ay JEUDRL A0 R 2 £
ANZ lioHs B4 I BOE T A o

e E P

(11 SRET, REME, VAT, DR P 208 52 8 Patatin (R 5
HERE[T]. R E R R, 2016, 49(9): 1746-1756. DOI:10.3864/
j-issn.0578-1752.2016.09.011.

[21 WL, RN DR A B R E SRR AL R T ). B R,
2014, 35(9): 53-56. DOI:10.7506/spkx1002-6630-201409012.

[3] kA, XIRF, SMEIT, H DRERARME RPN
TR R, 2007, 32(11): 219-221. DO1:10.3969/
j-1ssn.1005-9989.2007.11.065.

[4] POTS A M, GRUPPEN H, VAN DIEPENBEEK R, et al. The effects
of storage of whole potatoes of three culttivars on the patatin and
protease inhibitor concent; a study using capillary electrophoresis and
MALDI-TOF mass spectrometry[J]. Journal of the Science of Food
and Agriculture, 1999, 79(12): 1557-1564. DOI:10.1002/(SICI)1097-
0010(199909)79:12<1557::AID-JSFA375>3.0.CO;2-K.

[5] POTS A M, GRUPPEN H, HESSING M, et al. Isolation and
characterization of Patatin isoforms[J]. Journal of Agricultural and
Food Chemistry, 1999, 47(11): 4587-4592. DOI:10.1021/jf981180n.

[6] PARK W D, BLACKWOOD C, MIGNERY G A, et al. Analysis of
the heterogeneity of the 40 000 molecular weight tuber glycoprotein
of potatoes by immunological methods and by NH2-terminal sequence
analysis[J]. Plant Physiology, 1983, 71(1): 156-160. DOI:10.1104/
pp.71.1.156.

[7] BARTA J, HERMANOVA V, DIVIS J. Effect of low-molecular
additives on percipitation of potato fruit juice proteins under different
temperature regimes[J]. Journal of Food Process Engineeing, 2008,
31(4): 533-547. DOI:10.1111/j.1745-4530.2007.00167 .x.

[8] LIUY W, HAN C H, LEE M H, et al. Patatin the tuber storage protein
of potato (Solanum tuberosum L.), exhibits antioxidant activity in
vitro[J]. Journal of Agricultural and Food Chemistry, 2003, 51(15):
4389-4393. DOI:10.1021/jf030016;.

[9] PIHLANTO A, AKKANEN S, KORHONEN H J. ACE-inhibitory
and antioxidant properties of potato (Solanum tuberosum)[J].
Food Chemistry, 2008, 109(1): 104-112. DOI:10.1016/
j-foodchem.2007.12.023.

[10] VAN KONINGSVELD G. Physico-chemical and functional properties
of potato proteins[D]. Wageningen: Wageningen University, 2001: 1-22.

[11] VAN KONINGSVELD G A, WALSTRA P, GRUPPEN H, et al.
Formation and stability of foam made with various potato protein
preparations[J]. Journal of Agricultural and Food Chemistry, 2002,
50(26): 7651-7659. DOI:10.1021/jf025587a.

[12] VAN KONINGSVELD G A, WALSTRA P, VORAGEN A G J, et al.
Effects of protein composition and enzymatic activity on formation
and properties of potato protein stabilized emulsions[J]. Journal
of Agricultural and Food Chemistry, 2006, 54(17): 6419-6427.
DOI:10.1021/jf061278z.

[13] CHENG Y, XIONG Y L, CHEN J. Antioxidant and emulsifying
properties of potato protein hydrolysate in soybean oil-in-water
emulsions[J]. Food Chemistry, 2010, 120(1): 101-108. DOI:10.1016/
j-foodchem.2009.09.077.

[14] % JLiE, WL, IR T 808k in L a9 s A i F Je st
R AL TREHRCR P i Tolk), 2013(11): 33-37.

[15] VIKELOUDA M, KIOSSEOGLOU V. The use of
carboxymethylcellulose to recover potato proteins and control their
functional properties[J]. Food Hydrocolloids, 2004, 18(1): 21-27.
DOI:10.1016/S0268-005X(03)00038-9.

[16]  Fh%E, A0, W, 55 DREWEHITKT Patatin 4tk 45
FABF L] £t TolRkE, 2017, 38(11): 122-127. DOI:10.13386/
j-issn1002-0306.2017.11.015.



336 2019, Vol.40, No.11

E6miltl Z

KRR

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

TSUKAGOSHI S, HASHIMOTO Y, FUIII G, et al. Krestin (PSK)[J].
Cancer Treatment Reviews, 1984, 11(2): 131-155. DOI:10.1016/0305-
7372(84)90005-7.

W], g8, BV, 55 SR KR E B SR BB
SRR W FTLI]. oh AR N7, 2013(1): 58-61. DOI:10.3969/
j.issn.1006-2513.2013.01.002.

MIGNERY G A, PIKAARD C S, HANNAPEL D J, et al. Isolation
and sequence analysis of cDNAs for the major potato tuber protein,
Patatin[J]. Nucleic Acids Research, 1984, 12(21): 7987-8000.
DOI:10.1093/nar/12.21.7987.

PIKKARD C S, BRUSCA J S, HANNAPEL D J, et al. The two classes
of genes for the major potato tuber protein, Patatin, are differentially
expressed in tubers and roots[J]. Nucleic Acids Research, 1987, 15(5):
1979-1994. DOI:10.1093/nar/15.5.1979.

TWEIIL D, OOMS G. Structural diversity of the patatin gene family in
potato cv. Desiree[J]. Molecular and General Genetics, 1988, 212(2):
325-336. DOI:10.1007/BF00334703.

WAGLAY A, KARBOUNE S, ALLI I. Potato protein isolates:
recovery and characterization of their properties[J]. Food Chemistry.
2014, 142: 373-382. DOI:10.1016/j.foodchem.2013.07.060.

POTS A M, DE JONGH H H J, GRUPPEN H, et al. The pH
dependance of the structural stability of patatin[J]. Journal of
Agricultural and Food Chemistry, 1998, 46(7): 2546-2553.
DOI:10.1021/jf980034e.

STIEKEMA W J, HEIDEKAMP F, DIRKSE W G, et al. Molecular
cloning and analysis of four potato tuber mRNAs[J]. Plant Molecular
Biology, 1988, 11(3): 255-269. DOI:10.1007/BF00027383.

HILE, gk EARNESEARAY M. dbat: Bl AL,
2004: 27-44.

VAN KONINGSVELD G A, GRUPPEN H, DE JONGH H H J, et al.
The solubility of potato proteins from industrial potato fruit juice as
influenced by pH and various additives[J]. Journal of the Science of
Food and Agriculture, 2002, 82(1): 134-142. DOI:10.1002/jsfa.1015.
P, BTN, AR, . R AL B SR A0 T 4 B0 IR (1 Patatin
o GRS L FELT]. & TolkBHEE, 2017, 38(17): 80-83; 98.
DOI:10.13386/j.i3sn1002-0306.2017.17.016.

W, ST, MEET, 5 BREEAPICEERD]. SRR
2%, 2012, 40(10): 22-26. DOI:10.3969/j.issn.1001-3601.2012.10.007.
VAN KONINGSVELD G A, GRUPPEN H, DE JONGH H H J, et al.
Effects of pH and heat treatments on the structure and solubility of
potato proteins in different preparations[J]. Journal of Agricultural and
Food Chemistry, 2001, 49(10): 4889-4897. DOI:10.1021/jf010340j.
VAN KONINGSVELD G A, GRUPPEN H, DE JONGH H H J, et al.
Effects of ethanol on structure and solubility of potato proteins and the
effects of its presence during the preparation of a protein isolate[J].
Journal of Agricultural and Food Chemistry, 2002, 50(10): 2947-2956.
DOI:10.1021/jf011202x.

FITSINONS S M, MULVIHILL D M, MORRIS E R. Denaturation
and aggregation processes in thermal gelation of whey proteins
resolved by differential scanning calorimetry[J]. Food Hydrocolloids,
2007, 21(4): 638-644. DOI:10.1016/j.foodhyd.2006.07.007.

POTS A M, TEN GROTENHUIS E, GRUPPEN H, et al. Thermal
aggregation of Patatin studied in situ[J]. Journal of Agricultural and
Food Chemistry, 1999, 47(11): 4600-4605. DOI:10.1021/jf9901901.
Ah i, HORAE, TRk, T g B AR O REIR I ) e R L
FWEFE[]. iR, 2009, 30(22): 108-111. DOI:10.3321/
j-issn:1002-6630.2009.22.022.

CREUSOT N, WIERENGA P A, LAUS M S C, et al. Rheological
properties of Patatin gels compared with S-lactoglobulin, ovalbumin,

[35]

[36]

[37]

[40]

[41]

[42]

[47]

[48]

and glycinin[J]. Journal of Food and Agriculture, 2011, 91(2): 253-
261. DOI:10.1002/jsfa.4178.

RALET M C, GUEGUEN J. Foaming properties of potato raw
proteins and isolated fractions[J]. LWT-Food Science and Technology,
2001, 34(4): 266-269. DOI:10.1006/fst1.2000.0684.

PETERSEN B, PETERSEN T N, ANDERSEN P, et al. A generic
method for assignment of reliability scores applied to solvent
accessibility predictions[J]. BMC Structural Biology, 2009, 9(1): 51.
DOI:10.1186/1472-6807-9-51.

SUN Ying, JIANG Lianzhou, WEI Dongxu. Partial characterization,
in vitro antioxidant and antiproliferative activities of Patatin purified
from potato fruit juice[J]. Food & Function, 2013, 4(10): 1-10.
DOI:10.1039/c3f060248f.

GALLIARD T. The enzymic deacylation of phospholipids and
galactolipids in plants. purification and properties of a lipolytic
acyl-hydrolase from potato tubers[J]. Biochemistry Journal, 1971,
121(3): 379-390. DOI:10.1042/bj1210379.

STRAEATKVERN K O, SCHWARZ J G. Recovery of native potato
protein comparing expanded bed adsorption and ultrafiltration[J]. Food
and Bioprocess Technology, 2012, 5(5): 1939-1949. DOI:10.1007/
511947-010-0494-2.

RACUSEN D, FOOTE M. A major soluble glycoprotein of
potato tubers[J]. Journal of Food Biochemistry, 1980, 4(1): 43-52.
DOI:10.1111/j.1745-4514.1980.tb00876.x.

WAGLAY A, KARBOUN S. A novel enzymatic approach based
on the use of multi-enzymatic systems for the recovery of enriched
protein extracts from potato pulp[J]. Food Chemistry, 2017, 220: 313-
323. DOI:10.1016/j.foodchem.2016.09.147.

LOKRA S, SCHULLER R B, EGELANDSDAL B, et al. Comparison
of composition, enzyme activity and selected functional properties of
potato proteins isolated from potato juice with two different expanded
bed resins[J]. LWT-Food Science and Technology, 2009, 42(4): 906-
913. DOI:10.1016/j.1wt.2008.11.011.

KAk, MORAR, BEAR, A5 REVE S IRAE ORI N T B B b IR K T iR
I RLFTRIFFE]. £ Dk RHY, 2010, 31(9): 251-253.

FEATHE, SO, YR, 45, TR E A AL RS BRIV D) etk
R FEN]. £ AHE, 2011, 32(3): 76-80.

WREE. T8k K T I A RIS R AE D). [ M) HEEg R K
2%, 2010: 26-38. DOI:10.13386/j.issn1002-0306.2010.09.080.

WREE, WEDeSE, BhRE, 45, TH8 F U0 N 1K s pE i & 4%
EERAR]. &RV SIFR, 2010, 31(9): 37-41. DOI:10.3969/
j-issn.1005-6521.2010.09.010.

g, 22 JEBOR W T B R IR K T R R
WO FI]. P EEY 5% 3%, 2008(4): 37-40. DOI:10.3969/
j.issn.1006-9577.2008.04.011.

ZWIINENBERG H J, KEMPERMAN A J B, BOERRIGTER M E, et al.
Native protein recovery from potato fruit juice by ultrafiltration[J].
Desalination, 2002, 144(1/2/3): 331-334. DOI:10.1016/S0011-
9164(02)00338-7.

DABESTANI S, ARCOT J, CHEN V. Protein recovery from
potato processing water: pre-treatment and membrane fouling
minimization[J]. Journal of Food Engineering, 2017, 195: 85-96.
TP, BT, KRR AR B D E AR T
PN, BT S I K, 2009, 30(1): 112-114. DOI:10.3969/
jissn.1005-6521.2009.01.033.

JIN ChengYu , ZENG Fankui, LIU Gang. Recovery of protease
inhibitors from potato fruit water by expanded bed adsorption
chromatography in pilot scale[J]. American Journal of Potato
Research, 2017, 95: 1-8. DOI:10.1007/s12230-017-9605-1.



XA ERA

E6mill=

2019, Vol.40, No.11 ~ 337

[54]

ZENG Fankui, LIU Hong, MA Pengjun, et al. Recovery of native
protein from potato root water by expanded bed adsorption with
Amberlite XAD7HP[J]. Biotechnology and Bioprocess Engineering,
2013, 18(5): 981-988. DOI:10.1007/s12257-013-0234-3.
STRATKVERN K O, SCHWARZ J G, WIESENBORN D P, et al.
Expanded bed adsorption for recovery of patatin from crude potato
juice[J]. Bioseparation, 1999, 7(6): 333-345. DOI:10.1023/A:
1008161618599.

SCHOENBECK I, GRAF A M, LEUTHOLD M, et al. Purification
of high value proteins from particle containing potato fruit juice
via direct capture membrane adsorption chromatography[J].
Journal of Biotechnology, 2013, 168(4): 693-700. DOI:10.1016/
j-jbiotec.2013.09.018.

HRE, BMR, WAAE. — B T4 E Patatin Class IE FIcDNA
TN T B 23K S SR VE[T]. A B HAR 4R, 2003, 11(3):
236-240. DOI:10.3969/j.issn.1674-7968.2003.03.004.

GIUSEPPIN M L F, VAN DER S C, LAUS M C T. Native potato
protein isolates: US8465911B2[P]. 2015-06-16[2018-05-06]. https://
www.researchgate.net/publication/302642615_Native_potato_protein_
isolates.

DAVID S, LIVNEY Y D. Potato protein based nanovehicles for
health promoting hydrophobic bioactives in clear beverages[J].
Food Hydrocolloids, 2016, 57: 229-235. DOI:10.1016/
j.foodhyd.2016.01.027.

[58]

[59]

[60]

[61]

[62]

[63]

GAMBUTI A, RINALDI A, MOIO L. Use of patatin, a protein
extracted from potato, as alternative to animal proteins in fining of red
wine[J]. European Food Research and Technology, 2012, 235(4): 753-
765. DOI:10.1007/500217-012-1791-y.

FU Yu, ALASHI A M, YOUNG J F, et al. Enzyme inhibition
kinetics and molecular interactions of patatin peptides with
angiotensin I-converting enzyme and renin[J]. International Journal
of Biological Macromolecules, 2017, 101: 207-213. DOI:10.1016/
j-ijbiomac.2017.03.054.

COLLINS Y F, MCSWEENEY P L H, WILKINSON M G.
Lipolysis and free fatty acid catabolism in cheese: a review of current
knowledge[J]. International Dairy Journal, 2003, 13(11): 841-866.
DOI:10.1016/S0958-6946(03)00109-2.

JOOYANDEH H, KAUR A, MINHAS K S. Lipases in dairy industry:
a review[J]. Journal of Food Science and Technology, 2009, 46(3):
181-189.

EL-HOFI M, EL-TANBOLY E S, ABD-RABOU N S. Industrial
application of lipases in cheese making: a review[J]. Internet Journal
of Food Safety, 2011, 13: 293-302.

SPELBRINK R E J, LENSING H, EGMOND M R, et al. Potato
patatin generates short-chain fatty acids from milk fat that contribute
to flavour development in cheese ripening[J]. Applied Biochemistry and
Biotechnology, 2015, 176(1): 231-243. DOI:10.1007/s12010-015-1569-3.





