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ABSTRACT: Objective To investigate the influence of potato cultivar on the functional and physicochemical
properties of proteins from starch processing wastewater. Methods This research utilized yellow-fleshed potato and
purple-fleshed potato as raw materials. Proteins were derived from the starch processing wastewater using the

alkali-soluble acid precipitation method, and their functional and physicochemical properties were determined and
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compared. Results
emulsifying stability of the proteins from purple-fleshed potato starch wastewater (PP) (42.03%, 59%, 5.53 g/g, 15.77 min)
were significantly higher than those of yellow-fleshed potatoes (YP) (35.58%, 24%, 3.74 g/g, 12.28 min) (P<0.01). The
emulsifying activity of YP reached 14.71 m%g, significantly higher than that of PP (8.65 m*/g) (P<0.01). There was no
significant difference in oil retention between PP and YP, which were 8.20 g/g and 8.42 g/g respectively (P>0.05). The
average particle size of PP (511.66 nm+33.23 nm) was significantly smaller than that of YP (723.00 nm+39.84 nm)
(P<0.05). The absolute value of the zeta potential of PP was 12.60 mV=+1.22 mV, higher than that of YP

(10.16 mV+0.21 mV). Amino acid composition analysis revealed that PP and YP exhibited similar amino acid profiles.

The results demonstrated that the solubility, foaming capacity, water holding capacity and

Nevertheless, YP possessed significantly higher content of essential amino acids, nonessential amino acids and
hydrophobic amino acids (83.323, 115.707 and 80.895 mg/g) compared with PP (70.954, 98.739 and 67.987 mg/g)
(P<0.05 or P<0.01). Conclusion There are significant differences in the physicochemical, functional and nutritional

properties between PP and YP, laying a data foundation for targeted resource utilization of wastewater proteins from

FH1TE

various potato cultivars.

KEY WORDS: wastewater proteins; yellow-fleshed potato; purple-fleshed potato;

physicochemical properties
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1.1 #R5RF

R EHAS | SR R TR S T IR B R TE R N LA
BN E]; SEJRRAT I R H R 4 AR BB A ™ il T8 T 58 BT
A

AEALHI(NaOH) . FhFR(HC) . AR S 4 (NaHSO3).
+ e AR FR M (sodium dodecyl sulfate, SDS) ., #ifR . %
(rtral, EERLELHERAR), FDHxiE
G-250(4r Hr4fi) . 4 13 B & B3 41 4 H (bovine  serum
albumin fraction V, BSA-V)(Zi# =95%) . & BRINGE Mk
(Ab R EERH AR A A ); B2 £ 2% vl i) (phosphate
buffered saline, PBS)(tat 2 ANMIFHA BRA RD); EHEMR
PRAERL (AASTS) T bnif bl (G Sigma 23 7))
12 UHF5RE

BSA224S ST RE[RE 0.1 mg, FEZFIWRL U
Atz AR/ F]]; PHS-3C pH i ( FIEGERHMUEA BRA FH);
SpectraMax 190 fiff#5{% (3¢ [E Molecular Devices Corporation
5 l); TGO-WS i B0 HLGHI R A L I = AR T 2 A PR
Zvd)); LR-5 @B BHLCCE 2 Bl B s A H ARG BRA H);
Zetasizer Nano ZS90 Hi i 1% (% Malvern 7y #]);
LC-WBS-4 #% Jjfi #4518 ) IR B # AU AT R 7D,
Biochrom3 0+ M2 /0 #1{X (FEE Biochrom A ]).
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1.3 WA
1.3.1 LiZEirhm I RKE &

Sy IHUCE Rz | SR R TS B R T, DI/INERER, FREL
500 g il A 500 mL 0.1% NaHSO; 7, FAFTHALIT SR,
80 H ik, UEWK 4 °CHE 0.5 h &, 6000 r/min #5.0> 15 min,
Wk 3T, BN AR I T RK, T 4 °CAfEig M.
132 BERLERBRERES

I Se s 25 i F2 7K, 1T 1.0 mol/L NaOH #4 pH ¥
WE9, =B 2 h, HEATSEM, UL 6000 r/min, 2
L 15 min, LEAEAREOE, TERIAEERE, L
W%, A 1.0 mol/L HCLAY pH & 4, ZEIME 2 h, 114
FI7E5 81, 6000 r/min B5.0> 10 min, WEDLIE, KK
o1 AFUTTE R IR AE L B 1K, pH 85 2 7, Mm% =
4y FHH 3500 Da BHT4SH, 78 4 °C'F i PBS & BT
2 do BRI TR K DAY R i0 o YP,
B R EEME N PP,

1.3.3 mfgik

Fit il 0.2 mg/mL BSA-VIFW, 43 A BUFRHEFR 0,100,
200, 400. 600, 800, 1000 pL F 1.5 mL Eppendorf 4 H,
FHZEMKANFEZE 1000 uL, RATHL 20 pL F 96 FLAk 1, 43
BIA 230 pL & B . #OGIE 10 min J5, T
595 nm AbIGEWOEEEE . DAVE T R MRS AR AR (X,
mg/mL), WIS R INARBR (V) EAT LAk [, 45t Y (a1
FFEN ¥=5.5613X+0.5158, *=0.9908, F=H] BSA-VIFWKTE
B 0~0.2 mg/mL 3 B N1k E R BT,

S BIECH 2 mg/mL B AW 20 mL, SR 2 b, {#
RIS, W5 L 6000 r/min B.0> 10 min 5, B E
HW, P D I WP R O R R R AR
B TEIREE . IR (SRR

S/%z%xlOO% )

o SONIERREE, %, Wy b FIEWEE A B EE, mg/mL;
W, ok R 1 B R, mg/mL.
134 SUALH R SLLAE 7

Sy BT 5 mg/mL 2 AW 15 mL, ZFiRPiFE2 h, fii
R R, BSOS mL L RRFF, 7E 10000 r/min
FAF T R 1 min, 3EIFLRM, MTE TR IR
7 50 pL 5 5 mL FifE%0h 0.1%0% SDS RIES, L
0.1% SDS HAESS X R, 7E 500 nm i< A0 I 6 BE
(Ao)o FEWCE 10 min J5, PARIREAHRAE -0 a2 i
AN AR Q)~B) R

2%2. DF
EAI/(mz/g): X303—WA0X %100 @)
&% px10000
ESUmin=02T 100 3)
A4

. EAL JFLALYE(emulsifying activity index), m?*/g; ESI
3L AkFa e PE (emulsifying stability index); DF S B K+

(dilution factor); p VAR R IR, mg/mL; 6 Al AR
B, Yo; AA R Ayl Ay Z IR ZEME; AT MEFE] 22, min,
1.3.5 AR EETH®

el 10 mg/mL & A BIEW 20 mL, A FEEE
AEESHLL 10000 t/min AUFEHIIT 2 min )5, % 50 mL
SR, ORI S L B AT TR R R (R AN AR, DL
B fs k)5 30 min B RARE SHEAR@)~G) W F:

FC/%= K><100% 4
Yo
FS/%= &XIOO‘V
0= v (] (5)

U FC A i (foaming capacity), %; FS i ifufa e vk
(foaming stability), %; V {5 ILREIR AR, mL; ¥,
TS BN, mL; VoA ¢ BERLEVEIARIAFR, mL.
1.3.6  HRMEEH b

% 50 mg H A B FCHRERY 10 mL Eppendorf
B, SMECT 5 mL 28 FOKEO R RS RIR TR
A7 30 min J59%F 1 h, 6000 r/min 250> 10 min, /NOFEE
W . % Eppendorf B HULIEWME R, HKME R Him
P~ (O T

WHC/OHC/(g/g)= 2= ©)
Wy

FH: WHC R E/K P (water holding capacity), g/g; OHC
EFFM M (0il holding capacity), g/g; W, N Eppendorf &
MULEY M ELL, g; W)~ Eppendorf & & 1L, g; W, W
B, g,
137 AR5 H A Zeta wALM T

A2 i M Peng S5 J5 64T . RS Zetasizer
Nano ZS90 LA {GHATRIAR S AT 5087 . # 10 mg 25 FIAE A
510 mL 85K FE5HR S, SRJ5 6000 r/min, #.0> 5 min,
W, # S min DRIREES S . LKk 4
BT, 25 °CTF Al 120 s, W KEAR 5070

Zeta WL E S M Peng &SIy uei#t4T. W
0.01 mol/L PBS (pH 7.2)Rc il 1 mg/mL 2 FIVRER, FTEHR
5, $RJ5 6000 r/min, #5.0> 5 min, BRI, ME Zeta B,
138 RABEREALFNE

A3 AIVETFRIL 2 FhEE (M A FE & 50~200 mg, #HFK
FRAETICHS, WP AR T RE . HAARBUL 11 mATKA
R, ARAGE AR LEES 15 min DAEHERRE M 4A
R, BlEEEKIRE . K O RK A BB 110 °CK
fiff 24 h, KIFEERIG, ARRIIZRE 1045 nm P, T
50 mL Z¥iESS, MERIR 2 mL E2ERRs, i 2+
Ji, TRPEH 85 °Co MIA | mL APAERRENZE MR T /T s R 5T,
1t 0.22 pm S UEEE, (IR ST 3G T 4347
14 HIEATE

AWREIEL N 3 A TFATRE M A IME, 255 R A
SPSS 20.0 #ATHEIT2# 4341, KM Origin 2024 #4741,
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2.1 RIEFN Zeta BALSTHT

e IR (B ARV (R D] I e =t AT N DA
B AP ORL A R S —E ) N 1A B, PP S35
2(511.66+33.23) nm i /NT* YP (723.00+39.84) nm (P<0.05),
AR S M2 W ik i) 2 AR A% (8] 1B), Ui PP JSURIEE /1N
Ak, PP BN FIGETE AR, B R K/ N R Y —; T
YP FRIELHOBUETEAR, BLEARE S P A AR R SF Y 2
FHB0RL . BB B, B FURAR KN S B B DI AR S8,
() s A/ N By s A28 T A 1 K il R TR R B BB, A B T i
RIS BN LI A AR ), A B TR R 2R 7R 1
B AR EE . RIS R A 2 R

B ORI C-HEL A2 A S 43— )R E A T ) G
S8, R R A O, AT DL A 2
AR e B R P Ul B i G i, 7
AR FIRUF 1, PorF 2Z I R0, AR R &
kR, SRRRE A R TR R A R A S ARk R dn
B 2 fis, PP R A ZXTE(12.60+1.22) mV, &T YP
(10.16x0.21) mV, Ui > TR E 2 5B A7, 5
- [ET L D R R, LR A AR R AR .
BRI S
B TV A R S 3 | FL AL AR R M S Th g e
HMREENERNTSHZ —, KR TEARS KT
PIVERE ), Fom AR B e T 8 e & A A 7 b
PR EAER), T, B A4 2 (R R i
SR, YR AN 4 AR 1 B A AR B R, T A R A 4R
Fo R, BEF IR K/ N2 s i, R
e/ INESAT R TRt BRRER 1V R ARl 3 R, PP
RIREE N 42.03%, B EHT YP (35.58%) (P<0.01), PP
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23 FAUMERIAUBEMES

B BRSO R g R R AR FLR T, R R
A FopR gkt o LA ResE 5 b 2LAe v A zL AL
R MR AR P LIRSS 4 2 2L A0 e K 5 1T i e
HIRE 75 FLALER B M F8 AR o ] P8 A R AR B R LI
HRaE R, W 4 R, YP RIRABEE N 14.71 m¥g, #
BERT PP (8.65 mY/g), WK T AEHEMN(P<0.01), X
AR T YP &4 5 & Ll sk M 2 S R R Sl 5 )
AR ) 25 05, o HL R TR R B S A T A R, DA S
P A LA TR P (R AR A S, PP A FL AL R e
915.77 min, % B3E & T YP (12.28 min) (P<0.01), i,
AFE M IFASTE A TR R FLARRE T . AR SR R,
TR BB 4R FLALTE T — %, WRBIE AR E MY 3L
W, XATREE R T R ARTE A T T AR &
AL,
24 EEMERESBREMEST

FEE VP R YRR P A R B BN TR Y S —
ANEEAENR . & T I R AR SR A T R
FUZ IR I A M RE 1A o), it ke s R e v a2
FIE AWM . R mEs SR, B ok, EE
Jo R ML RE T 5 R R S T AR IR AR DG, R T R A R
T T A R OK R 2 2 E AR P A s FoR,
PP RIPER 59%, B E R T YP (24%) (P<0.01), H&TF
KEEAY, XATRES PP AL TR E . ks
PERIR MRS . YP Al PP AR B pUAS A e T,
435100 88.8%, 89.0%, JGiBFE M2 5 (P>0.05),

VAN

— YP
— PP

100 1000

AR 53 /nm

T *FORANIR] SRR 25 5 4535 (P<0.05)

A 1

AT it 2 B AR (A) SRR 43 A1 (B)

Fig.]1 Mean particle diameter (A) and particle size distribution (B)of proteins from different varieties
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BEETYP (3.74 g/g) (P<0.01), & T RTE4.36 g/g?”,
N AR T PP BUNIRAR RIS R /K VRS 5 1 3 1By
T 5K Z [ AR LA, (GRS 0 S5 o [, AR
S Y CHUAL(R 2 BFos) WAy B TRk it . 4558 R, PP FI
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Fig.4 Emulsifying activity and emulsion stability of proteins from
different varieties
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Fig.6 Water holding capacity and oil holding capacity of proteins
from different varieties

2.6 REBRARST

AP FHMFE 1 iR, SRER, WREA
FERREMEAERMALAR, XS5 KREHAMMEA
R, HRONE R, BERR . Hh, YP SR &
K 83.323 mg/g, W T PP (70.954 mg/g) (P<0.05); b
SR RN 115707 mg/g, HEEHT PP (98.739 mg/g)
(P<0.01), Bl YP B HE MM, tLsh, PP A YP 9557
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Tl e B S A R LU 43T Rk 64.5% . 62.6%, A BT
TG RS AR A RULAA O BIRNE (3 St
AR, X AR HEAS TR TARHE . YP SR
LR B 80.895 me/g, .35 T PP (67.987 mg/g) (P<0.05),
AT AR PP AL T YP IR Z—.

*1 AESMERNEEIREM (mg/g, n=3)
Table 1 Amino acid composition of proteins from different
varieties (mg/g, n=3)

AIER PP YP
TR 9.343+0.245 10.616+0.184
HAEMR 3.533+0.311 4.143+0.156
SR 7.975+0.312 9.354+0.247
SLHER 14.067+0.074 16.826+0.282
KINAR 10.152+0.078 11.724+0.293
AR 13.024+0.140 14.988+0.336
=R 4.382+0.274 5.660+0.334
MR 8.481+0.262 10.012+0.378
AT R e 70.954 83.323%
REA R 18.273+0.276 21.808+0.263
254 R 9.550+0.333 9.914+0.369
WER 21.804+0.165 26.113+0.147
AR 7.319+0.123 8.515+0.304
WAL 7.976+0.335 9.588+0.288
ik 2412 9.551+0.332 10.955+0.104
R 11.745+0.193 14.224+0.150
=N 8.487+0.261 10.733+0.300
=Nz 4.037+0.162 3.857+0.203
IRl 98.739 115.707%*
AHEM R
TR PE A LR 40.076 47.921
R S IR IR 29.151 34.872
TR AR 32.481 35.342
B K PR SR 67.987 80.895%
I B AR 19.703 22.679
A A R 30.523 36.192

N

W YA AR . RAAR,; Mtk E AR Bk .
Ale . AR, BRI 240, HER. haER. B
MR, BikMEEER: HAR. WER. HidR. 24k,
. BER . RNAR . 22, HEBEILR: HAR. K
WER, YRR FRAR. AR . AR, *RRA
[A] & i [A] 22 57 BB 3 (P<0.05), ** &N A [A] & Bl (A 22 57 4% 8 3%
(P<0.01),
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