MR B MR Modern Food Science and Technology 2022, Vol.38, No.9

& R ANE) & B VST AR LRI XS EE 0 A

PhEr, EEEN, SR, B, FHFE

(ARERMRKFRBAFFR, BERRKE Y ZERSMERRMRF S LM TS, 42&4M 350000)

BE: 2R HET ETHEEA5ETHRES (FF9. REG. BAEG. 5&4), AR T ARETEAN
B, Ui, S THERFEMT, AREREY, ETTEARNOETEAESN 16.14%, 4 FHREGHT LILBIURK LA
55:6:0.1:25. *Trb SHAREFERYE, FEOEMHRE, Zeta WAZRMKAA 213 mV, FERIMEH 7547 um, 2B FEGFLHER
i, AAYREZAMF L EME 49 WL, EATAY, BEEaREEOILER, HEAOFRES - FrsF LK, Brka
FanEG pEEAASEES. LEFMREAR, 2BES. FE9 GREY) tkkER, FEOAREOY a-BRk4S T RIK, B o-9%
" TR pEAS TR AERRRM, ZEHRERELKPFEORREO)TREARTEE, HLEMKE. JULH. KRS
ARk, B REH B TRTETHBRAOFSREG TS T LM GMEKX F, FTARNFRET R IR T
WARYE .

X 7RG, 2 BEG; SREG; BN, 3RELH

XERS: 1673-9078(2022)09-135-142 DOI: 10.13982/j.mfst.1673-9078.2022.9.1292

B

Comparative Analysis of the Structural and Physicochemical Properties of

Different Proteins in Lotus Seeds

SUN Qian, HUANG Minli, ZENG Muhua, LIU Sidi, GUO Zebin"
(College of Food Science, China-Ireland International Cooperation Centre for Food Material Science and Structure Design,
Fujian Agriculture and Forestry University, Fuzhou 350000, China)

Abstract: Lotus seed protein isolates and lotus seed fractionated proteins (albumin, globulin, prolamin, glutenin) were extracted, and the
solubility, emulsification, molecular properties, and structural properties were compared. The results showed that protein in lotus seeds accounts
for about 16.14% of the total dry weight, and the proportion of four graded proteins was about 55:6:0.1:25. Respectively, compared with the five
different lotus seed proteins, The solubility of albumin was the highest, the Zeta potential had the lowest value of -21.3 mV, the particle size had
the minimum value of 75.47 um, and the emulsification of the isolated protein was the best. The isoelectric points of five different proteins were
all around 4.9. Spectroscopic studies have shown that gliadin and glutenin fluoresce more strongly, the content of albumin and globulin a-helix
was lower, while the content of gliadin and glutenin S-turn was higher. These results also indicate that the molecular flexibility of albumin and
globulin is higher, which is closely related to solubility, ability to emulsify, and hydrophobicity. The experiments revealed the active structural
relationship between the physicochemical properties and molecular structure of lotus seed protein isolates and fractionated proteins. This
provides a theoretical basis for the further study of the functional properties of lotus seed protein.
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xR 1 FEIEFEOBUFFERTE
Table 1 Comparison of physicochemical properties of different lotus seed proteins
FEAT LSPI LSA LSGlo LSP LSGlu
AR %% 15.58+0.99%  51.88+3.26" 4247+251®  546+032°  10.61+0.65%
ALY 82.35+£5.51°  56.25+2.98  50.00+2.78"  51.1743.46"  52.94+3.45"
FAAZZ Y% 96.02£5.65°  99.99+5.88"  99.99+6.03"  98.98+6.46™  99.99+6.84°

E: ERRAT AR FEATARSRAA 252 FE (p<0.05).

PP B R D REARR I 2 — TR AR R VR L, TR 45
SR A TS RSO L, AR A B A s
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1 FEEFEABA. pHESKE
Fig.1 Potential, pH value and particle size of different lotus seed

proteins
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Table 2 Particle size analysis of different lotus seed proteins (um)

Fe47 LSPI LSA

dyz  93.07£5.75  75.47+4.89 211.75£12.57 183.51+10.42 144.81£9.09

dyp,  22.78+1.36  33.79+2.08
Dsy  86.98+523  70.42+4.46

31.75£1.91
124.44+7.49

LSGlo LSP LSGlu
58.83+3.55 62.81+3.85
144.46+£8.86  130.07+7.88

E dys AT, dy HREBTHE, Dy hEls () 2.
24 AT ELERE K

LSPI ESPI  LESA LSGlo LSP LSGlu

Fif 8] /min
B2 TREFEASFE

Fig.2 Molecular weight of different lotus seed proteins
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Bl R AR LR A A &, 5 R D]
WHAR) B ESR AR E A — 8 EA A,
5B POIE FE (7 S TR VAE AR A, TR A
RN B RN EAE S E TR
AT, TR TSI R i,
NTEEARE RN FREER. HHT K FEE
HEIEMTERE AR, EREERR, A S e BRI,
i Ao FRITEEEA ST EHEK. X590 TFE
()M B — 8k

25 FZmmAEREE (H). sidk (SH). —

i (-$-5-)

1 A A P R R TR T /K T S 35 R T o 2 15
HABTIREMER 13, B 3a. 3b FPEETIEER AWM
KMeKHESRE (H) H5-S-S-& &Rk, BREN
H5REAN-S-SHEfkm, HEAN-SH 5-S-S-7373H
16.18 pumol/g F19.14 pumol/g, EF/rEEH. EHEHA
(BREED FFESE S ER A, -S-S-HEEXNEA
R AR E S B ER —E . B B A PR 5RES
HHA RS WAL, Rw KNG B R
(F 3a), RHEHTEL G R EE S A Kk AR B
FRER, IE T4 B 8 A 515 8 A LR
I SR MBI ARA . B ERMNBKE
RAEMEBZ, XK 55| ISR ST, MRikR
T AR N A . A SOV SR R B A
Wikae Aty RIERE ARRAR ER ST
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A SEREAMSOKER R, BEEEASHEAMNG
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Fig.3 (a) Surface hydrophobicity index (H,), (b) Sulfhydryl and

disulfide bond molar mass concentration
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Fig.4 Fluorescence spectra of different lotus seed proteins
SO AT O F R 2 T IR R AR H11E] 4
FILIE Y, 240~480 nm PALITA SO LI AT EA
FRFRAE IR (Trp) - BEZR (Tyr) 52K N (Phe)
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WP RAGHIZSERIT, REORFSIT4AEIK
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Fig.5 UV spectra of different lotus seed proteins
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DS R AVAIE R, 7R 200~210 nm A A PAAA
— B R S, R MR - IR R R R
BT a-SEHEHKEER mon KT, AR S RenHY
WHFE—3. 1E 208 nm /o A A AN AN FIE T AL,
HIEA B R AR, BBE AR —RE R
BAE, XEEIMMER B, EARIUR RS
IR SR, RYBE TR AP AFE 208 H 12 ]
LRI ATAERCR 57
* 3 TRIETFER RS EXLL
Table 3 Comparison of the secondary structure content of

different lotus seed proteins

o a¥B% PR EY% BEERY% A%

LSPI 17.42+1.05® 31.08+1.88¢ 33.37+2.15° 18.13+1.11°
LSA  14.34+0.88% 34.56+2.17° 30.53+1.91% 20.57+2.08°
LSGlo 16.95+1.03% 3220+2.06° 29.81+2.07° 21.04+1.30°
LSP  18.39+1.09" 31.21+1.94% 35444222° 15.96+0.98°
LSGlu 17.06+1.01° 30.95+1.99¢ 37.62+2.34* 14.37+0.87¢

E: EAMRAARBR ST (a~e) AT ARAHELER 272
Z (p<0.05).

TIREERSEER AT R B3R 3 B, TEEA.
BRE I SR AR, U a- B iRE R & b,
pITBEHEEZ, B S EmatyinE B mnEY
PERIY JE b, M5 T-4E AT B EERT) . BRI R A -
a5 MmEERk, HION a8 iE 5T, Zeng
ST R SR TR, 3% 15 R (I RIERER
I IIEREARTE 13%~16%, 37%AHTEAAR, ToHIE ih
A AN 15% . -1 e S SRS AERF H A5 1) = 25
B, —fnA N aitg, SFEEZHK T Bk
Tor1Rm, HEES. S tBniFEN o
WRNELE R IR TN, ZEAE 2 (R A LAk, (A 45
FAPEREALIS M HEAENT & BAR AT BE 5 8 (14 T IR1R 4
ML R AE RN A G, AT P AR E R, 2
SERRE N . B-HTEARX & R T R R EK
PSR, H BBl o BRas i E, KRS
HREAE . BEAEE SRR R 2 —.

3 Z5ip

BT &R LU T T 5 PP [F) -2 A 5
MR R . HEE R, EFh R R E
1) 16.14%, HAEAMEH AT 49 4. Hiik
RetERF A IR R, WMV RE RN 51.88%
(RPN 51.88%), FUARFE BT IR T4 25 8
H GFUPES IR E 7 A 82.35% 96.02%).
IR 5T RIS HARBI FEAEAE M T 5 it o 5 22 S 1k
RSB EE A FTAR. 2B EASHEEAR
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