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Chemical structure and thermal stability of Cocos nucifera L. protein
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ABSTRACT: Objective To study the the structure and thermal stability of Cocos nucifera L. protein, and provide
theoretical basis for further development of Cocos nucifera L. protein resources. Methods The alkali extraction and
acid precipitation method was used to extract the protein from Cocos nucifera L. powder. The amino acid
composition of Cocos nucifera L. protein was determined using acid hydrolysis method combined with an automatic
amino acid analyzer. The secondary structure of Cocos nucifera L. protein was analyzed using Fourier transform
infrared spectroscopy. The thermal degradation curve of Cocos nucifera L. protein was analyzed using a
thermogravimetric analyzer. The Zeta potential and particle size of the Cocos nucifera L. protein particles in the
solution were studied using a nanoparticle size analyzer. Results Cocos nucifera L. protein contained 18 kinds of
amino acids with a reasonable proportion and high content of essential amino acids, rich in arginine and glutamic
acid, making it a good nutritious source of protein. Stable f-folding with a content of 44.18%, was the main

secondary structure of Cocos nucifera L. protein. The initial temperature of Cocos nucifera L. protein degradation
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was 273.12°C, and the peak temperature was 332.91°C. At the final temperature of 790°C, there was 25.9% of the

residue was not completely thermally degraded. The Zeta potential and particle size of Cocos nucifera L. protein

solution showed no significant changes at 60°C compared to 25°C. Conclusion Cocos nucifera L. protein has good

nutritional value and good thermal stability, which can provide theoretical reference for the deep development and

wide utilization of Cocos nucifera L. protein resources.
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B R 1.0 g BAEMF 48, BRI 1:10 (g:mL)
LT 0.2 mol/L pH 9.5 BFRR A 4N ZZ i+, 7 50°C
T#E 2h 5, T 25°C.8000 r/min 454 #5.0> 10 min, {3
B BB P TS pH £ 4.5, 7£ 25°C & 2 h, T
25°C 8000 r/min Z51F T B5.0> 10 min, 4 B ITHEH:H pH 7.5
0.2 mol/L MR A —4NZE Ml Ve vk 2 k. ZURHRI, BT
TE, BRI, BT EN, SULREZEIE BN TR
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Br 2 HOb TR, STERE 1147 (1600~1700 cm ")) & il 2 4 4%
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Pl 1.0 mg/mL B FE W, H9ET 25, 60,
100°CHEERRE 15 min EWRIBAG, 1T 0.45 pm FLIEAE,
SRIGHL 1 mL B F TR SCHURRAR AR St b, 0 & AR TR
TR MR- 25 A IR A R AR Zeta FRLA .
14 HIEALIE

BASLIGEL 3 W, 45 R LOEEEEARE R 22 2R
K FH SPSS 25 W )y 22 43T HE P<0.05 /K il TG it2% 43
BT, % Origin 2022 A TEIFEZH .
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2.1 WMFEBNRERRAR

W A IERRA RN E 1 s, MF-EAm 18 fh
FERRALY, Hh &=, FERIKZ, 530k 16.15 g/100 g
M1 13.39 g/100 g, 2425000y & BB AR 1 o o B T

*1 BTFEASERARED (100 g)

Table 1 Amino acid composition of Cocos nucifera L. protein (g/100 g)

AR B2 1 AFPT WFEA A KEEAPVAA AFER Y i
AR THR 3.24+0.04 4.55 0.71 0.82 EAA 32.91
iR LYS 3.20£0.03 6.89 0.46 1.11 NEAA 53.78
5B TRY' 2.08+0.02 1.70 1.22 — CEAA 13.31
AR LEU 6.76+0.02 10.33 0.65 0.70 PR 2 R 24.70
SR VAL 5.61=0.03 6.00 0.93 0.69 Tk 2 R 18.38
KNG R PHE 4.51+0.03 4.10 1.10 1.22 B K I 2 S 31.72
B 2 R MET" 1.71£0.02 1.90 0.90 0.85 AR SR 16.37
SR ILE 4.00+0.04 5.40 0.74 0.80
%A B HIS 1.80+0.05 2.59 0.69 0.23
B% %R TYR' 11.86+0.05 4.61 2.57 0.53
LR CYs 1.45+0.01 2.00 0.72 0.93
N ALA® 3.7240.02 3.75 0.99 1.07
fili &’k PRO 3.33+0.03 8.93 0.37 1.30
&R GLU* 16.15+0.03 17.81 0.91 0.98
K AR ARG® 13.39+0.01 4.05 3.31 1.66
KA R ASP* 8.56+0.06 8.54 1.00 1.31
225 B SER® 4.48+0.02 4.45 1.01 1.38
H4m GLY® 4.16+0.05 2.45 1.70

W AT S LR (essential amino-acid, EAA); "451F 07544 32 (conditionally essential amino acid, CEAA); *JE47 % JL MR (non-essential

amino acid, NEAA).
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SR AR P K S R SR . BEE AT T, 2R
TANREIE B IAE 273.12~380.61°C, B FE L ELE,
REERIK 54.16%, XULHAE RS FERER T AT
FE LM IX (-5 ff . TCRUN S B S5 T iR, R A AT
N-O. O-O SN 3 DL S 3R 2 18] i KB i 3R, 3k
TR 2 BB R IR T, 332.91°C,
JUE T LA 728 (b F A R A& E
5 25 Wy 2 10 A B 11 (300°C) A i w5 U, 3k 8 B AR - 2K 11
RFEEPEE T . TR RIS 790°C, #FEH
BRE N 74.10%, 5 25.9%F% KT E .
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Fig.1 FTIR spectrum (A) and curve fitting results of amide II band of Cocos nucifera L. protein (B)
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Fig.2 TG and DTG curves of Cocos nucifera L. protein

R2 WTFEARESTHESH
Table 2 Thermogravimetric analysis characteristic parameters
of Cocos nucifera L. protein

WE REE

BH
/°C 1%

AN U 1L (extrapolated onset
temperature, Tonset 1)

W HIMFELE 1L 43 1R ¥ (extrapolated
end temperature, Tendset 1)
I PR BT AELIEHIR A 1 (DTG,
peak temperature, 7p,;)
AL UR TR (extrapolated onset

temperature, Tonser2)

HMEZE 1143 i I (extrapolated
end temperature, Tendset2)
BRI E 2 (DTG,
peak temperature, 7;,2)

22 1R (final temperature, Ty)

TE: RN TR

55.38+0.23 0
116.44+£0.16  2.81

70.81+0.18
273.12+0.24 10.21
380.61+0.32  54.16

-3

332.91+0.26

790.00+0.24  74.10

24 WFERARNRBEMEMR

Zeta FL AT LARAE 25 A 00K 2 1A AR, M
VSR 43 BIORURL 22 IR B s 5 | 1 R, R A R R AR
PERIFERR . Zeta HLOZ 2N R, 28 DR 2R 10 HL AR 22,
VEF J7bins, 1R RS e o AT 240 & S T L
ELER R AW AN L8 25, 60, 100°CE1F AR 1 4&
PR WA AR 8 E (Zeta FRLE) AR R T 1 20 1004 50 1
(polymer dispersity index, PDI), &5 0L 3. WK 3A FiR,
25,60 100°C"F /K ¥ & H B2 (VR 3R I Zeta HLAL (>0,
VLA IR, 3L | | BEE TR I T e iRk, SR R
MFEMEAE T RS, S5 G E Arh a BEIR A AL, FRPEZEIR
(RA BN ZR) & o T 2 MR (i 2R . R 2R
HER), VIR FRCF-2R I P R R R
R 90°CHUM AL FR4R & T 4 2K (1A 7 JE (45.2% &
53.5%) . BRI T B 5 (33.24 umol/g & 28.05 pmol/g)Fil
S T RmBKE(7658.6 & 10815.1), XASIFTEHH

| ¢ B FFE(-11 mV 23 mV), FEIE TR A3 R
(148.5%% 13.4%), HAT S HFAFLILFIBERE! ") (H A5 1
BEHJE, 60°CHIEF 8 IR Zeta BN ¢ FLRiAR B AR L
25°CHIAR, BIGEE P22 5 (P>0.05), BiBH 60°CHIHATER
FERAR BN, X0 HOA R ERIEITES.
Ak, BT 85°CHHA 15 min SR T S A ]
BAAL . MRS 100°CH, MFE AT Zeta AL
¢ BETREP>0.05), UHITERIERTT, &b F45H &4k
ARk, S ECR AT A, AR i R A R sl
[ 2R (1 FURL PDI 8 2 7= (B 3B), BWAE AR T
Iy BN SIVERRAL, R R R EE TR

A 40
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E 30 I T b
5 I
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Fig.3 Zeta potential (A) and average particle size PDI (B) of Cocos
nucifera L. protein at different temperatures
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FEARE T — g5, BWA R, R 38R R 22
S CH R . WIHERRIIER . AR A1 I ik 22
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SWISS-MODEL T, H:£5H 5% & & (1A 45 SEA K L,
XM — A AR T A & AR FEE (R 8 Fh EAA
TS REEAMYMNLS, BRBARIN, 7 F EAA &4t
BIRE T AR 70%0 F, T H, BENAISSA ZP2pfh T
MR35 1 A i A, RS AR E AL, AR
EAEEE S B & AR P E AW/ B E AW A A
(P<0.001), FEMAE MY A S B E P A g i
I, ZHHERWRFEOZ-MEFRRIFMEDR, 7
TR GTEA . FEA,

WIN 1 W = 5 g s B 4 O B 0 W
BATET a BBHELEH 5 ik 59.59%, T A-I78 M o MEHE R
B R R RS E M T, DR 2 1 R R LA
EMENE, X 5HPEERABEFHL, DHHFRE
B, HERERR . BUKERR S ERNEAR, K &
MR, GLU £ 35 - BE45H, ARG 225 g4
B A A e R SR R, B
DUR728 1 AR E M ROl 0 S50, theE T HE A M
Sof A S IR B Ty (>116°C) B $ B I (>273°C),
FIS 26 AV CE 60°CHIFEL 15 min /3 HEA K F A Zeta HL
£1(=29.7 mv)F4/ME) PDI (<200 nm), X5 25°CIHT7&
HIABTC B % 2 57(P<0.05), WM FEAR—MEAR
IFRAFEMEME AT, 2R i A% (differential
scanning caborimetry, DSC)J7 ¥ & MF -2 I AR 2 it
1 T RIRR S, BRI EAOEAREN T, FHEE
AH, TR JETF IR AL SR S B 2 1 o B e (T A
REfE, UE—2 T LA MR 73R (LA A P a0 21,
FETR R AR TR | ZARIRE B Ty F AH (E 55 34K,
R, AR U S A T T

H AT TR AR =g, DR = RS A
A, (EAHAR 8 A BT 5wl sh, thindF &2
HDIBEAR TAE, R4 T A SCERIGE T LM A IR T
RHCAACEK . PEERK . FRE ARSI RE AR 2520, (B &
X Ty R IR I 22 R FH S 45 1 S DR I LS, AN IR
FE X IIREFAT £ X A A K, X3 B T T RE KT & TAE
HbRER R AR . B S O, P4 2B -2 1
P BE ) T AR AE S, AT S B X 5 14 T & AR
FAF 2.
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