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Abstract: Sweet corncob polysaccharide nano emulsion coating was prepared from sweet corncob
polysaccharide nano emulsion and chitosan glacial acetic acid solution with glycerol and arabic gum
aqueous solution used as thickeners. Under the optimized formula, which was obtained by single factor
experiment and response surface experiment taking tensile strength of coating as index, of mass
concentration 10 g/L chitosan glacial acetic acid solution, mass concentration 150 g/L. arabic gum aqueous
solution, F{(chitosan glacial acetic acid solution 10 mL) : V(arabic gum aqueous solution)=1 : 2, 1.8 mL
glycerol and 1.2 mL sweet corncob polysaccharide nano emulsion, the coating exhibited a tensile strength
of (92.3742.07) kPa. When applied for the preservation of millennium fruit, kumquat and grape with the
decay rate, weight loss rate, color difference, polyphenol content, titratable acid and soluble solids of fruits
as evaluation indexes, the coating led to improvement in nutritional and sensory indicators. Data from
principal component analysis showed that the cumulative variance contribution rate of PC1 and PC2 was
92.354%, indicating that the coating was effective for fruit preservation.
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Fig. 1 Schematic diagram of coating formation mechanism
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Fig. 2 Single factor experimental results
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Table 2 Response surface test design and results
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5 0 0 0 0 89.21
6 1 0 -1 0 82.37
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Fig. 3 Contour diagrams and response surface diagrams of the effect of interaction between two factors on tensile strength of

coating films
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0.50%. K 1 1 A AL J5 o U s il 4 T2 mr 7, B
A I PRERAE T
22 WMEXKESHEAKILREELEST
221 RIS

R pH ., Zeta LA, 45 . PDI X4~k
RINFGEHEA — B, 5 E RS 298 K 3L
WHEEY) pH . Zeta L7 R4S AN PDI B4 A3 4 FiR .
MF 4 TTLIE N, BIER pH ol 2.7+0.5, fF533RH,

ME RN SRR E SRR pH A 3.50~5.00
B, AR E AR R R EP, BTN pH K
2 PR Ry ST o 2 8 56 RV W P S A B TR T
W) pH, Zeta BV N (—14.73£0.91) mV, XEH K
FERME TR EFEEA AT, mBTRA R s T
SR IEEA Y Zeta BLAL, HLAL A FRAR 2P
70 T 55 BT RLAF e 431 22 18] 8 52 H fr 2 2 A AR
MG R . WA KR A (41.0040.56) nm, —Ek
Ui, RARE/NE R R R MR LS, JEHRKT
IR MRS A LR PR . RN, AR
() FAAN SR T AR BB, DN TTTHE K T A A AR P i
P AR, HEGR T HUBACR . WRBERY PDI
0.451+0.003, VLIRS 5], BB —MRA
N
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F 4 WIEWH pH., Zeta HLAL, K42 H PDI
Table 4 pH, Zeta potential, particle size and PDI of
nanoemulsion coating

FE i pH  Zeta Hifi/mV  Hif&/mnm PDI
ke 27505 —1473£091 41.00£0.56 0.451:£0.003
ELp S REII

222 RFEM LI g ST

JFUBE K R R LT AN WL 4. B 4 FTLLER
A R RS 2R K LR B S Bl B RN £
WA AL B BE A A 2, R i Ea B AR Ak AR
53425 Fi1 2933 em ™' £b 43 5IJE O—H il C—H A4
TR el wT LB S USRS TR BAE 3425 em ' AbAYIE
SEEE B R, AEATR B R BRI £ 1636
F1 1442 cm ' 404352 C=0 BTN C—O 4 il FRAE T
Wl ;s 1153 em " Ah 2 B-TME i (4 RRAE I g i
Ui BHUR BRAR KRR FE R B T JRs I 4544 .

£
/ [ — B ‘\/‘

f — Ju [
| EEkEEm
/ — W

4000 3500 3000 2500 2000 1500 1000 500
WeE/em™

B4 IRIER FTIR 35K
Fig. 4 FTIR spectra of coating
223 RBEMKAAET RSN
B o A T 20 A B0 U IR AT K AR R AR
SE, GRS FR .

14

13F

L .\i/./ﬁ

IKIERSBELHI%
s = B

=]
T

0 4 8 12
T3 ) /d
PS5 I ) 3 5K 2 B I AR 1 R I
Fig. 5 Effect of storage time on water vapor permeability
of coating

K5 4R, Bl s R IR K 28 g i AR
HRERE , Ao Bl N ] 022 i = A B2 A

X 55U R A 1 2 16 R 2 R F LB A A/ AT P
VLR B K 28 R i R e A, AN IR
FATE N
23 HERESHEMKIRREITKROFRELR
2.3.1  HRBEAT KRR M E AT

b ek Fsf ) X6 7K SR S OCR B 2 L3R 5. AR S
ATLAE N, TS, &85, M4 3 ok R m ek
SRARBBE R T8 Ao [0 () 338 i i i s, 75 0~4 d
PRI 525 AR EMCR 22 AN B, (BFESS
4~12 d, AGHEL Y K S I8 R B v A A
K F . XEH R, R R E KRR ZE W T —
ARIZE, 1T LI SR S AN R A SRR A P % oKk R
278, JFHIRBE e RN 20, KRRt
PR I AT LAt — 2 A K R T TBCER 1 2

F 5 IO ] X 7K SR R ) R )

Table 5 Effect of storage time on fruit spoilage rate

V&R

$0d  4d H8d fEi12d
TR A 0 3 7 10
TR R IR 0 7 13 20
B BRI 52 0 6 11 13
A BRAE A IR B A 0 10 13 20
TR IR 0 10 17 23
2 A IR 2 0 13 20 31

232 BRBENARRERG YA

IR 1] X ACR R BRI IR 6. WK 6
ATRLVE L, A KRR EGE 72 Hh ) Ok E AR 4
Thes, EEEH RN AN . 5
RIRMEA R ARG, TR KR 1 % B AR AR 4
AN, REPCE, TRIBIE T K 28 Rt i — )2
FrBE, MIMTER T 7K SRR o3 B4k

6 MU [R] X K SRR E AR 5

Table 6 Effect of storage time on fruit weight loss

KR Y%

#Fod % 4d % 8d 12d
THE AR UL 0 3.90+0.99  6.00£0.91 7.70+1.19
TR ARIR KA 0 4.50+0.53 7.20+0.82 9.40+0.73
SRR 0 2.70+0.81 4.70£0.54 5.90+0.34
SRR IR LR 0 2.90+0.63  5.30£0.77 6.90+0.52
AR R 0 2.10+0.80 4.20£0.61 5.50+0.75
2 AR IR 2R 0 2.40+0.72  4.90+0.89 6.90+0.38

233 HBRBESAKRAEN TR
ViR S 1 & ST D N O R =1 N L B U o
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540 &

S A I KRB L a* . b*7EAL,
AR (4) HHH ARSI AE, . 455 m% 7 fr
Ro MR T ATLIF Y, R4 A KR AN IS
T b AE, (AR AR BER /N A K SR 1A 1 231 6 45
B e 225, MR IR K S AE,, (4 5 351
I, BEIAACRBUE AR, R O TR IR AR
PR JZ B AREAE, ] T KRR AL S B
MR L, B ELIT H ORAS K S s

F T R [A] X AKCR B (22 1 R

Table 7 Effect of storage time on color difference of fruit

AE,,
#od % 4ad % 8d % 12d

TAE AR UL 0 0.94+0.08  1.75+0.31  2.35+0.19
THRARRBEA 0 1.65£0.08  2.77£0.32  3.61+0.43
SRR NE 2R 0 0.78+0.01  2.49+0.14  2.97+0.34
SERMARRIEL o 0.51£0.05  6.96£0.54 13.68+0.34
kN 0 0.94+0.06  1.52+0.11  2.11+0.25
T AR TR B 2 0 0.98+0.03  2.56+0.15  3.60+0.38
234 HRBAAKRT ZHE TR

I A SO BEARARRAE T R : 9=0.0984x+
0.2634 ( R*=0.9980 ) ", #5ZIKE & rf Z2 1 iR
I E I ZmE R, B 6 MR KR L&
B2k, MIE 6 FTLUE 1, ERGE R, AKSg
W2l o mAEs 4 d WG R, 7ESE 4~12 d D,
A0 E 1, IR KR 20 & R AR IR A S
. MURMU Z0B49% 8, sk 2 ST
AT BE S R 2 W R S # 728 B g 2 W A8 AR Y IC
MBTHFE T o B & A P 2 T LIRRILZ
Ty AR G 1, DTS T 22 I A T A

550
500+ 8
& A TR
S 450 O TRERRRIBA
) A SRR
g 400 O SRMERWIRA
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p -O- MEAR WAL
350 -
g e ——— B ——
B 5E———=_— S \%
300 -
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Pl 6 TR )Xk A R Fp 22 M 5 a2 1 5 )

Fig. 6 Effect of storage time on polyphenol content in fruits
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B 7 aTLLE W, AKSRAEERGEI R TSS & 34A i

Sy TR/ R LAY & 51 S N NS A & R AR
IR, KRG IAVERY . & TSR SR o
fif e AL BB A T i M 5, £ 4 TSS =iy LT,
812 d RIBIRAR THER . &80 . 840 TSS &
KR B K T 2.50% . 2.09% .
2.53%, TIRIELHN) TSS Pt 58 EE K SRAH 435
WRT 1.12%. 1.09%. 1.33%, iR n] L
I/ I s AR KSR B SR I AR, 98> TSS
FE LT

2
20F //,,:?i;;;;;;ﬁz':':ffi ~ —i
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Fig. 7 Effect of storage time on TSS content in fruits
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Kl 8 ATBH R, A IR AL A /K S Rl i 2 R i
TREHE AR, TR T KR PR AR
BRI I AE o TR IR AL AT A R A i T R
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Fig. 8 Effect of storage time on titratable acid content in fruits
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PCA 4. B56, X 6 MNMEFREI T — 1A 3,
X= (JFUREFIME ) Ariiim s, SXFRHBR T ARH
FEbR ) A ] B K B AN A S o 38—k A B B
mE 8 fimm. ¥ 6 NMEhRRIS AT EMS, F£9
J F WA FEE R B 550K . AR 9 ITRAERE
HAME[E =1, HJ7 22 iR R A gy, E sy
1 (PC1) [WHFFE(E N 4.851, HZETTHRRN 80.857%,
FHr 2 (PC2) WIFFIEESN 1.690, J72ETaikFh
11.497%, XA MM T 6 14645 92.354% 15 E,
RER T i S WA TR AR (B ) B AR AR Tk 3

* 8 HEtRY— A B

Table 8 Data of each index after homogenization

MM S @z sm TS D
Tod RO RQ @) wlika@) TRE) fi(@

THEE 0 -114 -133 -1.72 057 -1.15 113
WA 4 045 -0.15 -0.66 137 -030 043
8 045 048 006 008 019 029
12 114 099 060 -089 123 -1.14
TFHEEL 0 —1.17 130 -124 -044 113 114
ARURBEA 4 035 019 032 132 -046 031
8 035 048 050 015 042 -0.15
12 .17 102 106 -1.02 116 123
LW 0 —135 —122 -2.66 017 -134 112
TR —0.09 -035 -099 121 -0.05 026
8 045 052 -0.02 -0.17 034 -0.09
12 085 106 101 -121 104 -1.29

~

Ak 0 129 -1.18 203 062 -1.16 125
REBAE 4 009 038 -129 087 -047 028

8 027 045 009 -0.12 061 046
12 L1l 112 070 -136 102 107
W0 -126 129 -1.76 -050 -1.09  1.19
WIRAL 4 025 -023 -129 121 -055 028
8 046 048 045 036 055 028

12 1.06 103 084 -1.07 109 -1.19

¥ 0 -120 -124 041 041 -1.17  1.I8
RIRIEEAL 4 025 030 -139 083 028 024
8 025 047 274 021 021 -0.18

12 120 107 705 -145 123 123

# 9 FUTRRAEERN R B 22 TTHR
Table 9 Principal component eigenvalues and cumulative
variance contribution rate

EMSY O RRE S JTEITRER% RBUFZE TR/ %
1 4.851 80.857 80.857
2 1.690 11.497 92.354
3 0.412 6.871 99.225
4 0.016 0.275 99.499
5 0.016 0.269 99.768
6 0.014 0.232 100.000

2.42 % F PCA &R T A

Zeat F o i H4EEC, PCL A1 PC2 1Y R
FR7 2 BTl 92.354%, X iR T E B F5
HT PC1 Al PC2, AR AR 8 b5 753X A 1L 53
AR A BT DA ] — A 4R RS R, il 9
e WL 9 ATLIE Y, KEZER . JFME . TSS
S 2EHE PCL I[0~4]IX 0], PEHHX 4 M5
PRl PC1 2HLIEASC, REZE | KA. TSS &
S Y 3R g AT, R 3 SR AR LL A R P [RD 1
ER; 2By &8 PC2 BY[0~2]X [A], Ui iZFE b
M PC2 RIEAMIK, BLZ R 5 I G & 1
IR

M 9 WRTLIEH, 3 FhAR TR K SR e i 5] Herp
HIFERR T EL, TEES 0 d I, 3 Rh/KSRAY TS 2> KAR SR 4
TE PC2 MY[-2~0]IX[H]; 7E55 8 d FISE 12 d B, Kik
JECZH ) 7K SR 5 U BB A A AL R A I 225, JF
H AR A RA KA PCLAE, 560 H: 5 R
T WRFERNA, JCHREA, S 12 d B R
TR S5 iR IR A 228k, R A R RIER
I 0 d BEEARIL . PCA 45 5 AEAR 4 Hb i WA 143 %o
3 FRAKERARA — PR EERCR R X A 4 (R 4

20 ‘g d4 d
1+ a4 d
44 4d *8d
8 ‘g RER
gd 8d SRR
- 8d o> TSSE#
X 9 =
n /””0 \ 12d
5 0d HTHER a2 *Alézdd
8 %04 12d
a od A TR
1k A TR
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Fig. 9 Principal component analysis diagram
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