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Abstract: Tannic acid-loaded zein nanoparticles (TZP) were fabricated by the anti-solvent method, and the TZP dispersion was dispersed
into a polysaccharide solution with a pH of 4.0 at a volume ratio of 1:2. The effects of different anion-charged polysaccharides (propylene glycol
alginate, PGA; gum Arabic, GA; high-methoxyl pectin, HMP; low-methoxyl pectin, LMP) on the stability of TZP were investigated. The results
showed that the polysaccharide at a low concentration decreased the surface charge of particles, causing the precipitation of nanoparticles, with
the minimum concentration required to stabilize the particles being 0.055% (m/V) for PGA, GA and HMP, and 0.022% (m/V) for LMP. The
changes in the stability of TZP/polysaccharide composite nanoparticles with pH or NaCl were associated with the {-potential of anionic
polysaccharides. GA with a lower potential led to the precipitation of nanoparticles at pH 2.0, 6.0 or 6.5 and a low NaCl concentration, whereas,
LMP with the highest potential stabilized the nanoparticles in the pH range of 2.0~8.0, with the particles precipitating at a sodium chloride
concentration of 30 mmol/L. After freeze-drying, the yield of TZP/LMP nanoparticles reached 95.10% with the tannic acid loading rate as
88.97% and tannic acid content as 5.39%. The research showed that zein/LMP nanoparticles could be used for encapsulating and delivering
hydrophilic bioactive compounds, which are expected to be used in the functional food or pharmaceutical industries.
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Fig.1 Effect of polysaccharide concentrations on the
appearance of nanoparticle dispersion
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Fig.4 Morphology of nanoparticles under atomic force
microscope
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Table 1 The particle size and PDI of TZP/polysaccharide nanoparticles at different pH

GA HMP LMP
ot A24%/nm PDI #242/nm PDI #i4%2/nm PDI
2.0 - - 266.3246.03  0.23+0.01 197.80£2.86  0.20+0.01
3.0 14553232 021001 279.62+5.86  0.25+0.01 178.48£1.96  0.19+0.01
40  121.53+4.74  0.19+0.00 294.35+4.08  0.27£0.01 166.55+1.44  0.24+0.00
50  13320+£3.85  0.20+0.00 321.65£10.67  0.26+0.03 164.9082.49  0.25+0.01
6.0 - - 270334825  0.34+0.04 178.73£2.15  0.23+0.00
6.5 - - 238.50£10.71  0.35+0.03 130.88£1.51  0.24+0.01
7.0 159.93£235 0.21+0.01 197.13£7.70  0.38+0.02 131.40+1.51  0.27+0.01
8.0 129424295 0.20+0.01 178.05£4.21  0.34+0.04 105.98£0.26  0.25+0.01
E CORTHERERE.
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0.20, Tt G KRS — R EAF, ORI ECA TR E -

TZP/HMP Fiki RIRIARTERR T pH B HOK, i KRR
#]321.65 nm, {H7E zein 25 &1 pH FfiE (pH 6.0~6.5)

178

RAZE PR RIBRE pH I zein W5 TR, S5E N
HLAT A R SR R ) E ER A HE R, 24 zein
WOk 2 [RIAH ELAE PSS, S5 2 B B ki1, M
MRARMRL A RAR . B pH {HAI¥E N, Fikift PDI
K, 24 pH>5.0 i, PDI KT 0.34, % 8] TZP/HMP



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.5

YUKFRRAL 3 A AN —, RS Z ] 2, ik
BHTELL 26T m@a%ﬁx'ﬁ zein J0RE 2 [B]FH EAE R
559, fEARRURDRAR A K AR ALK . TZP/LMP [1)
FIAEAE pH 2.0~8.0 o [l Y Bl pH AEL S sy (AR
197.80 nm J8/NZE 105.98 nm). {HTE pH 6.0 i (3T
zein SFHL A pH B RIAFHARGIN (H pH 5.0 B[
164.90 nm #41%] pH 6.0 B 178.73 nm), KL
H e pH T, RBRRIRYE zein ()i HUAH ELAE AN
W55, SFECERRARIEM, (HFTE pH G NG
Fift) PDIEFME T 0.27. —MA N PDLAKT 0.30, 44
KR LR, RAR A S —,  DRIAICE SRR
£ pH 2.0~8.0 Y RERLLT HIARE KRR o

a o )
s - YRR
5t o [l A i

< -10f

a

& -15F

m

Jro 20F
25+
0030 40 50 60 65 7.0 8.0

pH
0

b - ORI
210l - R

<

g -20f

&

2 30t

N
40
_50 1 1 1 1 1 1 J
20 3.0 40 50 60 65 7.0 8.0

pH

Y 0!' N

- YRR
ok > {EAE R
<

g -20f

&

30+

N
40
_50 1 1 1 1 1 1 J
20 3.0 40 50 60 65 7.0 8.0

pH
[E 6 7A[E] pH BIARFRI S 2480 ¢ R
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Fig.7 Effect of NaCl concentrations (mmol/L) on the
appearance of nanoparticle dispersions
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Fig.8 Effect of NaCl concentrations on the particle size and PDI
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