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Chitin tir vé6 tom thé chan trang 1a phu phdm thiy san kho tan, nén it duoc tmg dung.
Nanochitin 1a mot doan mach ctia chitin c¢6 kich thuéc nhd, phan bo tot, vi vay st dung
nanochitin 1a huéng nghién ctru hita hen nhiéu tng dung. Muc dich ctia nghién ctru nay 1a khao
sat va thir nghiém cac diéu kién thuy phan két hop véi xtt ly siéu am, nhim tao ra san phidm c6
tiém nang tng dung trong viéc gidm ham luong mudi khi ché bién thuc phdm. Nghién ctu da
lua chon duwoc phuong an nhu sau: Chitin tir tom thé chan trang duoc thuy phan bing dung
dich axit HCI 3,5 N & nhiét do 90°C, ty 1é dung dich axit/chitin 25/1, thoi gian 150 phut. San
pham sau thdy phan duoc lam sach axit réi siéu am theo ché do: Cuong do 86%, thoi gian 36
phut, ty 1& dung méi/co chét la 68/1. Sau siéu am, thu héi nanochitin bang phuong phap dong
kho. Nanochitin thu duoc c6 kich thuéc trung binh 420 nm; do hoa tan 67,62%, thé zeta 20,7
mV. Két qua thé zeta ctia nanochitin gidm khi b6 sung dung dich NaCl 0,03% da chimg minh
nanochitin c6 tuwong tac véi ion Cl-. Su tuong tac nay tao ra kha nang tang cam nhan vi man cho
dung dich NaCl. Phuong phap danh gia cadm quan cho thdy: Khi bé sung nanochitin nong do
100 pg/ml da lam ting vi man cho dung dich NaCl 0,65% & mirc khac nhau c6 nghia o = 5%. Két
qua nay da khang dinh tiém nang tng dung nanochitin dé gidm mudi trong ché bién thuc
phidm. Dong thoi mé ra huéng déng gép quan trong cho viéc gidm mudi trong khiau phan an,

giup ngan ngira nguy co bénh tim mach cho nguoi tiéu dung.

T khéa: Nanochitin, hoa tan, siéu 4m, dong kho, giam mdn.

1. DAT VAN BE

Chitin 1a polysaccharide tén tai rat nhiéu
trong tu nhién chi sau cellulose. Chitin cé nhiéu
trong v tom, cua, mai muc... Vé mat ciu truc,
chitin c6 dang cac “b6 soi”, gom ving tinh thé va
vung vo dinh hinh xen 1an nhau. Céc ving tinh
thé bén, cac vung vo dinh hinh kém bén va c6 thé
hoa tan trong moi truong axit. Chitin c6 tinh
tuong thich sinh hoc cao, c6 kha nang phan hay
sinh hoc, hdp phu... Tuy nhién, chitin khong thé
hoa tan hoic phan tan trong nudc nén kha nang
tng dung rat han ché.

Nanochitin la mét doan mach ctia chitin, c6 hai
dang dién hinh (dang soi, dang tinh thé hinh que),

dugc tao thanh tir chitin. Voi kich thudc nanomet,
nanochitin c6 nhitng tinh chat vuot troi so véi chitin
nguyeén liéu nhu kha nang hoa tan cao, bé mat mang
dien tich. Nhing thay ddi nay khién nanochitin c6
nhiéu tng dung hon va duoc nhiéu ngudi quan tAm
dén viéc tao ra nanochitin.

Nhiéu phuong phap tao nanochitin da dugc
quan tAm nghién ctu: Phuong phap nghién [1, 2],
phuong phap dong héa & ap sudt cao [3], oxy hoa
trung gian [4, 5], phuong phap thuy phan [6,
71,...Tuy nhién, cac nghién cttu d6 phan 16n tap
trung nghién ctu kich thuwéc ctia nanochitin, chua
nghién ctu tac dong cta cac yéu to dén mic do
thiy phan, hiéu qua tao nanochitin, chua cé san
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phdm nanochitin duogc tao ra tir chitin vo tom thé
chan tring Viét Nam. Cac tinh chat ctia nanochtin
nhu @6 hoa tan, kha nang tuong tac ciia nanochitin
voi ion trong dung dich NaCl,...chuwa duoc quan
tam nhiéu, nén sé khé mé rong tng dung [8].

Viéet Nam c6 nguédn thiy hai san thuoc loai
giap xac nhiéu va phong phu. Cong nghiép ché
bién va xudt khidu thay hai san luon kém theo
lwong 16n phy, phé phdm c6 thanh phan chinh 1a
chitin dang can dugc ché bién, tan dung. Hién nay
co rat it nghién ctru tao nanochitin tir phé phu
pham ctia cac loai hai san & Viet Nam.

Nghién ctru nay l1a thit nghiem céac diéu kién
thuy phan chitin bing phuwong phap axit két hop
sieu am dé dua ra ché do phu hop “cat” nhd
phan t& chitin dén kich thudéc c& nanomet,
huéng toi tng dung gidm mudi trong ché bién
thuc pham. Két qua nghién cttu c6 thé tng dung
dé tan dung hiéu qua phé phu phidm, gép phan
nang cao gia tri kinh té cho thay hai san va giam
0 nhiém moi truong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

Chitin da tinh sach ttr chitin vo tom thé chan
trang (Litopenaeus vannamel) cta Cong ty Ché
bién Thiy san tai tinh Binh Thuan, cé ham luong
khoang 0,42% va ham luong protein la 0,34%. Hoa
chat st dung: Axit clohydric, natri carbornat...
thuoc loai tinh khiét ding trong thi nghiém.

2.2. Phuong phap nghién ciru
2.2.1. Nghién cuu tao nanochitin

Nanochitin dwoc tao ra dua theo quy trinh
tham khao tir cac nghién ctru truéce day [6, 7, 9, 10]
va thé hién & hinh 1, chitin nguyén liéu nghién
thanh bot co kich thudc lot ray 0,5 mm. Phdi tron
bot véi dung dich xdc tac HCI theo ty 1¢, nong do
ctia mau thi nghiém réi thuc hién qua trinh thay
phan. Sau khi thiy phéan, rira sach mau va tién
hanh siéu am. Két thuc siéu am, mau duogc thu hoi
bang sdy dong kho. Trong quy trinh nay, tap trung
nghién cttu cong doan thay phéan va siéu am.

Siéu
am hoi

Thu

Thuy Rira ,
phan
| I
Dung Nude
dich HC1

s >

Hinh 1. So d6 quy trinh thi nghiém tao nanochitin.

+ Khao sat don yéu to
- Cong doan thily phan

Qua trinh thtly phan khao sat 4 yéu t6: Nhiét
do, néng do HCI, thoi gian thay phan, ty 1é dung
dich axit/chitin. Trong do6, nhiét d6 khao sat tir 60
-100°C; nong d6 dung dich HCI tir 1,5 - 4,5 N; thoi
gian thay phan ti 30 - 210 phut; ty 1é dung dich
axit HCl /chitin tir 10 (10: 1) dén 40 (40: 1). Thoi
gian lang ctia sdn pham sau thtty phan la thong s6
dung dé danh gia mtc do thiy phan. Sau méi lan
khdo sat mot thong s6, gia tri cho thoi gian ling
cao sé dugc chon lam tri s6 c6 dinh cho khao sat
thong so tiép theo. Két thiac qua trinh, lua chon
mau thiy phan, rira sach dung moi bing nuéc cat
dé dung lam nguyeén liéu nghién cttu cong doan
siéu am.

- Cong doan siéu am

Qua trinh siéu am khao sat 3 yéu t6: Cuong do
siéu am, thoi gian siéu am, ty 1é dung moi/co chat.
Trong &6, cuong do siéu am khao sat tir 30 - 90%
(cuong do siéu am 100% tuong tng voi cong suat
dau ra 700 W); thoi gian siéu am tir 15 - 45 phut; ty
lé dung moi/co chat tir 20: 1 dén 80: 1. Két thic
situ am, thu hoi san phdm bang sdy dong kho.
Phan tan san phdm trong nudc cit theo ty 1& roi
xac dinh d6 nhot, do hoa tan. D6 nhét, do hoa tan
la 2 dai luong danh gia hiéu qua siéu am. Két qua
khao sat don yéu t6 duoc dung lam co s& dé thuc
hién quy hoach thuc nghiém.

+ Quy hoach thuc nghiém va toi uu céng cong
doan siéu 4am

St dung quy hoach bac 2 mo6 hinh Box-
Behnken cho 3 yéu to: Thoi gian siéu am (A),
cuong do siéu am (B), ty 1& dung moi/co chat (C).
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T6i uu ché do siéu am theo thuat toan "ham
mong doi" duoc dua ra boi Derringer va Suich.

222 Nghién ciu kha nang gidm mudi cua
nanochitin

+ Nghién ctu ddnh gii tiém ndng tang vi man
cua nanochitin

bé danh gia tiém nang ting vi man cua
nanochitin, tién hanh chudn bi cac dung dich
nanochitin & nong do tir 50 - 250 pg/ml. Cac mau
nay sé duoc bd sung dung dich NaCl va do thé
zeta ctia hon hop dung dich, mau d6i ching (chi
c6 nanochitin). Su chénh léch thé zeta gitta mau
d6i ching v6i mau chira hon hop dung dich sé la
co s& dé danh gia tiém nang ting vi min cla
nanochitin.

+ Nghién citu gidm mudi trén dung dich NaCl

- Dung dich NaCl 0,65% duoc chudn bi. Mau
doi chimg D, 12 dung dich NaCl 0,65% (néng do
nanochitin 0 ug/ml). Cac mau thi nghiém (D,, D,,
D.,) 1a dung dich NaCl 0,65% dugc bd sung
nanochitin néng do tir 100 - 200 pg/ml. Méau thi
nghiém va doi chimg duoc danh gid vi min bing
cam quan v6i phép thir so hang. Tir két qua phép
thit sé xac dinh duoc nong d6 nanochitin cé tac
dung tang vi man cho dung dich NaCl 0,65%.

2.3. Cac phuong phap phan tich

- X4c dinh kich thuéc bang phuong phap nhiéu
xa laser [11].

-Xac dinh d6 nhot biang nhoét ké Ostwalt.

- Mo ta hinh dang nanochitin bang st dung kinh
hién vi dién t&r phat xa truong (FE-SEM) [12].

- Xac dinh @6 hoa tan theo phuong phap cia
Naiu va cs (2020) [11].

- Xac dinh thé zeta bing phuong phap tan xa
anh sang dong.

- Xac dinh thoi gian lang: Phan rian dé do duoc
phan tan bang nuoc cit trong 6ng lang. Hon hop
duoc dé lang tu nhién & nhiét do phong va thoi gian
lang duogc ghi lai sau khi hoan thanh qua trinh [13].

- Danh gia cdm quan bang phép thir so hang:
Hoi dong gom cac chuyén gia phan tich thuong
xuyén danh gid san phim, duoc dao tao dé nang
cao kha ning nhan biét, phan biét cac tinh chat

cam quan cta san pham. Cac thanh vién hoi dong
xép hang cac mau theo thtr ty ting dan cta do
min: 1, 2, 3, 4 trong d6 mau it min nhat duoc xép
hang 1a 1 va mau man nhat 1a 4. Két qua xép hang
dugc chuyén ddi thanh diém tuong tmg dua trén
phuong phap cua Fisher va Yates (1942): 1,03,
0,30, -0,30; -1,03. Sau do, tién hanh phan tich
phuong sai, so sanh va dua ra két luan vé mirc do
man cta cac mau trong loat mau thir [14].

- Phuong phép thong ké: Cac thi nghiém duoc
lap lai 3 lan. S6 liéu thi nghiém duoc phan tich
phuong sai.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién cttu tao nanochitin

3.1.1. Anh hudng cia céc yéu t6 cong nghé
dén qud trinh thuy phan va siéu 4m chitin

+ Cdc yéu (0 anh huong dén qud trinh thiy phan

- Nghién cttu anh huéng cta nhiét do dén thoi
gian lang ctia mau thay phan cho thdy, trong
khoang gia tri khao sat, thoi gian lang ctia mau
tang theo nhiét do thay phan. Hién tuong nay xay
ra manh trong khoang nhiét do tir 70 - 90°C. Sau
do, tiép tuc tang nhiét do thi thoi gian ling cta
mau tang rat it (Hinh 2a). Xét gia tri thoi gian lang,
nghién ctru Iya chon nhiét do6 90°C cho khao sat
tiép theo.

- Nong @6 dung dich axit HCI anh huong dén
thoi gian lang ctia mau thiy phan

Trong khoang nong do khao sat (tir 1,5 - 4,5
N) khi ndong @6 dung dich axit ting, theo d6 thoi
gian ldng ctia mau thay phan ting. Qua trinh nay
ting manh trong khoang néng do tir 2,0 - 3,5 N,
tang cham lai trong khoang 3,5 - 4 N, sau d6 tang
khong dang ké khi nong do tir 4 - 4,5 N (Hinh 2b).
Vi vay, nong do 3,5 N duoc lga chon cho khao sat
tiép theo.

Két qua mo ta trén do thi hinh 2c cho thiy,
thoi gian lang ctia mau tang theo thoi gian thay
phan. Hién twong nay dién ra manh trong khoang
thoi gian tir 60 - 150 phut, dat gia tri cao tai thoi
diém thuy phan 150 phuat. Sau do, khi thoi gian
thily phan tie 150 - 210 phut, thoi gian lang cta
mau tang nhung rit cham. Cin ct vao két qua
qua trinh, nghién cttu lya chon thoi gian thuy
phan 1a 150 phut cho cac khao sat tiép theo.
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Hinh 2. Anh hudng clia c4c yéu t6 thity phan dén thei gian ling mau thiy phan
a) Nhiét do; b) Nong do dung dich HCI; c) Thoi gian thity phan; d) TV lé dung dich axit/chitin

- Ty 1é dung dich axit/chitin ciing anh huoéng
dén thoi gian lang ctia mau thiay phan. Khi ty lé
dung dich axit/chitin tang tir 10: 1 dén 25: 1, thoi
gian ldng clia mau tang nhanh, dat gia tri cao tai ty 1¢
25: 1, sau d6 thoi gian lang hau nhu khong tang theo
ty 1é nita (Hinh 2d).

Tur két qua khao sat cac yéu to anh huéng dén
qua trinh thay phan, nghién cttu chon 3 mau co gia tri
thoi gian ling cao dé khao sat cong doan siéu am. Do

12 cAc mau c6 nhiét do thuy phan, nong do HC], thoi
gian thuy phan va ty lé dung dich axit/chitin 1an heot
1a mau B1 (90°C; 3,5 N, 150 phut, ty & 20: 1); mau B2
90°C; 3,5 N, 150 phut, ty le 25: 1) va mau B3 (90°C;
3,5N, 150 phut, ty 1& 30: 1).

+ Anh hudng ctia mot sé yéu té cong nghé dén
cong doan siéu am

- Anh huéng ctia cuong do siéu am dén do hoa
tan, do nhot ctia san phdm.

N Do nhét (OE
1,40 1 DO nhot (CE) 65 Hoa tan (%) 1,45 - CE)
1,35 1,40
130 | 2 eFa 1,35 |
A°.. 130 4 8 {
1,25 4 / ’ veee B2
1,20 * —— 1 1,25 1 -t oB3
vews B2 1,20
115 | o . B2
- oB3 1,15 1
1,10 A 1,10
1,05 — T 5 —— —T 1,05 T T T T T T |
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Hinh 3. Anh hudng ciia cac yéu t6 siéu am dén @6 nhét va d¢ hoa tan sén phdm
(a-b). Cuong do siéu am; (c-d). Thoi gian; (e-f). Ty 1é dung méi/co chat

Két qua mo ta trén dé thi hinh 3(a-b) cho thay,
trong khoang gia tri nghién cttu, d6 hoa tan va do
nhét ctia san phdm déu ting theo cudng do siéu
am. Hién tuwong nay xay ra manh trong khoang
cuong do siéu am tir 40 - 80%, sau d6 cham lai va
gan nhu khong ting nita. Can ctt vao két qua thuc
nghiém, nghién ctu lwa chon cuong do siéu am
80% cho nghién cttu tiép theo.

- Anh hudng cia thoi gian siéu 4m dén do hoa
tan, do nhot cia san pham.

Két qua mo ta trén hinh 3(c-d) cho thdy, trong
khoang gia tri khao sat, do hoa tan va do nhét cta
cac mau tang theo thoi gian siéu am. Hién tuong
tang nay dién ra manh trong khoang 15 - 35 phuit,
sau khoang thoi gian d6 cac dai luong nay ting
khong dang ké.

Can ctr két qua gia tri d6 nhdét, do hoa tan cta
cac mau, nghién cttu lua chon thoi gian siéu am 1a
35 phut cho cac khao sat tiép theo.

- Anh hubng ty Ié dung moi/co chat dén do
hoa tan, dp nhot cua sian pham

__ . R

e ¥ / Yi \/‘ :
Hinh 4. Anh FE-SEM nanochitin ciia miu B22, do
phéng dai 20.000 14n

Két qua mo ta trén dé thi hinh 3(e-f) cho thay,
ty lé dung moi/co chat tang tir 20/1 dén 60/1, do
hoa tan, @6 nhot cia cac mau B1, B2, B3 ting
nhanh, dat gia tri cao tai ty le 60/1. Sau do ty le
tang thi do nhot, @6 hoa tan tang rat it.

Két qua khao sat cong doan siéu am cho thay,
trong khoang gia tri nghién cttu, khi ting cac dai
lwong cuong do siéu am, thoi gian, ty lé dung
moi/co chat.

Xét tinh hiéu qua, nghién ctu lra chon mau B2
c6 ché do thay phan va thoi gian lang 1a: 90°C; 3,5
N, 150 phut, ty & 25: 1; thoi gian lang 1a 125 phut.
Trén loat mau B2, chon mau B,, (1,416°E; 64,25%)
c6 do nhot va do hoa tan cao xac dinh mot s6 dac
tinh ctia san pham. Két qua nhu sau: Kich thuoc
trung binh la 439 nm va hinh dang duwoc mé ta &
hinh 4.

Tir cac dic tinh trén, cho thdy rang san phdm
tao ra c6 dang hinh que, kich thuéc trong khoang
vat liéu nano. Vat liéu ciing c6 do hoa tan cao
(64,25%), pht hop voéi muc tiéu gidm mudi trong
thuc phdm. Két qua nghién ctru c6 su twong dong
voi nhiéu phat hien da timg cong bo trudc day [7,
11]. Tuy nhién, két qua nghién cttu c6 mot s6 diém
tich cuc hon, da xac dinh duoc ro thong sé cta qua
trinh siéu 4m (cuomg do siéu am, thoi gian, ty lé
dung moéi/co chat). Nghién ctu ciing xac dinh
duoc do hoa tan, thé zeta cfia nanochitin san
pham. Nhitng diém nay cac nghién ctru truéc chua
cong bo [10, 15].

Vi phuong phap thiy phan két hop siéu am,
nghién ctu ciing c6 dugc nhung vu thé nhat dinh.
So véi phuong phap dong héa ap suat cao [3],

74 NONG NGHIEP VA MOI TRUSNG - KY 2 - THANG 7/2025



KHOA HOC & CONG NGHE

nghién co hoc [1, 2] thi phuong phap st dung
thiét bi don gian, dé van hanh. San phim tao ra
¢6 kich thudc nho, do hoa tan, thé zeta cao hon.
So v6i phuong phap oxy hoa trung gian [4, 5] thi
héa chat nghién ctru st dung phd bién, tiét kiém
chi phi va it gay 6 nhiém hon. Nhitng diém mai
nay cho thdy, két qua nghién ctu cé tiém niang
tng dung vao thuc té.

3.1.2. Quy hoach thuc nghiém va toi vu hoa
cho céng doan siéu dm

St dung quy hoach Box-Behnken cho 3 yéu t6
thoi gian siéu am (A), cuong d6 siéu am (B) va ty
1é dung moi/co chat (C) véi 17 thi nghiém trong d6
5 thi nghiém lap tai tAm, hai ham muc tiéu la do
nhot Y, va do hoa tan Y, Két qua duoc trinh bay
trong bang 2.

Béng 1. Gi4 tri ma hoa va thire nghiém ciia cac yéu t6 thie nghiém cong doan siéu 4am

Mic
Bién so Ky hiéu Ponvi Thap-1 | Trung binh 0 Cao 1l
Thoi gian siéu am A phut 30 35 40
Cuong do siéu Am B % 70 80 90
Ty lé dung moi/co chat C ml/g 50 60 70
Bang 2. Ma tran thi nghiém va két qua cong doan siéu am
STT Thoi gian Cuong do Ty le Do nhot | Do hoatan
1 35 80 60 1,418 64,35
2 35 70 70 1,410 62,91
3 35 70 50 1,376 56,00
4 30 80 70 1,386 58,96
) 40 80 50 1,388 59,30
6 35 90 50 1,385 58,66
7 35 80 60 1,416 64,27
8 35 80 60 1,416 64,25
9 40 70 60 1,410 62,90
10 35 90 70 1,423 66,11
11 40 90 60 1,422 65,70
12 30 70 60 1,373 55,30
13 35 80 60 1,417 64,30
14 30 80 50 1,358 52,20
15 40 80 70 1,430 67,00
16 35 80 60 1,415 64,18
17 30 90 60 1,383 58,24
Két qua phan tich héi quy cho ham Y;, Y,
Bang 3. Két qua phan tich héi quy - Do nhét (Y,)
Nguon goc Phuong sai Chuén F Giatri P
Mo hinh 0,0008 951,13 <0,0001 Thich hop
A 0,0028 3279,09 <0,0001
B 0,0002 282,15 <0,0001
C 0,0025 2938,65 <0,0001
AB 1,000E-06 1,17 0,3160
AC 0,0000 57,13 0,0001
BC 4,000E-06 4,66 0,0677
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Nguédn goc Phuong sai Chuan F Giatri P
A2 0,0008 922,34 <0,0001
B2 0,0001 159,90 <0,0001
Cz 0,0006 731,52 <0,0001
Khong tuong thich 3,333E-07 0,2665 0,8470 Khm}lli;hmh
Bang 4. Két qua phan tich héi quy - Po hoa tan (Y,)
Nguédn goc Phuong sai Chuidn F GiatriP
M6 hinh 32,95 11733,31 < 0,0001 Thich hop
A 113,99 40590,46 <0,0001
B 16,82 5989,24 <0,0001
C 103,84 36973,60 <0,0001
AB 0,0049 1,74 0,2281
AC 0,2202 78,39 <0,0001
BC 0,0729 25,96 0,0014
A2 29,45 10487,41 < 0,0001
B2 5,00 1781,94 <0,0001
C2 21,50 7656,37 <0,0001
Khoéng tuong thich 0,0013 0,3256 0,8082 Khong thich hop

Kiém tra su c6 nghia ctia cac hé s va su
thich tng cta mé hinh dugc tién hanh bing
phan tich hdi quy (Bang 3, 4), gia tri F ctia 2 mo
hinh lan lwot 1a 951,13 (Y,); 11733,31 (Y,) cho
thdy, mo hinh hoan toan c6 y nghia thong ke voi
d0 tin cay 99,99% (p < 0,0001).

Gia tri F cho sy khong twong thich ctia mo
hinh Y= 0,2665 (p = 0,8470); Y, = 0,3256 (p =
0,8082), them vao do hé s6 tuong quan boi (R
ctia 2 mo hinh 1an luot 1a 0,9992; 0,9999 cho thay
mo hinh mo6 phong dung véi thuc nghiém. Két qua
d6 nhot, @6 hoa tan duoc biéu dién bang mo hinh
bac 2 nhu sau:

Y, = 1,42 + 0,0187A + 0,0055B + 0,0177C +
0,0005AB + 0,0035AC + 0,001BC - 0,0137A* -

0,0057B%- 0,0112C )]
Y= 64,27+ 3,77A + 145B + 3,6C - 0,035AB + 0,2346AC
+0,135BC - 2,64A%- 1,09B%- 2,26C (%)

Tién hanh giadi bai toan téi uu bang cach
chap muc tiéu theo thuat toan "ham mong doi".
T6i wu hoa bang phan mém Design - Expert 11.1
cho ché d6 siéu am duoc lua chon: Cudong do
situ am 86%; thoi gian 36 phat;, ty 1&é dung
moi/co chat 68 ml/g. Phuong an toi vu da duoc
ching minh bang thuc nghiem.

Hinh 5. Anh FE- SEM nanochitin ctia mau P,
0o phong dai 20.000 1an

San phdm phuong 4an t6i wvu (ky hiéu mau P)
duoc xac dinh hinh dang bang anh FE-SEM (Hinh 5)
cho két qua nanochitin c6 dang hinh que. Kich thuéc
trung binh xac dinh theo phuong phap nhifu xa
laser 1a 420 nm. D¢ hoa tan 67,62%, thé zeta 20,7 mV
(ndng d6 0,01%).

3.2. Nghién ciru kha ning gidm mudi clia
nanochitin

321 Xic dinh thé zeta cia dung dich
nanochitin ¢ cdc nong do khac nhau

Céc thi nghiém xac dinh thé zeta cta dung
dich nanochitin & cac néng do khac nhau duoc mo
ta trén do thi hinh 6a.

Két qua mo ta trén do thi hinh 6a cho thay,
trong khoang gia tri nong do khéo sat, khi ndng do
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thap, thé zeta rat nhé. Khi tang nong do nanochitin
thé zeta tang len. Tt nong do 100 - 250 pg/ml zeta
cao, tang rat it. Tt két qua nay, nghién cttu chon
nong do 100 - 250 pg/ml dé nghién ctru sy thay déi
thé zeta khi c¢6 mat cta NaCl trong dung dich
nanochitin.

Thé zeta (mV)

10 ] . . . sl
50 100 150 250
Nong d6 nanochitin (ug/ml)
Hinh 6a. Thé zeta ctia cac dung dich nanochitin &
ndng @d khac nhau

3.2.2. Xac dinh thé zeta ciia hon hop dung dich
nanochitin va NaCl & cdc nong do khic nhau

Dé nghién ciru sy thay d6i zeta khi them NaCl
vao dung dich nanochitin, cac dung dich
nanochitin nguyén chat va dung dich nanochitin
c6 b6 sung NaCl duoc xac dinh thé zeta. Két qua
mo ta trén do thi hinh 6b.

Két qua mo ta & hinh 6b cho thdy, khi them
NaCl vao dung dich nanochitin, thé zeta ctia hén
hop gidm so véi dung dich nanochitin ban dau.
Diéu nay cho thdy, nanochitin cé twong tac voi
inon CI. Khi nanochitin tuong tac véi ion CI sé
khién céc ion Na+ trong dung dich tré nén linh
dong hon, "tr do" hon. Diéu nay sé khién co hoi
dé jion Na+ tiép xuc véi co quan vi gidc duoc nhiéu
hon. Su tuong tac ctia Na+ lai 1a tic dong chinh
trong qué trinh cdm nhan vi man cua vi giac. Két
qua la nanochitin c6 kha nang tang vi man cho
dung dich NaCl

¥ 0% NaCl
30 E0,03% NaCl

20
15
10 R

100
Nong 6 nanochitin (ug/ml)

Thé zeta (mV)

Hinh 6b. Thé zeta ctia hdn hop nanochitin va dung
dich mudi & cac ndng d6 khac nhau
3.2.3. Xdc dinh nguong tiang cim nhin vi man
ctia nanochitin

Bang 5. Thit te xép hang cila cic miu
MauD Mau D, Mau D, Mau D,
Thanh (Dung dich ONa cl (Dung dich NaCl (Dung dich NaCl (Dung dich NaCl
vién : 0,65% +100 pg/ml 0,65+150 pg/ml 0,65+200 pug/ml
0,65%) . " "
nanochitin) nanochitin) nanochitin)
1 2 1 3 4
2 2 1 4 3
3 1 2 4 3
4 2 1 3 4
5 1 2 3 4
6 1 2 3 4
7 2 1 4 3
8 1 2 3 4
Téng 12 12 27 29

Céc mau thi nghiém (D,, D,, D,) 1a dung dich
NaCl c6 bé sung nanochitin va mau doi ching
(D) duoc chudn bi. Panh gi4 cac mau theo mirc
d6 man: Mau nhat nhat xép vi tri 1, mau man nhat
X€p vi tri 4, két qua dugc thé hien & bang 5.

Két qua bang 5 cho thiy, mau D,va D, co gia
tri nhoé nhat, ngang nhau; mau D, 16n hon va mau
D, 16n nhat.

bé x4c dinh d6 min ctia cic mau hon kém
nhau & mtc cé6 nghia, can tién hanh phan tich
thong keé. Cu thé, tir bang thit tu xép hang clia cac
mau, chuyén déi sang bang diém quy uéc theo
phuong phap cta Fisher va Yates [14]: Vi tri s6 1
1a 1,03; vi tri s6 2 1a 0,30; vi tri s6 3 12-0,30 va vi tri
s6 4 1a -1,03. Tién hanh phan tich phuong sai, két
qua duoc thé hién trong bang 6.
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Bang 6. Mitc 6 man cfia cac méu

Mau D, D, D, D,
Trung b b
. 0,66* | 0,66* | 0,57° | -0,76
binh

Cdc mau cé sé mi ky hiéu khic nhau biéu thi
sirkhdc nhau co nghia ¢ mic a.=5%

Bang 6 mo6 td mau D,, D, giong nhau. Mau
D,, D;khong khac nhau & mic y nghia a= 5%. Két
qua nay cho thay, voi dung dich NaCl 0,65% khi
b6 sung 100 ug/ml nanochitin chua thay tac dung
tang vi man. Tang nong do nanochitin lén 150
pg/ml thi xac dinh thdy ro vi man tang lén. Tiép
tuc tang nong d6 nanochitin dén 200 pg/ml thi
tac dung ting vi man cing khong hon nong do
150 pg/ml. Piéu nay cho thay, 150 pg/ml 1a nong
@6 phu hop dé st dung cho viéc cai thién vi man
cho dung dich NaCl. Phat hién kha ning tang
cam nhin vi mian cua nanochitin cé sy tuong
dong véi mot vai nghién ctru da cong bo [8, 15,
16]. Tuy nhién trong nghién cttu kha nang tiang vi
man duoc xac dinh tai nong do 0,65% NaCl, 1a
nong do phé bién trong thuc phdm. So voi cong
b6 cta Jiang va cs (2017), Tsai va cs (2019) [8,
15], nghién ctu tai ndong do NaCl 0,3%, két qua
nghién ctru ndy c6 y nghia thuc tién hon, kha
nang tng dung vao ché bién thuc phdm dé giam
mudi 13 cao hon.

4. KET LUAN

Két qua nghién ctru khing dinh chitin tinh
sach tir vd tom thé chan trang c6 thé chuyén héa
thanh nanochitin bang phuong phap thily phan
két hop siéu am. San pham thu duwoc c6 kich
thudc nho, do hoa tan cao va kha nang ting cam
nhan vi man khi bé sung vao dung dich muéi, qua
d6 cho thdy tiém nang tmg dung trong viéc giam
ham luong mudi khi ché bién thuc phdm, phu
hop v6i muc dich nghién ctu da dé ra. D€ hoan
thién, mé rong ung dung, cac nghién ctu tiép
theo nén tap trung danh gia sau hon vé tinh an
toan, co ché ting cdm nhan vi min, hiéu qua
gidm mudi trong cac loai thuc pham cu thé, ciing
nhuw nghién ctu tht nghiém quy mo pilot va
thuong mai hoa san phdm nanochitin.
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PRODUCTION OF NANOCHITIN FROM WHITELEG SHRIMP SHELLS VIA ACID HYDROLYSIS
COMBINED WITH ULTRASONICATION FOR SALT REDUCTION APPLICATIONS IN FOOD

Nguyen Thi Cha®?, Ho Phu Ha', Nguyen Tien Thanh?, Do Thi Yen®
1 School of Biotechnology and Food Technology, Hanoi University of Science and Technology

?Faculty of Food Technology, University of Economics - Technology for Industries

Abstract

Chitin sourced from white-leg shrimp shell waste presents low water solubility, restricting its
incorporation into applied systems. However, transforming chitin into a nanoscale form
enhances its dispersion behavior and functional performance, expanding its potential
applications. This study focused on establishing conditions for acid-assisted hydrolysis coupled
with ultrasonication to produce nanochitin to support sodium reduction in food systems. In the
optimised procedure, shrimp shell chitin was hydrolyzed using 3.5 N HCI at 90°C with an acid-
to-chitin ratio of 25: 1 (mL/g) for 150 minutes. The hydrolysate was then neutralized and
subjected to ultrasonication at 86% amplitude for 36 minutes, applying a solvent-to-substrate
ratio of 68:1. The final product was collected by freeze-drying. Characterization showed an
average particle size of 420 nm, solubility of 67.62%, and a zeta potential of 20.7 mV. When 0.03%
NaCl was introduced, a notable decrease in zeta potential was recorded, suggesting an
interaction between nanochitin and chloride ions. This ionic association is believed to enhance
saltiness perception. Sensory testing indicated that nanochitin at 100 ug/mL significantly
intensified the taste of salt in a 0.65% NaCl solution (p < 0.05). The findings underline
nanochitin’s potential role in reducing sodium levels in food without compromising flavor,
contributing to healthier dietary strategies, and supporting cardiovascular health.

Keywords: Nanochitin, solubility, ultrasound, freeze-drying, salt reduction.
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