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Tém tdt:

Dé thay thé han the, hién nay mot s6'co sd sdn xudl thuc phdm dd ding phy gia di 1ix
Chitosan. Bai bdo nay trinh bdy mot s6 phuong phdp phan tich dé kiém tra cdc chi tiéu co
bdn cia san phdm di ti Chitosan c6 tén PDP. Phitong phdp xdy dung dudi dang Tiéu
chudn Co s¢ dd duge dp dung tai vién Hod ciing nhu m¢t s& phong thi nghiém tham gia
chitomg trinh KC 10. 20 déu cho cdc két qud 161. Ddy la nhing phiong phdp thong dung, dé
thiee hién khong doi hdi nhimg thiét bi qud tinh vi, ddt tién. Ddc biét trong bdo cdo niy con
dica ra mét phiong phdp méi dé xac dinh dg deacetyl hod (DD) néi cdch khdc la phép dinh
htgng Chitosan bing quang pho ne ngoai UV. Dg déactyl hod ciia Chitosan dugc xdc dinh
bdng dao ham bgc | phé UV ciia chitosan trong axit axétic. So véi nhiing phuong phdp da
dp dung nt truée dén nay nhu IR, NMR thi phuong phdp nay thoi gian phén tich nhanh hom
va d¢ chinh xdc tieong dvong nhu NMR.

Summary:

In order to replace borax, recently some food processing manufacturers have been
using additives derived from Chitosan. This paper represents different methods to analyze
principal parameters of the Chitosan derivative additives named PDP. The methods
constructed as "satndards of laboratory” have been successfully employed at the institute
of chemistry and other laboratories participating in the KC 10. 20 program. They are well-
known methods that do not require sophistical and expensive equipment. Especially, this
paper also reports a new method to determine degree of deacetylation (DD) of Chitosan or
in other words qualitative determination by UV spectrometers. The deacetyl degree of
Chitosan was determined by first derivative of UV spectral in acetic acid medium.
Compared with other methods using IR or NMR, this analytical method gives similar
results but requires little time.

1. DAT VAN DE

Vi stic khoé cang déng, van dé An todn V¢ sinh thic pham (ATVSTP) dugc péu len
thanh khau hi¢u cho méi ngudi dan, méi co quan chic nang phai c6 trach nhiém tich cuc
thyc hién. D¢ trdnh diing nhimg phy gia thyc phdm I3 nhimg san phdm di tir c4c qué trinh
t6ng hop. cdc nha khoa hoc tr nhiéu chuyén nganh khdc nhau (hoa thuc phdm, hod hop
chat wr nhién, polyme dugc phdm vv) nghién ciu téch chiét cac san phdm ty nhién dé thay
thé. Nhimg san phdm loai ndy ¢6 hai wu viél: ré tién va an toan.

DG6i v6i nhimg phu gia thuc phdm da trd thanh thuong phdm quen thuoc déu di cé
nhimg phuong phdp tieu chudn dé kiém tra chéit luong, nhung nhimg san phdm méi ¢6
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nguén g6 thién nhién doi hoi phai xay dung méi hoac cai tién nhimg phuong phdp tiéu
chudn da c6 sén dé c6 ca s phap 1y kiém tra chét lugng nhing san phédm dé.

II. PHUONG PHAP NGHIEN CUU

Tham khao cic phuong php tiéu chuin quéc té:

Nhimg chét phu gia thuc phdm 1a mot trong céc danh muc c6 sin trong cdc phuong
phdp phan tich chinh thic clia T8 chic AOAC [1] Qudéc 1€ (Hiép hoi Chinh th6ng cira cdc
nha Ho4 Phan tich), d6 1a muc 47. Food additives: Direct, 48. Food additives: Indirect trong
1ap II xvdt ban 14n th 17 ndm 2000.

Trén nguyén téc nhitmg chat phu gia thyc ph&m thi déu ¢6 nhimg chiic nang nhat dinh
va giéng nhau khong tinh dén d6 12 nguén géc thien nhién hay 16ng hop bing con dudng
hod hoc, V1 vay céc chi tiéu dé kiém tra vé tieu chudn ATVS thyc phdm [a khong déi. Cling
chinh vi vay ching t6i vn bdm sdt vao cdc phuong phép cia AOAC tim cich cai tién tim
diéu kién thich hop dé iing dung tai c4c phong thi nghiém Viét nam. Mot muc dich quan
trong nita 12 mudn tim dugc ti€ng néi chung véi céc t6 chic phan tich cla quéc 1€ d& mot
khi sdn phdm ctia Viét nam dugc cong nhan va cé thé xuat khéu ra thj trudng Quéc 1€ thi
chiing ta c6 thé 4p dung ngay cic phuong phap dé mot cdch dé dang.

San phdm PDP (di tir Chitosan) muc dich 12 dé diing nhy mot phu gia tao dong, lam
gidn dai sdn phdm. Ngudi ta cé thé pha vao thach qua, banh ngot, gid, cha thay cho han the
do vay chiing t6i da 4p dung va cai ti€n 1r c4c phuong phap kiém tra Gélatin va bot thuc
phdm.

Mat kh4c, do Chitosan lam tir vo t6m nén céc chi tiéu vé kim loai nang rdt cdn kiém
tra dé ddm bao vé sinh ATTP, vi viy ching t6i con két hgp v6i cdc phuong phép cla khéi
Cong déng Chau Au. Tiéu Chusin chau Au (CEN, November 2000, PrEN 14084:2000) [2)

Tham khao céc phuong phap tiéu chuin Viét Nam:

- TCVN 6468:1998 - Phu gia thuc phdm: Phuong phép x4c dinh céc thanh phén v6 co
(3).

- BO Y €56 837/1998/QD-BYT v/v Ban hanh "Danh muc tiéu chuin vé sinh déi véi
luong thyc, thyc phdm"[4].

111 KET QUA VA BAN LUAN

Trong s6 cdc phuong phap TCCS da xay dung, bai bdo nay chi néu chi tiét vé phuong
phép "xdc dinh d6 DD clia Chitosan" cdn cdc phuong phép khdc, chii yéu dua vao nguyén
tic chung clia cdc phuong phép phan tich dinh lugng thong thudng.

* Cic phuong phép tiéu chuén co sé cta Chitosan
Céng thic hod hoc : C¢H, O.N
a. Phuong phdp dinh tinh:

Theo phép thir dinh tinh clia Chitosan, dé la thir nghiém Van Wisseligh cho mau dac
trung tim dé v6i dung dich Lugol [5].
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boss N s
b. Cdc tiéu chudn co sd vé vé sinh an toan thitc pham

TT Chi tiéu Phuong phép tién hanh Yéu chu Tiéu chudn
| pH dung dich 1% 6,5+75 TCCS
2 Do dm 100-105°C <5% TCCS
3 | Do tro todn phdn 550°C <0,5% TCCS
4 | Can KT trong axit HC1 10 % <01 % TCCS
5 Ham lugng sunphét Trong luong <0,1% TCCS
6 | Ham luong clorua Chudn do <0,05% TCCS
7 Ham lugng As Hip thu nguyén ur <3 ppm TCCS
8 Ham luong Cd Hap thu Nguyén nr < 1 ppm TCCS

Ham lugng kim loai nang o
Hép th wr <10 TCCS
% | (uinh theo Pb) P (fy nguyen ppm
10 :ha;" lugmg % Nita todn Phuong phap Keljdahl >8.0% TCCS
n
11 | Ham lugng Chitosan -nt- 2 94,0% TCCS

c. Phutong phdp xdc dinh dé deacetyl hod ctia Chitosan

Trong bang tiéu chudn & trén cho ta thdy yéu cdu vé chat lugng san phdm dat ra 12 rét
cao, nhumg thyc 1€ dé dat dugc ham lugng Chitosan > 94,0% 1a rat khé. Diéu co ban B phai
chuyén déi dugc Chitin sang Chitosan, tic 12 NHCOCH, phai chuyén hod hét thanh nhém
NH, néi céch khic la do Deacetyl hod cao. Dé c6 dugc cdi nhin cu thé, ta phi xem lai cong
thic c4u tao cba Chitin va Chitosan nhu hinh 1,2, 3 duéi day.

CONG THUC CAU TAO CUA CHITIN VA CHITOSAN

OH
0

HO o
NH
¢=0
&,

Hinh 1. Chitin thuin nhat (chua bi deaxetyl ho4).

OH
o
HO o
NH,
Hinh 2. Chitosan thuan nhat (tat ci cdc mét xich ciia chitin
da bi deaxetyl ho4 hoan toan),
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o 0

HO 0 HO O
o Ipa N
c=0

Hinh 3. DA : D¢ axetyl ho4 (degree of acetylation) trung binh

Thudng chitin/chitosan tén tai & dang hén hop (mot s6 mét xich da déaxetyl hod xen
k& v6i cic mit xich chua bi déeaxetyl hoé).

Nhin vao cong thic cdu tao clia Chitosan ta c6 thé dua vao nguyén 18 Nito dé tim
céch tinh todn 12 hop 1y nhat. Vi cdu tao cia Chitin va chitosan déu cé cdc nguyén ar cfu
thanh gi6ng hét nhau, d6 1a: C, H, O va N, nhung dinh lugng O, C va H thi cén phai c6 may
phan tich nguyén t6. Trong khi dinh lugng Nito tdng s& bing phuong phap Keljdahl da
dugc tieu chudn hod quéc 1€ tr 1au.

Bdng 1. Ty Ié phan tir gam cia Nito trong mot mach Chitin va Chitosan

Chitin, mot mach N-acetyl-D-glucosamin Chitosan, mét mach D-Glucosamin
Nguyénts | S6NT | Ph/ur gam Ty Nguyén 16 | S6 NT | Ph/tir gam Ty
16%N 16%N
C 8 x12 =96 C 6 6x 12=72
H 13 13x1=13 a= H 1l 11 x1=11 | b=8,69
o] 5x16=89 | 6,89% o 4 4 x 16 =64 %
N 1 1x14=14 N 1 I x14=14
Cong 203 Cong 161

R3 rang néu xdc dinh chinh x4c ham lugng ctia Nito tdng s6 16n hon 6,89%, ta cé thé
sd bo két luan d6 12 Chitosan. Van dé & day 1a cdn dénh gid c6 bao nhiéu Nito ndm & lién
két véi acetyl chuyén sang NH,, d6 chinh | do deacetyl.

Cho dén nay do deaxétyl hod cla chitosan vin la mot van dé khé gidi quyét vi chua
c6 mot phuong phép tiéu chudn nao dé c6 thé }am trong tai. Van dé dat ra 1a 1am sao c6 thé
tich rach roi cdc nitg trong polysacharite Nitg nao con thudc chitin (N-acetyl-D-
glucosamin) va Nito n2o da chuyén thanh chitosan (D-glucosamin). Hon nita sin phdm
Chitosan |2 di tir phé thai cla cdc hai san nhu tom, myc, cua, ghe v.v... do vay con nhimg
Nito trong protein chua phan huy hét né ciing c6 lién két amin. Day ciing 1a khé khan khi
dung phuong phép IR hoac MNR.

* Mot s6 phwong phap xéc dinh d deacetyl hoa
1. X4c dinh do DD bing phd cong hudng tir hat nhan proton (H'-NMR)

Dua vao gi4 tri gidi tich phan phd H'-NMR & c4c tin hiéu pic cia nhém CH; vaHégvi
trf2,3,4, 5,6 v 6 ngudi ta cb thé xdc dinh dugc do deacetyl hod Chitin/Chitosan [6].
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2. X4c dinh d¢ DD dua vao phé Héng ngoai (IR) [7]

Xac dinh dién tich hap thu & budc s6ng 1655 - A5 (amit 1) vA Ay (CH) theo phd
IR ciia chitin/chitosan. Tinh tf 1€ A gss/Azg VA theo d6 thi twong quan chudn d€ xdc dinh do
DD & mdu chitin/chitosan [8]. C6 thé xic dinh do DD dya trén gidi hap thy & 1550 cm™
(amit 1) véi chitin/chitosan c¢6 DD thdp. A. Baxter va céc cong sy da cii ti€n phuong phip
x4c dinh do DA dé xuit tinh theo ty 16 Ajgss/Asso Phuong phdp ndy cho phép do duge
chitosan ¢6 DD tir 45% - 100% (DA tir 0 - 55%) [9].

3. Xéc dinh DD bang phuong phép nhiét phan-sic ky khi v6i su c6 mat axit
oxalic [10].

4. Phuong phap chung cat chitin/chitosan véi axit H,PO,

Dung H,PO, & nhiét d6 cao dé tach g6c axetyl trong chitin/chitosan ra du6i dang axit
acetic va dinh luong bing chuan d¢ v6i NaOH [11].

IV. PHUONG PHAP NGHIEN COU

1. Phuong phép dua vAo nito tdng so:

DE xéc dinh DD don thuin hod hoc 12 chi dya vio ham lugng cia N t8ng s6 trong
miu va két hop v6i cong thic tinh do deacetyl hod cha tac gia Nguyén Hoang Ha [12].

IN- 6,89
D = -eeeeer- x 100
1,8

Trong cong thic trén 1,8 1 hiéu s6 giira ty 1& N trong Chitosan va ty lé N trong
Chitin.

Tuy nhién, day 1 mot cach don gidn nhat c6 thé giup ta c6 két qua, nhung rd rang do
chinh x4c khong thoa man khi so sanh v6i nhimg phuong phép phan tich phé c4u tric nhu
Héng ngoai (IR), Cong huong tir hat nhan (NMR).

Bdng 2. K&t qua tinh todn d¢ Deacetyl hod cha mjt s6 mau Chitosan
theo phuong phap hod hoc két hop tinh todn.

uﬂ Tén san pham Nito téng s6 (N) % Do deacetyl (DD) %
1 Mau PDP 831 79%
2 Mau HQ 775 8%
3 Mau NB 836 81.67%
4 Miu PDP 7a 6,98 5%
[ s Mau PDP 7b 6.56 0%
[ 6 MAu PDP 12 6,92 2% ]

Két qua trong bing 2 cho thay khong thé 4p dung d6i véi céc san phdm Chitosan c6
ham luong tong Nito thap dudi <8,0 % vi két qua sé khong ding. Khi so sdnh két qud v6i

phuong phép do phé héng ngoai duéi day ¢6 thé ching minh mot cdch 15 rang cho két luan
trén.
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Bdng 3. Két qua xdc dinh DD bing quang phé hdng ngoai (IR)

STT Ky hiéu mau HH-TT IR RD
1 Mau PDP 79% 85% 1%
2 Miu HQ 48% 7% 38%
3 Miu NB 81.67% 90% 9%
4 Miu PDP 12 2% 66% 96%

2. Phuong phip do dao ham bac nhit phé UV [14]
Theo céc tic gid Su Ching Tan va CCS [13), thi phuong phdp dao ham bac nhdt phé

tr ngoai (1DUVS) cia Chitosan ¢6 thé 4p dung nhu mét phuong phép tiéu chusn dé xdc
dinh chirh xdc do DD cta Chitosan tuong duong véi két qua do bang Cong hudng t hat
nhdn (NMR). Phuong phdp do dao ham bac nhit phé UV cé nhiing wu diém so v6i cic

phuong phip khédc & ché: cdn lugng miu phan tich rét nho, cdc hoa chat, thudc thir va thiét

bi don gidn. Hon nifa, két qua thu dugc khong bi anh hudng bai ham lugng protein con t6n

du trong mau, Ba budc co ban phai thuc hién trong phuong phép UV:

- Xdc dinh diém cit zero (ZCP) bang cich chéng cic phd dao ham bac nhat cia axit
axetic 0,010; 0,020 va 0,030 M tai budc s6ng 203 nm (hinh 4.).

: P2\
-0.10d
»
o

-0,
190,0 20,0

210 0
Nevalavaity Ina.b

10,0 mo.a

Hinh 4. Dao ham bac nhat phd UV cua cdc dung dich Chitosan : Al, A2 va A3: 0,01M;
0,02M; 0,03M axit acetic va cic phé a, b, ¢, d, e cia cac dung dich Chitosan sau: 0,05 mg;

0,10 mg; 0,25 mg; 0,50mg; 1,0mg/0,01 M axit acelic.
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- Lap dudng chudn tr N- acety! - D - glucosamine tinh khiét trong axit acetic (hinh 5).

=]
3 o

S
T

o

o o
[=1
LT R

o

o
o
P

T T T IRASSARAREN T ARSsss annny T 7T
.0 4.0 6.0 80 100 120 140 160 180 200 220 240 260
Reading vs. Concentration mg

~

Hioh §. Dudmg chudn dé x4c dinh d6 DD ciia chitosan, truc tung I gid tri H (mm) va truc
hoanh 13 ndng 46 N-acetyl D-glucosamin (GlcNAc).

- Xdc dinh d¢ DD cia chitosan, can mAu chitosan khoang 0,010g hoa trong 10 m!
axit acetic 0,10 M va dinh mitc v6i nuéc c4t dén thé tich 100ml. Gi tri H thu duwogc 4p vio
dudng chudn dé tim ra GlcNAc. Do DD s& duge x4c dinh theo cong thitc:

DD = 100 - ([A/(W-204A)/161+A] x 100)

3 day, A 1 lugng GeINAc xéc dinh/204 va W 13 lugng can cia mau chitosan dem
phan tich.

Dudi day la nhimg k&t qua ctia ching 16i dé thu dugc khi 4p dung phuong phép UV.

STT Nguédn géc miu DD % DD % (cho truéc)
1 Méu Wako 84% min. 80.0
2 Mdu Katakura Chikka Rin Ltd. 83.5% 83%
3 PDP 03 60% 86% (IR)
4 PDP 04 45% 60% (IR)
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V. KET LUAN

Phuong phép tiéu chuéin co s& d€ kiém tra chat lugng ctia phy gia thuc phdm thay thé
han the c6 ngudn gdc Chitosan ty nhién da dugc xay dyng va kiém nghiém qua c4c sin
pham thuc 1& cia dé ti trong chuong trinh KC 10 — 20 cho thay kha nang 4p dung t6t. Mat
khdc, hién nay trén thi trudmg da c6 rat nhiéu san phdm c6 ngudn géc chitosan nhu cic loai
thu6c bd dudng, chéng béo phi wv. Vi vay viéc xay dung phuong phép tiéu chudn dé kiém
tra chat lugng cdc san pham |a rat cén thiét. Riéng quy trinh x4c dinh do DD chi méi dugc
nghién ctu v dp dung tai phong KH&KT Phan tich cba vién Hod hoc, céc tdc gia mong
mudn thong qua Hoi nghi Do ludng Viet Nam s& duge hé trg kinh phi va phép 1y dé tiép tuc
nghién ciru hoan thién phuong phdp phé UV trd thanh phuong phép tiéu chudn x4c dinh do
DD cha Chitosan.

VI. LOI CAM ON

Tap thé t4c gia xin chan thanh cdm on chuong trinh KC 10 =20 va hoi déng Khoa hoc
Ty nhién da cung cap mau, hé trg kinh phf dé thuc hién duge nhilng nghién ciu trong bai
bao nay.
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