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Tdm tdt: 
Di thay thi hdn Ihe, hien nay mdt sd ca sd sdn xud't thuc phdm dd dung phu gia di tit 

Chilosan. Bdi bdo ndy Irinh bdy mdt sd phutmg phdp phdn tich di kiim Ira cdc chi tiiu ca 
bdn cua sdn phdm di td Chilosan cd ten PDP. Phuong phdp xdy dtfng dudi dgng Tiiu 
chudn Ca sd dd dugc dp dung tgi viin Hod cung nhu mdt sd phdng Ihi nghiem Iham gia 
chuang Irinh KC 10. 20 deu cho cdc kit qud lot. Ddy Id nhttng phucmg phdp thdng dung, de 
thttc hiin khdng ddi hoi nhttng thii't bi qud linh vi, ddt liin. Ddc biet Irong bdo cdo ndy cdn 
dua ra mdt phuang phdp mdi di xdc dinh do deacelyl hod (DD) noi cdch khdc Id phep dinh 
lugng Chilosan bdng quang phd id ngogi UV. Dd deaclyl hod cua Chilosan dugc xdc dinh 
bdng dgo hdm bdc I phd UV cua chilosan trong axit axilic. So vdi nhttng phuang phdp dd 
dp dung Id trudc din nay nhu IR, NMR Ihi phuang phdp ndy Ihdi gian phdn tich nhanh hon 
vd do chinh xdc luang dutmg nhu NMR. 

Summary: 

In order to replace borax, recently some food processing manufacturers have been 
using additives derived from Chilosan. This paper represents different methods to analyze 
principal parameters of Ihe Chilosan derivative additives named PDP. The methods 
constructed as "salndards of laboratory" have been successfully employed at the institute 
of chemistry and other laboratories participating in Ihe 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 lo determine degree of deacetylation (DD) of Chilosan or 
in other words qualitative determination by UV spectrometers. The deacelyl degree of 
Chilosan 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. 

I. DAT Mm DE 

VI sttc khoe cdng ddng, vdn de An todn Vi sinh thuc phdm (ATVSTP) dttgc neu Idn 
thdnh khdu hieu cho mdi ngudi dan, mdi co quan chttc nang phai co trdch nhidm ti'ch cue 
thuc hien. De trdnh diing nhttng phu gia thuc phdm Id nhttng san phdm di tit cdc qua trinh 
tdng hgp, cac nha khoa hgc ttt nhieu chuyen nganh khdc nhau (hod thuc phdm, hod hgp 
cha't tu nhien, polyme dugc phdm w) nghidn cttu tach chiet cdc san phdm m nhien d̂  thay 
the. Nhttng san phdm loai nay cd hai uu viet: re tiSn va an loan. 

Dfii vdi nhttng phu gia thuc phdm da trd thdnh thuong phdm quen thufic ddu da cd 
nhttng phttong phap tidu chudn dd kiem tra chdt lugng, nhung nhttng san phdm mdi cd 



ngufin gfic thifin nhien dfii hoi phai xay dung mfii hodc cai tifin nhiing phUOng phap tifiu 
chudn da cfi sdn de cfi co sfi phap Iy kidm tra chd't lugng nhiing san phdm do. 

IL PHUDNG PHAP NGHIEN CUU 

Tham khao cac phuang phap tieu chuan quoc te: 

Nhiing chdt phu gia thuc phdm la mfit trong cac danh muc cfi sdn trong cac phuong 
phdp phdn ti'ch chinh thflc cua To chfle AOAC [1] Qufic tfi (Hifip hfii Chinh thfi'ng cua cac 
nha Hoa Phdn tich), do Id muc 47. Food additives: Direct, 48. Food additives: Indirect trong 
tap II xudt ban Idn thfl 17 ndm 2000. 

Tren nguyfin tac nhflng chdt phu gia thflc phdm thi ddu co nhflng chfle ndng nhd't dinh 
va gifing nhau khfing tinh dfi'n do la ngufin gfic thifin nhifin hay tdng hgp bang con ducmg 
boa hgc, vi vdy cac chi tifiu de kiem tra vd tifiu chudn ATVS thflc phdm la khfing ddi. Cung 
chinh vi vdy chung tfii vdn bam sat vao cdc phuong phap cua AOAC rim each cai tien tim 
didu kifin thfch hgp dd flng dung tai cdc phong thi nghifim Vifit nam. Mfit muc dfch quan 
trgng nua la mufi'n tim dugc tifing noi chung vfii cae td chfle phan tich cua qufic tfi dd mfit 
khi san phdm cua Vifit nam dugc cfing nhdn va cfi thd xudt khdu ra thi trufing Qufi'c tfi thi 
chflng ta cfi thd ap dung ngay cac phuong phap dfi mfit each dfi dang. 

San phdm PDP (di tfl Chitosan) muc dich la dd dflng nhu mfit phu gia tao dfing, lam 
gion dai san phdm. Ngufii ta cfi thd pha vao thach qua, banh nggt, gifi, cha thay cho ban the 
do vdy chung tfii da dp dung va cai tifi'n tfl cac phflong phap kidm tra Gfilatin va bfit thflc 
phdm. 

Mat khdc, do Chitosan lam tfl vo tfim nfin cdc chi tifiu vd kim loai nang rdt cdn kidm 
tra dd dam bao ve sinh ATTP, vi vay chung tfii con kfi't hgp vfii cac phuong phdp cfla khfii 
Cfing dfing Chdu Au. Tifiu Chudn chdu Au (CEN, November 2000, PrEN 14084:2000) 12] 

Tham khao cac phuong phap tieu chuan Viet Nam: 

- TCVN 6468:1998 - Phu gia thuc phdm: Phuong phap xac dinh cac thanh phdn vo co 

[3]. 

- Bfi Y tfi' sfi 837/1998/QD-BYT v/v Ban hanh "Danh muc tifiu chudn vfi sinh dfii vfii 
luong thflc, thuc phdm"[4]. 

m. KET QUA VA BAN LUAN 

Trong sfi cac phuong phap TCCS da xdy dung, bdi bao nay chi nfiu chi tifit vd phuong 
phdp "xac dinh dfi DD cua Chitosan" con cac phuong phap khac, chu yfiu dua vao nguyen 
tdc chung cua cac phuong phap phdn tich dinh lugng thfing thufing. 

* Cac phflong phap tieu chudn co sfi cua Chitosan 

Cfing thflc hoa hgc : CeH, 1O4N 

a. Phuang phdp dinh tinh: 

Theo phfip thfl dinh tinh cua Chitosan, do la thfl nghiem Van Wissehgh cho mau ddc 
trflng ti'm do vfii dung dich Lugol [5]. 
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b. Cdc tiiu chudn ca sd vi vi sinh an todn thtic phdm 

TT 

1 
2 
3 
4 
5 
6 
7 
8 

9 

10 

11 

Chi tieu 

pH 

Da dm 
Do tro toan phdn 
Can KT trong axit 
Ham lugng sunphat 

Ham lugng cloma 
Ham lugng As 
Ham lugng Cd 

Ham lugng kim loai nang 
(ti'nh theo Pb) 
Ham lugng % Nito loan 
phdn 

Ham lugng Chitosan 

Phuong phap tien hanh 

dung dich 1 % 

100-1D5°C 

550''C 
HCl 10% 

Trpng lugng 
Chudn dd 

Hdp thu nguyen ttt 

Hdp thu Nguyen hi 

Hap thu nguyen ttt 

Phucmg phap Keljdahl 

-nt-

Yeu cau 

6,5 +7,5 
<5% 

<0,5% 
< 0 , 1 % 

<0,1% 

< 0,05% 

< 3 ppm 
< 1 ppm 

< 10 ppm 

> 8,0% 

> 94,0% 

Tieu chudn 

TCCS 

TCCS 

TCCS 
TCCS 

TCCS 
TCCS 

TCCS 
TCCS 

TCCS 

TCCS 

TCCS 

c. Phuang phdp xdc dinh do deacetyl hod cim Chitosan 

Trong bang tidu chudn 6 tten cho ta thdy yeu cdu vd chat Iugng san phdm dat ra Id rdt 
cao, nhttng thttc te dd dat dugc hdm Ittgng Chitosan > 94,0% Id rdt khd. Didu co ban Id phdi 
chuydn ddi dugc Chitin sang Chitosan, tttc Id NHCOCHj phai chuy& hod het thdnh nhdm 
NH; ndi cdch khac la dd Deacetyl hoa cao. Dd cd dugc cdi nhin cu the, ta phai xem Iai cdng 
thttc cdu tao cua Chitin vd Chitosan nhu hinh I, 2, 3 dudi ddy. 

CONG THlJrC CAU TAO CUA CHITIN VA CHITOSAN 

, 0 H 
o. 

HO 
NH 

I 
C=0 
I 
CH, 

Hlnh 1. Chitin thudn nha't (chua bi deaxefyl hoa). 

.OH 
• 0 

NH2 

Hinh 2. Chitosan thuan nha't (tat ca cae mat xich cQa chitin 
da bi deaxetyl hoa hoan toan). 



OH 

HO-
NH 

I 
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I 

DA 

OH 

HO 
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Hinh 3. DA : Do axetyl hoa (degree of aeetylation) trung binh 

Thucmg chitin/chitosan tdn tai 6 dang hdn hgp (mdt sfi mat xi'ch da deaxetyl hod xen 
ke vdi cdc mdt xich chua bi deaxetyl hod). 

Nhin vao cdng thttc cdu tao cua Chitosan ta cd thd dua vdo nguydn to Nito dd tim 
each ti'nh todn Id hgp ly nha't. Vl cau tao cua Chitin va chitosan ddu cd cdc nguydn ttt cdu 
thdnh gifing het nhau, dd Id: C, H, O vd N, nhimg dinh Iugng O, C vd H thi cdn phai cd mdy 
phdn tich nguyen tfi. Trong khi dinh lugng Nito tdng sfi bdng phuong phdp Keljdahl da 
dugc tidu chudn hod qufic te ttt Idu. 

Bdng 1. Ty le phan tijr gam cita Nito trong mpt mach Chitin va Chitosan 

Chitin, mdt mach N-
Nguyen td 

C 
H 
0 
N 

SdNT 

8 
13 
5 
1 

Cdng 

acetyl-D-glucosamin 

Ph/tif gam 

8x12=96 
13 X 1=13 
5 x 1 6 =89 
1x14=14 

203 

Ty 
le%N 

a = 
6,89% 

Chitosan, mdi mach D-GIucosamin 

Nguyen td 

C 
H 
0 
N 

SdNT 

6 
11 
4 
1 

Cdng 

Ph/tu gam 

6 X 12=72 
11x1=11 
4 x 1 6 =64 
1 X 14=14 

161 

Ty 
ie%N 

b=8,69 

% 

Ro rang nfi'u xdc dinh chinh xac ham lugng cua Nito tdng sfi lfin hon 6,89%, ta cfi thd 
so bfi kfi't ludn dfi la Chitosan. Van dd fi day la cdn danh gia cfi bao nhifiu Nito ndm fi lifin 
kfî t vfii acetyl chuydn sang NHj, dfi chfnh la do deacetyl. 

Cho dfî n nay dfi deaxetyl hod cua chitosan vdn la mfit vd'n dd kho giai quyfi't vi chfla 
CO mfit phflong phap tifiu chudn nao dd cfi the lam trgng tai. Vd'n dd dat ra la lam sao cfi thd 
tach rach rfii cac nito trong polysacharite Nito nao con thufic chitin (N-acetyl-D-
glucosamin) va Nito nao da chuydn thanh chitosan (D-glucosamin). Hon nfla san phdm 
Chitosan la di tfl phe thai cua cac hai san nhfl tfim, mflc, cua, ghe v.v... do vdy con nhung 
Nito trong protein chua phdn buy he't nfi cung cfi lifin kfi't amin. Ddy cung la kho khan khi 
dung phuomg phap IR hoac MNR. 

* Mgt so phuong phap xac dinh do deacetyl hoa 

1. Xac djnh do DD bang phd cgng huong tir hat nhan proton (H'-NMR) 

Dua vao gid tri giai tich phdn phd H'-NMR fi cac tin hifiu pic cua nhfim CH3 va H fi vi 
tn 2, 3,4,5,6 va 6' ngufii ta co thd xac dinh dugc dfi deacetyl boa Chitin/Chitosan [6]. 
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2. Xac dinh dp DD dua vao pho Hdng ngoai (IR) [7] 

Xdc dinh didn ti'ch hdp thu d budc sdng 1655 - A,j5j (amit 1) vd Ajgj, (CH) theo phd 
IR ciia chitin/chitosan. Tinh ty Id A.̂ j/A^gj, vd theo dd thi tuong quan chudn dd xdc dinh dd 
DD 6 mdu chitin/chitosan [8]. Cd thd xac dinh dd DD dua trdn giai hap thu 6 1550 cm"' 
(amit II) vdi chitin/chitosan cd DD thdp. A. Baxter va cdc cdng su da cai tidn phuong phdp 
xdc dinh dd DA de xud't tinh theo ty Id A,55,/A,„„, phuong phdp nay cho phep do dugc 
chitosan cd DD ttt 45% - 100% (DA ttt 0 - 55%) [9]. 

3. Xac dinh DD bdng phuong phap nhiet phSn-sSc ky khf vdi su co mat axit 
oxalic [10]. 

4. Phuong phap chung cat chitin/chitosan vdi axit HjPGj 

Dung H3PO4 Cl nhiet dd cao dd tach gfic axetyl trong chitin/chitosan ra dudi dang axit 
acetic vd dinh lugng bdng chudn dd vdi NaOH [II]. 

IV. PHUDNG PHAP NGHlfiN CUU 

1. Phuong phap diia vdo nito tdng so; 

Dd xac dinh DD don thudn hod hgc la chi dua vdo hdm lugng cua N tfing sd trong 
mdu vd ke't hgp vdi cdng thttc ti'nh dd deacetyl hod cua tdc gia Nguydn Hoang Hd [12]. 

EN - 6,89 
D = X 100 

1,8 
Trong cdng thttc ttdn 1,8 la hidu sd gitta ty 16 N trong Chitosan va ty Id N trong 

Chitin. 
Tuy nhien, ddy la mdt cdch don gian nhdt cd thd gidp ta co kd't qua, nhung ro rdng dd 

chinh xdc khdng thoa man khi so sdnh vdi nhttng phuong phdp phdn ti'ch phd cdu true nhu 
Hdng ngoai (IR), Cdng hudng ttt hat nhan (NMR). 

Bdng 2. Ket qua tinh toan do Deacetyl hod ciia mpt sd mdu Chitosan 
theo phutmg phap hod hgc kd't hgp tinh toan. 

STT 

1 
2 
3 
4 
5 
6 

Ten san pham 

MSu PDP 

MduHQ 
MJuNB 
MSu PDP 7a 
Mau PDP 7b 

MSu PDP 12 

Nito tdng sd(N) % 

8,31 
7,75 

8,36 

6,98 
6,56 

6,92 

Do deacetyl (DD) % 

79% 
48% 

81,67% 

5% 
0% 

2% 

Ket qua trong bang 2 cho thdy khdng the dp dung ddi vdi cdc san phdm Chitosan cd 
ham Iugng tfing Nito thdp dudi <8,0 % vi ket qua se khdng diing. Khi so sanh kdt qua vdi 
phuong phap do pho hdng ngoai dudi day cd thd chttng minh mdt each ro rdng cho kdt ludn 
trdn. 
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Bdng 3. Ke't qua xac dinh DD bdng quang pho hong ngoai (IR) 

STT 

1 
2 
3 
4 

Ky hieu mdu 

MSu PDP 

MSuHQ 
MSuNB 
Mau PDP 12 

HH-TT 

79% 
48% 

81,67% 
2% 

IR 

85% 
77% 

90% 
66% 

RD 

7% 

38% 

9% 
96% 

2. Phuomg phap do dao ham bac nha't phd UV [14] 

Theo cdc tac gia Su Ching Tan va CCS [13], thi phuong phdp dao ham bdc nhdt phfi 
ttt ngoai (IDUVS) cua Chitosan co the dp dung nhu mdt phuong phdp tidu chudn ii xdc 
dinh chinh xdc do DD cua Chitosan tutmg duong vdi ke't qua do bdng Cdng hudng ttt hat 
nhdn (NMR). Phutmg phdp do dao hdm bac nhdt phfi UV cd nhung tm didm so vfii cdc 
phuong phap khdc d chfi: cdn lugng mdu phan ti'ch rdt nho, cdc hod chd't, thudc thtt va thidt 
bi don gian. Hon ntta, kdt qua thu dttgc khdng bi anh hudng bdi hdm lugng protein con tfin 
du trong mdu. Ba budc co ban phai thuc hidn trong phuong phdp UV: 

- Xdc djnh 6\im cdt zero (ZCP) bang each chfing cac phfi dao hdm bdc nhd't cua axit 
axetic 0,010; 0,020 va 0,030 M tai budc sdng 203 nm (hinh 4.). 

Hinh 4. Dao ham bac nhat phd UV ciia cac dung dich Chitosan : Al, A2 va A3: 0,01M; 
0,02M; 0,03M axit acetic va cac phd a, h, c, d, e cua cac dung dich Chitosan sau: 0,05 mg; 

0,10 mg; 0,25 mg; 0,50mg; l,0mg/0,01 M axit acetic. 
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- Ldp dufing chudn tfl N- acetyl - D - glucosamine tinh khiet trong axit acetic (hinh 5). 

' I " • • I " " I " ' • I " " I ' • ' ' I ' • ' • I • " ' I ' ' ' ' I ' ' " I ' ' " I ' 
2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20 .0 2 2 . 0 24 .0 26.0 

Read ing vs . Concen t ra t ion mg 

Hinh 5. Duiyng chuan de xac djnh dp DD cua chitosan, true tung la gia tri H (mm) va true 
hoanh la nong dp N-acetyl D-glucosamin (GlcNAc). 

- Xac dinh dfi DD cua chitosan, cdn mlu chitosan khoang 0,010g hoa trong 10 ml 
axit acetic 0,10 M va dinh mflc vfii nufic cd't dfî n thd tich 100ml. Gia tri H thu dugc dp vdo 
dufing chudn dd lim ra GlcNAc. Dfi DD se dugc xdc dinh theo cong thflc: 

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

6 day, A la Iflgng GclNAc xdc dinh/204 vd W la Iflgng cdn cua mdu chitosan dem 
phdn tich. 

Dufii ddy la nhflng kfî t qua ciJa chung tfil da thu dugc khi ap dung phuong phap UV. 

STT 

1 
2 

3 
4 

Ngudn gdc mdu 

Mdu Wako 
MSu Katakura Chikka Rin Ltd. 

PDP 03 
PDP 04 

DD% 

84% 

83,5% 
60% 

45% 

DD % (cho trudc) 

min. 80.0 
83% 

86% (IR) 

60% (IR) 
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V. KET LUAN 

Phucmg phdp tieu chudn co sdr dd kiem tra chd't lugng cua phu gia thuc phdm thay the 
hdn the cd ngufin gd'c Chitosan tu nhidn da dugc xay dung vd kidm nghidm qua cdc san 
phdm thuc td cua de tai trong chuang trinh KC 10 - 20 cho thay kha nang dp dung tdt. JVlat 
khdc, hidn nay tren thi tru&ng da cd rdt nhidu san phdm cfi ngufin gfi'c chitosan nhu cdc loai 
thufi'c bd dudng, chdng beo phi w. Vi vdy vide xay dung phuong phdp tidu chudn de kidm 
tra chdt lugng cac san phdm id rd't can thidt. Ridng quy trinh xac dinh dfi DD chi mdi dugc 
nghien cttu va dp dung tai phong KH&KT Phan tich cua vien Hoa hgc, cdc tdc gia mong 
mud'n thdng qua Hdi nghi Do ludng Viet Nam se dugc hd trg kinh phi va phdp iy de tiep tuc 
nghidn cttu hodn thidn phttong phap phfi UV trd thdnh phucfng phdp tidu chudn xdc dinh do 
DD cua Chitosan. 

VI. Ldi CAM ON 

Tdp thd tdc gia xin chan thdnh cam on chuong n-inh KC 10 -20 vd hdi dfing Khoa hgc 
Ttt nhidn da cung cdp mdu, hd trg kinh phi dd thuc hidn dugc nhttng nghidn cuu trong bai 
bdo nay. 
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