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TOM TAT: Xanthan gum la 6t polysaccharide c6 ni dic tinhuu viét trong cié bién thrc
phim va phi gia my pham, 1& ndt nguwn chit xo ¢6 ki cho @ thé dugc Cuc Quan Iy Thyc pham
va Duoc phim Hoa Ky FDA cho pheplsdung trén ngoi. Trong nghién u nay, thr nghiém doc
tinh cip va ban tong dén trén chat nhit tring glong Swiss quatuong uSng khéng xaatinh
duoc gia ti LDsod luong 1.500 mg/kg thtrong/ngay. Léu 250 mg/kg/ngaylién &p trong 21 ngay
ciing khdnganh hrong den ting trong aia chwt, khong thayiol chi s huyét hoc nhr té bao ing

cau, ¥ bao lach du, tiéu ciu va hemoglobin, cac tisb gan (glutamic oxaloacetic transaminase

(GOT), glutamate-pyruvate transaminase (GPT)),séhthan (uré, creatinin) &m trong géi han

binh throng.

Tir khoa: Chudt nhit tring, doc tinh ban twrong dién, doc tinh dp, LDso, xanthan gum.

MO DAU

Xanthan gum (polysaccharide) lansphim
sinh 6ng hyp cia vi khuin Xanthomonas
campestristrong moi terong I1En mendo dung
dich keo, niit. Keo nay c6 té an duoc va co
kha nang ton voi cac polysaccharit khac ah
glucomannans la nga chit xo tét cho @ thé
[2]. Xanthan gum &ng la ndt dang polyme sinh
hoc duoc sin xut & quy md cong ngkp co te
thay tté cho gum chit xuat héa hc truyn
thong tr thyc vat va o bién. Xanthan gum c¢6
d6 nhét cao ngay & véi lwong nho, va khong
nhay cam Vi nhiét 46, pH va rng do chit dién
phan. Vi tinh cht lvu bién dic biét caa no,
xanthan gumdugc Sr dung trong thrc pham,
my pham, droc phim, gidy, son, dét may, clit
két dinh trong nganh céng ngpi diu khi. Ngay
nay, nhu 8u sr dung cac lai gum ir nhién
dang gim xudng, nhing nhu @u sr dung
xanthan gum an c6 xu lréng ting nhanh trong
phu gia thrc prim va ny pham [3, 5].

Poc tinh dp aia xanthan gumiuoc Xac
dinh theo plrong phéap ku & dinh dugc huéng
dan trong OECD & 425 (Organsation for
Economic Co-operation and DevelopmenthtM
sb nghién &u doc tinh dp, xacdinh LDsy d&
dugc thyc hién trén ndt s5 loai dong vat nhu
chwt, tho, cho va nic do doc cip tinh trén
dong vat thir nghiém c6 thé & twong tr nhu doi

Vi con ngroi [5]. Ngoai ra, i liéu lugng tich
Ity trong thvi gian dai éing la nhirng gia ti
dang quan tam khi tinh toafén do doc aia
xanthan gunidi véi nguoi. Vi vay, nghién ¢u
nay thr nghém doc tinh ép va ban trong dén
cia xanthan gum thudhsau Ién men aing vi
khuin Xanthangum campetrig@n chét nhit
trang gibng Swiss

VAT LI EU VA PHUONG PHAP NGHIEN CUU

Péi tugng nghién 6u 1a cht nhit tring
Swiss klbe manh, khbi luong trung binh
21+0,43 g/con do \&n Vé sinh dch € Trung
Uong cung ép. Chut dugc nudi king thirc an
téng hop, nréc sich & khaang 23-25C.

Xanthan gum la@ phim thu 1oi sau khi
lén men éng tr ching vi khuin Xanthangum
campetrisduoc cung dp boi phong Cac cht
chirc ning sinh e, thuwe Vién Céng ngh sinh
hoc.

Xacdinh déc tinh aip

Doc tinh ép (LDsg) ciia sin pram xacdinh
theo ch ddn caa OECD: 20 con chi nhit duoc
chia lam 5 16, rdi 16 4 con, nét 16 dung lamdbi
chiang cho éng nrdc sach, 1 16 cho chét udng
xanthan gumiga Sigmaiong 1.000 mg/kg th
trong, 3 16 con di ubng kn luot cac @ng do

500 mg/kg, 1.000 mg/kg va 1.500 mg/kg. Quan
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séat hanh vi, kbi lugng chit va $ chut chét ¢
tung 16 trong thyi gian 24, 48, 72 @i sau thi
diém uong xanthangum va xatinh gia ti LDsg
[7]-

Xacdinh déc tinh ban dp

L6 thi nghém gdm 32 con chét cho Wng
xanthan gum & ham kong 250 mg/kg/ngay
trong 21 ngay liényc. Lo d6i chirng ¢om 8 con
chwt dugc wng nréc sach ¢ cung thi diém
Vi 16 thi nghém.

Theo ddi tinh ting chung, Khi lugng aia
chuwt, cac tréu ching kit thuong, cac éi loan
tiéu héa. Chét chét duoc md quan sattai thé
pha tang. M&u tnh mach duogc liy bing xilanh
5 ml da trang Heparin (50 Ul/mly cac thyi

dbi chung va 16 wng xanthan gu Cac thsd
huyét hoc va chirc ning gan thn duoc xacdinh
trén may ¢ dong K-4500 (NKt Ban) va
Autohumanlyzer 900 Plusua hang Human
(btrc).

Xu Iy s liu bing pHin mém Excel
KET QUA VA THAO LUAN

Dic diém ciia chujt trong qua trinh th i djc
tinh cap
Bién dong \é khvi lurong aia chust

Chuwt ¢ cac 16 thi ngkim va ddi chung
dugc can khid6i ¢ cac noc thoi gian sau tiy
nghiém 24, 48 va 72 gi nham danh gia ki

diém: trudc khi cho éng xanthan gum, ngay Mng anh hrong aia xanthan gumién khoi

thir 11, ngay tir 21 By mau va rd chwt, quan
séat rdt, da day, can gan, im cia chit ¢ ca 16

lwong aia chut. Két qua theo ddiduoc chi rag
bang 1.

Bang 1 Khdi luong (g) @a chut truge va sau thi nghim thir doc tinh dp

L6 Khéi lugng trung binh wrée thi nghém  Khéi lugng trung binh ga chipt thi nghém
TN ~ 24gp 48gd  72gd 24 48 gi 72 gb
A 21,6 0,92 22,71+0,85  23,65%+1,53 22,26%1,8 2208+ 23,95+1,3
B 22,75%£3,9 24,45%3,7 26,70x2,7 25,92+3,8 26,34%4,4 24,69+3,2
C 23,47%0,2 24,052+0,2 26,11+0,3 25,40+1,8 27,56+3, 26,02+2,8
D 22,78%0,3 21,23%0,2 24,99+0,3 27,14+1,05 28,1810, 25,54+1,1
E 22,05+1,6 19,60+1,3 22,0£1,7 22,98+3,1 22,431+2,4 24,0£2,6

E, D, C: 16 thi nghim uéng xanthangum &i ndng dé twong tng 1a 1.500, 1.000, 500 mg; B: 16 thi ngi

udng 1.000 mg &a Sigma; A. 16 chét déi ching.

Khéi lugng @ thé cia chidt & tat cac cac 16
thi nghém vadbi chirngdéu ting 6 mbc trude
va sau khi choéng xanthan gum. Clticua 16
E ubng xanthan gumdi liéu 1.500 mg/kging
trong ckim hon so i cac 16 condi. Chut ¢ 16
B uong xanthan gumit Sigma i liéu lwong
trong duong Wi 16 D két qua la khbi lugng
khac bet khéng c6 y ngt thong ké
(p=0,193>0,05)

Pgc diém sinh ly ga chwt sau thr nghigm 72
gio va gia ti LDsg

Tat ca chwt ¢ cac 16déu khoe manh, phan
va nroc tiéu khéng co Hin tugng kit thuong,
mot b chuwdt to ra hung Bing hon ngay sau khi
udng thibc, tuy nhién Hin trong nay khéng con
sau 24, 48, 72 githeo ddi. Sau khidng thibc,
chuwt van in udng, hat dong va bai #t binh
thuong. Khong thy c6 béu hién ng doc trén
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chuwt va khéng cé con nao éhtrong vong 72
gio sau khi éng thbc. Do d6 chra xacdinh

duoc doc tinh dp va chra tinhduoc LDsocia
xanthan gum trén cldti theo dwong wng.

Woodard et al. (1973) [8§a thr nghiém trén
chuwt cdng Wi ndng do6 xanthan gum chodmg

la: 0; 0,25; 0,5 g/kg/ngay. Céc tiéu clii dung

dé danh gidanh hrong doc chit Ién chut gom:

sy sbhng con, kibi lwong @ thé, hanh vi, 8

luong cht sinh ra, tinh tng thé chit cua
chuwt con, kibi lwong lic sinh va caita. Két

qua cua thi nghém Woodard cho ty khéng co
tac ding khéng mong mbn nao xiét hién co
y ngha.

Trong mt nghién &u khac ¢a Baig (1983)
va Jenkins & David (1981) [1, 6]6vthoi gian
ngin ban teong dén vé doc tinh @a xanthan
gum trén chét lang va cho @ng khéng xac
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dinh dugc gia ti LDso. Liéu hrgng dung trong tw dong Olympus AU400 @a NHit Ban, két qua

thi nghém véi cho 45 g/kg va 20 g/kgdv chuot
lang ding khoéng co &u hiéu bi ngd doc, khdng
c6 bién dbi trong mi tang aia dong vat thi
nghiém.

Péc tinh ban truong dién cia xanthan gum
tich liy trén chugt thi nghiém

Sir dung xanthan gum &i liéu lwong la
250mg/kg th trong trong 21 ngay liénut, nhr
vay liéu leong tich fiy dén thoi diém lay mau
lan 2 1a 2.500 mg/con i dot dat 5.250
mg/kg/con. Cac thayoi vé can ring aia 2 16
chwt ¢ 3 thyi diém 1 ngay, 11 ngay vakthic
thi nghém dugc ghi nkin ¢ bang 2.

Két qua theo d&i hanh vii@a cht khong
codic diém gi bit thuong thr mot sb chudt to ra
hung Hing ton sau khi b cho Wng xanthan
gum, nhrng biéu hién nay § chim dat ngay sau
do. Trén hinh 2, canang aia cht ¢ 16 dbi
chirng va 16 thi ngkém @gn nhr nhaud 10 ngay
dau thir nghiém, tuy nhién 10 ngay conilsd
chwt ¢ 16 thi nghém giam can. & giam cén
cua cht uéng xanthan gum soév 16 ddi
ching 1a khéng c6 y ngh thdng ké theoT-test
(p=0,37>0,05).

Sy thay déi chic ning gan, thn & ngay thr
21 aia cht duoc xac dinh qua cac dhsd
enzyme glutamic oxaloacetic

creatin. Cac chsd nay dugc xacdinh trén may

transaminase
(GOT), glutamate-pyruvate transaminase (GPT),

tinh toan trén cac giaitnhan duoc ¢ bang 3,
hinh 3.

Biéu d theo dbi trong lwang chudt trong thi nghiém
déc tinh ban trwang dién clia xanthan gum
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Hinh 3.Cac cti 6 gan thin so sanh
& cac thyi dieém thi nghém

Bang 2 Can ring (gram) éa chut trugc va trong thi ngléim doc tinh ban wong dén

L6 chut Khéi leong ngay 0 KBi luong ngay 11 Khi lugng ngay 21
Déichﬁ:ng 30,48+2 33,892 36,481+3
Thi nghém 30,8+£12,5 33,817,7 33,66+7,4
Bang 3.Chi s GOT, GPT, creatini@ cht ¢ cac thyi diém thi nghém
Céac chi 5 GOT(U/L) GPT(U/L) Creatinin(uM/L)
Bit ddu thi nghém 160+2,8 53+12,7 29,5+1,5
Ngay thr 11 181,1+£33,2 65,51t4,9 37,5£13,43
Ngay thr 21 205,25+90,79 49,75+21,83 27,25%3,21

Sir dung hamT-testso sanh chsb men gan khéc bét giita cac ch 6 khéng cé y ngta
GOT, GPT gira cac ca th chwt ddi chang va  théng ké (p>0,05).

thi nghém cho Léng xanthan gum &i lidu
luong tich tiy 1&n dén 5,25 g/con cho fly cac

Khéi lwong gan aa cac ca tho 2 16 doi
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ching va thi nghim déu ning khaing 1,9 g
chiém ty trong khaing 0,05%, khoéng #y co ar
bién d6i nao \é ty trong gira gan va kbi luong

Bdng 4 Ty trong aia gan trén canamg aia chijt

co thé chuwt giira 2 16d6i chirng va thi nglim
(bang 4).

Khoi lugng gan (gram)

Kéi lugng @ thé () Ty trong (%)

L6 d6i chang
L6 thi nghém

1,9+0,35
1,9+0,42

34,83+3,12
40,06+3,5

0,053819
0,047819

Trong king 3, lrgng creatinin coang nte ¢
thoi diém 11 ngay, nbng sau 21 ngayil giam
vé gia ti nhu ldc chra wbng xanthan gum.
Céng thrc hong @iu, uch @iu cia chwt thi
nghigm

Két qua phan tich cac dhsd huyét hoc
cuachipt 16 doi ching va thi nghim duoc lay
vao ngay 0; ngay 11; ngay 21¢thién trong
bang 5.

Sir dung hamT-testdé danh gia cac & qua

cho thiy sy khac bét gita cac 16d6i chung va
16 thi nghém & cac ch sb hdng ciu, bach ciu
la khéng c6 y ngia. Biéu d6 cé nglia 1a khdng
c6 diu hiéu ng doc o chwt khi cho wng
xanthan gum éng do tich ky lén dén 5,25
g/con hac lidu lrong trc thoi 1én dén 1500
mg/con/ngay. Trongdmg 5, c6 I§t ké mot s
chi s cong thrc mau @a cht nhit tring dong
129S do Etbieta et al. (2009) [4], nhin chung
chuwt nhit tring 16 d6i chang nhr trong thi
nghiém aia Elzbieta et al. (2009) [4].

Bdng 5 Coéng thirc mau chit & cac thi diém thi nghém

) Cong RBC  WBC HGB HCT  PLT
Lo thic mau (1020  ACL) (o) (L) @on) -YM NEU
Péiching  TB 5,03 412 9080 036 327,00 124 063
0 ngay SD 0,13 086 141 009 5374 029 0,59
™ B 4767 5292 101,75 0365 3045 1,37 328
11 ngay ) 0,75 128 1167 006 21,92 004 031
Ching B 5,7 5115 1595 041 331 1375 335
21 ngay SD 0,57 0,83 1344 001 2970 018 035
™ B 6 465 1495 0465 357 1,565 37
21 ngay SD 0,42 0,64 636 006 4525 046 0,14
cwissinos T8 9,5 47 159 538% 7482 - )
SD 0.2 08 04 10 1548 - :

*RBC. Hong diu; WBC. Bach ciu; HGB. Haemoglobin; HCT. Hematocrit; PLT. &i ciu; LYM.

lymphocyte; NEU. Bch ciu da nhan trung tinh.

Thi nghém aia Knott et al. (1973) [7] trén 5 tich nréc tiéu. Nghién ¢u dai hlan khac trong

con chigt cdng trong 14 ngaydi tong hrong la
19 g xanthan gum,ék qua khdng thy doc tinh
qua cac quan saé\hanh vi,dic tinh sinh bc
ciing nhr giai phau md @ia cht thir nghigm.
Mot thir nghiém khéac trén ngoi duoc tién hanh
trénddi tuong 1a nam gii tiéu thy xanthan gum
vei lidu leong 150 mg/kg th trong/ngay vady
mau 3 hn/ngay trong 23 ngay liémd. Két qua
cho thiy khéng céanh hrong kit loi ré rét vé
huyét hoc, 1am sang, h@ cac théng & phan
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hai rim trén chédt caing khéng nhAn duoc
bat ky hiéu tng gay ung th do an keo cao su
c6 chra xanthan gum He bit ky tac ding phu
nao trén ngoi tham chi o ham lrong 1éndén
10-13 g/ngay.

KET LUAN

Khdéng xacdinh dgqc ,gié ti LDgo cha xanghan
gum trén chat nhat tring dong Swiss & nong
d6 1én i 1.500 mg/kg th trong va khéng co
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A STUDY ON ACUTE - AND SUBCHRONIC TOXICITY OF XANTH AN GUM
ON WHITE SWISS MICE
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SUMMARY

Xanthan gum is a polysaccharide that have many litapoproperties in food processing and cosmetic
additives. It is a beneficial source of fiber adett by the FDA for use in human. Xanthan has been
successfully produced and purified from liquid femtation ofXanthomonas campestr’$6an0813. In this
study, the acute and subchronic toxicity of xantbam have been tested and evaluated. The rerutgesh
that by oral administration of xanthan on Swissenit a dose of 1,500 mg/kg, the dDralue was not
determined. At a dose of 250 mg/kg/day for 21 curdus days on Swiss mice didn’t affect the normal
increment of body weight of mice didn’t change h&taical indices, red blood cell, white blood cell
platelet and hemoglobin contents, hepatic indigdatgmic oxaloacetic transaminase (GOT), glutamate-
pyruvate transaminase (GPT)), renal indices (unematinin levels) were within normal limits.

Keywords:Acute toxicity, LDy, subchronic toxicity, xanthan, white swiss mice.
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