s Khoa hoc Ky thuat va Céng nghé

Nghién ciru chuyén hoa gellan thanh gellan khir acyl

Nguyén Thi Hong Ha'?*, Tran Thi Mai', Lé Khanh Linh?, Nguyén Thi Xuin Sim?
Vién Co dién néng nghiép va Cong nghé sau thu hoach
’Truong Pai hoc Bach khoa Ha Ngi
$Truong THPT chuyén dai hoc su pham

Ngay nhan bai 1/3/2018; ngay chuyén phan bién 6/3/2018; ngay nhan phan bién 16/4/2018; ngay chap nhan ding 23/4/2018

Tém tiit:

Gellan 12 mét polysaccharit di thé ngoai bao, duge sin Xuit bang qué trinh 1én men chim, suc khi béi vi khuén
Sphingomonas paucimobilis. Gellan véi nhirng ham luwgng acyl khiac nhau sé cho ra nhirng gel c6 tinh chat khac
nhau. Gellan ty nhién cho ra gel mém, dan hdi, con gellan khir acyl cho ra gel chic, gion. Nho tinh chét ciia mbi loai
gellan ma né dwgc rng dung trong ché bién thue pham hay dung tao mang bao bio quén qua twoei. Muc dich cia
nghién ctru nay la tao dwoc gellan khir acyl tir gellan aé tang kha nang irng dung ciia san pham Theo d6 dich ndi da
loai xac té bao chira gellan dwoc Khir nhom acyl bang cach diéu chinh dich 1én men 1én pH 10 bing NaOH 2M, gitr
& 80°C trong vong 10 phut, sau d6 ha pH vé 7 bing axit H,SO, 2M (hoac HCI). Gellan khir acyl trong dich duoc ket
tia béi ethanol 95% véi ty 1¢ dich:ethanol = 1:2 (v/v). Hleu suat thu hoi dat 85,6%, mirc dj khir acyl dat 86%. Két
tua gellan khir acyl dugc say kho tao che pham dang bt va dwgc dong trong tii AI/PE cé thé bao quén tai nhi¢t do
phong, tranh anh sing truc tlep Ché pham gellan khir acyl c6doa am 6,47%, ham lwong tro 7,54%, pH 7, d bén gel

437 g/cm?, nhiét do bat diu tao gel > 35°C, cho gel citng va gion.

Tir khéoa: Gellan, gellan khir acyl, mirc dj deacyl, Sphingomonas paucimobilis.

Chi s6 phén logi: 2.8
M6 dau

Mot sé nghién ctru cho thay, gellan khir acyl tao gel ¢6
dic tinh dong két tuong tu nhu agar va 14 tic nhan lam dong
vuot troi voi do trong sudt cao, tao gel gion & néng do thép
hon nhiéu so v&i thach agar va c6 thé duge ing dung dé lam
cac loai thach. Gellan khtr acyl khi dugc tao thanh ¢ dang gel
1ong c6 cau trac gel yéu, c6 thé giir cac tiéu phan & trang thai
lo limg ma khéng 1am thay doi do nhot, dinh cua dung dich.
N6 dugc tmg dung trong san xuit d6 udng trai ciy va banh
keo déo; cung cip chét tao gel cho nudc giai khat véi vi nhu
cua gelatin. Khi thém gellan s lam tang nhiét d6 nong chay,
gitp cho gel mem ngon ngot, mong nudc nhung lai khong
tan chay va mat hinh dang cua no, ddng thoi tao truc quan
t6t. Nho déc tinh 6n dinh trong méi truong axit nén gellan

khir acyl rat c6 loi thé timg dung trong san xuat nudc giai
khat [1-4].

Gellan c6 ciu tric héa hoc ciia mot hop chat
polysaccharide véi don vi monomer la mot tetrasacharide
mach  thing  [+3)-B-D-Glc-(1+4)-B-D-GlcA-(1+4)-
B-D-Gle(1>4)-a-L-Rha- (1-’)] trong d6 c6 hai géc
D-glucopyranose (Glc), mot gbc D- -glucuronic acid (GlcA)
vamot goc L-rhamnose (Rha) [5, 6]. Ngoai cau triuc polymer
clia tetrasacharide, gellan con co cac nhom thé O-acetyl va
O-glyceryl tai vi tri 6 5 va s6 2 cua don vi duong glucose
dau chudi tetrasaccharide (gdc duong Gle & lién két [>3)-B-
D-Gle-...]). Nhu vay, trung binh ctr 2 phan tir glucose thi s&
¢6 1 phan tir co gan thém nhom acetate va glycerate, khoi
lugng phan tir ctia gellan vao khoang 1-2x10°Da [7, 8].
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Céu trac hoa hoc cho thy gellan 1a mot polysaccharide
kha bén viing. Vi vy, thong thudong phan tmg deacyl hoa
(PDA) thanh gellan khir acyl dién ra trong méi truong kiém,
nhiét d6 90-95°C, thoi gian phan tng khoang 10 phut [9, 10].
Dua vao kha nang DDA ma thu dugc gellan khir acyl c6 murc
d6 deacyl khac nhau. Gellan khir acyl ¢6 khdi lugng phan
tr khoang 2-3x10° Da [7, 8]. Muc d0 acyl hoa cta gellan
quyét dinh kha nang ing dung cua no. Gellan c6 do acyl hoa
cao cho ra gel mém, dan hdi va véi tinh chit tao vi mang,
trong va ngin can sy tiép xuc clia oxy v6i san pham, gellan
dugc coi la cht 1y tuong str dung trong tao mang bao goi dn
dugc. Mang gellan dugc st dung nhu 1a mét 16p mong bao
trén qua va do c6 kha ning hip thu mot luong 16n nude nén
c6 thé gitr duoc d6 tuoi va chit lwong san pham qua ciing
nhu qua cit 1at, cai thién két cAu va cac dic tinh co hoc,
ngin nglra sy mat hwong, ciing nhu giam mot s6 bénh & mot
s6 loai qua [11, 12]. Qua trinh khur acyl da tao ra dang gel
clmg, gion va c6 kha niang hinh thanh gel hdi phuc nhiét khi
dun néng va lam lanh do sy Véng mit cua nhiéu nhom acetyl
va glyceryl, né dugc ing dung trong ché bién thuc pham [1,
4, 13]. Muc dich cua nghién ctru nay la xay dung quy trinh
chuyén hoa va thu nhan gellan khtr acyl, xac dinh cac diéu
kién bao quan va danh gia chat lugng san pham.

Vat liéu va phuong phap

Dich lén men chira gellan: Dugc thu nhan theo Nguyén
Thi Hong Ha va cs (2017) [14].

Cic héa chit: NaOH, H,SO, 2M (hoic HCl), ethanol
95%...
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Abstract:

Gellan, an exopolysaccharide, is produced by aerated
and submerged fermentation using Sphingomonas
paucimobilis bacteria strain. Gel made from gellan is
characterised by variable properties which depend on
the degree of acylation of gellan. Natural gellan (high
acyl gellan) produces soft and elastic gel, whereas firm
and crispy gel can be obtained from low acyl gellan.
Depending on its characteristics, gellan can be used
in either food processing or fruit preservation (e.g to
produce preserving film). This study aims to produce
deacylated gellan from natural gellan to increase the
applicability of this product. Acyl component was
cleaved from gellan by increasing the pH of fermentation
medium to pH 10 using 2M NaOH. Reaction mixture
was performed at 80°C for 10 minutes and neutralized
to pH 7 using 2M H,SO,. Deacylated gellan in aqueous
solution was precipitated by 95% ethanol at a gellan
solution/ethanol ratio of 1:2 (v/v). The recovery efficiency
of deacylated gellan was 85.6%. The deacylated gellan
was then dried, powdered, and packed in an Al/PE bag
which can be stored at room temperature, but avoiding
direct exposure to the sun light. Deacylated gellan was
characterised by moisture content of 6.47%, ash content
of 7.54%, pH of 7, gel strength of 437 g/cm?. This gellan
product gave hard and crispy gel with the gel point
temperature at 35°C above.

Keywords: Deacylated gellan, degree of deacylation,
gellan, Sphingomonas paucimobilis.

Classification number: 2.8

Xdc dinh ham lwong gellan khir acyl bing phwong
phdp do quang: Gellan dugc xac dinh bang phuong phap
do do hép thu ¢ budc song A = 455 nm dya vao cuong do
mau vang tao ra khi gellan khir acyl phan rng vdi thioure
trong sy c6 mat cua axit sulphuric dac va cystein-HCI. Ham
lugng gellan khir acyl trong mau duoc tinh toan dya trén
duong chuédn gellan khtr acyl [15].

Xdc dinh mirc dp DDA ciia gellan khir acyl
Str dung phuong phap tuong tu cua Baxter va cs (1992)
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[16]. Phuong phép phén tich pho IR duoc sir dung dé chup
phd hong ngoal cua cac mau gellan truge va sau khu acyl.
Dua trén céc phd d6 nhan dugc cia cac mau gellan dé danh
gid sy c¢6 mat cua nhom chue, tr do co thé tinh toan dugc
muc do DDA cua céc mau gellan. Trong nghién ctu nay,
cac mau gellan khac nhau duge say kho, nghién nho va
duogc tron dqu cung v6i KBr, ép thanh vién mong rdi duge
do quang phd IR. Phuong phap nay duoc thuc hién trén thiét
bi FT-IR Spectrum Two (MY¥) tai Vién Hoa hoc, Vién Han
lam KH&CN Viét Nam.

Muc d6 PPA ctia mau duoc tinh theo cong thirc sau:

PDA =100 - 222 x
h3400
Trong d6: h,,, va h,, 1a chiéu cao c4c dinh phé tai bang

song 1720 va 3400 cm™! déac trung cho cac nhoém carbonyl
va nhom —OH trong phan tu gellan, a 1a h¢ s thuce nghiém.
Thi nghiém dugc 13p lai 3 1an (n = 3) va danh gia két qua &
muc y nghia a = 0,05.

Xdc dinh céu triic gellan khir acyl bt%ng cong huong tir
hat nhdan (NMR) [17]

Gellankhtracyl thunhan tir1én men ching S. paucimobilis
GL12 dugc phan tich bang phuong phap NMR tai Vién Hoa
hoc (Vién Han 1am KH&CN Viét Nam) trén may khdi phd
Bruker Avance 500 MHz (Buc) ¢ 25°C. Dung dich gellan
khu acyl 1% trong D,O (cac 6ng co duong kinh ngoai 5
mm) dugc thuc hién cho phan tich phd cong hudng tir hat
nhan 1 chiéu (‘H, 3C) va 2 chiéu (COSY, HSQC, HMBC).
Phé 'H chép nhén tin hiéu nhiéu dé tim kiém ty 1€ acetate va
glycerate trong 100 lan quét (khoang 5 phut). Dit lidu dugc
phan tich nhd phan mém Felix 95.0 (Molecular Simulations,
San Diego, Calif.). Mirc d¢ thay thé acyl trong gellan dugc
tim kiém trong khu vuc do chuyén dich héa hoc §,,2,60+0,1
(CH, trong nhém acetate), 3, 1,75+0,1(CH, trong Rha) va so
sanh ty 1¢ tich phan cua cac tin hiéu nay.

Xdc dinh cdc diéu kién chuyén héa gellan thanh gellan
khir acyl

Gellan duoc chuyén héa thanh gellan khir acyl theo
phuong phap cua Kang va cs [18] va West va cs [10] ¢ cai
tién. Moi phuong an thir nghiém dugc tién hanh véi 10 lit
dich 1én men gellan da loai xac té bao.

Xac dinh pH thich hop: Diéu chinh pH cua dich 1én men
gellan bang NaOH 2M dat 4 méc pH: 8, 9, 10 va 11. Nang
dich 1én 80°C trong 8 phut, lam ngudi va diéu chinh pH
cac mau xudng 7,0 bang dung dich HCI (a trong 10 phit).
Ethanol 95% dugc thém vao dich voi ty 1€ dich:ethanol 1a
1:2, dao déu, két tua gellan khir acyl & nhiét do phong trong
10 gio. Tién hanh ly tim 4500 vong/phit trong 15 phat, loai
b6 dich ndi, thu két tia. Tua duogc séy ddi luu & 80°C, sau 24
gio thu dwoc san pham gellan khir acyl dem di nghién thanh
bot va danh gia mirc do DDA ciia cac mau.

Xac dinh thoi gian PPA cua gellan: Thu nghiém DDA
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gellan dugc tién ‘hanh nhu trén véi cac khoang thoi gian
phan ng thay doi tu 4, 6, 8, 10 dén 12 phat. Sau do tién
hanh dénh gid mirc d6 DDA cua ché pham gellan nghién
clru.

Xdc dinh 1y 1é dich:ethanol cho két tia gellan khir acyl
theo Fialho va cs (1999) [17]: Dich ndi chira gellan khu
acyl duogc bo sung véi cac ty 1€ dich 1én men:ethanol 95%
la 2:1, 1:1, 1:2 va 1:3 (v/v). Qua trinh tia duoc dé 10 gio,
sau d6 tién hanh ly tim & 4500 vong trong 15 phut, thu tua
gelan khtr acyl. Xac dinh hiéu suat thu hoi gellan khir acyl.

Xdc dinh diéu kié¢n say ché pham

Dich taa thu duoc tir 10 lit dich 1én men duogc séy dédi
luu thu ché phim dang bot v6i nhiét do cua tac nhan say
bién thién tir 60 dén 100°C. Thoi gian say duoc khao sat tir
12 dén 28 gio. Do day 16p vat liéu siy thay doi tir 4 dén 8
cm. Dan déu ché pham, dung que sat nhon ké thanh cac 6
vudng c6 canh 1,5 cm, khi bé mat khéi say kho se tién hanh
dao dé khdi 6 vudng gellan roi ra, roi dan déu, sau d6 cir 2
gio 1ap lai 1 1an. Sau 24 gio thu san pham gellan khir acyl
dem di nghiém thanh bot, rdi dong trong bao bi. Sau mdi thi
nghiém, x4c dinh lugng gellan khir acyl thu duoc dé danh gia
hi¢u suét thu hoi.

Xidc dinh diéu kién béo quén ché phim

Ché pham gellan dugc dong tai trong mang Al/PE, dugc
bao quan & diéu kién nhiét d6 4+1°C va nhiét o phong. Sau
céc khoang thoi gian 1, 3 va 6 thang mau duoc ldy di danh
gi4 cac chi tiéu hoa 1y va an toan thyc pham.

Phén tich cdc chi tiéu chit lwong ciia gellan khir acyl

Xac dinh d6 nhdt trén nhét ké Brookfield model LVDV
- /4P (M¥); xac dinh d6 4m (%) theo AOAC 920.05; xac
dinh ham lugng tro (%) theo AOAC 930.30; xac dinh ham
luong chi theo AOAC 999.11; xac dinh ham lugng asen
theo AOAC 986.15.

Phucong phap xdc dinh d¢ bén gel ciia gellan khir acyl:
Dic tinh ciu tric gel cia gellan khir acyl dugc xac dinh
bang méy phan tich cdu trac Texture Analyzer TA.XT2
(Anh), tién hanh theo phuong phap ctia Mao va cs (2000)
[13].

Chudn bi gel: Hoa tan 1% gellan khir acyl trong nudc
khur ion ¢ nhiét d§ phong (khodng 22°C), sau d6 tién hanh
dun dung dich gellan dén nhiét d6 97-98°C, gur 1 phut. CaCl,
duoc thém vao dung dich dé tao gel ¢ nong d6 30 mM
Dung dich duoc khuay trong 1 phit va d6 vao dng facol thé
tich 50 ml. Gel dugc lam lanh ¢ nhiét @6 15°C trong 10 phut.
Mau gel duge duy tri & nhiét do phong (khoang 22°C) trong
24-28 gio trudce khi do.

Po dj bén gel Gel lay khoi 6ng facol, dugc xac dinh
béng mdy do cau trac. Su dung dau do bang c6 duong kinh
15 mm, ¢b dinh duong di cia dau do dam vao san pham, luc
nén 16n nhét lam v& gel (diém phé v&) duge goi 1a do bén
gel - gel strength (g/cm?). Thi nghiém nay dugc lap lai 3 lan
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cho mdi phép do [13, 19].
Két qua thao luan

Xdc dinh cdc diéu kién chuyén héa gellan thanh gellan
khir acyl

Xac dinh pH chuyén héa: Khao sat sy anh hudng cia
pH dén mic d6 DDA cuia gellan cho thay, pH (hay nong do
kiém) c6 anh huong truc tiép dén mirc d6 DDA, cu thé & pH
10 sau 8 phut ¢ nhiét do 80°C cho DDA dat 82%, khi tang
pH 1én 11 muic d6 deacyl hiu nhu khong déi (bang 1). Do
vay, pH 10 1a thong s6 cong nghé duoc lya chon cho cac
nghién ctru tiép theo.

Bang 1. Anh huéng ctia pH téi mic do DDA ciia gellan.

pH Miic d deacyl - DDA (%)
8 Khong xac dinh

9 65

10 82

11 84

Xdc dinh thoi gian chuyén héa: Khao st anh huong cia
thoi gian phan tng cho thdy, toc d0 DDA xdy ra kha nhanh
& khoang 4 phut dau cua phan Gng, sau d6 xay ra cham dan.
Sau 10 phut, DDA ctia gellan thay doi hau nhu khong déng ké.
Nguyén nhén 1a do ndng d6 NaOH giam sau giai doan dau cua
qua trinh deacyl hoa. Mot nguyén nhan khéc 13 giai doan déu
qua trinh deacyl xay ra d6i voi cac nhom acyl trén bé mit cua
gellan, chung tiép xtc tryc tiép voi NaOH nén toc do xay ra
kha nhanh. Vi cac nhom acyl bén trong rat kho tiép xic, doi
hoi thoi gian khuéch tan 1au hon ctia NaOH véo 16p bén trong.
Vi vy, toc do phan (g deacyl hoa xay ra rat cham. Ngoai ra,
do gellan c6 mach polyme dai, dan xen, cudn xoin che lap céc
nhom chtre nén rit kho loai bo hoan toan nhom acyl. Két qua
nay ciing tuong tu nhu qua trinh deacyl cua chitosan. Theo tac
gia Pang Xuan Dy (2015) [20], & nong d6 NaOH 50%, dun
nong ¢ 80°C sau khoang 3 gid phan ung da thu dugc chitosan
chi c6 DDA bing 83%.

Trong truong hop nay, pH dich khir didu chinh pH 10, sau
10 phut phan tng ¢ 80°C, gellan khur acyl thu duge c6 DDA
bang 86% (hinh 1).
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Hinh 1. Anh huéng ctia thdi gian phan tng dén mic do DDA
cta gellan.



Két tiia gellan khir acyl bang ethanol: Ethanol dugc lya
chon dé két tua gellan khir acyl. Dé hiéu suat thu hoi gellan
khir acyl cao nhat va tiét kiém chi phi san xuét, ching t6i
da nghién ctru anh hudng cua ty 1€ dich 1én men gellan khir
acyl/ethanol dén kha ning thu hoi gellan khir acyl. Dich 1én
men di qua budc deacyl dugc bd sung ethanol theo céc ty 1¢
dich:ethanol 1a 2:1, 1:1, 1:2 va 1:3, két tua dé 10 gio, sau d6
danh gid ham lugng gellan khtr acyl thu dugc.

- 20
- 15

—_
=]
Ham lwong gellan khir acyl (g/1)

Hiéu suét thu hdi gellan khir acyl

o W

21 n 12 1/3
Ty 1€ dich gellan khir acyl/ethanol

s Ham luong gellan khir acyl (g/)
«=@== Hi¢u suit thu hi gellan khir acyl (%)

Hinh 2. Anh huéng ctia ty 1& dich gellan khi acyl/ethanol dén
hiéu suat thu hdi.

Két qua hinh 2 cho thay, hiéu suét thu hdi gellan khir
acyl ting dan khi ting luong ethanol trong dich va dat on
dinh khi ty 1& dich khir acyl/ethanol 1a 1/2, hiéu suat thu hoi
dat 89,3%.

Mot diéu khac duge nhn thay khi thue hién phan ing
deacyl gellan trong moéi truong kiém 1a khong nhiing gellan
dugc chuyén héa thanh gellan khir acyl, ma lwong chat mau
vang carotenoit trong dich 1én men cling dugc loai bo theo
dich ndi, do vay tda thu dugc c6 mau kha sang chi sau mot
lan thu hoi bang ethanol.

Xdc dinh diéu kién say ché pham

Pé san pham gellan khir acyl dé sir dung, d& bao quan thi
can tao ché phim gellan khur acyl dang bot. Gellan c6 déc
tinh la mét polymer, dé tlen hanh sdy phun, sdy dong kho..
can bo sung chat trg sdy. Khi bo sung chit trg sdy sé anh
hudng dén ciu tric tao gel cua ché pham. Dong thoi, khi
st dung cac phuong phap sdy trén doi hoi thiét bi dat tién,
khong phai co' s¢ san xudt ndo ciing c6. Phuong phép say dbi
lwu khéc phuc duoc nhitng nhuoc diém trén va ciing di dugc
{mg dung trong siy nhiéu polymer sinh hoc thuc pham nhu:
Xanthangum, alginate, pullulan... [21]. Trong sdy ddi luu c6
nhiéu yéu t6 anh huéng dén hiéu suét siy nhu: Nhiét do sdy,
tdc do thoi khi, thoi gian sdy, do day 16p sdy va kich thude
vt liéu sdy... Trong thuc nghiém nay, chiing toi trinh bay
vé anh hudng ciia nhiét do sy, thoi gian say va do day 16p
sdy & cung diéu kién sdy.

Xac dinh nhiét do cia tac nhan sdy: Nhiét do sy san
pham dugc khao sat & 5 mirc khac nhau 1a 60, 70, 80, 90 va
1000C. Sau 24 gid thu hoi san pham.
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Bang 2. Anh hudng ctia nhiét do sdy dén hiéu suat thu hdi gellan
khtr acyl.

Nhiét do siy Gellan khir acyl

(°C) Dj am (%) Hiéu sudt thu héi (%)
60 12,6 75,7
70 9,02 81,2
80 7,87 83,3
90 6,13 81,2
100 6,01 72,8

. Két qua bang 2 cho theiy, nhiét do qué thap hay quéa cao
d€u co6 nhimg tic dong bat loi cho qua trinh sdy dich tua
gellan khir acyl. Khi nhi¢t ¢ khong khi siy 14 60°C va 70°C
thi do 4m cac hat vat liéu say van con kha cao, khong dat
yéu cau san pham bam nhiéu vao  dung cu sdy nén lam giam
hiéu suat thu hoi san pham sau say. Khi nhiét d6 khong khi
sdy cao trén 90°C thi mac du dat d a am kha tot nhung lam
cho mét it vat liéu sdy bi chay, bam 1én thanh, san pham sau
sdy giam mui thom va mau cua khéi hat khong ddng déu,
df)ng thoi cling lam giam hiéu sudt thu hoi san phém sau
say. Nhiét do khong khi say 80°C 1a thich hop nhat, khi d6
hiéu suat thu hoi san pham dat 83,3%, d6 4m 7,87%. Gellan
khtr acyl c6 mau trang Két qua nay cting phu hop v&i nhidu
nghién ctru trén thé gi6i cho thay, dbi véi sdy gellan, nhiét
d6 sy tt nhat la 80°C [22, 23].

Anh huong thoi gian say: Trong qua trinh sdy gellan khur
acyl ¢o thé dé dang nhén ra rang, nhiét do va thoi gian siy
co m01 quan h¢ qua lai véi nhau, nhiét do cang thap thi thoi
gian sdy s& cang lau va nguoc lai. Nham tiét kiém duoc
nang lugng dung cho qua trinh say, chung t6i da tién hanh
khao sat cac thoi gian siy san pham 012, 16, 20, 24 va 28
gid. Két qua vé hiéu suat thu hoi san pham va d6 am gellan
khtr acyl dugc trinh bay ¢ bang 3.

Bang 3. Anh huéng ctia thoi gian sdy dén hiéu suat thu héi gellan
kh@ acyl.

Gellan khir acyl

Thoi gian sy (gid)

Dj am (%) Hiéu sudt thu héi (%)
12 14,27 72,5
16 10,29 78,8
20 9,63 80.4
24 7,86 83,6
28 6,85 83.4

Thoi gian say ¢6 anh huong rat 16n den chat lugng san
pham sau say Néu két thic sdy sém do 4m san pham chua
dat tbi da, néu két thiic mudn s& anh huong dén chat lu’ong
clia san phdm cling nhu lam tang chi phi san xuat. Két qua
6 bang 3 cho thay d6 am clia san pham giam dan theo thoi
gian sdy va dat toi uu sau 24 gio, khi d6 gellan c6 hiéu suat
thu hoi san pham 1a 83,6%, d6 am dat 7,86%, két qua nay
cling phu hop véi két qua cua nhiéu tac gia nhu Bajaj va cs
(2007), Wang va cs (2006 va 2007) [1, 24, 25].
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Anh hwong cua do day lop vat lieu sday: Do day 16p vat
licu say la mot trong nhung yéu td quan trong cua qua trinh
say san pham. Do day qué 16n thi ¢ gitta khoi U s& thiéu su
tiép xuc vo1 khong khi, 1am kho cue bo ¢ bé mat ngoai cua
khdi sdy, con néu do day mong thi s€ lam chay vt liéu sdy,
do d6 anh huong dén chit lugng san phim say. Thi nghi¢m
duoc tién hanh véi cac do day 16p vat liéu say khac nhau tir
2,5 dén 10 cm, két qua dugc thé hién ¢ bang 4.

Bang 4. Anh huéng ctia do day I6p vat liéu sdy dén hiéu suat thu
hdi gellan khii acyl.

Do day 16p vat lidu siy Gellan khir acyl

(cm) Dé am (%) Hiéu sudt thu héi (%)
2,5 542 79,1
5,0 6,45 85,6
75 9,01 81,2
10 16,2 71,5

Do day vat liéu say 127,5 va 10 cm thi qua trinh sdy kém,
xay ra kho cuc bo, do a am cua san pham sau sdy cao, khong
dat yéu cau dbi vOi chi tiéu san pham sdy. Khi d6 day khéi
ula2,5cm,dda am khdi u dat yéu cau, nhung xay ra hién
tuong chay bé mat, lam anh huong dén chat lugong san pham
sau sdy. Xét vé miat khoa hoc va kinh te d6 day khéi siy 5
cm la thich hop nhat cho cong nghé sy gellan khir acyl.

Tir cic két qua nghién ciru trén, chung t6i dé xut
quy trinh thu nhan gellan kht tir dich 1én men chung S.
paucimobilis GL12 nhu hinh 3.

Dich ndi chira gellan

PPA
(PH = 10/80°C, 10 pht)

v

Két tia gellan khir acyl
(dich noi:ethanol ty 1¢ 1:2)

Y

Ly tim thu tia gellan khir acyl
(diéu kién ly tdm 4500 v/ph trong 15 phut)

il

SAy két tiia (80°C, 24 gio)

.

Nghién

v
Gellan khir acyl

Hinh 3. Quy trinh cong nghé chuyén héa gellan thanh gellan
khtr acyl.
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T hiéu suét caa ting cong doan trén, da xac dinh duoc
hiéu suit tong cua qua trinh thu hdi ché phiam gellan khu
acyl dang bot tir dich 1én men 1a 85,6%, do am dat 6,45%,
ché phém c6 dang bt min, mau tréng, mui thom nhe.

Xdc dinh ciu triic va chit lwong gellan khir acyl thanh
phf;m

Xac dinh cdu tric gellan khir acyl: Gellan khir acyl thu
nhan theo quy trinh trén dd duoc phan tich bang phuong phap
NMR tai Vién Hoa hoc (Vién Han 1am KH&CN Viét Nam).

Két qua hinh 4 cho thiy, phd proton ciia gellan khir acyl
do ching S. paucimobilis GL12 tao ra (ky hiéu TN.KhuAcyl
1-D20-1H) va ph proton cia gellan khtr acyl chuan (ky hiéu
TN.KhuAcyl-D20-1H) 1a déng nhat.

1H Difference

N Khuheyl1-D20-1R

TN KhuAcyl-D20-1H }

=i pp

Hinh 4. Phé proton gellan khii acyl do chiing S. paucimobilis
GL12 tao ra.

Phan tich cdc chi tiéu héa Iy ciia gellan khir acyl: Két qua
phan tich cac chi tiéu héa ly, kim loai ndng va vi sinh vat
cia san pham gellan khir acyl sau 6 thang bao quan tai
Khoa Héa hoc (Truong Dai hoc Khoa hoc tu nhién, Dai hoc
Quéc gia Ha Noi) va B6 mon Thuc pham va dinh dudng
(Vién Cong nghiép thuc pham) dugc trinh bay & bang 5.
Ché phidm bot gellan khir acyl dugc dong trong tai Al/PE
v6i trong luong 50 g/tai. Ché pham c6 thé bao quan tai nhiét
d6 phong, tranh 4nh sang truc tiép. San pham gellan khu
acyl nghién ctru c6 d6 4m 6,58%, ham luong tro 7,31%, pH
7,040,2, 40 bén gel 437 g/cm?, nhiét 46 bat dau tao gel khoang
35°C, gel clmg va gion twong tmg véi ché pham gellan khir
acyl thuong mai. Cac chi ti€u vi sinh vét va kim loai nang cta
ché phdm déu dat yéu cau vé gidi han kim loai ning va vi sinh
vt cho phép trong thuc pham.



Bang 5. Két qua phan tich chat lugng clia san pham gellan khii
acyl.

STT  Tén chi tiéu 23;‘ il gf;l;‘; :‘a':“ acyl gﬂhﬁ:‘g‘:l‘;“yl
Cim quan ]

Bot min, mau trang séng, vi thom, tan trong nudc

Chi tiéu 1y hoa

1 D nhdt 1% 6 20°C cp 40
2 Céu tricc gel Gel clmg va gion Gel cimg va gion
3 Nhiét d9 tao gel 'C 35 30 dén 45
4 Dj im % 6,58 <10

5 Ham lugng tro % 731 <12

6 D) ben gel glem? 47 300-800

7 pH 7,402 6,5-8,0

Kim loai ning

1 Ham lugng chi (Pb) mglkg KPH <20

2 Ham lugng Asen (As) mgkg KPH <30

Vi sinh vat

1 E. coli CFU/g KPH KPH

2 Salmonella CFU/g KPH KPH

3 Coliforms CFU25g KPH KPH

4 Tong 56 vi khuan hicu khi CFUlg 7,5x10° <10¢

5 Tong s6 bao tir nfim men, mc CFU/g KPH <dx10?

Ghi cha: KPH la khong phat hién, nghia [a dudi ngudng phat hién clia
phuong phap.

Keét luan

Pi xac dinh dugc cac thong sb cong nghé chuyén hoa
gellan thanh gellan khir acyl dat d9 deacyl 86%, quy trinh
c6 hiéu suat thu hoi 1a 85,6%. Ché pham gellan khir acyl
thu dugc cua nghién ctru nay co6 céu truc hoa hoc va céac dic
tinh hoa 1y twong tu v&i mau chuan va mau thuong pham.
Céc két qua nay 1a co so quan trong cho cac nghién ctru
trmg dung ché pham trong ché bién thyc pham tiép theo ciia
nhém nghién ctru.

LO1 CAM ON

Nghién ctru duoc thuc hién véi su hd tro kinh phi cia
dé tai “Nghién ciru cong nghé san xuét gellan tir vi sinh vat
g dung trong ché bién va bao quan thuyc phim” (ma sd
DT.04.13/CNSHCB, B¢ Cong thuong). Cac tac gid xin
chan thanh cam on.
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