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Tom tat

Maltodextrin duoc xt ly bang hé théng DBD argon-plasma. Sau xi¥ ly, mau séc cac méu maltodextrin thay
dbi ré rét va phan biét duwoc bang mat thuong; acid tw do tidng 2,25 Ian; DE ting ~1,9 lan so véi mau ban
dau. B6 nhét clia mau cé sw trong quan chat ché véi thoi gian xi ly plasma. Sau xt ly, maltodextrin bi
depolymer héa lam gidm khéi lrong phén ti trung binh va DP xudng khodng 1,56 I4n so v&i méu ban dau.
Ti 18 a-helix/vé dinh hinh it c6 sw thay déi. Phé FTIR cho thdy, qué trinh depolymer héa va tao lién két
ngang dién ra déng thoi & céc mirc d6 khéc nhau. Thoi gian xtr Iy ngén chi yéu lam gy lién két C-O-C;
trong khi dé, céc lién két C-O-C méi sé dan hinh thanh & thoi gian xd ly dai hon.

T khoa: argon-plasma, dé nhét, FTIR, khoi lwgng phan tr, maltodextrin
Abstract

Maltodextrin was modified under DBD argon-plasma system. Under treatment, color of maltodextrin samples
was significantly changed and could be distinguished by human eyes; free acid content is 2.25-fold
increased; DE value is ~1.9-fold increased comparing to untreated maltodextrin. The viscosity was strongly
correlated to treatment time. After modification, maltodextrin was depolymerized to reduce of around 1.56-
folded of its average molecular weight and DP comparing to untreated sample. The ratio of a-
helix’amorphous structure was not dramatically changed. FTIR spectra showed that the depolymerization
and cross-linking formation was processed at various level. Short time of treatment was mainly resulted in

the broken down of C-O-C bonds; whilst, new C-O-C linkage was created during long time of treatment.

Keywords: argon-plasma, FTIR, maltodextrin, molecular weight, viscosity

1. Giéi thiéu

Maltodextrin 12 mot san pham thiy phén tir tinh
bot c6 mot sb tinh chéat khac biét hon so véi tinh bot.
Maltodextrin  c6 cong thiec hoéa hoc 1a
(C6H1005)n.H20, tuong tu v6i cong thue hoa hoc cla
tinh bot nhung co khdi luong phan tir nho hon [1,2].
Maltodextrin 1 mdt san pham thily phan khong hoan
toan tir tinh bot (béng nhiét, acid hodc enzyme) co
duong lugng dextrose (DE) nhé hon 20 [1,2].
Maltodextrin tan trong nudc va thuong ton tai dudi
dang bot tréng hay dang dung dich dam dic.
Maltodextrin dugc thira nhan 1a phu gia cho thuc
pham [1]. Trong cong nghé thyuc pham maltodextrin
1a: (a) chét ¢b dinh mui, vi; (b) thay do6i cau truc va
tang cam quan thuc pharn (c) chét trg siy; (d) tang
néng luong cho thue pham an kiéng... gitp thuc phdm
dé hoa tan, dé tiéu hoa, ting gia tri dinh dudng [1].
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Tinh chét cia maltodextrin phu thudc vao gia tri DE
va mirc do polymer héa (DP). Maltodextrin c6 DE
cang thap cang it hat am [2].

Trong tit ca phuong phap bién tinh tinh bot
bang tac nhan vat ly, phuong phap xu ly bang plasma
ngudi ¢ ap suat khi quyén (ACP, atmospheric cold
plasma) c6 tinh méi va co nhiéu wu diém vuot troi,
nhat 1a k¥ thuat xir Iy kha don gian. Tai ving plasma,
v6i khi dan argon, mot lwgng 16n cac electron nang
luong cao dugc tao thanh tir sw phong dién trong chat
khi. Nhitng electron ndy c6 thé gin vao cac nguyén tir
argon va bién ddi chung sang trang thai kich thich
hodc phén ly tao Ar* va e . Nang luong dudi dang cac
nguyén tu, ion, dién tir (Ar, Ar', Ar, €) s& tac dong
lén bé mat vat liéu co ngudn goc tur t1nh bot va lam
thay d6i thugc tinh bé mat ctia mau, dan dén hai phan
tmg chinh c6 thé xay ra trong qué trinh xir 1y plasma
1a phan tng depolymer hoa va phan tng tao lién két
ngang [3]. P4 c6 nhiéu nghién ctru vé viéc str dung
plasma ngudi dé bién tinh tinh bot nham lam thay doi
do trong cua gel, kha ning bén nhiét, tinh chit luu
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bién va do tiéu hoa [3, 4]. Xét vé ban chit hoa hoc, do
maltodextrin 14 sin pham thiy phan khéng hoan toan
tir tinh bot, nén cac bién ddi do plasma gay ra trén
tinh bot hoan toan ¢ thé xdy ra trén maltodextrin.
Tuy nhién, cho dén hién nay, héu nhu chua c6 nghién
clru ndo dé cap dén van dé nay. Vi vay, muyc tiéu cua
nghién cru cua chiing toi 1a khao sat va danh gia sy
thay d6i cdu tric va cac tinh chat héa 1y cua
maltodextrin dudi tdc dung cua argon-plasma ngudi ¢
ap suat khi quyén.

2. Vit liéu va phwong phap

2.1. Xit Iy maltodextrin bang plasma ngui 6 dp sudt
khi quyén (ACP)

Phuong phap xir Iy maltodextrin bang argon-
plasma, co ban dugc dya theo phuong phép ctua Trinh
Khanh Son [4]. Maltodextrin (5.0 g) (HiMedia
Laboratories, An D), dan trai déu trén phlen kinh
(19 cm x 13 cm). Sau d6 dat vao thiét bj DBD
plasma, v6i cac thong sb dau vao cua thiét bi: (a)
cuong do dong dién 1 A, 120 voltage, 50 Hz; (b) luu
luong khi argon 5 I/phit; (c) thoi gian cho 1 chu ky 1a
2 phut; (d) s6 lan dao tron miu 3 phut/lan; (e) thoi
gian xt 1y 0, 5, 10, 15 va 20 phut (twong ung vdi cac
mau MDO, MD5, MD15 va MD20). Thiét bi DBD
plasma dugc ché tao boi Phong thi nghiém Cong
nghé plasma va moi truong, Pai hoc Su pham Ky
thuat Tp.HCM.

2.2. Mau sic maltodextrin theo h¢ mau CIE Lab

M3iu maltodextrin duge tién hanh do mau sic
bang thiét bi do mau (Minolta-CR400, Nhat Ban).
Két qua thu du’oc 1a trung binh cua ba lan do lap lai.
Gia tri L*, @, b* biéu thi lan luot mau trang, do va
vang cua tinh bot [5]. Sy khac biét Ve mau sac gitra
cac mau maltodextrin xir Iy so v6i mau maltodextrin
khong qua xur Iy dugc xac dinh bang cong thirc (1) :
AE* = VAL'? + Aa*? + Ab*2. Do tring dugc xéc
dinh theo cong thire (2):

WI =100 — /(100 — L)% + a'2 + b*2 [6].
2.3. Ham lwong acid tw do (FA)

Ham luong acid tg do dugc xac dinh theo
phuong phéap cua Sokhey A.S et al. [7].

2.4. Duwong lugng dextrose (DE)

Duong lugng dextrose clia mau maltodextrin dugc
xac dinh theo phuong phap cta Peter Bernfeld [8].

2.5. Phé h&ng ngoai FTIR (Fourier transform
infrared spectroscopy)

Phd FTIR duoc st dung nhu mot cong cu dé
dinh luong va mo ta sy thay doi trong céu trac cia
maltodextrin. Cac mau matodextrin s& duoc do phd
h6ng ngoai FTIR (FTIR-8400S, Shimadzu, Nhat Bén)
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v6i 20 lan quét & bude séng tir 400-4000 cm™ [9].
KBr (0,2g) va tinh bot (0,002g) duge dua vao bd nén
mAau va nén voi ap suét 8 bar trong 10 phut. Sau do,
mau duge tién hanh do trong thiét bi FTIR. Két qua
phd sau d6 duoc biéu thi dudi dang biéu dd bang
phin mém SigmaPlot (Version 10.0, 2006, Systat
Software, Inc, Germany).

2.6. Pj nhot, khéi lwong phin tir (M) va mirc dp
polymer hoa (DP)

Do nhot ndi tai (intrinsic viscosity) cua
maltodextrin dugc do theo phuong phép cua Ljubica
Dokic et al. [10] va Harding Stephen E. [11].
Maltodextrin dugc pha lodng v6i nude cét thanh mot
ddy ndng d6 5, 10, 15 va 20 g/ml, sau d6 dugc xéac
dinh d nhot (1) bang nhét ké mao din Ostwald co
?=0,3 mm (Ref.No 509 03, Dbtc). Cac dung dich
maltodextrin dugc on nhiét trong bé diéu nhiét tai
nhiét do 1a 30°C. Mau nudc ct dugc xac dinh thoi
gian chay qua hai vach dwoc danh dau 1a 19,17 giay.
Do nhét dong hoc (n, m¥/gidy, kinematic viscosity)
dugc  x4ch  dinh  theo cong thuc (4):
17=0,004xt — 0,12/t [12]. Ti trong cua dung dich
maltodextrin dugc xac dinh bing cong thiuc (5):
p=m/V; v&i m 14 khoi lugng (g) va V 1a thé tich (ml).
D6 nhét tuong ddi () duoc xac dinh theo céac
phuong trinh sau (6): 77.e=1/1,=t/to xp/po; v6i 112 40
nhét (m?/gidy) clia mau, 7, 1a do nhét (m?/gidy) cia
nuoc, ¢ 1a thoi gian (gidy) chay ciia dung dich miu
trong nhot ké, 7, 1a thoi gian (gidy) chay cua nudc
trong nhét ké, p 1a ti trong ctia dung dich mau ¢ 30°C,
va p, la ti trong cua nudc 6 30°C. DY nhét rat gon
(reduced viscosity) (ml/g) dugc tinh theo cong thirc
(7): Trea=(a-1)/c; v6i ¢ 1a ndng d6 dung dich
maltodextrin. Do nhét ndi tai ([7], ml/g) cia mau
duogc tinh theo cong thuc (8): 7= lcl—rfol Nyeqa- Tu d0
nhét ndi tai, khdi lwong phan tir (M) ciia maltodextrin
dugc xac dinh thong qua cong thuc cua Staudinger-
Mark-Houwink [10] thé hién mi quan hé gitta d6
nhét ndi tai va khdi luong phan tir (9) - [ni/=KM*;
v6i K va a duoc goi 1a hé sé Mark-Houwink 13 hing
$6 duoc xac dinh béng thuc nghi€ém véi hé $6 ndm
trong khoang 0,5<a<1,0. Mbi quan hé giita duong
lugng dextrose (DE), muc d§ polymer hoa (DP), va
d6 nhdt noi tai duoc thé hién qua cac cong thirc sau
(10)'

= K(—ot+ 18)* va DP = ; véi DP 1a 1a mirc
d(_) polymer hoéa. Véi DE trong khoang 10-20 thi
K=3,56x10°va a=1[10].

2.7. Tinh todn thong ké

111,11

Cac sb liéu dugc thé hién dudi dang trung
binh+d6 1éch chuin (n=3). Cac sb liéu dwoc tinh toan
su khac biét bang phép tinh Anova mot chicu
(P<0,05, Duncan’s multiple range test) bﬁng phin
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mém SPSS (Released 2008, SPSS Statistics for
Windows, Version 17.0, Chicago: SPSS Inc.).

3. Két qua va thio luin
3.1. Cic thong s6 vé mau sic

Mau sic 1a mot trong nhimg yéu t6 quan trong
trong viéc danh gia chat lugng ciia nguyén lidu, san
pham hay su chap nhan cta ngudi tiéu dung db6i voi
san pham. Hon nira, sy thay d01 mau sic con thé hién
su thay dbi vé thanh phan, cau trac cua nguyén liéu,
san phim. Sy thay d6i mau sic ciia miu trudc va sau
khi xtr Iy plasma duoc thé hién & bang 1. Theo d0, gia
trj a* (xanh 14-d6) giam tir -2,04 xubng con -2,14 sau
khi mau bi xir ly plasma trong 20 phut. Gia tri b"
(vang-xanh da troi) giita cAc mau maltodextrin c¢6 xir
ly plasma (MD5, MD10, MD15, MD20) khong thay
d6i nhiéu, tuy nhién, so véi mau khong xir ly (MDO),
cdc mau c6 xir 1y plasma c6 gid tri b cao hon. Nhu
vdy, viéc sir Iy plasma 1am mau sic mau maltodextrin
tré nén xanh va vang hon so véi mau MDO. Sy thay
dbi gia tri b* (mau vang) 1a do phan tng caramen hoa
c4c monosaccharide thu dugc tir qua trinh phan cit
maltodextrin bing plasma. Trong qué trinh xu Iy
plasma, maltodextrin bi bé gdy tao thanh cac phan t
c6 kich thuéc nho hon nhu acid, dextrin, dudong, va
cac gbe tu do. Dudi tac dung cuia nhiét do, cac phan

tir duong bi caramen hoa 1am thay d6i mau sic cua
mau maltodextrin. Bén canh d6, khi ting thoi gian xur
ly gi4 tri L” (den-trang) bi giam 1a do anh hudng cua
su thay doi cia do vang [13]. Pidu nay ciing tuong
{mg voi do trdng (WI) cia mau bj xir 1y thip hon mAu
MDO (bang 1). Gia tri AE® cho thay rat 1o rang, viéc
xu ly plasma lam mau 6 su thay d6i 16 rét vé mau
séc. Su khac biét vé& mau séc dugc thé hién qua gia tri
AE" & cac mirc >4,89 ching to su khic biét vé mau
sic gita cac mau xur 1y plasma voi mau ban dau 1a rat
1 rang dé nhan biét bang mét thuong [14].
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Hinh 1. Thiét bi DBD plasma.
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Bang 1. Anh huong ciia thoi gian xir Iy DBD argon-plasma dén mau sic va mbi twong quan giita d6 nhét rat gon
(y) voi ham luong maltodextrin (x) ciia maltodextrin

Mau L a’ b AE wI y=ax+b; R?

MDO  98,45+0,01* -2,04+0,00* 2,48+0,00° 0,00+0,00° 96,43+0,00*° y=0,2512x+4,8552, R>=0,9971
MD5  93,67+0,02° -2,16+0,00¢ 3,49+0,00 4,89+0,00¢ 92,46+0,02" y=0,2476x+4,7064, R>=0,9982
MDI0 93,06£0,00¢ -2,19+0,00° 3,60+£0,01* 5,51+0,00* 91,88+0,00° y=0,2614x+4,1819, R2=0,9993
MDI5 93,49+0,01¢ -2,15+0,00° 3,260,019 5,02+0,00° 92,41+0,01° y=0,2750x+3,7572, R>=0,9999
MD20 93,07+0,00¢ -2,14+0,00° 3,24+0,02¢ 5,43+0,00° 92,06+0,01¢ y=0,2996x+3,1194, R>=0,9950

Cac gia tri trong bang biéu thi gi4 trj trung binh + d6 léch chuén (n=3). Céc chir cai trong cung mot cot cd ky hiéu khac nhau
biéu thi su khac biét co nghia vé mat thong ké (P<0,05). MDO: mau khong xt ly; MD5, MD10, MD15, MD20: mau

maltodextrin dugc xtr Iy DBD argon-plasma trong 5, 10, 15 va 20 phit.

Bang 2. Ham luong acid ty do (FA), duong lugng dextrose (DE), d6 nhét ndi tai (77), khéi luong phan tir (M),
murc d§ polymer hoa (DP), ti 1¢ vang o-helix/v6 dinh hinh (/7/4) va d9 hép thu (4bs) FTIR cua dinh 1155 cm’!
cua cdc mau maltodextrin!

Miu  FA DE 7 M DP H/A Abs 1155cm™
MDO  0,20+0,00° 13,58+0,79* 4,86+0,00° 1363,8240,00° 8,22+0,00° 0,93+0,00° 0,566+0,01¢
MD5  0,35+0,00° 15,83+0,33% 4,71£0,01¢ 1322,024+0,00¢ 7,97+0,00¢ 0,94+0,00° 0,281+0,00°
MDI0 0,40+0,00° 17,124+0,64° 4,18+0,00° 1174,69+0,00° 7,07+£0,00° 0,92+0,00*° 0,371+0,01°
MDI5  0,40+0,00° 20,63+0,21¢ 3,76£0,01° 1055,39£0,00° 6,34+0,00® 0,94+0,00° 0,446+0,00°
MD20 0,45+0,00¢ 25,80+0,00° 3,12+0,01*°  876,2440,00*° 5,24+0,00° 0,96+0,00¢ 0,598+0,02¢

ICac gia tri trong bang biéu thi gié tri trung binh £ d6 léch chuan (#=3). Cac chit cai trong cting mét cot c6 ky hidu khac nhau
bicu thi sy khac bi¢t c6 nghia vé mat thong ké (P<0,05). MDO: mau khéng xu ly; MDS, MD10, MD15, MD20: mau

maltodextrin dugc xtr ly DBD argon-plasma trong 5, 10, 15 va 20 phut
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Hinh 2. Phd FTIR cta cac mau maltodextrin

MDO: mau khéng xtr 1y; MD5, MD10, MD15, MD20: mau
maltodextrin dugc xir ly DBD argon-plasma trong 5, 10, 15
va 20 phut

3.2. Duwong lugng dextrose (DE) va ham lwong acid
twdo (FA)

DE la mot chi ) quan trong cua maltodextrin vi
khi chi s6 DE thay di s& din dén céac tinh chit chirc
ning va ung dung cta maltodextrin ciing s& thay doi
[15]. Két qua (bang 2) cho thdy mdi twong quan dong
bién giita gia tri DE va thoi gian xir 1y (t) argon-
plasma 1a  tuyén tinh (DE=0,585t+12,744,
R?=0,9311). Theo d6, mau maltodextrin xir Iy plasma
trong 20 phit (MD20) co gia tri DE cao nhat gap ~1,9
lan so voi mau khong xu 1y (MDO). Chi s6 DE cang
cao cho thay mic do depolymer héa cang nhiéu va
khdi luong phan tir ciia maltodextrin cang giam [15].

Ham luong acid tw do (FA) cho biét tinh acid
cuia maltodextrin tir d6 thé hién pham vi ung dung cua
maltodextrin trong san xuit cong nghiép. Theo nhu
nhitng nghién ciru vé xir Iy plasma trén tinh bot trude
day thi viéc xir Iy plasma c6 thé lam thay d6i pH ciing
nhu ham lugng acid ty do cua tinh bot [16]. Bang 1
cho thiy mbi twong quan ddng bién giita FA va thoi
gian xu ly (t) Argon-plasma (FA=0,011t+0,258;
R*=0,81618). Mau maltodextrin xir ly plasma trong
20 phit (MD20) ¢6 ham luong acid tu do cao nhét va
gap 2.25 1an so voi mau khong xir Iy (MDO). Két qua
nay tuong tu véi nghién ctru trude day cua Cheng-yi
Lii et al. [16] trén tinh bot. Phan ting depolymer hoa
xay ra trong qua trinh xr 1y plasma, sy bé gdy mach
maltodextrin tao ra cac goc carboxyl (-COOH),
carbonyl (aldehyde hodc ketone) hodc peroxide
([0-07*) [17] tix d6 lam ting ham lugng acid tu do
trong miu. Ham lugng acid ty do va phan ung
depolymer hoa cua maltodextrin phu thugc vao thoi
gian xur Iy plasma. Theo do, thoi gian xu 1y cang dai
muc d§ depolymer hoa cang cao va ham lugng acid
tu do (FA) cang tang [16].

3.3. P$ nhot, khoi lwong phan tir (M) va mirc dp
polymer hoa (DP)
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Céc két qua _(bang 2) cho thdy do nhot rat gon
(Nyeq) CUa cac miu maltodextrin thay ddi dong bién
v6i ham lvgng maltodextrin trong dung dich. Céc déc
tinh cta maltodextrin (kich thudc, thé tich, cau tric),
néng d6 maltodextrin, pH, nhiét do déu lam cho
tuong tac clia cac phan tir maltodextrin voi nudce thay
d6i, do d6 1am d¢ nhét thay doi theo [7, 18]. Két qua
cho thdy do nhét ndi tai (77;) ciia maltodextrin giam
dan theo thoi gian (t) xu 1y (7:=-0,0884t+5,0082,
R?=0,967), trong d6 mau MD20 14 thap nhat. Két qua
trén twong tu voi cong bd ciia Cheng-yi Lii et al. [16]
trén tinh bot. Theo Sokhey A. S. [7], su giam do nhot
xay ra 1a do sy thay ddi vé cdu triic, cau hinh va trong
luong phan tir ctia maltodextrin. Trong qua trinh xwr
ly, plasma c6 thé gay ra phan tng depolymer hoa lam
bé giy mach maltodextrin tao ra cac chudi
polysaccharide mach ngén hon dan dén giam d6 nhot
[18].

Khéi lugng phén tir trung binh anh huong dén
hau hét cac tinh chit hoa 1y cia maltodextrin. Khdi
lugng phan tir trung binh (M) cua maltodextrin giam
khi tang thoi gian (t) x@ 1y plasma
(M=-24,8361+1406,8, R*=0,967). Két qua tuong tu
da dugc Cheng-yii Lii et al. [16] cong bd khi xtr 1y
plasma trén tinh bdt. Viéc gidm khéi luong phan tor
trung binh 1a do cac chudi polysaccharide bi bé giy
tao ra cac phan tr c6 kich thudc nhé hon [17]. Theo
bang 2 va 4, chung t6i nhan thdy mirc d6 polymer hoa
(DP) ciia maltodextrin giam tuyén tinh v&i thoi gian
xtt 1y (¢) plasma (DP=-0,1518t+8,4859; R*=0,967).
Két qua tuong tu ciing dwoc Benchamaporn Pimpa et
el. [5] cong bd trude d6. Cung vé6i sy giam do nhdt va
DP thi chi s6 DE cta maltodextrin tang 1én [10].
Duéi tac dong cua plasma cé muc nang luong cao da
ion hdéa mach amylose va amylopectin cling la
nguyén nhan dan dén sy giam d6 nhét noi tai, khoi
luong phén tir trung binh [5].

3.4. Sw thay déi vé ciu triic

Két qua phd FTIR (hinh 2) cho thdy hinh dang
phd ciia cac miu maltodextrin trudc va sau xir ly
plasma co ban khong khac biét nhau vé hinh dang,
khong c¢6 dinh méi xudt hién hay mét di. Phan tir
nude duge giit lai trong cu tric ciia maltodextrin nho
lién két chit va lién két yéu voi phan tr nudc tai hai
dinh 14n luot 1a 1645 cm™ va 3363 cm™. Két qua thu
duoc tir 46 thi FTIR cho thdy, cuong do dinh (i)
1645 cm™ va (ii) 3363 cm™ cic mau MDO; MDS5;
MD10; MD15; MD50 lan lugt 1a (i) 0,294; 0.190;
0.198; 0,230; 0.51 va (ii) 0,374; 0,247; 0,290; 0,280;
0,593. Nhu vay, cic mau xir 1y voi thoi gian ngan (tir
5 dén 15 phat) c6 cuong do dinh —OH thap hon mau
MDO (khong xir 1y). Trong khi d6, mau xtr 1y plasma
trong 20 phut (MD20) lai c6 cuong d9 dinh cao hon
mau MDO va cac mau xir Iy khac. C6 thé thdy, dong
thoi ¢6 hai yéu t6 cung tac dong dén cuong d6 dinh —
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OH trong phé FTIR: (a) qué trinh depolymer hoa tao
thanh cac phan tir nudc ty do [3] va (b) qua trinh bay
hoi nudc dudi taic dung cta nhiét d§ ciing nhu tac
dung cua dong khi argon (5 Vphit) trong qua trinh xir
ly plasma. Diéu nay c6 thé dugc giai thich do trong
qua trinh xt ly plasma xay ra phan Gng depolymer
hoéa [3]. Phan ung depolymer hdéa bé gay mach
maltodextrin tao thanh cac phan tir nude tu do. Phan
tr nudc duge tao thanh khong hap thu trong ciu trac
xoan o-helix, nhung dugc hép thu trong viing v6 dinh
hinh, diéu nay dan dén cudong d hip thu cua nhom -
OH tang sau khi xu 1y plasma [3, 19]. Phan ung
depolymer hoa con phu thudc vao thoi gian xu ly
plasma [16]. Thoi gian xu ly cang dai muc do
depolymer hoa cang cao. Tuy nhién, cling trong
khoang thoi gian xu ly d6, nudc duge tao thanh bi
bay hoi dan dén cuong d6 hép thu cua nhom -OH
giam. Thoi gian x&r cang lau thi mic d§ depolymer
cang cao (cudng do hap thu nhom —OH ting), nhung
ddng thoi cling tang thoi gian bay hoi nude (cudng do
hap thu nhém —OH giam). Nhu vay, ¢ thoi gian xir Iy
ngan (tir 5 dén 15 phut) lwong nudce ty do s& bi bay
hoi hoan toan; nguoc lai, mau xur 1y trong 20 phut thi
luong nudc tao thanh boi phan tmg depolymer nhidu
hon lugng bi bay hoi.

Phén tich cdu trac cua maltodextrin bang phd
FTIR cho biét dinh 1155 cm™ 1 do sy dao dong cua
lién két glycoside C-O-C bién dang bat ddi ximg va
dinh 927 cm™ 1a do sy dao dong cua lién két a-1,4
glycoside. Do hip thu ctia nhém C-O-C giam sau khi
xur ly plasma (tr 5 dén 15 phat) 1a do phan ung
depolymer hda xdy ra trong qué trinh xtr Iy lam bé
gy lién két C-O-C (bang 2) [3]. Mau MD20 co
cuong d hap thu cia nhém C-O-C tang so voi mau
xtr 1y khac (hinh 2). Didu nay c6 thé giai thich boi
trong qua trinh xir Iy plasma hai phan tmg sau dong
thoi xay ra & cac mirc d6 khac nhau: (a) phan ung
depolymer hoa va (b) phan tng tao thanh lién két
chéo [3]. Véi thoi gian xir 1y plasma ngén (tir 5 dén
15 phut), qué trinh depolymer héa chiém uu thé lam
bé gdy mach maltodextrin tao thanh cac dextrin cé
kich thuéc phan tr nho hon, glucose va nudc...Véi
thoi gian xur Iy dai (20 phat), gitia hai phén tur glucose
ctia maltodextrin ¢ thé hinh thanh lién két glycosidic
(C-0-C) méi chiém wu thé tir d6 lam ting cuong do
hap thu cua nhom C-O-C so voi miu khong xu 1y
plasma. Tuy nhién, cn c6 thém nhimg phén tich chi
tiét dé 1am rd hon van dé nay.

Tinh bdt hodc cac dan xuét tir tinh bot nhu
maltodextrin ¢ céu triic ban tinh thé bao gdm ving
a-helix (Ia ving c6 ciu trac xoan kép) va ving V6
dinh hinh. Ti 1¢ gitra do hap thu ciia dinh 1047 cm™!
(a-helix) va 1022 cm® ''(vo dinh hinh) bleu thi mare do
cu trac co trat tu cua mau [19]. Két qua vé ti 18
a-helix/vd dinh hinh cta cidc mau duge thé hién trong
bang 2. Cic miu sau xu ly plama déu co ti 18
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o-helix/vd dinh tang nhe so vdi mau MDO. Tuy nhién,
su khac biét nay la rat nho va khong c6 nhieu y nghia
v€é mat cau trac.

4. Két luan

K¥ thuét xir Iy bang argon-plasma da gitip mau
maltodextrin giam rd rét mirc d6 polymer héa va khoi
lugng phan tu, giap DE tang l1én va dat gia tri 25,80
(tang 12,22 so véi mau ban dau) dong nghia véi viéc
maltodextrin bj chuyén thanh dang san pham c6 do
ngot cao hon so véi mau maltodextrin ban dau nhung
van giit nguyén dang ran.
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