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NGHIEN CUU BIEN TINH TINH BOT KHOAI MO (Dioscorea alata LL.)

TAO TINH BOT THUY PHAN CHAM BANG PHUONG PHAP
THUY PHAN ACID

V6 Minh Hoang'*, Duong Thi Yén Nhi?

STUDY ON MODIFICATION OF YAM STARCH (Dioscorea alata L.)
CREATING SLOW DIGESTING STARCH BY ACID HYDROLYSIS

Vo Minh Hoang'*, Duong Thi Yen Nhi?

Tém tiat — Nghién citu dugc thuc hién nhdm
bién tinh tinh bét khoai mé tao tinh bét thity phdn
cham (SDS) bang phuong phdp acid tao tinh bot
SDS cao nhdt trén co sd ddnh gid dnh hudng clia
nong do acid citric (15 — 45%), nhiét do (37,5
— 52,5°C) va thoi gian thily phdn (1,5 — 10,5
gio) dugc thie hién dwa trén moé hinh da bién
theo phuong phdp CCD, va ham luong tinh bt
SDS,ax la ddp iing phu thudc. Két qud nghién citu
cho thdy mé hinh bdc hai thu dwgc cé ¥ nghia
(p < 0,05), dé tin cdy ciia mé hinh R*> = 0,979
phut hop voi tap dit liéu 97,9%. Ham luong tinh
bot SDS cao nhdt la 18,052% ¢ néng do acid la
40,009%, nhiét do 39,962°C va thoi gian 8,933
gio. DB hoa tan tdang theo nhiét do va dj truong
nd ting 50 — 70°C va gidm 70 — 90°C, dé nhdt
ciia tinh bét c6 xu hudng gidm sau bién tinh.

Tir khoa: bién tinh tinh bot, tinh bot khoai
md, tinh bét thity phdn chdm, thity phan bang
acid.
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Abstract — This study was conducted to modify
yam starch to create slowly digestible starch
(SDS) by the acid method to create the highest
SDS starch on the basis of evaluating the effect of
citric acid concentration (15 — 45%), temperature
(37.5 —52.5°C) and hydrolysis time (1.5 — 10.5 h)
was performed based on the multivariable model
by CCD method, and the starch content SDS,,x
was the dependent response. The results showed
that the quadratic model obtained is significant
(p < 0.05), the reliability of the model R* = 0.979
showed that the built regression model is suitable
for the data set whether 97.9%. As a result, the
highest SDS starch content is 18.052% at an
acid concentration of 40,009%, a temperature
of 39.962°C and a hydrolysis time of 8.933 h.
Solubility increases due to temperature, swelling
increases in the range temperature of 50 — 70°C
and decreases from 70 — 90°C; the viscosity of
starch tends to decrease after denaturation.

Keywords: acid hydrolysis, slowly digestible
starch, starch modification, yam starch.

. PAT VAN BE

Khoai mé (Dioscorea alata L.) 1a loai cay
luong thuc dudc trong phd bién tir Bac dén Nam
6 nudc ta. Khoai mG ¢ lam lugng tinh bdt &
khoang 21,34 — 24,63% la ngudn nguyén liéu
thich hop d€ san xuét tinh bot [1]. Tinh bot 1a
ngudn cung cip ning lugng quan trong thong
qua ché do in udng cta con ngudi. Dua theo toc
d6 thiy phan trong rudt non bdi tic dong cua
enzyme ti€u hoa, tinh bot dugc phan thanh: tinh
bot thiy phan nhanh (RDS — Rapidly Digestible
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Starch), tinh bt thiy phan cham (SDS — Slowly
Digestible Starch) va tinh bdt khong thiy phan
(RS — Resistant Starch) [2]. Trong dd, SDS tiéu
héa trong rudt non cham, din dén viéc gidi phong
glucose vao mau cham va kéo dai, cung v6i phan
ting dudng huyét thip, cé ich trong viéc kiém soat
va ngin ngifa cdc bénh lién quan dén ting dudng
huyét [3].

Béo phi va tiéu dudng 1a vin dé stic khée nhan
dugc sy quan tdm I6n cia con ngudi hién nay.
Nhiing nghién ctiu méi nhit clia ciac nha khoa
hoc thuc phdm va dinh dudng hoc da dua ra két
luan rang lam cham tc do tiéu hda glucose tit cac
nguodn tinh bot dn vao sé gitip 1am gidm dudng
huyét, giam nhu cau insulin va giy cim gidc no
[4, 5]. Trén thé gi6i, mot sd cong trinh nghién
ctiu 1am giam sy thiy phan tinh bot thanh glucose
bing cic phuong phap bién tinh vt li, héa hoc
va sinh hoc d€ lam bién d6i cdc tinh bot thiy
phan nhanh thanh tinh bdt thiy phan chdm hodc
tinh bot khong thiy phén [4, 6].

Tai Viét Nam, tinh bot bién tinh da st dung
rong rai trong cong nghiép san xuét. Tuy nhién,
nghién ctiu vé bién tinh tinh bot d€ tao tinh bot
SDS con kha han ché. Nghién ctiu nay dudc thuc
hién v6i muc dich t6i uu héa cc thong sb clia
quéa trinh thily phan tinh bot bang acid nhiam tao
ham lugng tinh bot SDS cao nhit cung cip ngudn
nguyén liéu mdi ung dung trong linh vuc cong
nghiép ché bién mang lai 1gi ich vé stic khde cho
con nguoi.

II. TONG QUAN NGHIEN CUU

Nguyén Vian Hung va cong su [7] nghién ciu
vé tdc dong cia viéc két hop xi 1f acid va nhiét
— &m dén cic dic di€ém hoa li v ham lugng tinh
bot khang cda tinh bot khoai lang tim va khoai
md. Két qui nghién ctu cho thdy SDS va RS
trong tinh bot khoai lang tang tr 6,6% va 14,7%
Ién 13,2% va 42,1% tuong tng. Tuong tu, SDS
va RS trong tinh bdt khoai mé tang ti 4,7% va
21,6% 1én 11,3% va 46,4% tuong ting. Kha nang
truong nd va do nhét cua tinh bot giam, trong
khi do hoa tan tang 1én sau khi xi 1i.

Xie et al. [8] nghién cu bién tinh tinh bot
ngd bang acid citric, tinh bdt ngd ¢6 ham lugng
amylose cao dudc st dung phdi tron véi acid
citric 40% (w/w) v6i thoi gian phan tng khac
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nhau (3 — 9 gid). Két qui cho thiy do nhét cla
tinh bot gidm sau khi thiy phén.

Mei et al. [9] da so sanh kha nang tiéu hoa, chu
tric tinh bot va dic tinh 1i hda clia cdc mau tinh
bot ban diu véi tinh bot sau khi bién tinh bang
acid citric. Nhém tac gia st dung acid citric 10
— 40% (w/w) dé phan dng véi tinh bot san. Két
qua chi ra ring xd li bang acid citric 1am ting
ding ké ham lugng RS va SDS trong cdc mau
tinh bot, va dat gia tri cao nhét & nong do acid
1a 40% (69,53% RS va 14,24% SDS). Su truong
nd va do hoa tan clia cdc mau tinh bot sau xt 1i
thip hon so véi cac mau tinh bot ban dau.

Babu et al. [10] nghién ctiu vé sy thay ddi dic
tinh hoa 1i cua tinh bot khoai lang dugc xu 1i
bang acid citric. Véi cac ndng dd khac nhau (1
va 5%) va thoi gian (1 va 11 gid) & 45°C, két qua
cho thiy do bén gel, dd nhét giam so véi tinh bot
ban dau.

Zehra et al. [11] so sanh hai loai tinh bdt bién
tinh 1a cao luong trang va hat ngd. Ca hai loai
tinh bot déu dugc bién tinh & ndong do acid citric
1a 20% va 40%. Két qua sau khi bién tinh do
trong ctia hai loai tinh bot déu giam so véi tinh
bot ban dau, tir 9,78% xudng 2,196% & tinh bot
cao luong trang, va tir 20,12% xudng 2,55% &
tinh bot ngd. PO hoa tan sau khi bién tinh ting
Ién.

Navaf et al. [12] nghién ctiu bién tinh tinh bot
tu than cay co talipot (Corypha umbraculifera L.)
bang acid citric véi cac ndng do 5%, 10%, 20%
va 40% (w/w). Két qua cho thiy ham lugng tinh
bot SDS va tinh bot RS ting 1én sau khi bién tinh,
dat gia tri cao nhit & ndng do acid citric 40%,
ham lugng SDS tang tir 31,71% 1én 39,43% va
ham lugng RS tang ti 37,55% 1én 53,38%.

III. PHUONG PHAP VA PHUONG TIEN

NGHIEN CUU

A. Nguyén liéu va hoa chdt

Khoai mé6 (Dioscorea alata 1..) mua ti dai li §
chg Tra Vinh, ¢6 khdi lugng 0,6 — 1 kg/cti, dudng
kinh khoang 8 — 10 cm, dai khoang 20 — 22 cm;
khoai mé dugc chon la khoai m& rudt tim, cé vo
t6i mau, ct cing, khong c6 nudc nhét. )

DNS (3,5 - dinitrosalicylic acid) tu An
Do, KNaC4H;0¢.4H,O (mudi seignette), D-
glucose, NaOH, acid citric 99,5%, Na$,0s -
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natri metabisulfite, CH3;COOH - acid acetic,
CH3COONa - sodium acitat, KOH.

B. Phuong phdp nghién cuiu

Qua trinh thuc hién qua hai buéc:

(1) — Xé4c dinh thanh phan héa hoc ctia tinh
bot khoai mad: nguyén li€u khoai mé sé dudc tach
chiét bing cach got vo, rita sach, xay nhuyén véi
nuée ti 1& 1:2, lang, loc (hdn hop pha nudc ti 1&
1:4 nhiam giam d6 nhét dich loc), siy kho & nhiét
dd phong 12 gid ro6i dem siy 50°C cho dén do
4m dat 10 — 13%, dem nghién min thu dugc tinh
bot khoai mG.

(2) — Tinh bot khoai md sau d6 bién tinh bang
acid d€ tao tinh bot SDS bing mo hinh da bién.
B tri thi nghiém tbi vu dudc thuc hién theo mo
hinh Central composite design véi ba yéu td ndng
dd acid citric, thoi gian va nhiét dg, nam muc do
cho mdi yéu tb (Bang 1). Dit liéu dudc ma héa
cho ba yéu tb nhu sau: nong do acid citric (A),
thai gian thiy phan (B) va nhiét do thily phan (C)
1a cic bién doc 1ap va ham lugng tinh bot SDS
(Y,nar) 12 ddp tng phu thudc, phuong trinh hoi
quy da thic dugc ap dung d& xuit nhu phuong
trinh (1).

F=ﬁo+im&+ Z”:BHXHZ
=1 =1

Z B XiX; +e (1)

i=j=1

Trong d6: Y la bién phu thudc, B, 1a hé sb
chin; B; 1a hé sb phuong trinh bac 1, B; 1a hé
s6 phuong trinh bac 2 cua bién Xi, f; 1a hé sb
tuong tic va e la sai s6 ngiu nhién.

Yéu t6 cb dinh: Lugng mau: 50 g, pH: 5,5.

C. Phuong phdp phdn tich

Tir m6 hinh toan hoc, tic gia tinh toan dugc
thong s6 t6i uu cho diéu kién bién tinh. Miu tinh
bot tdi uu sau d6 sé dugc danh gia ham lugng
SDS va so sdnh véi mau thuc té trong cing diéu
kién. Ham luong SDS trong cdc mau nghién ciu
nay dugc xac dinh dua theo phuong phap Englyst
et al. [2] va c6 stia doi theo Juansang et al. [13].
Cong thic xdc dinh ham lugng SDS nhu sau:
SDS = (G120°G20) 0,9
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Trong d6: G20 — ham lugng glucose sau thuy
phan 20 phut; G120 — ham lugng glucose sau
thdy phan 120 phit; 0,9 1a hé s6 chuyén ddi.

D6 hoa tan cda tinh bt dude tinh theo Schoch
et al. [14]:

Do hoa tan(%) = —* 100

Trong d6: m: Khéi lugng tinh bot dem phan
tich, m1: Khdi lugng vt chia trudc sy, mo: Khoi
lugng vat chifa sau sy.

Do truong nd cia tinh bot duge tinh theo Hung
et al. [15].

bo truong nd(g/g) =

mp —mj

mp —myp

. i .

Trong d6: m,: Khoi lugng ong li tam, m;: Khoi
lugng tinh bot d€ phan tich, m,: Khdi luong mau
sau khi x@ 1i.

Do nhét (cP) biang nhét ké mao quéan, dudc
tinh theo cong thic [16]:

£k

— =K.t

p

Trong d6: u: PO nhét (cP), p: Khdi lugng
riéng mau (Kg/m?), k: Hang s6 cong cu, t: Thoi
gian dung dich chdy trong 6ng mao quin

Protein tdng sd dudc xac dinh theo phucng
phap Micro — Kjendahl, lipid tong dudc xac dinh
theo phuong phéap Soxhlet, dd 4am dugc xac dinh
theo phuong phdp siy dén khéi lugng khong déi,
tro toan phin x4c dinh bing phuong phap nung
chdy hoan toan [17, 18].

Xac dinh ham lugng amylose theo TCVN
5716-2-2017 [19].

D. Phdn tich théng ké

Két qua dudc xd 1i bing phan mém thdng
ké SPSS Statistics 20 IBM, thi nghiém téi wu
héa dugc xir li bang phan mém Design-Expert
11.0.4.0 from Stat-Ease.

IV. KET QUA VA THAO LUAN
A. Thanh phdn héa hoc tinh bot khoai mé
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Bang 1: Ma héa di liéu theo mo hinh Central composite desing

- 5 4f . Mikc d6
Ki hiéu Nhin to Pon vi 15 1 0 1 15
A Acid citric % (wiw) 15 20 30 40 45
B Thi gian h 3 3 6 9 10,3
C Nhiet 4o °C 375 40 45 50 52,5

Ham lugng protein, lipid, tro cda tinh bot khoai
md déu & mifc thap va ham lugng amylose & miic
tuong dbi cao. Piéu nay cho thiy miic tinh khiét
va chét lugng cua tinh bot chiét xuat tir khoai
md. Bén canh d6, do am 12% cua tinh bot dudc
xem 12 & mic thip, & d6 4m nay van dudi 13%,
phit hdp v6i pham vi d6 4m ducc khuyén nghi
dé an toan dé bao quan [20].

Bang 2: Cé4c thanh phan héa hoc clia tinh bot

khoai md
Thanh phin Ham lwong (%)
Protein 0,269
Lipid 1,357
Amvlose 22,328
Tro 0,017
D6 am 12,500

Amylose 1a thanh phan chinh trong tinh bot,
dong vai tro quan trong trong cac dac tinh va
cOng dung cuda tinh bot [21]. Ham lugng amylose
trong tinh bot sé thay ddi, né phu thudc vao ki
thuit tr6ng va chim séc, thoi diém thu hoach va
thai gian bao quan [1]. Trong khi d6, tro la thanh
phan ding d€ danh gia do tinh sach ctia tinh bot
sau khi tach chiét. Ham Iugng tro nhé hon 0,2%
sé dugc xem la phuong phap tach chiét hiéu qua
[21].

B. Két qud xdc dinh cdc diéu kién bién tinh tinh
bot khoai md tao tinh bot SDS

Ma tran thyc nghiém mo ta qua trinh x@ 1i theo
md hinh Central composite design thu dugc gia
tri quan sat va gia tri dy¢ doan nhu Bang 3.

Két qua phan tich ANOVA dudc thé hién trong
Béng 4.
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Bang 4 cho thdy mo hinh hodi quy c6 y nghia
v6i p-value < 0,0001. Lack of fit (p-value > 0,05),
diéu nay chi ra rang mo hinh phu hop cho tit ca
dit liéu. Po tin cdy cia mo hinh R? = 0,9795,
Ridj. = 0,9711 tuong duong v6i R? cho thiy cic
yéu t6 khdo st da gidi thich phan 16n két qui
thi nghiém. R3, ;.. 1a thuéc do mic do phu hgp
clia md hinh du doan, trong pham vi 0,20 cta
Rid i 1a phu hgp.

Két qui ctia phuong trinh hoi quy ¢ dang:

Y 10,7871 + 1,5302A + 0,8786B —
0,4048C +0,7037AB+0,8437AC — 1,2675BC +
1,1597A4% 4+ 0,7841B% +1,4119C?

Két qua ctia phuong trinh hdi quy dudc tim ra
tu viéc giai phuong trinh trong moé hinh chi la
cdc bién ma héa nhan gia tri khi p-value < 0,05,
do can chuyén sang bién sb thuc.

Phuong trinh hdi quy theo bién sb thuc c6 dang
nhu sau:

SDS = 140,2096 — 1,4429A, + 2,3461B; —
5,1631C; + 0,0234A;B; + 0,0168A4,C;
0,0845B,C; +0,0115A% +0,0871B% +0,0564C?

Trong d6: A; (%): Bién thuc ctia gia tri ndng
dd acid citric; By (°C): Bién thuc clia gia tri nhiét
do; Cy (gid): Bién thuc clia gid tri thoi gian.

Tt phuong trinh todn hoc, tién hanh tdi vu héa
qua trinh thiy phan ma tai d6 ham lugng SDS
tao thanh 13 cao nhit theo yéu cau dit ra (Bang
6).

Két qua thuc nghiém cho thiy, nhd vao viéc
t6i uu héa bang phuong phap quy hoach thuc
nghiém, tic gia xdc dinh dudc nong dd acid, nhiét
do va thoi gian x{ 1i ma tai d6 c6 thé ddm bao
ham lugng SDS la cao nhét. Bé mit dép ung
trong khong gian ba chiéu cho thiy su tuong tac
14n nhau gitta ba yéu t6 dén gia tri khao sat dugc
thé hién nhu Hinh 1.
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Bang 3: Gia tri quan sat va gia tri du doan trong md hinh héa

RUN

Ham lwong SDS (%)

D SPACE TYPE A B C
ORDER Quan sat D doin
6 5 Factornal 40 3 50 15,76 15.80
3 6 Factornal 20 9 40 15,77 15,30
6 7 Factornal 40 3 50 15,77 15.80
8 10 Factornal 40 9 50 16,89 16.43
3 12 Factorial 20 3 50 12,39 12,46
7 13 Factorial 20 9 50 10,14 10,27
2 16 Factorial 40 3 40 12.39 12,38
3 17 Factorial 20 3 50 12.39 12.46
3 18 Factorial 20 9 40 14.64 15.30
2 22 Factorial 40 3 40 1238 12,38
4 23 Factorial 40 9 40 18.02 18.08
4 26 Factorial 40 9 40 18.02 18.08
8 27 Factorial 40 9 50 15,76 16,43
7 28 Factorial 20 9 50 10,14 10,27
1 29 Factornal 20 3 40 12.39 12,42
1 31 Factornal 20 3 40 12.39 12,42
13 3 Axial 30 6 375 14,64 14,57
14 8 Axial 30 6 52.5 13,52 13,36
11 9 Axial 30 1.5 45 11,26 11,23
9 14 Axial 15 6 45 11.26 11,10
9 15 Axial 15 6 45 11.26 11,10
10 19 Axial 45 6 45 1577 15.69
10 20 Axial 45 6 45 15.76 15.69
14 21 Axial 30 6 525 1352 13.36
12 24 Axial 30 10.5 45 13.51 13.87
13 25 Axial 30 6 375 14,64 14,57
12 30 Axial 30 10.5 45 14.64 13.87
11 32 Axial 30 1.5 45 11.26 11.23
15 1 Center 30 6 45 11.26 10.79
15 2 Center 30 6 45 11,26 10,79
15 4 Center 30 6 45 10,14 10,79
15 11 Center 30 6 45 10,14 10.79

Khi ting ndng do acid & 40%, thdi gian 9 gic
va nhiét d thiy phan 6 40°C thi ham lugng SDS
sé dat cao nhit 1a 18,052%. Tiép tuc ting nong
do acid, thoi gian va nhiét d thiy phan thi ham
lugng SDS lai ¢6 xu huéng giam. Trong qua trinh
thdy phén, acid citric sé bi chuyén héa thanh
anhydride citric, tao lién két ester v6i cac nhém
hydroxyl ctia tinh bot. Khi ndng do acid ting,
SDS sé tang do su gia ting can trg steric khong
gian lam chdm quad trinh xtc tac ctia enzyme véi
tinh bot. Khi nong do acid ting 1én qué cao, cu
thé trong thi nghiém 1a nong do 45%, SDS sé
giam do steric khong gian tao thanh bdi qua nhiéu
acid citric da can trd su tiép xiic thém tinh bot
va acid citric [9].

60

Thi nghiém kiém chiing dugc tién hanh dé
ki€ém chung tinh chinh xé4c cta gia tri nhan dudgc
tlf phuong trinh hdi quy, ba thi nghiém dugc tién
hanh 1ip lai doc lap & diéu kién ndong dd acid
citric 40%, nhiét do 40°C va thoi gian thiy phén
9 gid, két qua thu dudc nhu Bang 7.

Bang 7 cho thidy ham luong SDS & thi nghiém
kiém chiing 1a 18,020% tuong duong véi két qui
t6i uu héa theo mo hinh i thuyét 1a 18,052% &
cuing diéu kién va khong c6 su khac biét y nghia
vé mit thdng k& & miic do tin cay 1a 95%. Nhu
vay, két qua kiém dinh da khang dinh tinh chinh
xac cao cia mo hinh di dugc xay dung.
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Bang 4: Phan tich thong ké ANOVA cho ham lugng SDS

Nguén 552 dft MSe F-value p-value
Model 167.24 9 18,38 116,61 =0,0001 =
A 3854 1 58,54 367,34 =0,0001
B 19.30 1 1930 121,10 =0,0001
C 410 1 410 25711 <0,0001
AB 7.92 1 7.92 49.73 < 0.0001
AC 1139 1 1139 7148 < 0,0001
BC 2570 1 25,70 161,30 = 0,0001
A2 19,94 1 19.94 125,14 < 0,0001
B 9.12 1 9.12 57.21 =0,0001
cz 2956 1 2956 185,49 <0,0001
Residual 351 22 0,1594
Lack of Fit 0.3360 5 0.,0672 0,3604 0.8685 ns
Pure Error 3.17 17 0.,1865
Rz 0.9795
Adjusted R? 0.9711
Predicted R? 0.9586
Adequate Precision $5,0089

Ghi chii: * tong binh phuong, ” bdc tu do, ¢ trung binh binh phuong, *cé ¥ nghia thong ké, ns:
khong co y nghia

Bang 5: Phan tich hoi quy ctia mo hinh da thic bac hai day dd

Hé sé A B C AB AC BC A2 B? Lo

SDS 10,7871 11,5302 08786 -0,4048  0,70375 084375 -1.2675 1,15969 0,784132 141191

p-values <0,0001 <0,0001 <0,0001 <=00001 <0,0001 <0,0001 <0,0001 <0,0001 <0,0001
Bing 6: Ket qua diéu kién t0i uu Trong d6, do hoa tan cla tinh bot bién tinh
Picu kién téi wn Ham cao hon so tinh bot tu nhién. Su gia ting do hoa
Nt Thb; Ao lwong tan ctia tinh bot pién tinh 1a do lugng 16n céc
- a6 gian citric SDS amylose chqu)i ngan dugc tao thanh bdi qua tr‘}nh
Mau cC) | (zid) |(%wiw) (%) thiy phin bang acid dé dang phan li va khuéch

to1 vu 39062 18993 | 40009 | 18.052 ténﬂra khoi hat trong qua trinh truong né [7].

T ’ ' O nhiét do dudi 70°C, do hoa tan cia ca hai

C. Anh hudng cia nhiét dp dén do hoa tan cia
tinh bot va tinh bot bién tinh

Qua trinh bién tinh tinh bot bang acid sé lam
thay ddi déang k& mot sb tinh chét clia né. Két
qua clia qua trinh thi nghiém dugc trinh bay &
Hinh 2, do hoa tan ctia ca hai loai tinh bot déu
tang khi tang nhiét do phan ung 40°C - 90°C.
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loai tinh bot déu khong c6 su thay ddi nhiéu. Tuy
nhién, khi nhiét do dao dong tit 70°C dén 90°C,
dd hoa tan ting lén dang k€ tir 1,80% 1én 9,10%
va 5,23% 1én 26,19% tuong tng véi tinh bot tu
nhién va tinh bot bién tinh.

D. Két qud dnh hudng cua nhiét do dén do
truong nd ciia tinh bot va tinh bét bién tinh
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;B &5 (o)

Hinh 1: D6 thi bé mit ddp dng cta ham lugng SDS

(a) Do thi bé mdt ddp iing ciia ham luong SDS theo thoi gian va néng do acid
(b) D6 thi bé mdt ddp itng ciia ham luwgng SDS theo nhiét dé va nong do acid
(c) Pé thi bé mdt ddp vng ciia ham luong SDS theo nhiét dé va thoi gian

Bang 7: Két qua Y tif phuong trinh hdi quy va thuc nghiém

Mé hinh li thuyét M hinh thwe té Miu tw nhién

Acid citrie, Yo(wiw) 39,962 40
Bién Nhiét d6. °C 40,009 40
Thei gian x li. h 8.993 9
Paping ¥ Ham leong SDS, % 15,0522 18,0202+ 10,0025 7.884%+ 0,0025

Ghi chii: Cdc ki ty trong ciing mot dong giong nhau khéng cé sy khdc biét ¥ nghia thong ké & 95%.
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Hinh 2: Biéu dd thé hién d6 hoa tan cta tinh
bot tu nhién va bién tinh theo nhiét do

Hinh 3: Biéu do thé hién do truong nd cua tinh
bot tu nhién va bién tinh theo nhiét do

Theo két qua Hinh 3, d6 truong nd cla ca hai
loai tinh bot déu thay ddi theo nhiét do. O tinh
bot tu nhién, do truong nd ting 1én ding ké khi
nhiét do ting & khoang 70°C dén 90°C, ting tit
1,84 (g/g) 1én 15,58 (g/g).

O tinh bot bién tinh, do truong nd ting &
khoang tit 50°C dén 70°C (1,72 (g/g) 1én 2,03
(g/g)) va c6 xu huéng giam khi tiép tuc ting
nhiét do 1én 90°C, tir 2,03 & 70°C xubng 1,83
(g/g) 6 90°C.
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Tinh bot bién tinh ¢6 do truong nd thiap hon
so v6i mau tu nhién 1a do khi bién tinh mot phan
cAu tric ctia amylose va amylopectin & ci viing
tinh thé va ving vo dinh hinh thay ddi, cic cau
t mach ngan trong ciu tric tinh bot khi dudc
giai phong ra ngoai tao thanh thé hoa tan sé lam
giam thanh phan trong ciu tric chudi bi hyrate
héa cia tinh bdt, do d6 lam giam miic d6 hydrate
hoda, vi viy lam gidm kha nang truong nd cua tinh
bot [7]. Két qua nay gidng v6i nghién ciiu trudc
day cia Xie et al. [8].

E. Do nhdt cua dung dich tinh bot

Do nhét 1a mot trong nhiing tinh chit quan
trong cda tinh bot anh hudng dén chit luong va
két ciu clia thuc phdm chia tinh bot.

Bang 8: B0 nhét cia tinh bot va tinh bot
bién tinh

Miu D6 nhat (cP)
Tinh bét 08376 + 0,0012
Tinh bét bién tinh 0,8276 + 0,004

Ghi chii: Gid tri trén la trung binh cia ba ldn
lap lai

Nho cdc lién két hydro gitta cic nhém hydroxy,
tinh bot ¢6 kha nang tap hgp lai v6i nhau va gitt
dugc nhiéu phan ti nuéc, diéu nay lam cho dung
dich tinh bdt ¢ d6 nhét cao [22]. Bang 8 cho
thiy do nhét ctia tinh bot gidm 12 do su phan hiy
amylopectin va amylose tao ra cac chudi mach
thang va nhanh ngin & ci ving tinh thé va viing
vO dinh hinh din dén su giam do nhét [22].

V. KET LUAN

Thiét k& thi nghiém theo md hinh Central
Composite Design gitp cho viéc tbi uu céc diéu
kién bién tinh tinh bot khoai m& dat két qua
nhu mong doi. Két qua tdi vu dugc thuc hién &
diéu kién nong do acid citric 39,962%, nhiét do
40,009°C va thoi gian 8,993 gi¢ cho ham lugng
SDS & miic cao nhit 1a 18,052%. Khi ting nhiét
dd, do hoa tan tinh bot bién tinh ting tir 2,88%
1én 26,19%, do truong nd tang tu 1,72 (g/g) 1én
1,83 (g/g). Do nhét gidm sau khi bién tinh tir
0,8376 cP xuéng con 0,8276 cP.
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