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TOM TXT:

Bii viét nghién cttu céich 13i wu héa cdc théng s& cia qud trinh thiy phian nhiim o ham
lwgng tinh bt RS cao nhit bing enzyme maltogenic amylase. K& qui phin tich cho thi'y,
phudng trinh 13 quy da thire bic hai thu dugc ¢6 ¥ nghia (p < 0.03). Lack of fit p-value > 0,05

chi ra ring. md hinh phit hop cho 1d1 ¢ A liéu. DS tin cdy cda md hinh

R*=0.998, d6 1wong

thich cia mé hinh Q* = 0.812 cho thi'y md hinh twdng thich vdi k&t qui thyc nghién vi cé do
tin cdy cao. Pidu kién 131 wu cho qud trinh thiy phin & nhigt 46 60.015°C, thdfi gian 6.679h va
néng dé enzyme 29.352U/ml cho ham lugng tinh bdt khang tiéu héa cao nhat 1a 6.04%.

Tit khéa: Bi¢'n tinh tinh bot, 187 yu hda. tinh bdt khéng thily phin (RS).

1. Dt van dé

Tinh trang thifa ¢
vdi toc dd bdov dong hhang nhitng & cic qué
phit ridn mi & ¢i ciic quie gia dang phit trién.
Neuvén nhin co bin cda thita cin. béo phi la sy
mitviin biing ndng lugng giifa hidng calo tieu thy
Vi hrgng calo tiéu hao. Ma khdu phdn in cda
chiing ta ham lugng tinh byt tiéu héa nhanh chigm
e qu\ cao. didu nay din ¢€n mot trong nhirng
én nh.m ¢dy ra bénh nay.
i quy& nhimg van dé ndy. nicu nhi
khoa hoe dd nghién ciu tinh bot ¢6 tinh chat hoa
I8 13t hon, Theo Englyst v cdc cong s (1992). 96
vai e dich dinh dudng. tinh bot trong thue phim
ditgge phin loai thitnh tinh bt néw hoa nhanh (RDS
- Rapidly Digesnble Starch), tnh bot uéu héa
¢him (SDS - Slowlv Digestible Starch) via tinh bt
khang udu héa (RS - Rexistant Starch) difa theo
e do gini phang glucose v hip thu cda n6 trong

in v béo phy dang tang lén

gia
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dudng tiéu héa Vi RS )i tinh bot khong bi 1
phan sau 120 phit xit Iy vdi hé enzyme amyl
tuy&n tuy nhung bi 1én men it hode nhiéu bai h
sinh vat dusng rudt sin sinh ra cic acid béo m.
ngdn ¢6 Idi cho duisng rudt vii pép phin bé s
thém nguon ning lugng cho cd thé. Do d6,
déng vas 1o nhf chit xd rit ngdn thisi gian tidy
ciia thye ph,lm Vit gidm su phat tricn cla chc
thuong vé duiing ruo [2-6). VE gid niang |u
¢ RS trong thyre phim da duse 1inh todn kho
2.2kcal/g (7). Duatrén nang lugng RS di duc
xudt nhu mdt thanh phin trong ché do an c6
gitip gifim cn [8]. phong su suy @idm 18p nhiy |
V€ rubt kEL giim nguy cd mic ung thy rudt k¢
hé 1rgf ki€m sodt bénh didi thio dutsng[6, 9 -

gidm cholesteral trong méu. 2iam chi G dut

huy€l. ting hip thu chilt khodng [5.9. 12).
Muc dich sir dung enzyme miuliooen e amy]
thity phin tinh bdt nhim o ra oy, tinh bot .
4
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tién tinh ¢6 46 phin nhdnh cao. ciu trdc tinh thé
ting d¢ Lom chidm kha ndng tiéu héa. Hiév qua
thiy phiin tinh b6t clia enzyme phy thude vao
nhi¢u dica Kién. ddc biet 1a nhiét dd. thai gian vi
ndng do enzyme thiy phin. Vi vay. nghién ciu
nav dude thue hién nhiim muc tiéu 83 vu héa cic
thong £ cla quii tinh thdy phan nhiim tao ham
Jusne tinh bdU RS cao nhat.

3. Phuong phip nghién ciu

2.1, Nguyén lign va héa chai

Bt gao dude lam 1l ia guo (Oryza sariva L.)
duge mu i ¢d sd Loe Sanh. dp Tan My, xii Tan

Ph Trung. huyén Chau Thinh - tinh Béng Thiip.
1o dm 14.59% protein 0.65%: lipit 0.3%: gluxit

$1.37%: (ong $6 vi sinh val hidu khi Sx101(vsv/e).
genic amylase  (TQ).  o-amylase  (hiing
nes). ngudn pde wr vio khuin Bacillus
subtilis: solube  starch. maltose, D-glucose. 3.5
dinitrosalicyvlic acid (DNS).

2.2, Plutong phdp nghién citn

Trang nghién ¢do nily tic gid thife hién 2 thi
nghiém chinh: (1) igt k& mo hinh héa, 137 v héa:
12) e dinh ham rgng RS tai didu Kién ) wu.

221 Thiér k& thi nghuém mé hinh héa vi 10 wn

I biing phitong phdp be et dip itag

M Ninh hda dide thiEt k& bisi phdn mém
Design-Expert v 3 y&u 182 nhi¢t do. thixn gian vi
néng dd enzyme véi b myc tiéu 1i duding khir
Jaw ra dytthdp nhit theo mong dgfi. (Biing 1)

Bang 1. Cac mifc dd dude ma hoa clia méi
bién Irong mé hinh Box - Behnken

" LKl Mic dO
Bién weu |4 o 1
Nhétds,)C X, | 50 60 70
Thai gian. h X, "3 s 9

Nong dd enzyme, Uiml | X, | 15 | 25 35

Trong nghién clru nay. b tri thi nghiém md hinh
héa duge thye hign dia theo md hinh Box-Behnken
URI{ITY S nhiét do (N)). this gian (N
doenzyme (N T cic bign doc lp v ham ligng
duiing Khit (Y, ;) 18 diip itng phu thuge. phifing
winh hdi quy da thife dude dp dung dé xudt nhy
phuong trinh:

3 ndng

X+ Zﬂ“X +Z Z B XX, +e

1<f=1

Y=[1°+i
=1

Trong dd: Y 1a bién phuy thude. By 13 hé ~o
chin: B 1 hé <0 phuang trinh biic 1. B, 13 hé &
phuang trinh bic X cla bicn No. B, 11 hé xd urdng
e vd ¢ ) s o ngdu nhicn.

Xdc dinh ham hegng RS 1it mén 107 10

Tii md hinh todn hoc tinh toin dige thong o
187 tu cho didu kién hidn tinh Mao 1inh bocidy vy
sau do ~é dude ddanh gid hion rgng RS vt so sinh
vdi miu thye (€ trong ciing diéu ki¢n. Ham ludng
RS trong ciic miu nghién cifu niy dude xide dinh
dua thea phudng phip Englyst et al. 1992 vdi mot
s& didu ehinh. Cong thite \dc dinh him higng RS
nhy ~sau:

TS =(TG-FG)*0.9

RSD = (G20 - FG)*0.Y

SDS =(GJ20 - G20v0.9

RS =TS - (RSD+SDS)

Trong d6: FG 1a him lutdng glucose thai gian
bit dau thiy phin (0 phan: G20 13 him higng
alucose sau thiy phin 20 phit: G120 i ham Itgng
elucose sau thay phin 120 phit: TG L hivm lugny
elucone 18ng.

3. Phan tich thong ké

K&t quii duge \d 1Y biing phin mém thong ké
SPSS Statistics 20 (IBM) K& quit thi nghiém 13i
wu héa duge xir )Y biang Design-Expert 11.040
(Stut-Eane)

3, K&t qua thao ludn

3.1, Ma hinh hoa thite nghiém

\lu 3 qud trinh x( 1y bing m6 hinh thue
ém bic 2 Box-Behnken. Ma wran thyc nghicm
v k& quit thire nghiém nhu (Bing 2.

K&t qui tai Bang 3 cho thi'y mé hinh ¢6 y nghia
vGi p-value < 0.0001. Luck of fit p-value > 0.05
didu nay chira ring mé hinh phit hdp cho 141 ¢d
dit héu. B6 tin ciy cda mo hinh R = 0.998. do
wang thich coa mé hinh Q= 0.812 cho thdy mo
hinh wong thich v &) k€t qud thire nghiém va ¢6 dj
tin iy cao. R Adj. = 0.995 wiong duong vdi R cho
thiy cde s U@ Mo ~at di gidi thich phin 1on ket
qud thinghjém. R*dy dodn li thitde do mite do phu
hap cia mo hinh J¢ dodn. trong pham vi 0.20 cis
R Adj 13 phu hdp.
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BAng 2. Gia I quan sat va gid ki du dodan trong mé hinh héa
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. | Budng khit (pmoV/ml)

T T = v
T S e R
N2 9 o T a4 T s 135
N3 i w o o o | 110 Y
N 1 0 T 1 12 130
NS 4 T RS o | 142 T142
N s T4 o T T T T T
N 7 1 0 T 136 ‘ 135
N 1 0 o0 o 100 100
| N9 3 1 1 o | 134 134
I'N10 8 1 0 T N 129
TN 15 0 o0 o | 108 ™
N2 T 1 T ™ 146
N3 BT 0 e 134 134
N4 ‘ 12 o T T 115 116
L N1 i 2 1 T o | 145 145

Bang 3. Phén tich théng ké anova cho dudng khi
" Ngwn | ssa  d*  MSc | Fvae  pvaue |
: Model 02671 9 00207 | 32978  <00001  YVnghia
X ' 00018 1 00018 | 20.00 00086 |
X, 0.0113 1 00113 12500 <00001
x. 7 ooss 1 o025 . 20389  <00001
X%, o000 1 00020 | 2250 00081 B
XX T oo 4 00090 10028 ooooz
TX X 77 oooa2 1 00042 4694 ooot0 -
x; 01648 1 01648 183083  <00001 -
X 00499 1 00499 55442 <00001
X 00215 1 00215 23853 <0001
Residual 700004 5 00001
Lack of Fil o002 3 00001 08333 05esg
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ssa | dp

Nguén_ |
Pure Efror - b.0002 '2 7060017
S S
Adusted R? | 09953
Predicted R? o _.‘ 7@8734 -
Adequate Pvecxsmn | 52 6080 .

MSc

F-\al-ue p-value

Ghi chii: * 19ng binh /Jlnﬂ/ng' " bicne r/u g bink bmlt phmme

Phuunyg trinh héi quy €6 dang:

Y =109+ 0.0151X, - 0.0375X, - 0.0575X

+0.0225X, X5 - 0.0475X X - 0.0325X,X:

+0.2112X7 + 0.1 162X3 + 0.0762X3

Tit phiing trinh todn hoc. chiing 16i 161 v héa
qui trirh thily phiin ma tu do lwgng dudng Kt tao
(haah 13 hap nhit theo mong mudh. (Biing 4).

3.2 Riém tra cdc diew kign 161 iu

Miu sit dung cho thi nghiém kiém ma i di¢u
Kicn e 100m1 dung dich hé tinh bt 56 {(\\/\\)
1ai Nt do 60.015°C. thifi gian 6.679h vi ndng do
ename 2935200l K& qud thu dige nhut Bing S
i M p lai.

Theo Englyst et al. (1992) tong 20 phit diu

(G20) tinh bdt RDS duce iy phin tnige. Qua
Bang 5 cho thiy Iudng glucose duge gid phang ti
thasi didm G20 @ miu tdi e thap han so miu uf
nhién. Diéu nity cho thi'y ¢d sy bicn chuyén thinh
phiin RDS trong tinh bat tu nhuén sung cic dang
khiic kho thuy phan han, Sau 120 phit tinh bo
RDS vit tinh bat SDS sé duscie thiiy phan hodn toin
thimh glucose. Tar théh diem G120 «f chéoh iech
ham lyang dudng khiy giidi phong giita 2 miu chi
vao khodng 0.65umol/ml thip hon § Lin so vdi sif
chénh éch L thin diém G20. N vy, tinh bot nf
ahién sau Khi Ao ¥ bang enzyme maltogenic
amylase 1hi thanh phin RDS chuyén héa thinh
SDS aRS.

BAng 4. K&t qué 16i uu héa

76ié‘u klén i u'u
, Ham Iucng duong khu Omollml)

Mau tor uu 60,015

Nme( a6 (v(:)
6.679

Néng d enzyme (U/ml)
Thdl glan (h)

|

1074

fard Teie dong ctic uhi¢n di vor I/m’l Qlan (1t gid i

nong do enzvme 1o 2933207y

(b) Tie dong cia nhi¢t do vdi néng div enzyme (ar thoi gian 6.679h
te) Tac dong ciia thi glan voi nong dé enzyme (1al mite nhict do 60015 Ch
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K¢t qui i Bang 6 cho thiy BAng 5. Ham ludng glucose & cac khoang
2iii 171 trung binh ctiia ham ludng thai 9'0" khac nhau
RS ”.lh‘ nghiém }\I‘t 1fhu’ng 12 Glu gidi g(pmollml)
S840, Trong Khi dé. Két qua 16Hi YT o B —
iy hoa cho Imm lugng RS dut FG G20 " G120 TG

6.04% 3 cung d =
01310006 ‘1817*0258 25661:0458 27.312 0.5

quii trén cho th

Kién. Qulku
s cdc thinh phin

RDS trong v Unh bOU W nhién Ty pnian 0,063 0004 | 235320341 2631 20161 2674 £0.
sau khi ddge g Iy e o el foee

maltogenic amylase th ChLl_\L
hoa thanh SDS vi RS.
4. Kétludn

N

8ang 6. Bang két qua thi nghlem Kiém chung

; . A | Mohinn \ M hinh |  Méu

Toi wu hou dicu Kién thuy ‘ 161 wu | thyc 16 ; ty nhién
phan tinh bt cho hiun lugng tinh el o — = =
bo1 RS cao nhilt trong quii trinh Nhiét do ‘ 60015 60 |
thiy phin tinh bot biing enzyme xuly. | ' |
nidiogenic amylase  dude Xy Bién rThOlgrl-al';.'h T 6.76:1'; 65 I
dung dua trén bE i thi nghiém = | _— e — = -
theo phiuang phip md hinh phife Néng dé 29352 ! 30 (

hap rung im o do chinh xic enzyme. Ulml

|
3 . - — — ‘
cao. K& quit 131wy difife xuly & Ham iuong RS \

didu hidn nhiét do 60,015°C. thisi Yo(wive) 6.042£0,514 | 584°£0.151 ‘ 1.62" 0.2
gian thiy phin 6.679h vd nong - - — - — — — -
dd enzyme 29.352U/ml cho hiim Ghichiiza b(p < U.t)SJ: Khde bi¢t o X nghia, s6'licu ta trung bi
ludng RS caonhit iy 6,04 m cria 3 lan lip.
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OPTIMIZING MODIFICATION
OF RICE STARCH WITH ENZYME
TO CREATE RESISTANT STARCH

@ VO MINH HOANG
® NGUYEN DUC TOAN
Center of Post-harvest Technology .
Department of Agriculture - Fisheries
Tra Vinh University

ABSTRACT:

This stdy is to ind out how (o optimize the condition of hydrolyzing rice starch with the
enzyme maltogenic amylase to produce resistant starch. This sudy shows that the quadratic
polynomial regressian equation obtained s significamt (p <0.05). Lack of fit p-value> 0.05
mdicates that the proposed model is suitable for all data. The reliability of the model R* = 0.998
and the compatibility of the model Q* = 0.812 show that the proposed model is compatible with
cxperimental results and the model is highly reliable. Optimal conditions for the hydrolysis
process are 6.679 hours and enzyme concentration of 29.352U/m] a1 60.015"C. resulting in the
Mighest resistant starch of 6.04%.

Keywords: Modification of rice starch. optimized. resistant starch (RS).

$6 9 - Thang 5/2020 369





