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CHAT LUQNG VA GIA TRI DINH DUGNG CUA BANH MY

CO HAM LUQNG CHAT XU CAO
HIGH DIETARY FIBER BREADS: QUALITY AND NUTRITION

: Pham Vin Hing
B mén CN Thuee phdm va CN Sau thu hoach, Trieomg PH Bdch Khoa Ha Noi
TOM TAT
Chat xo bao gom cde loai carbohydrate khong tiéu hoa va hgmn nhimg chat nay
khong bi thity phdn boi cdc enzim trong co thé ngudi. Vige tiéu thu chét xo dong vai tro
quan trong trong viéc ngan nguu cdc chung bénh Vé tiéu héa va béo phi. Do do viéc tdng
hém hrg'ng chét xo trong cdc san pham thire pkam dem lgi nhiéu lgi fch cho sire khoe con
nguoi. Bot ngh:en tir toan bg hat co chira I6p vo ngodi va phéi la nguon nguyén liéu co
chita chdt xo cao. Banh my san xudt tir 50% hodc 100% bét mp nghién toan bg hat cd
ham Iu-(mg chdt xa cao hom nhreu so voi banh my lam tic bjt théng thuwong. Tuy nhién thé
tich ctia bdnh my giam xuéng va dg cvmg tdng Ién. Bot my c6 ham lugng amiloza cao
ciing lam tdng ham hegng tinh bt khong bi thuy phdn boi enzim ma logi tinh bgt nay
ciing c6 chirc ning gidng nhir chdt xo. Bdnh my lam tir 30% hodc 50% bt my cé ham

liwong amiloza cao ciing tdng ham heong chdt xo mdc dit thé tich binh nhé hon so véi
banh my lam tic bot my thong thuong.

ABSTRACT

Dietary fiber is the non-digestible carbohydrates and lignin which are resistant to
hydrolysis by human alimentary enzymes. Dietary fiber consumption is important in
preventing several metabolic diseases and obesity disease. Therefore, increase amount of
dietary fiber in food products is recommended for human health benefits. Whole grain
flowr with intact bran and germ is a good source of high dietary fiber material. Bread
made from 50% or 100% whole wheat flour significantly increased amount of dietary
fiber as compared with that from normal wheat flour, whereas the specific volume of
bread was low and the hardness of breadcrumbs was high. High-amylose wheat flour was
also found to increase amount of resistant starch in bread, which have similar health
effects as dietary fiber. Bread substituted with 30% or 50% of high-amylose wheat flour
for normal wheat flour had higher total amount of resistant starch and dietary fiber than
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normal wheat flour though the quality of bread slightly decreased.

1. GIOI THIEU

Chit xo duoc dinh nghia 14 cac loai
carbohydrate va lignin, nhitg chit nay
khéng bi thiy phén béi cac enzim ¢6 trong
co thé con ngudi. Chit xo gdm 2 loai, chat
xo hda tan va chit xo khéng hoa tan. Loi
ich cna viéc tiéu thu chédt xo dbi véi sirc
khoe con ngudi da dugce nhiéu cdng trinh
khoa hoc cong bd. Viée tidu thu chit xo hoa
tan duge chimg minh lam giam ham lugng
cholesterol va giap én dinh ham hrong
glucose trong mau (1,2). Trong khi d6, viéc
tiéu thu chit xo khong hoa tan gitip cho co
thé ngin ngira cdc bénh ung thw ruét va cac
bénh v& 16i loan tidu hoa (3). Ngodi ra viée
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tiéu thu cac loai thuc phim c6 ham lugng
chit xo cao con ngan ngua cc b¢nh vé tim
mach, tiéu duomg va béo phi (4). Mac du da
co nhiéu nghién ctru chimg minh v lgi ich
cho sirc khoe cua viéc tiéu thu cac san
phim thirc phim c6 ham luong chit xo cao.
Tuy nhién trén thue té ham luong chét xo
duge tiéu thu thép hon nhidu so véi lugng
can thiét cho co thé. Hiép hdi dinh dudng
My  (American Dietetic Association)
khuyén cdo mdi ngdy cin phai tiéu thy
khoang 20 dén 35 gam chit xo (5). Luong
tiéu thy nay ciing duge khuyén cio & Uc
trong khi & New Zealand lugng chat X0 cdn
tidu thu duge khuyén cdo 1a 25 dén 30 gam
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mdi ngay (6). Trong khi do, luong tiéu thu
chat xo trung binh cua moi ngum chi dat
khodng 12 dén 17 gam. Do dé, viéc tao ra
céc san phdm cé ham lugng chét xor cao va
khuyen khich ngudi tiéu dung sir dung céc
san pham nay 14 rét cin thiét vi loi ich cho
sizc khode ctia con nguoi.

Phéi va 1gp vo ngoai cua hat ¢6 chia
celluloza, hemicelluloza, cac chat pectin va
lignin, day la ngudn chit xo chi yéu cua hat
lta my. Tuy nhién nhimg chit nay thudng
bi loai ra trong qua trinh nghién bt my dé
thu duoc san phdm chit lugng cao. Do do
thanh phén chét xo cé trong céc loai bdt my
trang ndy thuomg rét thdp. Cing véi viée
tim ra nhilmg lgi ich cia viéc tiéu thu‘ chat
X0 trong -viéc ngin ngua cac bénh vé tim
mach, chéng ung thr vi tidu dudng, viéc
tiéu thu cdc san phdm san xuit tir loai bt
nghién toan b hat dang duoc chu trong.
Tuy nhién v&i su c6 miat cia ham hrong
chit xo cao lai lam gidm chét lugng cha
banh my. Do d6 viéc tim ra nguyén 1iéu va
phuong phap sin xudt dé ting chit lugng
cac loai banh my ¢6 ham Iwong chit xo cao
dang duoc tip trung nghién ciru. Muc dich
cua nghién ciu nay 1a x&c dinh chit luong
va ham hrong chét xo clia c4c loai banh my
dugc san xuét tir hai loai nguyén lidu lga
my chuyén gen, loai ¢6 ham luong
amilopectin cao va loai c¢6 hiam luong
amiloza cao.

2. VAT LIEU VA PHUONG PHAP
2.1 Vit ligu

Hai loai Wia my chuyén gen: loai ¢6 ham
luong amilopectin cao (Waxy wheat, 97%
amilopectin) va loai c6 ham luong amiloza
cao (High-amiloza wheat, 37.5% amiloza)
ding dé nghién ciu duge cung cap béi
cong ty nghién bdt my thanh phd Chiba,
Nhét Ban.

2.2 Phuong phdp

Binh my dugc sin xudt theo phuong
phap duoc cong bd boi hiép héi cac nha
luong thue My (Approved method 10-10B,
AACC International 2000) (7). Thé tich
riéng cla banh my duge xdc dinh theo

phuong phép thay thé thé tich hat (8). B¢
clng cua banh my dugc do bing may do
Rheometer (Rheotech Co., Tokyo). Ham
luong chit xo dugc xdc dinh st dung kit
sin phdm cda cong ty Sigma (TDF-100A,
M§#) theo phurong phép cia hiép hoi cic nha
phdn tich hoa hoc (Association of
Analytical Chemists, AOAC) (9).

3. KET QUA VA THAO LUAN

3.1 Chit lugng va him luwgng chit xo
ciia banh myp sir dung bjt myp nghién toan
b hat

Tang ham lugng chit xo trong thuc
phém s& lam ting kha ning tiéu thu chét xo
cia ngudi tiéu ding. Tuy nhién viéc ting
ham lvong chét xo dong nghla véi viéc chit
leong cua thye phim gidm xubng. Trong
san xuit banh my, bét nghlen tir toan bd hat
¢6 chira 16p vo ngoai va phéi duge dimg dé
ting ham luong cdc chat dinh dudng cho
banh my. Tuy nhién sy c6 mit cia 1ép vo
ngoai va phdi lam giam thé tich cta banh,
ting 4 cimg, 1am t6i mau va thay ddi mui
vi cuia rudt banh. Hién nay, bdt my tir loai
lia my ¢6 ham lwong amilopectin cao do
chuyen gen c6 nhimg wu diém trong san
xudt banh my nhu thé tich banh 16m, ruft

~ banh mém hon va gitt duoc dé mém coa
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banh {du hon trong qua trinh dy trir so voi
banh my théng thudng (10). Do v4y nghién
ciru nay 43 sir dung bét nghién tir toan bd
hat tir a my ¢c6 ham lugng amilopectin cao
dé nghién ctru chét luong banh my cua né.
Thé tich riéng cta banh my gidm dén theo
thir tr 1am tir b6t my tréng (3,3 cm3/§) thay
thé 50% bot toan bd hat (2,7 cm /g) va
100% bot toan bd hat (2,2 cm3/g) Nhir vay
sir cO mét cua phéi va 1op vo ngoai cua hat
di anh huéng dén thé tich cia banh my.
Ngoai ra hinh dang vd mau sic cila banh
my lam tr todn bd hat hofic thay thé 50%
ciing thay dbi so v6i banh my lam tir bét
my tring (Hinh 1). Khi ting ham Iugng bot
toan b hat trong banh my lam cho mau ciia
ruft banh my t6i din do phan ing cia céc
chat mau c6 trong ph01 va l6p vo ngoai cua
hat. Trong khi nhimg 18 x6p cua rudt banh
my do khi CO; thodt ra to hon do céc chét
xo c6 mit d3 1am suy yeéu chu tric cla
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gluten trong qud trinh nhao bdt va nudng
barh.

Hinh 1. Hinh cdt ngang cia banh my lam tir
bot my trang (A), 50% bot toan bg hat (B) va
100% bt toan bo hat.

EIOngay Z1 ngay @3 ng'&yl
180+ o i
160
140
120
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Loai bt my
Hinh 2. Bg cumg cua bdnh my lam tir bdt my
trdng va bjt nghién tir toan bg hat. BMT: Bot
my trang; 50%BTBH: 50% bét toan bo hat;
100%BTBH: 100% bét toan bg hat.

Mic di ¢6 thé tich banh nhd hon nhung
dd cimg ctia banh my lam tir bdt toan bg hat
hoiic thay thé 50% thép hom so v6i banh my
1am tir bot my trdng (Hinh 2). Dd clng cua
banh my trong qua trinh dy trit chu yéu do
qua trinh thodi hoa cia tinh bdt sau khi bi
hd héa. Qua trinh thodi hoa clia cic phan tir
amiloza dién ra nhanh hon, chi vai gi¢ sau
khi bi hd hoa lam tang nhanh do cimg cla
banh my. Trong khi d6 su thoéi hoa cta cac
phin tr amipopectin dién ra chim hon va
trong thoi gian kéo dai hon, thuomg la vai
ngdy. Do v@y banh my lam tr bot toan bd
hat hodc thay thé 50% bot toan bd hat co
rudt banh mém hon ngay sau khi nuong va
ngay du trix dau tién, sau do tang 1én nhanh
chong sau 3 ngay du trir. Két qua nay cho
thiy su thoai hda cia tinh bdt ¢6 anh hudng
rit 16n d&n 46 cimg cta banh my va loai
tinh bt ¢6 ham lugng amipopectin cao giap
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cho banh my mém hon so véi loai tinh bt
thong thudng.

Ham luong chat X0 ¢6 trong banh my
1am tir bot my tring, bot thay thé 50% bt
toan b hat va 100% bot toan bg hat duge
trinh bay trong hinh 3. Ham luong chat X0
¢ trong banh my lam tir bdt my tring, bt
thay thé 50% bot toan bd hat va 100% bot
toan bd hat 1an lugt 14 3,4%, 9,4% va 15,3%
trong lugng banh (4§ am tuyét ddi). Trong
dé ham luong chit xo hoa tan cia 3 loai
banh my trén lan luot 1a 1,8%, 3,0% va
4,1%; con ham lugng chit xo khong hoa
tan lan lugt 14 1,6%, 64% va 11,2%. Nhu
vay trong loai bdt my tring mét luong 16n
cht xo da bi loai bé trong qué trinh nghlen
trong d6 phin I6n 13 ham lwong chit xo
khdng hoa tan ¢é trong 16p vo ngoai.

Véi viée sir dung bt toan b hat tir loai
lta my ¢6 ham lu'qng amipopectin cao, ham
lugng chit xo cé trong banh my dugc ting
1én va d§ cing cia banh my glam Xuong
dang ké mac du thé tich banh giam xuong
cing vé6i sy ting 1én cia ham lueong chét
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Ham lugng chét xo (%) Q

100%BTBH
Loai bot my

l Chat X0 khong hoa tan o Chat XO hoa tan

Hinh 3. Ham heong chdt xo c6 trong banh my
lam tie bot my trang va bét nghién tiv tocn bo
hat. BMT, Bgt my tréing; 50%BTBH, 50% bgt
toan bo hat; 100%BTBH, 100% bdt todin bo
hat.

3.2 Chiit lwong va ham lugng chit xo
ciia banh my siv dung bét my cé ham
lirong amiloza cao

Db cimg cta banh my b1 anh huong baoi
sir thodi héa cua tinh bdt trong do chi yéu
boi su két hop gifta cac phin tir amiloza
trong qua trinh thodi hoa. Do d6 su ¢d mit
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cua ham luong amiloza cao ¢o anh hudng
lém dén chét luong clia banh my. Tuy nhién,
sur két hgp cua céc phén tir amiloza trong
qué trinh thodi héa cua tinh bt lam ting
ham lugng tinh bt khdéng bi thuy phin bdi
cac enzim amilaza. Tinh bt khong bi thuy
phin bdi cic enzim amilaza duge nghién
ciru ¢6 chic ndng giéng nhu chét xo hoa
tan trong viéc ngin chiin cac bénh tim mach
va tiéu hoda cua con ngudi. Do vdy trong
nghién ciru nay da sir dung bt my ¢é ham
lugng amiloza cao trong san xuét banh m¥
nhim muc dich ting ham lugng chét xo cia
banh my. B&i vi bot my cé ham Jugng
amiloza cao anh huéng dén chit luong
banh my do d6 trong nghién ciru nay bot
my ¢6 ham lugng amiloza cao chi duge sir
dung dé thay thé cho 30% va 50% bdt my
thong thudmg. Hinh dang, kich thuéc cia
banh my lam tir cac loai bt my nay duge
trinh bay trong hinh 4. Thé tich riéng cia
cac loai banh my 1am tir bdt my tring, 30%
va 50% bdt c6 ham luong amiloza cao l4n
lwot 1a 3,5; 3,2 va 3,0 cm3/g. Nhur véy sy
thay thé 30% va 50% bt c¢6 hiam luong
amiloza cao lam giam thé tich riéng cua
banh my so véi bit my thong thudmg.
Ngoai ra banh my lam tir 50% bdt ¢6 ham
luong amiloza cao c¢6 nhimg 16 héng l6n
trong rudt banh.

D6 cirng ctia banh my 1am tir 30% va
50% bot c6 ham lugng amilza cao ting
nhanh sau khi muéng va sau 1 ngay du trix.
Trong khi d6 d§ cing cia ching cé xu
huéng gidm xubng sau 3 ngay dy trit so véi
b6t my thong thudmg. Hién tugng nay 1a do
tinh bt ¢6 ham luong amiloza cao bi thodi
héa nhanh hon trong nhitng ngay diu tién
sau khi bi hd héa. Sau khi céc phan tir
amiloza két hop v6i nhau trong qua trinh
thoai héa cia tinh bdt lam ting nhanh 46
cimg ctia banh my, cac nhénh trong phan tir
amilopectin hoic giita cidc phan tir amilo-
pectin hodc gilta phdn tr amilopectin va
phén tir amiloza ciing két hop véi nhau va
lam ting d¢ cing cua banh. Do viy loai
bénh my 1dm tir bét my thong thidng ¢6 4o
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cimg tiép tuc ting cao so vai bt my co
ham lrong amiloza cao sau 3 ngay duy trit.

LT T

Hinh 4. Hinh cdt ngang cua banh my lam i
bét my trang (4), 30% bot co ham leong
amiloza cao (B) va 50% bét co ham heong
amiloza cao.
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Hinh 5. D§ cumg cua bdnh my lam tir bt my c6
hom hegng amiloza cao. BMT, Bjt my triug;
30%BAM, 30% bét amiloza cao; 50%BAM,
50% bét amiloza cao.

Két qua trong hinh 6 cho thdy ham luong
chét xo trong banh my lam tir 30% va 50%
bdt c6 ham lugng amiloza cao sau khi
nudng tang lén so voi banh my lam tir bot
my théng thuong, Két qua nay chi yéu 1a
do cac phan tir amiloza két hop lai véi nhau
trong qua trinh thodi héa cua tinh bét tao
nén. Do do, bot c6 ham lugng amilza cao
tao ra ham lugng tinh bdt khong bi thay
phén bédi enzim cao hon. Trong qua trinh du
trit banh my, ham lugng tinh bot khéng bi
thity phén trong banh my ting 1én. Trong dé
banh my lam tir b6t ¢6 ham lugng amiloza
cao tang nhiéu hon so v6i banh my lam tir
bét thong thuong. Sau 3 ngay du trir, him
lugng chét xo trong banh my lam tir 30%
va 50% lan lugt 12 15.5% va 16.8% so véi
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13% trong banh my lam tir bdt my thong
thuomg. Nhu vdy viée sit dung mét phin
lwgng bdt my c6 ham lugng amiloza cao
ciing lam tang ham luong chit xo ¢6 trong
banh my. B6t my c¢6 ham lugng amiloza
cao cd thé thay thé cho khoing 30% dén
50% bdt my thong thirong dé lam banh my
ma chét lugng banh khéng giam hoc chi
giam it nhiéu.

alll
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Ham lugng chit xo (%)

| MBMT % 30%BAM O 50%BAM

Hinh 6. Ham hegng chdt xo cé trong banh my
lam tir bt my trdng va bét my cé ham heong
amiloza cao. BMT, Bot my tring; 30%BAM,

30% bot amiloza cao; 50%BAM, 50% bét
amiloza cao.

4. KET LUAN

Nhur vy c6 thé ting ham lugng chit xo
trong banh my bing cich sir dung bdt
nghién toan b6 hat ¢6 13n ca phéi va phin
v6 ngoai, Tuy nhién chét lugng banh my s&
giam xubng so voi bot my tring. DG clmg
cia banh my c6é thé giam xudng néu sur
dung bdt my cé ham lwong amilopectin cao.
Ngoai ra, bdt my cd ham lugng amiloza cao
ciung lam ting ham luong chit xo ¢6 trong
banh my. Viéc thé tich banh giam xubng
khi tang ham luong chét xo trong banh my
c¢6 thé khic phuc bang cich sir dung cac
chit phu gia thuc phim nhu thém gluten
sdng, chit tao x&p hodc cac enzim phan cit
celluloza.
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GENERATION OF ScFv ANTIBODY FRAGMENT SPECIFIC FOR
PATHOGENIC LISTERIA MONOCYTOGENES
BY PHAGE DISPLAY TECHNOLOGY
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ABSTRACT

Monoclonal single-chain Fv (scFv) antibody fragment binding to the cell surface of
Listeria monocytogenes, a bacterium causing serious illness in humans and animals, was
isolated from a Griffin.1 phage display library by a subtractive approach. Positive
selection (panning) using L. monocytogenes was used to enrich phage clones with the
desived binding affinity. Negative selection using L. innocua was used to remove phages
expressing cross-reactive antibody fragments. A new method which is cheaper than
conventional methods used to immobilize L. monocytogenes and L. innocua for the
panning steps was developed. The specificity of selected scFv was confirmed by ELISA
against L. monocytogenes and ten other non-L. monocytogenes bacteria. This clone
exhibits binding to all tested strains of L. monocytogenes without cross-reactivity toward
any other species. Gene encoding this antibody fragment was cloned and determined
nucleotide sequence. This is the first report of a species-specific antibody for viable cells
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of L. monocytogenes in Vietmam.

1. INTRODUCTION

Listeria monocytogenes, a facultative
intracellular ~ Gram-positive  bacterium
causing serious illness in humans and
animals [1], is of particular interest because
of its ability to survive and grow at low
temperatures and of the fatality rate for
infected individuals (30%) [2] much higher
than other common food-borne pathogen
[3] infection.

In order to respond to the requirement
for on-site or industrial analysis, rapid
methods for L. monocyfogenes are now
intensively been investigated, which based
either on DNA hybridization, tests targeting
RNA, polymerase chain reaction (PCR),
nucleic acid sequence-based amplification
(NASBA), microarrays, and antibody-based
test [4]. In which, immunoassay methods,
especially immunochromatography, based
on antibodies specific to Listeria have been
popularly applied in food testing for many
years and they are popular because of their
simplicity, sensitivity, accuracy and also
because of testing can be carried out
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directly from enrichment media without
tedious sample preparation. Antibody for
detection purposes may be directed against
surface as well as internal antigens [4].
Development of rapid assays for important
L. monocytogenes has been thwarted by the
lack of specific, high affinity antibody [3].

During the work of developing rapid
detection of L. monocytogenes in our
laboratory, a single phage antibody clone
was isolated using a subtracted whole-cell
phage display. This phage antibody was
found to bind to L. monocytogenes without
cross-reactivity toward any other tested
non-L. monocytogenes bacteria. In this
paper, the first stage in the process of
generating the species-specific
immunological reagents for the detection of
L. monocytogenes was discussed. A new
method to immobilize L. monocytogenes
and non- L. monocytogenes for the panning
steps war also developed and experienced.

2. MATERIAS AND METHODS
2.1. Materials

The Griffin.1 library (Human Synthetic



