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ABSTRACT

Starch is a macro-constituent of many foods and the major source of
energy in the human diet. Functional properties of starch are highly
variable due to genotype and environment, resulting in unpredictability of
its functional performance in food processing and food quality. Aim of
research seeks to fill critical knowledge gaps about how environmental
factors during crop growth affect functional properties of wheat starch
that are important for food processing and food quality. Starch was
isolated from grain harvested from five commercial Australian wheat
varieties that were grown in five different climate regions of Australia in
the season 2008. Analyses were performed on the isolated starch to
examine the extent to which genotype, growth location and season
influenced variability of functional properties including: thermal
properties (gelatinization temperatures and enthalpy change) and pasting
properties. Statistical analysis indicated genotype mainly affected starch
viscosities, gelatinization temperature and pasting temperature. Growth
location was the major contributor to variance of enthalpy of starch
gelatinization and breakdown viscosity. Strong correlations (p < 0.001)
were indicated between growing conditions (nutrients, rainfall and
temperature) and thermal properties and pasting properties of starch.

TOM TAT

Tinh bot la thanh phdn chi yéu trong nhiéu thire pham va la ngudn nang
lieong chinh trong khdu phan dinh dwéng cia ngwoi. Tinh chat chire ning
cia tinh bét thay doi theo giong va moi truong, dua dén két qua la khé dw
dodn dwoc qud trinh ché bién thic pham vd chat leong thiee pham. Muc
tieu cua nghién ciru la bé sung kién thirc vé si anh hwong cua moi truong
dén tinh chdt chirc nang cia tinh bt trong qud trinh trong trot, ma cac
tinh chdt ndy c¢é dnh hwong dén qua trinh ché bién va chdt lwong thuc
phdm. Tinh bét duwgc trich ly tir ndm giong lia mi thwong mai diege trong &
nam vung khi hau khdac nhau o Uc trong mua vu nam 2008. Tinh bot dwoc
phan tich cdc tinh chdt chikc ndng nhw nhiét dé hé héa va dg nhot ho tinh
bot. Két qua thong ké cho thdy giong anh huong chi yéu dén @ nhét ho tinh
bét, nhiét dé hé héa va nhiét @ dich héa. Pia diém trong trot anh hwéng
manh dén enthalpy hé héa va sw giam do nhot. Co moi twong quan chat ché
(p < 0,001) giita diéu kién méi truong (thé dwong, hrong miea va nhiét dj)
Véi tinh chat nhiét va dg nhot cua tinh bét.
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1 GIOI THIEU

Nhiét ¢6 hd héa va tinh chét dich héa ctia
tinh bot ¢o lién quan dén chat lugng va chic
ning cta cac san pham thyc phim nhu mi soi,
banh mi va cookies (Konik et al., 1993;
Takahiro et al., 2001; Baik et al., 2003; Guo et
al., 2003; Vignaux et al., 2005; Ragaee va
Abdel-Aal, 2006; Van Hung et al., 2006). Tuy
nhién, nhiéu nghién ctru cho thiy rang cac tinh
chét nay thay doi theo glong va méi truong. Vi
du, d6 nhét va nhiét d6 hd hoa cua tinh bot tir
gao, lta mi, dau xanh va khoai tdy thay doi
theo giéng (Jane et al. 1999; Yamamori va
Quynh, 2000). Mat khac, nhiét do ho hoa cua
tinh bot tir gao, Ita mi, lia mach va khoai tay
cling chiu anh huong boi nhiét do moi truong
trong trot (Tester va Karkalas, 2001).

Hién nay, cac nghién ciru con it dé danh gia
su tuong tac gilta gidng (kleu gen) va moi
truong tac dong dén su thay doi vé tinh chit
chitc nang cua tinh bot mi. Chua c6 nghién
ctru nao duoc thuc hién mot cach ddng thoi vé
nhiéu diéu kién trong trot (thd dudng, s6 ngay
khong may, nhiét d6 moéi truong va lugng
mua) anh hudng dén tinh chét chic ning cia
tinh bot mi nhu nhiét do hd héa, nhiét do dich
hoa va do nhét. Nghién ciru nay sé trinh bay vé
anh huong cua gidng va diéu kién trong trot
dén nhiing tinh chat chirc nang cua tinh bt mi.
2 PHUONG PHAP NGHIEN CUU
2.1 Nguyén liéu

Nam giéng lia mi thwong mai (Catalina,
Derrimut, Guardian, Janz va Peake) duoc
trong & 5 khu vuc khi hau khac nhau nhu
Beckom (Bec), Delungra (Del), Lockhart
(Loc), Merrinee (Mer) va Minyip (Min) trong
mua vy 2008 do Trung tdm Thir nghiém Giéng
qudc gia Uc Chau thyuc hién (National Variety
Trials, NVT). Cac mau lia mi nay duoc chon
dé trich ly tinh bot va phan tich cac tinh chét
chirc nang cua tinh bot.

Dic tinh cia dat va thoi tiét tai cac ving
trdng trot dugc mé ta trong Bang 1. Cac dit
lieu vé dic tinh dit ¢ bé mat co do sau 0 — 10
cm dugc cung Cip trén trang web ciia NVT.
Tinh trang dinh dudng cua dat: nito (mg/kg),
phdt pho (mg/kg) va carbon hitu co (%) & phan
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dat mat (0 — 10 cm) truée khi gieo trong ciing
dugc trinh bay trong Bang 1. Dit liéu thoi tiét
dugc tham khao trén trang web cua Cuc Khi
Tuong Qudc gia Uc (Bureau of Meteorology).
Nhiét do trung binh cyuc dai (Tmax), nhiét do
trung binh cyc tiéu (Tmin), luong mua va sb
ngdy ning trung binh trong thing duoc tinh
trong khodng 2 giai doan trudc khi ra hoa va
trong giai doan phat trién.

2.2 Phuong phap

Nhiét ¢ hd hoa va enthalpy hd hoa cua hdn
hop tinh bot va nudc (ti 1 1: 2) duoc do bang
DSC (Differential scanning calorimetry).
Chum (pan) chtra hdn hop tinh bot duoc gia
nhiét tir 30 dén 95 °C véi toc do 10 °C/phat.

Sy thay ddi do nhét theo thoi gian trong
qua trinh gia nhiét tinh bot c6 su hién dién cua
nuée duoc do va ghi nhan boi thiét bi Rapid
Visco Analyser RVA-4 (Newport Scientific,
Warriewood, Australia). Tinh bét (2,5 g, do
4m 10%) duoc can vao mot hop nhém hinh try
cung véi 22,5 mL nudc tinh khiét. (Rapid
viscosity analyser). Theo phuong phap STDI
(standard method-1), tinh bot dugc khudy véi
tbc do 960 vong/phut trong 10 gidy dau tién,
va gitr khong d6i ¢ 160 rpm trong qua trinh gia
nhiét tir 50 d&én 95 °C trong 3 phat va 42 gidy,
ké dén duoc giir on dinh tai 95 °C trong 2 phut
va 30 gidy truée khi lam mat dén 50 °C trong 3
phut va 48 gidy (Hinh 1).
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Hinh 1: Sy thay ddi dd nhé'g trong qua trinh gia
nhiét duwgec do bang RVA

Trong do, PT (pasting temperature), nhiét dé dich héa,
PV (peak viscosity), do nhét cuc dai; BD (breakdown),
su giam do nhot (peak viscosity — minimum viscosity);
MV (minimum viscosity), dé nhét cuc tiéu; FV (final
viscosity), dé nhét cuoi
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2.3 Xir Iy thong ké

Cac s6 liéu dugc thu nhan sau khi lap lai it
nhét 2 lan cho cac chi tiéu phan tich. Tét ca
cac s liéu duoc théng ké theo chuong trinh
Genstat 12.1 (VSN International Ltd). Hé s6
trong quan Pearson md ta mdi twong quan
gitta cic s6 ligu. Gia tri trung binh binh
phuong (Mean square) do sai léch tir bang
ANOVA (Analysis of Variance) dugc st
dung dé danh gia sy thay doi clia cac tinh chét
chtrc ning theo nhan t6 gidng va méi truong
(Bang 2). Thanh phan phwong sai (variance
components) 1a ti ¢ giita cua tong binh
phwong d6 sai léch (sums of squares) va tong
binh phuong d6 sai léch toan phan (total sum
of squares). Thanh phan phuong sai mo ta muc
d6 anh huong cua gidng, dia diém va sy tuong
tac ciia chung dén su thay doi cua tinh chat
chirc nang tinh bot.

3 KET QUA VA THAO LUAN

Pat ¢ Merrinee va Minyip cua bang
Victoria duge c¢6 d6 pH gitra 8,6 va 9,1, trong
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khi d6 ¢ Beckom, Lockhart va Delungra dat
pH gitra 5 va 6 (Bang 1).

Bang 1 cho thdy ring Tmax cao nhit trong
nim 2008 1a tai dia diém Beckom, tiép theo
Merrinee, Lockhart, Minyip va Delungra. Dya
vao gia tri trung binh cta tong lwong muwa hang
thang cho cac dia diém trong nam 2008, lugng
mua trudc khi ra hoa va trong qua trinh hat
tang trudng tai vung Delungra c6 gia tri cao
nhat. Luong mua trude khi ra hoa va trong quéa
trinh hat truong thanh thap tai dia diém trong
Merrinee va Minyip. Lugng mua thap nhat l1a
khu vuc Merrinee trong thoi gian truéc khi ra
hoa va tai khu vuc Minyip trong qua trinh lam
hat tang truéng (Bang 1).

S6 ngay khong méy c6 quan hé thuan véi
nhiét d6 Tmax, nghia 13 s6 ngay khong may
(trong giai doan hat phat trién) co gié tri cao
nhat tai dia diém Beckom va thip nhat tai dia
diém Minyip trong nim 2008. Vi nhiing ngay
khong may, thudong co néng nén nhiét do cao.

Bing 1: Pic diém dat va thoi tiét & khu vuc tréng cac miu laa mi

bia Tinh chit dat Ngar);ll;;long Lwong mua Tmax Tmin

biem N P C pH _bf gf bf of bf _gf bf of
Beckom 72,0 18,0 0,6 5,0 9,8 12,0 406 34,8 16,9 27,3 51 12,7
Delungra 27 19015 52 113 75 453 639 178 245 49 120
Lockhart 53,0 26,0 0,8 6,0 105 145 36,3 43,3 15,8 26,1 38 10,3
Merrinee 80 80 06 9,1 8,0 95 14,7 20,2 176 26,7 55 118
Minyip 30,0 15,0 0,9 8,7 2,3 20 218 8,9 15,7 250 47 91

Chil thich: N (nitrogen), luong nito trong dit (mg/kg); P (phosphorus), lwong phopho trong dat mg/kg; C (organic
carbon), lugng cachon hitu co trong ddt (%); bf (before flowering). giai doan trudc khi ra bong, gf (grain filling), giai
doan hat phdt trién; Tmax, trung binh cia nhiét dé cao nhat (°C); Tmin (°C), trung binh cia nhiét dg thdp nhat; heong

muwa (mm)

Su khac nhau Vé didc tinh cua dat va thoi
tiét & cac khu vuyc trong trot da gay anh huong
dén hinh dang, kich thuéc va mau sic cua hat
laa mi (Hinh 2) va tinh chat chirc nang tinh bot
cta lta mi (Hinh 3 va 4) dai dién cho cac mau
nghién cuu.

Hinh 2 cho thay ring cac hat laa mi c¢6 mau
nhat va c6 duong kich nho khi cac gidng dugc
trong va thu hoach & dia diém Lockhart.
Nguoc lai, cac hat laa mi no tron, c¢6 duong
kinh 16n hon va mau tring duc hon khi cac
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gidng dugc trong va thu hoach tai dia diém
Delungra.

Biéu do bién thién nhiét hap thu DSC cua
tinh bot tir gidng lta mi Derrimut va Guardian
dai dién cho tinh bot tir cac giéng thi nghiém
(Hinh 3). Két qua cho thay rang tinh bot tir cac
gidng khac nhau dugc trong tai dia diém trong
khac nhau cho két qua nhiét hap thu khac
nhau. Ngay ca, cung giong nhung trong 0 cac
dia diém khac nhau ciing cho két qua khac
nhau vé nhiét hap thu.
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Hinh 3: Nhiét hip thu ciia tinh bat tir hai giong lta mi dwec trong ¢ cic dia diém khac nhau

Nhin chung, nhiét d6 hd hoa trung binh
(Tp) cua tinh bot tir gidng Janz déu co gia tri
cao hon so v&i Tp cua tinh bot tu gidng
Derrimut khi ca hai giéng dugc trong cung dia
diém. Tinh bot tir ca hai gidng Derrimut va
Guardian khi cing trdng cung dia diém
Merrinee c6 nhiét do hd héa trung binh (Tp)
I6n nhét so véi cac dia diém con lai.
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Sy bién thién vé do nhét trong qua trinh gia
nhiét tinh bot (9%) trong nudc cua gidng laa
mi Derrimut va Guardian dai dién cho tat ca
cac giébng duoc chon nghién ctru (Hinh 4).
Hinh 4 cho thdy rang su thay doi d6 nhét cua
tinh bot tir gidng khac nhau va khi trong & cac
dia diém khac nhau thi khac nhau. Tinh bot
clia cung mot gidng nhung néu tréng o cac dia
diém khac nhau ciing c6 @ nhét khac nhau.
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Hinh 4: Bién thién d§ nhét tinh bdt cia hai giéng lta mi dwoc trong tir cac dia diém khac nhau

Bang 2: Trung binh binh phuong (Mean square) d§ sai I¢ch cia v@ tinh chit nhiét va do nhét tinh bét
do tac dong cua giong, dia diém trong va su twong tac giira ching

Nhan t6 To Tp Tc AH PV BD FV PT
G 1,0%*  1,5%** 1,8** 0,6  12272,4*** 4,3  11627,0%**  265,6***
L 06 1,1%** 1,8%* 14,2%**  1132,3***  162,2*** 1564,4**  29,8***
GxL 0,3 0,2* 0,3 0,4 516,7*** 14,3 628,1*** 8,8%**
Sai sb 0,2 0,1 0,4 11 21,1 11,2 14,2 1,4

Chii thich: G (genotype), giong; L (location), dia diém; To (onset temperature), nhiét dé bdt dau hé héa; Tp (peak
temperature, nhié dé hé héa trung binh, Tc (conclusion temperature), nhiét do ho héa két thiic; AH, enthalpy (J/g);
Cadc gia tri duoc chi dinh *, ** *** grong iig voi su khdc biét dang ké véi p <0,05, 0,01 va 0,001.

Bang 2 cho thay rang gidng anh huong
dang ké (p < 0,001) dén su thay ddi cua nhiét
d6 trung binh (Tp), d6 nhét cuc dai (PV), do
nhét cudi (FV) va nhiét d6 dich hoa (PT). Dia
diém trong trot anh huong manh (p < 0,001)
dén su thay ddi caa Tp, enthalpy (AH), PV, su
giam do nhot (BD), FV va PT. Su tuong tac
glua gen (giéng) va moi truong trong trot (dia
diém) c6 anh huong rd rét dén su thay doi cua
PV, FV va PT.

Bang 3 cho thay rang phan tram anh huong
cua gidng dén sy thay d6i dang ké Tp, PV, FV
va PT 1a 47,0%, 83,1%, 78.8% va 82,6%,
tuong rng. Mdi truong trong trot (dia dlem)
anh huong 60,0% va 54,1% dbi véi su thay dol
cua enthalpy va BD. Su tuong tac giira giéng
va mdi truong chiém 39,3%, 19,1% 10,5% va
12,8% cho sy thay d6i cia To, BD, PV va FV.

Bing 3: Thanh phin phuong sai (variance component) dj l¢ch cua tinh chit nhiét va do nhét tinh bat
do tac dong giong, dia diém tréng trot va su twong tac giira chiing

Nhan tb To Tp Tc AH PV BD FV PT
Gidng (G) 401 47,0 416 132 831 119 78,8 82,6
Dia diém (L) 126 243 332 60,0 5.8 54,1 8,0 7.0
GxL 393 16,9 13,7 66 105 19,1 12,8 8,2
Sai s6 81 11,9 11,6 20,2 07 14,9 05 2.2

~Bang 4 cho thay rang ham luong nito trong
dat c6 do twong quan chat ché (p < 0,001) va
am (nghich) doi voi enthalpy, PV va FV. Nhiét

dd trung binh toi thiéu (Tmin) c6 do twong
quan cao (p < 0,001) va am doi véi sy giam do
nhot (BD). bicu kién trong trot (carbon hiru
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co, Tmax trudce khi ra hoa va Tmin truéc khi
ra hoa) c6 hé sé twong quan trung binh (p <
0,01) va duong (thuan) voi enthalpy (AH).
Lugng mua trude khi ra hoa c6 mdi tuong
quan trung binh (p < 0,01) va am d6i voi su
giam do nhot (BD). Nhiét do trung binh cuc
dai (Tmax) trong khi hat phat trién c6 hé sb
tuong quan trung binh (p <0,01) va am voi PV
vaFV.

Nghién ctru nay cho thdy ring tinh chét
nhiét do bang DSC chiu anh huong cha yéu
boi méi truong (dia diém trong trot), trong khi
d6 nhét dich hoa thay doi do kiéu gen (giéng
laa mi). Twong tu, cac két qua khac cua nhitng
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nguoi khac (Ng K. Y. et al., 1997) cho thay
rang tinh chét nhiét DSC cua tinh bot ngé chiu
anh huong manh béi méi trudng trong trot.
Tuy nhién, nhiét d6 DSC cua tinh bot gao chiu
anh huong chi yéu cua kiu gen (Bao et al.,

2007). Trong phan khac cua nghién cuu cho
thay sy anh huong cua gidng va méi truong
trong trot dén tinh chat vat 1y (kich thudc hat
tinh bot) va thanh phan hoa hoc cua tinh bot
(ham luong tinh bot, ham lwong amylose tong
s6, amylose tu do va amylose lién két voi
lipid), tir ¢6 anh hudng gian tiép dén tinh chat
chic ning cua tinh bot (nhigt do hd hoa,
enthalpy ho hoa, @6 nhét va nhiét do dich hoa).

Bang 4: Hé sb twong quan giira diéu Kién trong trot va tinh chét chire niing cia tinh bt tir kia mi

Yéu td To Tp Tc AH PV BD FV  PT
CAu tric dat -0,28 0,10 0,29 0,57* 0,19 -0,25 0,22 -0,12
Nitrogen 0,2: 0,02 0,19  -0,63** -0,66***  -0,37 -0,68*** 0,11
Phosphorous 0,1: 0,28 0,13 -0,35 0,11  -0,05 -0,09 0,13
Carbon hitu co -0,29 0,06 0,23  0,55** 037  -0,03 0,40 -0,07
56 ngdy khong miy bf 0.08 049* 0,54* 0,09 014  -031 -0,11 -0,09
of 030 048 036  -040* 0,29  -0,14 -0,28 0,03

Luong mua bf -0,09 0,23 0,28 0,14 -0,26 -0,52** -0,24 -0,06
- of -0,07 0,39 0,49* 0,28 003  -0,28 0,06 -0,09
Trmax bf -0,17 013 0,39  0,64** 004  -0,34 0,05 -0,24
of 0,2¢ 0,10 000  -0,43* -054**  -0,25 -0,56** -0,01

Tmiin bf  -0,1¢ -0,21 0,03  0,54** 0,10 -0,34 0,12 -0,23
of  -00' 021 0,40* 0,37 0,37 -0,65**  -0,37 -0,23

Chi thich: Hé $6 twong quan Pearson cho biét mire y nghia tai alpha = 0,05. Vi 23 mdu, hé s6 tirong quan t6i thiéu
(r = 0,40) ¢6 mirc do ¥ nghia dang ké véi p = 0,05. Cdc gid tri dwot chi dinh *, ** *** fyong iing véi mirc dj y nghia

dang ké p <0,05, 0,01 va 0,001
4 KET LUAN

Nghién ctru nay cho thdy rang kiéu gen
(gidng Ita mi) ¢6 anh huong chu yéu dén nhiét
do hd héa, dd nhét va nhiét do dich héa. Moi
truong (dia diém trong trot) anh huong manh
dén enthalpy hé hoa va sy giam do nhot. Tinh
chét cua dat (ham lugng nito va carbon hiiu
c0) ¢6 mdi twong quan voi enthalpy ho hoa, do
nhét cuc dai va do nhot cudi. Nhiét do moi
truong (Tmax va Tmin) trude khi ra hoa va
trong qua trinh hat phat trién co lién quan voi
tinh chat nhiét va tinh chat dich hoa cua tinh
bt tir Ina mi.

TAI LIEU THAM KHAO

1. Baik, B.-K,, Park, C. S., Paszczynska, B., and
Konzak, C. F. 2003. Characteristics of Noodles

160

and Bread Prepared from Double-Null Partial
Waxy Wheat. Cereal Chemistry 80(5): 627-
633.

Bao, J. S., Shen, S. Q. and Xia, Y. W. 2006.
Analysis of Genotype x Environment
Interaction Effects for Starch Pasting
Viscosity Characteristics in Indica Rice. Acta
Genetica Sinica 33(11): 1007-1013.

Bao, J., Sun, M. and Corke, H. 2007. Analysis
of genotypic diversity in starch thermal and
retrogradation properties in nonwaxy rice.
Carbohydrate Polymers 67(2): 174-181.

Guo, G., Jackson, D. S., Graybosch, R. A. and
Parkhurst, A. M. 2003. Asian Salted Noodle
Quality: Impact of Amylose Content
Adjustments Using Waxy Wheat Flour1l.
Cereal Chemistry 80(4): 437-445.



Tap chi Khoa hoc Truong Pai hoc Can Tho

5.

10.

Jane, J., Chen, Y. Y, Lee, L. F., McPherson,
A. E., Wong, K. S., Radosavljevic, M. and
Kasemsuwan, T. (1999). Effects of
Amylopectin Branch Chain Length and
Amylose Content on the Gelatinization and
Pasting Properties of Starchl. Cereal
Chemistry 76(5): 629-637.

Konik, C. M., Miskelly, D. M., and Gras, P.
W. 1993. Starch Swelling Power, Grain
Hardness and Protein: Relationship to Sensory
Properties of Japanese Noodles. Starch -
Stirke 45(4): 139- 144.

Ng, K. Y., Pollak, L. M., Duvick, S. A. and
White, P. J. 1997. Thermal Properties of
Starch from 62 Exotic Maize (Zea mays L.)
Lines Grown in Two Locations. Cereal
Chemistry 74(6): 837-841.

Ragaee, S. Abdel-Aal, and E. S. M. 2006.
Pasting properties of starch and protein in
selected cereals and quality of their food
products. Food Chemistry 95(1): 9-18.

Takahiro, N., Takuji, T., Shozo, T., and Ikuo, S.

2001. Relationship Between Physicochemical
Properties of Starches and White Salted Noodle
Quality in Japanese Wheat Flours. Cereal
Chemistry 78(4): 395-399.

Tester, R. F. and Karkalas, J. 2001. The

Effects of Environmental Conditions on the
Structural Features and Physico-chemical
Properties of Starches. Starch - Stérke, 53(10):
513-519.

161

11.

12.

13.

Phdn B: Néng nghiép, Thily san va Cong nghé Sinh hoc: 26 (2013): 155-161

Van Hung, P., Maeda, T. and Morita, N. 2006.
Waxy and high-amylose wheat starches and
flours characteristics, functionality and
application. Trends in Food Science &
Technology 17(8): 448-456.

Vignaux, N., Doehlert, D. C., Elias, E. M.,
McMullen, M. S., Grant, L. A. and Kianian, S.
F. 2005. Quality of Spaghetti Made from Full
and Partial Waxy Durum Wheat. Cereal
Chemistry 82(1): 93-100.

Yamamori, M. and Quynh, N. T. (2000).
Differential effects of Wx-Al, -B1 and -D1
protein deficiencies on apparent amylose
content and starch pasting properties in
common wheat. TAG Theoretical and Applied
Genetics 100(1): 32-38.

Reports of wheat crops grown in NVT
http://nvtonline.com.au/reports, assessed on
15/8/2011.

Climate Data Online in Bureau of
Meteorology,
http://www.bom.gov.au/climate/data/?ref=ftr,
assessed on 20/8/2011.


http://nvtonline.com.au/reports
http://www.bom.gov.au/climate/data/?ref=ftr

