Két qud nghién cu khoa hoc céng nghé 2006 - 2010

DA DANG PO PHAN HUY KIEM
VA MOI TWVONG QUAN VO1 CAU TRUC AMYLOPECTIN
& CAC GIONG LUA BIA PHUONG MIEN NUI PHIA BAC VIET NAM

Tréan Thi Thu Hoai', Tran Danh Siru’,
Aiko Nishi®, Hikaru Satoh’

SUMMARY

Diversity of alkali digestibility and the relationship between alkali digestibility
and amylopectin fine structure in local rice cultivars
from Northern moutainous Vietnam

The wide range of alkali digestibility level (from 1 - 8) was observed among 185 rice cultivars from
Northern mountainous Vietnam. Based on alkali digestibility level, 185 studied local rice cultivars were divided
in 3 groups, the low alkali digestibility group (42 cultivars, occupied 23%), the intermediate alkali digestibility
(77 cultivars, 42%) and the high alkali digestibility (52 cultivars, 28%) and mixed of alkali spreading scores
(14 cultivars, 7%). In non - waxy group, half of cultivars showed the low alkali digestibility. In contrast, in
waxy groups, most of cultivars exhibited the intermediate or high alkali digestibility. The amylopectin fine
structure varied significantly in Vietnam local rice cultivars. The low alkali digestibility cultivar showed the
slight difference in proportion of short chains with DP<18 from that of IR36 while the intermediate and high
alkali digestibility types have significantly higher proportion of chains with DP<9 and markedly lower
proportion of chains with DP from 10 to 18. The strong correlation was observed between the shorter chains
with DP<19 and the alkali digestibility.
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Trong bai viét ndy trinh bay da dang d6 phan
hay kiém va méi tuong quan gitta d6 phin huy

I. PAT VAN BE!

Tinh bot 12 thanh phan quan trong quyét dinh
pham chat ctia gao va chiém t&i 90% trong lwong
ndi nhil. Tinh bot dugc tao thanh tur hai dai phan
tu amylose va amylopectin. Pac tinh 1y hod cua
tinh bot ndi nhd chiu anh hudng cua ty 1¢ giira

ki€m va cau tric cua amylopectin dugc tién hanh
nghién ctru ¢ cdc giong lua dia phuong mién nii
phfa Bac Viét Nam.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vit liéu

amylose va amylopectin va cau tric hat tinh bot.
D6 phan huy cua hat gao trong dung dich kiém

dugc xem nhu mot chi tiéu dé danh gid nhiét do - 185 gibng lda dia phuong thu thap tai mot

hoa h6. Gao c6 do phan huy kiém cao s€ c6 nhiét
d6 hoa ho thap, com mém, nau nhanh chin hon
gao cb nhiét d¢ hda ho cao.

Amylopectin 12 thanh phan chinh cua tinh bot
no6i nhil, bao gdm cic chudi a 1 - 4 glucd va phan
nhdnh béi a 1 - 6 glucd. Cu tric ciia amylopectin
quyét dinh pham chét gao va su phan hiy cua tinh
bét ndi nhii trong dung dich kiém.

" Trung tam Tai nguyén thuc vét.
2 Phong thi nghiém Tai nguyén di truyén thuc vét, Khoa
Nong nghiép, Dai hoc Kyushu, Nhat Ban.

s6 tinh mién nii phia Bic bao gom Dién Bién,
Lai Chau, Son La, Lao Cai, Tuyén Quang, Cao
Bing, Lang Son, Thdi Nguyén. Gidng ddi ching:
IR36 va Kinmaze.

2. Phwong phap

- Pdnh gia d6 phan hiy kiém theo phuong
phip cia Little naim 1958. M&i gidng lia sir
dung 5 hat, béc vo, cét doi, ngdm vao 10 ml
dung dich KOH 1,3% trong 24 gi0d, & nhiét do
25°C. Sau d6 xédc dinh d6 tan cta hat theo thang
diém tir 1 @én 8.
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- Sy phan b chudi cua phan tir amylopectin
dugc xdc dinh bing phuong phip sic ky long
(High - performance anion - exchanger
electrochemical detection with pulsed
amperometric detection (HPAED - PAD) (Nishi,
2001). Amylopectin dugc tach chiét, sau dé lién
két o 1 - 6 gluco ciia amylopectin duge thuy phan
boi enzym isoamylase va loai bé biang sodium
borohydride. Céac chudi o | - 4 gluco duoc tich ra
va phat hién béi may Dionex DX - 500.

III. KET QUA VA THAO LUAN

1. Pa dang d9 phan hiy kiém ciia lia dia
phuwong mién nii phia Bic Viét Nam

Pa dang d¢ phan huy kiém cua hat gao duogc
thé hién ¢ hinh 1. Gidng d6i ching IR36 khong
tan trong dung dich kiém (twong tmg véi do phan
hiy kiém 1), trong khi Kinmaze tan trong dung
dich kiém (twong ting véi d6 phan hiy kiém 7).
Mtc d6 phan huy cua tinh bdt ni nhii trong dung
dich kiém cua 185 giong lia dia phuong mién nii
phia Bic Viét Nam bién dong tir 1 dén 8 va duoc
chia thanh 3 nhém: Nhém lda ¢6 d¢ phan huy
kiém thap (diém 1, 2, 3); Nhém lda c6 do phan
hay kiém trung binh (diém 4, 5, 6) va nhém lda c6
d6 phan huy kiém cao (7, 8). Trong s6 185 giéng,
42 gidng c6 o phan hily kiém thap chiém 23%.
77 gibng ¢6 d6 phan huy kiém trung binh chiém
42%, 52 gibng c¢6 d6 phan huy kiém cao chiém
28% va 14 gidng c6 d6 phan hity kiém hon hop
(trung binh va cao, thap va trung binh) chiém 7%.

Mit khic, su da dang do phan hiy kiém
cling duoc thé hién & 2 nhém lda nép va lda té
(hinh 2). O nhém lda té (88 giéng), da dang do
phan huy kiém & cdc giéng lda dia phuong duoc
ghi nhén tir diém 1 dén diém 8. Trong d6, ty 18 sb
giong lda té& c6 d6 phan huy kiém thép, trung

binh, cao va hon hgp tuong ung la 42%. 28%,
19% va 11%. O nhém lda nép 97 giong), da
dang d6 phan hay kiém & cic glong lda dia
phuong duoc ghi nhan tir diém 3 dén diém 8. Ty
1€ s glong c6 do phéan huy k1em thap. trung binh,
cao va hdn hop & nhém lda nép tuong umg 12 5%,
54%, 36% va 4%. Két qua trén cho thay phan 16n
cac glong lda té co do phan huy kiém thap trong
khi phan 16n cdc gidng lda nép c6 do phan hiy
kiém trung binh hoic cao.

Trung binh Cao

Thép

Hinh 1. D6 phan hury kiém cua hai glong liia doi
chitng va cdc giong lia dia phirong mién niii
phia Bic Viét Nam
IR36: Do phan hiy kiém diém 1; Kinmaze: P9 phan hiy

kiém diém 7.
Do phan hay kidm coa lia dia phuong: Thip (diém 1, 2, 3),
trung binh (diém 4, 5, 6), cao (diém 7, 8).

Tinh bot néi nhil cua lda té bao gom amylose
va amylopectin trong khi tinh bot ndi nhii 1da nép
chi ¢6 amylopectin. Vi vy cdu tric amylopectin
¢ anh hudng 16n tdi kha nang phan huy cda tinh
bot ndi nhi trong dung dich kiém. O nhém lda
nep, d6 phan hay kiém bién dong tir diém 3 dén
diém 8. Két qua trén cho thay su da dang d6 phan
huy kiém & nhém lda nép co lién quan dén ciu
tric cua amylopectin.
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Hinh 2. Da dang do phan iy kiem & nhom lia nép va nhom lia té
mién niii phia Bdc Viét Nam
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2. Sy phan bd chudi amylopectin va médi twong
quan vo6i do phan hiy kiém

Amylopectin 1a mdt trong 2 thanh phan chinh
ctia tinh bot noi nhil. Hanashiro (1996) di cong bd
sy phan bd chudi cua phan tir amylopectin dwa vao
trong lwong phan t cia chudi (DP). Sy phan bd
chudi cia amylopectin bao gém chudi A véi
DP < 12, chudi B1 (13 < DP < 24), chudi B2 (25 <
DP < 36) va chudi B3 (DP > 37).

Sy phin bd chudi A va Bl phan tir
amylopectin cua Kinmaze va IR36 c6 su khéc
biét rd. Bang 1 cho thy Kinmaze ¢ ty 1& chudi
A cao hon va ty 18 chudi Bl cua phin ti
amylopectin thip hon so véi ty 1¢ chudi A va Bl
cua IR36. Mat khac, ty 1€ 6 chudi B2 vi B3 cua
phén tir amylopectin cta 2 gidng trén ¢6 sy khéc
biét khong dang ké. Pong thoi, Kinmaze ¢ do
phan huy kiém cao (diém 7) trong khi TR36 c¢6 d6
phan hiy kiém thap (diém 1). Két qua trén cho
thiy c¢6 mdi twong quan giita ty 1¢ chudi A va Bl

ctia phin tr amylopectin va d6 phan huy kiém ¢
hai gidng Kinmaze va TR36.

Su khéc biét 16n dugc thé hién & su phan bd
cdc chudi A va Bl ciia phan tir amylopectin cua
IR36. Kinmaze va lia dia phuong mién niii phia
Bic (bang 1). Hinh 3 cho thay céc gidng c6 do
phan hay kiém thap thi khac biét khong dang ké
vé ty 18 chudi A va B1 so véi amylopectin cta
IR36. Tuy nhién, cdc gidng c6 do phan hiy kiém
trung binh va cao ¢4 ty 1& chudi A 16n hon trong
khi ty 1¢ chudi Bl giam ding ké so véi
amylopectin ctia TR36. Ty 1¢ chudi B2 va B3 cua
phan tir amylopectin cua cdc gibng lda dia
phuong khao sit so vdi amylopectin ctia IR36 va
Kinmaze ¢6 khic biét khong dang ké ngoai trir
chudi B3 cua 2 gidng VN87 va VN84. Tir két qua
trén cho thy c6 sy twong quan giita ty 1& chudi
ngin véi DP < 19 cua phédn t& amylopectin véi
d6 phan hiy kiém.

54 —— VN87-IR36
—— VN42-1R36

—— VN148-1R36

b{e]ative peak area (%)

Degree of polymerization(DP)

Hinh 3. Su khdc biét vé phan bé chudi amylopectin gitta IR36 va cdc giong VNS, VN42, VN148
VNS87: D6 phan huy kiém diém 2; VN42: D6 phan hity kiém diém 5; VN148: Do phan huy kiém diém 8.

Bang 1. Sw phdn bé chudi amylopectin & cdc giong lia dia phwong
mién nii phia Bdc Viét Nam

Tén giéng D6 phan hay kiém fa(DP<12) | fb1(13<DPs<24) | fb2(25<DP s 36) fb3(DP 2 37)
Kinmaze 7 34.51 46.65 10.69 4.28
IR36 1 32.15 49.58 9.24 4.20
VN73 1 32.74 50.07 8.34 3.66
VN87 2 31.57 49.18 9.36 9.89
VN84 3 33.63 49.36 8.09 8.90
VN75 4 32.46 48.22 9.17 452
VN42 5 34.67 48.52 8.89 3.68
VN16 6 33.36 44.68 10.07 5.14
VN89 7 33.09 44.00 10.23 5.20
VN148 8 35.91 46.28 8.80 3.85
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IV. KET LUAN VA DE NGHI

- C4c giong lda dia phuong mién nidi phia
Bic Viét Nam c¢6 da dang d6 phan huy kiém cao
va biéu hién & ca 3 mirc 12 thép, trung binh va
cao. Trong s6 185 gidng, 42 giéng (chiém 23%)
¢6 d6 phan hity kiém thap, 77 giong (chiém 42%)
¢6 do phan huy kiém trung binh va 52 gidng
(chiém 28%) c6 d6 phan huy kiém cao.

- P6 phan huy kiém giita hai nhém lia nép
va lia té 12 khic nhau. O nhém lda té, phin 16n
céc gibng (42%) c6 do phan hay kiém thip, trong
khi & nhém Iia nép phan 16n céc gidng (54%) c6
d6 phan hity kiém trung binh.

- Ty 1& chudi ngdn A (DP < 12), chudi
B1 (13 < DP < 24) cta amylopectin cc giéng lda
dia phuong v6i d¢ phan hily kiém khac nhau 1a
khic nhau va c6 sy khidc biét 16n so véi ty 1€
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chudi A va B1 amylopetin cua IR36. Cac gidng
¢6 do phan ity kiém trung binh va cao c6 ty 1é
chudi A 16n hon trong khi ty 1& chudi Bl giam
dang ké so v6i amylopectin cua IR36. Két qua
trén cho thy c6 sy twong quan giita ty 1& chudi
ngin véi DP < 19 cta phan t& amylopectin véi
d6 phan huy kiém.
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