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TOM TAT

Nghién ctu nay dwoc thuc hién nhdm
muc dich fim hiéu méi lién hé gitra qué trinh
tang trudng trai va s tich Iy lipid trong ndi
nhd cda trai dira ta xanh. Trong lwong twoi
va trong luong khé céc thanh phén cua trai
cling nhw ham lwong glucose, protein, lipid
trong ndi nhi 16ng va noi nhii rén duoc xac
dinh theo thoi gian tdng trwdng trai. Qua
trinh tdng trrdng cda trai dira ta xanh tor khi
dau trai dén khi thu hoach trai qua 12 théng,
duoc chia thanh bén giai doan, méi giai doan
kéo dai khoang ba thang: (1) giai doan trai
non, (2) giai doan tang trwdng trai, (3) giai
doan tang truéng ndi nhii rén (com dira), (4)
giai doan trurédng thanh va chin trai. Trong

do, giai doan trai non twong teng voi sw tang
trirdng chém cua tréi. Giai doan thtr hai la
giai doan téng trirdng nhanh cua tréi chd yéu
do V6 trai va néi nhii Iong (nwdc dira). Vao
cudi giai doan nay, kich thudc, trong lwong
cling nhuw lwong glucoz va tinh bét trong ndi
nhd I6ng dat t6i da. Trong giai doan thir ba,
ndi nhi I6ng giik én dinh & murc cao vé thé
tich ciing nhw Iwong glucose va tinh bét, néi
nhd rdn hinh thanh tir ndi nha I6ng. Giai
doan cubi, ndi nhii Idng gidm thé tich, phéi
va néi nhi rén téng trudng manh, lipid tich
ldy nhiéu nhét trong ca ndi nhii I6ng va néi
nhd ran.

Tur khéa: Cocos nucifera L., dira ta xanh, néi nhd, tang trieéng trai, tich Idy lipid.

MO PAU

O nhiém méi truong tao nén hiéu tng nha
kinh lién quan dén viéc st dung céc ngudn ning
lwong khong thé tai tao. Nhién liéu sinh hoc la
mét trong sb cac bién phap giai quyét cac van dé
moi trudng, dac biét 1a sy 4m todn cau. Cay dira
(Cocos nucifera L.) dwgc ménh danh la “cay cua
cudc séng” do tinh hitu dung cua hau hét cac bo
phéan trén cay va duogc tiéu thu véi luong lon &
nhiéu quéc gia. Mat khéc, cay dira con 1a mot

trong sb it cac loai cdy trong c6 thé chiu dung va
t6n tai dwoc trong nhimg didu kién khic nghiét
cia moi truong nhu khé han, ngap tGng, dat cat
nghéo dinh dudng, nudc man xam nhap, béo té...
Hon nita, nd con gop phan bao vé méi truong, tao
tiéu khi hau on dinh, chan gi6, chéng x6i mon,
gilr vai tro quan trong trong du lich sinh thai,
tham gia phét trién ndng nghiép nong thon bén
virng va la cdy trong mang lai nguon thu nhap
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dang ké cho nguoi dan [1, 2, 3]. Hang trim san
pham dugc lam truc tiép hay gian tiép tir cay dira
trong cé4c linh vuc ché bién thuc pham, my pham,
dugc pham va cdng nghiép. Trong d6, san pham
tir com dira (ndi nhii ran) chiém 65-70 % [4, 5].
Trong nhitng nam gan day, dau dira dwoc nghién
ctru dé 1am nhién liéu sinh hoc, ngudn nhién liéu
tai tao dé bi phan huy bai vi khuan, khong chira
lwu huynh va chi. Do dau dira chira lugng lon
acid béo no mach trung binh (acid lauric: Cy2), rat
phu hop cho viéc ché tao dau sinh hoc, khic phuc
duoc nhuge diém an mon déng co ma cac loai
dau thuc vat khac mac phai [1, 6].

Dura ta thuéc nhém dira cao, la mét trong
nhiing gidng dira lay dau dugc trong phd bién &
Viét Nam, véi hai mau chu luc cua vo trai la
xanh va vang. Pay la gidng dira c6 tudi tho dai
(60-70 nam), trai c6 go to, com dura day chua
ham luong acid lauric cao, phti hop cho viéc ché
bién cac san pham c6 gid trj kinh té nhu dau dira
tinh khiét, keo dira, com dira nao sy, sita dira,
bot sira dira, xa phong, chat ty rira, tao bot, bo
thuc vat va dac biét 1a dau sinh hoc [4, 7, 8, 9].

Tuy nhién, ngudi trong dira dang phai dwong
dau voi mot trong sé nhimng thach thirc 1a nang
suit va loi nhuan tir cly dira rat thap. Viéc nang
cao ning suit trai va san luong dau dira dé ché
bién nhién ligu sinh hoc 1a can thiét. Do do,
nghién ciru nay duoc thuc hién véi muc tiéu tim
hiéu su tich liiy lipid trong qua trinh phét trién
trai dura ta xanh.

VAT LIEU VA PHUONG PHAP
Vit liéu

Tréi dira & cac giai doan phat trién khac nhau
duogc thu tir cac cly dua ta xanh khoang 30 nam
tudi, dang cho trai 6n dinh, dugc trong & cac
vuon chuyén canh dira ta thugc xa Lwong Hoa,
huyén Giong Trém, tinh Bén Tre. Cac cay nay c6
chiéu cao twong ddi dong déu (khoang 9 m), dang
than khoe, cho trai ¢ hinh dang va mau sic vo
trai gidng nhau. Céc cay duoc trong trén liép don

va dugc bon phan theo céng thirc duoc Vién
nghién ctiru Dau va Cay c6 dau cong bd nam 2010
(Voi ty 1é 0,54 K;0:0,35 N:0,2 P,0s:1,5
KOMIX:10,0 bui xo dira) [9], mdi quy mot lan
vao dau quy.
Phwong phap
Theo ddi su tang truéng cua trai

Thu ba trdi mdi budng & vi tri dau budng, dé
khao sat sy thay ddi vé hinh thai cua tréi theo thoi
gian tdng truéng trai. Lap lai trén ba cay thi
nghiém.
Quan sat hinh thai giai phau

Quan sat sy thay dbi hinh thai, mau sic vo
trai theo cac giai doan ting truong trai. Cét doc
trai dé quan sat su ting truong cua cac thanh
phan cua trai. Thé nhan va té bao tu do trong
nuéc dira duoc quan sat truc tiép dudi kinh hién
vi quang hoc hay dudi kinh hién vi huynh quang
sau khi nhuém calcofluor (pham nhudém chuyén
biét cua véch té bao thuc vat). Su hién dién cua
cac giot lipid trong com va nudc dira dugc quan
sat dudi kinh hién vi quang hoc sau sy nhuom
Sudan I11.
Xdc dinh trong luong twoi va trong lwong khb

Trong luong twoi cua trai va cc thanh phan
cua trai duoc can truc tiép ngay sau khi thu mau.
Trong lugng khd cac thanh phan cua trai duoc
xéc dinh bang céach say ¢ 105 °C trong 2 gid, sau
do tiép tuc siy ¢ 80 °C cho dén khi trong luong
khong doi.
Xdc dinh ham luong glucose, tinh bét, lipid va
nitrogen tong so

Luong glucose trong com dira va nudc dua
duoc chiét trong ethanol néng theo ty ¢ 10 con:1
mau. Nhuom dung dich glucose bing phenol 5
% va H,SO4 ddm dic. Po mat do6 quang & budc
s6ng 490 nm va so sénh vai duong chuan glucose
dé xac dinh ham luong glucose. Phan b com dira
sau khi trich glucose duoc siy kho, dun cach thiy
v6i nudc cat va thay giai tinh bot véi HCIO, 9,2
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N dé xac dinh luong tinh bot thong qua lugng
glucose dugc thuy giai. Ham lugng tinh bot caa
nuéc dira duogce xac dinh gian tiép théng qua hiéu
s6 lwong glucose giita co thay giai va khong thiy
gidi tinh bot bai HCIO4 9,2 N [10].

Nitrogen tong s6 c6 trong thanh phan cua cac
hop chat hiru co trong com dira dugc xac dinh
bang cach v6 co hoa dudi tac dung cia nhiét do
cao va H,SO, dam dic dé cho NHs. Luong NH;
dugc chung cit baing may Kjeldahl Velp UDK
142 va dinh lugng béi dung dich acid H,SO4 0,01
N [11].

Com dira say khd va nghién nhuyén duoc
chiét véi dung moi ether dau hoa bing may
Soxhlet dé xac dinh ham luong lipid [11]. Ham
luong lipid trong nudc dira dugce xac dinh bang
cach chiét vsi dung moi ether diu hoa, sau do

dudi dung méi ¢ nhiét do 105 °C dé thu lipid
[12].
KET QUA
Cac giai doan tang trudéng trai

Tir khi dau trai dén lac tréi chin (kho), tréi
dira ta xanh c6 thé dugc phéan thanh bén giai doan
chinh, chii yéu dwa vao mau sic caa vé tréi (Hinh
1 - 4): (1) Giai doan trai non, tang truéng cham
(thang 1 - 3), v6i vo trai c6 mau xanh. (2) Giai
doan trai tang truéng nhanh (thang 4 - 6), véi vo
trai van con mau xanh. (3) Giai doan hinh thanh
va tang trudng noi nhii ran (thang 7 - 9), véi vo
trdi chuyén sang ram tring tir thang thir 9. (4)
Giai doan truéng thanh va chin trai (thang 10 -
12): phdi va noi nhii ran ting truong manh, vo
trai chuyén mau nhanh: vang vao thang 10, ram
nau vao thang thir 11 va nau vao thang 12.

Hinh 1. Tréi dira ta xanh 2 thang tudi (A: trai nguyén; B: trai cét doc).

Hinh 2. Tréi dira ta xanh 5 thang tudi (A: tri nguyén; B: trai cit doc cho thy c6 sy hinh thanh I6p méng com dira
mau trang trong ¢ day trai (mii tén)).
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Hinh 3. Trai dira ta xanh 8 thang tudi (A: trai nguyén; B: trai cit doc cho thiy com dira d& phu kin toan bo trai).

Hinh 4. Tréi dira ta xanh 11 thang tudi (A: trai nguyén; B: trai cit doc).

Su ting truomg ciia cac thanh phan trai

Trong lwong tuoi cua tréi, ciing nhu céc phan
Vo, com va nudc & muc thip trong ba thang dau
(giai doan trai non, ké tir sau sy dau trai), ting
manh trong cac thang 4 — 6 (giai doan trai ting
trwéng nhanh), gitt mirc cao trong cac thang 7 — 9
(giai doan hinh thanh va tang truwéng nodi nhi
ran), sau d6 giam trong cac thang 10 - 12 trir
phan com dira (Hinh 5). Trong luong khd cua
phan com dira ting manh trong c4c thang 10 - 12
(giai doan truong thanh va chin tréi), trong khi
trong lwong kho ciia phan vo va nuéc dira giam
(Hinh 6).
Sw hinh thanh ndi nhii rin va giot diu

Duéi kinh hién vi quang hoc, nhan tu do
(free nuclei, theo mo ta cua Cutter va cong su

(1955) [13], Esau (1967) [14]) va té bao tu do
(free cells) duoc tim thiy trong nudc dira, tir cudi
giai doan trai non, va sd luong ting dan dén
thang 7. Dudi kinh hién vi huynh quang, sau su
nhuom calcoflour, chi ¢6 té bao tu do phét huynh
quang (Hinh 7). Céc té bao ty do bit diu bam vao
géo dura khi trai dat 5 thang tudi (Hinh 8), tap
trung & phan day trai (Hinh 2), sau do lan dan vé
phia trén. Tir thang thir 8, thé nhan va té bao tu
do bién mat trong nudc dia. Nguoc lai, s6 giot
dau trong nuéc dira (Hinh 9) ting dan tir thang
thar 7 tro vé sau. Khi trai dat 8 thang tudi, com
dira phan b trén toan bo phan géo dira (Hinh 3),
va tiép tuc gia ting do day cung Vvéi sy tich liy
lipid (Hinh 10-12).
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Hinh 5. Sy thay déi trong lwong tuoi va cac thanh phén ciia trai dira ta xanh ¢ cac giai doan tang truong trai
(cac ky tu khac nhau thé hién sy khac biét co ¥ nghia thong ké & p=0,05).
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Hinh 6. Su thay ddi trong lugng kh va cac thanh phin ciia tréi dira ta xanh & cc giai doan ting truong trai
(c&c ky ty khac nhau thé hién sy khac biét c6 y nghia théng ké & p=0,05).

Sw thay doi ham lweng glucose, tinh bat, lipid
va nitrogen tong

Céc chi tiéu vé ty Ié ciing nhu ham lwong
glucose, tinh bt va lipid trong nwgc dira/trai lubn
lubn thap hon so véi trong com dira (Bang 1-3).

Ty 1€ va lugng glucose trong nudc dira tang,
va gitt & mac cao cho téi thang 12. Khac hon, ty
I¢ glucose trong com dira giam manh tir khi bat
dau giai doan hinh thanh va tang truéng noi nhii
ran (thang 7 - 11), trong khi lugng glucose trong
com dira ting va giit & muc cao. O thang tht 12,
ca hai chi tiéu nay trong phan com dira déu ting
manh (Bang 1).

Ty 1€ tinh bdt va lugng tinh bot trong com
dira ndi chung tang manh va duy tri & muc cao tir
khi bit dau giai doan hinh thanh va ting truéng
noi nhii ran (thang 7 - 12). Luong nitrogen trong
com dira tang dan tir thang thw 8, dat muc téi da
rat cao & thang thtr 11, va giam manh & thang thi
12, trong khi ty I nitrogen giam rg tir thang thu 8
(Bang 2).

Lipid trong nuéc dira chi dwoc phat hién khi
trai dat 7 thang tudi tro 1én, chi tang déng ké
trong hai thang cudi cua su chin trai (thang 11 va
12), trong khi ty 1€ va luong lipid trong com dira
dat t6i da trong hai thang 10 va 11, va giam nhe &
thang 12 (Bang 3).
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200pm
C

Hinh 7. Thé nhén (A), té bao tw do (B) ciia nudc dira 6 thang tudi xem dwéi kinh hién vi quang hoc, va té bao tu do
nay xem dudi kinh hién vi huynh quang sau khi nhudm calcoflour (C).

Hinh 8. Com dira cia tréi 5 thang tudi xem dudi kinh hién vi quang hoc (cho thy ¢ sy tap trung cila cac nhan ty
do (vong tron) va té bao tu do (miii tén) d€ hinh thanh com dira).

Trang 69



Science & Technology Development, Vol 18, No.T5-2015

Hinh 9. Céc giot diu trong nu6e dira cla trai 8 thang

tudi duge nhudm Sudan 11 va quan sat dudi kinh hién vi

Hinh 11. Té bao com dira 8 thang tudi nhuém Sudan I1I
cho thay su hién dién cta cac giot lipid.

quang hoc.

Hinh 10. Sy gia tang d§ day com dira tir thang thir 8-12
(ttr trai sang phai).

Hinh 12. Té bao com dira 9 thang tudi nhuém Sudan I1I
cho thay su hién dién ctia nhirng giot lipid 16n.

Bang 1. Su thay ddi luwong glucose trong nurdc va com dira cia mdi tréi theo thoi gian.

Tudi trai | Ty 1€ glucose trong | Luong glucose trong | Ty 1¢ glucose trong | Luong glucose trong
(thang) | nudce dira (%) nudc dua (mg)/trai com dua (%) com dura (g/tréi)
3 0,003+0,0382 0,607 + 0,066 2 - -
4 0,017 +£0,003° 24,263 + 4,469 ° - -
5 0,020 £0,023°¢ 38,271+£1,190°¢ - -
6 0,020 £ 0,003 ¢ 87,487 £ 4,167 © 6,277 + 0,061 9 4,390+0,720 2
7 0,021 £0,023°¢ 83,932 + 6,056 % 4,272 £ 0,006 © 4,415+ 0,285 2
8 0,021 + 0,003 © 87,850 + 3,089 ¢ 3,280 + 0,006 ¢ 6,123 £ 0,109 ®
9 0,020 £ 0,020 ¢ 79,219 + 6,047 % 3,039 £ 0,003 ¢ 6,585 + 0,442
10 0,023 +0,044 ¢ 77,297 + 7,649 % 2,501 +0,038"° 6,505 +0,433 °
11 0,022 +0,012 ¢ 78,821 + 0,988 % 2,219+0,0032 7,915 +0,148"
12 0,022 +0,023¢ 71,802 + 4,502 ¢ 5,044 +0,019° 20,177 £1,335°¢

Céc s6 trung binh trong cot v6i cac mAu ty khac nhau thi khac biét cd ¥ nghia & mirc p=0,05.

D4u gach (-): khong khao sét.
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Bang 2. Sy thay d6i ham lwong tinh bot va nitrogen téng sé trong com dira theo thoi gian.

Tudi trai | Ty 1é tinh bot trong | Tinh bt trong com | Ty 18 N tong sd Ham luong N téng s6
(thang) com dua (%) dura (g/trai) Egzr)lg com dua trong com dira (g/trai)
6 2,812 £ 0,003 2 1,968+ 00,3252 - -
7 5,871+0,015° 6,067+ 0,391° - -
C a
8 5,099 £ 0,006 © 9,518+ 0,170 ¢ 16,80 + 9,89 224+ 0,04
b c
9 5,623 * 0,032 € 12,183i 0,817 d 13,87 + 8,37 5,24 + 0,22
a d
10 4,858 * 0,012 b 12,631i 0,841 d 11,69 + 3,17 6,86 + 0,10
ab e
11 5,609 + 0,055 © 20,005+ 0,374 ¢ 12.42+ 3,19 1523 +0,10
a b
12 5,278 £ 0,023 d 21,112+ 1,396 © 11,74 + 8,06 4,78 + 0,07

Céc s6 trung binh trong cot v6i cac mAu ty khac nhau thi khac biét co ¥ nghia & mirc p=0,05.
D4u gach (-): khong khao sét.

Bang 3. Sy thay d6i ham luong, ty 1€ lipid trong nude va com dira theo thoi gian.

Thanh phan héa hoc va khéi lwong cia nuée
dira luén thay ddi trong sudt qua trinh ting
treéng cua trai. Trong do, nuwéc dira caa trai 7
thang tudi c6 thé tich, thanh phan va ham luong
chat dinh dudng cao nén duoc chon 14 thoi diém
thu hoach dira udng nudc [2]. Com dira cua tréi 9
-12 thang tudi tré nén day va cang ran. Trong
giai doan nay, trai dat trang thai truong thanh, co
su giam thé tich cua nuwéc dira cing Véi su

Tudi trai | Ty 1¢ lipid trong nuéc Eg;n h:f%% 133&;1 Ty 1é lipid trong com | Ham  luong  lipid
(thang) dira (%) « /téi) dira (%) trong com dira (g/trai)
4 Khong phat hién Khong phét hién - -
5 Khong phat hién Khong phét hién - -
6 Khong phat hién Khong phét hién - -
7 0,013+ 0,003 ° 0,053+ 0,010 ° 49,46 +352° 6,59 * 0,16 2
8 0,013 +0,003 * 0,056 + 0,013 * 57834077 19384023
9 0,030 + 0,006 ab 0,132 +£0,026 2 63.57 + 059 16.95 + 0.83 ‘
10 0,043 0,009 ° 0,144 £ 0,047 ® 64154057 20134082
11 0,090 + 0,006 ° 0,315+0,021° 64664099 30234018
12 0,117 +0,009 ¢ 0,379 +0,050 56834057 5767 £103
Céc s6 trung binh trong cot v6i cac mAu ty khac nhau thi khac biét co ¥ nghia & mirc p=0,05.
D4u gach (-): khong khao sat.
THAO LUAN

chuyén mau va su kho cua vo trai. Do d6, com
dira cua tréi ¢ cac thang 9 - 12 c6 thé duoc thu
hoach véi nhiéu céng dung khac nhau dua vao do
cing va ham luong chét du trir. Trai dat tiéu
chuan cho sy nay mam khi vo trai c6 mau nau va
khi l4c trai c6 thé nghe duoc tiéng 6c ach phat ra
tir bén trong (dira lic nuéc do mot lwong nudc
trong khoang hat da dwoc hip thu, dé lai mot
khoang tréng) [7].
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O thyc vat, dwa vao su phan chia nhan va
mtc d6 thanh Iap vach té bao, c6 ba kiéu noi nhii
chinh: ndi nhii nhan, ndi nhii t& bao va noi nhii
kiéu Helobia. Noi nhii nhan duoc hinh thanh do
su phan chia nhan ty do, va cic thé nhan nay c6
hoic khong c6 vach té bao sau d6. Noi nhii té bao
dugc hinh thanh boi sy thanh lap véach té bao
ngay sau sy phan chia nhan dau tién. Noi nhii
kiéu Helobia chi thdy ¢ cay mét 14 mam, duoc
hinh thanh khi thi phéi dugc phan thanh hai
budng khéng déu nhau, budng Ién hon (& phia
hop diém) thuong phét trién thanh noi nhii nhan,
budng nhoé hon (& phia 16 nodn) phat trién thanh
noi nhii té bao. Tuy nhién, cdy dira 1a truong hop
ngoai l&, vi nude dira duoc tao thanh tir luvong I6n
nhan dué6i dang hop bao. Cac thé nhan tu do
dugc treo trong mot dich trong sudt, sau nay két
hop Véi chét té bao thanh nhiing té bao hinh cau
tu do. Nhitng té bao nay va nhan ty do con lai di
chuyén téi vang ngoai vi, va ndi nhii té bao (com
dura) duoc khai sinh ¢ d6 [14, 15, 16].

O tréi dira ta xanh, khi noi nhii long tang tdi
da vé thé tich ciing nhu luong glucose (thang 6 -
9), cac té bao va thé nhan ty do (Hinh 7) chuyén
vi dén noi bi dé tao noi nhi rin (Hinh 8). Trong
khi mat do thé nhan va té bao tu do giam, cac
giot dau (Hinh 9) xuat hién trong nuéc dira ngay
cang nhiéu. Tir thang th 8 — 10, com dira ting
manh kich thudc, trong lwong va chat dy trix
(lipid) (Hinh 5, 6, 12, Bang 3). CAc giot dau tap
trung & vach té bao, sau d6 16n dan 1én. Nguoc
lai, nu6c dira bat dau giam trong luong tuoi va
trong luong kho tur thang thir 9 tro di. Com dira
hinh thanh tir nu6c dira, nén co su twong quan
nguoC Vé trong lwong giita hai thanh phan nay
boi su van chuyén céc chit nhu carbohydrate tir
ndi nhii 1ong sang ndi nhii ran. Trai 10 — 12 thang
tudi tich liiy cac chat du trix trong noi nhii, chu
yéu 12 lipid & com dira.

Hau hét cac loai hat tich liy nhiéu chét dy
trit khac nhau trong mot loai té bao, cho nén té
bao khéng bao gid danh hoan toan hoat dong

bién dudng cho viéc san xuét dau, ngay ca trong
hat c6 dau [17]. O giai doan truéng thanh cua
hat, sucrose va acid amin dwgc chuyén thanh cac
hop chit du trit nhu tinh bot, chat béo va protein
[18]. Puong va acid amin c6 ngudn goc tir qua
trinh quang hop & la (source) cua cay me dugc
van chuyén vao hat (sink) dé lam tién chat
(glyceraldehyde-3-phosphate va acetyl-CoA) cho
su tong hop acid béo va triacylglycerol trong qua
trinh tich lily lipid. Puong phan dugc xem nhu 1a
con dudng chuyén héa trung tdm trong moi té
bao thwuc vat [17]. Khi giy dot bién gen o
Arabidopsis nham lam ting ham luong dau trong
hat, Meyer va cong sy (2012) chitng minh sy huy
dong sucrose ciing nhu san pham phan giai
protein du trit dé cung cap tién chat cho sinh tong
hop lipid ¢ hat thong qua con duong duong phéan
& cytosol. O dot bién gen lan wril, ham luong
dau trong hat giam nhung sy tich liy cac loai
duong hoa tan va tinh bot ting trong té bao chat.
Do d6, tinh bot duoc chung minh dong vai tro
quan trong nhu 1a ngudn cung cip carbon hd tro
cho sy téng hop dau ¢ Arabidopsis [19].

Tinh bét, chat duy trir tam thoi trong nudc dira
dat téi da trong giai doan ting truéng nhanh cua
trai (thang 4 — 6), nhung sau d6 giam (thang 7 —
12). Nguoc lai, com dura gia ting trong luong
ciing nhu luong nitrogen téng s va su tich liy
lipid trong giai doan 7 — 12 thang tudi. Nhu vay,
¢6 su canh tranh giita cac con duong bién dudng
tinh bot va lipid, va cé I&é cac enzyme tham gia
trong qua trinh phan giai tinh bot va tong hop
lipid duoc huy dong dé chuyén héa tinh bot trong
nudc dira thanh lipid trong com dira. Ciing giéng
nhu nhitng loai hat khac, c6 su lién hé mat thiét
gitra duong, tinh bot va lipid trong cac giai doan
tdng trudng cua trai dira. Dac biét khi hat truong
thanh, phéi 1a trung tAm diéu khién sy huy dong
manh m& ngudn carbon tir duong va tinh bot ¢6
ngudn gdc tir qua trinh quang hop cua cay me dé
cung cip tién chat cho viéc téng hop acid béo
trong qué trinh sinh tong hop lipid du tri.
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KET LUAN

Qua trinh tang truéng cua trai dira ta xanh
trai qua 4 giai doan chinh: (1) giai doan trai non,
tang treong cham (thang 1- 3), (2) giai doan trai
ting truong nhanh (thang 4 - 6), (3) giai doan
hinh thanh va tiang truong noi nhii ran (thang 7 -
9), va (4) giai doan trudng thanh va chin trai (9 -
12).

Tréi 6 — 9 thang tudi, nuéc dura dat t6i da vé
thé tich va luong glucose, va cac giot dau hién
dién trong ca nudc dira va com dura ¢ tréi 7 thang
tudi tro vé sau.

Lwong lipid tich lily chu yéu trong com dira
va dat téi da & giai doan trai 10 - 12 thang tudi,
va su tich Iy tinh bot va lipid c6 mdi lién hé
nguoC V6i nhau & cac thang 7-12.

Fruit growth and lipid accumulation in
the solid endosperm of ta xanh coconut
cultivar (Cocos nucifera L.)

e Nguyen Kim Bup

Dong Thap University
e Le Thi Thuy Tien

University of Technology, VNU-HCM
e Bui Trang Viet

University of Science, VNU — HCM

ABSTRACT

This study is conducted to discover the
relationship between the growth ta xanh
coconut fruit and lipid accumulation in its
endosperm. During the fruit development
period, several criteria are determined, such
as the fresh and dry weight of the crustal or
seed, the amount of glucose, protein and
lipid in the liquid and solid endosperm. The
growth period of ta xanh coconut fruit is 12
months and is divided into four stages,
lasting from fruit set to harvest. Each stage
lasts about three months: (1) young fruit
stage, (2) the growth fruit stage, (3) the
growth solid endosperm stage (coconut
meat), (4) the maturation and ripening stage.
In particular, the young fruit period is the
slow growth period of the fruit, followed by

the second stage that is marked by a rapid
growth of fruit in crustal and liquid
endosperm (coconut milk). At the end of this
stage, the liquid endosperm not only reaches
the maximum size and weight but also
contains the highest level of glucose and
starch. During the third stage (7" - 9®
month), the volume and content (glucose
and starch) of the liquid endosperm remain
stable. In this stage, the solid endosperm is
formed from the liquid endosperm. The final
stage is that of reducing the volume of the
liquid endosperm whereas the embryo and
solid endosperm  grow  significantly.
Additionally, maximum lipid accumulation
occurred in both liquid and solid endosperm.

Keywords: Cocos nucifera L., endosperm, fruit growth, lipid accumulation, ta xanh coconut.

Trang 73



Science & Technology Development, Vol 18, No.T5-2015

TAI LIEU THAM KHAO

[1]. P. Appaiah, L. Sunil, P.K.P. Kumar,
Composition of testa, coconut kernel and its
oil, J. Am. Oil. Chem. Soc., 91, 917-924
(2014).

[2]. M. Haseena, K.V.K. Bai, S. Padmanabhan,
Post-harvest quality and shelf-life of tender
coconut, J. Food. Sci. Technol., 47,6, 686—
689 (2010).

[3]. N.T.B. Hong, N.V. Long, P.T. Lan, N.T.K.
Duong, Cay dira — cdy cia cudc sng — cay
dira trudc nguy co bién dbi khi hau, Ky yéu
hoi thao quéc té “Cay dira Viét Nam — gié tri
va tiém nang”, Nha xuit ban Pai hoc Qudc
gia Tp. HCM (2014).

[4]. L. Baudouin, P. Lebrun, J.L. Konan, E.
Ritter, QTL analysis of fruit components in
the progeny of a Rennell Island Tall coconut
(Cocos nucifera L.) individual, Theor. Appl.
Genet., 112, 258 -268 (2006).

[5]. L.M. Thanh, Cay dtra va kha nidng tang thu
nhap cho cong dong trong dira, Vién Nghién
ctru phat trién Thanh Phé HO Chi Minh
(2003). www:.hids.hochiminhcity.gov.vn

[6]. N.V. Pat, B.T.B. Hué, b.V.A. Khoa, L.T.
Bach, N.K. Lién, P.B. Nhi, H.T.K. Quy,
H.T.M. Lan, Tong hop diesel sinh hoc tir ba
ca phé, Tap chi Khoa hoc Truong Pai hoc
Can Tho, 20b, 248-255 (2011).

[7]. H.C. Harries, Germination rate is the
significant ~ characteristic ~ determining
coconut palm diversity, AoB Plant, (2012).
http://aobplants.oxfordjournals.org/

[8]. H. Opik, S. Rolfe, The physiology of
flowering plant, Cambridge university press
(2005).

[9]. P.T. Lan, L.Q. Thing, N.T.K. Duong, V.V.
Long, N.T.B. Hong, N.T. Thuy, P.P. Thinh,
Nghién ciru hoan thién cac dit liéu khoa hoc
cua 4 giéng dira ban dia 1am co s& xin coéng
nhan giéng, B&o cdo tong két dé tai Vién
nghién ciru Dau va cdy cé dau, Bo Cong
Thuong (2010).

[10].J. Coombs, G. Hind, R.C. Leegood, L.L.
Tleszen, A.Vonshak, Measurement of starch

and sucrose in leaves, In techniques in
bioproductivity and photosynthesis,
Pergamon Press (1987).

[11].W. Hancook, Handbook of HPLC for the
separation of amino acid, peptides and
protein, CRR Press (Boca Raton, FL)
(1984).

[12].V.C. Mehlenbacher, E.M. Sallee, T.H.
Hopper, W.E. Link, R.O. Walker, D.
Firestone, Vegetable oil source materials
(AOCS official Method Aa 4-38). In:
Official Methods and Recommended
Practices of the AOCS, 6th Edition, 3rd
Printing (2010).

[13].M. Cutter, Jr. Katherine, S. Wilson, B.
Freeman, Nuclear behavior and cell
formation in the developing endosperm of
Cocos nucifera, American Journal of
Botany, 42, 2, 109-115 (1955)

[14].K. Esau, Plant Anatomy, John Wiley &
Sons, Inc., New York. London. Sydney
(1967).

[15].J.0. Bustamante, New biotechnological
applications of coconuts, Electronic J.
Biotechnol., 7,1, 1-4 (2004).

[16].P. Rudall, Anatomy of flowering plants,
Cambridge, 145, 100 — 110 (2007).

[17].S. Baud, L. Lepiniec, Physiological and
developmental regulation of seed oil
production, Prog. Lipid. Res., (2010).

[18].K. Meyer, A.J. Kinney, Biosynthesis and
biotechnology of seed lipids including
sterols, carotenoids and tocochromanols. In
H. Wada, N. Murata, eds, Lipids in
Photosynthesis, Springer, New York, 30:
407-444 (2010).

[19].K. Meyer, K.L. Stecca, K. Ewell-Hicks,
S.M. Allen, J.D. Everard, Oil and protein
accumulation in  developing seeds s
influenced by the expression of a cytosolic
pyrophosphatase in Arabidopsis, Plant
Physiology, 159, 1221-1234 (2012).

Trang 74



