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SU THAY POI TINH CHAT HOA LY CUA HAT SEN
THEO PQ TUOI THU HOACH
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ABSTRACT

A study was carried out on lotus seeds of different maturities grown at Thoai Son district,
An Giang province for their physico—chemical composition. From this study, the relation
of physical properties of lotus seed of ripening stages can be determined by regression
equation. While the changes of apparent density of lotus seeds can be described using
polynomial regression, their hardness and moisture content were estimated using simple
regression. In addition, moisture changes were inversely proportional to hardness of
lotus seed of different maturities. The growth of lotus seed can be divided into 3 stages:
development (younger than 17 days), maturity (17 +23 days) and overmature (older than
23 days).
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Title: Study on the physical properties changes of lotus seeds (Nelumbo nucifera) in

harvest ripeness

TOM TAT

Sw bién doi tinh chat vat Iy ciia hat sen (Nelumbo nucifera) sau thu hoach ¢ cic d tuoi
khdc nhau dwoe tién hanh trén sen c6 nguon goc Pai Loan trong tai huyén Thoai Son,
tinh An Giang. Két qua khao sat cho thdy cé sw tang lén ciia dwong kinh gwong, khoi
luvong guong, khoi luwong hat, chiéu dai hat, ti trong hat, ti 1¢ nhdn hat va cdu tric hat,
do”‘ng thoi la sy giam cua do am hat khi dé tuoi tang. Su thay doi vé dé am va dé cung cua
hat sen theo do tuéi tudn theo phwong trinh bdc 1 va cé moi quan hé ty 1é nghich. Trong
khi s thay doi vé ti trong biéu kién ciia hat sen tudn theo phwong trinh bdc 2.

Tir khéa: hat sen, d tudi thu hoach, ti trong, dj am, dp cirng

1 PAT VAN PE

Sen 1a mot loai cAy duoc trong pho bién ¢ Viét Nam, dic biét 1a & ving dong bang
song Ctru Long nhu cac tinh Pong Thap, Vinh Long, An Giang, Tién Giang,...
Sen cho gia tri dinh dudng cao va la loai nguyén liéu c6 dic tinh dugc ly. Tuy
nhién, trong nhitng nim gan day, do loi nhuan thu dugc tir sen rat 16n (cao gap 1,5
+ 2 14n so v&i trong laa), nén sen duoc trong véi san luong cao trong khi ngudn thu
mua va ché bién san pham tir sen chua du dé tiéu thy hét ngudn nguyén liéu nay
(s6 lidu cta phong Nong nghiép huyén Cao Lanh, tinh Dong Thap).

Rau qua néi chung clng nhu sen ndi riéng thuong dugc thu hoach dua vao kinh
nghiém clia nguoi trong, hau qua cia viéc nay la nguyén liéu khong dong nhat
hoic khong pht hop véi muc dich str dung cho qua trinh ché bién, vi thé lam giam
hiéu qua kinh té ciing nhu chat luong san pham. Chinh vi 1y do nay, viéc tim ra

1 B mén Cong nghé Thyuc pham — Khoa Nong nghiép va Sinh hoc Ung dung
2 Sinh vién 16p COng nghé thyc pham K28 — Pai hoc Can Tho
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phuong phéap xac dinh nhanh thoi diém thu hoach nguyén liéu 1a mot cong viéc
quan trong va c6 tinh can thiét.

Thong thudng, viée xac dinh chit luong nguyén liéu dua trén phan tich hoa hoc co
do chinh xac cao. Tuy nhién, qua trinh nay can cac phuong phap va phuong tién
kh& phtc tap cung nhu doi hoi thoi gian. Trong khi do, cac bién ddi tinh chat vat
ly ciing thay doi rat nhanh theo d6 tudi va c6 thé nhan biét d& dang bing cac giac
quan. Vi viy, viéc nghién ctiru cac bién ddi vat 1y cua hat sen theo thoi gian ting
truong c6 mot y nghia to 16n trong viée xac dinh thoi diém thu hoach phu hop véi
muc dich sir dung va phi hop voi qua trinh ché bién.

Trong qué trinh sinh trudng ciia rau qua ciing nhu hat sen, bén canh sy thay ddi
thanh phan héa hoc 13 sy thay doi rd rét vé mat vat Iy nhu sy gia ting kich thuéc,
su thay d6i mau sic, khdi luong,... Mau sic 1 bién d6i dau tién c6 thé nhan thiy
béng giac quan, dac biét ddi voi nhiing loai rau qua c6 sy hién dién cua
chlorophyll. Su thay d6i mau sic ciia rau qua thuong theo xu huéng tir mau hoi
vang khi méi hinh thanh dén mau xanh 1a khi rau qua truéng thanh va cudi cung la
sy mat mau cia chlorophyll khi rau qua vé gia (Eskin et al.,1971; Hoang Kim
Anh, 2005). Trong rat nhiéu trudng hop, thoi diém thu hoach duoc x4c dinh thong
qua su thay d6i mau sic cta rau qua (Camelo, 2002).

Cung véi sy thay ddi mau sic trong qua trinh ting trudng 13 sy thay doi vé kich
thudc. Pbi v6i phan 16n cac loai rau qua thi kich thudc ¢ su thay doi rat nhanh tir
khi méi hinh thanh cho dén khi truéng thanh, giai doan nay kich thudc tang 1én rat
nhanh, nhung giai doan tir lic truéng thanh dén khi trai chin thi kich thudc ting
1én khong dang ké. Poi voi cac loai rau cu nhu: khoai tdy, hanh tay, dau Ha Lan,...
viéc xéac dinh thoi diém thu hoach phu thudc nhiéu vao kich thuéc.

Trong nhiéu trudong hop, viéc xac dinh kich thude gip nhicu kho khin do su thay
d6i kich thudc hat hau nhu 6n dinh ¢ giai doan thuin thuc, khdi lwong 13 mot
thong s6 dé dang dugc xac dinh va c6 mbi tuong quan rd nét dén do tudi cia rau
qua (Sahin and Sumnu, 2006; Eskin et al., 1971).

Céc dic tinh twong quan vé khoi luong — thé tich — dién tich 1a mét trong 5 nhém
dac tinh co hoc quan trong nhat cua thuc phém (Rahman, 2005). Sy thay ddi vé
khéi luong riéng hay ti trong 1a thong sé quan trong, biéu thi ca sy tuong quan
d6ng thoi ctia khdi lugng, thé tich va dién tich mau. Pay chinh 1a thanh phan quan
trong nhat duoc st dung trong viéc danh gia va xac dinh chat luong rau qua
(Rahman, 2005). Két qua nghién ctru ciia Bui Thi Cam Hudng va Nguyén Bao Vé
(2005) cho thay, sy thay doi vé khdi lugng riéng 1a mot trong nhitng thong sd quan
trong trong viéc xac dinh do tudi cua hiu hét céc loai xoai.

Tuy nhién, nhitng dac tinh vat ly bén ngoai chua du dé danh gia chinh xac chat
luong rau qua ciing nhu hat sen. Trong nhiéu truong hop, chang han nhu (101 voi
cac loai rau ct nhu ca rdt va khoai tay, kich thudc, mau sic hay cac thong sO vat 1y
co ban khac khong du dé co thé udc luong dugc muc do thuan thuc cta rau cu.
Nguoc lai, cau tric 1a mot thudce tinh chét lugng chu yéu ctia thuc pham nguén gbc
thuc vat, bién d01 theo qua trinh chin cua qua (Waldron et al., 1997). Phan 16n rau
qua lic nho c6 céu tric mém, sau d6 cu trac cé sy ting 1én theo ngay tudi, dén khi
rau quéa dat ciu tric cao nhét & giai doan truong thanh thi do cimg khong con ting
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nita. Cang vé gia thi dg ciang cua cac loai rau qua c6 xu hudng giam lam cho rau
qua tr¢d nén mém nhiin do sy bién do6i cua thanh té bao dudi tdic dong cua enzyme
(Van Puren, 1979; Jackman and Stanley, 1995; Waldron et al., 1997).

Cung v6i cac loai rau qua khac, sen hién nay cling dang 1a mét mat hang xuat khau
c6 gia tri. Chinh vi thé, viéc nghién ctru vé cdy sen can dugce tién hanh tir tong quat
dén chi tiét. Pac biét, trong giai doan ma sy nghién ciru vé hat sen hau nhu rat it oi,
phan nhiéu chi quan tdm vé mat dugc ly va it nhiéu theo tap quan, truyen thong
Trong d6, su thay doi vé tinh chat vat 1y cua sen 1a mot trong nhitng van dé quan
trong nham gitp viéc chon lya nguyén li¢u sen cho cadc muc dich st dung duoc
thuan lgi. Pay ciing chinh 12 muc tiéu chi yéu cua dé tai.

2 PHUONG TIEN VA PHUONG PHAP THi NGHIEM

2.1 Chuin bi miu

Thi nghiém d,u’c_rc tién hanh tai B6 mon CQng nghé Thuc phém, Khoa Nong nghi¢p

va Sinh hoc Ung dung, Trudng Dai hoc Can Tho.

- Nguyén li¢u sen dugc lay thu mau truc tiép tur cung mot rudng sen & xa Phu
Hoa, huyén Thoai Son, tinh An Giang.

~ Panh dau mau: chon nhitng guong sen c6 khoang tir 5 + 10 cham den trén bé
mat cua nhuy (hinh 1), dung bang keo dan vao cudng.

(a) Hoa sen dat yéu cau danh dau mau (b) Hoa sen vieot qud d¢ tuéi danh dau mau

Hinh 1: Phwong phép chon Iira hoa sen va danh ddu méu

- Lay mAu: sau khi guong sen dat do tudi thu hoach (tir 10 ngay tudi) thi tién
hanh léy mau.

- Chon méu phén tich: guong sen duge lwa chon cho khao sat can dam bao yéu
cau cua guong loai 1 (theo tiéu chuan thu mua guong sen dang dugc ap dung
tai cac nha may): khong bi khuyet tat, khong bi sau bénh, khong bi t6n thuong
co hoc va c6 chat lugng dong déu, s6 hat an dugc trong mdt guong tir 15 hat.

- Hat sen duoc thu hoach véi 8 do tu(f)i (8 giai doan thu hoach), tir 10 ngay, dén
13, 15, 17, 19, 21, 23 va 25 ngay tudi. Mau sau khi thu hoach s€ dugc trit lanh
ngay bang nudc da trong thung cach nhiét ¢ nhiét d6 4 + 6°C va mang vé phong
thi nghiém phan tich.
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2.2 Phwong phap nghién ctu

Sen sau khi thu hoach & do tudi di chon duoc tién hanh do dat cac chi tiéu hoa ly.
~ Céu tric: do bang may do ciu triic Rheotex (Nhat Ban)

- Mau sic: do bang may do mau Colorimeter (Minolta, Nhat Ban)

— Kich thuée: do bang thude c6 chia vach, thude kep

- Khdi lugng: xac dinh béng can dién tir

- Po am: do bang may do d6 4m Moisture Anylyzer AND (Nhat Ban)

~ Ti trong: tién hanh do thé tich va khdi luong, tir d6 x4c dinh ti trong hat.

Dua vao sb liéu thu duoc, xac dinh tuong quan gitra do tudi va mot sb chi tiéu hoa
1y quan trong.

2.3 Phwong phap xir Iy so liéu

S6 liéu duoc tinh toan théng ké theo chuong trinh Statgraphics 4.0, phan tich
ANOVA v61 phép thir LSD dé so sanh trung binh cac nghiém thirc.

3 KET QUA VA THAO LUAN
3.1 Su thay déi kich thuéc, khéi lwong ciia hat sen theo ngay tudi

Céc tinh chat vat Iy nhu khéi lwong hay kich thudc guong, hat la cac thong s6 co
ban, biéu thi su ting trudng va phat trién cla hat sen ciing nhu cac loai rau qua
khac. Két qua khao sat sy thay d6i cac thong sé co ban ciia hat sen theo ngay tudi
thé hién & bang 1.

Biang 1: Sy thay déi cac thong s vat 1y co ban ciia hat sen theo dd tudi

Ngay tudi 10 13 15 17 19 21 23 25
Puong kinh gwong, mm 67,57% 72,06° 85,59° 86,92° 87,96 91,2% 93,12¢ 101,77f
DPuong kinh hat, mm 11,60% 13,25 16,05 16,3 16,4 16,19916,06% 15,75°
Chiéu dai hat, mm 19,647 20,75 22,2¢¢22,64% 23,10°22,81% 22,24% 21,99°
Khéi luong guong, g 38,74% 52,59° 77,70°81,51¢ 88,36° 87,02% 86,79% 85,294

Khoi lugng trung binh 4 120 3 796 5760 277¢ 295 3057 2740 257
hat con vo, g
Khoi lugng trung binh s 300 g0 9 470 153 1697 1769 1.49% 1.409°
hat boc vo, g

Cdc chif cdi khdc nhau trong ciing mét hang biéu thi sw khdc biét c6 ¥ nghia vé mdt thong ké & dg tin cdy 95%

Két qua ¢ bang 1 cho thiy, hau hét cac thong s6 déu c6 sy thay ddi rat 1on khi sen
tang trudng tir 10 ngay tudi dén 25 ngay tudi. Sen tir 10 dén 15 ngay tudi, co su gia
tang rat nhanh va khac biét c6 y nghia vé kich thuéc va khéi luong guong, hat. Sau
thoi gian nay, su tang truong cham dan. Piéu nay co 18 1a do guong sen & d6 tu01
nay bt dau phat trién 6n dinh nén khong c6 sy gia tang vuot troi. Cac thong sd vat
Iy ciia hat sen nhu duong kinh hat, khéi lugng trung binh cua hat con vé hay da
boc v6 c6 khuynh huéng giam dan khi d6 tudi ciia hat sen 16n hon 21 ngay. Sy gia
taing nhanh vé khdi lwong guong hay hat ¢ giai doan dau c6 18 1a két qua cua qua
trinh ting cuong tong hop cac chat cu tao nén thanh phan cua hat nhu: dudng,
tinh bot, béo,... (Eskin et al., 1971). Ngoai ra, su gia ting ctia dudong kinh va chiéu
dai hat ciing 12 nguyén nhan 1am cho khéi luong hat ting 1én dang ké. Khi khdi
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luong hat dat gia tri cuc dai & 21 ngay tudi thi khdi lwong bat dau giam, nguyén
nhan chinh cua sy giam khéi luong hat & giai doan nay 13 qué trinh mit am, sy

moc hoa cua 16p biéu bi bén ngoai hat ciing lam cho khéi lwong hat giam nhanh
(Eskin et al., 1971; Camelo, 2002).

Nhu vay, tuong ty cac loai nguyén liéu khac nhu khom, khoai, dau, sy thay d6i vé
tinh chat vat Iy cua hat ciing co thé duoc xem 1a mot trong nhitng yéu té quan
trong trong viéc xac dinh do tudi hat.

Cac khéo sat vé sy bién ddi chat lugng hat sen ¢ cac dé muc trén di cho théy, khdi
lwong va kich thude hat c6 thé dugce sir dung nhu thong s6 biéu thi su tang trudng
cua hat. Tuy nhién, viéc xac dinh ting ySu t6 riéng 1é thuong gip nhiéu khé khin
dé c6 thé du doan duoc chinh xac do tudi hat sen. Cac nghién ciru trén xoai (Bui
Thi Cam Huong va Nguyén Bao Vé, 2005) ciing dd chirmg minh, ti trong 13 thong
s6 biéu thi tuong ddi chinh xac dd tudi cua xoai. Ti trong cling biéu thi duoc ca tac
dong cua su thay dbi kich thude va khoi luong hat theo do tudi.

3.2 Sw thay doi ti trong ciia hat sen theo ngay tudi

Két qua xac dinh ti trong cia hat sen & ca hai dang, con nguyén vo va tach bo vo
duoc tong hop ¢ bang 2.

Bang 2: Thay doi ti trong ciia hat sen theo ngay tudi

Ngay tudi 10 13 15 17 19 21 23 25
Titrong hatcon vé  0,909%  0,905% 0,905% 0,915% 0,927 0,958° 0,967¢ 1,002¢
Ti trong hat bo vo 0,954 00,9262 0,934 0,944% 0,992°¢ 0,997° 1,014° 1,050¢

Céc chir cdi khdc nhau trong ciing mét hang biéu thi sw khéc biét ¢6 y nghia vé mdt thong ké & dg tin cdy 95%

Ti trong ctia hat bién d6i rat nhiéu theo ngay tudi. Poi voi hat sen boc vo, ti trong
hat ciing c6 xu hudng ting dan theo ngay tudi, dic biét, ti trong ctia nhan hat sen
c6 gia tri 16n hon khi hat con vo. Diéu nay c6 1€ 1a do hat con vo, ti trong duoc
danh gia bao gém ca khong khi gitra cac hat — con dugc goi 1a ti trong biéu kién
(Fellows, 2002).

Sy thay doi ti trong cua sen nguyén hat (chua tach vo) kha 6 on dinh khi so sanh voi
sen di tach vo. Piéu nay c6 thé 1a do hat sen ¢ do tudi nho con rat non, khi loai vo
dé bi dap va, dong thoi hat sen c6 kich thuge rat nho, do d6 viée xac dinh thé tich
hat sen rat kho c¢6 do chinh xac cao.

Tién hanh xay dung phuong trinh hdi quy gitta 6 tu6i va su thay ddi ti trong biéu
kién cta hat sen (ti trong hat con vo) theo d6 tudi cho thdy, su thay d6i nay duoc
phan ra thanh 2 giai doan: giai doan phat trién nhanh va sau d6 6n dinh, sy thay d6i
cham dan. Piéu nay cho phép uéc doan, sy tuong quan giita d6 tudi va cac thong
sO trén s& tuan theo phuong trinh tuyén tinh bac 2: y = ax? + bx + ¢ (hinh 2).

D) thi bién thién cho théy, su thay déi nay cing tuan theo phuong trinh béc hai voi
R2 = 0,9845 > 0,95. Ddng thoi hé sb a trong dd thi c6 gia tri duong (1), diéu nay
ching to su thay doi ti trong cua hat trong giai doan dau cham nhung sau do tang
dan do & giai doan ban dau, su phat trién vé thé tich nhanh hon sy thay ddi vé khdi
luong. Két qua nghién clru tuong quan cua ti trong cua hat theo do tudi thu hoach
cho truong hgp nay ciing trung véi khao sat cua Kosiyachinda et al. (1984), Bui
Thi Cam Huong va Nguyén Bao Vé (2005) trén xoai.
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Hinh 2: Sy thay ddi ti trong biéu kién (ti trong ciia hat sen ¢6 v6) theo dd tudi

Bén canh cac thong sd vat ly co ban nhu kich thudc, khéi lugng hay ti _trong thi
viée udc luong sy phat trién ciing nhu murc d6 thuan thyc dua trén mau sic thuong
dugc quan tam ¢ rat nhiéu loai rau cu (Camelo, 2002). Chinh vi thé, sy thay doi
mau sac cua hat sen trong qua trinh tang trudng cling can dugc quan tam.

3.3 Sur thay d6i ciia mau sic ciia hat sen theo d9 tudi thu hoach

Mau sic vo hat sen duoc biéu thi bén ngoai 12 sy bién doi tir vang sang xanh 14 cay

v6i mire d6 sim hay sang mau tiy thudc vao do tudi nguyén liéu. Chinh vi thé, gia

trj L (biéu thi d6 sang) va gia tri a (biéu thi sy thay d6i mau tr xanh 14 cdy sang

d6) duoc sir dung dé danh gia mau cua vo hat. Nguoc lai, sau khi tach vo bén

ngoai va 16p vo lua, nhan hat sen biéu thi mau tring nga. Trong truong hop nay,

bén canh dd sang mau L, gia tri b (bleu thi sy thay d6i mau tir xanh duong sang

vang) duoc str dung dé danh gia mau sic nhan hat. Két qua sau khi thu thap va xir

ly thong ké dugc tong hop & bang 3.

Bing 3: Su thay d6i mau sic ciia hat sen theo ngay tudi

Ngay tudi 10 13 15 17 19 21 23 25
Mau v6 hat

GiatiL 72,36 68,90° 67,99 67,52 67,28 67,52 66,39 58,92°

Giatria  -16,36" -21,83% -20,37* -21,67* -20,82* -20,04* -20,54* -19,08%
Mau nhan hat

GiatriL'  83,48% 89,76% 89,65% 90,22° 89,77% 88,68° 89,17 86,39

Giatrib> 27,009 23,07% 23,49 23,42% 23,95 24,85° 25,07° 29,15°

Cdc chir cdi khdc nhau trong ciing mt hang biéu thi sw khdac biét ¢6 y nghia vé mdt thong ké ¢ dg tin cdy 95%

Két qua nhan duogc ¢ bang 3 cho thiy, theo ngay tu01 tang dan thi do sang L cua vo
hat giam dan. Piéu nay chung to, hat sen cang vé gia cang sam mau. O hat sen ¢
do tudi tir 13 dén 21 _ngay, do sang L cua vo hat khong d6i, thé hién qua su khéc
biét khong y nghia vé mit thong ke. Sen ¢ ngay thtr 23 c6 cuong do sang thap hon
50 V01 sen con rat non (tr 13 ngdy tudi tré xudng) nhung khong khac biét voi sen ¢
d6 tudi 15 dén 21 ngay. Theo bang 3 thi gia tri a thé hién cho do xanh cia hat giam
tr -16,36 0 10 ngay xudng -21,37 & 17 ngay, sau d6 lai ting 1én -19,08 & 25 ngay.
Két qua trén cho thay mau xanh cua hat sen ting 1én tir 10 ngay dén 17 ngay va sau
d6 mau xanh giam dan cho dén khi hat chin hoan toan.
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Mau sic hat sen boc vo thay d6i theo ngay tudi, gia tri L tang tir 10 ngay (83,48)
dén 17 ngay (90,22) va sau do bét dau giam cho dén khi hat chin hoan toan. Gia tri
b 6 su bién d6i tir 27 & 10 ngay tudi xuong 23,07 & 13 ngay tudi thé hién ¢ su
khac biét c6 ¥ nghia & mirc d§ 5%, sau do bat dau tang cham & cac do tudi tir 13
dén 17 ngay tudi qua sy khac biét khong c6 ¥ nghia vé mit thong ké. Gia trj b dat
29,15 - gia tri cuc dai & 25 ngdy tudi.

Nhu vay, ciing véi su thay ddi kich thudce, khdi legng hay ti trong, mau sic ciing 1a
mot thong sb hiru ich cho viéc uéc lugng mirc dJ tdng trudng cua hat. Tuy nhién,
viéc lya chon mirc do thu hoach phu hop cho viée ché bién san phém khac nhau
phu thudc vao pham chat ctia nguyén liéu. Vé dic tinh vat Iy, d6 4m va ciu trac co
thé dugc xem 13 thong sd giup danh gia nhanh chét lugng cam quan va kha ning
st dung cua san pham. Chinh vi thé, viéc khao sat su thay ddi cac dic tinh nay
theo do tudi can dugc quan tam.

3.4 Sw thay d6i mot so diic tinh pham chét hat sen theo d tudi

Khi tién hanh x4y dung mbi twong quan gitta d6 tudi va cac dic tinh pham chét cua
hat sen, dién hinh 14 d6 4m va cau trac (biéu thi bang d6 cing cta hat, g lyc/mm?),

két qua cho thay, sy bién doi nay tuan theo phuong trinh bac mot tuyén tinh y = ax
+ b (hinh 3 va 4).

1700 o
1500 1 a9 '\ . y= -Z,EO_GQX +119,22
1300 - \ R?=0,9519
[ .
21100 4 80
2900 1 £ \
= 700 1 <70 3
'S 500 5 \.
=300 1 ~
100 - ' 50 —
g 008 s n oA A S 9 11 13 15 17 19 21 23 25 27
Ba tusi thu hoach (ngay) D6 tudi thu hoach (ngay)
Hinh 3: Su thay déi d cirng (g luc) Hinh 4: Su thay d§ Am ciia nhén hat sen
ciia hat sen theo dd tudi theo dd tudi

Két qua nay co khac biét so voi nghién ctru trén cac loai qua nhu xoai cua Bui Thi
Cam Huong va Nguyen Bao Vé (2005), khi d6 sy thay doi do cimg cua xoai tuan
theo phuong trinh tuyen tinh béc hai véi dg cimg ¢ giai doan dau va cudi thap. Su
khac bi¢t nay chu yéu la do sy khac biét vé dic tinh cua tung loai nguyén ligu. boi
! hau hét cac loai qua, & giai doan dau déu co ciu tric mém do thanh phan chu
yéu 1a duong, vitamin va khoang chat, dong thoi ham am trong nguyén liéu cao.
Qua trinh tang truong va phat trién ctia qua la sy tong hop tinh bot va mot s6 thanh
phan khac 1am ting do cing cua vach té bao, dong thoi d6 4m giam. Tuy nhién,
qua giai doan thuan thuc, tinh bot s& bién ddi thanh duodng (chéng han nhu truong
hop cua xoai), cAu tric qua tré nén mém. Tuy nhién, do dic tinh cua hat sen khong
c6 pectin, su thay d6i cdu tric phu thudc vao hai thanh phan chinh 1a cellulose
(hemicellulose, ligin) va ham luong tinh bot. O hat sen hau nhu khong xay ra su
phan hay tinh bot thanh duong, dong thoi khi d6 hat bi mat am va xay sy moc hoa
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cua l6p biéu bi bén ngoai hat (Eskin et al., 1971; Zubay, 1998) . Chinh vi thé, khi
do6 tudi cang tang, cau tric hat sen cang cung chac va am giam ty 1€ nghich theo
ngay tuoi.

4

KET LUAN

Tom lai, tir cac dd thi twong quan giita cac thanh phan hoa Iy cta hat sen theo do
tuoi thu hoach cho thay, c6 thé du doan dugc do tuoi cia hat sen khi dua vao mot
sO thong so ti trong hay sy thay d6i do cirng va ham am cua nhéan hat.

Tu

cac két qua thu duoc cling cho thdy, su thay doi tinh chat hat sen trong qua

trinh sinh tredng va phat trién c6 thé chia thanh 3 giai doan chu yéu:
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Giai doan tang truong: Tu khi hoa rung canh phat trién thanh guong dén
khoang 15 hay 17 ngay tuoi

Giai doan thuan thuc: Tir 17 hay 19 ngay tudi dén 23 ngay tudi

Giai doan gia cbi: Hat sen & dd tudi 16n hon 23 ngay.
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