HNUE JOURNAL OF SCIENCE DOI: 10.18173/2354-1059.2021-0011
Natural Sciences 2021, Volume 66, Issue 1, pp. 87-95
This paper is available online at http://stdb.hnue.edu.vn

NGHIEN CUU MOT SO CHI TIEU SINH LI, SINH HOA
THEO TUOI PHAT TRIEN CUA QUA CHUOI TAY
(Musa paradisiaca L.) TRONG TAI THANH TRI, HA NOQI

Lé Vin Trong! va Nguyén Nhur Khanh?
YTrieong Pai hoc Hong Pirc
2Tru’d’ng Dai hoc Sw pham Ha Ngi

Tém tit. N ghién ctru xac dinh thoi diém chin cua qua la co so khoa hoc cho viéc thu hoach
va bao quan qua duoc tot hon. Cac phuong phap sinh Ii, héa sinh dugc sir dung dé phan
tich sy bién d6i mot s chi tidu theo sy sinh truong va phat trién cta qua chudi tiy trong tai
xa Thanh Liét, huyén Thanh Tri, Ha Noi tr khi hinh thanh cho dén khi qua chin. Két qua
cho thay, qua chudi tay dat kich thudc t6i da khi 16 tuan tudi, lic ndy vo qua c6 mau vang
nhat do sy giam ham luong diép luc va tang ham lugng carotenoit. Ham lwong vitamin C
va ham lugng axit hitu co téng ) trong thit qua dat cuc dai khi qua 12 tuan tudi, sau doé
giam dan. Ham luong tinh bot ting dén 14 tuan tudi, sau d6 giam xudng. Ham lugng duong
khir tang dan dén 16 tudn tudi rdi giam xudng. Ham luong protein giam dan tir khi qua méi
hinh thanh cho dén khi qua chin, ham luong lipit ting dan dén 15 tudn tudi, sau d6 giam
xudng. Qua qua trinh nghién ctu chung toi xac dinh duoc thoi diém chin sinh Ii ciia qua
chudi tay 14 16 tuan tudi, day 1a thoi diém qua ngimg sinh truong va tich liiy nhiéu chat
dinh dudng.

Tir khéa: qua chubi tay, chi tiéu sinh Ii, chi tiéu sinh hoa, chin sinh Ii.

1. Mé dau

Chubi (Musa paradisiaca L.) 1a loai thuc vat thudc ho Musa, ¢6 nguﬁ)n gdc tir Dong Nam A [1].
N6 1a mot trong nhimg loai cay luong thuc quan trong nhét trén thé giéi va dimg tht tu vé tong
gi tri san xuat. Cay chudi dugc trong ¢ hon 100 qudc gia trén khip ving nhiét d6i va can nhiét
déi, v6i san lugng hang nam trén thé giéi khoang 98 triéu tin, trong d6 phan 16n duoc san xuét
& cac nudce thude chau Phi, chau A - Thai Binh Duong, Chau M§ Latinh va ving Caribé [2]. O
nhiéu nudc, chudi 13 mot loai cay luong thuc phd bién cung cip cho con ngudi, ngoai ra nd co
thé duoc 1én men dé san xuit rugu. Chubi 1a loai thuc phém tdt cho st khoe vi n6 chira mot sb
chat dinh dudng thiét yéu, c6 lgi cho tiéu ho4, tét cho tim va c6 thé lam giam can. Chudi 1a mot
nguén chit xo lanh manh, giau kali, chit chdng oxi h6a, magié vitamin B6 va vitamin C. Da co
nhiéu nghién ciru vé nhimg thay di sinh Ii va sinh héa trong trai cay tai cac giai doan phat trién
khac nhau. Rajkumar va cac cong su (2012) [3] da nghién ctru chat luong qua chudi va cac giai
doan chin bang cach sir dyng hinh anh siéu kinh. Maduwanthi va Marapana (2017) [4] két luan
rang viéc lam mém két cAu, vang vo, ting vi ngot 14 nhimng thay ddi cam quan chinh c6 thé dugc
ghi nhan trong qu4 trinh chin cta chudi, nhimg thay déi nay xay ra do mot loat cac thay ddi sinh hoa
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trong vo va thit qua chudi. Kanellis va cac cong su (1989) [5] quan sat thiy sy suy giam pectin
methylesterase trong qua chudi chin bi 1am cham khi s dung O, 2,5% két hop véi 500 ul
ethylene. Nghién ctru cua Kulkarni va cac cong su (2011) [6] cho thay qua chubi duge xu li
ethrel cho chat lugng tot vé cam quan mau sdc bén ngoai, mui vi, hwong vi va chét lugng tong thé.
Nguyen Thi Bich Thuy (2006) [7] cho rang khi bao quan chudi tiéu & nhi¢t do cao hon (14 °C),
chudi tiéu van co thé bao quan dai ngay ma khong co nhu:ng bién d6i xau. Nguyén Thién Luong
va cac cong su (2013) [8] da nghién ciru tuyén chon duoc gidng chudi tiéu GL3-1 cho ning Suat
cao va chong chiju rét, chiu han & mirc kha. Nhin chung nhiing két qua nghién ctru trong va
ngoai nudc vé qua chudi tap trung chi yéu vao viéc chon gidng mai, xac dinh thanh phan hoa
hoc, tinh chat duoc liéu, chat lugng cia qua ciing nhu cac bién phép ting ning suit cdy chudi.
Trong khi d6 & Viét Nam chwa c¢6 nhiéu nhitng nghién ctru lién quan dén sy bién doi sinh i, héa
sinh trong qua trinh sinh truéng cta qua chudi.

O Viét Nam, cay chudi dugc trong ¢ nhiéu noi vi chudi 1a loai cdy dé trong, co thé séng
trén nhiéu loai dat va qua chtra nhiéu chét dinh dudng, vi vay trong chudi mang lai loi ich kinh
té cao cho ngudi dan. Cay chudi tay dugc trong tir 1au tai Thanh Tri, Ha Noi va cho dén nay da
duoc tr6ng & nhiéu khu vuc rong hon. Qua chudi thuoc loai qua c6 ho hép bot phat, sau khi thu
hai qua van tiép tuc chin, khi qua chudi chin d& bi dap nat gay khé khin cho viéc van chuyén
dan dén 1am giam chét lugng cta qua. Vi vay nghién ciru su bién doi cac chi tiéu sinh héa theo
tudi phat trién ciia qua dé tim ra thoi diém chin sinh If gitip nguoi tiéu dung thu hai va bao quan
qué tot hon 1a diéu rat can thiét hién nay.

2. Noi dung nghién ctru
2.1. Vatliéu va phuwong phap nghién ciru

* Vit liéu, thoi gian va dia diém nghién civu

- Qua chudi tay (Musa paradisiaca L.) dugc thu héi tai x4 Thanh Liét, huyén Thanh Tri,
Ha Noi.

- Thoi gian thyc hién thi nghiém duoc tién hanh tir thang 01 dén thang 10 ndm 2009.

- Thi nghiém phan tich cac chi tiéu duoc tién hanh tai bo mén Sinh Ii Thyc vét va Ung dung,
Truong Pai hoc Su pham Ha Néi.

* Phwong phdp thu méu

Qua chudi tdy dugc thu theo phuong phap Iay mau hon hop trén toan dién tich vuon thi
nghiém theo so do dudng chéo tai ndm diém: diém gitra tdm va bbn diém chinh giita ciia cac
doan thang ni tam det} bbn goc cua dinh. Cac cay l‘ay mau déu phat trién binh thuong, khong
sau bénh, cé tudi va diéu 7kién\ cham soc kha dong giéu. Qua chuodi duoc thu vao bubi sang, sau
do bao quan lanh va chuyén vé phong thi nghiém dé phan tich cac chi tiéu sinh Ii, hda sinh. Cac
chi tiéu sinh li, hoa sinh dugc nghién ciru 0 cdc thoi diém qua dugc 2 tuén, 6 tuén, 10 tuan, 1~2
tuan, 14 tuan, 15 tuan, 16 :cuﬁn, 17 tuan. Moi thoi diém nghién ctru déu thu mau & 20 cdy, moi
cdy 05 qua trén cung mot tang.

* Phwong phap phan tich cdc chi tiéu

- X4c dinh ham luong séc t6 trong vo qua bang phuwong phap quang phé [9].

- Pinh lugng duong khir theo phuong phap Bertrand [10].

- Pinh lugng tinh bt theo phuong phap Bertrand [10].

- Pinh luong axit hitu co tong s6 [11].

- Pinh luong vitamin C theo phuong phap chuan d6 [12].

- Xac dinh ham luong protein bang phwong phap Lowry [12].
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- Xéc dinh ham luong lipit bang phuwong phap Soxlet [12].
* Phwong phdp xir i s6 liéu
S lidu dugc xir |i bang phan mém IRRISTAT 5.0.

2.2. Két qua va thao luin

2.2.1. Pong thai chiéu dai va dwong kinh ciia qua chudi tay

Xac dinh sy thay d6i vé chiéu dai va duong kinh ciia qua chudi tay trong sudt quéa trinh
sinh trudng va phat trién cho phép xac dinh duoc thoi diém qua ngimg sinh truong va dat kich
thudc toi da, day 1a tién dé dé tim ra thoi diém chin sinh Ii ciia qua. Két qua nghién ctru dugc thé
hién qua Hinh 1.
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Hinh 1. Sw bién doi vé chiéu dai va dwong kinh ciia qud chudi tdy
trong tai Thanh Tri, Ha N§i

Chiéu dai va dudng kinh cta qua chudi tay ting dan theo tudi phat trién cua qua. Khi méi
hinh thanh (2 tudn tuéi) qua chudi tay co chiéu dai dat 7,705 cm va duong kinh dat 2,585 cm.
Chiéu dai va duong kinh qua tang 1én 16 rét & giai doan tir 2 tuan tudi dén 15 tuan tudi, didu nay
1a do & giai doan ndy qua c6 sy gia ting ca sd lwong va kich thude té& bao 1am cho qua ting 1én
vé kich thude [13], ban dau 1a do su phan chia té bao dién ra manh mé&, vé sau 1 sy sinh trudng
kéo dai ctia té bao, dén 15 tuan tudi qua c6 chidu dai dat 14,378 cm va duong kinh dat 4,456 cm.
Giai doan tir 15 dén 17 tuan tudi, qua gan nhu dat kich thudc t6i da, & 17 tuan tudi qua cé chidu
dai 14,400 cm va duong kinh 4,550 cm, ¢ giai doan nay su chénh 1éch vé chiéu dai va duong
kinh ctia qua 1a khong nhiéu va day chinh 1a thoi diém qua da chuan bi du tién chit dé budc vao
giai doan chin.
2.2.2. Sw bién ddi hé siic té theo tudi phat trién ciia qua chudi ty

Su bién doi trong hé sic td vo qua la chi tiéu quan trong cho phép xac dinh dugc nhiing
bién dd6i mau sic bén ngoai vo qua [14], tir d6 lam can ctr dé xac dinh thoi diém thu hai qua
thich hop. Két qua nghién ctru vé dong thai ham lugng diép luc va carotenoit cho thiy, & nhiing
tuan tu6i dau tién, ham lugng diép luc trong vo qua chudi chiém ti 1¢ thap sau d6 ting dan theo
tudi phat trién. Ham lugng diép luc ting nhanh & giai doan tir 10 dén 14 tudn tudi, dén 14 tuan
tudi ham luong diép luc a dat gido tri cao nhét 14 0,315 mg/g vé tuoi, trong khi d6 ham luong
diép luc b ciing ting 1én cao dén 14 tuan tudi nhung vOi tbc d6 cham hon. Ham luong diép luc
cao trong g1a1 doan nay phu hop voi sy tang truong vé chiéu dai, duong kinh va ti 1¢ thit cua
qua, déy la giai doan qua cén ngudn cung cp cacbonhidrat bd sung tir vé qua dé tdng hop céac
chat can thiét cho su sinh trudng cua qua. Sau 14 tuan tudi ham lwong diép luc a va diép luc b
giam xudng nhanh chéng cho dén 17 tuan tudi (Hinh 2).
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Hinh 2. Péng thi ham lirong sic t6 ciia vé qui chuéi tiy trong tai Thanh Tri, Ha Ngi

Ham luong carotenoit trong vo qua chudi tiy ting dan theo tudi phat trién cua qua. Trong
nhitng tudn dau tién cua qua, ham luong carotenoit c6 gié tri thap, sau d6 ting cham dén 12 tuan
tudi. Sau 12 tuin tudi, ham luong carotenoit ting 1én nhanh hon dén 17 tuan tudi, ¢ thoi diém
nay ham lugng carotenoit dat 0,682 mg/g Vo qua tuoi. Sy gidam ham lugng di€p luc cung vé6i su
gia tang luong carotenoit la do qua bét dau chuyen sang giai doan chin, sic t6 diép luc bi phan
huy va séc té carotenoit duoc téng hop [15,16]. Ket qua su thay d6i ham luong séc t trong qua
cling phi hop véi mét sb nghién ctru dd mo ta rang sy phan hity chét diép luc c6 lién quan dén
sy truong thanh ciia mot s loai qua [17-19].
2.2.3. Su bién d6i ham lwong du’(‘rng khir va tinh bdt ciia qua chudi tay

Qua chubi tay c¢6 chtra ngudn cacbonhidrat phong phu, n6 cha yéu xuét hién dudi dang tinh
bot trong qua chudi chua chin va dang duong trong qua chudi da chin. Trong qua trinh qua
chudi chin cac thanh phan cachonhidrat s& thay ddi manh. Nghién ciru su thay d6i ham luong
dudng khir va tinh bot theo tudi cua qua cho phép danh gia mot phan chat lwong cua qua khi
chin. Két qua dugc thé hién trong Hinh 3.
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Hinh 3. Sw bién déi ham lwong dwong khir va tinh bt
cia qud chudi tdy trong tai Thanh Tri, Ha Nji

Céc loai duong phd bién nhit c6 trong qua chudi chin 14 fructose va glucose, no bién
d6i theo su sinh truong ciia qua. Ham lugng duong khir & giai doan dau (2 tuan tudi) trong qué
chudi ty chiém ti 1& tuong dbi thap, tir 2 dén 14 tuan tudi, ham luong duong khir ting cham
(ham luong dudng khir & thoi diém 14 tudn tudi dat 1,394%). Sau giai doan nay thé tich va khdi
lugng cla qua tang nhanh, cic té bao tiép tuc tang sinh truong dan, do vay ting su téng hop
ning luong va cac thanh phan ciu thanh nén té bao dan t6i ham luong duong khir ting 1én
nhanh chéng. Giai doan qua tir 14 dén 16 tudn tudi, ham lugng duong khir ting nhanh va dat
15,002% khi qua & 16 tuan tudi. Tuy nhién sau 16 tuan tudi ham lugng dwong khir giam xuéng,
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diéu nay 1a do qua chudi 1a mét trong nhimg loai qua c6 qua trinh h6 hap bot phat [14], vi vay
trong qua trinh chin cua qua co su gia tang vé cuong do ho hép, su ting nhanh qua trinh ho hap
0 thoi diém nay 1a nguyén nhan gy ra sy giam ham lugng duong khur von 1a nguyén liéu tryc
tiép st dung trong qua trinh h6 hap Su bién dong ham luong dudng khir theo tudi phat trlen cta
qua chudi tay phu hop véi su bién dong ctia hop chat cacbohidrat trong qua dira Cayen trong tai
Ninh Binh, d6 la ham lugng duong khir thép lic qua con non, sau do tang lién tuc dén khi qua
budc vao giai doan chin [20].

Qua chudi chua chin c6 thanh phan chinh 1a tinh bot. Khi qua méi hinh thanh (2 tuan tudi)
quéa chudi tiy c6 ham lugng tinh bot thap, sau d6 ham lugng tinh bot trong qua tang dan, tuy
nhién muc d6 ting cham, dén 12 tuan tudi ham luong tinh bot chi dat 9,269%. Ham luong tinh
bot dat gia tri cao nhat khi qua dwoc 14 tuan tudi (20,754%), sau 14 tuan ham luong tinh bot
giam xudng con 9,005% khi qua 17 tuan tudi. O giai doan tir sau 14 tuan tudi su trao doi chat
trong qua dién ra manh mg, dac biét 1a qua trinh ho hép, do véy tinh bot trong qua duoc sir dung
nhiéu hon din téi ham luong cua chung giam dan theo sy chin cta qua. Sy bién doi ham luong
tinh bot va ham luong dudng khir trong qua phu hop véi sy bién dong vé hoat tinh ciia enzym
a-amylaza von xuc tac phan ing chuyén héa tinh bot thanh duong.

2.2.4. Su bién d6i ham hrong axit hiru co téng s6, ham lweng vitamin C ciia qua chudi ty

Céc axit hiru co trong qua xuat hién nhu 13 san pham trung gian cua cac qua trinh trao d6i
chat, vn dong vai trd quan trong nhu 14 nguyén liéu cho cic qua trinh sinh tong hop méi cac
chat can thiét ciia qua [21]. Cac axit hitu co trong qua rat can thiét cho qué trinh trao doi hiéu
khi va dong gop quan trong vao chat luong va do chua cua qua [22]. Két qua nghién ctru sy bién
d6i ham luong axit hitu co tong s dugc thé hién qua Hinh 4.
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Hinh 4. Sw bién déi ham lwong axit hivu co tong sé ciia qud chuoi tdy
trong tai Thanh Tri, Ha Nji

Khi qua méi hinh thanh da tich luy lugng axit hitu co 16n dat 12,3 1d1/100g thit qua tuoi
(1dl: mili duong lugng), sau d6 ham lugng axit hitu co tong s6 ting nhanh va dat gia tri cao nhat
la 43,506 1d1/100g thit qua twoi ¢ 12 tuan tudi. Két qua ciia sy ting nhanh ham lugng axit hitu
co tdng sb trong giai doan ndy la do ¢ trong qua, C4C qua trinh trao dbi cacbohidrat, trao ddi
protein va lipit dién ra manh mé tao ra nhiéu san pham trung gian nhu cac aminoaxit,
xetoaxit,.... Tir 12 tuan dén 17 tudn, ham luong axit hitu co giam xudng, dén 17 tuan tudi chi
con 35 602 1dl/100g thit qua twoi. Ham lugng axit hiru co giam do axit hiru co duoc su dung
trong qua trinh ho hap tao nang lugng cung cap cho cac qua trinh tong hop tinh bot. Mit khac,
ning lugng lai tiép tuc can cho sy sinh tong hop cac chat dic trung cho thoi ki chin cua qua nhu
cac enzym thity phan, este tao mui thom cho qua & thoi ki chin va téng hop dudng tao vi ngot
cho qua dan t6i sy giam dan cua lugng axit téng s6 [23].
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Vitamin C hay con goi la sinh t6 C (axit ascorbic) 1a mot loai vitamin tan trong nudc, dong
vai tro thiét yeu trong viéc duy tri stre khoe cua cac mo lién két trong co thé va hoat dong nhu
mot chat chng oxi hoa. Gidng nhu hau hét cac loai qua khac, qua chudi tay ciing 1a nguon cung
cap vitamin C kha phong phu. Ham lugng vitamin C trong qua chudi tay ciing thay doi trong
qué trinh sinh truéng va phat trién (Hinh 5).
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Hinh 5. Sw bién déi ham lwong vitamin C ciia qud chudi tiy trong tai Thanh Tri, Ha Ni

Ham lugng vitamin C trong qua chudi tAy ¢ 2 tuan tudi chiém ti 1¢ kha cao dat 19,078 mg/100g
thit qua tuoi, sau d6 ting cham dén thoi diém 10 tuan tudi. Tir 10 tudn dén 12 tuan tudi ham
luong vitamin C trong qua ting nhanh va dat gia tri cao nhit & 12 tuan tudi voi gia tri 1a 29,587
mg/100g thit qua tuoi. Pay 14 giai doan qua ting qué trinh tong hop cac thanh phan hiru co
trong qua, dong thoi ham luong thit qua ting nhanh va ¢ sy tich liy vitamin C cing véi cac
chat dinh dudng khéc trong qua. Sau 12 tuan ham lugng vitamin C giam dan, dén 17 tuan tudi
chi con 17,671 mg/100g thit qua tuoi, lac nay pham chat cua qua bi giam di dang ké. Su bién
dong ham luong vitamin C trong qua chu01 tdy phu hop voi su bién dong ciia ham lugng
vitamin C theo su sinh truong va phat trién ciia qua cam trong tai Thanh Hoa [21].
2.2.5. Sur bién @6i ham hrong protein va lipit ciia qua chudi tiy

Quaé chudi tay chira ham lugng protein va lipit khong cao, tuy nhién déy la hai thanh phan
khong thé thiéu tao nén pham chét dinh dudng cua qua khi chin. Trong qua chudi, protein c6
ham luong thap nhung dong vai tro _quan trong trong cau truc va churc nang sinh i ctia qua. NO
dugc hinh thanh do sy trao do6i chat tao nén va do céc co quan dinh dudng van chuyén dén.
Trong khi do lipit chu yeu c6 trong té bao thit qua co vai tro cung cip nang luong cho cac hoat
dong trao ddi chat. Két qua nghién ctru sy thay d6i ham luong protein va lipit trong qua chudi
tay duoc thé hién qua Hinh 6.
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Hinh 6. Sw bién déi ham lwong lipit va protein ciia qud chudi tdy trong tai Thanh Tri, Ha Nji
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Khi méi hinh thanh ham lugng protein c6 gia tri twong d6i cao (& thoi diém 2 tuan tudi), &
thoi diém nay qué trinh phéan chia té bao va qua trinh sinh truong dan dai cia té bao ting nhanh
thuc day \qua sinh truong cua qua dan t&i qua trinh sinh téng hop protein dién ra manh hon.
Sau 2 tudn tudi, ham lugng protein trong qua giam dan, dén 10 tuan tudi ham luong protein
trong qua dat 6,181%, sau do ham luong protein tlep tuc giam cho den khi qua chin hoan toan,
trong do giai doan giam nhanh nhit 1a tir 10 tuan dén 12 tuan tudi, day 1 giai doan enzym
proteaza trong qua chu01 tang cuong phan giai protem cung cip ning luong cho qué trinh ho
hap. DPén 17 tudn tudi, ham lugng protein trong qua chudi chi dat 3,775%.

Ham luong lipit trong qua chubi ting dan tir 2 tuan tudi dén 15 tuan tudi, IGc ndy ham
luong lipit trong qua c6 gia tri cao nhat dat 14,517%. Pay la giai doan qua sinh truong manh,
qua trinh tich Iy cac chat hiru co trong qua tang nhanh, qua tang cuong tich liy lipit song song
v0i qua trinh tong hop céc chit. Sau 15 tuan tudi ham lugng lipit trong qua giam xudng, khi qua
dugc 17 tuan tudi, ham lugng lipit chi con 6,731%, su giam ham luong lipit giai doan nay 1a do
qua chuyén sang giai doan chin, qua trinh ho hép trong qua ting nhanh, lipit tham gia vao cac
phan tmg trong qua cung cap nguyén liéu va nang luong cho qua trinh hd hap. O chubi tay, tuy
ham lugng lipit khong cao nhung van chiém mét ti 1& nhét dinh, n6 c6 vai tro quan trong trong
qua trinh phat trién clia qua va cung voi cac chat dinh dudng khac tao nén huong vi dic trung
cho qua, vi vdy nén thu hoach qua khi qua budc vao giai doan chin va c6 ham lugng lipit trong
qua twong dbi cao.

3. Kétluan

Két qua phan tich sy bién d6i mot sé chi tiéu sinh i, hoa sinh theo sy sinh truong va phat
trién ctia qua chudi tay cho thiy, qua chudi tdy ¢ thoi diém 16 tuan tudi dat kich thudc gan nhu
ti da ca vé chiéu dai va duong kinh. Mau sic qua lac ndy c6 su bién ddi tir mau xanh sang mau
vang nhat do sy giam ham lugng diép luc va tang ham luong carotenoit. Cac chi tiéu sinh héa
trong qua bién doi tir khi qua méi hinh thanh dén khi qué chin, dén 16 tuan tudi qua chudi tay co
gia tri cuc dai v& ham luong dudng khir va c6 ham luong cao vé cac thanh phan nhu vitamin C,
protein, lipit. Sau thoi diém 16 tudn tudi mot sd thanh phan chinh cia qua nhu dudng khir,
vitamin C giam xudng, do vay thoi diém qua chubi tdy duoc 16 tuan tudi la thoi diém thu hai
thich hop nhét, néu thu hai sém hon hay mu6n hon s& anh hudng dén chit luong cta qua.
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ABSTRACT

Study on some of the physiological and biochemical indexes under the age of development
of banana fruit (Musa paradisiaca L.) grown in Thanh Tri, Hanoi

Le Van Trong!and Nguyen Nhu Khanh?
'Faculty of Natural Sciences, Hong Duc University
2Faculty of Biology, Hanoi National University of Education

Research to determine the ripening time of the fruit is the scientific basis for better
harvesting and preservation. Physiological and biochemical methods were used to analyze the
changes of some indicators according to the growth and development of banana fruit grown in
Thanh Liet commune, Thanh Tri district, Hanoi from the time of its formation until the fruit
ripening. The results showed that the banana reached the maximum size at 16 weeks old, at this
time the peel was yellow due to the decrease in chlorophyll and increased carotenoid content.
The content of vitamin C and total organic acid content reached their maximum when the fruit
at 12 weeks old, then decreased gradually. Starch content increased to 14 weeks old, then
decreased. Reduced sugar content increased gradually to 16 weeks old and then decreased.
Protein content decreased gradually from fruit formation until fruit ripening, lipid content
increased gradually to 15 weeks old, then decreased. Through the research process, we have
determined that the physiological ripe time of banana fruit was 16 weeks old, this is the time
when the fruit stops growing and accumulates many nutrients.

Keywords: banana, physiological indicators, biochemical indicators, physiological
maturity.
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