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TOM TAT

Bai bdo trinh bay suw bién doi mot sé chi tiéu sinh Ii, hoa sinh theo tuéi phdt trién ciia qua na
tir khi hinh thanh cho dén khi qua chin. Ham lwong diép luc trong vé qua na dat gid tri cao nhat
khi duoe 13 tudn tudi va giam nhanh khi qua 6 15 tuan tuéi, ham leong carotenoit thdp tir khi hinh
thanh qua dén 13 tuan tuéi sau do tang nhanh cho dén khi qua chin hodn todan. Ham hrong vitamin
C va ham lwong dwong khir ting lién tuc va dat gid tri t6i da ¢ 15 tuan tuéi sau dé giam nhe. Ham
leong axit hitu co tong so tang dén 11 tudn tudi sau dé giam xuong. Ham lwong tinh bét tang dan
te nhitng thoi ki dau va dat cuc dai khi quad 13 tuan tudi, sau dé giam dan. Hoat do cua o -
amylaza trong thit qua na bién déng phit hop véi s bién déng cia tinh bot va dwong khir theo tudi
phat trién ciia qua. Hoat dg catalaza ting dan va dat cuc dai khi qua 13 tudn tuéi réi giam dan.
Hoat d¢ peroxydaza tang lién tuc dén khi qud chin. Diea trén két qua nghién ciru, ching t6i nhdn
thdy rang ¢ tuan thir 15 gid tri dinh dudng ciia qua la tot nhat, vi vdy qud na nén dwoc thu hoach ¢
thoi diém nay dé dam bao gid tri dinh dwdng trong qud trinh bdo qudn.

Tir khéa: qua na; chi ti€u sinh 1i; chi ti€u sinh héa; chin sinh li

1.  Patvan dé

Cay na c6 tén khoa hoc 1a Annona squamosa L. thudc ho na (Annonaceae) c6 ngudn
gbc & ving nhiét d6i chau Mi hién dang duogc trong phd bién ¢ nhiéu nudc trén thé gidi. O
Viét Nam véi loi thé 1a loai cdy dé trdng, qua giau dinh dudng va dem lai ning suit cao,
ciy na di tré thanh cdy trong quan trong gop phan phat trién kinh té va nang cao doi séng
ctia cac ho dan (Tran, 2018). C6 nhiéu gidng na dwgc nhdp tir nudc ngoai vao voi chat
lwong va san luong cao dugc trong phd bién ¢ nhiéu tinh thanh trén ca nudc. Hién nay, san
lwong va dién tich trong na dang c6 xu hudng gia ting do mang lai hiéu qua kinh té cao

Cite this article as: Le Van Trong (2020). Study of physiological and biochemical changes for the age-
related development of custard apple (Annona Squamosa L.) grown in Thanh Hoa. Ho Chi Minh City
University of Education Journal of Science, 17(6), 999-1008.

999


http://journal.hcmue.edu.vn/

Tap chi Khoa hoc Trwdng BPHSP TPHCM Tap 17, 86 6 (2020): 999-1008

hon so voi cac loai cay tréng khéc, diéu nay da kich thich nha lam vuon manh dan dau tu
vao viéc trong cdy na.

Trén thé gidi, dd c6 nhiéu cong trinh nghién ctru trén thé giéi vé cdy na. Syed va
Pawar (2012), khi nghién ctru vé cac dic tinh vat |i va héa hoc cua thit qua na tir cac dia
diém khéac nhau cho thdy, qua na rat giau dinh dudng va cé gia tri cao. Pic biét su sinh
truong ctia qua na trong nhitng vudn ciy dugce chim soc co ning suit cao hon va tinh chét
hoa hoc t6t hon. Bakane et al. (2016) nghién ctru vé& qué trinh chin cua qua na cho thiy,
trong luong trung binh cua qua na khi chin trong khoang 105,7-161,69. Qua na chin tir 3
dén 4 ngay o diéu kién thudng va 6 dén 7 ngay trong tu lanh. Felipe et al. (2018) khi
nghién ctru san xut bot dinh dudng tir qua na, két qua chi ra rang bot lam tir qua na c6 thé
duoc két hop trong cac cong thurc thuc phém dé cai thién cac dic tinh dinh dudng, 1a mot
bién phap ting gia tri ciia qua va giam thiéu ton that trong qua trinh ché bién qua na. Phan
16n cac nghién ctru trén thé gidi tap trung nghién ctru vé dinh dudng cta qua na ma chua
¢6 nhitng nghién ctru vé nhirng bién doi sinh i, héa sinh trong qua trinh chin cua qua.

Tai Viét Nam, cay na duoc trong twong ddi phd bién véi nhiéu loai gibng méi cho
nang suét cao va on dinh. Tuy nhién, viéc thu hai va bado quan qua na chua thuc su c6 co s¢
khoa hoc ma chi dwa vao kinh nghiém ctia nha vuon, diéu nay lam cho phan 16n qua na
ngoai thi trudng chua dam bao chit luong 1am giam gia tri ctia qua na va ¢ thé anh hudng
t61 stc khoe cua ngudi tiéu dung. Mit khac, van dé nghién ctru vé bién d6i sinh Ii, hoa sinh
clia qua na & trong nudc va trén thé giéi con han ché. Vi vay, chung t6i di tién hanh thu
mau qua, phén tich cac chi tiéu sinh If, hoa sinh theo tudi phat trién ctia qua dé tim ra thoi
diém chin sinh If giup nguoi tiéu dung str dung va bao quan qua tot hon.

2. Vatliéu va phwong phap nghién ciru
2.1. Vit ligu va dia diém nghién ciru

- Giéng na dai tréng tai huyén Yén Dinh, tinh Thanh Hoa.

- Thi nghiém phan tich cac chi ti€u sinh li, hda sinh dugc phan tich tai b0 mon Sinh
hoc, Truong Pai hoc Héng Prrc.

2.2. Phwong phadp nghién ciru
2.2.1. Phwong phdp thu mau

- Mau qua na duogc thu theo phuong phap ldy mau hén hop. Trén toan dién tich thi
nghiém, mau qua duoc thu tai nhidu diém, trén nhiéu cdy, cac cay nay déu phat trién binh
thuong, khéng sau bénh, c6 tudi va diéu kién cham soc kha dong déu.

- Khi qua méi hinh thanh chang toi tién hanh danh diu hang loat qua trén cac cay thi
nghiém va ghi chép theo ngay thang. Mdi thoi diém nghién ctiru ching t6i thu mau ¢ tit ca
cac cay: mdi cay 10-20 qua. Mau thu vé duogc tron déu, cho vao tai niléng, ghi phiéu.

- Cac miu duogc thu vao budi sang, sau d6 bao quan lanh va chuyén vé phong thi
nghiém. Mot phin mau dugc dung dé phén tich ngay voi cac chi tiéu ham luong sic t6,
enzym, vitamin C. Phan mau con lai dwoc bao quan ¢ - 80°C dé phan tich cac chi tiéu khac.
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2.2.2. Phwong phap phdn tich cac chi tiéu sinh |i
- Xdc dinh ham lwong sdc t6 trong vé qua bang phwong phap quang phé theo cong

thuc cua Mac - Kinney (Nguyen et al., 2013)

Ham luong diép luc duoc tinh theo cdng thuc:

Ca (mg/l) = 9,784. Ess2 - 0,990. Eeas

Co (mg/l) = 21,426. Eesas - 4,650. Eee2

Ca+b)(mg/l) = 5,134 . Eee2 + 20,436. Eess

Ham luong carotenoit dugc tinh theo céng thuec:

Cearotenoit(mg/l) = 4,695.E4405 - 0,268.Ca+b). Sau d6 tinh lwong sic td trén 1g vo qua

CV
P.1000

Trong d6: Eesz, Eeas VA Eaa05 - s6 do mat do quang & budc song 662, 644 va 440,5
nm; Ca, Cb, Ca+b - Ham lwong diép luc a, b va téng s6; A - Ham lugng diép luc trong 1g vo
qua tuoi; C - Ham luong diép luc trong dich chiét séc té (mg/l); V - Thé tich dich chiét sic
t6 (10ml); P - Khéi lwong mau (g).
2.2.3. Phuwong phap phan tich cac chi tiéu sinh hoa

- Dinh luong duwong khit, tinh bot theo phuwong phdp Bertrand (Pham et al., 1996)

aVv,.100
V b.1000

Trong d6: X: ham lugng dudng khir (%); a: s6 mg glucose tim dugc khi tra bang tng
v6i s6 ml KMnO4 1/30N dung dé chuin d6 mau thi nghiém trir di s6 ml KMnO4 1/30N
chuan do & mau d6i ching; V: Sé ml dung dich mau pha lodng; Vi: S6 ml dung dich mau

tuoi theo cong thirc: A=

Ham lugng duong khir dugce tinh theo cong thuc: X =

dem phan tich; b: lwong méiu thi nghiém (g); 100: hé s tinh chuyén thanh %; Hé s6
chuyén d6i g thanh m.
aV,.100.0,9
V,b
Trong d6: Y: Ham luong tinh bot tinh theo %; a: Luong dudng khir; Vi: S6 ml dung

Ham lugng tinh bot dugc tinh theo cong thirc: Y =

dich mau dem phan tich; V2: S ml dung dich mau pha lodng; b: Khéi lwong miu dem
phan tich; 100: Hé s6 tinh chuyén %; 0,9: Hé s6 chuyén glucose thanh tinh bot.
- Dinh lwong axit hitu co tong sé (Nguyen, 2001)

a.V,.100

V,.P

Trong d6: X: Luong axit tong sb co trong dich chiét; P: Lugng mau phan tich (g);

Vi: Téng thé tich dich chiét (ml); V2: Thé tich dem chuén d6 (ml); a: Luong NaOH 0,IN
chuan do (ml).

- Dinh leong vitamin C theo phwong phédp chudn dé (Nguyen, 2001)

Ham luong axit hitu co tong s6 dugc tinh theo cong thire: X =
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VV,.0,00088.100
V,b
Trong d6: X: ham luong vitamin C c6 trong nguyén lidu (%); V: thé tich dung dich

Ham lugng vitamin C dugc tinh theo cong thue: X =

mau pha lodng (ml); V1: s6 ml dung dich I 0,01N chuan d¢; V2: s6 ml dung dich dem phan
tich; b: s gam nguyén liéu dem phén tich; 0,00088: sb gam vitamin C twong dwong véi
1ml 12 0,01N.

- Xdc dinh hoat d¢ a.- amylaza trén mdy quang phé & buée séng 656 nm (Nguyen, 2001)
6,889.C —0,029388

Hoat d6 enzym o - amylaza dugc tinh theo cong thic: HAA = W

OD, —-0D,
OD,

C: Luong tinh bot bi thay phan OD1: Mat dé quang ¢ binh d6i chang; OD2: Mat d6
quang & binh thi nghiém; 0,1: Luong tinh bot phan tich; W: Lugng ché phim enzim dem
phan tich (g).

- Xac dinh hogt do enzym catalaza theo phwong phap cua A.N.Bac va A.I.Oparin
(Nguyen, 2001)

Trong do: C = x0,1

(Vl _Vz)-]-!?-vx
V,.30.0,034.a

Trong d6: X. Hoat d9 catalaza duoc tinh bang s6 micromol H20, bi phan giai trong 1
phut dudi tac dong cia enzym catalaza trong 1g mau & 30°C; Vi: S6 ml KMnOs 0,IN da
dung dé chuin do H20, & binh dbi chimg; V2: S6 ml KMnO4 0,1N d3 dung dé chuin do
H202 & binh thi nghiém; V: Tong thé tich dich chiét enzym (ml); V¢: Thé tich dich chiét
dem phan tich (ml); a: S6 gam mAu nghién; 1,7: Hé sb chuyén doi tr ml KMnOg4 0,1N
chuan do ra mg H,0; bi phan giai; 30: Thoi gian enzym tac dong (phut); 0,034: Hé sb
chuyén d6i mg thanh micromol.
- Xdc dinh hoat do enzym peroxydaza theo phwong phdp A.N. Boiarkin trén may quang
phé (Nguyen, 2001)

Hoat d¢ enzym catalaza dugc tinh theo cong thirc: X =

E(a.b)
pdt
Trong do: A: Hoat do peroxydaza trén 1g mau; E: S6 do mét d6 quang; a: Toéng thé
tich dich chiét (ml); b: Miac do pha lodng dich chiét; p: Khéi luong mau thuc vat (g); d: Do
day coc (cm); t: Thoi gian (S)
2.2.4. Phirong phdp xir i s6 liéu
S liéu duogc xtr If bang phan mém IRRISTAT 5.0.

Hoat d6 enzym peroxydaza dugc tinh theo cong thirc: A =
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3. Kétquavathaoluan
3.1 Sg{’bién doi hé sic to trong vé qud na theo tuéi phat trién ciia qud na q ,
Két qua phan tich sy bién d6i ham lugng di€p luc a, di€p luc b, diép luc tong s6 a+b
va ham lugng carotenoit theo tudi phat trién ctia qua na dugc thé hién qua Bang 1.
Bing 1. Sy bién doi ham lwong ciia hé sdc 6 trong vé qud na theo tudi phdt trién cia qud

Tuoi Diép luc a Diép luc b Diép luca+tb  Ham lwgng carotenoit
phat trién (mg/g vo (mg/g vo (mg/g vo (mg/g vé qua twoi)
cua qua qua twoi) qua tuoi) qua tuoi)

ltuan  0,0757+0,001 0,294+0,003 0,369¢ + 0,001 0,105 + 0,003
3tudn  0,1127+0,002 0,376°+0,002 0,488"+ 0,002 0,148" + 0,002
Stuan  0,216°+ 0,002 0,251f+0,002 0,467"+ 0,004 0,162° + 0,002
7tudn  0,2849+0,002 0,764°+0,002 1,048+ 0,002 0,179° + 0,003
9tudn  0,362°+ 0,003 0,742°+0,002 1,104°+ 0,003 0,184° + 0,001
11tudn  0,418°+0,001 0,863°+0,001 1,281+ 0,001 0,213+ 0,003
13tudn  0,463°+0,001 0,954%+0,002 1,417%+ 0,002 0,267¢ + 0,001
14tudn 0,405+ 0,001 0,6179+0,003 1,022¢+ 0,003 0,518° + 0,005
15tuan  0,2599+ 0,001 0,513%+0,003 0,772¢+ 0,001 0,650 + 0,002
16tudn  0,218%+0,002 0,2069+ 0,004 0,424"+ 0,002 0,693+ 0,004

Ghi chu: Trong cung mot cot s6 liéu, cdc gia tri mang cung chir cdi thé hién sy khdc
nhau khéng ¥ nghia, cdc gid tri mang chit cdi khdc nhau thé hién sw khdc nhau ¢ mirc ¥
nghia a =0,05.

S6 liéu Bang 1 cho thiy, & nhitng tuan tudi dau tién, ham lwong diép luc (dl) trong vo
qua tuoi c6 ti 1& khac nhau, vao thoi diém qua 1 tuan tudi ham luong dl a 1 0,075 mg/g vo
qua tuoi, d1 b 12 0,294 mg/g v6 qua tuoi va diép luc téng sb 1a 0,369 mg/g vé qua tuoi.
Ham luong dl trong vo qua tuoi dat gia tri cao nhét vao thoi diém 13 tuan tudi (dl a la
0,463 mg/g thit qua tuoi, dl vo qua tuoi, vao thoi diém ndy qua c6 mau xanh sim. Sau 13
tuan tudi, ham luong diép luc giam dan va giam nhanh ¢ thoi diém 15 va 16 tuan tudi, diéu
nay 1a do qua bat dau chuyén sang giai doan chin, sic t6 diép luc bi phan huy va sic td
carotenoit duoc tong hop.

Ham luong carotenoit trong vo qua na tang dan theo tudi phat trién cua qua. Trong
nhiing tuan dau tién cua qua, ham luong carotenoit c6 gia tri thap dat 0,105 mg/g vo qua
twoi ¢ 1 tudn tudi. Thoi ki qua tur 1 dén 13 tuan tudi ham lugng carotenoit ting cham, sau
d6 tang nhanh theo sy chin cta qua va khi qua 16 tuan tudi thi ham lugng carotenoit dat
0,693 mg/g vo qua tuoi.

Nhu vdy, c6 thé thdy su giam ham luong diép luc cing véi su gia ting lugng
carotenoit theo tudi phat trién cta qua la phu hop véi qua trinh phat trién cta qua na va
phan anh dung mau sic qua khi chin.
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3.2. Déng thdi mot 56 chi tieu héa sinh trong thit qud na theo tugi phat trién ciia qud
3.2.1. Pong thdi ham lwong dwong khur va tinh bot
Bang 2. Dong thai ham heong dwong khu va tinh bot trong thit qud na
theo tuoi phat trién cua qua

Tudi phat trién Ham lwgng dwong khir Ham lwgng tinh bt
cua qua (% khoi lwong thit qud tiroi) (% khoi Lieong thit qua tueoi)
3 tuan 0,7309+ 0,042 1,143%+ 0,029
5 tuan 1,275%+ 0,050 2,1129+ 0,025
7 tuan 1,280%+ 0,082 2,4689+ 0,012
9 tuin 1,633¢ + 0,087 3,149+ 0,036
11 tuan 1,783¢ + 0,034 6,023+ 0,094
13 tuan 2,075+ 0,023 9,012%+ 0,121
14 tuan 5,136° + 0,017 8,792+ 0,305
15 tuan 10,836% + 0,058 4,826°+ 0,245
16 tuan 10,675+ 0,061 4,795° + 0,142

Ghi chu: Trong cung mot cot s6 liéu, cdc gia tri mang cung chir cdi thé hién su khac
nhau khong y nghia, cac gia tri mang chir cai khac nhau thé hién su khdc nhau & mirc y
nghia o =0,05.

Két qua Bang 2 cho thdy, ham luong duong khir & thoi ki dau trong qua na (3 tudn)
twong dbi thip dat 0,730% khédi luong thit qua twoi. Tur 3 dén 13 tuan tudi, ham luong
duong khir ting cham va dat 2,075% khi qua duoc 13 tuan tudi. Sau giai doan nay khoi
lugng thit qua tang nhanh, cac té bao tiép tuc tang sinh truong dan do ting su téng hop
nang luong va cac thanh phan ciu thanh nén té bao. Thoi ki qua tir 13 dén 16 tuan tudi,
ham lugng dudng khir ting nhanh va dat 10,836% khi qua 15 tuan tudi, lac nay mot luong
axit hiru co va tinh bot chuyén hoa thanh duong. Pay 1a thoi diém qua co vi dic trung, c6
mui thom va dugc thu hoach & giai doan nay 14 thich hop nhét, néu duoc thu hai som hon
s& 1am giam pham chét cua qua. O thoi diém qua 16 tudn tudi, ham luong duong khir giam
xudng dén mirc 10,675% khdi lwong thit qua twoi do d6 chét luong clia qua giam dén.

Khi qua méi hinh thanh ham luong tinh bot thap chi dat 1,143% khdi lugng thit qua tuoi
(3 tuan tudi). Sau do saccarozo tir 14 va vo qua chuyén vao qua cung cip nguyén lidu cho viéc
t6ng hop tinh bot nén ham luong tinh bot trong qua ting dan. Ham luong tinh bot cao nhat dat
9,012% lac qua 13 tuan tudi, sau 13 tudn ham luong tinh bot trong qua giam dan do su trao
dbi chit trong qua dién ra manh mé, duéi tac dung cua enzym o - amylaza, tinh bt dugc
phan giai thanh duong lam nguyén liéu cho hd hap tao nang luong. Khi qua budc vao thoi
ki chin, tinh bot phan giai thanh duong lam tang lugng duong khir tao dd ngot cho qua.
Trong giai doan nay, hoat do cua enzym o - amylaza cling ting lén.
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3.2.2. Bgng thdi ham hrong axit hitu co tong so, ham lwong vitamin C
Bang 3. Déng thai ham lwong axit hitu co tong s6, ham heong vitamin C
trong thit qud na theo tuéi phdt trién ciia qud

Tudi phat trién Ham lweng axit téng so Ham lwong vitamin C

cua qua (1dl/100g thit qua twoi) (mg/100g thit qua twoi)
3 tuan 37,915+ 1,102 12,437¢ + 0,890
5 tuan 38,333°+ 1,105 14,135% + 0,084
7 tuan 46,167+ 0,835 18,537¢ + 0,172
9 tuan 49,583% + 0,462 20,482°¢ + 0,624
11 tuan 51,7522 + 0,822 24,218 + 0,230
13 tuan 45,350° + 0,715 26,125 + 0,435
14 tuan 36,520°¢ + 0,722 27,258 + 0,417
15 tuan 29,558¢ + 0,832 36,205% + 0,132
16 tuan 22,7507 + 0,730 35,5302 + 0,279

Ghi chu: Trong cung mot cot s6 liéu, cdc gia tri mang cung chir cai thé hién su khdc
nhau khéng ¥ nghia, cdc gid tri mang chit cdi khdc nhau thé hién sw khdc nhau & mirc ¥
nghia a =0,05. Ki hi¢u: ldl (li dwong luwong).

S liéu Bang 3 cho thdy, ¢ giai doan dau khi qua méi hinh thanh da tich luy luong
t6ng sb axit hitu co 16n dat 37,915 1d1/100g thit qua twoi. Thoi ki qua tir 3 dén 11 tudn tudi,
ham luong axit hitu co tong sé ting dan va dat gia tri cao nhét 1a 51,752 1d1/100g thit qua
tuoi ¢ 11 tudn tudi, didu ndy 1a do & trong qua, cAc qué trinh trao ddi protein, trao doi
hydratcacbon, lipit didn ra manh mé tao ra nhiéu san pham trung gian nhu cac aminoaxit,
xetoaxit... lam ham lugng axit htru co tang 1én.

T giai doan 11 tuan dén 16 tudn, ham luong axit hiru co giam do axit hiru co dugc st
dung trong qua trinh hd hap tao ning luogng cung cap cho cac qua trinh téng hop tinh bot. Mt
khéc, ning luong lai tiép tuc can cho su sinh tdng hop cac chét dic trung cho thoi ki chin cua
qua nhu cac enzym thuy phan, este tao mui thom cho qua & thoi ki chin va téng hop duong tao
vi ngot cho qua dan t6i su giam dan cua lugng axit tong sé (Prasanna et al., 2007).

Ham luong vitamin C trong thit qua tir 3 tuan dén 13 tuan ting nhanh, day 1a thoi ki
thit qua phat trién manh va cé su tich liily vitamin C cung véi cac chat dinh dudng khac
trong qua. Sau 13 tuan, ham lugng vitamin C vén tiép tuc ting nhung véi toc d6 cham hon,
dén tudn 15 dat gia tri cao nhét 1a 36,205 mg/100g thit qua twoi, sau d6 ham luong
vitamin C giam dan.

3.2.3. Bong thai hoat dé enzym « - amylaza, catalaza, peroxydaza

Bang sb lidu 4 cho thdy, khi qua méi hinh thanh ¢ thoi diém 3 tudn tudi, hoat do
enzym o - amylaza thap (dat 0,031 Ul/g/phat) va ting cham trong khoang thoi gian tir 3
dén 7 tuan, thoi ki nay, qua ting cuong tich Iy tinh bot du tri.
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Bing 4. Dong thai hoat dé enzym « - amylaza, catalaza, peroxydaza trong thit qud na
theo tuéi phat trién ciia qua

Tudi phat trién  Hoat tinh o -amylaza  Hoat d catalaza p(al-rlg)?;/(;igza
cua qua (Ul/g/phut) (uM H202/g/phuat) (Ul/glgiay)
3 tudn 0,031° + 0,002 2,080 + 0,014 0,094 + 0,004
5 tudn 0,035¢+ 0,001 2,925+ 0,023 0,134%+ 0,008
7 tudn 0,036°+ 0,002 3,692¢+ 0,062 0,172° + 0,015
9 tudn 0,042° + 0,004 4,815+ 0,067 0,196° + 0,006
11 tudn 0,046° + 0,002 5,5479+ 0,161 0,293+ 0,005
13 tudn 0,047° + 0,001 9,965+ 0,132 0,405° + 0,002
14 tuan 0,049% + 0,001 8,927°+ 0,053 0,517° + 0,003
15 tudn 0,056% + 0,002 7,215° + 0,152 0,7922 + 0,011
16 tudn 0,053% + 0,003 7,173° + 0,108 0,863* + 0,016

Ghi chu: Trong cung mot cot s6 liéu, cdc gia tri mang cung chir cadi thé hién su khdc
nhau khéng ¥ nghia, cdc gid tri mang chit cdi khdc nhau thé hién sw khdc nhau & mirc ¥
nghia a =0,05.

Tur 7 tudn tudi trd di, hoat 46 enzym o - amylaza trong qua ting nhanh va dat cuc dat
& 15 tudn tudi 12 0,056 Ul/g/gio, lic nay qua budc vao giai doan chin nén c6 sy phan giai
manh me tinh bot dudi tac dung cua enzym o - amylaza tao duwong lam nguyén liéu cung
cap cho hd hap bung phét va tao vi ngot cho qua, vi vy giai doan nay ham luong dudng
khtr ting 1én va c6 su giam luong tinh bot trong qua. Sau 15 tudn, hoat dong enzym o -
amylaza giam dan.

Tir khi qua m&i hinh thanh hoat d¢ catalaza da rat cao dat 2,080 uM H202/g/phut &
thoi diém 3 tuén tudi. Hoat do catalaza tang dan tir 3 tudn dén 13 tuan tudi, dat cuc dai tai
13 tuan véi 9,965 uM H202/g/phut. Trong thoi ki nay trao d6i chat dién ra manh mé, qua
tang nhanh vé khi lugng, cac phan tmg oxi hoa dién ra manh mé&, H,0, dugc tao ra nhiéu.
Hoat d6 catalaza cao, ting cuong phéan giai HoO,, giai doc cho té bao. Thoi Ki tir 13 tuan
dén 16 tudn hoat do catalaza giam, qua thién vé tich iy chét duong, tinh bot, nudc, cac
phéan tng oxi hoéa cham lai, H20> tao ra it hon.

Thoi ki qua tr 3 tudn dén 11 tuén tudi, hoat do enzym peroxydaza thip va ting cham
(tir 0,094 Ul/g/giay dén 0,293 Ul/g/gidy) vi luc nay qua trinh oxi hoa cac chat dién ra manh
mé thai ra luong H20, 16n, sy phan giai H202 thudc vé catalaza. Thoi ki tir 11 tuan dén 16
tudn tudi hoat do clia enzym peroxydaza ting nhanh (tr 0,293 Ul/g/gidy dén 0,863
Ul/g/gidy), didu nay 1a do su oxi hoa cac chat giam, nong d6 H202 trong qua thap hon, qua
trinh phan giai H.02 do peroxydaza dam nhén, luc nay enzym peroxydaza xuc tac cho phan
g phan giai tanin dé qua budc vao giai doan chin nén tao ra nhidu cac hop chit vong,
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ngoai ra enzym nay con xac tac cho cac phan ang chuyén hoa cac hop chat vong, cac
indol, cac amin vong (Ku et al., 1970).

Két qua nghién ctru vé dong thai hoat 46 enzym o - amylaza, catalaza, peroxydaza
trong qua na phil hop v6i nghién ciru cia Nguyen va Le (2012) khi nghién ciru vé& dong
thai chi tiéu sinh If, héa sinh theo tudi phat trién cia qua cam.

4. Kétluan

Hé sic td trong vé qua na c6 ham lugng diép luc a thép, diép luc b cao va tang dan tur
khi qua méi hinh thanh dén 13 tudn tudi, sau d6 giam nhanh dén khi qua chin hoan toan.
Nguoc lai, ham lwong carotenoit thap tir diu dén 13 tuan tudi, sau d6 ting manh dén khi
qua chin hoan toan.

Trong thit qua na, ham lugng tinh bt tang dan tur nhirng thoi Ki dau va dat cuc dai
khi qua 13 tudn tudi, sau d6 giam dan. Ham lugng duong khir thip dén khi qua dat 13 tuan
tudi, sau d6 ting nhanh dén 15 tuan tudi rdi giam dan. Ham lugng vitamin C ting lién tuc
va dat cuc dai ¢ 15 tuan tudi, sau d6 giam nhe. Ham luong axit hitu co tong sb ting dén 11
tuan tudi sau d6 giam xudbng.

Hoat d6 ciia « - amylaza trong thit qua na bién dong phu hop véi sy bién dong cia
tinh bot va duong khir theo tudi phat trién ciia qua. Hoat do cactalaza ting dan va dat cuc
dai khi qua 13 tudn tudi rdi giam dan. Hoat d6 peroxydaza ting lién tuc dén khi qua chin.

Két qua nghién cru cho thdy qua na dat pham chit tét nhét khi qua dwoc 15 tun
tudi. Do d6, day la thoi diém thu hai qua thich hop nhat. Néu thu hai sém hon hay muén
hon thi pham chét cua qua bi giam dang ké.

% Tuyén bé vé quyén loi: Tac gid xac nhan hoan toan khéng cé xung dot vé quyén loi.
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ABSTRACT

The paper presents the changes in physiological and biochemical indicators according to the
age of development of custard apple fruit from the time they are formed until they enter the
ripening stages. The content of chlorophyll in custard apple peel reaches the highest value at 13
weeks old and decreases rapidly when the fruit is 15 weeks old. The content of carotenoids is low
from the early stage of development to 13 weeks old, then increases rapidly until the fruit is fully
ripening. The content of vitamin C and reducing sugars increase continuously and reach the
maximum value at 15 weeks old and then decrease slightly. The total organic acid content
increases to 11 weeks old then decreases. Starch content gradually increases from the early stages
and reaches its maximum at 13 weeks old, then decreases. The activity of & - amylase in pulp
fluctuates in line with the fluctuation of starch and reducing sugars according to the age of fruit
development. Catalase activity increases and peaks at 13 weeks of age and then decreases.
Peroxydaza activity increases continuously until the fruit ripens. Based on the results of the
research, it was found that at the week of 15 the nutritional value of the fruit is the best, so custard
apple fruit should be harvested at this time to ensure the nutritional value during storage.

Keywords: custard apple; physiological indexes; biochemical indexes; physiological maturity
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