Tap chi Khoa hoc & Céng nghé Vol 8, No 1

Nghién ctru sy bién doi mot s6 chi tiéu sinh 1y, hoé sinh trong qué
trinh sinh trudng va phét trién cta qua tao ta (Ziziphus mauritiana
Lam.) trong tai tinh Thanh Héa, Viét Nam
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Nghién ctru duoc thuc hién nham danh gia cac chi tidu sinh ly va hoa sinh trong qua  Nhan 05/12/2024

trinh phét trién cua qua tao ta (Ziziphus mauritiana Lam.) trong tai tinh Thanh Hoa, DPugc duyét 22/01/2025

Viét Nam, tir tuan th 2 dén tuan thir 13 sau khi hoa ng, dé xac dinh thoi diém thuhoach  Cong b 28/02/2025

t6i wu. Két qua cho thay, chiéu dai, duong kinh va khdi lwong twoi cua qua dat cuc dai

Va0 tuan thtr 12. Ham lugng diép luc giam dan, trong khi carotenoid ting lién tuc theo

tudi qua. Ham luong duong khir ting lién tuc va dat cuc dai vao tuan thir 12, sau d6 co

su giam nhe. Ham luong tinh bot dat gia tri cuc dai vao tuan thir 6, sau d6 giam dan, trong Tir khoa

khi ham lugng axit hitu co tong so dat gia trj cyc dai vao tuan thir 10 rdi giam dan. Nghién  qua t4o ta,

ciru khuyén nghi thu hoach qua téo ta vao tuan thir 12 dé dat gia tri dinh dudng va chat  Ziziphus mauritiana,

lwong téi wu. Pay 1a co sé khoa hoc quan trong hd tro quan ly thu hoach va nang cao  chi tiéu sinh ly, chi tiéu

gia tri kinh té cua to ta trong san xuit ndng nghiép. héa sinh, chin sinh Iy
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1 bat Vvéan dé bang nhiéu tén nhu tio chua, tao An Do, hoic tao Dién

(tho Van Nam) va téo gai Van Nam [2, 3]. Cay c6 tic

U téo ta, duoc biét dén véi tén khoa hoc 1a Ziziphus . oz . ‘
Qua tdo ta, dugc biet den vo © P do6 sinh tredng nhanh, c6 thé dat chiéu cao 1én dén 12

mauritiana Lam., la loai cay a 4 thuong dugc tim <oz ; ;
, a1 cay an qua thuong quo m va tudi tho khoang 25 nam [1]. Xuét x& cha yéu cua
thay trong ca&c wvung nhiét doi, thuoc ho Téo N ca TN L,
ol g g ¢do ok 1o loai nay la tir An D9, tuy nhién ciing c6 thé tim thay &

(Rhamnaceae) [1]. Tai Trung Quoc, qua tao ta dugc goi chau Phi [2].
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Qua cua cay tao ta thudc loai qua hach, qua khi chin chira
ham luong nudc dang ké, qua tré nén mém va c6 huong
vi ngot diu [1, 2]. Kich thudc va hinh dang cta qua ciing
thay doi tly thudc vao gidng cay ciing nhur diéu kién moi
truong. Qua tao ta duoc sir dung dé an tryc tiép khi chin,
hoic ciing c6 thé duge ngam trong ruou, ding lam thudc,
hodc ché bién thanh d6 udng. Qua tao ta 1a ngudn cung
cap dinh dudng quan trong, giau chat khoang nhu canxi
va sét, cling véi lugng 16n vitamin A va C [3]. Phan thit
ctia qua tao c6 mau trang, gion, vi ngot dam da két hop
voi mot chdt vi chua.

Qua t4o ta c6 nhiéu (g dung quan trong va duoc tiéu
thu rong réi trén thi truong, nhung trong thuc té, qua
trinh thu hoach va bao quan van chua dugc nghién ciu
va tng dung khoa hoc mét cach day du. Viéc thu hai
qua thudng dua vao kinh nghiém cua nguoi lam vuon,
do6i khi con bi anh hudéng boéi muc dich thuong mai
khién cho chét lwong cuia qua tao trén thi truong khéng
dugc dam bao, gay anh huong tiéu cuc dén stuc khoe
clia ngudi tidu dung. Do d6, nghién ctru vé céc bién ddi
sinh 1y, hoa sinh cua qua dé xac dinh thoi diém thu
hoach tt nhat 13 rat can thiét.

Mic du di c6 nhiéu nghién ciru vé qua tao trén thé gigi
va tai Viét Nam, chua co nhiéu nghién ctu tap trung
vao su bién ddi sinh ly, hoa sinh theo tudi phat trién cua
qua tao ta, dac biét 1a doi véi qua tao ta trong tai tinh
Thanh Héa [4, 5]. Do d6, nghién ciru nay duoc tién
hanh dé phan tich va danh gia mot s6 dic diém sinh Iy,
hoa sinh trong qué trinh phat trién cua qua téo ta trong
tai tinh Thanh Hoa.

2 Phuong phap nghién cuu

2.1 Vat liéu nghién ctru
Qua t4o ta (Ziziphus mauritiana Lam.) thudc giéng tao
Gia Loc dugc thu hoach tai huyén Thach Thanh, tinh
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Thanh Hoa tir thing 9 dén thang 12 nam 2022. Cay
tréng 3 nam tudi, sinh truong, phat trién tét, khéng gap
sau bénh. C4c chi tidu vé sinh 1y, héa sinh duoc phan
tich tai Phong thi nghiém thuéc B6 mon Sinh hoc, Khoa
Khoa hoc Tu nhién, Truong Pai hoc Hong Bc.

2.2 Phuong phép thu mau

Trong nghién ctru nay, qua tao ta dugc thu theo phuong
phap ldy mau hdn hop trén toan dién tich vuon. Mau
duoc thu tir nhiéu diém khac nhau trén nhiéu cay. Khi
qua méi hinh thanh duoc danh dau hang loat trén cac
cay thi nghiém va ghi chép theo ngay thang. Thi
nghiém duoc tién hanh ¢ cac thoi diém khéac nhau khi
qua duoc (2, 4, 6, 8, 10, 11, 12 va 13) tuan tudi. & mdi
thoi diém nghién ctiu, nhém nghién ctru thu mau tir tat
ca cac cdy, mdi cay tir 5 qua dén 10 qua. Mau duoc dua
vao tdi nylon va nhanh chéng van chuyén dén phong
thi nghiém.

2.3 Phuong phap phan tich cac chi tiéu sinh ly, hoa sinh
2.3.1 Phuong phap xéac dinh chiéu dai va duong kinh
cua qua

Chiéu dai va duong kinh cua qua duge xac dinh bang
thudc kep ki thuat s6 Vernier vai do chinh xac 0,1 mm.
Céc chi tiéu dugc do trén 10 qua |y gia tri trung binh,
cac qua nay dugc danh dau tir giai doan (1-2) ngay tudi,
cuing lira tudi va theo dbi tung thoi diém ngay trén cay.
2.3.2 Phuong phép xac dinh khéi lugng tuoi clia qua
Khéi luong tuoi ciia qua dugc xac dinh bang can dién
tir HS-224S (USA) véi do chinh xac 10“g. Can tung
qua da bo cubng, mdi thoi diém can 10 qua danh s6 thir
tu, 1§y ) liéu trung binh.

2.3.3 Phuong phap xéac dinh ham luong sic t6

Ham luong sic td duoc xac dinh bang phwong phap
quang phé [6] va duoc tinh bang cong thuc:

Ca (MQ/L) = 12,7 X Eggs — 2,69 X Eeas

Co (Mg/L) = 22,9 x Egas — 4,68 x Eges
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Carb) (Mg/L) = 8,02 x Egs3— 20,2 X Eess
Ham luong carotenoid dugc tinh bang cong thirc:
Coearotenoid (MG/L) = 4,695 X Eqz05 — 0,268 X Ciasy)
Sau d6 tinh luong sic té trén 1 g 14 tuoi theo cong thirc:
CxV
~ Px1000
Trong d6: Eees, Eess VA Eaos & cac két qua so mau ¢
cac budc song tuong ung; Ca, Cp, Casb: ham lugng diép
luc a, b va tong sb; A: ham lugng diép luc trong 1g 14
tuoi; C: nong do diép luc trong dich chiét sic t6 (mg/L);
V: thé tich dich chiét sic t6 (10 mL); P: khéi lwong mau
(9); 1000: 14 hé sb chuyén mL sang L.
2.3.4 Phuong phép xac dinh ham luong dwong khir
Ham luong dudng khir dwoc xac dinh bang phuong
phép Bertrand [7] va dugc tinh theo cdng thic:
_axV;x100
V, xb %1000
Trong d6: X: ham lugng duong khir tinh theo %; a: s6
mg glucozo tim duoc khi tra bang wng véi sé mL
KMnO, 1/30 N dung dé chuan do mau thi nghiém trir
di sé mL KMnO, 1/30 N chuan d6 & mau ddi chung;
V1: luong dung dich lay dé xac dinh duong kha (mL);
V2: dung tich binh dinh mtc (mL); b: lwgng mau thi
nghiém (g); 100: hé sé tinh chuyén thanh %; 1000: h¢
s6 chuyén ddi g thanh mg.
2.3.5 Phuong phap xac dinh ham lugng tinh bot
Ham lwong tinh bot duoc xac dinh bang phwong phap
thay phan bang axit [7] va duoc tinh theo cdng thic:
V= axV,x100x0,9
V, xb

Trong d6: Y: ham luong tinh bt tinh theo %; a: sé mg
glucose tim duoc khi tra bang tng voi s6 mL KMnO,
1/30 N dung dé chuan do mau thi nghiém trir di sé mL
KMnO, 1/30 N chuin dé & mau d6i ching; Vi: dung
tich binh dinh mirc; Vs: thé tich dung dich duong (sau

thiy phan) liy dé xac dinh duong glucozo (mL); b:
khéi lwong mau thi nghiém (mg); 100: hé sb tinh
chuyén %; 0,9: hé sb Chuyén glucozo thanh tinh bot.
2.3.6 Phuong phap xac dinh ham lugng axit hiru co
tong s6
Ham lwong axit hitu co tong sé duoc xac dinh bang
phuong phap trung hoa [8] va duogc tinh theo cong thirc:
¥ - ax V, x100

V, xP
Trong d6: X: lugng axit tong sé co trong dich chiét
(mg); P: lwong mau phan tich (g); Vi tdng thé tich dich
chiét (mL); V2: thé tich dem chuén d¢ (mL); a: lugng
NaOH 0,1 N chuan d6 (mL).
2.4 Phuong phap xu ly s liéu
S6 lidu dugc xir Iy va phan tich phuong sai ANOVA
bang phan mém IRRISTAT 5.0.

3 Két qua va thao luan

3.1 Su bién d6i chiéu dai, duong kinh va khéi luong
twoi cua qua tao ta

Tir sau khi hinh thanh, qua téo ta trai qua su thay doi vé
chiéu dai, duong kinh va khéi lugng. Theo d&i su thay
ddi vé kich thuéc cua qua trong sudt qué trinh sinh
truong va phat trién 1a mot trong nhimg co s& dé xac
dinh thoi diém thu hai qua phu hop. Su bién dbi vé
chiéu dai, duong kinh va khéi lugng tuoi cua qua téo ta
trong qua trinh phat trién duoc minh hoa trong Hinh 1.
Theo dit liéu tir Hinh 1 cho thy chiéu dai, duong kinh
va khéi luong tuoi cua qua tdo ta ting dan theo quéa
trinh phat trién cua qua. Dac biét, giai doan tir 2 tuan
dén 8 tuan tudi 1a thoi ky ma sy tang truéng nay dién
ra manh m& nhat. Didu nay c6 thé dugc giai thich boi
sy tang 1én nhanh chong vé s lugng va kich thude té
bao trong qua. Sau 8 tuan, qua to tiép tuc ting lén vé

kich thudc va khdi lugng, tuy nhién téc do ting cham
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dan, dén 12 tuan tudi, chiéu dai qua dat 3,61 cm, duong
kinh qua dat 3,10 cm, va khdi lugng tuoi ciia qua dat
17,22 g. Sau 12 tuan tudi, sy ting trudng cua chidu dai,
duong kinh va khéi luong tuoi ctia qua van tiép tuc
nhung khong dang ké, va cac gia tri khdng thé hién sy
khéc biét c6 y nghia thong ké so véi thoi diém trude do.

Diéu nay thuong xay ra khi qua da dat mot kich thudc
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I6n va khdng con ¢o sy gia tang dot ngdt nhur giai doan
dau. Két qua nay cho thay trong qua trinh sinh truong
va phat trién cua qua tao ta, sy ting truang vé chidu dai,
duong kinh va khéi lugng twoi c6 mdi lién két mat thiét
v6i nhau. Diéu nay c6 thé duoc diéu chinh boi cac qué
trinh trao doi chat cuing véi su diéu hoa va chi phdi cua

cac hormone noi sinh trong té bao [9].
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Hinh 1 Sy bién d6i chiéu dai (A), duong kinh (B), khéi lugng tuoi (C) trong qué trinh phat trién ciia qua tao ta. C4c gia
tri mang chir cai khac nhau thé hién su khéc nhau & mirc y nghia a = 0,05

3.2 Sy bién d6i ham luwong sic t6 cua qua tao ta

Su bién ddi trong hé sic t6 cua vo qua la mot trong
nhitng chi tiéu quan trong dé xac dinh thoi diém thu hai
qua phu hop. Két qua cua nghién ciru vé su bién doi cua
ham luong sic td trong vo qua tao ta duoc thé hién
trong Hinh 2. Trong nhiing tuan dau tién, ham luong
diép luc tong sé trong vo qua tao ta chiém ty 1é cao. Cu
thé, vao thoi diém qua duoc 2 tuan, ham luong diép luc
tong sé dat 0,26 mg/g vo tuoi. Tuy nhién, sau khi qua

truong thanh, ham luong diép luc giam dan, dic biét la

>
=
@

6 (mg/g)

ong so

0,15 4

0,10 1

Diép luc t

0,05 4

0,00

2 4 6 8 10 11 12 13
Thoi gian (tuén)

giam nhanh vao thoi diém 11 tuan. O thoi diém nay,
ham luong diép luc tong sb chi con 0,07 mg/g vo tuoi,
va giam xudng con 0,02 mg/g vé tuoi khi qua dugc 13
tuan tudi. Sy giam dan ciia ham luong diép luc & giai
doan sau phan anh qué trinh phat trién tu nhién cua qua,
trong d6 co lién quan chit ch& dén qua trinh truong
thanh va chin cua qua. Két qua nay phd hop voi cac
nghién ciru trude d6 vé méi lién hé gitta ham luong diép

luc va qué trinh chin cuaa qua [10, 11].
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Hinh 2 Sy bién d6i ham luong séc td trong qué trinh phat trién cua qua téo ta.
Céc gia tri mang chir cai khac nhau thé hién sy khac nhau & mirc y nghia a = 0,05
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Trong qué trinh phét trién coa qua tao ta, ham luong
carotenoid ting dan va duoc thé hién trong Hinh 2. Cu
thé, vao tuan thir 2 cua qua, ham lugng carotenoid dat
muc 0,05 mg/g. Tir tuan thir 2 dén tuan th 10, sy ting
truong cua ham luong carotenoid dién ra cham rai, sau
d6 tang nhanh hon khi qua bat dau chin mong. Pic biét,
vao tuan thir 13, ham luong carotenoid dat muc cao
nhét 1a 0,47 mg/g. Trong giai doan ban dau, mau sic
chu yéu cua qua 1a xanh do luong 16n diép luc che pha
cac carotenoid. Tuy nhién, khi qua chin dén giai doan
sau, mau vang cua carotenoid trd nén rd rang hon do sy
giam dan cua diép luc [12]. Két qua nay phan anh sy
bién ddi mau sic cua qua tdo ta trong sudt qué trinh
chin va muc d6 phan huy cua diép luc, dong thoi cho
thiy médi quan hé chat ché giita diép luc va carotenoid
trong qua trinh nay. Didu ndy chi ra rang viéc theo ddi
ham lwong séc té trong vo qua co thé cung cap thdng
tin hitu ich dé xac dinh thoi diém pht hop cho viéc thu

hoach qua.

3.3 Sy bién d6i ham luong duong kh, tinh bot va axit
hitu co tong s6 cua qua téo ta

Nghién ciru V& sy bién doi ciia ham lugng duong khir,
tinh bot va axit hitu co tong sé 1a mot phan quan trong
dé danh gia chat lugng cia qua tao ta khi chin. Trong
giai doan dau cua qua (2 tuan tudi), ham lugng dudong
khir twong di thap, chi dat 1,15 % (Bang 1). Tuy nhién,
tir tuan thir 2 dén tuan thir 12, ham luong duong khi ting
nhanh va dat mac cao nhat 1a 6,15 % vao thoi diém qua
12 tuan tudi. Két qua nay pht hop véi nghién ciru trudc
day [4, 13], cho thiy ham luong duong khir thuong ting
nhanh trong giai doan phét trién ciia qua. Tuy nhién, sau
khi qua dat 12 tuan tudi, ham luong duong khir bit dau
giam di. Didu ndy cd thé dugc giai thich boi s gia ting
cuong d6 hd hap trong qua trinh chin cua qua téo ta. Su
tang nhanh cta qué trinh hd hap vao thoi diém nay c6
thé 1a nguyén nhan gay ra su giam ham luong dudng
khir, boi vi duong khir thuong & nguyén ligu truc tiép

duoc st dung trong qua trinh hd hap [13].

Bang 1 Sy bién dbi ham lwong dudng khir, tinh bot va axit hiru co tdng sé trong qua trinh phét trién cia qua téo ta

Tubi phat trién cia| Ham lweng dwong khir Ham lwong tinh bt Ham lwong axit hiru co
qua (tuan) (%) (%) tong s6 (mg/100 g)
2 1,15¢+ 0,03 5,32°+ 0,12 17,557+ 0,25
4 1,218 + 0,09 5,84°+ 0,15 23,46° + 0,20
6 1,38°+ 0,04 7,31% + 0,09 34,179+ 0,17
8 2,11%+ 0,05 6,58+ 0,18 54,63° + 0,36
10 3,16%+ 0,02 6,12°+ 0,22 67,542+ 0,30
11 4,96+ 0,08 5,26°+ 0,17 61,18+ 0,22
12 6,15 + 0,05 4,249+ 0,19 58,35 + 0,20
13 6,09° + 0,05 3,27¢+ 0,23 53,28°+ 0,19

Ghi chi: trong cting mét cét s lidu, cac gia tri mang cing chiz cai thé hién sw khdc nhau khéng y nghia, cdc gia

tri mang chir cai khac nhau thé hién su khac nhau ¢ mite ¥ nghia o = 0,05.

Sy bién ddi ham lugng tinh bot cua qua téo ta trong qué

trinh phat trién c6 thé bi anh husng bai nhiéu yéu tb

nhu diéu kién thoi tiét, do tudi caa qua va ché do dinh
dudng. Quan sat su thay déi nay Ia rat quan trong dé
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danh gia chat lugng va d6 chin ciia qua tao ta. Khi qua
tao ta dat 2 tuan tudi, ham lugng tinh bot dat mic 5,32
%, va cao nhit dat 7,31 % tai tuan thi 6 (Bang 1). Su
tang 1én ctia ham lugng tinh bot trong giai doan nay la
do qua téo ta con non va dang trong giai doan phat trién.
Trong giai doan nay, cdy tao tong hop nhiéu tinh bot dé
cung cap nang lugng cho qua trinh sinh truong va phat
trién cua qua. Tuy nhién, sau 6 tuan tudi, ham luong
tinh bot trong qua bat dau giam dan. Vao tuan thir 13,
ham luong tinh bt giam xudng con 3,27 %. Didu nay
Ia do khi qua tao ta budc vao giai doan chin, tinh bot da
dugc phan hiy thanh duong dé cung cip ning luong
cho hd hip. Ngoai ra, qua trinh chin cta qua téo ta ciing
gay ra cac bién ddi sinh hda, dan dén giam ham luong
tinh bot trong qua téo ta [14, 15].

Trong té bao thyc vat, axit hitu co c6 thé tdn tai ¢ dang
tu do, dang mudi amon hoic dang cac este. Khi ton tai
dudi dang este, axit hitu co nay thuong dong vai tro
quan trong trong viéc quy dinh chét luwong va mui vi
cua nhiéu loai qua. Ham luong axit hitu co trong qua
thuong bién doi tly theo lodi, gidng cay va giai doan
phét trién cua qua. O giai doan qua tdo ta dugc 2 tuan
tudi, ham lugng axit hiru co téng sé dat 17,55 mg/100
g. Tir tuan thar 2 dén tuan thir 10, ham luong axit hiu
co tong sd trong qua ting dan va dat gia tri cao nhat Ia
67,54 mg/100 g vao tuan thtr 10 (Bang 1). Tuy nhién, &

giai doan tir tuan thir 10 dén tuan thir 13, ham luong

Tai liéu tham khao
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axit hiru co trong qua giam xudng, diéu nay xay ra do
axit hitu co duogc sir dung trong qué trinh hd hap dé
cung cip nang lugng cho cac qué trinh tong hop tinh
bot, dong thoi, nang lwong ciing tiép tuc duoc sir dung
cho céc qua trinh sinh tong hop cac chét dic trung cho
qua trinh chin cua qua nhu tong hop enzym thity phan
va cac este tao mui thom cho qua trong giai doan chin.
Tt ca nhitng qua trinh nay déu gop phan vao viéc giam

ham lugng axit hitu co trong qua [16].
4 Két luan

Qua tAo ta trong tai tinh Thanh Hoa dat kich thudc gan
nhu téi da vé chiéu dai, duong kinh va khéi luong tuoi
& thoi diém 12 tuan tudi. Luc ndy qua co ham lugng
diép luc tong s6 thip va ham lugng carotenoid cao. CAc
thanh phan nhu dudng khir, tinh bot va axit hitu co tong
sb thay dbi theo qué trinh phat trién cua qua. O 12 tuan
tudi, qua tao ta c6 ham luong duong khir tdi da. Ham
lwong tinh bot trong qua giam dan sau 6 tuan tudi, trong
khi ham luong axit hitu co tng s6 giam dan sau 10 tuan
tudi. Két qua nghién ctru nay cho thay qua tao ta nén
duoc thu hoach khi qua duoc 12 tuan tudi, ldc nay qua
¢6 ham lugng chat dinh dudng cao va c6 huwong vi tot
cho nguoi tiéu dung. Pay la co s khoa hoc quan trong
va hiru ich cho nguoi trong va nguoi tiéu ding trong
viéc lra chon thoi diém thu hoach, st dung va bao quan

qua téo ta.
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Study on the changes of some physiological and biochemical parameters during the growth and
development of Indian jujube fruits (Ziziphus mauritiana Lam.) cultivated in Thanh Hoa

province, Viet Nam
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Faculty of Agriculture, Forestry and Fisheries, Hong Duc University
2Faculty of Natural Sciences, Hong Duc University

$Biotechnology Center of Ho Chi Minh City
“buibaothinh9595@gmail.com

Abstract The study was conducted to evaluate physiological and biochemical parameters during the development
of Indian jujube fruits (Ziziphus mauritiana Lam.) grown in Thanh Hoa province, from the 2" to the 13" week
after the anthesis, to determine the optimal harvest time. The fruit size and fresh weight were measured using a
digital caliper and electronic scale, while the contents of pigments, reducing sugars, starch, and total organic acids
were determined using spectrophotometry, Bertrand's method, acid hydrolysis, and neutralization, respectively.
The results showed that the fruit length, diameter, and fresh weight reached their maximum values at the 12" week.
The chlorophyll content gradually decreased, whereas the carotenoid content continuously increased with fruit age.
The reducing sugar content steadily increased, peaking at the 12" week, followed by a slight decline. The starch
content peaked at the 6™ week and then gradually decreased, while the total organic acid content reached its
maximum at the 10" week and subsequently declined. The study recommends harvesting Indian jujube fruits at the
12" week to achieve optimal nutritional value and quality. These findings provide essential scientific insights to

support harvest management and enhance the economic value of Indian jujube in agricultural production.

Keywords Indian jujube fruits, Ziziphus mauritiana, physiological parameters, biochemical parameters,
physiological ripening.

@ Dai hoc Nguyén T4t Thanh
Ot

'NGUYENTAT THANE



