TAP CHI KHOA HQC TRUONG PAI HQC HONG PUC - SO 59.2022

NGHIEN CUU SU CHUYEN HOA SINH Li, HOA SINH THEO TUOI
PHAT TRIEN CUA QUA DUA CHUQT (CUCUMIS SATIVUS L.)
GIONG BABY HA LAN F1 FADIA TRONG TAI THANH HOA

Vii Thi Thu Hién', Lai Thi Thanh', Hoang Thi Hué?
TOM TAT

Nghién ciru diege tién hanh nham xdc dinh thoi gian chin sinh Iy ciia qua dwa chudt,
ddy la co sé khoa hoc dé thu hoach va bdo qudn qua tét hon. Sit dung cdc phwong phdp
nghién cieu sinh 1y, sinh héa dé phan tich sw thay doi mét s6 chi tiéu sinh Iy, sinh héa theo
qud trinh sinh trieéng, phat trién cia diea chudt tiv khi hinh thanh dén khi chin, két qud cho
thdy chiéu dai va dwong kinh ciia qud dat kich thuée gan nhw t6i da ¢ ngay thir 11 sau khi
hinh thanh. Ham luwong chdt diép luc trong vo dwa chuot dat gia tri cao nhdt vdo ngay thi
8, sau dé giam dan. Ham heong carotenoit thap trong qud trinh hinh thanh qud, sau do ting
dan. Ham lwong vitamin C va ham lwong dwong khir tang lién tuc va dat cuc dai & ngay thir
11 sau d6 giam nhe. Ham lwong tinh bét, ham lwong axit hitu co tong sé va ham lwong tanin
dat cuc dai khi qud dwoc 9 ngay sau dé giam dan. Ham lwong pectin tang 1én theo sw sinh
triedng va phdt trién cia qud. Qua nghién ciru ndy, chiing t6i nhan thdy qua dwa chudt nén
duoe thu hoach vao ngay thiv 11 sau khi hinh thanh qud d@é dam bao gid tri dinh dwéng cia
qua trong qua trinh bao quan.

Tw khéa: Qua dua chuot, chi tiéu sinh li, chi tiéu sinh hoa, chin sinh [i.

1. DAT VAN BE

Cay dua chuot (Cucumis sativus L.) 1a mot loai thudc chi Cucumis, thudc ho Bau bi [21].
Dua chudt ¢6 nguén gde tir Chau Phi, Trung Qudc, An D6 va dugc san xuét trén khap thé gioi,
trong do cac nudc san xuét chinh la Trung Quéc, An b9, Nga va My. Dua chu¢t duoc tr6ng
& nhiéu loai dat khac nhau va c6 thé dugc trong trong ruéng hodc trong nha kinh [10]. Cay
dwa chudt 14 cay don tinh cting gc tw nhién. Qua dura chudt dwoc goi 1a qua mong gia, qua dai
khoang 60 cm, duong kinh 10 cm, hinh thudn dai [4].

Dua chudt 1a mot loai cdy rau quan trong trén toan thé giéi [13], n6 1a mot thanh phan
chu yéu ctia mon salad, c6 thé duoc 1én men hodc st dung nhu mét loai rau nu chin. Dua
chudt chira ham lwong cao vitamin K, cucurbitacins va cac dan xudt cua chung
(triterpenoids), flavonoid (apigenin, luteolin, quercetin va kaempferol), chat chéng oxy hoa
nhu B-carotene, vitamin C, vitamin B va khoang chét [14]. Dua chudt c6 tac dung chita bénh
dang ké, c6 thé 1am giam luong cholesterol trong co thé nén rat t6t cho da va toc, c6 1oi cho
nguoi bi tiéu duong, chong ung thu. Dua chudt co huong vi nhe va mui thom tiy thude vao
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gidng do cac aldehyde khong bio hoa c6 trong qua (E, Z) -nona-2,6-dienal va cac dong phan
cis- va trans- cua 2-nonenal [17].

Hién nay dua chudt duoc trong phd bién ¢ Thanh Hoa véi nhiéu gidng khac nhau,
trong d6 phd bién 1a giébng Baby Ha Lan F1 Fadia, ddy 1a gidng c6 kha ning sinh trudng
khée, cho qua lién tuc va ndng suit cao. Tuy nhién hién nay vi¢c thu hoach dua chudt chua
¢6 co so khoa hoc ma chi dya vao kinh nghiém ctia nha 1am vudn, didu nay lam giam chat
luong cuia qua dua chudt trén thi truong. Nghién ctiru nay duoc thuc hién nhim theo ddi
nhing bién di sinh 1y, héa sinh ciia qua dua chudt & cac thoi diém khac nhau, tir d6 tim ra
thoi diém thu hai qua thich hop nhét gitp ngudi tiéu ding c¢é co s khoa hoc dé thu hoach
va bao quan dua chudt dugce tét hon.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu va dia diém nghién ciru

Gidng dua chudt Ha Lan F1 Fadia.

Thi nghiém b tri thuc nghiém dugc tién hanh tré)ng trong nha ludi, dia diém tai xa
Vinh Phuc, huyén Vinh Ldc, tinh Thanh Hoa.

Thi nghi¢m phan tich cac chi ti€u sinh ly, hoa sinh dugc phan tich tai B mon Sinh
hoc, khoa Khoa hoc Ty nhién, Truong Pai hoc Héng brrc.

2.2. Phuong phap nghién ciru
2.2.1. Phwong phdp thu mau

Mau qua dua chudt dugc thu theo phuong phap 1y mau hdn hop. Trén toan dién tich
thi nghiém, mau qua duoc thu tai nhiéu diém, trén nhiéu cdy, cac cay nay déu phat trién binh
thuong, khong sau bénh, cé tudi va diéu kién cham soc kha déng déu.

Khi qua méi hinh thanh ching t6i tién hanh danh diu hang loat qua trén céc ciy thi
nghiém va ghi chép theo ngay thang. Mdi thoi diém nghién ctru chung t6i thu miu & tat ca
cac cdy, mdi cdy 1 - 2 qua. Miu thu vé dugc tron déu, cho vao tai nilong, ghi phiéu.

Céc mau duoc thu vao budi sang, sau d6 bao quan lanh va chuyén vé phong thi nghiém.
Mot phan méu duoc ding dé phan tich ngay voi cac chi tiéu ham lugng sic t, vitamin C,
phan miu con lai duge bao quan & - 80°C dé phan tich céc chi tiéu khac.

2.2.2. Phuong phap phan tich cdc chi tiéu sinh li, hoa sinh

Xac dinh chiéu dai va dwong kinh qua: Chiéu dai va duong kinh cua qua duoc do bang
thudc kep Panme va chinh xac dén tirng cm.

Xdc dinh ham lwong sdc 16 trong vé qud bang phirong phdp quang phé theo cong thire
cua Mac - Kinney [2].

Ham luong diép luc dugce tinh theo cong thirc:

Ca (mg/l) =9,784. Es62 - 0,990. Es44

Co (mg/l) =21,426. Eess - 4,650. E¢s2

C(a+b)(mg/l) =5,134 . Ees2+20,436. Eea4
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Ham lugng carotenoit dugc tinh theo cong thirc:
Cearotenoi(Mg/1) = 4,695.Eaa0 5 - 0,268.Ceasty Sau d6 tinh lwong sic td trén 1g vo qua tuoi
crv
P.1000
Trong d6: Ees2, Eeas va Eas05 - s6 do mat do quang & bude song 662, 644 va 440,5 nm;

theo cong thuc: 4=

Ca, Cp, Catv - Ham lugng diép luc a, b va téng sé; A - Ham lugng dié€p luc trong 1g v qua
tuoi; C - Ham luong diép luc trong dich chiét sic té (mg/l); V - Thé tich dich chiét sic t6
(10ml); P - Khéi lugng mau (g).

Dinh lvong dwong khu, tinh bot theo phwong phap Bertrand [1]
alV;.100
V'.5.1000

Trong d6: X: ham lugng dudng khir (%); a: s6 mg glucose tim duoc khi tra bang tmg véi
s6 ml KMnOj4 1/30N ding dé chuan d6 mau thi nghiém trir di s6 ml KMnO4 1/30N chudn d6 &
mau ddi chimg; V: S6 ml dung dich miu pha lodng; Vi: S6 ml dung dich miu dem phan tich;
b: lwgng mau thi nghiém (g); 100: hé sb tinh chuyén thanh %; Hé s chuyén d6i g thanh m.
a.V;.100.0,9

V,b

Trong d6: Y: Ham luong tinh bot tinh theo %; a: Luong duong khir; Vi: S6 ml dung
dich mau dem phan tich; V2: S5 ml dung dich mau pha lodng; b: Khéi luong mau dem phan
tich; 100: Hé s6 tinh chuyén %; 0,9: Hé s6 chuyén glucose thanh tinh bot.

Pinh lwong axit hitu co tong s6 [11]

Ham luong dudng khir dugce tinh theo cong thue: X =

Ham lugng tinh bdt dugc tinh theo cong thiic: ¥ =

a. v,.100
v, P
Trong d6: X: Lugng axit tong sd; P: Lwgng mau phan tich (g); Vi: Tong thé tich dich
chiét (ml); V2: Thé tich dem chuan do (ml); a: Luong NaOH 0,1N chuan do (ml).
Pinh lwong vitamin C theo phirong phép chudn dg [6]

Ham lugng axit hitu co tong sé dugc tinh theo cong thirc: X =

V'.7,.0,00088.100

V,b

Trong d6: X: ham lwgng vitamin C; V: thé tich dung dich mau pha loang (ml); V1: sb
ml dung dich I, 0,0 1N chuan d6; V,: s6 ml dung dich dem phén tich; b: s6 gam nguyén liéu
dem phan tich; 0,00088: s6 gam vitamin C tuong dwong véi 1ml I, 0,01N.

Dinh luong tanin theo phwong phap Leventhal [5]

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

(a—b).V k.100%

Vg

Trong d6: X: Ham luong tanin tinh theo phan trim (%); a: Luong KMnOs dung dé
chuan d & binh thi nghiém (ml); b: Luwong KMnO, ding dé chuan do ¢ binh d6i chimg (ml);
V: Téng thé tich dich chiét (ml); V¢ Thé tich dich chiét dem phan tich (ml); g: S6 gam mau
dem phén tich; k: Hé s6 tanin: 0,00582 (ctr Iml KMnOx4 0, 1N twong duong véi 0,00582¢ tanin).

Ham luong tanin (P) tinh theo cong thure: X (%) =
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Pinh lwong pectin bang phwong phdp két tia canxi pectat [3]

Luong pectin lay dé xa phong héa (B) theo cong thirc sau: g — wr,

1

Trong d6: W: khdi lugng ciia pectin 14y pha thanh dung dich (g); Vi: Thé tich dung
dich pectin ban ddu (ml); Va: Thé tich dung dich pectin 1ay dé xa phong hoa (ml).

Ham lugng canxi pectat dugc bang hiéu ciia khéi luong gidy loc c6 két tia va gidy loc
w.0,92.100
—

Trong d6: W: khdi luong cua két tia canxi pectat (g); B: luong pectin lay dé xa phong
hoéa (g); 0,92: hé sb tinh chuyén da trir ham luong canxi trong két tiia (nghia 1a pectin chiém
92% khdi luong canxi pectat); 100: hé s6 chuyén dé biéu thi két qua theo %.

khong c6 két tia. Ham luong pectin (P) tinh theo cong thic: p —

2.2.3. Phuong phdp xir li 56 liéu
S liéu duoc xir 1i bang phan mém IRRISTAT 5.0.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Su thay ddi vé chiéu dai va dwong kinh clia qua dwa chudt

Trong qua trinh phét trién, qua dua chudt c6 su thay doi vé chiéu dai va duong kinh,
viéc theo ddi su thay dbi nay cho phép xéac dinh thoi diém qua ngimg sinh trudng va dat kich
thudc 16n nhat, 14 tién dé dé xac dinh thoi diém chin ciia qua. Chiéu dai va duong kinh ting
nhanh trong khoang thoi gian tir 2 ngay dén 10 ngay tudi, didu nay 1 do qua co su gia ting ca
vé s6 luong va kich thude té bao, ban dau do su phan bao manh, vé sau 1a su kéo dai cua té
bao. Tir 11 dén 12 ngay tudi qua dat gia tri 16n nhit vé kich thudc trong diéu kién nghién ctru.
Vao thoi diém 12 ngay, chiéu dai ciia qua dat 13,131 cm va dudng kinh dat 3,027 cm (Hinh 1).
Két qua ciia nghién ciru cho thiy & ngay thtr 11 sau khi hinh thanh qua, kich thudc qua dua
chudt tang rat chdm va hau nhu khong thay d6i, ddy 1a thoi diém trai cay da chuan bi dua chat
dinh dudng dé budc vao giai doan chin.

cm . ok
20 =4—Chiéu dai
—#-Duong kinh
15
10
5
0

Hinh 1. Sy bién d6i chiéu dai va dwong kinh
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3.2. Su bién d6i ham lwong sic té trong vo qua dwra chudt

Két qua phan tich sy bién d6i ham luong diép luc a, diép luc b va ham luong carotenoit
theo tudi phat trién cta qua dwa chudt duoc thé hién qua Hinh 2.

mg/100 . —+—Di¢p luca
&iv%8 04 —#—-Diép luc b
=@ Carotenoit
0.3
0.2
0.1
0

11 Ngay
Hinh 2. Su bién doi ham lwong sic to

Ham luong diép luc trong vé qua dua chudt dat gia tri thép & thoi diém 2 ngay tudi,
diép luc a dat 0,012 mg/g vo tuoi, diép luc b dat 0,039 mg/g vo tuoi. Tir ngay thir 2 dén ngay
thtr 8, ham lugng dié€p luc a va di€p luc b tdng nhanh va dat gia tri cao & ngay thu 8 (di€p luc
a dat 0,139 mg/g vo tuoi, di¢p luc b dat 0,245 mg/g vé tuoi). Sau 8 ngay, ham lugng diép
luc giam dan (Hinh 2). Két qua nay phu hop véi mot s6 nghién ctru cho rang su phan hiy
chét diép luc co lién quan dén su truong thanh cua mot s loai qua [9].

Ham lugng carotenoid trong qua dua chudt dat 0,006 mg/g vo tuoi & ngay thir 2
(Hinh 2). Tir 2 d&én 6 ngay tudi ham luong carotenoit ting cham, sau d6 ting nhanh theo
su sinh truong ctia qua. O ngdy thir 12, ham lugng carotenoit dat 0,119 mg/g vo tuoi. Su
giam ham luong diép luc cung vé6i su gia ting lugng carotenoit theo tudi phét trién cua
qua, & giai doan dau qua dua chudt c6 mau xanh chu yéu do luong 16n chat diép luc duge
téng hop, khi budc vao giai doan sau ctia qua trinh phat trién, carotenoit xuat hién nhiéu
hon va diép luc bi phan huy [7].

3.3. Su bién d6i ham lwong dwdng Khir va tinh bt

Nghién ctru vé sy bién d6i ham lwong duong khir va tinh bot cho phép chiing ta danh
gia mot phan chit luong ctia qua dua chudt. Ham lugng dudng khir & ngay tha 2 tuong ddi
thap dat 0,880% khdi luong thit qua tuoi. Tir 2 dén 11 ngay tudi, ham lugng dudng khir
tang nhanh va dat 1,765% khi qua duoc 11 ngay (Hinh 3). Két qua nghién ctru nay phu
hop véi nghién ctru vé lwong dudng téng sé ting nhanh trong giai doan phat trién sau ctia
mot s6 loai qua [15]. Tuy nhién, sau 11 ngdy, ham luong duong khir giam xudng, nguyén
nhan 13 do trong qu4 trinh chin, qua dwa chudt c6 cudng do ho hap ting 1én 1am giam ham
luong duong, boi vi dudng 13 nguyén lidu duge sir dung truc tiép trong qua trinh ho hip
tao nang luong [19].
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o 3 —o—Duong khir
——Tinh bt

2 4 6 8 9 10 11 12 Ngéy

Hinh 3. Sw bién d6i ham lweng dwong khir va tinh bt

Khi qua m&i hinh thanh, ham lugng tinh bot thap chi dat 1,525% khéi luong thit qua
tuoi (2 ngay tudi), ham lugng tinh bot cao nhét dat 2,318% & ngay thtr 9 (Hinh 3). Day la
thoi diém qua c6 xu hudng tich lity chat dinh dudng dé chudn bi cho qué trinh chin. Sau 9
ngay, ham luong tinh bot giam xudng va & 12 ngay tudi ham luong tinh bot chi con 1,318%
khéi luong thit qua tuoi. O giai doan nay, hoat tinh ciia enzym a-amylase tang 1én, dudi tac
dung ctia enzym o-amylase tinh bot chuyén héa thanh duong lam nguyén liéu cho qua trinh
hé hip sinh ning lwong. Két qua nay pht hop véi nghién ciru vé sy giam ham luong tinh bot
trong qua trinh chin ctuia qué xoai [20].

3.4. Su bién d6i ham lwong axit hiru co tong s6, ham lwong vitamin C

O giai doan qua dua chudt bat dau hinh thanh da tich Iy luong 16n axit hitu co va dat
t61 36,583 mg/100g khdi lugng thit qua tuoi. Thoi ky qua tir 2 dén 9 ngay tudi, ham luong
axit hitu co tong s ting dan va dat gia tri cao nhat Ia 53,188 mg/100g khdi lugng thit qua
tuoi & ngdy thir 9 (Hinh 4). Thoi ky qua tir 9 dén 12 ngay tudi, ham lugng axit hitu co giam
do axit hitu co dugc st dung trong hé hap cung cap ning lugng cho cac qué trinh téng hop
tinh bot. Mat khac, nang luong tiép tuc can cho qua trinh sinh tong hop cac chat dic trung
cho qua trinh chin ctia qua nhu cic enzim thily phan, este tao mui thom cho qua va tong hop
dudng tao vi ngot cho qua tir d6 lam giam ham lugng axit tong sb [16].

mg/100g 80 - —e— Axit hiru co téng s6
—@—Vitamin C
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20

1937 2.634 3,026 3531 3,729 4116 4515 4.327
0 —a—a— o7 |
2 3 4 5 6 7 8 9

Ngay

Hinh 4. Sy bién d6i ham lwong axit hiru co tong s6 va vitamin C
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Vitamin C duoc téng hop trong co thé thyc vt va la thanh phan dinh dudng chinh ctia
nhiéu loai qua. O qua dua chudt ham lugng vitamin C ting cham tir 2 dén 11 ngay tudi (Hinh
4), & thoi diém 11 tuan tudi ham lugng vitamin C dat 4,515 mg/100g khdi luong thit qua
tuoi. Sau 11 ngay, ham lugng vitamin C giam xudng, diéu nay Ia do vitamin C tham gia vao
qua trinh sinh tong hop ethylene, oxalate va tartrate trong qua [18].

3.5. Su bién d6i ham lwong pectin va tanin

Trong qué trinh sinh trudng va phat trién ctia qua dwa chudt, ham lugng pectin co sy
thay d6i. Ham luong pectin trong qua dua chudt chiém ti 1& thap khi qua duoc 2 ngay tudi
(0,117%), sau d6 tang chdm cho dén khi qua dugc 12 ngay tudi, lac nay ham luong pectin
dat 0,306% (Hinh 5). Su thay d6i ham luong pectin trong qua cham cho thiy d6 mém cua
dwa chudt tir khi hinh thanh dén khi chin c6 thay d6i nhung ¢ murc d6 thap, diéu nay hoan
toan phu hop voi déac tinh cta qua.

% ~
e —4—Pectin
2 1,731 1.935 —@—Tanin
1,354 L6I8 ) <43
15 -
0.917 1,504
1 -
0.5 1 0247 0262 0278 0.306
0117 0126 0158 0209
0

2 4 6 8 9 10 11 12 Ngay
Hinh 5. Sy bién d6i ham hrgng pectin va tanin

Céc hop chit tanin c6 trong nhiéu loai thuc vat, chung hoat dong nhu cac chat diéu
hoa sinh truong thuc vat [12], su thay d6i ham lugng tanin theo sy chin cua qua la co s& dé
xac dinh d6 chin cta qua. Ham luong tanin trong quéa dua chudt ting nhanh tir 2 dén 9 ngay
tudi (tir 0,917% dén 1,935%) va giam xudng trong thoi gian tir 9 dén 12 ngay tudi (tir 1,935%
xudng 1,504%) (Hinh 5). Sy suy giam nay 14 do tanin bi phan huy thanh pyrogallol va CO»
khi qua budc vao giai doan chin sinh 1y [8].

4. KET LUAN

Qua dua chudt & 11 ngay tudi dat kich thuéc gan nhu t6i da ca vé chidu dai va duong
kinh, ltc nay qua c6 mau xanh do ¢6 nhiéu chat diép luc va ham lugng carotenoit thap. Cac
thanh phan nhu tinh bét, axit hiru co tong sd, pectin va tanin thay doi theo qua trinh sinh
truong va phat trién cia qua. O ngay thir 11, qua dwa chudt ¢ gia tri cao v& ham luong
dudng khir va vitamin C va c6 gid tri thip vé ham luong tanin, pectin. Vi vay qua dwa chudt
nén dugc thu hoach & thoi diém 11 ngay tudi dé dam bao gid tri dinh dudng.
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STUDY ON PHYSIOLOGICAL AND BIOCHEMICAL
METABOLISM ACCORDING TO THE DEVELOPMENTAL AGE OF
CUCUMBER FRUIT (CUCUMIS SATIVUS L.) BABY F1 FADIA
VARIETY GROWN IN THANH HOA

Vu Thi Thu Hien, Lai Thi Thanh, Hoang Thi Hue

ABSTRACT

The research was conducted to determine the ripening time of the fruit, this is the
scientific basis for better harvesting and preservation of the fruit. Using the methods of
physiological, biochemical research and analysis of changes in some physiological and
biochemical parameters according to the growth and development of cucumber from
formation to maturity showed that the length, diameter reached almost maximum size at day
11 after anthesis. The content of chlorophyll in cucumber peel reached its highest value at
day 8 and then decreased. The content of carotenoids was low in fruit formation and then
increased until it ripens. The vitamin C content and reducing sugar content increased
continuously and reached the maximum level day 11 and then decreased slightly. The starch
content, total organic acid content and tannin content reached the maximum level when the
fruit was 9 days old and then gradually decreased. The pectin content increased from the
fruit formation until fruit ripening. Through this study, we found that the cucumber fruit
should be harvested at day 11 after anthesis to ensure the nutritional value of the fruit during
Storage.

Keywords: cucumber fruit, biochemical parameters, physiological parameters, ripening.
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