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TOM TAT

Nghién cru nhdm danh gia anh hwéng clia mua vu tréng dén chat lvong cla gidng ca chua ‘Savior. Cac chi
tiéu chat lwong cla ca chua trong qua trinh phat trién, chin dot bién, bao quan sau thu hoach dwoc dinh lvong bang
phwong phéap phan tich cong cu. Két qué cho thay, trong giai doan phat trién va chin dot bién, khéi lwgng cia ca
chua tréng vu hé (trai vu) nhé hon dang ké so véi ca chua trdng vu déng (chinh vu). Ham lwong axit hivu co tdng sé
clia ca chua vu hé cao hon khoadng 1,5 14n so véi ca chua vu déng. Mau séc, d6 cirng, ham lwgng chét ran hoa tan
tdng sb clia ca chua trdng vu hé va vu déng c6 cung xu hwéng bién ddi trong qua trinh phat trién, chin dét bién, bao
quan sau thu hoach. Ching déu cé dinh hé hap dét bién tai d6 chin 3 véi cac gia tri 1an lwot 13 1,220mmol CO./kg.h
dbi véi qua tréng vu hé; 1,331mmol COy/kg.h déi véi qua tréng vu déng. Nhw vay, gibng ca chua ‘Savior' cé kha
néng chiu nhiét t&t, phu hop tréng trong vu ddng va vu hé, khéng c6 s khac biét ré rét vé kiéu hinh. Nghién ctru tao
tién dé cho ching tdi thue hién nhitng nghién ctru chuyén sau & cip do gen va protein dé kham pha sw khac biét vé
co ché chin gitra ca chua ‘Savior’ tréng vu déng va tréng vu hé.

Tw khéa: Ca chua ‘Savior’, mua vu trdng, chat lwong qua.

Effects of Growing Season on Development
and Postharvest Ripening of Tomato Cv. Savior

ABSTRACT

This study was to evaluate the effects of growing seasons on the quality of tomato cv. Savior. The quality
parameters of the tomato during fruit development, climacteric ripening and postharvest storage were analyzed using
the instrumental methods. The results showed that the fruit weight of summer tomato (off-season tomato) was
significantly smaller than that of winter tomato (on-season tomato) during fruit development and climacteric ripening.
Meanwhile, total acidity of summer tomato was 1.5 times higher than that of winter tomato. Both summer and winter
tomato shared a similar changing pattern in color, firmness and total soluble solid content. They showed the
climacteric peak at the ripening stage 3 (turning color stage), which was 1.220 mmol COz/kg.h for summer tomato
and 1.331 mmol COy/kg.h for winter fruit. This study has affirmed that tomato cv. Savior has a good heat tolerance
capability, thus suitable to grow in both summer and winter seasons without clear differences in phenotype. Data in
this study provide a background for further performing in-depth studies at the genomic and proteomic levels to
discover the ripening mechanisms between tomato cv. Savior grown in winter and in summer.

Keywords: Tomato cv. Savior, growing season, fruit quality.

y . o Mg§. Qua ca chua chtia chu yéu 1a nuéc, ngoai ra
1. DAT VAN DE 19-Q  you T8 mioe, nee
: con cb6 carbohydrat, protein, lipid, axit hiiu co,
Ca chua (Lycopesicon esculentum Mill) vitamin (B1, B2, C, E), khoang chat (kali,
thudc ho Ca (Solanaceae), c6 ngudn goc tit Nam  mangan, magie, ddng, sit, kém), chat x¢ hoa tan,
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va chat khang oxy hoa (lycopene,B-caroten, axit
ascobic) (Anton & cs., 2017; Martinez & cs.,
2018). Vi vay, viéc st dung ca chua trong khdu
phan an hang ngay rat c6 10i cho stic khdée con
ngudi va dudge cac nha khoa hoc chiing minh 14 ¢6
thé ngan ngita mot s6 loai ung thu nhu ung thu
tién liét tuyén, ung thu rudt ké, ung thu truc
trang, phong chéng bénh tim mach, va gidm cing
thang (Rosell6 & Nuez, 2010; Liu, 2013).

Ca chua duge trong phé bién ¢ nhidu quéc
gia trén thé giéi, véi dién tich 16n thi 2 trong
cac loai rau. Nam 2019 dién tich trong ca chua
trén thé gidi 1a 5.03 triéu ha, véi san luong 181
trieu tan (FAOSTAT, 2021). O Viét Nam, ca
chua 1a loai rau 4n qud chu lyc, duge Bo Nong
nghiép va Phat trién Néng thon (PTNT) uu tién
phat trién véi dién tich trong trong nhiing nim
gan day dao dong trong khoang 23-25 ngan
hecta, truée day chi tap trung & viing dong bang
va trung du Béc By nhung nay md rong dén cac
tinh mién Trung, TAy Nguyén, vd Nam Bo do ap
dung nhiing gidng méi, c6 kha ning thich nghi
v6i diéu kién thé nhudng va khi hau da dang
(B Khoa hoc va Céng nghé, 2020). Trong s6
nhiing gibng ca chua méi lai tao c6 ca chua
‘Savior’ s¢ hitu nhiéu dic diém vugt trdi nhu cé
kha n#ng khang virus xodn vang la (S6
NN&PTNT Cao Bing, 2019). Quan trong hon,
ca chua ‘Savior’ c6 kha nang chiu nhiét cao, sinh
trudng tot, c6 thé trong vao cac thang néng nhat
6 cac tinh phia Bic va mién Trung khi ma hau
hét cac gibng ca chua truyén thong khéng thé
phat trién dugc. Pay 1a wu diém vugt troi cia ca
chua ‘Savior’ vi néu trong trai vu, ngudi noéng
dan sé ban dudc san pham véi gia thanh cao hon
nhiéu so v6i chinh vu (Céng théng tin - giao tiép
dién tu tinh Vinh Phc, 2018).

Tinh t6i thoi diém hién tai, 6 Viét Nam c6
nhiéu nghién ctu thanh coéng vé ca chua nhung
cht yéu tap trung trén k¥ thuat trude thu hoach
nhu lai tao giéng méi thich @ing véi nhiing diéu
kién khéc nghiét ctia méi truong, kiém soat dich
bénh, tao gidng c6 nang sudt cao (Mai Thi
Phuong Anh, 1998; Vii Tuyét Hoang & cs., 1999;
Nguyén Van Dinh, 2003). Trong khi d6, nhiing
nghién ctiu vé qua trinh phat trién va chin dot
bién ctia giong ca chua chiu nhiét khi dudc trong
chinh vu va nghich vu van chua dugc nhiéu nha
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khoa hoc trong nuéc quan tdm. Muc dich caa
nghién cttu nay nhim tim hiéu méi tuong quan
gitia kha nang chiu nhiét, dién bién qua trinh
sinh trudng, chin dot bién, va chat lugng cua ca
chua ‘Savior’ ¢ cac giai doan khac nhau, dugc
trong vu dong va vu hé théng qua viéc so sanh
cac chi tiéu chat lugng vat ly, sinh ly, va héa
sinh ctaa qua.

2. PHUONG PHAP NGHIEN cUU
2.1. Vat liéu

Gidng ca chua chiu nhiét ‘Savior’ dudc tréng
vu dong ndm 2019 va vu hé nam 2020. Vat liéu
va hoéa chat st dung trong nghién ciu gom
NaOH (Merk, Dtc); khi mang Helium va khi
Hydro tinh khiét (Messer, Viét Nam); 3 hén hop
khi dung dé xay dung dudng chudn cho dinh
lugng noéng d6 khi CO,, O,, va ethylene trén
may sic ky khi 1an ludt la: 0,49ppm ethylene +
1% CO,, + 21,1% O,; 5,25ppm ethylene + 5,25%
CO,, + 5,03% O,; 50,3ppm ethylene + 2,02%
CO,, + 1% O, (Messer, Singapore).

2.2. Bo tri thi nghiém

Tu nhiing luéng ca chua trong trong vuon,
300 cay trong ctua vu déng va 300 cdy trong vu
hé dugc lua chon ngiu nhién cho thi nghiém.
Trén nhiing ciy ca chua nay, 3.000 hoa dugc deo
bién dé danh d4u tudi sinh hoc clia ching ké tit
thoi diém ra hoa, chia lam 3 dgt, mbi dot cach
nhau ti 2-3 ngay d6i véi ca chua vu hé va 4-5
ngay d6i véi ca chua vu dong dé bao phi mot
phé rong su dao dong vé sinh hoc gitia cac tra
hoa. Khi deo bién cho hoa, d6i véi cay, loai bd
cac cay dau tién va cudi cing ciia mdi ludng va
cac ludng bao xung quanh vuon. Déi véi hoa,
loai bd cdc chum hoa trén ngon va duéi cung.
M&di chum hoa chi deo bién t6i da cho hai hoa,
loai bé bong hoa ¢ dau cudng va ngon.

Trong nghién ctiu nay, ca chua trong 6 vu
déng va vu hé déu dudc thu hai § nhiing giai
doan sau: (1) giai doan phat trién ctia qua gém
qua chua thanh thuc sinh Iy IMG); (2) giai doan
chin gébm qua xanh gia (d6 chin 1 - PC1), qua
chuyén mau (d6 chin 2 - PC2), qua c6 mau xanh
da cam nhat (dd chin 3 - DC3), qua c6 mau da
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cam (dd chin 4 - DC4), qua c6 mau dd, ciing (dd
chin 5 - DC5), va qua c¢6 mau dd, mém (d6 chin 6
- DC6); va (3) giai doan chin sau thu hoach gbm
qua thu hoach é DC6 va dugc bao quan sau 6
ngay (DC6+6) va sau 12 ngay (PC6+12). Hinh
thai bén ngoai va phan thit qua bén trong cua
qua tit IMG dén DC6 dugc thé hién trén Hinh 1.
Tai mdi thoi diém & giai doan (1) va (2), 40 qua
duge thu hoach va chuyén vé phong thi nghiém.
Riéng giai doan (3), 200 qua 6 PC6 dugc dong
thoi thu hoach, sau d6 dudc bao quin trong
khay nhua, bao géi bing tdi polyethylene c6
dién tich duc 156 0,5% & 18°C, @6 4m 80% dung
lam mau phan tich sau thu hoach. Tai méi thoi

diém phén tich, 40 qua ca chua dudc 14y mau dé
phan tich nhiing chi tiéu chat lugng sau: khoi
lugng, mau sic, do cting, ham lugng chit kho
hoa tan téng s6, ham lugng axit hitu co téng s6
va cuong do6 ho hap.

2.3. Phuong phap phéan tich

2.3.1. Khéi lugng cua qua

Khéi lugng ctia qua dude xac dinh bang
cach can khdi lugng tiing qua tai cac thoi diém
phan tich st dung cin k¥ thuat (sai s6 + 0,001g)
(Satorius, Diic). K&t qua phan tich 1a gia tri

trung binh cta 5 lan 1ap lai.

IMG bC1

bC4 bCb

~ ~ ,r o ~ 3 3 3 ra 3 ’\‘) ~ 3 3 ’
Hinh 1. Hinh thai ctia ca chua ‘Savior’ d giai doan phat trién va giai doan chin cuia qua

bC2 bC3

bCo
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2.3.2. Mau sic

Mau séc vé qua duge xac dinh bang may do
mau Minolta CM 2600D (Konica Minolta, Nhat
Ban). Mau sic ctia vé qua dude thé hién qua gia
tri goc mau (H), don vi do la ° (d0), dugc tinh
toan ti chi s6 a* va b*, theo cong thic:

H° = arctan b—
a

Két qua phan tich 1a gia tri trung binh cta
10 1an lap lai.

2.3.3. D6 citng

Do ciling cta qua dude xac dinh bing may
do dd cting Mark-10- ESM 303 (M), do 6 2 vi
tri doi dién trén dudng xich dao cta qui. Do
cting cua cua qua duge thé hién gian tiép qua
luc t6i da dé mot dau do véi duong kinh 1a 8mm
can dé lin 2mm trén bé mit qua véi tée d6 20
mm/phit. K&t qud phan tich 1a gii tri trung
binh ctia 10 1an lap lai.

2.3.4. Ham lugng chit rian hoa tan téng sé’

Ham lugng chat rén hoa tan téng s6 duge
xac dinh theo TCVN 7771:2007, st dung chiét
quang ké& k§ thuat s6 ATAGO (Atago Co., Ltd,
Nhat). Két qua phan tich 1a gia tri trung binh
cua 5 lan lip lai.

2.3.5. Ham lugng axit hitu co téng sé

Ham lugng axit hiiu cd téng s6 trong ca
chua dugc xac dinh bang phuong phap chuén do
dién thé theo TCVN 5483-1991.

Ham lugng axit tdng s§ (X- g/100ml) cta ca
chua dugc tinh theo cong thic:
V x K x 1000

\Y

1

X:

Trong do:

V: Thé tich NaOH 0,1N tiéu t6n dé trung
hoa axit ¢ trong mau (ml);

V,: Thé tich mau huit dé chuén d6 (ml);

K: Hé s6 dé tinh ra s6 gam axit tuong tng
(@61 véi axit citric K = 0,0064).

Két qua phan tich 1a gia tri trung binh cta
51an lap lai.
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2.3.6. Cuong dé hé hap

Cuong d6 hé hép cta qua ca chua dudc thé
hién théng qua lugng khi CO, sinh ra cia mot
don vi khéi lugng qua trong mét don vi thoi
gian. Pé xac dinh cuong d6 hé hip, qua dudgc
nudi trong binh kin é 18°C trong 2 gidg, sau d6
noéng do CO, dudc xac dinh bing may sic ky khi
(GC) Clarus®580 GC  (Perkin
Singapore). Diéu kién phan tich miu trén may
GC nhu sau: loai cot: 7HaySep N60/80. 1/8“- Sf,
khi mang: Helium, téc d6 dong khi mang: 30
ml/min, nhiét d6 budng GC: 60°C, thé tich miu
bom vao cdt: 0,25ml, bo phan phat hién: dau do
din nhiet - TCD (thermal conductivity
detector). Nhiét d6 lam viéc ctia dau do: 200°C.

Cudng d0 ho hap duge tinh theo cong
thic sau:

Elemer,

(nco, -nco, )

rCOZ - mxt

Trong d6:

Yoo, : Cuong do0 san sinh khi CO,
(mmol/kg.h);

nCO, : S6 mmol CO, tai thoi diém nudi
mau ban dau (mmol);

nCOzf : 86 mmol CO, tai thoi diém két thic
nudi mau (mmol);

m: Khoi lugng ctia mau ca chua (kg);

t: thoi gian nudi mau (h).

r p.xV
nCo, =[CO, |x=:
i L i RxT
) pix(Vl—mj
“lco Jx—__HJ
L5 RxT
r \Y%
nCo, =[O, |x2=
oL t RxT
pfx{Vl—mJ
_ H
_[CO2T]X—RXT
Trong do:

€O, |+ Néng do CO, do duge tai thdi diém

nudi mau ban dau (%);
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[coz' J . Néng d6 CO, tai thoi diém két thic
nudi mau (%);

pi Ap suét binh nudi mau tai thoi diém ban
dau (Pa);

pe: Ap sudt binh nuéi mAu tai thoi diém két
thic (Pa);

V1: Thé tich cta binh nudi (m?);

u: Khéi lugng riéng cua qua (u = 873 m?/kg);

R: Hing s6 khi (R = 8.314 J/mol.K);

T: Nhiét d6 nuoi mau (K).

Két qua do la gia tri trung binh cta 5 lan
lap lai.

2.4. X 1y s6 liéu

S6 liéu thi nghiém thu dugec khi xac dinh
céc chi tiéu chat lugng duge phan tich trén phan
mém Origin va SPSS phién ban 22.0. Su khac
biét cua gia tri trung binh ctia cac chi tiéu chat
lugng trong cing mdt vu mua nhung § cac thai
diém phan tich khac nhau duge danh gia nho
phép so sanh Tukey v6i1 gidi han tin cay 95%. Su
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khéc biét cua gia tri trung binh cua céc chi tiéu
chét lugng gitia hai vu mua tai cing thoi diém
phan tich dugc kiém dinh nho T-test.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia mua vu trong dén
khéi lugng ctia ca chua trong qua trinh
phat trién, chin dét bién, va bao quan sau
thu hoach

Khoéi lugng 12 mot trong nhiing chi tiéu vat
1y biéu hién qua trinh ting tudng va phat trién
cta qua. Su thay d6i vé khéi lugng clia qua ca
chua ‘Savior’ tréng vu dong va vu hé dude thé
hién trén hinh 2.

Két qua hinh 2 cho thay khoéi lugng cta ca
chua tréng vu déng trong qua trinh phat trién
va chin dot bién déu cao hon rd rét (o = 5%) so
véi khoi lugng ca chua trong vu hé. Sang giai
doan bao quan sau thu hoach, khéi lugng cua ca
chua tréng vu déng va ca chua trong vu heé
khéng cé su khac biét c6 nghia vé théng ké, dao
dong tu 72,13g dén 90,59g.

100 4 abA
bcA
cA —F

80 -
abB abB

60 bB

Khéi lvong (g)

40

20 |

IMG bcC1 bC2 bC3

bcA Ed

bC4 bCs bC6

[ Jvudéng
aA . he

abA
1 aa bcA

abA

bA
abB a

abB

bC6+6 DC6+12

Giai doan phat trién, chin dét bién va bao quan sau thu hoach

Ghi chu: Sai s6'chuan cia gid tri trung binh dugc tinh ti két qua do cia 5 1an lap lai. Trong cung mot mua vu
trong, & cdc giai doan phéan tich khic nhau nhiing cét c6 cung chit cai in thuong thi khéng cé su khic biét cé
nghia vé khéi Iugng & dé tin cay 95% trong phép so sanh Tukey mot chiéu. Tai cing mét thoi diém phan tich,
nhiing cbt cé cung chii cai in hoa thi khéng cé su khéc biét c6 nghia vé khéi Iuong & db tin cay 95% trong phép

thi T-test.

Hinh 2. Anh huéng cia mua vu trong dén khéi lugng ctia qua ca chua ‘Savior’
trong qua trinh phat trién, chin dot bién va bao quan sau thu hoach
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aA aB aA T oA |:|Vu dong
Vu hé
o Ca I
_ 807
S dA 4a
3 .
60 + €
E eB fA B efAfB fA fA
3
40
20
0 T
IMG BCl bC2 bBC3 bC4 DC5 DC6 DC6+H6DC6+12

Giai doan phat trién, chin dét bién va bao quan sau thu hoach

Ghi chu: Sai s6 chuan cia gia tri trung binh dugc tinh tir két qua do cta 10 Ian lap lai. Trong ciing mét mua vu
tréng, ¢ cac giai doan phan tich khac nhau nhiing cét cé cing chit cai in thuong thi khéng cé su khac biét cé

nghia vé gia tri géc mau & dé tin ciy 95% trong phép so sanh Tukey mot chiéu. Tai cung mot thoi diém phan

tich, nhiing cét c6 cung chii cai in hoa thi khong cé su khac biét c6 nghia vé gia tri géc mau & dé tin cay 95%

trong phép thit T-test.

i R P N < N .
Hinh 3. Anh hudng ctia mua vu trong dén mau sac cua qua ca chua ‘Savior’

trong qua trinh phat trién, chin dot bién va bao quan sau thu hoach

Trong giai doan phat trién va chin dot bién,
khoi lugng ca chua tréng vu déng ting dan tir
77,29g khi qua chua trudéng thanh (giai doan
IMG) va dat gia tri cao nhat 14 99,77g 6 DC6. Su
gia tang khéi lugng trong qué trinh phét trién
va chin d6t bién 1a két qua clia qua trinh téng
hop va tich lity cac chat dinh dudng ma cha yéu
1a duong va tinh bot, ciing véi su trucng nudc
cua té& bao (Giovannoni, 2004). Trong giai doan
bao quan sau thu hoach, khéi lugng ctia qua ca
chua gidm dan va dat 83,27g 6 giai doan
PC6+12. Nguyén nhan c6 thé 1a do sy mat nude
trong qua trinh bao quan, déng thdi qua trinh di
héa lam tiéu hao cac chat dinh dudéng nhanh
hon so véi qua trinh dong héa. Két qua nay ciing
trung khép véi quy luat bién d6i vé khéi lugng
ctia ca chua gidng Bonaparte trong nghién ctiu
ctia Van de Poel & cs. (2012).

D061 véi ca chua trong vu hé, khéi lugng qua
¢6 su thay d6i nhung khong dang ké giiia trong
qué trinh phat trién, chin d6t bién va bao quan
sau thu hoach. Cu thé, khéi lugng trung binh
cia qua dao ddéng trong khoang tu 49,04g dén
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73,27g. Nguyén nhin 1a do vu hé la trai vu
trong ca chua, mic du Savior 14 giéng ca chua
chiu nhiét nhung do khi hau néng néng, khic
nghiét lam anh hudng dén qua trinh sinh
trudng va phat trién cta qua.

3.2. Anh huéng ctia mita vu trong dén mau
sic cua ca chua trong qua trinh phat trién,
chin do6t bién, va bao quan sau thu hoach

Mau sic 1a mot trong nhiing dic diém bé
ngoai quan trong dung dé danh gia d6 chin ciing
nhu chét luong cta ca chua. Su thay déi vé mau
séc ctia qua ca chua ‘Savior’ trong vu déng va vu
hé dugc thé hién thong qua chi tiéu géc mau va
dugc trinh bay & trén hinh 3.

Ca chua ‘Savior’ trong vu déng va vu hé déu
¢6 chung xu huéng bién ddi mau séc trong qua
trinh phat trién, chin dot bién, va bao quan sau
thu hoach. Cu thé, mau sic cia qua chua thanh
thuc sinh Iy (IMG) va qua dat d6 chin 1 (DC1) c6
gia tri géc mau cao nhat, khoang 105°, tuong ting
mau xanh do diép luc quy dinh. Khi qué vao giai
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doan chin, tit DC1 dén DC6, gia tri gbc mau giam
manh t 105° xudng 50° (Hinh 3), tuong ting véi
mau sic cia qua chuyén td mau xanh 14 cay
sang mau dé do khi qua chin chlorophyll bi phan
huy dong thoi lycopen duge sinh tong hgp (Sahlin
& cs., 2004). O giai doan bdo quan sau thu hoach,
mau sic qua khong cé su thay d6i o rét. Mic du
két qua phan tich cho thiy c6 su khac biét vé
mau séc gitta ca chua trong vu dong va ca chua
tréng vu hé 6 d6 chin 3 (DC3), d6 chin 6 (DC6) va
PC6+6 nhung su khéc biét nay c6 thé dén ti su
dao dong sinh hoc gifia cac qua ca chua. Két qua
cia nghién ctiu nay cho thdy, gidng ca chua
‘Savior’ tréng trai vu c6 kha niang phan huy
chlorophyll va sinh tdng hop lycopen tuong tu
nhu ca chua tréng chinh vu. Néi cach khac,
khong c6 su khac biét vé cuong d6 mau ddé cua
qua ca chua Savior trong chinh vu va trai vu,
diéu nay khing dinh r6 ca chua ‘Savior’ c6 kha
néng chiu nhiét t6t. Trai nguge véi giong ca chua
truyén thong khéng chiu nhiét, néu qua trinh
chin dién ra trong méi truong cé nhiét do cao,
qué trinh sinh téng hop lycopene bi tic ché, thay
vao d6 qua trinh tich liiy carotenoid chiém uu
thé. Diéu din dén ca chua du § do chin 5, 6
nhung qua khéng dat dudc mau d6 ma chi coé
mau vang cam, tudng dng véi géc mau trong
khoang 60° (Nardos & cs., 2015, Vu Thi Thuy
Duong & cs., 2016).

3.3. Anh huéng clia miia vu tréng dén dé
ciing cua ca chua trong qua trinh phat trién,
chin dgt bi€n va bao quan sau thu hoach

Tuong tu nhu mau sic, do cing la mét
trong nhiing chi tiéu co ban dé danh gia chat
luong ctia qua ca chua. Su thay d6i vé d6 cting
clia qua & cac giai doan khac nhau duge thé hién
trén hinh 4.

Két qua hinh 4 cho thay su khéc biét vé do
cling cia qua ca chua trong chinh vu va trai vu
trong giai doan phat trién. Tuy nhién, khi qua
chuyén sang giai doan chin va bao quan sau thu
hoach, d0 cting cia ca chua trong vu déng va vu
hé déu c6 cung xu huéng giam dan. Cu thé, d6i
véi ca chua trong vu dong, trong giai doan phat
trién, do cting ctia qua tang lén tit 14,7 N (IMG)
dén 16,3 N (DC1), sau dé giam manh xudng con

4,7 N 6 DC6 trong giai doan chin dot bién va
gan nhu khong d6i trong giai doan bao quan sau
thu hoach. Déi véi ca chua trong vu hé, d6 cting
cia qua giam din tu khi qua chin chua thanh
thuc (16,5 N) va dat 4,4 N tai 6 chin 6 (DC6).
Chuyén sang giai doan bao quan sau thu hoach,
d6 cting ctia qua c6 su bién ddi nhung khéng
dang ké. Do cting caa ca chua giam di khi qua
bit ddu chin la két qua hoat dong cua hé
enzyme pectinase, ching chuyén héa cac hop
chat pectin tit dang khong hoa tan sang dang
hoa tan (Wang & cs., 2018). Nguyén nhan cta
su giam dan vé do cting khi qua chuyén sang
giai doan chin con c6 thé 1a do su thay d6i vé ap
sudt truong nudc trong t€ bao (Hertog & cs.,
2014). Két qua 6 nghién ciu nay trung khép véi
quy luat bién d6i do ctng cta gidng ca chua
‘Savior’ trong nghién cttu cua Tran & cs. (2017)
va d nhiing giéng ca chua khac nhu Bonaparte
(Van de Poel & cs, 2012) va bay giong ca chua
trong nghién ctiu cia Kaur & cs. (2013).

3.4. Anh huéng ctia mia vu trong dén ham
luong chat ran hoa tan téng s6 cua ca chua
trong qua trinh phat trién, chin dot bién
va bao quan sau thu hoach

Su bién d6i ham lugng chat rén hoa tan téng
s0 (TSS) cua ca chua trong vu dong va vu he
trong qua trinh phat trién, chin dot bién, va bao
quan sau thu hoach duge thé hién trén hinh 5.

S6 liéu hinh 5 cho thay khong c6 su khac
biét c6 ¥ nghia théng ké (o = 5%) vé ham lugng
ch&t rén hoa tan téng s6 (TSS) trong qua trinh
phat trién, chin dét bién, va bao quan sau thu
hoach giiia ca chua trong vu dong va vu heé.
Trong cing mot mua vu trong, ham lugng TSS
khong c6 su thay d6i dang ké gifia cac thoi diém
phéan tich, dao dong tu 3,6-4,2%. Nguyén nhan
TSS bién dong khong nhiéu & ciac dd gia khac
nhau cta qua la do trong suét qua trinh phat
trién, chin d6t bién va bao quan sau thu hoach,
cac qua trinh déng héa va di héa dién ra song
song. K&t qua nay tuong ting véi nghién ctu caa
Bui & cs. (2010) va Tran & cs. (2017). S6 liéu
phan tich trong nghién ctiu nay cting cho thiy
ca chua ‘Savior’ tréng trai vu c6 ham lugng chat
rén hoa tan téng s6 tuong tu nhu ca chua tréng
chinh vu.
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Ghi chu: Sai s6 chuén ctia gi4 tri trung binh dugc tinh ti két qua do cta 10 lan ldp lai. Trong ciing mot mua
vu tréng, 6 cc giai doan phéan tich khic nhau nhiing cét cé cing chit cai in thuong thi khéng cé su khac biét
¢6 nghia vé do cing & dé tin cay 95% trong phép so sanh Tukey mot chiéu. Tai cung mét thoi diém phén tich,
nhiing cét c¢6 cung chit cai in hoa thi khéng c6 su khéc biét c6 nghia vé dé ciing & dé tin cay 95% trong phép
thit T-test.

Hinh 4. Anh huéng cia mua vu trong dén do ciing ciia qua ca chua ‘Savior’
trong qua trinh phat trién, chin dot bién va bao quan sau thu hoach
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Giai doan phét trién, chin d6t bién va bao quan sau thu hoach
Ghi chu: Sai s6'chuan cia gid tri trung binh dugc tinh ti két qua do cia 5 1an lap lai. Trong cung mét mua vu
trong, & cac giai doan phan tich khac nhau nhiing cot cé ciing chit céi in thuong, khong cé su khac biét cé nghia
vé TSS 6 do tin cdy 95% trong phép so sanh Tukey mét chiéu. Tai cung mét thoi diém phan tich, nhiing cét cé
cung chit cai in hoa thi khéng cé su khac biét c6 nghia vé TSS & do tin cay 95% trong phép thit T-test.
Hinh 5. Anh huéng ctia mila vu tréng dén ham lugng chat rin hoa tan téng sé clia qua

trong qua trinh phat trién, chin va bao quan sau thu hoach
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3.5. Anh huéng ctia mua vu trong dén ham
lwgng axit hitu co tong sé trong qua trinh
phat trién, chin dot bién, va bao quan sau
thu hoach

Cung véi TSS, ham lugng axit hitu cd tong
$6 12 mot trong nhiing chi tiéu dé danh gia chat
luong cam quan cta qua. Su bién d6i ham lugng
axit hiiu co téng s6 cta ca chua ‘Savior’ & cac d6
gia sinh 1y khac nhau duge thé hién trén hinh 6.

Két qua phan tich cho thdy ca chua tréng vu
hé c¢6 ham lugng axit hitu co téng s cao hon 16
rét so vdi ca chua trong vu dong trong sudt qua
trinh phat trién, chin dot bién, va bao quan sau
thu hoach (Hinh 6). Khi qua chua thanh thuc
sinh 1y, ca chua trong vu hé c¢6 ham lugng axit
hitu ¢o téng s6 cao hon 0,07 g/100ml so véi ca
chua tréng vu dong. Sang giai doan chin d6t bién
va bao quan sau thu hoach, ham lugng axit hiiu

co tong s6 cua ca chua trong vu hé cao hon
khoang 1,5 14n so véi ca chua trong vu dong. Doi
véi ca chua trong vu déng, ham lugng axit hiiu co
tong s6 khong c6 su thay d6i ro rét tir giai doan
qua dang phat trién IMG) cho dén PC6 (khoang
0,21-0,27 g/100ml). Sang giai doan bao quan sau
thu hoach, ham lugng axit hitu co téng s6 bit dau
giam va dat 1,66 g/100ml tai DC6+12. Trong khi
d6, ca chua tréng vu hé c6 su tang lén rd rét vé
ham lugng axit hiiu co tdng s6 ti giai doan chin
chua thanh thuc (2,88 g/100ml) dén giai doan
qua truéng thanh (4,07 g/ml). Sang giai doan
chin va bao quan sau thu hoach, ham ludng axit
hitu co téng s6 c6 su bién d6i nhung khong khac
biét c6 ¥ nghia, dao dong trong khoang 0,34-0,41
g/100ml. Két qua nghién ctiu nay cho thay ca
chua trong trai vu c6 do chua cao hon ca chua
trong chin vu trong qua trinh phat trién, chin va
bao quan sau thu hoach.
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Giai doan phat trién, chin dét bién va bao quan sau thu hoach

Ghi chi: Sai s6 chuan ctia gia tri trung binh dugc tinh ti két qué do cia 5 14n lap lai. Trong cing mot mia vu
trong, 6 cac giai doan phan tich khac nhau, nhiing cdt c6 ciing chif cai in thuong khéng cé su khac biét c6 nghia
vé ham lugng axit hitu co tong s6 ¢ do tin cay 95% trong phép so sanh Tukey mot chiéu. Tai cing mét thoi diém
phan tich, nhiing cét ¢6 cing chit cai in hoa thi khong c6 su khéac biét c¢6 nghia vé ham lugng axit hitu co téng s6

6 dé tin cay 95% trong phép thit T-test.

Hinh 6. Anh hudng ctia mua vu trong dén ham lugng axit hitu co tong sé clia qua ca chua

‘Savior’ trong qua trinh phat trién, chin dot bién, va bao quan sau thu hoach
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Chu thich: Sai s6 chuan cia gi4 tri trung binh dugc tinh ti két qué do cia 5 Ian l4p lai. Trong cing mét mua vu

trong, 6 cdc giai doan phéan tich khac nhau nhiing cét c6 cung chit cai in thudng thi khéng cé su khac biét cé
nghia vé cuong do ho hap & do tin ciy 95% trong phép so sanh Tukey mét chiu. Tai cuing mét thoi diém phan

tich, nhiing cét c6 cing chii cai in hoa thi khéng c6 su khac biét c6 nghia vé cuong dé hé hap & doé tin cay 95%

trong phép thit T-test.

Hinh 7. Anh huéng cia mua vu trong dén cuong dé hé hap ctia qua ca chua ‘Savior’

trong qua trinh phat trién, chin d6t bi€n va bao quan sau thu hoach

3.6. Anh huéng ctia mua vu trong dén
cuong do hé hap cta ca chua trong qua
trinh phat trién, chin dot bién, va chin sau
thu hoach

Cuong d6 hoé hap duge thé hién théng qua
lugng CO, giai phéng ra trén mot don vi khoi
lugng qué trong mot don vi thoi gian. Su bién
ddi cudng d6 ho hdp caa ca chua tréng vu déng
va vu hé trong qué trinh phat trién, chin dot
bién va bao quan sau thu hoach dugc thé hién
trén hinh 7.

Ca chua trong vu hé (trai vu) sé hitu clung
kiéu hé hap dot bién nhu ca chua trong vu doéng
(chinh vu) (Hinh 7). Cu thé, qua trinh ho hép
cua ca chua tréng vu déng va ca chua vu hé déu
dién ra manh mé khi qua chuyén sang giai doan
chin va dat dinh ho6 hap tai do chin 3 (DC3), sau
d6 gidm manh & cac giai doan chin tiép theo, va
gdn nhu khéng d6i trong sudt thdoi gian bao
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quan sau thu hoach. Tuy nhién, trong qua trinh
bao quan sau thu hoach, ca chua trong vu hé hé
h&p manh mé hon so vé6i ca chua tréng vu déng
(P < 0,05). Doi véi ca chua trong vu dong, cudng
d6 ho hép cta qua tang lén dang ké khi qua &
giai doan phat trién (IMG) (0,569 mmol
CO,/kg.h) dén dé chin 1 (1,100mmol CO,/kg.h).
Sau d6 cuong d6 hé hap cua qua tiép tuc ting
dot bién va dat dinh hé hap tai d6 chin 3
(1,331mmol CO,/kg.h). T d6 chin 4 trd di,
cuong do ho hap giam manh va dat 0,855mmol
COy/kg.h & @ chin 6. Sau d6, cuong do6 hd hap
clia qua 6 d6 chin 6 giam manh sau 6 ngay bao
quan (PC6+6) va gan nhu khong d6i sau 6 ngay
bao quan két tiép (DC6+12).

D61 véi ca chua trong vu he, sy ho hap dot
bién dién ra it manh mé hon so véi ca chua trong
vu dong. Cu thé, ti giai doan phéat trién (IMG)
dén do chin 1, cuosng d6 ho hap cé tang 1én (ti
0,762-0,911mmol COy/kg.h) nhung khong khac
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biét c6 nghia ¢ mic o = 5%. Chuyén sang giai
doan chin dot bién, cuong do ho hap ting lén rd
rét va dat gid tri cao nhat tai d6 chin 3
(1,220mmol CO,/kg.h), sau d6 gidm xudng con
0,855mmol CO,/kg.h tai d6 chin 6 va tiép tuc
giam dan sau 12 ngay bao quan (DC6+12). Két
qua nay co su tuong déng véi nghién citu cua Van
de Poel & cs. (2012) vé su thay déi cudng d6 ho
hap. Tuy nhién do khac biét vé giéng ca chua va
diéu kién khi hau, thd nhudng va ky thuat canh
tac, ca chua giong Bonaparte dat dinh ho hap dot
bién tai d6 chin 4. Cuong dd ho hap 1a chi tiéu
quan trong dé danh gia hoat dong trao ddi chat
cua t& bao vi néng lugng thu dudc tit qua trinh ho
hép thic day tat ca cac phan tng héa sinh trong
t& bao. Khi qua ca chua chuén bi thanh thuc sinh
ly va budc vao thoi ky chin, mot loat qua trinh
trao d6i chdt va nhu cAu ning lugng sinh hoc
dién ra manh mé, do d6 qua phai hé hap nhiéu
hon nham cung cip dt nang lugng can thiét cho
cac qua trinh nay. Trong khi d6, theo thoi gian
bao quan sau thu hoach, t& bao bi gia héa, vat
chat du trii trong qua gidm dan, do vay cudng do
hé hap cua qua gidm di (Brady, 1987).

4. KET LUAN

Két qua ctia nghién ctiu nay da chi rd anh
hudng ciia mua vu trong dén chat lugng cua ca
chua ‘Savior’ trong giai doan phat trién, chin
dot bién, va bao quan sau thu hoach. Cu thé,
khoi lugng caa ca chua ‘Savior’ trong vu hé nho
hon so véi ca chua vu ddng. Ham lugng axit htiu
co tong sO cta ca chua trong vu hé cao hon
khoang 1,5 14n so vé6i ca chua trong vu déng.
Trong khi d6, su thay d6i vé géc mau, do cing
va ham lugng chit rin hoa tan téng sd cua ca
chua tréng vu hé khong cé su khac biét ré rét so
véi ca chua tréong vu doéng. Hon niia, ca chua
trong vu hé c6 cung xu huéng hé hap dot bién
nhu ca chua trong vu dong va déu dat dinh ho
h&p tai d6 chin 3 (1,220mmol COy/kg.h déi véi
qua trong vu hé va 1,331mmol COy/kg.h déi véi
qua tréng vu dong). Nhu vay, thong qua két qua
cta nghién ctu nay ching ta c6 thé két luan
gidng ca chua ‘Savior’ c6 kha n#éng chiu nhiét
tot, thich tng véi diéu kién khi hau ning néng,

khéc nghiét cia mua hé, ¢6 kiéu hinh va chi tiéu
chat lugng kha tuong déng véi ca chua tréng vu
doéng. Nhiing nghién ciiu chuyén sau 6 cdp do
phan ti (cap do gen va protein) can dudc thuc
hién dé so sanh co ché chin cta ca chua ‘Savior’
trong chinh vu va trai vu.

LOI CAM ON

Nghién ctiu nay dudc tai tr¢ béi Quy Phat
trién khoa hoc va Coéng nghé quéc gia
(NAFOSTED) trong dé tai ma s6 FWO.106-
NN.2017.01.

TAI LIEU THAM KHAO

Adalid A.M., Rosell6 S. & Nuez F. (2010). Evaluation
and selection of tomato accessions (Solanum
section Lycopersicon) for content of lycopene, -
carotene and ascorbic acid. Journal of food
composition and analysis. 23(6): 613-618.

Brady C.J. (1987). Fruit ripening. Annual review of
plant physiology. 38: 155-178.

Bui H.T., Makhlouf J. & Ratti C. (2010). Postharvest
ripening characterization of greenhouse tomatoes.
International  Journal of Food Properties.
13(4): 830-846.

B¢ Khoa hoc va Cong nghé (2020). Nghién ctru chon
tao giéng ca chua lai ning suét cao, chit luong tdt
phu hop cho cac tinh phia Nam. Truy cép tu
https://www.vista.gov.vn/news/ket-qua-nghien-cuu
-trien-khai/nghien-cuu-chon-tao-giong-ca-chua-lai-
nang-suat-cao-chat-luong-tot-phu-hop-cho-cac-tinh
-phia-nam-3591.html, ngay 15/3/2021.

Cheng T.S., Floros J.D., Shewfelt R.L. & Chang C.J.
(1988). The effect of high-temperature stress on
ripening of tomatoes (Lycopersicon esculentum).
Journal of plant physiology, 132(4): 459-464.

Cong thong tin - giao tiép dién ta tinh Vinh Phuc
(2018). Hiéu qua md hinh trong ca chua ghép trén
gbc ca tim & xi Bach Luu. Truy cép tir
https://vinhphuc.gov.vn/ct/cms/tintuc/Lists/KyNie
mNgayTruyenThong/View_detail.aspx?ItemID=91
10, ngay 19/05/2021.

FAOSTAT (2021). Growing areas and quantity of

tomato in the world. Received from
http://www.fao.org/faostat/ en/#data/QC, on March
15, 2021.

Giovannoni J.J. (2004). Genetic regulation of fruit
development and ripening. The plant cell.
16(suppl 1): S170-S180.

817



Nghién ctru anh hwéng clia mua vy tréng dén qua trinh phat trién va chin sau thu hoach ctia gibng ca chua ‘Savior’

Hertog, M. L., Ben-Arie, R., Roth, E., & Nicolay, B.
M. (2004). Humidity and temperature effects on
invasive and non-invasive firmness measures.
Postharvest biology and technology. 33(1): 79-91.

Kaur D., Sharma R., Abas Wani A., Singh Gill B. &
Sogi D.S. (2006). Physicochemical changes in
seven tomato (Lycopersicon esculentum) cultivars
during ripening. International Journal of Food
Properties. 9(4): 747-757.

Lelievre J.M., Latché A., Jones B., Bouzayen M. &
Pech J.C. (1997). Ethylene and fruit ripening.
Physiologia plantarum. 101(4): 727-739.

Lopez Camelo, Andrés F. & Perla A. Gomez.
Comparison of color indexes for tomato ripening.
Horticultura Brasileira. 22(3): 534-537.

Nardos T., Mohammed A. & Gebreselassie W. (2015).
Degradation and formation of fruit color in tomato
(Solanum lycopersicum L.) in response to storage
temperature.  American  Journal of Food
Technology. 10(4): 147-157.

Picton S. & Grierson D. (1988). Inhibition of
expression of tomato-ripening genes at high
temperature. Plant, Cell &  Environment.
11(4): 265-272.

Reid M.S. & Pratt HK. (1970). Ethylene and the
respiration climacteric. Nature. 226(5249): 976-977.

Sahlin E., Savage G.P. & Lister C.E. (2004).
Investigation of the antioxidant properties of

tomatoes after processing. Journal of Food
composition and Analysis. 17(5): 635-647.

818

S NN&PTNT tinh Cao Bang (2019). Quy trinh k¥
thuat san xuit ca chua Savior theo huéng an toan.
Truy cap tir https://sonongnghiep.caobang.gov.vn/
snnptnt/1324/32694/83419/653025/ Trong- trot/-
Quy-trinh-ky-thuat-san-xuat-ca-chua- Savior- theo-
huong-an-toan.aspx, ngay 19/05/2021.

Tran D.T., Tran T.L.H., Hertog M., Picha D. & Nicolai
B. (2017). Quality changes of tomato during fruit
development and climacteric ripening. European
Journal of Horticultural Science. 82(3): 319-325.

Van de Poel B., Bulens 1., Markoula A., Hertog M.L.,
Dreesen R., Wirtz M., Vandoninck S., Oppermann
Y., Keulemans J., Hell R., Waelkens E., De Proft
M.P., Sauter M., Nicolai B.M. & Geeraerd A.H.
(2012). Targeted systems biology profiling of
tomato fruit reveals coordination of the Yang cycle
and a distinct regulation of ethylene biosynthesis
during postclimacteric ripening. Plant Physiology.
160(3): 1498-1514.

Vu Thi Thuy Duong, Tran Thi Dinh & Tran Thi Lan
Huong (2016). Effect of temperature on
physiological activities of tomato cv. ‘Savior’
during postharvest ripeningTap chi Khoa hoc Nong
nghiép Viét Nam. 14(7): 1075-1081.

Wang D., Yeats T.H., Uluisik S., Rose J.K. & Seymour
G.B. (2018). Fruit softening: revisiting the role of
pectin. Trends in plant science. 23(4): 302-310.

Winsor G.W. (1966). Some factors affecting the
composition, flavour and firmness of tomatoes.
Scientific Horticulture. 18: 27-35.



