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ANH HUONG CUA NGUYEN TO VI LUGNG CU, MN PEN MOT SO CHI TIEU
SINH HOA VA BAO QUAN SAU THU HOACH CUA QUA CA CHUA
(LYCOPERSICON ESCULENTUM L.)

Ca chua 1a loai rau quéa dung 1am thuc pham.
Trong qua ca chua chin chda nhiéu duong, cic
vitamin A, C, B,, B,, B; va nhiéu chét khodng
nhu kali (K), canxi (Ca), photpho (P), sat (Fe)...
12 nhitng chat rat quan trong cho co thé con
ngudi. Vi vay ca chua khong chi dung dé an tuoi
ma con dugc ch€ bién thanh nhiéu sin phim
hang hod, lam nguyén liéu cho nganh cong
nghiép ché bién thuc pham. V& mat y hoc ca
chua c6 tac dung tri suy nhugc, nhiém doc man
tinh, xo cing tiéu dong mach, tdo bon, viem
ruot... [6, 7 ].

C6 nhiéu bién phdp lam tang nang sudt va
chat luong cua loai ciy trong nay, trong dé cé
su tdc dong cua nguyén to vi luong. Tuy nhién,
viéc nghién citu anh hudng cua cdc nong do
khdc nhau cta cac nguyén t6 vi lugng (NTVL),
dén céc chi tiéu sinh hda va thoi gian bdo quan
sau thu hoach clia ca chua thi chua cé nhiéu
cong trinh nghién citu.

I. PHUONG PHAP NGHIEN CUU

1. Doi tuong

Giong ca chua F, chiu nhiét ctia Phap, do
Trung tam giéng cay trong Mién Nam cung cap.
Giong nay dugc nhap vao nuéc ta va trong phd
bién & nhiéu ving. Giong cé chiéu cao trung
binh, phat trién manh, phan nhanh khoe. Thoi
gian sinh truéng 105-115 ngay. Than to, dot
ngin c¢6 mau xanh. Cay nhiéu 14, 14 day, mau
xanh luc thAm, nhiéu rang cua nong, hoa mau
vang. Qua khi chua chin c6 mau xanh nhat, chin
¢6 mau do vang, vo qua day.

2. Phuong phap

Theo doi thoi gian bao quan qua ca chua &
nhiét do phong (22-25°C), & nhiét do ti lanh
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(8°C) c6 tui polyetylen (PE) va khong c6 tui
polyetylen. Phan tich mot s6 chi tiéu sinh héa
clia qua ca chua trong qua trinh chin.

a. BG tri thi nghiém trén dong rudng: Giong
ca chua F1 dugc trong trén chan dat da phan tich
truGc mot sO chi tiéu dinh dudng nhu mun, 1an,
kali téng s, nguyén t6 vi luong (NTVL) Cu,
Mn. Ham lugng Cu, Mn trong dat & mic trung
binh (38,60 va 41,50 mg/kg chat kho). Xt 1y Cu,
Mn cho cay ca chua véi ciac cong thic: Doi
ching (PC): Khong bé sung nguyén t6 vi luong;
thi nghiém (TN) 1: CuSO, 0,02%; TN 2: MnSO,
0,03%; TN3: Hon hgp CuSO, 0,02% + MnSO,
0,03%. Méi cong thic trong 30 m?, 1ap lai 3 lan.
Thoi gian xr 1y nguyén t6 vi lugng cho cay ca
chua vao 3 thoi ky: trude ra hoa, hinh thanh qua
va khi qua chin 25%.

b. Ham lugng diép luc tong s6 dugc phan
tich theo phuong phap Wettstein; ham lugng
carotenoit theo phuong phdp quang phdé; ham
lugng duong khir duge xac dinh theo phuong
phdp Betrand; ham luong axit hitu co dugc xac
dinh theo A. I. Emacov, ham lugng vitamin C
theo phuong phdp nhuoém mau i6t [1]. Ham
lugng Cu, Mn trong 14 va qua ca chua dugc xac
dinh theo phuong phdp quang phd hap thu
nguyén tu [4].

S6 liéu thu duge dugc xur ly theo thong ké
toan hoc. Su sai khéac cdc chi tiéu giita cong thic
thi nghiém va déi ching duogc xac dinh theo gia
tri Td, néu Td > Tc (Tc = 2,9-3,6) thi su sai khac
c6 y nghia thong ké.

II. KET QUA VA BAN LUAN

1. Ham luong diép luc va carotenoit trong
qua qua cac giai doan chin



Dé tim hiéu anh hudng ctia Cu, Mn dén ham
lugng diép luc va carotenoit trong qua ca chua

qua cac giai doan chin khac nhau, ching toi tién
hanh phan tich va thu dugc két qua & bang 1.

Bdng 1

Ham luong diép luc tong so a + b va ham luong carotenoit trong qua ca chua
0 cac giai doan chin khac nhau duéi tac dong cta nguyén to vi luong Cu, Mn

Giai doan | Cong thitc Ham lugng diép luc Ham lugng carotenoit
chin thi nghiém | Ham lugng (mg/g) | % so v6i PC | Ham lugng (mg/g) | % so véi BC
pC 0,247 + 0,020 100,00 0,425 0,013 100,00
Chin TN1 0,360 £ 0,033 145,75 0,487 + 0,008 114,59
25% TN2 0,260 + 0,032 105,26 0,456 + 0,006 107,29
TN3 0,251 0,023 101,21 0,475 + 0,010 111,76
pC 0,173 £ 0,012 100,00 0,632 + 0,021 100,00
Chin TN1 0,154 + 0,004 89,00 0,702 + 0,008 111,08
50% TN2 0,182 + 0,005 105,20 0,689 + 0,007 109,01
TN3 0,175 + 0,004 101,16 0,693 + 0,003 109,65
pC 0,022 + 0,002 100,00 0,886 + 0,006 100,00
Chin TN1 0,012 £ 0,003 54,54 0,902 + 0,003 101,81
100 % TN2 0,018 + 0,009 81,82 0,892 + 0,004 100,68
TN3 0,017 + 0,001 77,27 0,897 + 0,002 101,24

Ghi chii: Chin 25% qua chuyén mau tir xanh sang vang khoang 25% dién tich; chin 50% qua chuyén mau tir
vang sang vang cam khoang 50% dién tich; chin 100% quéa d6 hoan toan.

Bang 1 cho thdy, viéc xu ly CuSO, 0,02%,
MnSO, 0,03% va hén hgp déu lam ting ham
lugng diép luc téng s6 a + b trong qua chin 25%
lan lugt 1a 45,75%; 5,26% va 1,21%. Nhung &
giai doan qua chin 50% va 100%, néi chung
ham lugng diép luc téng s6 a+b trong qua gidm
so vOi doi ching, trong d6 cong thic CuSO,
0,02% giam nhi€u nhat (45,46%).

Ham luong carotenoit trong qua ca chua &
cdc cong thic thi nghiém déu tang so v6i doi
chung, dac biét ham lugng axit hitu co trong qua
qua cdc giai doan chin & cong thic TN1 déu
tang nhi€u nhat, taing 14,59% & qua chin 25% va
11,08% & qua chin 50%.

2. Ham luong dwong khu va axit hitu co
trong qua

Két qua phan tich ham luong duong khir
trong qua ca chua & cac giai doan chin khac
nhau duéi tac dong cua Cu, Mn dugc trinh bay
trong bang 2.

Ham lugng duong khur trong qua & cac giai
doan chin & cdc cong thiuc thi nghiém xu ly
nguyén t6 vi luong déu tang 1én so vGi doi
ching. Trong d6, & cong thic TN1 ham lugng
duong khu tich lily trong qua dat tri s6 cao nhat
(2,95 mg/100g) tang 3,15% so v&i doi chiing
(2,86 mg/100g) & giai doan chin 25%. Con &
giai doan chin 50% va chin 100% céc chi s6 d6
lan luot 1a 3,45 va 4,68 mg/100g, tang so véi d6i
ching 1a 6,81% va 23,81%. Trong qui trinh
chin, tir giai doan 25%, dén 50%, r6i dén giai
doan chin 100% ham lugng dudong khir trong
qua tang lén 1a do su chuyén héa cdc hgp chat
axit hitu co va tinh bdt thanh dudng [8, 9].

Céac cong thic c6 xu Iy NTVL, ham lugng
axit hitu co déu tang lén so v6i doi ching & tat
ca cac giai doan chin. Tuy nhién, cong thitic xu
1y hén hop ¢6 hiéu qua nhét (tang 23,21%), con
xt 1y riéng r&€ Cu va Mn chi lam tang ham luong
axit htu co trong qua 10,71-12,5% so véi
dai ching.
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Bdng 2

Ham luong duong khi trong qua ca chua
0 cac giai doan chin khac nhau duéi tac dong cia Cu, Mn

Giai doan | Cong thiic Ham luong duong khi Ham luong axit hitu co
chin thi nghiém g% qua tuoi % so véi PC 2/100g % so véi DC
bC 2,860 £ 0,072 100,00 0,560 = 0,027 100,00
. TN 1 2,950 + 0,067 103,15 0,620 + 0,012 110,71
Chin 25%
TN2 2,890 + 0,093 101,04 0,630 % 0,030 112,50
TN3 2,910 £ 0,045 101,75 0,690 = 0,231 123,21
bC 3,230 + 0,068 100,00 0,420 £ 0,023 100,00
. TN 1 3,450 £ 0,041 106,81 0,480 £ 0,043 111,63
Chin 50%
TN2 3,340 £ 0,038 103,40 0,510 £ 0,047 118,60
N3 3,400 % 0,164 105,26 0,540 + 0,024 125,58
bC 3,780 £ 0,091 100,00 0,390 £ 0,018 100,00
Chin TN 1 4,680 £ 0,078 123,81 0,410 £ 0,027 105,13
100% TN2 4,120 = 0,045 109,00 0,430 £ 0,035 110,26
TN3 4,260 £ 0,043 112,70 0,480 + 0,015 120,51

3. Ham lugng vitamin C trong qua

Chiing t6i da ti€n hanh phan tich ham lugng
vitamin C qua cac giai doan chin cua qua va thu
duoc két qua & bang 3.

Bang 3 cho thdy, viec xit ly NTVL

dan dén két qua ham lugng vitamin C trong qua
déu cao hon so vé6i d6i ching & ca 3 giai doan
chin, trong d6 cong thic cé xtr 1y hon hop (TN3)
dat tri s0 cao nhat, tang 13,29% & qua chin 25%,
17,48% & qua chin 50% va 25,54% & qua chin
100%.

Bdng 3
Ham luong vitamin C trong qua ca chua ¢ cac giai doan chin
R Giai doan chin
Cong p — -
thitc Chin 25% Chin 50% Chin 100%
‘ ‘A % so % so % so
thi ngh
rnsiem | mg/l00g | (sipe | me/100g wipc | ™m0 | e
boi ching | 21,67 +0,263 100 19,56 + 0,362 100 16,29 £ 0,215 100
TN1 24,12 +£0,243 | 111,31 | 22,00 £0,378 112,47 20,13 £0,344 | 123,57
TN2 23,08 +0,05 | 106,51 | 21,84 £0,140 111,66 19,49 £0,418 | 119,64
TN3 2455+0,182 | 11329 | 2298+0,058 | 11748 |20,45+0338 | 125,54

4. Ham lugng Cu, Mn trong qua ca chua
Pé tim hiéu anh hudng cua viéc tich lu§
NTVL Cu, Mn trong qua ca chua, chiing toi tién
hanh phan tich va thu dugc két qua & bang 4.
K&t qua nghién cttu cho thdy, ham luong Cu
va Mn trong qua it thay déi qua céc giai doan
chin, trong d6 ham lugng Cu tang cao nhat &
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cong thic c6 xtr ly Cu (0,81-0,82 mg/kg ). Ham
lugng Mn trong qua chiém tur 0,58-0,72 mg/kg
va cao nhit ¢ cong thitc xr Iy Mn 0,03%. Ham
luong Cu va Mn trong qua ma ching t6i da phan
tich, khong vugt qua mic tiéu chuin vé an toan
thuc phdm theo quy dinh ctia Bo y t&€ va T6 chiic
FAO/WHO, 1993 [2, 3].



Bdng 4

Ham luong Cu, Mn trong qua ca chua ¢ cac giai doan chin

Giai doan Cong thirc Ham luong Cu (mg/kg) Ham luong Mn (mg/kg)

chin thi nghiém Ham lugng | So v6i BC (%) | Ham luong | So v6i DC (%)
Déi chiing 0,62 100,00 0.60 100,00
) TN1 0,82 132,26 061 101,67
Chin 25% TN2 0,64 103.23 0.72 120.00
TN3 0.80 129,03 0.70 116,67
Doi chiing 0,59 100,00 0,58 100,00
) TN1 0.81 138,98 0.60 10345
Chin 50% TN2 0.60 101,69 0.71 122.41
TN3 0.79 133,89 0.69 118,97
Doi chiing 0.58 100,00 0,59 100,00
) TN1 0.81 139,66 0,60 101,69
Chin 100% TN2 0.59 101.72 0.71 120,34
TN3 0,79 136,21 0,69 116,95

5. Thoi gian bao quan ca chua

Chiing t6i di tién hanh tim hiéu su tic dong
cia Cu va Mn dén thoi gian bao quan sau thu
hoach qua cédc giai doan chin cua qua ca chua
trong di€u kién nhiét do phong khong dat qua
trong tdi PE va c6 tii PE. Két qua dugc trinh
bay ¢ bang 5.

S6 liéu & bang 5 cho thay viéc xit Iy NTVL

Cu va Mn va hén hop cta ching c6 tdc dong tot
dén thoi gian bao quan qua ca chua sau thu
hoach, kéo dai 2-4 ngay so véi doi chiing, trong
d6 xt ly MnSO, 0,03% t6t hon so v6i CuSO,
0,02% va hon hgp cua chidng.

Chiing toi con ti€n hanh theo doi anh hudng
ctia nguyén t6 Cu, Mn dén thoi gian bao quan
cuia qua ca chua trong tu lanh & nhiét do 8°C, két
qua thu dugc & bang 6.

Bang 5

Thoi gian bao quan qua ca chua (ngay), 6 diéu kién nhiét do phong trung binh 22-25°C

Giai doan chin | Cong thirc thi nghiém Thoi gian So v6i déi ching (%) T,
Doi chiing 15,17 £ 0,54 100,00
Chin TN1 14,50 £ 0,76 95,58 0,72
25% TN2 19,83 £ 0,70 130,72 5,27
TN3 19,17 £ 0,97 126,36 3,34
Dai chiing 11,17 £ 0,70 100,00
Chin TNI1 11,83 £0,65 105,91 0,69
50% TN2 13,30 £ 0,80 119,07 3,00
TN3 13,17 £ 0,60 117,91 3,17
D6i ching 8,33 +0,49 100,00
Chin TN1 9,17 £ 0,60 110,08 1,08
100% TN2 11,33 £ 0,88 136,01 2,98
TN3 10,67 + 0,50 128,09 3,34

Bang 6 cho thay, viéc xtr Iy NTVL kéo dai
thoi gian bao quan qua ca chua tir 2,67-5,84

ngay ¢ 8°C trong di€u kién khong cé tdi PE va
19,5 -30,33 ngay khi dat trong tdi PE. Trong do,
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cong thic xtr ly MnSO, 0,03% c6 s6 ngay
bao quan cao nhat, 30,33 ngay & qua chin 25%,
27,33 ngay & qua chin 50% va 22,33 ngay &
qua chin 100% khi dat trong tdi PE. Theo ching

t0i, ¢c6 1& Mn lién quan dén viéc thay déi
moi quan hé can bang gitta étylen - auxin theo
chiéu hudng étylen giam, auxin tang lam cham
su chin.

Bdng 6
Thoi gian bao quan qua ca chua (ngay), 6 diéu kién nhiét do 8°C
khong dat qua trong tii PE va c6 tii PE
Giai Cong _ thgng c6 tii PE . 7Cé tii PE
doan thiic thi Thoi gan bao % so v6i Thoi gan bao % s0 VOi
chin nghiém quan bC Td quan bC Td
(ngay dém) (ngay dém)
bC 21,17 £0,60 100,00 26,83 £0,60 100,00
Chin N 1 20,33 £0,76 96,03 0,87 | 27,17+£0,70 101,27 3,29
25% TN2 26,17 £ 0,60 123,62 | 5,89 | 30,33 +0,88 113,05 2,96
TN3 24,33 £0,67 11493 | 3,52 | 28,67+0,33 106,86 3,42
bC 16,33 £ 0,56 100,00 21,17 £ 0,79 100,00
Chin TN 1 16,67 + 0,49 103,97 | 0,18 | 21,83+0,60 103,18 0,67
50% TN2 22,17+0,79 135,76 | 6,03 | 27,33+£0,88 129,10 5,21
TN3 22,00 +0,58 134,72 | 7,03 | 24,33 +£0,67 114,93 3,05
bC 13,50+ 0,43 100,00 18,00 = 0,58 100,00
Chin N 1 13,67 £ 0,49 101,26 | 0,26 | 19,50 +0,67 108,33 1,69
100% TN2 17,67 £0,56 130,89 | 591 | 22,33+0,56 124,06 5,37
TN3 16,17 £ 0,60 119,78 | 3,62 | 20,50 +0,57 113,89 3,07

III. KET LUAN

1. Ham luong diép luc téng s6, carotenoit,
axit hitu co, duong khu, vitamin C, trong qua
ca chua déu tang lén & cdc cong thic CuSO,
0,02%, MnSO, 0,03% va hdén hgp 2 nguyén t&
nay.

2. Céc cong thic xtr 1y Cu, Mn déu lam tang
thoi gian bao quan d6i v6i ca chua & nhiét do
phong 22-25°C tut 0,6- 3,0 ngay va ¢ 8°C tur 0,3-
6,1 ngay, trong dé cong thiic MnSO, 0,03% cé
hiéu qua nhat.
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THE INFLUENCE OF CU, MN MICRONUTRIENTS ON SOME BIOCHEMICAL
INDICATORS AND THE POST-HAVERST PRESERVATION DURATION FOR
TOMATOES (LYCOPERSICON ESCULENTUM L.)

VO MINH THU, TRUONG THI HUE

SUMMARY

Tomatoes contain many beneficial nutrients to the body as carotene, vitamins and mineral elements. There
are many ways to increase in productivity and quality of these cultivars, including the fertilizer of
micronutrients.

CuS0O, 0.02%, MnSO, 0.03% solution and their mixture were treated to F1 France tomato in the stages
before bud formation, in bud and in 25% ripening. Control variant was treated to which by distilled water.

We conducted flow-up time preserving tomatoes at room temperature (22-25°C), at refrigerator
temperature (8°C) with polyethylene bags and without polyethylene bags. Some biochemical indices of tomato
fruits during ripening was analysed

Our results showed that the treating of Cu, Mn micronutrients have active effects to some biochemical
indices and preservation duration of tomatoes.

Chlorophyll content increased the most in CuSO, 0.02% variant (0.360 mg/g), followed MnSO, 0.03%
(0.247 mg/g) and the lowest is the mixed variant (0.25 mg/g) compared with control (0.247 mg/g).

Carotenoid content in fruits of tomato in the experimental variants are higher than that compared with
control, in particular, organic acid content of fruits through the ripening periods in CuSO, 0.02% variant
increased up 14.59% in 25% ripening fruits and 11.08% in 50% ripening fruits.

Reduced sugar content in ripening fruits at various stages in the experimental variants war increased to
compare with control. In particular, in CuSO, 0.02% variant accumulated reduced sugar content in fruits
reached the highest value (2.95 mg/100g) increased 3.15% compared with control (2.86 mg/100 g) in the
period of 25% ripening fruits.

Treating micronutrients, organic acid content increased compared with control at all stages of maturity.
However, the mixed treatment is most effective (up 23.21%).

Treating micronutrients resulted in formation levels of vitamin C were higher compared with control in
the third stage of ripening fruits, in which the variant is mixed treatment reached the highest value, up 13.29%
in 25% ripe fruits, 17.48% in 50% ripe fruits and 25.54% in 100% ripening fruits.

Cu and Mn content too little change over the periods of fruit ripening, with Cu and Mn content in the
fruits that we have analysed, do not exceed standard level on food safety.

The treated variants by CuSO, 0.02% and MnSO, 0.03% were increased in storage time for tomatoes at
room temperature 22-25°C from 0.6 to 3.0 days and at 8°C from 0.3 to 6.1 days, especially, MnSO, 0.03% is
most effective.

Ngay nhdn bai: 27-7-2010
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