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XAY DUNG MO HINH PANH GIA CHAT LUQNG CA
CHUA SAU THU HOACH

Nguyén Minh Thity va Nguyén Thi Kim Quyén!
ABSTRACT

Tomatoes were harvested twice around optimum maturity for preservation and the
experiments were carried out to determine whether storage of tomatoes under different
temperatures (10-12°C and 25-27°C) may influence the fruit firmness, color and quality
attributes (ascorbic acid, total carotenoids, acidity, Brix degree). The color and firmness
of tomatoes were varied by further storage at those temperatures for various periods. The
relationship of fruit firmness and ground color with quality attributes were analyzed to
find out their relationship. Regression analysis with polynomial model (y = ax® + bx+ c)
was applied to describe the relationship between texture, color and other quality factors.
High correlations between colour and texture parameters and quality attributes were
found. The a value alone could be used to predict the firmness and quality attributes of
tomatoes at different temperatures during storage.

Keywords: Texture, Color, Quality attributes, Storage conditions
Tittle: Modelling of quality evaluation of post-harvest tomato

TOM TAT

Véi muc tiéu thiét Igp mé hinh di dodn tu’(mg doi chinh xdc chat lwong ca chua o cac
thoi diém khdc nhau sau thu hoach dwa vao mdu sdc va cau triic, dé tai thuc hién phdn
tich chdt heong ciia ca chua sau thu hogch (cdu triic, mau sdc va cdc chi tiéu chat lwong
bén trong) theo thoi gian ton trit (nhiét do phong 25-27°C va nhiét dg thap 10-12°C).
Trén co s6 d6 xdy dung cac mé hinh tiong quan gitka mau scc va cau tric dén chat lirong
trai (vitamin C, carotenoid, ham lwong acid, °Brix) ¢ cdc thoi diém khdc nhau sau thu
hoach.

Két qua thi nghiém cho thday md hinh'y = ax? + bx + ¢ (véi gid tri 1? cao) c6 thé diroc ap
dung dé dy dodn tuwong doi chinh xdc chat luong ca chua dya vao mau sdac (chi véi gia tri
a) va cau tric ¢ cdac thoi diém ton triv khac nhau sau thu hoach Khi ton triz o nhiét do

phong (25-27°C) va nhiét do thap (10-12°C).
Tir khéa: Ciu triic, mau sic, thugc tinh chit lwong, diéu kién ton triv

1 PAT VAN DE

Ca chua 13 loai rau dang qua duoc sir dung phd bién & dang twoi hodc ché bién da
dang. Tuy nhién cac bién d6i sinh 1y sinh hod xay ra lién tuc trong ca chua & céac
diéu kién ton trit sau thu hoach anh hudng 16n dén sy bién d6i chat luong cua ca
chua. Qua trinh tiéu thu ca chua sau thu hoach con phu thudc vao yéu ciu thi
truong, c¢6 thé 1a dang qua con xanh hoan toan hodc chin mot phan, hay chin hoan
toan. Cho dén nay chua c6 bt ky thudc do nio thé hién méi twong quan giita cac
yéu to bén ngoai nhu mau sac, cdu triic dén chat lugng bén trong cta ca chua dé

1 Khoa Néong nghiép va Sinh hoc Ung dung
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ngudi tiéu dung c6 thé biét twong ddi chinh xac chat lugng ca chua ma minh chon
lwa cho cac muc dich khac nhau...

Muc tiéu nghién ctru nham thiét 14p mé hinh du doan twong ddi chinh xac chat
luong ca chua ¢ cac thoi diém sau thu hoach dwa vao su bién d6i mau sic bén
ngoai vo va ciu triic qua dé nha tiéu thy chi cdn nhin vao mau sic hodc chi xac
dinh cu trac ma biét duoc cac chi tiéu chat lugng bén trong qua ma khoéng can
phai qua qua trinh phan tich lai. Bang thay d6i mau cia ca chua sau thu hoach
dugc xay dung tir cac diéu kién kién bao quan (nhiét do, thoi gian) thé hién su thay
d6i ddng thoi chat lwong cua qua sau thu hoach. Trén co s¢ do s& dé xuét chon lua
chat luong ca chua dya vao mau sic, cau tric hodc dwa vao cac ché do bao quan
thich hop dé c6 do chin cua trai theo yéu cau. Piéu nay ciing gitp cho cic nha may
san xudt trai cdy hodc nguoi tiéu dung c6 thé chon duoc ngudn nguyén licu thich
hop cho muc dich sir dung: dang tuoi, ché bién, budn ban trong nudc hoic cho
muc dich xuét khau...O bat ky giai doan nao sau khi thu hai va ton trir & cac diéu
kién nhiét do khac nhau.

2 VAT LIEU VA PHUONG PHAP

Chuan bi nguyén liéu va bo tri thi nghiém: Gidéng ca chua Trang Noéng 607
(http://agriviet.com) dugc thu hoach khi qua con xanh (nhung da dat d6 chin thuan
thuc) tai vuon (Binh Minh, Vinh Long). Déy la giong lai F1, khang bénh héo xanh
rat tot, chiu nhiét, trong dugc quanh nam. Trai ¢6 dang trimg, ngan, hoi vudng. Khi
chin ¢6 mau do tuoi, trong luong trung binh 100- 120 gr/trai. Sau khi thu nhan, ca
chua dugc chon lua, phan loai va xur ly, sau d6 bao quan ¢ nhiét do phong (25-
27°C) va nhiét d6 lanh (10- 12°C) trong bao PE c6 duc 16 (2% so véi dién tich bao
bi). Cac thi nghiém duoc 1ap lai 2 lan.

Chup hinh mAu sau khi thu hoach va céac thoi gian khac nhau sau thu hoach nhim
Xay dung bang mau nguyén li¢u. Pong thoi phan tich cac chi tidu vat 1y (cu truc,
mau sac) va cac chi tiéu chat luong bén trong trai (ham lugng vitamin C, ham
lugng carotenoid, °Brix, ham luong acid) ¢ thoi diém méi thu hoach va cac thoi
gian sau thu hoach. Phuong phap phan tich cac chi tiéu chat luong duoc thé hién &
bang 1.

Bang 1: Phwong phap phan tich cac chi tiéu vat ly va héa hoc

STT Chi tiéu chit lwong Phuong phap phéan tich
1  Mau sic Str dung colorimeter. Mau sdc dugc biéu thi bﬁng
cacgiatriL, a, b.
2 Do cung (g lyc hodc kg luc) Po bang dung cu cam tay va may do Rheotex

3 Do Brix St dung chiét quang ké

4  Ham lugng acid (tinh theo acid Chuan d6 bang NaOH 0,IN véi chi thi mau
citric, %) phenolphthalein.

5 Ham lugng vitamin C (mg%) Phuong phap Muri

6 Ham lugng carotenoid Phuong phap cii bién AOAC 941.15 (Tran
(ug/g thit qua) Hoang Thao va cong sy, 2007).

Phan tich s liéu
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Két qua thu nhan duoc phén tich bang phan mem Excel. Phuong trinh hoi quy (y =
ax?+ bx + ¢) duoc ap dung nhim xay dung mdi twong quan giira thoi gian ton trix
¢ cac nhiét do khac nhau dén cac chi tiéu chat luong bén ngoai (mau sac, cAu truc)
hoic mdi tuong quan gitia cu trac hodc mau sic dén chat luong bén trong
(vitamin C, tong carotenoid, ham luong acid) cta ca chua ¢ cac ché do bao quan
khac nhau.

3 KET QUA VA THAO LUAN

3.1 Su thay doi mau sac va cau tric cia ca chua la ham cia thoi gian ton triv
& cac nhi€t do ton trir khac nhau

3.1.1 Su thay déi mau sdc

Mau sic qua chuyén tir xanh sang do hong va do sang sau 11 ngay (ton trit & nhiét
d6 25-27°C) va 42 ngay (10-12°C).

Sy thay d6i mau sac (gia tri a) theo thoi gian ton trit dugc thé hién qua mé hinh
chung: y = ax? + bx + ¢, v4i x 1a thoi gian ton trit (ngay), y la gia tri a.

Ca chua thuéc nhom qua c6 hd hap dot phat véi dic tinh 1a ting toc do ho hap
trong sudt ~qua trinh chin dong thoi véi su san sinh ethylene da cho thiy cac thay
d6i chu yéu veé sinh 1y hoc trong quéa trinh sau thu hoach qua, biéu hién 13 1a su
thay d6i rd rang vé mau sac do su phan huy cua cac lyc lap va su bién mat cua
chlorophyll cung voi su tong hop ciia chét mau moi carotenoid. D6 thi biéu dién &
hinh 1 cho thiy gia tri a ting theo thoi gian ton trit (thé hién mau qua chuyén tir
xanh 14 cay sang d6). Mau ca chua thay doi nhanh trong giai doan dau do qua dang
trong giai doan ho hap dot phat, qua trinh chin xay ra nhanh. Tir ngay thir 10 mau
sac qua it thay d6i do qua chuyén sang thoi ky chin d6. Su thay doi gia tri a theo
thoi gian ton trit & nhiét do phong va nhiét d lanh thé hién boi phwong trinh 1 va 2,
tuong ung.

y=-0,02x?>+3.73x-12,42 r>=0,98 (1)
y=-0,01x*+1,37x-12,71 r>=0,99 (2)
Trong d6: x 1a thoi gian ton trit (ngay), y 1a gia tri a.

Phwong trinh 1 va 2 c¢6 hé sé tuong quan r? cao (r2 > 0,98) cho phep su dung t6t
phuong trinh nay dé du doan mirc do chin (theo gia tri a) va ciu tric ca chua theo
thoi gian ton trir & cac nhiét d6 khac nhau.

3.1.2 Su thay déi cdu triic

Cung véi su thay doi mau séc, cu tric qua ciing thay ddi theo d6 chin. Trong sudt
qua trinh chin la sy gia tang hoat dong cua enzyme protopectinase, thiy phan
protopectin thanh pectin hoa tan lam cho kha nang lién két gilta té bao va md yéu
va qua mém. Hon nira do qua dugc thu hoach ¢ giai doan thuan thuc, trong giai
doan nay hé keo lién két ctia t& bao rat bén vimg lam ting tinh hao nudc vi vay qua
c¢6 cau triic gion, do cimg cao. Subt qua trinh bio quan qua chin dan va chuyén
sang giai doan 130 hoa, lic ndy mang protein bi phan giai, hé keo lién két yéu lam
giam do clirng qua.
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Su thay d6i cau trac cua qua dugc thé hién ]oéng md hinh tuong ty nhu m6 hinh
bi€u dien sy thay doi gid tri a theo thoi gian ton trit. Hinh 2 cho thay theo thoi gian
ton trit, d6 cimg (tinh theo g luc) cua qua giam dan. Sy thay doi cau trac theo thoi
gian ton trir & nhiét d6 phong thé hién boi phwong trinh 3 va 4, tuong tng.

y =-0,56 x? — 14,09 x + 323,67 r’=0,99 (3)

y = 0,07 x2—9.20 x + 354,90 r=0,99 4)
Trong d6: x 14 thoi gian ton trit (ngay), y 1a cdu trac (g luc).

Ca hai phwong trinh 3 va 4 déu cho hé s twong quan r? cao cho phép sur dung t6t
cac mo hinh nay dé dy doan do cimg ciia qua theo thoi gian ton trir & céc nhiét do
khac nhau.

120 - 400 1
i y =-0.02¢ +373x- 1242 g 300i y = 0.07¢ - 9.20x + 354.90
.70 4 o f R’=0.99
g
0% 2 100 ] \W ot
. y =-0.01¢ + 1.37x- 12.71 A . = -0.56% - 14.00x + 323,
R?=0.99 ] R*=0.99
-30 0 ....
0 5 10 15 20 25 30 35 40 45 0 10 20 30 40 50
Thoi gian ton trit (ngay) Thoi gian tn trit (ngay)
¢ NBL ANDT # Rheotex-NDL A Rheotex-NDT

Hinh 1: Gia trj a 1a ham cuaa thoi gian ¢ caic  Hinh 2: P§ ctng 13 ham ciia thoi gian &
nhiét do ton trir khac nhau cac nhiét dd ton trir khac nhau
Ghi chu: NDL: Nhiét d6 lanh, NDT: Nhiét do thuong
3.2 Twong quan giira mau sic véi cac chi tiéu chit lwgng bén trong qua

M&bi twong quan giita mau sic qua va cac chi tiéu chat lugng bén trong dugc thé
hién qua md hinh chung y = ax? + bx + ¢, vé4i x la gia tri a (thé hién mau sic do
dugc) va y la céac chi tiéu chat luong bén trong.

3.2.1 Twong quan giita gid tri a va vitamin C

Vitamin C 13 thanh phan dinh dudng quan trong trong qua ca chua. Tri qua cac
giai doan chin sau thu hoach, vitamin C c¢6 xu hudng giam do cac qua trinh khir
trong cAc mo bi pha huy khi khong khi tham nhap. Qua trinh oxy hoa va sy tang
cuong do ho hap ciing 1a cac nguyén nhan cha yéu lam giam ham lugng vitamin C
theo murc do chin cua qua khi bao quan.

D6 thi biéu dién ¢ hinh 3 cho thay véi su ting mirc d6 chin qua (chi s6 a ting)
ham lugng vitamin C trong qua c6 nhiéu bién dong. Giai doan 7 ngay dau ham
lugng vitamin C giam dang ké, chu yéu 1a do qua trinh ty ~oxy hoa. O nhiét do
phong, su mat 4m ty nhién va cuong do ho hap cao, sy mit nude lam ting qua
trinh oxy hda vitamin C, ting ton hao vitamin C hon nhiét do ton trix lanh. Cac giai
doan sau d6 ham lugng vitamin C trong qua khong giam ma con tang, c6 thé 1a do
su mat 4m lam tang néng do chit kho kéo theo su tang ham lugng vitamin C. M0
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hinh y = 0,01 x> — 0,242 x + 14,84 (5) va'y = 0,005 x* — 0,128 x + 18,611 (6) co
thé dwoc &p dung dé tinh toan ham luong vitamin C cua ca chua theo gia tri a do
duoc ¢ nhiét @6 phong va nhiét @6 lanh tuong wng. Tinh twong quan cao gitra cac
gia tri duoc tim thay (r2> 0,93).

3.2.2 Twong quan giita gia tri a va ham luwong carotenoid

Mau do6 cua ca chua c¢6 quan hé ti 1€ thuan véi ham lugng carotenoid trong qua,
trong do lycopene la thanh phan chiém 80-90% trong carotenoid. Cuing véi su gla
tang toc do chin, ham luwong lycopene trong qua ting 1én (Barrett, 2001; Ruiz va
cong su, 2001). Trdi qua cac giai doan chin cua qud, gia tri a tang ching t6 mau
sic qua chuyén tir xanh sang do hong va do hoan toan, chlorophyll bi pha huy va
mau carotenoid dan dan dugc thé hién. D6 thi biéu dién hinh 4 cho thay cung véi
su tang mac d6 chin cta qua la sy ting ham lygng carotenoid. Trong 6 ngay dau (¢
nhiét do phong) hoac 21 ngay (¢ nhiét do lanh) ham lugng carotenoid tang nhe, tir
ngay thir 8 (¢ nhiét d6 phong) hoac ngay 25 (¢ nhiét d6 lanh) tr¢ di qua trinh tong hop
dién ra manh, sic t6 carotenoid thé hién rd, qua chuyén sang giai doan chin hong
va chin d6 hoan toan. Cac phuong trinh y = 0,061 x? + 0,992 x + 17,895 (T)yvay=
0,092 x? + 0,93 x + 15,191 (8) cho thay sy tuong quan cao gilra mau sac va ham
luong carotenoid trong qua duoc tim thay. Gid tri r? & cac truong hop déu co gia tri
cao (r>=0,97) cho phép str dung cic phuong trinh ndy dé du doan ham luong
carotenoides theo gia tri a ¢ cac thoi gian bao quan ¢ nhiét do phong va nhi¢t do
lanh, tuong ng.

80 1 150 1 .
1 ¥=0005"-0.128x+ 18611 = 4 =009 + 0530+ 15151
= 60 7 BY=10093 = ] R*=097
0 ] = 100 A
E 1 v =0010- 0242+ 1454 = ] v = 0.061:¢ + 0.992x = 17.895
J 403 RP=0.54 5 R*=057
= . g 504
= 20 1 W 5 ]
I:|_||||||||||||||||||||||||||||| D ! ! ! ! !
220 -10 0 10 20 30 40 -20 -10 0 10 20 30 40
Giitria Gty a
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Hinh 3: Twong quan giira vitamin C va gia tri ~ Hinh 4: Twong quan giira carotenoides va
acua qua & cac nhiét do bao quan gia tri a cua qua & cac nhiét do
biao quan

3.3 Twong quan giira cAu tric va cc chi tiéu chat lwgng bén trong qua

Moi tuong quan giira cdu triic va cac chi tiéu chat lugong bén trong dugc thé hién
theo mo hinh tuwong tw nhu mé hinh biéu dién mdi tuong quan gilta mau sdc va Cac
chi tiéu chat lwong bén trong qua: y = ax? + bx + ¢, Véi x 1a cdu trac (g luc), y 1a
cac chi tiéu chat lugng bén trong qua (vitamin C va carotenoid).

3.3.1 Twong quan giita do cung va vitamin C

D4 thi biéu dién hinh 5 cho thiy ham lwgng vitamin C trong qua c6 xu hudng
giam theo d6 cing. O céc thoi ky chin cua qua sau thu hoach, ham lugng vitamin
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C trong qua giam do qud trinh khir trong cac md bi pha huay khi khéng khi tham
nhap. Céc phuong trinh biéu din méi quan hé gitta d6 cing va vitamin C cua qua
bao quan ¢ nhiét do phong va nhiét @6 lanh dugc cho ¢ cac phwong trinh (9) va
(20), tuong trng.

y = 0,0003 x> - 0,1194 x + 24,458 (9); r> = 0,88 9)
y =0,0002 x> - 0,0628 x + 24,075 (10); r>=0,91 (10)
3.3.2 Tuong quan giita do cung va ham luong carotenoid

D6 thi biéu dién hinh 6 cho thay trong qua trinh chin cing véi su giam do cimg
clia qua theo mirc d6 chin 1a sy ting ham luong carotenoid. Sic td carotenoid duoc
téng hop va ting dan. Do cing qua giam dan do protopectin chuyén héa thanh
pectin hoa tan.

e 150 +
] y=0.0002% - 0.0628x+ 24.075 ] = 0.0031 . 1791 T+ 268.54
< g ] ool 5 y = 00031¢ - 1.T917x+ 2685
= < 2 R’ =0.9638
g =100 1 ;
o 15 4 At =R v = 0.0015 - 0.9578x~ 170.69
= 10 4 v = 00003 - 0.119x + 24 458 £ 50 R’ =05848
g R’ =088 s
Z 5 3
] = ]
0 ++——rr—r—rr—r e 0 +————r—rrrrr e
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Hinh 5: Vitamin C la ham cia d§ cang qua ca  Hinh 6: Ham lwgng carotenoides la
chua ¢ cac diéu kién ton trir ham cia d9 cirng qua ca chua
& cac dieu kién ton triv

4 KET LUAN

~ Két qua nghién ctru cho thay co thé xay dung mdi twong quan tét gilta cdu tric
va mau sdc cia ca chua vdi cac chi tiéu chit lugng bén trong qua (ham luong
vitamin C, ham lugng carotenoid) khi ton trit ca chua & nhiét d6 phong (25-
27°C) va nhiét d6 lanh (10-12°C).

~ Dang md hinh chung y = ax? + bx + ¢ v&i gid tri 12 cao cho thay c6 thé du doan
tuong dbi chinh xac chat luong ca chua (vitamin C, carotenoid..) sau thu hoach
dua vao mau sic va ciu trac.

~ Bang mau thé hién sy thay d6i mau cua ca chua duoc xay dung & cac diéu kién
nhiét @6 phong (25- 27°C) va nhiét do thap (10-12°C) (hinh 7 va hinh 8), tuong
ung. Ung v6i sy thay d6i mau 1a sy thay doi chat lugng bén trong ciia ca chua
va 6 thé du doan duogc dua vao cac mo hinh da duogc xay dung. biéu nay coy
nghia quan trong trong qua trinh sau thu hoach, c6 thé gitip ngudi tidu thu chon
Iwa chét lugng ca chua theo yéu ciu (co thé sir dung tuoi, bao quan hodc che
bién san pham) véi cach don gian va dé dang nhat 13 chi can dya vao mau sac
(bang cach do gia tri a rat nhanh hoic dya vao bang mau) hoic chi can do cau
trdc nhanh (d& dang) dé xac dinh céc gia tri chat luong ma khéng can qua phan
tich hoa hoc (kho, phuc tap va ton kém). Do viy yéu té don gian hda coéng viéc
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va tiét kiém chi phi dya vao céc chi tiéu vat ly dé xac dinh nhanh va tuong ddi
chinh xac cac gia tri dinh dudng trong tung giai doan sau thu hoach cua trai
ciing la van dé duoc quan tam trén toan thé gioi.

13

Ngay 0. Xanh hoan toan Ngay 1. Xanh véi vét hong ~ Ngay 2. Xanh véi 10% hong

¥

Ngay 3. Chin hfing 50% Ngay 4. Chin héng khoang 70%  Ngay 5. Do hong trén 80%

R

Ngay 6. Chin @6 khoing 80%  Ngay 7. Chin d6 khoang 90% Ngay 8. D6 trén 90%

WA

Ngay 9. Do vai vét vang Ngay 10. D6 dam véi vét vang  Ngay 11. Chin d6 hoan toan

Hinh 7: Bang mau ca chua & cac thoi diém khac nhau sau thu hoach khi bao quan nhiét do
phong (25-27°C)
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Ngay 0. Xanh hoan toan

Ngay 4. Xanh véi vet hf'ing

Ngay 8. Xanh véi 10% hong

Ngay 12. Vang nhiéu hon xanh  Ngay 16. Chin héng khoing 80%

Ngay 21. Chin d6 khoing 0%

Ngay 37. Dé véi vét vang

Ngay 42. Do hoan toan

Ngay 25. Chin d6 khoang 90% Ngay 29. Chin dé khoing 92%  Ngay 33. Chin d6 khoing 95%

Hinh 8: Bang mau ca chua & cac thoi diém khac nhau sau thu hoach khi biao quan nhiét do

lanh (10-12°C)
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