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TOM TAT

Nghién ctiu dugc tién hanh nham danh gia anh hudng cta (i) thoi gian thu hoach (sau khi tréng) va (ii) loai bao
bi (PVC - polyvinylchloride va expanded polystyrence - EPS két hgp v6i mang PVC) khi ton tri ¢ 5 + 1°C dén chat
lugng va cdm quan ctia mot s6 loai rau (dua leo, rau mudng, mam ct cdi, gia ddu xanh). Két qua cho thay su khac
biét dang ké vé ham lugng hgp chdt hoat tinh sinh hoc & cac giai doan thu hoach khac nhau. Thoi diém thu hoach
t6t nhét cia mam ct cai trang, rau mudng, dua leo va gid ddu xanh tuong ting 13 6; 18; 34; 5 ngay sau khi gieo. Tai
thoi diém nay, cdc mau c6 kha ning chdp nhén cao ctia ngudi tiéu dung, ham lugng cdc hop chét sinh hoc va hoat
tinh chéng oxy héa dong thoi vugt trdi hon so véi cac giai doan khdc. Ngoai ra, chit lugng ctia cac loai rau van tdt
khi dugc béo quin trong bao bi EPS két hgp mang PVC. Sau 10 ngay ton trit & 5 + 1°C, t6n thét khdi lugng cta céc

loai rau nay khoang 5%.

T khéa: Hoat tinh chdng oxy hoéa, hgp chit sinh hoc, théi diém thu hoach, tén tri, rau

1. DAT VAN PE

Viéc xac dinh thai gian thu hoach téi uu rat quan
trong trong san xudt néng nghiép. Thoi diém thu
hoach cua tling loai rau c6 thé thay d6i phu thudc
vao muc dich st dung nguyén liéu sau thu hoach.
Thu hoach nong san & do chin thich hgp sé cho
san phdm c6 chdt lugng t6t va bdo quan trong thoi
gian dai. Viéc duy tri trang thai ngt rat quan trong
cho qud trinh ton trd, van chuyén va buén ban
(Vazquez-Barrios et al., 2006). Tuy nhién, thong tin
vé chit lugng ctia mot s6 loai rau phé bién nhu rau
mudng, cai xanh, gia ddu xanh va dua leo & cac giai
doan thudn thuc va diéu kién bao quan van con chua
cu thé. Dic biét, cic hgp chit chéng oxy hoa (OXH)
tu nguyén liéu thuc vat khac nhau c6 déc tinh khang
sinh va cac chiic nang sinh hoc nhat dinh da dugc
bao cdo (Cushnie and Lamb, 2005). Ngoai ra, doi
v6i hau hét rau qua, duy tri nhiét do mat (d€ lam
chim sy phén hay) va do &m cao (d€ ngin nglia méat
dd dm) la phuong tién hiéu qua nhit d€ duy tri chat
lugng (Nguyén Minh Thuay va Nguyén Thi My Tuyén,
2016). Bdo quan rau qua tuci ¢ nhiét d6 thap ciing la
phuong phap hiiu dung va c6 hiéu qua cao dé ngan
chén sy phat trién cta cac loai vi sinh vat gay hu
hong. C6 thé két hgp bao quan lanh trong bao géi dé
tang hiéu qua bao quan va kéo dai thoi gian ton tri.
Do d6, muc tiéu nghién ctiu la xdc dinh thoi gian thu
hoach va loai bao bi (& nhiét do thdp) thich hgp han
ché t6n that dén mtc thip nhat (thong qua su thay
déi cac dic tinh 1y hoa hoc).

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctu
Nghién ctiu dugc thuc hién trén 4 loai nguyén
liéu (dua leo, rau mudng, mam ct cdi, gia ddu xanh).
Hai dang bao bi polyvinylchloride (PVC) va
expanded polystyrene (EPS) két hgp mang PVC.

2.2. Phuong phap nghién ctiu

2.2.1. Xdc dinh chdt lugng nguyén liéu 6 cdc thoi
diém thu hoach khdc nhau

Nghién ctiu 4 loai nguyén liéu (dua leo, rau
mudng, mam cu cai, gia ddu xanh) dugc thuc hién
véi céc thoi diém thu hoach khéc nhau (tinh ti thoi
gian gieo). Cu thé nhu sau: dua leo - thu hoach tai
4 thoi diém 32, 33, 34, va 35 ngay; rau mudng - thu
hoach tai 4 thoi diém 17, 18, 19, va 20 ngay; mam
cl cdi trdng - thu hoach tai 3 thoi diém 5, 6, va 7
ngay; gia dau xanh - thu hoach tai 3 thoi diém 4, 5,
va 6 ngay.

2.2.2. Xdc dinh kha ndng ton trii nguyén liéu 6 hai
logi bao bi khdc nhau

Nguyén liéu dugc chon tu két qua thi nghiém
1, xt ly ozone véi hé thdng tao ozone Z755 trong 5
phut. Sau khi xt ly, nguyén liéu dugc trii trong hai
dang bao bi PVC - duc 4 16 (duong kinh 16 3 mm)
va EPS két hgp mang PVC (s6 lugng va dudng kinh
16 tuong tu). San phdm dugc bdo quan & nhiét do
5 + 1°C, phan tich ham lugng polyphenol téng s&,
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hoat tinh ch6ng oxy héa (OXH), hao hut khéi lugng
va kha nang chép nhén ctia ngudi tiéu diing trong 10
ngay ton tri (phan tich mau sau mdi 2 ngay).

2.2.3. Cdc chi tiéu theo doi

- Hao hut khéi lugng (%): Xac dinh khoi lugng
ban ddu (m,) ctia mau va khoi lugng sau thoi gian
ton trii (m_). Hao hut khéi lugng dugc tinh bang
(m,-m_) x 100/m,.

- Ham lugng polyphenol t6ng s6 (TPC) (mg acid
gallic tuong duong (GAE)/g chat kho): st dung
thuéc thi Folin - Ciocalteu (Wolfe et al., 2003).

- Hoat tinh chéng OXH (%): thong qua thu
nghiém 1,1-diphenyl-2-picryl-hydrazil (DPPH)
(Blois, 1958).

2.2.4. Ddnh gid cdm quan sdn phdm rau

- Kha néng chép nhén san phdm dugc danh gia
stt dung thang nhi thic (c6/khong) (Garcia et al.,
2009). S6 lugng cam quan vién la 50 nguoi.

- Phuong trinh hoi quy logistic (phuong trinh 1)
c6 thé dugc xay dung véi cac gid tri 0 (khong chip

nhén) hodc 1 (chip nhéin) dugc thu nhan tu két qua
danh gia cdm quan ctia ngudi tiéu dung.
F(x) _ eBo+Blx (1)

Trong dé, dau vao la gid tri p, + fx va ddu ra
la F(x). Trong phan tich ham nhiéu bién, f, +  x cé
thé dugc sta doi thanh f, + fx + fx,+ .. + B x .
Sau dé, khi dugc sir dung trong cdc phuong trinh lién
quan dén ty s6 odds vdi gid tri ctia cdc yéu t6 du bdo,
phuiong trinh hoi quy tuyén tinh sé tré thanh hoi quy
khéong tuyén tinh véi m bién, cdc thong sé’ﬂj cho tdt cd
j=0,1,2,.., mdugc udc tinh.

II. KET QUA VA THAO LUAN

3.1. Anh huéng cta thoi gian thu hoach dén chit
lugng cuia cac loai rau

Vitamin C la mét trong nhiing vitamin c¢6 tam
quan trong doi véi stc khoe va c6 nhiéu trong cac
loai rau qua. Két qua phan tich cac loai rau cho thay
ham lugng vitamin C cta cic loai rau c6 khuynh
huéng tang nhe & thoi ky dau va sau d6 duy tri sau
cac ngay thu hoach (Bang 1).

Béang 1. Ham lugng cdc hgp chit sinh hoc trong mam ct céi trang, rau mudng, dua leo va gid dau xanh

. Thoi gian o Ham luong Hoat tinh
Loai Vitamin C o " x
neuven licu thu hoach (mg%) polyphenol tdng s6 chong OXH
guyen ¢ (ngay) 87 (mgGAE/g) (DPPH%)

5 70,72 + 0,32 3,65+0,12 68,42 + 0,15
Mam cu cai trang 6 77,24 £ 0,45 4,57 £ 0,07 77,96 £ 0,25
7 76,88 + 0,37 4,64 + 0,04 79,84 + 0,36
17 16,56 + 0,35 0,65+ 0,01 50,50 + 0,21
. 18 28,09 = 0,57 0,96 + 0,03 54,90 + 0,35

Rau mudng
19 26,99 £ 0,62 1,03 £ 0,05 60,73 + 0,25
20 23,69 = 0,63 1,14 £ 0,01 61,10 = 0,11
32 14,25 + 0,64 1,63 + 0,02 53,60 +0,13
33 17,45 £ 0,57 1,75+ 0,01 54,32 + 0,15

Dua leo

34 17,9 £ 0,47 1,79 £ 0,05 55,60+ 0,17
35 16,30 + 0,23 1,73 £ 0,09 55,98 £ 0,21
4 10,11 £ 0,12 10,32 + 0,05 75,77 £ 0,52
Gia dau xanh 5 12,53 + 0,45 12,25 + 0,02 77,84 + 0,34
6 12,61 +£ 0,36 11,99 £ 0,17 77,32+ 0,12

Mam cta cai trang chia ham lugng vitamin C
cao nhat khi thu hoach & ngay thi 6 sau khi gieo
(77,24 mg%), tuong ty rau mudng, dua leo va gia
d4u xanh c6 ham lugng vitamin C cao nhit tuong
ung véi cac ngay 19, 34 va 5 ngay. Tuy nhién, ham
lugng nay cé khuynh huéng khong bién déi so véi
cac ngay thu hoach dai hon. Két qua dat dugc tuong
tu nghién ctiu ctia Perez-Balibrea va cdng tac vién
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(2008) doi véi qua trinh trong bong céi xanh, bong
cai o su gia tang ham lugng vitamin C tii 3 - 5 ngay
sau khi gieo va duy tri ham lugng nay dén 7 ngay
(tinh ti thoi diém gieo). Trong qua trinh phat trién,
ham lugng polyphenol cua cac loai rau c6 khuynh
huéng ting d6i v6i rau mam va c6 khuynh hudng
6n dinh déi véi dua leo va rau mudng. Trong qua
trinh nay ndm, mot s6 s6 thanh phan trong nguyén
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liéu bi thoai hoa va dugc st dung cho qua trinh ho
hép nham hinh thanh cac thanh phén té€ bao méi, do
dé gay ra su thay d6i dang ké cac thanh phan sinh
héa trong nguyén liéu (Dunenas et al., 2009). Mot
s0 nghién ctu cho thay, sy nay mam cta cac hat dau
6 thé€la bién phap ché bién tiém néng, giup tang gia
tri dinh dudng (Urbano et al., 2005). Qua trinh nay
mam gitp lam tang cac acid amin ty do va cac thanh
phén khdc, hon niia cling tang chtic nidng sinh hoc
ctia nguyén liéu do tdng cac hgp chit cé hoat tinh
sinh hoc (LépezAmords et al., 2006). Fernandez-
Orozco va cdng tac vién (2006) da tim thay su gia
tang 53% phenol t6ng s6 trong mam déu sau 9 ngay
nady mam. Su thay d6i hoat tinh ch6ng OXH gan
giong su bién d6i ham lugng hop chit polyphenol
trong cac mau rau nghién cttu. Méi lién quan gitia
hoat chéit chong OXH véi polyphenol la thanh phan
chinh tao kha nang chong OXH cua thuc vat dugc
biéu hién (Jiang et al, 2004). Polyphenol da dugc

Tén thét khbi luong (%)
S R N W H U1 O

2 4 6 8 10
Thoi gian ton trit (ngay)
® Hop PVC ™ Hop EPS két hop mang PVC

a) Rau mudng

Tén tht khéi luong (%)
S R, N W S U1 &
1

2 4 6 8 10
Thoi gian ton trir (ngay)
B HO6pPVC mHop EPS kéthop mang PVC

¢) Gia dau xanh

chiing minh la chong oxy héa manh, sy suy giam
ham lugng polyphenol c¢6 anh hudng dén kha nang
chdng OXH ctia cic loai rau nghién ctu. Thoi diém
thu hoach ciing anh hudng dén chit lugng san
phém, thoi diém thu hoach cang dai d6i véi mam ct
cdi trang sé xuat hién vi ddng va mot s6 loai rau khac
sé xudt hién xo do qua trinh gia hda lam giam gia tri
cam quan ctia san pham.

3.2. Anh huéng cta diéu kién ton trii dén chit
lugng cac méu rau

3.2.1. Hao hut khoi lugng (%)

Két qua do dac cho thiy hao hut khoi lugng
cta cac loai rau (chta trong hai dang bao bi) déu
c6 khuynh huéng tang theo thoi gian (Hinh 1).
Sau 10 ngay ton tri ¢ 5+1°C, t6n thit khoi lugng
cac loai rau chida trong hop EPS két hgp mang PVC
(khoang 4%) thap hon khi chtia trong bao bi hop
PVC (khoang 5,3%).
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Hinh 1. T6n that khdi lugng cta céc loai rau trong qud trinh ton tri 6 5+1°C

3.2.2. Ham lugng polyphenol tong s6 (mgGAE/g)
Ham lugng polyphenol t6ng s6 cua cac loai rau
thay déi ti 0 - 10 ngay bdo quan & nhiét d6 5 + 1°C
(Hinh 2). Sau 2 ngay ton trti, ham lugng polyphenol
ctia mau rau dugc bdo quan trong bao bi hop PVC
va hop EPS két hgp mang PVC déu giam so v6i mau
ban dau sau 10 ngay bdo quan. Tuy nhién, d6i véi rau
mam, ham lugng nay c6 khuynh huéng tang 1én sau

2 ngay ton trii va sau d6 gidam dan dén ngay thd 10.

Két qua thu nhén c6 1€ do hoat dong sinh ly cta
qua trinh ndy mim van duy tri, vi vdy ham lugng
polyphenol trong rau c6 khuynh hudng tang nhe,
sau do6 do tiép xtic oxy va tén thuong co hoc nén
ham lugng nay lai 6 khuynh huéng gidm trong qua
trinh bdo quan, thdm chi & nhiét d¢ thip (Rossle et
al., 2010).
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Hinh 2. Thay d6i ham lugng polyphenol (mgGAE/g) clia cic loai rau ton tri 6 5£1°C

3.2.3. Hoat tinh chong oxy héa (DPPH%)

Kha nang trung hoa géc tu do ctia rau mudng va
dua leo giam sau 2 ngay bao quan (trong ca hai loai
bao bi) so v6i mau ban ddu (Hinh 3). Tuy nhién, d6i
v6i rau dang mam (gid va mam cu cdi trdng) kha
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néng trung hoa goc tu do c6 khuynh hudng tang it
sau 2 ngay bao quan, sau d6 lai ¢6 khuynh hudng
giam sau 10 ngay ton trii. Cac loai hat ndy mam c6
hoat tinh chéng oxy héa cao hon giai doan chua nay
mam (Takahashi and Shibamoto, 2008).
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Hinh 3. Sy thay d8i hoat tinh chéng OXH (DPPH%) ctia cic loai rau ton trii & 5£1°C
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3.2.4. Kha ndng chdp nhdn ciia nguoi tiéu diing

Bén canh phén tich chéit lugng, danh gida cam
quan theo phuong phap kha di (Logistic) dya trén su
chép nhan (diém 1) hodc khong chip nhén (diém 0)
ctia ngudi danh gia cdm quan dugc thuc hién. Két
qua thong ké theo phuong phap logistic don bién,
mo hinh tuong quan gitia ty s6 kha di va thai gian
ton tri dugc thiét lap (phuong trinh 2):

Ty 1é kha di = exp(n)/(1+exp(n)) (2)

M6i quan hé gitia thoi gian ton tri va kha ning
chép nhén (kha di) dugc biéu thi bing cdc moé hinh
hoi quy logistic (d6i véi tiing nguyén liéu) dugc thé
hién theo cac phuong trinh 3, 4, 5 va 6, v6i X la thoi
gian ton trii (ngay).

Ny oo = 7,073 = 0,829X (3)
Nge = 3:293 - 0,484X (4)
Mo oy = 4261 - 0,888X (5)

I 6,026 - 0,784X (6)

Céc gia tri P ctia phuong trinh 3, 4, 5 va 6 déu
nho hon 0,05; c6 thé khing dinh sy tuong quan co y
nghia vé mat thong ké & mtic d¢ tin cay 95%. Két qua
kiém dinh Likelihood ctia cac phuong trinh déu cho
gia tri P cua cdc nhén t6 déu rat nho (P<0,05), cho
théy sy dong gop c6 ¥ nghia ctia cac nhén t6 vao mo
hinh dugc thiét lap. Tt kha ndng tuong thich cta
mo hinh, x4y dung kha nang chdp nhén san phdm
khi thay d6i thoi gian ton trii. Két qua tit mo hinh
thu nhén dugc cho thdy kha nidng ua thich san phdm
duy tri & mtic d6 cao (>80%) khi bao quan dua leo,
rau mudng, mam cu cai va gia ddu xanh sau 4, 6, 2,4
ngay ton tri, tuong Ung.

IV. KET LUAN

Chat lugng cta cac loai rau c6 khuynh huéng
bién déi trong cac giai doan thu hoach khac nhau.
Thai gian thu hoach t6t d6i v6i mam cu céi trdng, rau
mudng, dua leo va gia dau xanh tuong ting la 6, 18,
34, 5 ngay sau khi gieo. Tai cac thoi diém thu hoach
tuong ung véi cac loai rau nay, khi ton trit trong moi
truong nhiét d6 mat (5 + 1°C) ham lugng vitamin
C, polyphenol, hoat tinh chéng oxy héa cé khuynh
huéng giam va hao hut khéi lugng c6 khuynh hudng
tang. Sau 10 ngay ton trii, ton that khdi lugng ctia
cac loai rau trong khoang 3 - 5% (trong bao bi hop
EPS két hop véi mang PVC). Hon ntia, kha nang
chép nhén cta ngudi tiéu dung dat hon 80% khi dua
leo, rau mudng, mam cu cai va gia dau xanh dugc
ton trii sau 4, 6, 2, 4 ngay, tuong tng.
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Changes in physical, chemical and sensory characteristics during maturation and storage
of some vegetables (cucumbers, water spinaches, radish sprouts, mung bean sprouts)
Nguyen Minh Thuy, Vo Quang Minh,
Ngo Van Tai, Nguyen Thi Tram Anh, Nguyen Thi Hong Yen,
Trinh Thi Thuy Trang, Nguyen Thi Truc Ly, Dao Van Tu
Abstract

The study was conducted to investigate the effects of (i) harvesting time (after growing) and (ii) types of package
(polyvinylchloride and expanded polystyrene combined polyvinylchloride) when preserving at 5 + 1°C on the quality
and sensory characteristics of some vegetables (cucumbers, water spinaches, radish sprouts, mung bean sprouts).
The results showed that there was significant difference in the contents of bioactive compound at different harvesting
stages. The proper harvesting time of radish sprouts, water spinach, cucumber and mung bean sprouts were 6; 18; 34;
5 days after sowing, respectively. The consumers’ acceptability of the samples was high at these times and the content
of vitamin C, total phenolic and antioxidant activity was high as comparing to other harvesting stages. In addition,
the quality of fresh vegetables was still good when they were packaged in expanded polystyrene combining with
polyvinylchloride. The losses of these vegetables were approximately 5% after 10 days of storage at 5 + 1°C.
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NGHIEN CUU MOT SO BIEN PHAP KY THUAT
SAN XUAT GIA PAU XANH AN TOAN
Tran Thi Ba', Nguyén Thi Cdm Hiang', Duong Nguyén Thanh Luén',
DPoan Pha Hitu', Pham Thi Tuyét Nhi' va V6 Thi Bich Thay'

TOM TAT

bé tai gobm 5 thi nghiém nghién ctiu dnh hudng ctia thung trong, gid thé trong, s6 ting gieo hat, khdi lugng hat
giéng va bién phap tudi nude dén sinh trudng, ning suit va chat lugng gia dau xanh. Két qua cho thay: (1) St dung
thiing phuy dat nang suét gid d4u xanh thuong phdm cao nhit (6,29 kg gid/kg hat kho), cao hon lu nho truyén théng
(Pdi chiing) 1a 29% va hiéu qué kinh t€ cao; (2) St dung ludi nhém + ludi nhya ciing lam gia thé gieo hat d4u cho
nang sudt gia thuong phdm (6,29 kg gid/kg hat kho) cao; c6 33,3% ngudi tiéu diing danh gid trong gid dau xanh trén
gid thé lu6i nhom + lu6i nhya cting cho théy trén 70% than cy gid ding thing; (3) Gieo 4 ting hat cho nang suét
gia thuong phdm tuong duong véi gieo 2, 3 va 5 tdng, hiéu qua kinh t€ cao; (4) Khéi lugng hat 70 g/0,025 m? tuong
duong véi gieo 60 g va 80 g/0,025 m* vé sinh trudng, ning sudt thuong phdm (6,31 - 6,68 kg gia/kg hat kho) va hiéu
qua kinh t€ cao; (5) Tudi nudc bang cach dang ngap xa can dat nang sudt thuong phdm cao nhét (6,22 kg gia/kg hat
kho), than dai. Gia d4u xanh & céc bién phdap tudi nudc diéu khong phat hién vi khuén E. coli va Salmonella.

T khoa: Bién phép tudi, gid ddu xanh, gid thé, ning sut, thung trong

1. DAT VAN PE

Gia d4u xanh la loai rau mam dugc nhiéu ngudi
ua thich, viia cung cdp dinh dudng lai c6 cong dung
dugc Iy cao vi qua qua trinh ngam 1, gia sé c6 ham
lugng protein, acid amin, khoang chat va ham lugng
vitamin C, B12, caroten cao gip nhiéu lan (Nguyén
Cong Khén, 2002). Song gia d4u xanh tiém 4n cao
nguy cd mat an toan do da sé cac co s san xuat
hién nay déu theo phuong phéap truyén thong “gia
up’, cach lam nay ton rat nhiéu cong lao dong. Trudc

thuc trang gia ddu xanh mét an toan, da c6 nghién
ctu san xudt gia dau xanh an toan quy mo ho gia
dinh va dugc ap dung khd rong rai. Tuy nhién, lam
thé nao dé€ san xudt ra mot lugng 16n gia dau xanh
an toan cung cip cho ngudi tiéu dung dang la vin
dé dang quan tam, dd c6 nhiéu noi san xuét gia
d4u xanh an toan quy mo6 16n nhung chi phi dau tu
rat cao chi c6 doanh nghiép méi cé kha néng thuc
hién, nén viéc nghién ctiu san xudt gia ddu xanh an
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