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NGHIEN CUU ANH HUONG CUA PO DAY BAO BI LDPE
(LOW DENSITY POLYETHYLENE) PEN THOI GIAN BAO QUAN GUNG TUOI
(Zinbiber - officinale Roscoe) O NHIET PO THAP
Nguyén Van Toan', H6 Pac Nhén'

TOM TAT

Bai bao nay trinh bay nghién ctiu anh huéng ctia bao bi LDPE c¢6 céc d¢ day khac nhau (30 pm, 40 pm, 60 um va
déi chiing khong bao goéi) trong diéu kién nhiét d¢ thip dén thoi han bdo quan guing tuoi sau thu hoach. Két qua cho
théy, gling dugc bao géi bang mang bao LDPE c6 d¢ day 40 um va luu git trong diéu kién nhiét do 12°C tao dugc
moi trudng khi quyén cai bién phtt hgp nhém tic ché cuong do ho hép, duy tri chit lugng va kéo dai thoi han bao
quan gting dén 100 ngay, hon 20 ngay so v6i mau chiing. Péng thoi, nghién citu ciing xdc dinh dugc moét s6 chi tiéu
vé chat lugng clia cti giing sau 100 ngay bao quan & cac diéu kién (bao géi bing LDPE 40 pm, luu git § 12°C, ¢, =
80 - 85%); ham lugng dudng tong s6 3,48%; ham lugng chat kho hoa tan 5,76%; do cling 57,45 N va cudng d6 ho

hap dat gia tri 5,03 (ml CO,.kg".h™").

T khoa: Guing tuoi, LDPE, d6 day bao goi, nhiét do thap

I. DAT VAN DE

Gting la céy gia vi truyén thong & Viét Nam ciing
nhu & nhiéu nudc trén thé gisi. Gling dugc st dung
v6i nhiéu muc dich khac nhau nhu lam gia vi, thuc
phém, thu6c chiia bénh, dong thoi la nguén dugc
liéu quan trong cho nganh y dugc. Giao dich gting
thuong mai thé gi6i udc tinh dat 190 triéu USD
mobi ndm (Abubacker, 2011). Tuy nhién, & Viét Nam
gling tiéu thu noi dia la cha yéu, ty 1é xudt khdu con
thap. Nguyén nhéan do chat lugng chua dap tng thi
truong xudt khdu va thoi han bdo quén sau thu hoach
ngan. Mot trong nhiing phuong phap thuong dugc
ap dung dé ting thoi han bdo quéan hién nay 1a bao
quan trong moéi truong khi quyén cai bién (MAP).
Trén thé gidi da c6 moét s6 nghién ctiu vé bao quan
gling v6i ky thuat tao moi trudng khi quyén cai bién
(MAP) biang phuong phap st dung mang bao LDPE
nhu cac nghién ctiu cia Mukherjee (1995), Jeong va
cong tac vién (1999), Chung va cong tac vién (2011).

O Viét Nam, hién nay cac nghién ctu vé bao
quan gling bang phuong phap MAP chua dugc cong
bd. Chinh vi véy, viéc xac dinh dugc do day thich
hgp ctia bao bi (LDPE) bdo quan & nhiét d6 thap
nham tc ché cudng do ho hép, duy tri chit lugng va
kéo dai thoi gian bao quan cu gling sau thu hoach la
muc dich chinh ctia bai bao huéng dén.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

Nguyén liéu gting dugc trong tai huyén Tuong
Duong, tinh Nghé An. Chon nhiing ct gting khong
bi trdy xu6t bé mat, c6 mau sac tuoi sing, dam bao
dod cling, khong c6 ddu hiéu ndm mdoc hay bi thoi 6
dau cu. Phuong phap ldy mau thuc hién theo TCVN
5102-90. Bao bi dugc sti dung bao quan gtingla LDPE
c6 cac do day khac nhau (30 um; 40 pm; 60 pm),

dugc cung cip bai cong ty TNHH Thuong mai va
San xuit Bao bi Ha N¢i, Viét Nam. Thung carton
dugc cung cdp boi cong ty TNHH Cém Giang, Thiia
Thién Hué, Viét Nam.

2.2. Phuong phap nghién citu

2.2.1. Phuong phdp phan tich

Cudng do ho hép dugc xac dinh theo phuong
phép do kin, sti dung may ICA 250 (Anh) d¢€ do
lugng CO, (Nguyén Vin Toan, 2011). Ty ¢ hu hong
dugc xac dinh theo phuong phap ctia Ding va cong
tac vién (2006), biang cich chia gling trong qud trinh
bao quan thanh 4 cdp do hu hong dua vao dién tich
vung hu hong trén ct: 0 - ¢t hoan toan khong hu
hong, 1 - dién tich hu hong dudi 1/4, 2 - dién tich hu
hong tli 1/4 dén 1/2, 3 - dién tich hu hong tti 1/2 dén
3/4. Ty 1¢ hu hong dugc tinh theo cong thtc:

(1xN1+2xN2+3xN3)x100
(3xN)

Trong do, ving vdi cdc cdp do hu hong 1, 2, 3 la s
cti bi hu hong N1, N2, N3; N la tong s6 cil.

Xéc dinh hao hut khéi lugng ty nhién béng
phuong phap can (st dung can ky thuat Sartorius
- btic). Ham lugng dudng tong s6 dugc xac dinh
theo TCVN 4594:1988. D¢ cting ctia ct dugc do
bang thiét bi do d¢ cting Shimpo ctia My, don vi do
N (Barker, 2002). Ham lugng chét kho hoa tan theo
TCVN 4414:1987 do bing thiét bi khuc xa ké cim
tay PAL-1 do Atago, Nhat Ban san xuit.

2.2.2. Phuong phdp bé tri thi nghiém

Thi nghiém dugc tién hanh theo so d6 sau:

Cu gting > Thu hoach > Lya chon, phan loai >
Xt ly s bd > Bao bi LDPE (30 pm, 40 pum, 60 um
va BC (déi chiing khong bao goi) > Bao quan (12°C,
¢,,.= 80 - 85%) (Nguyén Van Toan va ctv., 2017).

'Trudng Pai Hoc Nong Lam, Pai hoc Hué
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Thi nghiém dugc bé tri hoan toan ngiu nhién,
moi thi nghiém dugc thuc hién véi 3 1an lap, cic
cong thtic c¢6 khoi lugng mau 50 kg. Tién hanh phan
tich cac chi tiéu chét lugng cting nhu ty 1¢ hu hong
va hao hut khoi lugng ctia cdc mau véi tan sudt 10
ngay/lan. Qua trinh theo doéi két thac khi mau hu
héng véi ty 1€ 10%.

2.2.3. Phuong phdp xii ly s6 liéu

Két qua thi nghiém dugc phén tich phuong sai
ANOVA va kiém dinh LSD (5%) dé€ so sanh su khac
biét trung binh gitia cic nghiém thtic.

2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu duge tién hanh tu 6/2015 dén
12/2016. Giing sau thu hai dugc van chuyén ngay
(thoi gian khong dugc qué 24 gio) vé phong thi
nghiém thudc B mdédn Cong nghé sau thu hoach,
Khoa Co khi - Cong nghé, Truong Dai hoc Nong
Lam, Pai hoc Hué dé€ xu ly va bao quan.

I1I. KET QUA VA THAO LUAN

3.1. Anh hudng ctia cic 4o day bao bi LDPE dén
cuong do ho hip cua gling sau thu hoach

Két qua thuc nghiém vé d¢ day khac nhau cta
bao bi LDPE dén cudng d6 ho hip cta ging sau
thu hoach dugc mo ta ¢ hinh 1. S6 liéu thu duoc ti
hinh 1 duéi day cho théy, cudng doé ho hap & tat ca
cac mau c6 va khong st dung bao bi LDPE déu cé
xu huéng giam dén sau 10 ngay dua vao bao quan.
Nguyén nhén cua hién tugng nay la do sau khi thu
hoach, cu gling bi thay déi diéu kién s6ng mot cach
dot ngodt. Diéu nay hoan toan phu hgp véi dic diém
sinh ly ctia cac loai rau, ct, qua sau thu hoach (Tén
Nii Minh Nguyét va ctv., 2009). O cac ngay bdo quan
tiép theo, ting v6i cdc mau cd do day bao bi khac
nhau thi cudng do ho hdp bién déi cing khong
giong nhau. Cu thé: Mau LDPE 30 um va LDPE 60
pum cuong do ho hép tang nhanh nhét va dat gia tri
cao nhét lan lugt tai cac gid tri 5,16 (ml CO,.kg".h™");
524 (ml CO,kg"h') vao ngay bdo quan thu 70.
Trong khi d6, mau LDPE 40 pm cudng do ho hép dat
gid tri cao nhat 5,03(ml CO,.kg".h") vao ngay bao
quan thi 100. Béi v6i mau DC (khong st dung bao
bi LDPE) cuong do ho hip dat gid tri cao nhit tai
gid tri 5,06 (ml CO,.kg".h™") vao ngay bdo quan thd
80. Theo cong bo clia tac gia Jeong va cdng tac vién
(1999) khi nghién ctiu anh hudng cua do day bao bi
LDPE dén thoi han bao quan gling da cho thay; bao
bi LDPE 40 um c6 kha nang kim ham sy ting lén ctia
cuong d6 ho hép la tot nhat. Két qua thuc nghiém
ctia ching t6i hoan toan phtt hgp véi cong bé nay.
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Hinh 1. Anh huéng ctia d6 day bao bi LDPE
dén cudng d6 ho hdp ctia gling trong thoi gian bao quan
& diéu kién (12°C, ¢,,= 80 - 85%)

3.2. Anh huéng ctia @6 day bao bi LDPE dén ham
lugng dudng tdng sO cua gling trong thoi gian
bao quan

Anh huéng ctia do day bao bi LDPE dén ham
lugng dudng téng s6 cua gling trong thdi gian bao
quén dugc mo ta & hinh 2.
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Hinh 2. Anh huéng ctia d6 day bao bi LDPE
dén ham lugng duong téng s6 ctia gling trong thoi gian
bdo quin ¢ diéu kién (12°C, ¢, = 80 - 85%)

LPE4O pm  ==e==LPE 60 um

Két qua thuc nghiém ti hinh 2 cho ta thay trong
thoi gian 10 ngay bao quan dau tién, ham lugng
duodng tng s6 gidm & tdt cd cac mau. Sau do, cac
mau c6 xu hudng tang trd lai. Piéu nay co thé giai
thich la do bién d6i vé moi trudng va di€u kién bao
quan, dan dén bién d6i vé sinh ly - sinh hda cua gling
xday ra manh liét, lam cho ham lugng dudng giam
xudng. Sau mdt thoi gian, cdc mau da thich nghi véi
diéu kién bdo quan nén qua trinh chuyén héa tinh
bot thanh duong tiép tuc dién ra. Vi vay, ham lugng
duong tong s6 ting trd lai la diéu dé dang nhén théy.
Két qua thuc nghiém ctia ching t6i hoan toan phu
hgp v6i cong bo clia tac gia Policegoudra va Aradhya
(2007) khi nghién ctu bién d6i ham lugng duong
téng s6 trong qud trinh bdo quan gling. Cang tu
két qua thuc nghiém cho thdy mau LDPE 40 pm la
mau ¢é ham lugng duong ting chdm nhdt va duy
tri dugc thoi gian bao quan kéo dai dén 100 ngay
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v6i gid tri xac dinh dugc 3,48%. Trong khi d6, mau
DC c6 ham lugng dudng dat gia tri cao nhat (3,45%)
vao ngay bao quan thu 80. Ching t6 LDPE 40 pm
c6 kha néng tic ché cac hoat dong phan giai tinh bot
thanh dudng cling nhu cdc hoat dong gay tiéu hao
ham lugng duong t6t hon so v6i cac mau con lai. Két
qua nay phtt hgp véi nghién ctiu ctia Jeong va cong
tac vién (1998) khi nhén dinh rang bao bi LDPE day
40 pm c6 hiéu qua trong han ché ton thit ham lugng
dudng t6ng s6 trong qud trinh bdo quan gling sau
thu hoach.

3.3. Anh huéng ctia do day bao bi LDPE dén ham
lugng chit kho hoa tan (Bx) cta giing trong thoi
gian bao quan

Bang 1 thé hién sy thay d6i ham lugng chat kho
hoa tan cua gting trong diéu kién bao quan véi cac
bao bi LDPE ¢6 cac d¢ day khac nhau. Ham lugng
chét kho hoa tan téng s6 & tit ca cic mau thuc
nghiém déu c6 xu hudng giam dan vao 20 ngay bao
quan dau tién. Sau do, c6 xu hudng ting din theo
thoi gian bao quan va dat gid tri cao nhdt tng véi
ngay két thiic qua trinh bao quan. Nhu vay, qua cac
két qua thuc nghiém thu dugc & bang 1 cho thay:
mau LDPE 40 pym da c6 tic dung kim ham sy bién
d6i ham lugng chat kho hoa tan téng s6 t6t nhét, nén
¢6 kha ndng kéo dai thoi han bao quan guing sau thu
hoach. Piéu nay hoan toan pht hgp véi cong bo caia
Policegoudra va Aradhya (2007) khi khao sat sy bién
d6i ctia ham lugng chat kho hoa tan cua giong gting
trong qua trinh bao quan.

Bang 1. Anh hudng ctia d6 day bao bi LDPE dén

ham lugng chét kho hoa tan cua gling trong qua trinh
bdo quan ¢ diéu kién (12°C, ¢, = 80 - 85%)

LDPE LDPE LDPE
2 b
Ngay ¢ 40 pm 30 pm 60 um
0 5,13% 5,18° 5,16° 5,17¢
10 4,72* 4,76 4,75 4,77°
20 4,70° 4,74 4,73 4,75
30 4,75° 5,03? 4,86° 5,16°
40 4,85¢ 5,12° 4,97 5,24*
50 4,924 5,20° 5,07¢ 5,46°
60 4,90¢ 5,23" 5,13¢ 5,52°
70 5,054 5,34° 5,16¢ 5,57¢
80 5,11 5,53 - -
90 - 5,61 - -
100 - 5,76 - -

Ghi chil: (-) mau diing theo doi, cdc ky tu gidng nhau
trong ciing mot hang chi sy khdc biét khong cé y nghia
théng ké 6 a = 0,05.

3.4. Anh huéng cia do day bao bi dén d ciing ctia
guing trong thoi gian bao quan

Do cting la mot chi tiéu quan trong lién quan dén
bién ddi vé cdu truc cha gling trong sudt thai gian
bao quan. Su thay d6i do ciing ctia gling dugc thé
hién & hinh 3.
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Hinh 3. Anh hudng ctia d6 day bao bi dén d¢ cting
cua gling trong thaoi gian bao quan
& diéu kién (12°C, ¢, = 80 - 85%)

LDPEAO UM == LDPE 60 um

Do ciling ctia gling c6 xu hudng giam dan theo
thdi gian bdo quan § tit cd cac mau, tuy nhién, muc
do6 gidm nay la khong giong nhau § cac méau. Co thé
ly giai diéu nay nhu sau: Do dugc bao quin 6 moi
truong nhiét do thdp két hop bao gdi bang LDPE
c6 do day khac nhau da tc ché€ sy phan giai thanh
té bao dudi tac dung ctia enzyme polygaturonase va
qud trinh thay phan hemicellulose thanh cellulose,
vi vay, ¢6 tac dung ngan chin sy giam d¢ cling va
kéo dai thoi han bédo quan sau thu hoach. LDPE 60
pm va LDPE 30 pm c¢6 t6c d¢ bién d6i gidm do cling
nhanh nhat, dat gia tri tuong ting 56,76 N va 57,43N
so v6i gia tri ban dau giam 16,6% va 15,8% tai ngay
bao quan tht 70. So véi mau déi chiing (BC), do
cting ctia mau LDPE 40 um cho két qua t6t hon r6
rét, khi lam cham qua trinh mém hoéa ctia gling dén
20 ngay, voi gia tri do cling dat dugc 57,45 N vao
ngay bao quan thi 100. Tém lai: Bao bi LDPE 40 pm
c6 kha nang duy tri d¢ cting va kéo dai thoi han bao
quan gling tudi sau thu hoach t6t nhit. Diéu nay
khong mau thudn véi cong bd nghién ciu cua tac
gia Chung va cong tac vién (2011) khi st dung bao
bi LDPE day 40 pum cho hiéu qua trong viéc duy tri
do cting cua gling.

3.5. Anh huéng ctia d6 day bao bi LDPE dén sy
hao hut khdi lugng caa giing trong thoi gian
bao quan

Két qua thuc nghiém thu dugc vé hao hut khéi
lugng trong thoi gian bao quan dugc thé hién qua
d6 thi hinh 4.
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Hinh 4. Anh huéng ctia d6 day mang bao géi LDPE
dén su hao hut khéi lugng ctia gling trong thoi gian
bdo quan & diéu kién (12°C, ¢, = 80 - 85%)

Ty 1é hao hut khéi lugng c6 xu huéng ting dan
trong qua trinh bdo quan & tit cd cic mau. Mau
LDPE 60 pm va LDPE 30 um c6 ty 1é hao hut khoi
lugnglan lugtla 15,93% va 14,8% vao ngay bao quan
thi 70. Khi quan sat cing mét thai diém, mau LDPE
40 pum c6 ty 1é hao hut khoi lugng thap nhét véi gia
tri xdc dinh 1a 9,56%. Ty 1¢ hao hut khoi lugng tiép
tuc tdng trong cdc ngay bao quan tiép theo va dat gia
tri l6n nhat vao ngay két thic qud trinh bao quan.
Tu s6 liéu thyc nghiém cho thdy: mau LDPE 40 pm
c6 hiéu qua t6t hon cac d6 day bao bi khéac trong
viéc han ché hao hut khoéi lugng trong qua trinh bao
quan. Diéu nay phu hgp véi cac nghién ctiu ctia tac

gid Nguyén Vin Mudi va cong tac vién (2005) trén
déi tugng cam sanh ciing nhu cdc nghién ctiu cta
Jeong va cong tac vién (1999), Chung va cong tac
vién (2011) trén d6i tugng gling.

3.6. Anh huéng ctia 46 day mang bao géi LDPE
dén ty 1¢ hu hong cua giing trong thoi gian bao
quan

S6 liéu thuc nghiém ciing chi ra rang: Cac loai
bao bi c6 d¢ day khac nhau thi mic d6 hu hong
cang khong giéng nhau. Cu thé: mau LDPE 40 pm
c6 ty 1é hu hong thip nhét tai thoi diém két thuc qua
trinh bdo quan vao ngay bao quan thtt 100 véi gia tri
11,39%. Trong khi d6, mau LDPE 60 pm va LDPE 30
pum c6 ty 1é hu hong cao hon ding ké tai thoi diém
két thuc bao quan lan lugt dat 14,41% va 12,61% vao
ngay bao quan th 70.

Tém lai, qua khao sat anh hudng do day khac
nhau ctia bao bi LDPE két hgp véi nhiét do thap dén
thoi han bao quén giling tuoi da cho thdy: LDPE c6
d6 day 40 um kha nang tic ché cac phan ting sinh
ly, sinh héa xay ra trong qua trinh luu giti, kéo dai
thoi han bao quan dén 100 ngay véi ty 1é hu hong rat
thép. Két qua nay phu hgp véi cong bo trude day cua
Jeong va cong tac vién (1999) khi nghién ctiu anh
huong ctia cac do day bao bi trong bdo quan gling
bang phuong phap MAP.

Bang 2. Anh hudng ctia d6 day bao bi LDPE dén ty 1é hu hong ctia gling
trong thoi gian bao quan & diéu kién (12°C, ¢,= 80 - 85%)

Mau Mau d6i ching Mau LDPE 30 um Mau LDPE 40 pm Mau LDPE 60 pm
Theiglanbdo 0 on g0 o 0 80 90 | 100 110 60 70 80
quan (ngay)
Tyle gz)hong 6,89 1332 1654 997 1261 1774 857 11,39 1481 10,68 1441 16,74
IV. KET LUAN VA PE NGHI TAI LIEU THAM KHAO

4.1. Két luan

Pa xdc dinh dugc do day LDPE phtt hgp nhat véi
muc dich kéo dai thoi gian bao quan va duy tri chat
lugng ctia gling tuoi sau thu hoach 1a 40 um, ciing
nhu cac théng s6 ky thuét chinh bdo quan gling tuoi
& nhiét d6 12°C, d6 &m moi trudng 80 - 85% dé kéo
dai thoi gian bao quan gling tuoi 1én dén 100 ngay
(thém 20 ngay so véi d6i chiing).
4.2. bé nghi

Ap dung két qua thu dugc dé tiép tuc nghién ctiu
va hoan thién quy trinh béo gting tuci sau thu hoach
cho muc dich tiéu duing.
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Effects of different thicknesses of LDPE (low density polyethylene)
films on storage time of fresh ginger (Zingiber officinale Roscoe)
after harvesting under low temperature
Nguyen Van Toan, Ho Dac Nhan
Abstract

This paper indicated the effects of LDPE packaging at different thicknesses (30 pm, 40 pm, 60 um and without packaging
as control) under the low temperature (12°C) on storage time of the fresh ginger after harvesting. The results showed
that the ginger wrapped by LDPE film at 40 pm and stored at 12°C created a suitable modified atmosphere packaging
(MAP) in order to inhibit respiration rate, to maintain quality, and to extend the shelf life of ginger up to 100 days,
20 days longer than the control. Besides, the study also determined some quality parameters of ginger after 100 days
(wrapped with LDPE at 40 um, the storage temperature at 12°C, the humidity at 80 - 85%): total sugar content 3.48%;
the content of dissolved dry matter 5.76%, firmness 57.45 N, and respiration rate 5.03 (ml COZ.kg".h").
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ANH HUONG CUA Ti LE CHO AN KHAC NHAU PEN CHAT LUQNG NUGC
VA HIEU QUA SUDUNG THUC AN CUA TOM SU (Penaeus monodon)
NUOI KET HQP VOI RONG NHO (Caulerpa lentillifera)
Nguyén Thi Ngoc Anh!, Pham Thi Tuyét Ngan'

TOM TAT

Nghién ctu dugc thuc hién nham tim ra ti 1é cho 4n t6i uu trong nudi két hgp tom s (Penaeus monodon) véi
rong nho (Caulerpa lentillifera) gobm 4 nghiém thic, 3 14n lap lai. Nghiém thiic d6i chiing, tdbm nuéi don va dugc cho
an thuc an thuong mai thoa man, ba nghiém thic nudi két hgp tom-rong nho dugc cho an véi cac ti 1é khac nhau:
75%, 50% va 25% lugng thic an d6i chling. Tom st c6 khdi lugng trung binh 0,39 - 0,42 g dugc nudi trong bé nhua
200 L v6i mat do 100 con/m?, 6 mén 30%o. Sau 60 ngay nudi, cac nghiém thiic nudi két hgp c6 chit lugng nude
(TAN,NO, vaPO,”) tét hon va til¢ s6ng (88,3 - 96,7%) cao hon nghiém thtic nu6i don (78,3%). Téc d¢ tang trudng,
nédng sudt, hé s§ tiéu ton thiic 4n, mau sic ctia tom sau khi ludc chin va thanh phin héa hoc ctia thit tom & nghiém
thiic nudi két hgp cho dn 50% nhu cau dat két qua t6t hon so v6i nghiém thiic déi chiing, tuong tng véi chi phi thic
dn gidam dén 60,5% co thé dugc xem 1a ti 1é cho an thich hgp.

T khoa: Penaneus monodon, Caulerpa lentillifera, chit lugng nudc, ting trudng, hiéu qua st dung thic an
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