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Effect of 1-methylcyclopropene concentration with low temperature on shelf life
extension of postharvest red-fleshed dragon fruit (Hylocereus polyrhizus)

Nguyen Van Toan, Nguyen Thi Diem Huong
Abstract
In this study, the effects of 1-MCP at different concentrations (0 ppb, 200 ppb, 300 ppb, 400 ppb, and 500 ppb
were investigated) in combination with low temperature preservation (5°C) on storage duration of red-fleshed
dragon fruit. The results showed that the concentration 1-MCP at 400 ppb was the most suitable for prolonging the
shelf-life and remaining the quality of postharvest dragon fruit. At the same time, some quality factors were
determined during storage at the same conditions (1-MCP of 400 ppb treatment; storage temperature of 5°C;
humidity of 85-90%; 30 days storage) as follows: total sugar content: 11.61%; total acid content: 0.192%; weight loss
rate: 0.80% and damage rate: 5.27%.
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NGHIEN CUU CHE TAO VAT LIEU HYDROGEL TU MUN DUA
BANG PHUONG PHAP CHIEU XA PE HAP PHU ASEN
Tran Lé Trac Ha', Duong Hoa X6% Lé Quang Luan?

TOM TAT

Trong nghién ctiu nay, vat liéu hydrogel tit mun dira, acid acrylic (AAc) va chitosan dugc ché tao bing phuong
chiéu xa tia gamma (Co-60) ting dung cho muc dich hép thu asen trong nudc. Két qua nghién ctiu cho thdy, khi gia
tang liéu xa tu 4 [én 12 kGy thi ham lugng hydrogel tao thanh ting tuong tng ti 39 1én 68% trong khi d6 truong
nudc clia vét liéu nay lai giam tuong ting tii 9,0 dén 5,0 g/g. Ngoai ra, khi ti 1¢ dung dich AAc (50%, v/v)/ mun diia
gia tang thi ham lugng gel tao thanh cting gia ting, nhung d¢ truong nudc lai ¢6 xu huéng giam. Ham lugng gel cling
gia ting dang ké khi bd sung 1% chitosan vao hon hgp chiéu xa. Vit liéu hydrogel ché tao dugc ¢ kha nang hédp thy
tot ion As> v6i ham lugng 1,41 mg/g gel kho trong 48 h. Vit liéu hydrogel ché tao tlii AAc va mun dtia bang phuong

phép chiéu xa da cho thdy tiém ning Gng dung cho muc dich hép phu ion asen nhiém trong nuéc.

T khoa: Acid acrylic, asen, chiéu xa, hydrogel, mun dia, xt li nuéc

L. DAT VAN DE

Ngay nay, cling véi qua trinh cong nghiép hoa
hién dai hoa dit nudc va sy bung né dan s6, qua
trinh 6 nhiém nguén nudc ngay cang tram trong,
dédc biét 1a 6 nhiém kim loai nang. Trong do, 6
nhiém asen trong ngudn nudc ngdm ngay cang dugc
nghién ctiu nhi€u bai tac dong ctia no trén stic khoe
con ngudi nhu thay d6i mau da, hinh thanh ctia cac
vét cing trén da, ung thu da, ung thu phéi, ung thu
than va bang quang (Khai et al., 2010; Truong Thi
Hanh va ctv., 2011).

Bén canh cac vét liéu xu 1 moi trudng truyén
thong thi hydrogel ché tao tii nguyén liéu ty nhién
v6i nhiéu vu diém nhu: Tinh chit hap thu - truong
nudc, bén nhiét, bén véi moi trudng, bén co ly, cd
kha ndng hép phu, ly gidi cac kim loai nang va than

thién v6i méi truong dang dugc quan tdm rat nhiéu
(Nguyén Quoc Hién va ctv., 1996). Viéc ap dung
cong nghé btic xa trong viéc ché tao hydrogel ngay
cang trd nén hiéu qua vdi cac vu diém nhu: tiét kiém
nang lugng, khong gian va nguyén liéu nén mang
lai hiéu qua kinh t€ cao; d6 tin cdy cao do qua trinh
dugc kiém soat mot cach hiiu hiéu va dé dang diéu
chinh qua trinh, san phidm c6 chit lugng cao, than
thién moi truong va dé dang trién khai 6 quy mo
cong nghiép (Charlesby, 1981). V&i muc tiéu sti dung
cdc phu phdm trong nong nghiép trong xti Iy nguén
nudc 6 nhiém asen, nghién ctiu nay dugc thuc hién
nhdm ting dung cong nghé biic xa trong viéc ché tao
vat liéu hydrogel tii mun dtta va khao sat kha nang
hép phu asen ctia vat liéu hydrogel dugc ché tao.
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IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

Mun dtia da dugc xti li do Cong ty CP. Sai Gon
Thuy Canh cung cép. Mudi disodiumhydro asenate
(Na,HAsO,.7H,0) tinh khiét la sin phdm ctia Meck
(Ptic). Ngudén xa gamma Co-60 BRIT 5000 (India)
tai Vién Nghién ctiu Hat nhén, Da Lat c6 sudt liéu la
3 kGy/h.

2.2. Chuin bi mau va chiéu xa

Cén 10 g mun duia kho da qua xt ly tron déu véi
dung dich AAc (50%) & cic thé tich 30, 40, 50 va
60 ml ¢ b6 sung hodc khong bs sung chitosan 1%.
Sau do, cdc mau dugc cho vao tui polyethylen va tién
hanh chiéu xa trén nguén Co-60 & cic liéu 4, 8 va
12 kGy.

- Ham lugng gel dugc xac dinh theo cong thiic:

Ham Iigng gel (%) = 100 x M/M|

Trong dé: M la trong lugng kho ctia mau gel sau khi
chiét, M la trong lugng kho ciia mau trudc khi chiét.

- B0 truong nudc dugce tinh theo cong thic:

D¢ truong nuée = (M, - M)/M

Trong dé: M la trong lugng kho cia mau gel, M la
trong lugng mau gel sau khi da truong bao hoa.

- Kha ning hdp phu As theo ham lugng mun
dita/AAc: Cac méu vt liéu hydrogel ché tao dugc ti
céc ti 16 mun dita/AAc khac nhau c6 hodc khong b
sung chitosan dugc chiéu xa véiliéu xa 8 kGy sti dung
dé danh gid kha ning hdp phu As trong nudc. Nong
ddé As hap phu dugc xac dinh theo phuong phap
quang phd hép thu nguyén tii 16 graphite GF-AAS.

- Xac dinh khd néng hép phu As’*ctia hydrogel
theo nong d6 As™ va thoi gian xtt ly: Mau vat liéu
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hydrogel dugc ché tao tii mun diia ghép AAc cé
hodc khong b6 sung chitosan dugc chiéu xa & liéu
xa 8 kGy dugc khao sat kha nang hap phu As véi cac
khoang cac thoi gian khac nhau (12, 24, 48 va 72 gio)
va trong cac dung dich nong d As’* khac nhau (25,
50, 100 va 150 mg/l).

II1. KET QUA VA THAO LUAN

3.1. Ché tao vat liéu hydrogel tii mun diia ghép
AAc § cacliéu xa khac nhau

Két qua nhén dugc & hinh 1a cho thiy ring ham
lugng gel trong mau hgp phan tii mun diia ghép
AAc c6 xu hudng ting theo ti 1é AAc/mun dtia. Cu
thé, & liéu xa 8 kGy, khi tang ti 1é AAc/mun dia ti
3/1 1én 4/1 thi ham lugng gel tang cham tiu 49 lén
52%, gia tang manh ti 52% lén 65% trong khoang ti
1é AAc/mun duia tii 4/1 1én 5/1 va dat bao hoa & miic
68% (mun dtia/AAc: 6/1). Bén canh do, liéu xa cling
anh hudng téi ham lugng gel tao thanh. Ham lugng
gel tang nhanh khi dugc chiéu xa véi liéu tuong ting
la 4 va 8 kGy, sau d6 lam lugng gel ting cham va
gan nhu dat trang thai bao hoa trong khoang liéu tu
8 - 12 kGy (65% - 69%, tuong ting).

Bén canh chi tiéu vé ham lugng gel, do truong
nudc cua hydrogel cing la yéu t6 quan trong anh
hudng dén chat lugng va hiéu qua cua gel dugc tao
ra va kha ndng ting dung ctia chung. Két qua cho thay
do6 truong nudc ctia hydrogel tit mun diia ghép AAc
¢6 xu hudng giam theo chiéu ting ctia til¢ AAc/mun
dua (Hinh 1b). Cu thé, § liéu xa 8 kGy, d6 truong
ctia mau gidm nhe tit 8,8 xudng 8,2 tuong ing vai ti
1é AAc/mun duia: 3/1 - 4/1. Sau d6, do truong mau
hydrogel gidm manh trong khoang ti 1¢ AAc/mun
dita: 4/1 - 6/1 (8,2 - 5,0).
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Hinh 1. Ham lugng gel tao thanh (a) va do truong nuéc (b) ctia hydrogel
ché tao tit mun dita ghép AAc & cac liéu xa va ti 1é AAc/mun duia khéc nhau

Do truong nudc cua hydrogel mun diia ghép
AAc cling giam khi tdng liéu xa. Hydrogel tilé AAc/
mun dtia: 5/1 ¢6 do truong nudc giam nhanh ti 8,4
xuong 6,9 tuong ting khoang liéu xa 4 - 8 kGy, sau do
do truong nudc giam nhe con 6,5 & liéu xa 12 kGy.

Hydrogel c6 ti 1é AAc/mun dtia: 3/1 c6 do truong
nudc I6n nhat 9,3 g/g. Di€u nay c6 1€ la do khi ting
li€u xa thi cac lién két khau mach trong vat liéu gia
tang do do lam giam d¢ truong nudc va kha nang
hép thu nudc ctia vat liéu hydrogel.
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Két qua thu dugc phu hgp véi nhiéu két qua
nghién ctu trudc diy cho ring qua trinh hinh
thanh gel gia tang manh cling véi d6 1a giam do
truong cua vat liéu khi tdng liéu xa & khoang liéu
thap, sau dd ting cham din & nhiing dai liéu cao
hon (Suda et al., 2000; Bajpai et al., 2003; Tran Thi
Thuy va ctv., 2006; Pourjavadi et al., 2006; Yoshii et
al., 2003; Duong Hoa X6 va Lé Quang Luén, 2017;
Luan and Xo, 2017). Tl nhiing két qua nhan dugc
vé ham lugng gel ciing nhu d¢ truong nudc theo
liéu xa va theo ndng do ctia vat liéu ché tao hydrogel
cho thdy hydrogel ché tao & liéu chiéu xa 8 kGy 1a
phtt hop hon ca trong viéc hdp thu kim loai va xt
ly nguén nude. Do hydrogel nay ¢6 ham lugng gel
tao thanh cao, 6 truong nudc phtt hgp va tiét kiém
néang lugng. Nén cac hydrogel nay dugc chon dé thu
nghiém kha ndng hdp phu asen va ché tao vit liéu
hydrogel AAc /mun diia c¢6 b6 sung chitosan.
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3.2. Ché tao vit liéu hydrogel tii mun diia ghép
AAc c6 b6 sung chitosan bang ki thuét buc xa

Trong thi nghiém nay, nong d6 chitosan dugc bd
sung la 1% khoi lugng. Cac chi tiéu vé ham lugng gel
va d¢ truong nudc cua vat liéu hydrogel ciing 1a hai
chi tiéu quan trong ctia vét liéu dugc khao sat. Két
qua cho thay khi b6 sung chitosan 1% vao hon hop
chiéu xa, ham lugng gel ctia vét liéu cing tang dan
theo ti 1¢é AAc/mun diia, ham lugng gel tao thanh
dat 60% & ti 1é AAc /mun dua la 3/1 ting nhanh lén
76% - 78% tai ti ¢ AAc /mun duia: 4/1 - 5/1 va dat
bao hoa 6 ti 1é AAc/mun dtiala 6/1(82%) (Hinh 2a).

Do truong nudc cua hydrogel tii mun diia ghép
AAc c6 b6 sung chitosan 1% c6 lién quan dén ti
1é¢ AAc/mun dua. Khi ting ti 1é AAc /mun dua tu
3/11én4/1 d6 truong nudc giam nhe tii 6,9 xudng 6,4
g/g, sau d6 giam nhanh & khoang & ti 1é AAc /mun
duia: 4/1 - 6/1 tii 6,4 xuong 3,9 g/g (Hinh 2b).
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Hinh 2. Ham lugng gel tao thanh (a) va d6 truong nudc (b) cua vat liéu
& cac ti1é AAc va mun diia khac nhau ¢6 b6 sung chitosan

Co6 su khac biét vé ham lugng gel tao thanh va
do6 truong nudce cua 2 loai vat liéu: mun diia ghép
AAc va mun duia ghép AAc c6 bd sung chitosan
1%. Ham lugng gel & cdc ti1¢ AAc/mun diia tuong
ung ctia hydrogel tii mun diia ghép AAc b sung
chitosan cao hon hydrogel khéng bé sung chitosan.
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Ham lugng gel ctia hydrogel tii mun diia ghép AAc
dao dong trong khoang 49 - 68%, trong khi d6 ham
lugng gel ctia hydrogel tii mun diia ghép AAc cd
bé sung chitosan cao hon, dao dong trong khoang
60 - 82%.
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Hinh 3. Ham lugng gel (a) va d¢ truong nudc (b) cta vét liéu hydrogel c6 va khong cé bd sung chitosan

58



Tap chi Khoa hoc Céng nghé Nong nghiép Viét Nam - S6 9(82)/2017

3.3. Khao sat kha nang hip phu asen cta hydrogel

3.3.1. Khdo sdt khd ndng hdp phu As** cia cdc
mau hydrogel

Mun duia cting c6 kha ning hip phu As™ nhung
thép hon cac loai hydrogel, 1 g mun dtia chi hap thu
dugc 0,23 mg As>*/gel kho. Trong khi d6, dunglugng
hép thu cta hydrogel dugc cdu tao tii AAc/mun diia
v6i ti 1é 3/1 ¢6 kha néng hép phu gip 4 14n mun dua
& cung thé tich (0,88 mg As™ /gel kho).

Khé nang hdp phu As®* ctia cac hydrogel c¢6 xu
huéng giam dan khi tilé AAc/muyn dua tang ti 3/1
1én 6/1. Cu thé, hydrogel c6 tilé AAc/mun dua: 3/1
c6 dung lugng hdp phu 0,88 mg As**/g gel trong
khi dung lugng thdp phu ctia hydrogel c6 ti 1¢ AAc/
mun dtia: 4/1 con 0,84 mg As**/g va giam manh &
hydrogel ¢6 tilé¢ AAc/mun diia: 6/1 chicon 0,53 mg
As**/g gel. Ngoai ra, & hydrogel c6 bd sung chitosan
1% kha nang hdp phu As®* thdp hon hydrogel
khong c6 bd sung chitosan (Hinh 4). O tile AAc/
mun dtia: 3/1, hydrogel nay hap phu dugc 0,72 mg
As>*/g gel thap hon so vé6i hydrogel dugc tao thanh
tl cung ti 1é AAc/mun dita nhung khong bé sung
chitosan 1%, ham lugng hdp phu nay tiép tuc giam
va dat thap thap nhat tai hydrogel dugc tao thanh
c6 ti 1é AAc/mun dua: 6/1 (0,43 mg As>*/g gel). Tu
nhiing két luan trén loai vat liéu hydrogel ché tao tu
mun dua ghép AAc ti ¢ AAc/mun dtia 3/1, chiéu
xa & liéu 8 kGy dugc lua chon dé€ tién hanh céc thi
nghiém tiép theo.
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Hinh 4. Khé ning hdp thu As** ctia cdc mau
hydrogel ché tao & cac ti1é mun dua/AAc khac nhau
(1/3, 1/4, 1/5 va 1/6) c6 va khong c6 b6 sung chitosan

3.3.2. Kha ndng hdp phu As** cia hydrogel theo
thoi gian

Két qua nh4n dugc & hinh 5 cho th4y kha nang
hép phu As>* ctia vat liéu tang theo thoi gian xt 1.
Cu thé 1a trong 12 git dau, hydrogel hdp thu dugc
0,912 mg As*/g gel kho. Trong 48 gid tiép theo,
lugng As® hip phu ting 1én 0,913 mg As™/g gel kho.
Sau dé, lugng As** hap phu vao gel ting chdm va gan
nhu khong d6i ¢ 72 gio.
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Hinh 5. Kha nang h4p phu As** ctia hydrogel
theo thoi gian
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Khé nidng hdp phu As’* clia hydrogel theo néng
do As®* ban d4u. Cu thé€ trong dung dich 25 mg/l
As*, dung lugng hip phu cua hydrogel dat 0,23
mg As’*/gel kho. Sau d6, dung lugng hdp phu ting
dén va cao nhét d6i véi dung dich As* néng do 150
mg/l v6i kha ndng hidp thu 1,41 mg As**/g gel kho

(Hinh 6).
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IV. KET LUAN

Chiéu xa tia gamma Co-60 la phuong phap hiéu
qua dé ché tao vat liéu hydrogel: mun diia ghép acid
acrylic c6 kha ning hidp phu asen trong ngudn nudc.
Hydrogel dugc ché tao tii hgp phin AAc/mun duiia
v6i ti 1€ 3/1 va chiéu xa & liéu xa 8 kGy phu hgp nhit
cho muc dich hép phu ion As® v6i cdc thong s6 nhu
ham lugng hdp phu asen 1a 1,41 mg As’*/g trong
diéu kién nong dé As>* 150 mg/l, thoi gian hip phu
48 gig. Vat liéu hydrogel ché tao dugc c6 trién vong
ung dung cho muc dich hdp phu ion asen nhiém
trong nudc.
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Study on preparation of hydrogel from coir dust
by irradiation method for arsenic adsorption application

Abstract

Tran Le Truc Ha, Duong Hoa Xo, Le Quang Luan

In this study, the hydrogel materials were prepared from coir dust, acrylic acid and chitosan by gamma irradiation
(Co-60) for adsorbing arsenic ion in water. The results showed that the gel fraction increased from 39 to 68%, while
the water swelling degree of the hydrogel material decreased from 9.0 to 5.0 g/g when the irradiation dose increased
from 4 to 12 kGy. In addition, when increasing the AAc/coir dust ratio, the gel fraction increased while the water
swelling degree decreased. The gel fraction of hydrogel material increased when adding 1% chitosan. The prepared
hydrogel showed an adsorption capacity for As>* of 1.41 mg/g dry gel in 48 hours. The hydrogel prepared from coir
dust has a potential application in water treatment for adsorption of arsenic ion.

Key words: Acrylic acid, coir dust, irradiation, hydrogel, arsenic, water treatment
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NGHIEN CUU CAC BIEN PHAP KY THUAT
CHO HA THU O PO [Fallopia multiflora (Thunb.) Haraldson]
TAI XA SON PONG, THI XA SON TAY, TP. HA NOI

Pham Thanh Huyén', Phan Van Trudng'

TOM TAT
Trong nghién ctu nay da thiét ké cac thi nghiém trong dé€ danh gid miéc d6 dnh hudng cta thoi vy trong, khodng
cach tréng va lugng phan bon t6i mic d6 sinh trudng phat trién, nang suit va chat lugng ctia Ha tht 6 do. Két qua
nghién ctiu cho thdy thoi vu trong Ha tha 6 do t6t nhét 1a vao thang 3 hoac thang 10 hang ndm; Khoang cach tréng
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