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NGHIEN CUU ANH HUONG CUA TI LE PUC LO TREN MANG BAO
QUAN MAP PEN CHAT LUQNG CU KHOAI SQ CU CANG

Lé Quéc Khanh, Trwong Thi Hoa
Truong Pai hoc Tay Bac

Tém tat: Nghién ciru thir nghiém viéc diéu hoa khi quyén bdo quan bang phwong phdp duc 16 trén
mang bao quan MAP. Muc dich cua nghién ctu nham t6i wu héa phwong phdp bdo quan cu khoai
so Cu Cang bang mang bdo quan MAP duc 16. Nghién ciru dwoc thiee hién trong 6 tuan ¢ nhiét do
10°C sir dung mang MAP véi ty 1é duc 16 lan heot la 1-2%, 3-4%, 5-6% va mau khéng sir dung
mang bdo quan MAP dwoc sit dung lam mau doi chitng. Chcft lwong bao quan duwoc danh gia theo
mét s tiéu chi vé d¢ cung, do hao hut trong lwong tw nhién va ham hrong tinh bot bi hao hut. Két
qua nghién _citu cho thdy 1y 1é duc 16 trén mang bao quan MAP la 3-4% cho chat lwong cao hon so
V6i cdc mau bdo quan mang MAP duc 16 khac. Khéng khi bdo quan trong madu ndy cé nong do
4-5% O, va 5-10% CO; cho biét ddy la diéu kién phii hop dé bdo qudn khoai so Cu Cang. Két qua
nghién citu ciing cho thdy viéc bdo quan cii khoai so Cii Cang bang mang MAP duc 16 c6 chat
lieong cao hon so véi mau khéng sir dung mang MAP.

Tir khod: Bdo quan khoai so, mang bdo quan MAP, khoai so Cu Cang, tiii LDPE duc 16.

1. MO PAU duoc t6n thuong lanh... va dic biét 1a an toan
vé sinh thyc pham [1].

MAP 1a 1 dang bao g6i bao gom loai bo khi
tor trong bao bi va thay vao do6 la moét khi
hodc 1 hdn hop khi phu thudc vao san pham va
c6 su thay doi lién tuc qua chu ky bao quan
boi cac yéu té ho hip, sinh hod va tham cham
qua bao bi [2]. MAP da tré thanh phuong phép
thong dung dép tng doi hoi bdo quan, van
chuyén va ban 1é cho rau ci, qua. MAP da dugc
ap dung thanh cong dé bao quan mot s6 loai rau
bao gébm bong cai xanh, ca rdt, t6i va cac loai
khéac [3]. Hiéu qua cua bao bi da dugc nghién
ctru trén chat luong bong cai xanh [4] va sup lo
[5]. B4i voi trai ciy, hé thong MAP da duge sir
dung thanh cong dé bao quan tao [6], chudi [7]
va cac loai khic. Pé bao quan cac san pham
ndy, tii polyethylene va polypropylene duc 16
da duoc str dung dé tao can bang cho hoat dong
h6 hap va thoat hoi nudc ciia san pham dong
goi va dé dat duoc khi can bang thuan loi.
Trong tit ca cac truong hop nay, cac loai rau
qua co thé tang thoi han s dung tur t6i da gap 2
lan trong diéu kién khi quyén.

Nong d6 O, va CO, dugc khuyén nghi trong
bao quan d6i véi mdi loai rau qua ciing khac
nhau. Do d6, mdi mét thiét ké MAP phai duoc
t6i wu héa cho mot san phém cu thé, vi céac san

Khoai so Cu Cang tré)ng trén dia ban huyé¢n
Thuéan Chau tinh Son La da dugc Cuc S¢ hiru
tri tué cAp gidy chimg nhin nhan hiéu tap thé;
duoc BO NN&PTNT dua vao danh sach cac
loai ngudn gen quy cua Viét Nam can duoc giit
gin va phat trién. Tuy nhién, hién nay gia tri
kinh té khoai s¢o Cu Cang chua tuong xing
véi tién nang nong san nay. Mot trong nhung
nguyén nhan chi yéu 1am giam gié tri kinh té
cu khoai s¢o Cu Cang la & khau bao quan sau
thu hoach. Mot sé phuong phap bao quan
truyén thong & dia phuong hién tai dem lai
hiéu qua khong cao, thoi gian bao quan ngin
ct khoai giam ca vé chét va luong chi sau 1-2
tuan. Cong nghé bao quan rau ci trén thé
gidi c6 xu huong chung la tirng bude loai bo
nhirng hoa chat bao quan co doc tinh cao,
thay thé chang bing chat it doc hon, voi
ngudng du luong ctia chung giam dan hoic
su dung phuong phap bao quan sach, an toan.
C6 nhiéu phuong phép bao quan cu qua phd
bién dugc 4p dung nhu: bio quan ¢ nhiét do
thap, xu 1y hoa chat, phuong phap diéu chinh
khi quyén bao quan. Trong do6, phuong phap
diéu chinh khi quyén MAP giam sy ton that
khéi lugng, tri hodn qua trinh chin va giam
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pham néng nghiép c6 su trao ddi chat khac
nhau. Nhu da dé cap & trén, hé thong MAP phai
can bang cac qua trinh ho hip, thoat hoi nudc,
sinh ra ethylene va thim khi thong qua bao bi
s€ xay ra dong thoi. Tinh dén tat ca nhimng diéu
nay, cac yeéu t6 anh huong dén qua trinh trao
ddi chat ctia nong san st dung mang dong goi
va su thAm khi théng qua bao bi can dugc dinh
luong dé dem lai hiéu qua tdi wu nhat. Qua tim
hiéu, nhom tac chua thay c6 nhiéu nghién ctru
dé cap dén bao quan MAP ddi véi khoai so, viée
tim ra diéu kién khi quyén bao quan t6i uu nhéat
c6 v nghia trong viéc ning cao chét luong bao
quan cu khoai so Cu Cang. Trong cong b nay,
nhém téc gia dé cap dén viéc dicu tiét khi quyén
bao quan thong qua ti 1& duc 16 trén bao mang
MAP dé diéu tiét ham luong COz, O2 trong vi
moi truong bao quan. Chat luong bao quan dugce
danh gia thong qua mot s6 chi tiéu vé do cung,
ham lugng chét kho, tinh bot, do6 hao hut khéi
luong tu nhién cua cu khoai s¢ Cu Cang.

2. THUC NGHIEM - PHUONG PHAP
NGHIEN CUU

2.1. Thwe nghiém

Mau Khoai so Cu Cang duogc thu hoach tir
x4 Nam Lau huyén Thuan Chau, duoc lya chon
cu twong ddi ddng déu 150 -200g/cu va dang
ngdy tudi, sau d6 dem rira lau sach, xu ly
chlorine 100ppm va NaCl 1%.

Vit liéu tao moéi truong MAP: mang nhya
LDPE (Low-density polyethylene) gia cuong
hat nanosilica véi d¢ thim khi O,, CO, dugc
xac dinh lan lwot dat 1190,06 va 3571,84
ml.mm/atm.ngay.m?)

St dung mang nhuwa LDPE bao goi khoang
1000 gam khoai so. Qua trinh khao sat bao gdm
3 thuc nghiém, mdi thyc nghiém lap lai 3 lan,
dung lwong mau mdi lan lip 1a 5 ci. Mdi cu
duoc do 3 1an & 3 vi tri khac nhau. duoc bd tri
nhu sau:

- Thue nghiém 1: Str dung tai LDPE bao goi
duc 16 1-2% & nhiét do 10°C (M12),

- Thyc nghiém 2: Str dung tai LDPE duc 15
3-4% bao quan & nhiét do 10°C (M34)

- Thuc nghiém 3: Str dung tai LDPE duc 16
5-6% bdo quan & nhiét do 10°C (M56)

- Thyc nghiém 4: Bao quan & 10°C khong str
dung bao goéi LDPE (MO0)

2.2. Phuwong phap nghién ciru

Pénh gia chét luong bao quan khoai so theo
cac chi tiéu: D6 hao hut khoi lgqng, ham lugng
tinh bot, d0 cing thit qua (dau do co6 duong
kinh 4mm) va theo ddi cam quan bén ngoai.

Xdc dinh ti 1é hao hut khoi lwong tu nhién
(KLTN):

Hao hut khoi luong tw nhién (%) cta qua =
(Khoi luong cu tai thoi diém theo doi - Khoi
lugng ban dau)

Xdc dinh do cung thit qua:

x=F
S

X: d6 ctng cta qué (kg/cm?);

F: d¢ 16n cua lyc tac dong 1én qua (kg);

S: dién tich tiép xuc cua mii kim (cm?).

XAc dinh thanh phan khi COz, N,

Thanh phan khi bén trong mdi trudng bao
g6i duoc xac dinh bang may do khi O,, CO,
ICA 250 cua Uc.

Ham luong tinh bot, %

Theo phuong phap Lane-Eynon phat trién tir
phuong phap Bertrand. (Ti€u chuan 10 TCN
514:2002).

Tinh todn thong ké

Céac két qua thu dugc véi 3 lan 1ap lai, Phan

tich thong ké ANOVA theo chuong
trinh IRRISTAT 5.0. Su khac nhau gitta cac
trung binh nghiém thac trong cung

mot cot (Gilta cac mau véi nhau trong cung
thoi diém theo ddi) va cac lan lip lai
duoc so sanh dua vao sy khac biét c6 y nghia ¢
muc do 5% (LSD5%).

3. KET QUA VA THAO LUAN

3.1. Panh gia chit lwong ci khoai so
trudc khi dwa vao bao quan

Mau Khoai so Cu Cang theo ddi dugc thu
hoach tir xa Cu Cang huyén Thuan Chau. Lya
chon quéa twong dbi dong déu 150 -200g, dung
ngay tudi, sau d6 dem rua lau sach va xir 1y
chlorine 100ppm va benomyl 500ppm. Panh
gia mot sO chi sO trude khi dem bao quan thu
duoc két qua dudi day.

Bang 1. Chit lrgng ciia khoai so truéc biao quan

STT | Chi tiéu chét luong Két qua

2 Tinh bot (%) 25,45+0,10
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Do cung (X)

3 (ka/cm?) 21,55 +0,40
Chéat luong cam Vo ¢0 mau hau t;h am
4 \ . tuoi, thit qua trang
quan cua khoai so L <
gion, chac.
Oxy 21%
CO, 0,03%

Khoai so ¢ chit lugng t6t, ham lugng ham
lugng tinh bot dat 25,24% dugc danh gid cam
quan la c6 mau nau dam, thit qua gion chic, ¢o
mau :[réng stta. Qua khong bi dap nat va khong
c6 dau hi€u cua vi sinh vat gady hu héong, dam
béo yéu cau cho qua str dung dé bao quan.

3.2. Tac dong ti 1¢ duc 16 trén mang MAP
bao quan khoai so Cu Cang dén thanh phan
khi O,, CO,

Ham Iugng khi Oz, CO; trong mdi truong
bao quan duoc kiém tra nham danh gia muc do
h6 hip ciing nhu kha ning trao ddi khi thong
qua cac 16 khi duc trén tGi LDPE. Két qua thé
hién trong hinh 1.a, b, c.

Nong do khi O, trong cic miu biao quan
MAP duyc 16 da duoc duy tri & mirc thip hon va
noéng do CO; da duy tri & mirc cao hon so véi
mai truong ngoai khi quyén. Piéu nay, cho thiy
mang MAP duc 16 khi c6 hiéu qua trong viéc
diéu chinh khi hau bén trong bao goi tir d6 can
bang ndng do khi O, va CO; tir d6 1am giam hé
hap cua qua kéo dai thoi gian chin, dong thoi
khong duy tri nong do CO, trong hdp qua cao
dan dén hé hap yém khi.

Dbi véi M12 do ti 1¢ duc 16 thap hoat dong
h6 hap cua cu khoai so lam giam ndng d6 O
nhanh chéng va duy tri 6n dinh & 3,5% va CO;
1én dén 13% & diéu kién nay khong co loi cho
qua trinh bao quan. Nong d6 oxy qua thap va
CO; cao dé xay ra ho hip yém khi giy thdi
hong ci [9]. M34 chu yéu O, duy tri & 4.,4-
5,5%, CO, 5,4-5,7% diéu kién nay rat phu hop
cho qué trinh bdo quan. M56 O, tu 8,2-8,6%,
CO2 7,9 -8,3% co thé thdy ndng do oxy cao s&
thuan loi cho qué trinh ho hap hiéu khi gay suy
giam ham lugng tinh bot, duong trong qua trinh
bao quan.
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Hinh 1. Anh hudng ti ¢ duc 16 t0i LDPE dén
nong d6 O, va CO,: a. Mau12, b.M34, ¢.M56

3.3. Su thay d6i do cimg cia qua trong
qua trinh biao quan

Do cting cua cu khoai 1a mdt trong nhiing
chi tiéu quan trong dé danh gia chat lugng cua
qua sau qua trinh bao quan. Két qua chi ra rang,
trong qué trinh bdo quan d§ cung thit cu lién
tuc giam manh tir khi bat dau bao quan cho dén
cubi thoi diém quan sat. Diéu nay cho thiy
trong qué trinh bao quan cau trac té& bao dan
dan bi pha huy lam cho thit qua bi mém. Mau
khong bao st dung MAP d6 cling suy giam
nhanh chéng sau 6 tudn con 10,30° kg/cm?.
MAiu bao quan MO trong subt qua trinh bao
quan do cing déu suy giam nhanh hon cac mau
duoc bao goi MAP duc 16. Su sai khac co y
nghia thong ké & mirc LSD5%. Tiép dén 1a mau
MI12 c6 su suy giam manh hon bat dau tir tudn
thtr 3. Hai mau M34 va M56 khong co su khac
biét dang ké vé do ctmg dén tuan thir 5 va chi
c¢6 su khac biét co ¥ nghia thong ké & tudn thir
6, két qua nghién ctru vé do cing mau M34 cho
thdy ¢ diéu kién nay phu hop nhat dé duy tri do
ciing va ti 1& duc 156 trén mang MAP anh huéng
dén khi quyén trong moi truong MAP di lam



thay ddi cdu trac cu khoai so trong qua trinh

bdo quan.

Bang 2: Sw thay d6i dd cirng cii khoai so (E15+ SD, kg lwe/cm?)

5 Tuan
Mau
1 2 3 4 5 6
M12 21,03 +0,2a 20,53+0,2a 19,65+0,2b 18,30+0,2b 17,93+0,2b 16,57+0,2b
M34 21,33%0,2a 21,56+0,2a 21,01+0,2a 20,90+0,2a 20,44+0,2a 21,17+0,2a
M56 21,61+0,2a 21,26%0,2a 21,23+0,2a 21,0040,2a 20,53+0,2a 20,20+0,2b
MO 18,93+0,2b 17,92+0,2b 16,02+0,2 bc 14,5+0,2bc 11,90+0,2bc 10,30+0,2bc
LSD5% 2,32 2,21 1,08 1,23 1,50 1,31

Lueu y: Céc chir Cai giong nhau trong ciing mét cét Khac biét khdng Y nghia ¢ 5%

Nguyén nhén la do cellulose, hemicellulose
bi thity phan lam c4u tric té bao mém di. Trong
qua trinh bao quan, do cung thit qua giam di 1a
do Itic nay ham luong chat kho hoa tan tidu hao
cho qua trinh ho hap nhiéu, protopectin chuyén
thanh pectin trong giai doan chin, hé keo bi 1do
hoa, cudong d6 ho hap giam, qua trinh thoi hoa
tinh bot dién ra, tinh bot chuyén thanh duong
nhiéu, ham luong nudc thoat ra it lam cho cau
trac qua mém di.

3.4. Su ton hao khéi lwong tw nhién ci
khoai so

Su hao hut khéi luong ty nhién la mdt trong
nhitng yéu t6 quan trong anh hudng dén gia tri
dinh dudng va gia tri thwong pham cua qua
trong qua trinh ton trit. Trong qué trinh bao
quan nhin chung & cdc mau bao mang thi su
hao hut trong lugng thép hon do uwu diém vé
tinh chit mang lam giam sy thoat am do d6 ty
1¢ hao hut khi lwgng nho hon ¢ cac mau khong
bao mang. Mit khéac viéc bao mang két hop véi
nhiét do thap s& lam giam cuong d6 ho hap.
MAu bao mang bao MO thi sy hao hut khi
lwong nhin chung 1a thip hon so vé6i cac mau
khéc bao quan c6 mang MAP duc 16.

Bing 3: Sw hao hut khoi lwgng tw nhién cii khoai so (TB + SD, g/100g)

o Tuan
Mau
1 2 3 4 5 6
M12 3,22+0,08a 4.66%0,11b 5,94+0,07b 7,19+0,12b 9,23+0,15b 11,40+0,21b
M34 2,22+0,15bc  3,31+0,15bc  4,13+0,11bcd 5,41+0,09bcd 6,82+0,09bc  7,13+0,10bc
M56 2,44+0,07b 3,42+0,08bc 4,71+0,10bc 5,59+0,09bc 6,62+0,10bc  7,61+0,20bc
MO 3,31+0,11a 5,27+0,10a 9,17+0,31a 11,32+0,15a 15,07+0,81a 16,63%0,81a
LSD5% 0,17 0,23 0,31 0,11 0,70 0,66

Luu y: Céc chir Ci giong nhau trong ciing mét cét khac biét khéng y nghia ¢ 5%.

Theo két qua phan tich miu mang bao quan
M34 ¢6 sy hao hut khdi lwong 13 thip nhét, ké
dén 1a miu bao mang duc 16 M56, cubi cung 1a
mau M12 khéng bao mang MO. Tuy nhién theo
két qua phan tich thong ké 2 mau M34 va M56
khac biét khong y nghia & 5%, nghia 1a su hao
hut khdi luong tu nhién & day kha twong dong
nhau sau 6 tuan bao quan. Cac mau M12 va MO
khi so sanh véi cac mau con lai, trong 6 tudn
bdo quan ludén c6 sy hao hyt 16n hon va cé sy
khac biét c6 ¥ nghia thong ké & LSD 5%.
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C6 thé thdy mau MO do khong duoc bao goi
cac hoat dong ho hip, thoat hoi nuéc trong ci
khoai 16n hon so v6i bao goi. Dbi véi ti 18 duc
16 quyét dinh dén kha niang ho hap 1a nguyén
nhan chinh lam ti€u hao ham lugng cellulose,
hemicellulose. M34 c6 van cho thiy ti 1¢ nong
d6 khi O, va CO; ¢ diéu kién nay han ché t6t
nhat qua trinh ho hip nguyén nhan chinh lam
tiéu hao chét trong ci1 khoai so.



3.5. Su thay d6i ham hrong tinh bt trong
cu khoai sg bao quan

Khi nhiét d6 dugc giir on dinh thi néng do
0 va CO, trong méi trudng quyét dinh dén su
oxy hoéd dinh dudng thong qua hoat dong ho
hap, qué trinh gia hoa hay su xdm nhap cua vi
sinh vat trong qua trinh bao quan cu khoai so.
C6 thé giai thich sy suy giam tinh bot 1a do
trong cac mau ti 16 ndng do O, va CO, da quyét
dinh dén hoat dong ho hip xay ra véi tinh bot
trong cu khoai so. Khi O, 1a t&c nhén gay nén

cac qua trinh oxi hoa, 13 nguyén nhan chu yéu
dan dén sy suy giam chit lugng, oxygen tham
gia truc tiép vao oxi hoa cac chit hitu co trong
h6 hép. Trong qué trinh ho hip, hat sir dung
gluxit (chu yéu dudi dang tinh bot) dé sinh ra
ning luong dudi dang nhiét va tao ra san pham
khac nhau tity theo diéu kién ho hép [9], [10].

Trong qua trinh bdo quan, ham lugng tinh
bot ¢6 nhiéu bién ddi, nhin chung céc mau bao
quan & cac ché do khac nhau thi c6 ham luong
tinh bdt suy giam khac nhau.

Bang 4: Sy thay ddi ham lwong tinh bt trong cii khoai so dwoc bio quan (TB+SD, g/100g)

5 Tuin
Mau
1 2 3 4 5 6
M12 24,09+0,4a 22,86%0,3a 22,35%0,2a 21,33+0,2b 20,61+0,3b 20,38+0,1b
M34 25,15+0,3a 24,21+0,4a 23,89+0,1a 23,57+0,3a 23,41+0,2a 23,02+0,2a
M56 25,11+0,3a 23,9+0,4a 22,69+0,2a 21,87+0,2a 21,47+0,3b 21,42+0,3b
MO 23,18%0,2a 21,41+0,2b 18,57+0,3b 16,29+0,1bc 14,52+0,1bc 13,28+0,3bc
LSD 5% 3,37 2,51 2,18 1,73 1,56 1,38

Ghi cha: Cac chir céi giong nhau trong ciing mot cét khac biét khong y nghia ¢ 5%.

Két qua nghién ctru d6i voi miu bao quan
MO, ham lugng tinh bt suy giam nhanh chong
hon cic mau bao quan sir dung bao mang MAP.
Cac mau M12, M34 va M56 trong 3 tuan dau
bao quan ham luong tinh bot chi thay déi trong
pham vi nho khong c6 sy khac biét 16n giira cac
méu (danh gia thong ké cho thay sy khac biét
khong y nghia & mirc 5%). Tuy nhién, tir tuan
4, M12 da c6 su suy giam tinh bdt 16n hon M34
va M56 va tuan thr 5 va 6 sy suy giam ham
luong tinh bot M56 nhanh hon dang ké so véi
M34 (danh gia théng ké cho thiy sy khac biét
c6 y nghia & muc LSD5%). Nhu vay, so sanh
gitra cac mau duoc sit dung bao mang MAP thi
M34 dem lai chat lwong bao quan tinh bot t6t
nhit trong 6 tuan bao quan.

Qua thyc nghiém trén cho thiy ti 1& duc 18
trén mang MAP 1a 3-4% ndng d6 O, duy tri &
4,4-5,5%, CO, 5,4-5,7% rat phu hop cho qua
trinh bao quan tinh bdt trong khoai so Cu Cang.

4. KET LUAN - KHUYEN NGHI
Két luan:
Ti 16 duc 16 trén mang bao quan anh hudng
den nong do khi O, va CO; trong MAP bdo

quan. Dya trén ket qua danh gia Chat lugng bao
quan trong 6 tudn vé cac chi sd: do cimg, su
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hao hut khdi lugng tu nhién va ham lugng tinh
bot, chi ra rang ti 1& duc 16 3-4% dem lai hiéu
qua cao nhat. So sanh chung giita bao mang
duc 16 va khong duc 16 trong cung nhiét do bao
quan, két qua cho thdy mang MAP bao quan
duc 16 dem lai hiéu qua 16 rét. Nhu vay co6 thé
thdy mang MAP duc 16 c¢6 hiéu qua cao dé bao
quan cu khoai s¢ Cu Cang.

Khuyén nghi:

Trong cong bd ndy nhom tac gia chi dé cap
dén mot yéu td vé ti 1& duc 13 trén mang MAP
trong viéc lam cham qué trinh suy giam chat
lugong cu khoai sg. Tuy nhién, dé co cai nhin da
chiéu vé hiéu qua cua phuong phap bao quin
MAP d6i véi khoai so Cy Cang, nhom tac gia
con nghién ciru vé anh huong cia nhiét do, do
am va cac loai mang MAP khac nhau dén chat
luong ct khoai so, nhitng két qua nghién ctu
nay s& dugc cong bd trong nhitng sé tiép theo.

Loi cdam on

Nghién ctu nay dugc tai trg boi Truong Pai
hoc Tay Bac. Qua trinh thuc nghi¢ém duoc ho
trg boi Trung tam Thuc hanh — Thi nghiém
truong Pai hoc Tdy Bac.
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STUDYING THE IMPACT OF PERFORATING RATE ON MAP
PRESERVATION FILM FOR TARO TUBERS CU CANG

Le Quoc Khanh, Truong Thi Hoa
Tay Bac University

Summary: Experimental study on preserving air conditioners by punching holes in MAP preservation film.
The purpose of the study is to optimize the method of preserving Cu Cang taro tubers using perforated MAP
preservation film. The study was conducted for 6 weeks at 10°C using MAP membranes with perforation
rates of 1-2%, 3-4%, 5-6%, respectively, and samples without MAP preservation membranes were used as
control sample and evaluated according to a number of criteria on hardness, natural weight loss and loss of
starch content. Research results show that the perforation rate on MAP preservation films is 3-4%,
providing higher quality than other perforated MAP film preservation samples. The storage air in this
sample has a concentration of 4-5% O, and 5-10% CO,, showing that this is a suitable condition for
preserving Cu Cang taro. Research results also show that preserving Cu Cang taro tubers with perforated
MAP film has higher quality than samples without using MAP film.

Keywords: preserving taro, MAP preservation film, Cu Cang taro, perforated LDPE bag
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