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SUMMARY

EFFICTIVE EVALUATION OF NITROGEN CONTROLLED
ATMOSPHERE IN PADDY STORAGE

In recent years, the nitrogen controlled atmosphere (N>-CA) storage technology is being extensively

investigated to minimize post-harvest losses by using nitrogen gas for achieving a N,-CA and

maintaining a high level of nitrogen in the container through periodic nitrogen filling. Herein, our

work demonstrated the ability of application of N>-CA technology in paddy storage in Vietnam. The

obtained results showed that at a high level for nitrogen of over 98% and low oxygen level less than

2%, the paddy qualities are maintained during time of 36 months according to requirements of the
National technical Regulation QCVN 14: 2014/BTC.
Keywords: Nitrogen controlled atmosphere (N,-CA),storage technology, paddy qualities.

1. MO PAU

Cong nghé bao quan 1a mot trong nhiing yéu t6
then chdt dé han ché tén thit sau thu hoach.
Ban dau 14 bao quan thoang tuy nhién véi yéu
ciu tién quyét dé kiém soat 1a do 4m cua san
pham (bao quan khd), sau d6 cong nghé bao
quan phét trién 1én bao quan kin, bao quan
lanh, bao quan c6 sir dung héa chit, bao quan
trong moi truong diéu bién [2]. T khi cong
nghé¢ bdo quan kin duogc trién khai rong rai,
cong nghé bao quan trong moi truong khong
khi bién ddi dé bao quan lwong thuc, thuc
phém ché bién d3 duge cac nha khoa hoc quan
tam nghién ctru. Bao quan khi quyén bién ddi
la mot trong nhitng phuong phap bao quan
thyc phim mang lai hiéu qua cao ddi véi duy
tri chat lugng ty nhién va kéo dai tudi tho cua
san pham [1,3].

Vé6i vu diém cua cong nghé bao quan kin da
dugc cac nude trong khu vuc trién khai, Tong
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cuc DTNN ting budc nghién ciru dé ap dung
mot cach phu hop cong nghé bao quan luong
thyc cho minh. Véi viéc ap dung cong nghé
bao quan kin, 4p suét thip cia BULOG, trong
nim 2007 nganh DTNN da tién hanh nghién
ctru thir nghiém ddi véi thoe DTQG khu vuc
Dong Bic va da dat duoc thanh cong ban dau.
Con tring gan nhu khong co trong qua trinh
bao quan sau khi phit mang kin va hut khi duy
tri mdi trudng bao quan ap suit 4m [1]. T do
dén nay cong nghé bao quan kin dang timg
bude duoc cai tién, trién khai trong toan nganh,
b6 din coéng nghé bao quan thoang ty nhién.
Theo hudng phat trién cong nghé bao quan kin
v6i phuong thirc thoc duge dong bao xép 10,
Cuc DTNNKV Ha Bic d3 trién khai thir
nghiém bao quan 150 tan thoc du trir. Két qua
sau 20 thang bao quan cho thiy khong c6 hién
tuong dong swong, nim men, ndm mdc; gao



xat ra sang mau, gitt dugc mui vi déc trung cla
san pham.

Trén nén tang cong nghé bao quan kin, mot s6
cong trinh nghién ciru da nghién cGu thir
nghiém sir dung chat khir oxy dé xac dinh nong
d6 oxy trong kho & khoang thich hop dbi véi
bao quéan thoc 1a 2%, dong thoi tao méi trudng
khong khi nghéo oxy, dwa cuong do ho hip
ctia khdi hat vé mirc thap nhat dé duy tri chat
lwong cta hat. Két qua nghién ctru nay hoan
toan phit hop véi cac két qua nghién ciru da
cong b [17.

Céan ctr vao ting muc dich ma cac nghién ctru
danh gia khao sat trén cac tiéu chi khac nhau.
Trong nganh du trir, cac nghién ctru chu yéu
danh gia vé chét lugng thoc gao, cac yéu tb
gdy suy giam chat lugng thoc gao trong qua
trinh bao quan va nghién ctru thoi han luu kho.
Mot s6 nghién ciru ciia Trung tim Bodi dudng
nghiép vu DTNN di tap trung danh gia vé ty 18
con tring; thay phan hat va sy suy giam chat
lugng trén mot $6 chi tiéu nhu ty 1¢ hat vang,
ty 1& gao lat, su bién doi d6 chua, danh gia cam
quan com. Két quéa cho thiy théc gao déu c6 su
suy giam chét luong theo thoi gian bao quan.
Sau 12 thang, chét luong gao bi bién d6i
nhanh. Ngodi ra, Trung tdm di tién hanh
nghién ctru giai phap kéo dai thoi han luu kho
24 thang ddi v6i gao du trit qudc gia bao quan
trong moi truong khi nito trén 98%, do suy
giam céac chi tiéu vat 1y, dinh dudng rat it, gan
nhu khong thay d6i. Do thoc lai c6 16p vo bao
v€ nén khi bdo quan véi mdi trudng nito trén
98%, dinh dudng cua thoc s€ bi suy giam it va
¢6 thé kéo dai thoi gian bao quan.

Nhu vay, cic nghién ctru trude day chua khao
sat chi tiét &én chat luong thoc bao quan vé cac
chi tiéu sinh héa, dinh dudng va khao sat kha
nang luu kho t&i wu trong méi trudng bao quan
diéu bién, cu thé méi truong bao quan c6 bd
sung khi nito, duy tri & ndng do cao trén 98%.
Thuc hién Chién luogc dy trit quéc gia voi myc
tiéu kéo dai thoi gian bao quan thoc 1én 1,5 lan
nhiam giam ap lyc nhép, xuét kho khi dén han
d6i hang, giam duoc chi phi nhap, xuét va ké
16t, theo hudng tiép can méi truong bao quan
nghéo oxy dé wrc ché hoat dong ho hip cua hat
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thoc tir cong nghé bao quan &p suit thap ma
nganh dang trién khai rong ri, dé tai nghién
clru v6i moi truong bao quan c6 bd sung khi
tro va giam O, trong moéi truong bao quan <
2% da dugc trién khai. Két qua nghién ctru bao
quéan thoc DTQG trong méi trudng c6 bd sung
khi N, duoc duy tri mtrc cao trén 98% da dat
muc tiéu luu kho dén 36 thang, dap ung dugc
chat Iuong thoc DTQG khi xuét kho theo Quy
chuin k¥ thuat quc gia dbi véi thoc du trir
qudc gia QCVN 14: 2014/BTC.

2. THUC NGHIEM

2.1. Chuén bi vat liéu

Théc du trix quéc gia nhdp kho vu Dong xudn
ndm 2015 tai khu vwc mién Bic va mién
Trung, Tay Nguyén theo thang tiéu chuan chat
luong tai QCVN 14: 2014/BTC Quy chuan k¥
thuat qubc gia d6i véi thoc dy triv qubc
gia (QCVN 14: 2014/BTC).

2.2. Khio sat diéu kién mi truong

- Dia diém: Chi cuc du trir Viét Yén, Cuc
DTNNKYV Ha Béc c6 thoc nhap kho vu Pong
Xuéan nam 2015, ap dung bdo quéan theo hinh
thire dong bao.

- Ché d6 bao quan: Chon lya 04 ngin kho
trong do: 03 ngin kho gdbm C1.3, C2.4, C4.6
(mdi kho 80 tén) bao quan kin bd sung khi N,
dugc duy tri thuong xuyén & ndng do thir
nghiém duy tri > 98% va mét ngin kho dbi
ching C3.6 (bao quan déng bao trong diéu
kién 4p suét thap theo quy trinh tai QCVN 14:
2011/BTC quy chuén k¥ thudt quéc gia vé du
trir Nha nudce ddi véi thoc).

- Duy tri lién tyc ty 18 khi N, > 98% va ldy mau
& céc thoi diém xac dinh: ban dau; sau 6 thang,
12 thang, 18 thang, 24 thang, 27 thang, 30
thang, 33 thang, 36 thang.

- Panh gia chét lugng théc gao va su suy giam
chat luong thoc gao thong qua mot sb chi tiéu
co ban nhu sau:

+ Céc chi tiéu co ly (46 am hat, ty 1¢ hat bién
vang, ty 1€ hat khong hoan thién, ty 1¢ tap
chét,...);

+ Su bién d6i d¢ axit chuan do (d6 chua);

+ Bién dbi chat lugng néu nudng (qua danh gia
cam quan com);



+ Su suy giam ham lugng cac chat dinh dudng
chinh (protein, lipid, gluxit) va vitamin B1.

3. KET QUA VA THAO LUAN

3.1. Pac trung cdm quan va chi tiéu co ly
cuia vat liéu thoc bao quan

Vvé mat cam quan, thdc bao quan thir nghiém
khong bi bién mau; c6 mui tu nhién cua thoc,
khong c6 mui la, vi la; hat méy, vo trdu khong
bi niit, ho. O tit ca cac thoi diém lay mau kiém
tra dinh ky déu khong thiy c6 con tring. Chat
luong cam quan com ciia thoc thir nghiém déu
dat & muc kha (15,6 + 15,8 diém).

V& mit co 1y, hoa Iy va dinh dudng cua thoc,
két qua danh gia dién bién cua thoc trong quéa
trinh bdo quan qua cac chi tiéu co ban nhu sau:
a. bo am

D06 4m ciia hat 1a chi tiéu quan trong trong bao
quan. Su thay dbi d6 4m s& lam thay ddi dién
bién cua chi tiéu chét lwong khac.

Két qua thir nghiém cho thiy do 4m cua thoc
déu ting, giam, tuy nhién lwong ting khong
dang Ké, tir 0,4% =+ 0,9% so véi lac nhdp ban
dau. Trong qué trinh bao quan co sy ting giam
d6 4m twong tmg véi diéu kién thoi tiét mua
dong, mua he. So di 1a do ¢ sy trao ddi do Am
clia hat véi khong khi xung quanh trong 16, dé
vé d6 4m can bﬁng luén ton tai gitra do Am hat
va d6 am khong khi.

Sau 36 thang bao quan, do am thoc déu dao
dong ¢ mace 13,1 +13,3%. Do Am nay duogc cho
1a t6i wu dap ing yéu ciu bao quan.

b. Ty Ié hat bién ving

Hat bién vang 1a mot thong sb khong mong
mubn trong bao quan. Hat bién vang 1a két qua
cua qua trinh phan Ung gilta amino axit va
duong khir ¢6 sin trong ndi nhil ciia hat lam
cho gao trd nén cing kho hut nudce, com khong
déo, mau sic kém hip dan. Bén canh d6 thanh
phan hoa hoc cua hat bi bién vang ciing c6
nhiéu thay d6i. Cu thé: Ham luong saccaroza
giam 10 lan, duong khir ting 2 + 3 lan; ty 18
giita cac yéu t6 cau phan 1én tinh bt va protein
thay d6i theo hudng lam giam sit gia tri dinh
dudng va gia tri thurong pham.

Két qua thir nghiém cho thiy cic mau thoc bao
quan 36 thang ty 1¢ hat vang tang trung binh
0,23%; ngan kho cao nhét 1a 0,3%. Muc tang
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ty 1¢ hat vang & cac thoi diém khéc nhau ciing
khéc nhau, tir sau 18 thang dén 36 thang c6 xu
huéng ting 0,08% rat thap véi thoi gian dau.
Véi ty 1€ hat vang 0,3% téng it hoan toan dap
mg yéu ciu cua théc gao xuat kho DTQG (
TCVN 5644:2008 quy dinh 1,25%) cling nhu
dap ung duoc thi truong tiéu dung.

c. Ty Ié hat khong hoan thién

Sau 36 thang bao quan, ty 1¢ hat khong hoan
thién ting khong dang ké. Luong ting trung
binh 1a 0,05%, ca biét c6 ngan kho C4.6 chi
tiéu nay khong thay dbi. Két qua nay mot phan
1a do khong c6 ndm mde, con tring gay hai.
Vi mire dao dong khodng 5,6%, ty 1& nay thap
hon so véi gi6i han yéu cau cia théc xuét kho
(QCVN14:2014 quy dinh 10%); gop phan
nang cao chit luong va gia tri thuong pham
cua thoc.

d. Ty Ié tap chdt

Két qua theo ddi cho thiy, tap chat gan nhu
khong thay doi trong qué trinh bao quan. Ty 1&
tang trung binh tir nhap dén thang thu 24 1a
0,02%; kho dbi chiing tang 1én 0,14%.

Sau 36 thang bao quan, tap chit ting trung
binh 0,18%. Mirc ting niy rat nho véi nong
san duoc tinh 1 sai s6 cho phép.

3.2. Cac chi tiéu hoa ly va dinh dwdong

a. DY axit chuan do (do chua)

Trong qua trinh bao quan d¢ chua cua hat luon
tang nhiéu hay it phu thudc vao diéu kién moi
truong bao quan. Thoi gian bao quan cang lau
thi d6 chua cang cao. Dya vao d¢ chua c6 thé
xac dinh dugc dd tuoi cua hat bao quan. Thong
thuong chi s6 hoa hoc phul hgp véi trang thai
cam quan. Theo mot sb két qua nghién ctru
(Vién nghién ctru lua gao qudc té), gao & trang
thai tot khi d6 4m khong qua 14%, d6 chua
khong qua 4 do; néu do am 13.5% +14%, do
chua khoang 4 d nén dat ké hoach phan phéi
va su dung; néu d6 4m b?mg 14%, &0 chua
bang 6 do nén sir dung ngay. Qua s lidu theo
ddi, do chua thoi diém 36 thang ting thém 2
dd, dao dong 6 muc 2,76 + 2,94 d9. Nhu vay
d6i voi 3 ngan kho théc bao quan thir nghiém
(duy tri mirc khi N; cao), théc & trang thai tdt
v6i do am <13,5% va do chua dudi 4 do. Can



clr vao chi tiéu do axit chuan do, thoc van co
thé bao quan duoc tot.

b. Ham luong lipid

Lipid 14 chit c6 ning lugng cao, 1a thanh phan
dinh dudng quan trong trong thoc, gao.Ham
luong lipid thuong chiém 2% trong thoc va
0,5% trong gao. Tuy nhién day la mot trong
nhitng yéu t6 gdy hong hat, qua trinh oxy hoa,
phan hity chat béo lam cho thoc gao ¢6 mui 6i
khét, tang d chua.

Két qua trong Bang 1 cho thay ham luong lipid
giam dan nhung khong nhiéu tir khi nhap dén
24 thang giam trung binh -0,17 g/100 g thoc
kho dbi chimg giam -0,23g/100g thoc; Tir 24
thang dén 36 thang giam trung binh -0,19
g/100 g thoc. Nhu véy, diéu kién bao quan
bang khi N duy tri > 98% d4 han ché dugc qua
trinh gdy suy giam chat lugng.

Bdng 1: Bién doi thanh phan dinh dwéng ciia théc bdo quan theo thoi gian

Don vi tinh: g/100g

. Bién d6i thanh phan gluxit, protein va lipid trong théc du trir
Miu Thanh phan qudc gia trong thoi gian biao quin
dinh dudéng Rk

NHAP| T6 T12 | T18 | T24 | T27 | T30 | T33 | T36
Gluxit | 71.8 [ 74° 75¢ 74 75¢ | 74b | 760 | 75.0°

CL31 protein | 6.9° | 6.8 6.8 | 6.8 - 68 | 67° | 600 | 67
Lipit | 2.77°| 2.6¢ - 2.5 | 2410 | 220 | 24b | 2020 | 23®

Gluxit | 72.10 | 74° 75¢ 75¢ 75¢ | 74> | 740 76

C241 protein | 6.9% | 6.8 | 670 | 65 | 704 | 7 | 660 | 69% | 650
Lipit | 2.63¢| 2.3 - 24b | 258 | 220 | 2:6c | 23%® | 24

Gluxit | 72.10 | 74 75¢ 75¢ 75¢ | 740 75¢ 75¢

C46| protein | 6.63° | 670 | 6.8% | 610 | 697 | 6.80% | 6.6 | 67 | 6.8
Lipit | 2.57¢ | 2.5¢ - 23% | 246 | 2.0 | 24 | 22 | 22w

Gluxit 72.3 74° 75¢ 74b - XK XK XK XK

G361 protein | 6.8% | 660 | 6.6 7| es2 | XKk | XK | XK XK
Lipit | 2.670 | 2.5% 23 | 244 | XK | XK | XK XK

Ghi chu: - Cde chik cdi khdc nhau trong cing mét hang thé hién sw khdc nhau ¢é nghia (P<0.05)

c. Ham lwong gluxit

Két qua cho thay ham luong gluxit thoi diém
36 thang ting trung binh 3,37 g so véi ban dau;
dat 75 + 76 g gluxit/100 g. Tir lic nhap dén 6
thang ham luong gluxit tang 1én 2,02% do chin
sau thu hoach cua théc. Giai doan sau, ham
lwong gluxit tang 1én c6 thé tir két qua chuyén
hoa cua cac xenlulo thanh cac hop chat cacbon

182

c6 phan tir nho hon, nén lam tang ham luong
gluxit. Nhu viy, diéu kién bao quan tot nén
qué trinh chin sau thu hoach tot va qua trinh
chuyén héa chét theo hudng khong 1 suy giam
chat luong.

d. Ham lwong protein

Chat lugng dinh dudng ciia gao dugce danh gia
dya vao ham lugng protein tong so. Tur khi




nhap dén 36 thang ham lugng protein giam it,
giam trung binh 0,13 g & 3 ngan kho thi
nghiém; kho d6i chimg giam 0,28 g.

Ham lugng protein sau 36 thang bao quén o
murc khong qué thap, déu > 6,5%. Nhu véy, co
thé coi gitr duoc chét lugng dinh dudng trong
qua trinh bao quan.

Bdng 2: Bién doi vitamin Bl va d¢ chua ciia théc du trit quéc gia trong thoi gian bao quan

Vitamin B1: Pon vi tinh: mg/100 g; Bé chua: Don vi tinh: S6 ml NaOH IN

Miu Thanh phén Thoi gian bao quéan (thang)
dinh dudng | \pap| 16 | T12 | T18 | 124 | T27 | T30 | T33 | T36
Vitamin Bl | 0.24¢ | 0.19¢ | 0.25¢ 0.19¢ | 0.16% | 0.15¢ | 0.25¢ | 0.18%
e D6 chua 0,74 | 1,44 | 1,42° | 1,35° | 1,15° | 1,68 | 2,24¢ | 2,39¢ | 2,70¢
Vitamin Bl | 0.27¢ | 0.15* | 0.21° 0.21¢ | 0.20° | 0.17° | 0.27¢ | 0.17°
24 D6 chua 0,64 | 1,27 1,30%¢ | 1,78% | 1,112 | 1,30 | 1,86% | 2,08 | 2,94¢
Vitamin B | 0.35¢ | 0.13 | 0.23¢ 0.19° | 0.14* | 0.15* | 0.25¢ [0.185
che P§ chua 0,96 | 1,60%¢ | 1,778¢ | 2,128 | 1,30% | 1,44 | 1,450 [ 2,330  2,76¢
Vitamin Bl | 0.29° | 0.095*| 0.26° 019 | XK | XK | XK | XK
. D6 chua 0,60° | 1,30° | 1,46 | 1,84° | 120° | XK | XK | XK | XK

Ghi chu: - Cdc chiF cdi khdc nhau trong ciing mot hang thé hién suw khéc nhau c¢é nghia (P<0.05)

e. Bién déi vitamin BI théc du trir Vitamin Bl
¢6 nhiéu trong gao va la vitamin quan trong.
Trong quéa trinh bao quan, lugng vitamin
Blgiam theo thoi gian néu c6 thuy phan thip
va bao quan an toan thi lugng vitamin Bl giam
di it, néu c6 thuy phan cao, diéu kién bao quan
khong tot c6 dién bién xdu vé chat luong, thoi
gian bdo quan lau thi lugng vitamin Bl giam
di. Theo thoi gian bao quan, lugng vitamin
B1 ¢ céc ngin kho déu giam dan. Qua nghién
ctru két qua theo ddi ham luong Vitamin Bl
ctia cac ngan kho thoc thoi diém khac nhau thu
duoc két qua o Bang 2.

Thoi gian tir ban dau dén 24 thang bao quan N,
ham luong vitamin gidm trung binh - 0,09%
mg; kho ddi chimg - 0,1 mg. Qua theo ddi 03
kho giam ham lugng vitamin cé giam so voi
ban d4u sau 36 thang trung binh 0,09 mg, Tir 6
thang dén 36 thang khong giam. 03 ngin kho
bao quan N trén 98 % c6 d) suy gidm vitamin
rat it khong déng ké.
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D6i chiéu quy dinh vé chi tiéu Vitamin Bl
trong bang thanh phan dinh dudng cua gao té
(Theo tiéu chudn Vién dinh dudng nam 2009,
Bo y té) thi két qua ctia nghién ctru dén thoi
diém 36 thang van giir nguyén dugc ham luong
Vitamin B1.

3.3. Ty 1€ hao hut

Can ctr dinh muc hién nay, ty 1¢ hao hut cho
phép dbi voi thoc DTQG bao quan dén 24
thang 1a 1,4%; sau 24 thang dugc cong thém
0,03% mdi thang kéo dai. Theo d6, thoc bao
quan 36 thang dugc ap dung muc hao hut la
1,76%. Két qua xuit kho ctia 3 ngan kho thir
nghiém co6 ty 1¢ hao hut 1a 1,04%; 0,98% va
1,01%. Nhu viy, hao hut thuc té giam so véi
dinh mirc khoang 0,75%.

3.4. Hiéu qua kinh té

Khi quy dbi vé& cung don vi thoi gian bao quan
cua mot lugng thoc cd cac chi tiéu dau vao nhu
nhau, chung tdi thiy viéc kéo dai dugc thoi
gian luu kho cta thoc tir 24 thang 1én 36 thang
12 mot yéu t6 1am ting hiéu qua kinh té. Cu thé,




néu bao quan 36 thang nhap 2 lan duogc 72
thang bao quan; néu bao quan 24 thang nhap 3
lan duoc 72 thang bao quan. Nhu véy, tinh mot
cach co hoc thi kéo dai thoi gian bao quan da
tiét kiém chi phi 1 1an bao quan ban dau, 1 lan
nhap, 1 14n xuét va 01 14n hao hut bao quan.
Chi phi bao quan ban dau déu co 25 ndi dung
chi (bao quan méi) hodc 22 ndi dung chi (bao
quan bd sung) gidng nhau. Bao quan bd sung
N, ting thém 2.379.000 dong 1a chi phi bo
sung khi No.

Chi phi bao quan trong bao quan ap suét thap
gom tién dién hat ting cuong 2 thang dau va
hang thang tiép theo; trong bao quan bd sung
N 1a chi phi duy tri nong d6 khi N,

Chi phi bao quan 1 tin théc trong 1 nam theo
AST 1a: 367.465 dong/tan/nam;

Chi phi bao quan 1 tan thoc trong 1 nam khibd
sung khi N, 1a: 260.723 dong/tan/nam. Nhur
vy, bao quan bang phuwong phap ding khi
N, giam 106.742 déng/tan/nam.

4. KET LUAN

Két qua thir nghiém dat dugc nhu muyc tiéu dé
ra, da kéo dai dugc thoi gian luu kho cua thoc
DTQG bao quan déng bao 1én 36 thang van
dam bao chit lugng tét. Trong d6 chat luong
théc suy giam it, co ban giit dugce chat luong
dinh dudng, gia tri thwong pham, dap umg yéu
cdu cua thi truong; ty 16 hao hut sau 36 thang
1a 1,01%, giam 0,75% so voi dinh mac cho
phép dbi v6i thoc DTQG (1,76%).

Bao quan thoc DTQG trong méi truong duy tri
muc N; >98% hiéu qua hon bao quan thoc
trong diéu kién 4p suét thap voi viéc giam chi
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phi nhép, xudt, bao quan va giam ty 1¢ hao hut,
han ché dong swong chuyén mua.

Nhu vay, két qua nghién ctru trong bai bao nay
lam co s& khoa hoc dé stra d6i, bd sung
phuong phap bao quéan théc trong méi truong
duy tri mirc N> > 98% vao quy chuén ky thuat
qudc gia dbi véi thoc DTQG (QCVN 14:
2014/BTC).
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