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Tém tit

Pleurotus sajor-caju la nam dan cé gid tri dinh dudng va duoc liéu cao. Tuy nhién, ynd'm
twoi dé bi hur hong sau khi thu hoach. Cac phwong phdp sdy kho co thé dwoc ap dung dé duy
tri chat lwong nam, giam ton that va kéo dai thoi gian bao quan sau thu hoach. Muc tiéu cua
nghién ciru nay la: danh gia anh huong cua loai bao bi Polyamide (PA) (do chan khong 95%),
Polyethylene terephthalate (PET) \fc‘l Polyethylene (PE); va nhiét dj ton trit cho qua tg’inh khdg
sat la (28-30°C va 3-5°C) (voi dg am khong khi tuong img la 60-62% va 76-78%) doi voi chat
leong ndam bao ngw sdy khé bang nang lwong mat troi trong qud trinh bao quan. Trong suot
thoi gian bao quan, ham lhrong duong t6ng s6 va protein ciia tat cd cdc mau deu giam. Ngoai
ra, mau sdc (thong qua gid tri chénh léch do sang (AL*)) va do cing cua nam bao ngw sdy
kho ciing giam, dan dén nam bi sam mau va mém hon. Sau 6 thang, khi ton tri ¢ nhiét do 3-
5°C, mau dong goi trong bao bi PA (A9 chdn khong 95%) c6 mitc do hao hut protein, dwong
tong so va lipid tong s6 lhap nhdt va hoat do nuéc aw<0,7. Nhi¢t do thdp va bao bi PA la diéu
kién t6i wu dé bdo qudn nam bao ngir sdy khé.

Tu khéa: Bao bi PA, chdt lwong, dé hoat dong nuoc (a.), nhiét do t6n trit, ndm bdo
ngu say kho.

Trich dén: Nguyen T.N.G., L&, T. T. D., Nguyén, D. T., H), T. N. H., Bao, V. T., Diép, K. Q., & Tran,
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Abstract

Pleurotus sajor-caju is is an edible mushroom with high nutritional and medicinal
value. However, fresh mushrooms are easily damaged after harvest for various reasons.
Drying methods can be applied to maintain mushroom quality, reduce losses, and extend
postharvest storage time. This study is to evaluate the impact of different packaging materials:
Polyamide (PA) (95% vacuum), Polyethylene Terephthalate (PET), and Polyethylene (PE), as
well as storage temperatures (28—30°C and 3-5°C) with corresponding relative humidity
levels (60—62% and 76—78%) on the quality of solar-dried oyster mushrooms during storage.
Throughout the storage period, the total sugar and protein content in all samples decreased.
Additionally, the color (as indicated by the brightness difference (AL*) value) and firmness of
the dried oyster mushrooms also declined, causing the mushrooms to darken and soften. After
6 months, when stored at 3-5°C, the samples packaged in vacuum-sealed PA had the lowest
loss of protein, total sugar, and total lipid, with a water activity level (a.) of less than 0.7. Low
temperature and PA (polyamide) packaging are optimal conditions for preserving dried oyster
mushrooms.

Keywords: Dried oyster mushroom, PA packaging, quality, storage temperature, water
activity level (a,,).
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1. Giéi thiéu

Né4m bao ngu (Pleurotus sajor-caju) duoc biét dén véi cac dic tinh dinh dudng va duoc
lidu doc d4o, ciing voi huong thom va vi dic trung (Dunkwal & Singh, 2007). Nam chu yéu
bao gém carbohydrate va protein, chiém tir 70 dén 90% khdi luwgng kho, va dugc coi 1a cac
polyme c6 gia tri dinh dudng cao va cac hop chét hoat tinh sinh hoc hd tro sirc khoe duong
rudt (Jayachandran & cs., 2017). Tuy nhién, do ham lugng nude cao (khoang 90%), nam bao
ngu dé bi hu héng do vi smh vat giy ra boi cac phan tmg phu thudc vao nudc. Két qua la nam
bao ngu tuoi kho ¢ thé bao quan hon 24 gio & nhiét do phong. Sau khi thu hoach, nam thudng
mat trong lugng, chuyén sang mau nau, héo tia va hu hong, chii yéu do cic qué trinh ho hép
va thoat hoi nude (Giang & cs., 2022). Dé giam thiéu t6n that sau thu hoach va kéo dai thoi
gian bao quan, viéc say khé nidm 1a mot phuong phap hiéu qua (Nguyén & Nguyén, 2016).
Phoi kho béng nang luong mat troi, dac biét, da dugc ching minh 1a cho ra san phélm nam kho
chat luong cao (Giang & cs., 2020). Phuong phap nay tiét kiém chi phi, tiéu thy it ning lwong
va than thién vo1 moi truong, dac biét la ¢ cac khu vie nhu tinh An Giang, Viét Nam, noi co
tong thoi gian chiéu sang trong ngay kéo dai tir 12 dén 13 gid va tong sd gid nang trung binh
trong mot thang 1a 252,63 gio (mua kho, tir thang 1 dén thang 4/2022) va 165,21 gio (mua
mura, tir thing 8 dén thang 12/2022) (Cuc Thong ké tinh An Giang, 2023). Piéu nay thich hop
cho viéc sy san phdm ndng san tan dung ngudn nang luong mat troi, gitp giam thiéu ton that
sau thu hoach va ting tinh kha dung ctia san pham.

Bao bi da tr¢ thanh mot trong nhiing phuong phap quan trong dé kéo dai thoi gian bao
quan sau thu hoach ciia trai cay va rau ca (Nguyén & Nguyen 2016). Trong cong ngh¢ dong
goi, bau khong khi bén trong bao bi dong vai tro then chdt trong cong ngh¢ dong goi khi quyén
bién d6i (MAP) (Ares & cs., 2007). M6t loai bao bi cu thé, duoc dic trung bédi tinh tham khi
doc dao cua no, tao ra mot m()i truong duy tri su on dinh cta thanh phén khong khi va giam
thiéu qua trinh ho hap cua trai cdy va rau cu, do d6 kéo dai thoi gian bao quan cua ching
(Suryawanshi, 2008). Cac vat liéu bao bi nhya thuong dugc st dung trong MAP do ¢6 nhitng
wu diém nhu nhe, d6 trong sudt tt va kha nang thAm khi tuyét voi. Trong s6 do, bao bi PA ndi
béat voi cac dac diém nhu kha nang chéng thdm khi vuot troi, d6 bén co hoc cao, tinh on dinh
nhiét t6t, d6 thAm khi (CO,, O,) cia mang dugc diéu chinh phu hop, kha ning khang ho4 chét
hiéu qué va tinh thAm m¥ cao nho do trong sudt va bé mit bong dep (Sandhya, 2010). Ngoai
bao bi, nhiét d6 ciing 1a mot nhan t6 cuc ki quan trong trong qua trinh ton trir dé giit nguyén
céc thanh phan dinh dudng va kéo dai dang ké thoi gian bao quan cia nam. Thong qua viéc
luge khao cac nghién ctru trude day, da phan tap trung vao tim hiéu cac tac dong riéng 1¢ cua
céc nhén t6 trong bao quan nong san va hién tai van chua co nghién ctru nao tai Viét Nam ap
dung cong nghé siy ning luong mit troi cho nim bao ngu két hop t6i wu hoa bao bi va nhiét
d6 bao quan. Tir d6, mé ra hudng nghién ctru méi cho cac san pham ndng san sau thu hoach
tai Viét Nam va do cling chinh 1a muc tiéu trong tdm cua nghién ciru nay.

2. P6i twong va phwong phap nghién ciru
2.1. Pbi twong

Nam bao ngu (Pleurotus sajor-caju) duoc thu hoach tai Khu thuc nghiém cta Pai hoc
An Giang, Pai hoc Qudc gia Thanh phd Ho Chi Minh, kich thudc dai x rong khoang 11,00 x
8,3 cm, kh01 luong 10,48+4,32 g; khong bi ton thuong hodc ¢ con trung (Nguyén & cs.,
2021). Nam bao ngu dugc ria bang nude sach va siy kho bang ning lugng mat troi dén khi
dat duge do 4m can bang (11,82+0,05% va hoat d6 nudc 0,532+0,002) (Giang & cs., 2022).

Bao bi Polyamide (PA) (28,0 x 21,0 cm?, do day 118,67 um, do chan khong 95%),
Polyethylene (PE) (28,0 x 20,0 cm?, @6 day 91,72 um) va Polyethylene terephthalate (PET)
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(20,0 x 10,5 cm?, 36 dé}{ 289,33 pum) dugc mua tir Cong ty Trach nhiém hiru han San xuét Bao
bi Pham Gia, Thanh pho H6 Chi Minh, Viét Nam.

2.2. Phuong phap bé tri thi nghiém

Thi nghiém dugc thuc hién tai phong thi nghiém Cong nghé thuc phém, Khu thuc
nghiém, truong Pai hoc An Giang, Pai hoc Qubc gia Thanh phé Ho Chi Minh (Viét Nam).
Thi nghiém véi 2 nhan t6 (bao bi va nhiét do ton trit) dwoc bd tri hoan toan ngau nhién véi 3
lan 1ap lai (Hinh 1). Cu thé 13, 100 g ndm bao ngu sdy kho bang nha siy niang lugng mit troi
& d6 am 11,82+0,05% va hoat do nudc 0,532+0,002 dugc dong goi vao trong cac bao bi PA
(dugc hut chan khong véi do chan khong 95%), PET va PE ¢ dang nguyén tai nim. Cac mau
sau khi dong goi duoc dua vao bao quan ¢ hai diéu kién nhiét ¢o: Nhiét d6 lanh (3-5°C) (L)
va nhi¢t d¢ phong (28-30°C) (T) voi do 4m khong khi twong tng la 60-62% va 76-78%. Trong
truong hop d6 4m tuong doi blen dbi cao hon, d9 4 am tuong dbi dugc diéu chinh ting théng
gi6 hodc st dung vét li¢u hut a am. Néu d6 4m tuong dbi bién ddi thap hon s¢ giam thong gio6
cung hodc sir dung may tao am dé diéu chinh do 4m tuong ddi cia khong khi trong qué trinh
bao quan. Sau mdi thang tién hanh ldy cac miu trong cac bao bi va nhiét d6 bao quan khéc
nhau (3 bao géi/bao bi/nhiét d§) va phan tich cac chi tiéu.

Nam bao ngu séy kho
v

Bao quan
| | V!
3-50C 28-30°C
V: ) N l
(o gzlii shong PET PE Eﬁiﬁgﬂﬁi’; PET PE

Hinh 1. So' dd bd tri thi nghiém

Chi tiéu theo ddi: mau sic nAm bao ngu siy kho (théng qua cac gia tri chénh léch do
sang AL*), do cung than nim (g luc); hoat do nudc a,; ham lwong protein tong sb (g/100 g
chat kho), dudng tong sd (g/100 g chat kho) va lipid tong sb (/100 g chét kho) sinh ra trong
qua trinh ton trix.

2.3. Phuwong phap phéan tich, theo doi
Phuong phép phan tich céc chi tiéu cia nAm bao ngu dugc thé hién ¢ Bang 1.

Bang 1. Phwong phap phan tich céc chi tiéu ciia nim bao ngw

TT Chi tiéu theo doi Phuong phap phén tich, theo déi

1 Ham luong protein tong s6 Phuong phap Lowry (Lé & cs., 2005)
(g/100 g chat kho)

2 Ham lugng lipid tong s6 (2/100 Phuong phap gian tiép (Nielsen, 2010)
g chat kho)

3 Ham luong dudng tong s6 (¢/100  Phuong phap so mau DNS (3,5-dinitrosalicylic)
g chét kho) (Lé & cs., 2005)
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TT Chi tiéu theo doi Phuong phap phén tich, theo ddi

4 Do mau than nam L* Su thay d6i mau sac qua thoi gian bao quan thé
hién 13 trén than ndm vi than ndm co6 mau tréng.
Theo thoi gian bao quan, than nam s& chuyen sang
t6i dan. Xac dinh su thay d6i mau sdc thdn nim
bing may do mau cam tay CR-400 (Nhat Ban) va
duogc tinh theo cong thuc:
AL* = L* - Lyer vo1 AL* (+): sang hon; AL* (-): tbi
hon

5 D6 cting than nam (g luc) Xéc dinh bang may do cdu tric (CT3, Brookfield,
USA) véi dao cit TA-SBA (Thang Trigger load:
500 g; toc do truot: 10 mm/gidy)

6 Hoat d6 nudc (aw) Xac dinh bﬁng may do d¢ hoat dong nudc tu do
Aqualab (4TEV, USA)

2.4. Phan tich sb liéu

Cac dir liéu t}}u nhan dugc tinh toan va biéu thi lqelmg qé thi sir dung chuong trinh Microsoft
Excel. Phan tich thong ké & muc y nghia 5% bang phan mém Statgraphic Centurion 16.1.

3. Két qua nghién ciru va thao luin

N4m bao ngu siy kho khi két thuc qua trinh tdn trit dwoc thé hién ¢ Hinh 2.

3.
5°C
L)

Ban dau PA PET PE

28 -
30°

(M

Ban dau PA PET PE

Hinh 2. Nim bao ngw siy kho sau 6 thang ton trir & cic bao bi va nhiét d9 khac nhau

3.1. Anh hudng ciia bao bi va nhiét dd dén mau sic ciia nAm bao ngw siy khd theo
thoi gian bdo quan

Anh huéng cia bao bi va nhiét d6 dén sy thay d6i mau sic (thong qua gia tri chénh léch
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d6 sang AL*) va do cting ctia nim bao ngu siy khé duoc thé hién ¢ Hinh 3.

20 10000
—+—PA.T -8—PET-T ——PE-T —+—PA-L ——PET-L =—PE-L (——PA-T —=—PET-T ——PE-T —+—PA-L —e—PET-L ——PE-L
9000

25 F e

8000 [

7000
6000 [

5000

Gia tri AL
D9 cling (g luc)

40 |
4000 |

-45 : . . - - 3000 - ' : . . '
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Thoi gian bdo quén (thing) Thoi gian bdo quan (thang)

(a) Gia tri AL (b) Cau trac

Hinh 3. Anh hwéng ciia bao bi va nhiét dj dén mau sic ciia nim bao ngw sy kho
(thong qua gia tri AL*) va cau truc theo thoi gian bao quan ¢ 28-30°C (T) va 3-5°C (L)

Anh huéng ctia bao bi va diéu kién ton trir dén mau sic ctia ndm bao ngu say kho sau 6
thang dugc thé hién ¢ Hinh 3a. Két qua cho thy gia tri AL déu giam & tit ca cac mau bao goi
va ton trit & cac nhiét do khac nhau theo thoi gian. Bao bi va nhiét do ton trir cling anh hudéng
c¢6 ¥ nghia thong ké dén mau sic ciia nAm bao ngu sdy kho (p<0,05).

Sy thay d6i mau sic cuia nim bao ngur dugc quan sat thiy & cac nghiém thirc voi toe do
khéc nhau. Cu thé, gia tri AL cta than nam giam, c6 nghia la nam bj téi mau theo thoi gian tdn
trir. O nhiét d6 ton trit 3-5°C, gia tri AL cao hon so voi ndm bao ngu dugc bdo quan ¢ diéu
kién nhiét d6 28-30°C. AL cua than nim tir -24,14 giam xudng -31,10 va -39,64 trong bao bi
PA (hut chan khong); 33,61 va -40,03 trong bao bi PET; -34,16 va -44,07 trong bao bi PE khi
bao quan lan lugt & nhiét do 3-5°C va 28-30°C. Tir d6, mau nAm bao ngu siy kho bao goi trong
bao bi PA tdn trit & nhiét 6 lanh it bi sim mau so v&i cdc mau bao quan khéc.

Mau sic ctia ndm 1 nhdn t6 quan trong va 1a nhan t6 chat luong dau tién dé nguoi tidu
dung danh gia va chip nhin (Gonzalez-Fandos & cs., 2000; Ambatkar, 2012). Su phat trién
mau nau 1a ddu higu dau tién ctia sy hu hong va 1a yéu t6 gop phan giam chat lugng. Sy giam
d6 sang trong qua trinh bao quan c6 thé 1a do mot loat cac thay ddi Iy héa nhu toc do ho héap
va nhiét d6 su tin cong ciia vi khuan vao qua thé hay do qua trinh oxy hoa va phan hiy enzyme
(Rahman & cs., 2021). Ngoai ra, trong qud trinh bdo quan, phan rng hoa nau Maillard dugc
kich hoat ngay ca khi ton trit & & 0°C va khi tang nhiét 9 bao quan 1én mdi 10°C, téc d¢ phan
g tang 2-3 lan (Verma & cs., 2019). Nam bao ngu co chira dudong va acid amin va do do,
hoa ndu 1a khong thé tranh khoi khi ndm bao ngu dwoc ton trit ¢ nhiét do >5°C (Rai &
Arumuganathan 2003). Bén canh do, trong cung dleu kién nhiét d6 va thoi glan ton trix, su
glam mau sac trong cac mAau nim trong qué trinh ton trix trong céc mau bao goi do kha nang
truyén anh sang cia cac loai bao bi. Sy thay di mau trong qua trinh ton trir con do tac dong
ctia anh sang khi quyén 1én san phdm va nong do oxi bén trong bao goi. Toc do thoat hoi nudc
¢ nhiét d¢ 28-30°C cao hon ¢ 3-5°C (Ben-Y c¢hoshua & Rodov, 2003), do do, nam bi sém mau
nhidu hon so véi cac miu bao quan & 3-5°C. Ngoai ra, trong qua trinh bao quan nhiét do thip
c6 thé tri hodn nhimg thay ddi c6 hai trong mau sic cia nAm vi nhiét thap wc ché hoat dong
cua enzyme hoa nau (Mahwash & cs., 2013). Giam nhiét d§ cua nam lam giam ho hap, thoat
hoi nude, tri hodn 130 héa va giam sy hoa nau (Kader, 2002). Két qua nay tuong tu nhu trong
nghién ctru cia Rahman & cs. (2021).

Két qua ¢ Hinh 3b ciing cho thdy c6 su khac biét co y nghia vé do climg cua nam bao
ngu gitta cic bao bi va nhiét do ton trir (p<0,05). Nhin chung, d6 ctng ctia ndm bao ngu sdy
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kho giam khi két thiic qua trinh ton trir. PO cting ban dau ciia nAm bao ngu sdy kho 1a 8806,4
g luc va mau bao goi va hut chan khong trong bao bi PA van giit duoc d6 cimg cua thdn ndm
cao nhit sau 6 thang bao quan & ca hai diéu kién ton trit 3-5°C va 28-30°C (Ian luot 14 5668,13
va 5359,63 g luc). Miu nam dugc bao géi trong bao bi PET chi duy tri d6 ctng khi ton trit &
3-5°C (4995,88 g luc); khi & 28-30°C, chi duy tri d cting khoang 3 thang. MAu nim bao ngu
bao goi trong bao bi PE duy tri dugc d6 cting sau 4 thang ton trit, tuy nhién tir 4,5 thang tro di,
d6 clmg ciia than ndm giam nhanh & ca hai diéu kién nhiét d6 ton trir (1an luot 1a 3620,88 va
3363,25 g luc).

Do cung ciia san pham 1a thong sd chat lwong quan trong lién quan dén viéc chap nhan
cuia nguoi tiéu dung va duge xac dinh boi tinh toan ven cua thanh té bao (Oliveira & cs., 2012).
Sy thay d6i cua cau trac nam c6 thé 1a do d6 xp ctia nim trong thoi gian ton trit, 1a trang thai
tu nhién khi tiép xtc v6i moi truong bén ngoai (Ambatkar, 2012). Bén canh d6, ldo hoa sau
thu hoach di kém v&i sy thay doi ciia thanh té bao dan dén sy mét chiic nang truong phong
cua hang rao bao vé va yéu di, cuéi cung dan dén su mat do cimg ciia nAm (Mohapatra & cs.,
2010). Sy mat do cimg chic cla nam bao ngu khi ton trir con lién quan dén su giam cua protem
va polysaccharide cua thanh té bao (Zivanovic & cs., 2000). Ngoai ra, sy mém cua nam bao
ngu c6 thé do sy tin coéng cua vi sinh vat va ciing cho thiy thoi gian sir dung cua ndm
(Ambatkar, 2012; Silvia & cs., 2014; Giang & cs., 2022). Hon nita, d§ ciing cia nam chiu anh
hudng toan dién boi toe do 1am mat, didu kién bao goi hay su tuong tic ciia chung (Salamat
& cs., 2020). Bidu nay ciing da duoc ching minh trong nghién ctru cia Ambatkar (2012) va
Rahman & cs., (2021).

3.2. Anh huéng ciia bao bi va nhiét do dén céc chi tiéu héa hoc ciia nam bao ngw
say kho theo thoi gian ton triv

Anh hudng ctia bao bi va nhié¢t d¢ bao quan dén do hoat ddng cua nudc va cac thanh
phan hoa hoc clia nam bao ngu say kho dugc bi€u dién ¢ Hinh 4.

085 [ 30

——PA-T —2—PET-T —+—PE-T —+—PA-L ——PET-L —%—PE-L ——PA-T —#—PET-T ——PE-T —+—PA-L ——PET-L ——PE-L

g chit khé)

P§ hoat dong clia nudc a,,

Ham lugng dudng téng sb (/100

Thoi gian bdo quén (thing) - Thoi gian bao quan (thang)
(a) Bo hoat dong cla nudc (b) Pudng tong sb
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Thei gian bdo quan (thang) Thoi gian bao quan (thang)
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kho)
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Hinh 4. Anh huéng ciia bao bi va nhiét do dén d¢ hoat dong ciia nwérc (a), duong tong
s0 (b), protein (c) va lipid tong so (d) ciia nam bao ngw say khoé theo thoi gian bao quan
& 28-30°C (T) va 3-5°C (L)
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Két qua cho thay a, ciia miu ndm bao ngu sdy kho bao goi va dugc hut chan khong
trong bao bi PA ¢6 khuynh hu6ng giam trong subt 6 thang ton trit & nhiét do lanh (3-5°C)
(Hinh 4a). Hoat d6 nudc ban dau cia ndm bao ngu sdy kho 13 0,532, sau 6 thang ton trit & 3-

5°C trong bao bi PA, ay 1a 0,504. D hoat dong cua nudc ay cua cac mau bao géi con lai deu
tang khi tang thoi gian bao quan ¢ ca hai diéu kién nhiét do ton trit. Cu thé, sau 6 thang ton
tri, a, clia cia mau nAm bao ngu say kho trong bao bi PET lan luot 14 0,571 va 0,717; trong
bao bi PE lan luot 12 0,715 va 0,730 khi bao quan & 3-5'C va 28-30°C. Két qua ciing cho thay
bao goi nam trong bao bi PE va PET thi a,, bién doi cham trong diéu kién ton trit nhiét do lanh
dén khoang 4,5 thang (1an luot 1a 0,538 va 0,546); tuy nhién, tiép tuc ting thoi gian ton tri, ay
cliia mau trong bao bi PE tang dot bién. Piéu nay dugc giai thich 1a do sy chénh 1éch gitra ham
am tuong ddi & moi truong bén ngoai (dleu kién ton trit) va gia tri aw cua san pham (Tran &
cs., 2009) va ciing do dic tinh chong tham khi ciia cac loai bao bi (Pbng, 2008). Bao bi PA c6
do chéng thdm khi tot hon hai loai PE va PET nén su thay ddi dién ra cham hon.

Ngoai ra, sau 6 thang bao quan, a., cla céc mau duoc bao quan ¢ nhiét do 3-5°C van
thap hon 0,7 va a,>0,7 & cic mau duoc ton trit & diéu kién nhiét do 28-30°C (Hinh 4a). Do
hoat dong ctia nuéc ay dugc xem la thong s6 t6i han cho viéc diéu khién k¥ thuat bao quan
thue pham. Mbi loai vi sinh vat c6 khoang téi han a,, cho sy phat trién khac nhau va phan 16n
céc loai nAm mdc dimg phat trién khi gia tri a,<0,7 (Fellows, 2017). Diéu nay ching té diéu
kién ton trit anh hudng dén kha ning bao quan san phim va bao bi PA c6 tinh 6n dinh hon cac
loai bao bi con lai. Két qua twong tu duoc chirng minh trong nghién ciru ctia mét s tac gia
(Tran & cs., 2009; Ding & cs., 2021).

Két qua con cho théy bao bi va nhiét d6 bao quan anh hudng khac biét dén thanh phan
hoa hoc ciia ndm bao ngu sdy kh6. Ham luong protein, duong téng so déu giam khi tang thoi
gian ton trir. Nhin chung, cac mau duoc t6n trit & nhiét do 28- 30°C t6n that nhiéu hon so véi
cac mau duoc ton trit & 3-5°C. Cu thé, ham lugng dudng tong sd clia cac mau dugc bao quan
& nhiét do phong t6n that nhiéu hon so véi cic mau dugc t6n trir & nhiét do 3-5°C
(33,92+45,49% va 23,93+36,44%, lan luot) (Hinh 4b). Cac mau dugc tdn trit trong bao bi PA
va PET ton thét duong tong sb twong tu nhau va it hon bao bi PE (23,93+37,86; 24,91+36, 56
va 31,67+45,41, 1an luot) (khac biét théng ké & mirc ¥ nghia 5%). Ham lugng duong téng s6
ban déu la 24 94 (g/100 g chat kho); giam déu va khac biét 6 ¥ nghia thong ké khi ting thoi
gian ton trit. Sau 3 thang bao quan, ham luong duong tong co khuynh huéng giam cham lai.
Thanh phan carbohydrate ciia ndm bao ngu bao gom nhiéu loai dudng khac nhau nhu
monosaccharide va dan xuét ciia ching, oligosaccharide (thuong goi 1a duong), polysaccharide
xdy dung (glycan). Trong qua trinh bao quan, mannitol va a-trehalose 1a thanh phan chinh cua
oligosaccharide giam va do d6, ham lugng duong trong nam ciing giam (Kalac, 2012). Ngoai
ra, khi so sanh sy thay ddi ham lugng dudng tong sb va do cling cliia ndm bao ngu trong qua
trinh bao quan, d6 cing bi anh hudng bai ham lugng dudng téng sb (Zivanovic & cs., 2000).
Enzyme thity phan polysaccharide ciia nAm bao ngu trong qua trinh bao quan din dén giam
ham lugng dudng tong sd (Ambatkar, 2012).

Két qua tuong tu dbi v6i su thay dbi ham lugng protein tdng s trong qué trinh bao quan
nam bao ngu say kho. Ham lugng protein tong s0 6 khuynh hudng giam nhiéu sau 1 thang
ton trir nhung lai giam chdm & cac thang tiép theo (Hinh 4c). Cu thé, ham lugng protein clia
cac mau duoc dong goi trong bao bi PA va PET giam tuong ty nhau va nhidu nhit & bao bi PE
(lan luot 1a 12,78-19,63%; 12,81-19,09% va 15,59-27,98%). O nhiét do 3-5°C, ham luong
protein giam cham sau 6 thang d(’)l v6i cac mau duge dong goi trong bao bi PA va PET, nguoc
lai, ham Iugng protein cia mau nam dugc bao goi trong bao bi PE giam nhanh sau 1 thang va
giam chém trong nhiing thang tiép theo. Protein trong nam Pleurous sajor-caju chira acid amin
rat dé bi oxi héa nhu cysteine, lysine, histidine, methionine va tryptophane (Kayode & cs.,
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2015). Phan tmg oxi hoa c6 thé din dén sy thoai hoa va mét chic ning cia protein (Xiong &
Guo, 2021). Bén canh d6, qué trinh oxi hoa protein van dién ra trong qua trinh bao quan lanh
(Hambly & Gross, 2009). Hon nira, mau dugc bdo quan trong bao bi PA (c6 hut chan khong)
s& gitip han ché sy tiép xtc vai oxi trong khong khi nén han ché qua trinh oxi hoa (Tran & cs.,
2009). Thém vao do, sy gidm ham luzong protein tong s6 con lién quan dén héa nau khong
enzyme (phan ing Maillard) giira acid amin v6i duong khir [am cho nam bi sam theo thoi gian
bao quan (Hinh 1). Nghién ctru ciia Rahman & cs. (2021) cting cho thiy ham luong protein
giam dan theo thoi gian bao quan, ddc biét la bao bi va nhiét d6 bao quan tac dong dang ké
dén ham luong protein ctia nAm bao ngu.

Két qua thé hién & Hinh 4d lai cho thay ham luong lipid tong s6 ciia mau nam kho tang
theo thoi gian bdo quan den thang thtr 3 nhung giam nhanh ¢ nhiing thang bao quén tiép theo.
Cu thé, ham lugng lipid tong s cia mau ndm bao ngu siy kho bao géi trong bao bi PA ¢o ton
thét it nhit so véi PET va PE (17,12+40,67%; 19,73+42,21% va 33,11+47,69%, lan luot) va
ton trir & 28-30°C ton thét lipid tong sd cao hon ton trit & 3-5°C (lan luogt 1a 40,20+52,91 va
17,12+48,63%). Trong qua trinh ton trit nAm bao ngu, cac protein bi thity phan thanh céc acid
amin tu do va cac acid amin nay tiép tuc bi oxi hoa va chuyén thanh acetyl coenzyme duoc
tiép tuc dé tong hop cac acid béo va sau d6 1a chit béo (Rai & Arumuganathan, 2008). Nghién
clru cua Ambatkar (2012) cling phat hién c6 su gia tang ham luong chat béo trong cac mau
duoc bao goi voi cac loai bao bi va bao quan & cac diéu kién nhiét d6 khac nhau. Nhiét do thap
hon 1am giam cuong d6 cta qua trinh oxy hoa nhung chung khong dung lai vi cac gdc tu do
hinh thanh trong qua trinh oxi hoa 6n dinh & nhiét do thap (Liu & cs., 2019). Nhiét do lanh két
hop véi bao gbi trong bao bi PA da ¢ hiéu qua tich cuc trong viéc han ché qué trinh oxi hoa
lipid trong bao quan nim kho.

Bén canh d6, do sy thay déi céc chi tiéu hoa hoc trong qua trinh bao quan ciia nAm bao
ngu kho khong theo quy ludt tuyén tinh. Do d6, phwong trinh hdi quy dugc sir dung de thé
hién 13 su thay ddi cua cac chi ti€u nay. Tuy nhién, cac phuong trinh héi quy ndy mudn st
dung dugc phai ¢ hé s6 tuong quan R?>>0,8 va dang tin cay (Nguyén, 2012). Trong nghién
clru nay, cac phuong trinh hdi quy duge xdy dung tur cac dir liéu co so nham dy doén su thay
ddi dd hoat dong ctiia nudce ay va thanh phan héa hoc ciia nAm bao ngu say kho theo thoi gian
bao quan & cac diéu kién bao goi va nhiét do ton trir khac nhau dugc trinh bay & Bang 2.

Bing 2. Cic phuong trinh hdi quy phi tuyén tinh de du doan sy thay ddi o hoat dong
cia nuéce va thanh phan héa hoc trong cac miu nim bao ngu siy khd dwoc bao géi
va diéu kién ton trir khac nhau sau 6 thang bio quéin

Chi Bao Nhiét df ton trir
tiéu bi 3-5°C (L) 28-30°C (T)

Phwong trinh R? Phuong trinh R?
ay PA  y=-0,001x’+0,004x + 0,537 0,890 y=-0,005x>+0,053x + 0,555 0,888

PET y=0,002x2- 0,005x + 0,534 0,902 y=-0,006x>+0,061x + 0,548 0,952
PE  y=0,011x2-0,043x + 0,544 0,843 y=-0,002x>+0,050x + 0,524 0,972
Puong PA  y=-0,122x%-0,137x + 24,416 0897 y=-0,007x*-1339x +25,079 0,989
tdngso PET  y=-0,132x>-0,163x +24,805 0,988 y=-0,128x> 0,686x +24,901 0,974
PE  y=-0229x%0,067x + 24,544 0,979 y=-0,076x> 0,819x + 24,769 0,982
Protein PA  y=0,121x>- 1,077x + 15,642 0,860 y=0,114x>-0,948x + 15,748 0,847
PET y=0,117x>- 1,085x + 16,256 0,965 y=0,018x2- 0,657x + 15,408 0,834
PE  y=0,121x2- 1,020x+ 15,791 0,803 y=0,138x2-1,183x + 15,672 0,894
Lipid PA  y=-0,046x+0,232x + 1,449 0,950 y=-0,087x>+0,400x + 1,466 0,852
tdng s6 PET  y=-0,010x+0,002x + 1,533 0,807 y=-0,019x*-0,001x + 1,582 0,909
PE  y=-0,026x>0,046x+ 1,544 0,944 y=-0,092x>+0,402x + 1,378 0,887

Ghi chu: y: ham muc tiéu; x: thoi gian bao quan (thang)
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Ngoai ra, md hinh hoi quy con dugc sir dung dé udc tinh thoi han bao quan con lai cho
cac mau khao sat. Trong d6, mé hinh hdi quy c6 hé s anh hudng cua gia trj bac 2 (Xz) mang
gia tri duong, nghia 1a khi gia tri bién d6 tang s€ lam giam gia tri ciia ham muyc tiéu dén mot
gia tri, sau d6 néu tiép tuc ting gia tri cta bién d6, gia tri ham muc tiéu s& tang tr¢ lai; nguoc
lai, néu hé s6 anh hudng cua gia tri bac 2 mang gia tri 4m thi khi gia tri bién do ting s& lam
gia tri ham muc ti€u tang dén mot gia tri va sau d6 giam khi tiép tuc ting gia tri cua blén Cu
thé, ham lugng protein va phenolic cua nam bao ngu say kho giam trong sudt qua trinh ton trir
khi hé s6 anh huong cua gia tri bac 2 cta cac phuong trinh dy doan su thay d6i cta protein
theo thoi gian bao quan 1a duong. Trong khi h¢ s6 anh hudng cta gia tri bac 2 trong cac phuong
trinh du doan su thay d6i do hoat dong cua nude, dudng tong s, lipid tong s0 1a &m nén co6
khuynh hudng tang theo thoi gian ton trit dén 1 gia tri sau d6 giam dan khi tiép tuc ting thoi
gian ton trit. Viéc tién hanh phan tich ham luong dinh dudng va thay thé vao phuong trinh hoi
quy gitp xac dinh ngay bao quan; so sanh ngay bao quan vi han sir dung suy ra han bao quan
con lai.

4. Két luan

Bao bi va nhiét d bao quan c6 y nghia quan trong trong viéc kéo dai thoi han bao quan
cia ndm bao ngu khi dwoc siy ¢ nha sdy ning lugng mit troi dén do 4m can bang &
11,82+0,05% va d hoat dong cuia nudc ay, 1a 0,532+0,002. O diéu kién ton trit trong bao bi
PA (c6 hut chan khong) va bao quan & diéu kién nhiét do 3-5°C duy tri dugc ham lugng cac
chat dinh dudng sau 6 thang bao quan.

Loi cam on: Nghién ciru duge tai trg boi Dai hoc Qudc gia thanh phé HO Chi
Minh (PHQG-HCM) trong khudn kho dé tai ma sé C2024-16-11.
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