Tap chi Khoa hoc Pai hoc Céan Tho Tép 60, So 1B (2024): 97-112

*
Tap chi Khoa hoc Dai hoc Can Tho et

Phan B: Nong nghiép, Thiy san va Céng nghé Sinh hoc

ISSN 1859-2333 | eISSN 2815-5599

DOI:10.22144/ctujos.2024.244

ANH HUONG CUA BAO BI PEN TiNH CHAT HOA LY, HOAT CHAT SINH
HQC VA KHA NANG CHONG OXY HOA CUA CAY DUQC LIEU
XAO TAM PHAN (Paramignya trimera) TRONG QUA TRINH BAO QUAN

Nguyén Vin Tang"*", Ho My Linh' va B8 Thj Cong Vién'

INhém nghién czzu, phat trien va giang day Thuc pham chite nang, Truong Dai hoc Nha Trang

2Khoa Cong nghé Thuc phdam, Truong Dai hoc Nha Trang

*Tac gia lién h¢ (Corresponding author): tangnv@ntu.edu.vn

TOM TAT

Cay Xao tam phan co tén khoa hoc la Paramignya trimera (Oliv.) Guillaum,
s . . 1a cay thudc c6 truyen cuia Viét Nam duoc sur dung trong hé tro diéu tri nhiéu
N{’tan bal (Repelved) : 25/07/2023 bénh nhie ung thie gan, phdi, cé i cung. Nghién ciru nay dinh gid dnh hieong
Sira {) at fRevzsed) : 20/ 0_8/ 2023 ciia 5 logi bao bi (PE, PA, PP, LDPE, HDPE) dén tinh chdt héa I, hoat chat
Duyét dang (Accepted): 28/08/2023 sinh hoc va hoat tinh chong Oxy héa ciia cdy duoc liéu Xdo tam phdn tuoi theo

) . . thoi gian bao quan & diéu kién phong. Két qud nghlen airu cho thay bdo quan
Title: Influence of packaging materials cdy Xdo tam phan tiwoi bang bao bi PA sau 4 ngay & diéu kién phong cé cuong

Théng tin chung (Article Information)

on physicochemical properties, dp hé hdp (CPHH) thap (-9,86 mL Ox/kg/gio) thap, 1y Ié hao hut khéi hwong
bioactive compounds and antioxidant (0,40%) va dg khdc biét mau sdc (8,27) thap nhat, duy tri ham heong saponin
activity of medicinal plant Xao tam tong (130,51 mg EE/g mdu khé), ham heong phenolic tong (10,20 mg GAE/g
phan (Paramignya trimera) Mdu kho) va ham leong flavonoid tong (169,36 mg CE/g mau khd) cao nhdt,

dong thoi dat hogt tinh ghéng 0xy hoa thong qua kha nang ki géc tw do
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Linh and Do Thi Cong Vien kha néng khd“déngﬂ.?, 61mg TE/g mau kho) manh nhat. Tie két qua thu diroc,
bao bi PA duwoc de xuat ding deé bao qudn cdy Xdo tam phdn twoi cho qua
Affiliation(s): Nha Trang University trinh s dung va thyc hién cdac nghién ciiu tiép theo.
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ABSTRACT

The scientific name of Xao tam phan plant is Paramignya trimera (Oliv.)
Guillaum, a traditional Vietnamese medicinal plant that has been used in the
treatment of many dangerous diseases such as liver, lung, and cervical cancer.
This study evaluated the influence of 5 types of packaging materials (PE, PA,
PP, LDPE, HDPE) on physicochemical properties, bioactive compounds and
antioxidant activity of fresh medicinal plant Xao tam phan during storage at
room condition. The results showed that preservation of fresh Xao tam phan
plant by PA packaging for 4 days at room condition achieved low resperation
rate of -9.86 mL Oz/kg/h, least weight loss of 0.40% and color difference of
8.27, maximum bioactive levels including total saponin content of 130.51 mg
EE/g dry sample, total phenolic content of 10.20 mg GAE/g dry sample, and
total flavonoid content of 169.36 mg CE/g dry sample, as well as greatest
antioxidant activity comprising DPPH radical scavenging capacity of 4.18 mg
TE/g dry sample, ferric reducing antioxidant power of 4.99 mg TE/g dry
sample, and cupric reducing antioxidan capacity of 13.61 mg TE/g dry sample.
Based on obtained results, PA packaging is proposed to preserve fresh Xao
tam phan plant for further utilization and investigation.

Keywords: Antioxidant activity, bioactive compounds, packaging,
Paramignya trimera, physicochemical properties, Xao tam phan
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1. GIOI THIEU

Trong nhig nam gan day, ti I¢ mac mai va ti
vong vi ung thu ngay cang tang ¢ Viét Nam va trén
thé gigi. Trong d6, ung thur gan 1a loai ung thur o ti
I&é mac méi cao nhat (15,4% tong sb ca ung thu) va
tir vong (22,1% tong sé ca chét vi ung thw), tiép theo
1a ung thu phoi (18%), ung thu da day (13,1%), ung
thu dai truc trang (7,1%) va ung thu v (5,3%) vé ti
I& tr vong & ca hai gioi (Ha & Do, 2019). Trudc su
tang nhanh cta cac cdn bénh ung thu, nguoi tiéu
dung ngay cang quan tdm dén cac san pham hd tro
phong chong ung thu c6 ngudn gdc tu nhién.

Chat chdng 6xy héa la cac chit 6 sin trong co
thé vai chirc nang bao vé cac té bao trudc sy tan
cong cua cac gdc tu do (nguyén nhan chinh lam tén
thuong protein, acid nucleic, DNA) dan dén ung
thu. Tuy nhién, ché d6 an udng va sinh hoat thiéu
khoa hoc dan dén sy suy giam ham luong va hoat
tinh cua chat chéng 6xy héa nén nhu ciu b sung
chat chong 6xy hoa cang ting cao, dac biét la cac
chat chdng 6xy hoa tu nhién (Woerdenbag et al.,
2012).

X40 tam phén 1a dwoc liéu duoc biét dén trong
dan gian véi cai tén “than duoc”, ¢6 tac dung phong
chéng nhiéu bénh. Gan day, cac nghién ctru chi ra
rang trong X&o tam phan c6 chira cac hoat chét sinh
hoc hd tro bao vé gan, phong chdng ung thu va mot
s6 bénh ly khéac (Cuong va ctv., 2016; Khai va ctv.,
2013). X&o tam phan chea cac hoat chat
sinh hoc (saponins, alkaloids, coumarins, steroids,
flavonoids, phenolics) c6 tac dung chéng 6xy héa,
ngan chan sy hinh thanh cac géc tu do va do do ngan
ngtra cac bénh do gdc tw do gay ra (Nguyen et al.,
2017a; Nguyen et al., 2017b).

Sau khi thu héi, thanh phan hoat chét cua Xéo
tam phén s& bién doi va giam di theo thoi gian. Diéu
nay lam giam gia tri dugc tinh va kinh té ciané. Co
nhiéu nguyén nhan dan dén céc bién dol va ton that
sau thu hai. Trong d6 phai ké dén cac yéu té nhu: co
hoc (va dap, ma sat), vat 1y (nhiét do, do am, anh
sang, gio), sinh ly-sinh héa (ho hap enzyme), vi sinh
vat (vi khuan, nam men, nam mdc), va cac yéu t6
khac. Do d6, dé giam cac tac dong ddi voi Xao tam
phan sau thu héi thi can c6 cac bién phap bao quan,
trong d6 bién phéap sir dung bao bi nhya (plastic),
bao bi sinh hoc ty nhién hay téng hop dé han ché cac
yéu t6 tac dong dén san pham nham kéo dai thoi han
bao quan san phim l1a xu huéng ngay cang dugc
quan tam hién nay (Wilson et al., 2019).

Trong nghién ciu ndy, chung toi danh gia anh
huong cua 5 loai bao bi (PE, PA, PP, LDPE va
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HDPE) dén tinh chat hoa ly, hoat chat sinh hoc va
hoat tinh chéng 6xy hda cua cay dugc liéu Xao tam
phan tuoi theo thoi gian bao quan & diéu kién phong
dé Iya chon duoc loai bao bi pht hop nhét cho bao
quan cdy X4o tam phan tuoi bang phuong phap bao
g6i khi quyén diéu chinh (modified atmosphere
packaging-MAP).

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu, hda chit va thiét bi
2.1.1. Vatliéu

Cay Xao tam phan (Paramignya trimera) duoc
thu hoach tai thon Hon Nghé, xa Vinh Ngoc, Thanh
phd Nha Trang, tinh Khanh Hoa (toa d¢ 12.28,
109.17) vao ngay 27 thang 2 nam 2022. Sau khi thu
hoach, cay dugc bao quan trong thing xop va van
chuyén ngay dén phong thi nghiém thuoc Trung tam
Thi nghiém thuc hanh, Truong Pai hoc Nha Trang
dé xu ly cho thi nghiém.

2.1.2. Hoa chdt va thiét b

Hoa chat

CAc hda chét sir dung trong nghién ctru dat chuén
phan tich gom: Folin-Ciocalteu, DPPH, TPTZ,
neocuproine va vanillin (Sigma-Aldrich); methanol,
A|C|3, N8.2C03, NaOH, NazHPO4, HzSO4 va HCI
(Shanghai Lanji Technology Development Co.,
Ltd.); gallic acid, catechin, escin va trolox (Tokyo
Chemical Industry Co., Ltd.).

Bao bi

Bao bi PE (polyethylene), PA (polyamide), PP
(polyproplyene), LDPE (low density polyethylene)
dugc mua tir Cong ty C6 phan xuat nhap khau Nam
Thai Son. Bao bi HDPE (high density polyethylene)
dugc mua tr Cong ty TNHH thuong mai Quoc Te
Vie}t An. Bao bi dat tiéu chuan vé sinh‘an toan thuc
pham theo QCVN 12-1:2011/BYT v€ an toan vé
sinh d6i Vi bao bi, dung cu bang nhya tong hop ticp
XUc tryuc tiep voi thuc pham (B Y Té, 2011).

Thiét bj

Cén phan tich d¢ chinh xac 0,0001 g, may han
mi thi, mdy do khi SKY2000-03, may nghien kho
kich thudce bot < 1,0 mm, ta say Memmert, may do
hoat 9 nuéc HYGROLAB, bé 6n nhiét, may quang
pho ke (UV- VIS) Libra S50.

2.2. Phuong phap nghién ciru

2.2.1. Chudn bi mau bdo quan

Cy Xéo tam phan dugc xir Iy ngay khi dén
phong thi nghiém. Dung kéo chuyén dung dé cat bo
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cac dau gai nhon dé tranh dam thung bao bi trong
qua trinh bao quan. Sau do, cét tach roi than (cét
khuc dai 2-3 cm) va 1a cay dé d& dang cho viéc cho
vao bao bi. Thao tac nhanh va nhe nhang dé han ché
qué trinh 6xy hoa xay ra.

Sau khi xir ly, 30 g mau dugc can cho vao ting
bao bi (PE, PA, PP, LDPE, HDPE), sau d6 ding
may han mi dé han kin miéng bao bi. Mau ddi chiing
dugc thyc hién trong binh thay tinh kin (BC). Tat ca
ca4c mau bao quan c6 thiét ké gan voi dan khi duoc
boc kin dau dan khi ra ngoai.

Mau sau khi bao géi dugc dé noi kho réo, thoang
mét & diéu kién phong (nhiét do 29 + 3°C, d6 4m
khéng khi 79 + 3%). Khong mé quat, khdng ma den
dé tranh cac tac dong bén ngoai (gi6, anh séng) trong
qua trinh bao quan. Mau dugc Iy 2 ngay/mot lan dé
tién hanh danh gia, mai thi nghiém Iap lai 3 lan.

2.2.2. X&c dinh cwong dp hd hdp cia mau

Cac mau cay Xao tam phéan bao quan trong timg
loai bao bi va mau déi ching dugc do cuong do hd
hip ngay sau khi han mi kin bang may do khi. Khi
trong bao bi dugc do bang cach dwa dau hit khi cua
may vao voi dan khi ra caa bao bi, khi sau khi qua
dau do do duoc di ra khoi may rdi tuan hoan tro lai
bao bi. Két qua dwoc hién thi trén man hinh. Dinh ki
12 gio do cudong d6 hd hap 1 1an trong 6 ngay.

Cuong d6 ho hap (CDHH) dugc tinh bang ham
luong O tiéu thu trén 1 don vi khéi lwong trong 1
don vi thoi gian theo cdng thuc (1) (Fante et al.,
2014):

& ty
(V02 B yOz) XV
100 X M X (tr — t;)

CDHH,, = 1)

CDHH,,: Cudng do hd hap (mL O2/kg/gis)

Yo.: Nong do O; tai thoi diém ban dau (% V)
o) Néng do Oy tai thoi diém két thc (% V)
V: Thé tich tu do cua bao bi (mL)

M: Khéi lugng mau (kg)

t;: Thoi diém két thic (gio)

t;: Thoi diém bat dau (gio)

2.2.3. Xdc dinh hao hut khoi lirong ciia mau

Bao bi dwoc can bing can phan tich va gan s
ma hoa. Mau (30 g) dugc can cho vao tung bao bi
da gan 50 mé hoa. Thoi gian lay mau Ia 2 ngay/1 l1an
va cac mau duoc can cling thoi diém.
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Hao hut khéi Iwong ciia mau trong qué trinh bao
quan duoc tinh theo cong thuc (2) (Liu et al., 2020):

my — (M, —my,,)
my

HHKL: Hao hyt khéi luong (%)

HHKL =

x100% (2)

m,: Khéi luong miu ban dau (g)
_my: Khéi lurong bao bi va mau tai thoi diém lay
mau (g)
my,,: Khéi lugng bao bi (g)
2.2.4. Xdc dinh sy bién déi mau sac cia mau
Mau sic cua mau trong qua trinh bao quan
duge xac dinh bang may do mau trong hé thong mau
cua phong thi nghiém CIELAB (Dev et al., 2011).
Cac thong s6 do mau gom L* (d6 sang/dam nhat),
a* (cuong do mau xanh la cdy/mau do), b* (cuong
d6 mau xanh duong/mau vang).
Su khac biét v& mau sic cua mau duoc tinh theo
cbng thac (3):

= V(@ =) + (07 = o) + (I = L)’
®3)

Ly, @y, b,: Cac théng s mau cua mau tuoi.

AE

Goc thay ddi cia mau dugc tinh theo cong thirc
@):

-
h*=tan™! —*]
a

(4)

Cuong d6 mau dugc tinh theo cong thirc (5):

c* =./(aZ + b?) (5)

Thiét bi do mau CHROMA METER CR — 400
duoc khai dong. Tiép theo, 0,2-0,5 g miu di nghién
min duoc can cho vao hop nhya dung mau chuyén
dung sach va khé. Sau d6, phan dau do cua may
dugc dwa vao hop dung mau, bam nat va két qua
duoc ghi nhan.,

2.2.5. Trich ly hogt chat trong mau

Mau (0,5 g) di nghién min dwoc can cho vao dng
nghiém c6 nap dung tich 50 mL. Sau d6, 20 mL
dung méi methanol 100% duoc cho vao éng, tiép
theo cho vao trong bé 6n nhiét giit trong thoi gian
30 phat & nhiét o 50°C. Tiép theo, cac ong dugc
ldy ra khoi bé va ngam vao thau nuéc d4 dé 1am lanh
nhanh dén nhiét do phong nhim ngung qua trinh
trich ly. Sau do, cac 6ng duoc dem di loc qua gidy
loc Whatman sé 1 @ thu dich chiét. Dich chiét duoc
chwra trong 6ng nghiém dung tich 1a 50 mL, thém
dung méi twong mg vao dé dinh luong vé cling mot
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thé tich 20 mL dé dé tinh toan vé sau, day nap kin.
Dich chiét duoc bao quan & -20°C dé on dinh cho
viéc xac dinh hoat chat sinh hoc (Nguyen et al.,
2016b).
2.2.6. Phan tich ham lrong cac hogt chat sinh
hoc ciia mau

Phdn tich ham lirong saponin tong sé (TSC)

Dich chiét (0,25 mL) dugc hat va tron véi 0,25
mL dung dich vanillin 8% (w/v) trong methanol
100%. Sau do, 2,5 mL dung dich H2SO4 72% (v/v)
duoc thém vao hdn hop. Hon hop duoc u & 70°C
trong 10 phdt va lam lanh nhanh trong chau nuwéc da
dén nhiét 6 phong. Do hap thu caa hdn hop dugc
do & budc séng 560 nm str dung may quang phd UV-
Vis. Escin duoc sir dung 1am chat chuan. Ham luong
saponin tong sé duoc biéu dién trong duong véi mg
escin/g mau khod (mg EE/g mau khd) (Vuong et al.,
2013).

Phan tich ham lwong phenolic téng sé (TPC)

Dich chiét (0,5 mL) duoc hit va tron voi 2,5 mL
thudc thir Folin-Ciocalteu 10% (v/v) trong nudc Cat,
dé 6n dinh trong 6 phut. Sau d6, 2 mL dung dich
Na,CO; 7,5% (W/v) duoc thém vao trong nudc cat
va u trong bong tbi & nhiét do phong trong 1 gio. Do
hap thu ciia hdn hop duoc do ¢ 765 nm sir dung may
quang phd UV-Vis. Acid gallic duoc sir dung lam
chat chuan. Ham luong phenolics téng sé dwoc biéu
dién twong dwong v6i mg acid gallic/g mau kho (mg
GAE/g mau khd) (Singleton et al., 1999).

Phan tich ham lrong flavonoid tong sé (TFC)

Dich chiét (0,5 mL) duoc tron véi 2 mL nudce cat
va 0,15 mL dung dich NaNO; 5% (w/v) trong nudc
cat va u trong béng ti & nhiét do phong trong 6
phut. Sau d6, 0,15 mL AICl; 10% (w/v) duoc cho
VA0 trong nudc cat va i thém 6 phit nira & nhiét do
phong. Cudi cting, 2 mL dung dich NaOH 4% (wi/v)
duoc thém vao trong nudc cat va 0,7 mL nudc cat
va u trong 15 phut. Do hap thu caa hdn hop duoc do
& bude song 510 nm st dung may quang phd UV-
Vis. Catechin duoc s dung lam chat chuan. Ham
lwong flavonoids téng sé dwoc biéu dién twong
duong v6i mg rutin/g mau khd (mg CE/g mau kho)
(Vuong et al., 2013).

2.2.7. Phan tich khd ndng chong oxy hoa cia

mau

Kha néing khir géc tir do DPPH (DRSC)
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Tép 60, S6 1B (2024): 97-112

Dung dich géc 0,024% (w/v) DPPH (2,2-
diphenyl-1-picryl-hydrazil) dwoc chuan bji bang
cach phatrong methanol 100% va bao quan & -20°C.
Trugc khi phan tng, dung dich phan ung dugc
chuan bi bang cach pha lodng 1 mL dung dich géc
0,024% DPPH véi 4,5 mL methanol 100% dé dat
dugc d6 hap thu 12 1,1+ 0,02 6 515 nm. Sau do, 0,15
mL dich chiét dugc tron véi 2,85 mL dung dich phan
g vira pha xong va u trong béng téi & nhiét do
phong trong 3 gio. Po hap thu caa hon hop duge do
& bude séng 515 nm bang may quang pho UV-Vis.
Trolox dwoc sir dung 1am chat chuan. Két qua dugc
biéu dién twong dwong mg trolox/gram mau kho
(mg TE/g mau kho) (Vuong et al., 2013).

Kha nang khir sat (FRAP)

Ba chét thir phan tng gom chat thir A: 300 mM
dung dich dém acetate trong nudc ct, pH 3,6, chét
thie B: 10 mM TPTZ (2,4,6- dung dich tripyridyl-s-
triazine) trong HCI 40 mM, chat thir C: 20 mM dung
dich FeCl3.6H,0 trong nudc cat. Chat thir phan tng
FRAP dugc chuan bi ngay truéc mdi thi nghiém
bang cach tron 3 chét thir A, B va C theo ty 1¢ 10:1:1.
Tiép d6, 0,15 mL dich chiét duoc tron vai 2,85 mL
dung dich chét thir FRAP va u trong béng tdi ¢ nhiét
d6 phong trong 30 phut. o hap thu cua hdn hop
dugc do & budc song 593 nm st dung may quang
phd UV-Vis. Két qua duoc biéu dién tuong duong
mg trolox (TE)/g mau khé (Vuong et al., 2013).

Kha nang khir dong (CUPRAC)

Dung dich CuCl; 10 mM (1,0 mL) dugc tron
trong nudc cat voi 1,0 mL dung dich NH4AC 7,7%
(w/v) trong nuéc cit va 1,0 mL dung dich
neocuproine 7,5 mM trong ethanol 100%. Sau do,
hdn hop trén duoc thém vao 1,1 mL dich chiét va u
trong bong téi & nhiét d6 phong trong 1,5 gid. Do
hap thu cia hdn hop duge do & 450 nm biang may
quang phd UV-Vis. Trolox dugc sir dung lam chat
chuan va két qua dwoc biéu dién twong duong mg
trolox/gram mau tuoi (mg TE/g mau khd) (Vuong et
al., 2013).

2.3. Xir ly s liéu

Tat ca thir nghiém dwoc lap lai 3 1an. Két qua
duoc phan tich bang phan mém SPSS phién ban 22.0
va duoc thé hién 14 trung binh + dé léch chuan. So
sanh théng ké duoc thyc hién bing phan tich
phuong sai mot chiéu (one-way ANOVA) va kiém
dinh Duncan. Gid tri p<0,05 chi ra cd sy khac nhau
c6 y nghia thng ké gitra cac thi nghiém.
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3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia bao bi dén cuong do hd
hap, hao hut khéi lweng va mau sic caa
cay Xao tam phan trong quéa trinh béao
quan

Diéu kién bao quan anh huong tryuc tiép dén qué
trinh hd hap cia cac co quan thyc vat (than, 14). Mic
d6 hd hp dugc xac dinh thong qua cuong d6 ho hap
(CbHH, mL O/kg/gio). CDHH cua Xao tam phan
khong bao quan trong bao bi va bao quan trong bao
bi khac nhau & diéu kién phong duoc trinh bay trén
Hinh 1. Két qua cho thy, trong 12 gid dau mau Xao
tam phan dbi ching (PC) hd hip manh (CDHH dat
175 mL Oz/kg/gid), mau bao quan biang bao bi
LDPE va PE ciing ho hap manh (CDHH dat 123-330
mL Oq/kg/gid), trong khi mau bao quan bang bao bi
PP va PA hé hap rat manh (CBHH dat 413-819 mL
O./kg/gio), Pac biét, mau bio quan trong bao bi
HDPE khong hd hap. Trong cac gid tiép theo, mau
DC ho6 hap yéu dan tir 12 dén 72 gio (CDHH chi con
20 mL Oy/kg/gid) va sau d6 twong ddi 6n dinh, con
mau bao quan bang bao bi PP va PA ho hap giam
nhanh tir 12 dén 36 gid (CPHH con 20-71 mL
0,/kg/gio) va sau d6 6n dinh, trong khi mau bao
quan trong bao bi PE va LDPE hé hap giam nhanh
tir 12 dén 26 gio nhung va sau d6 khéng 6n dinh,
con mau bao quan trong bao bi HDPE hé hap rét yéu
tir 12 dén 24 gio va sau do ciing khong on dinh. Két
qua nay c6 thé duoc giai thich 1a trong 12 gid dau,
cay sau khi thu hoach cac hoat dong séng van dién
ra manh, cac chat dinh dudng dugc tich liy trong
cay con nhleu lac nay cdy chua chiu nhiéu tac dong
boi cac yéu td méi truong va thanh phan céc khi
trong bao bi ciing chwa c6 sy bién dbi dang ké nén
qua trinh hd hap va chuyén héa trong cay van dién
ra. O giai doan tiép theo, hd hap cia mau BC giam
dan cho thdy hoat dong sdng cua cay giam dan,
ngudn chat dinh dudng can dan nén qua trinh hé hap
va chuyén héa dién ra véi téc do cham dan, dac biét
sau 132 gio thi ho hap lai tang vot 1én, diéu nay c6
thé do cong hop cuia hé vi sinh vat hiéu khi phét trién
trong mau bC, qua quan sat thdy mdc phat trién &
mot sb diém trén mau. O giai doan nay, hd hip cua
cdy trong cAc loai bao bi dwgc chia thanh 2 nhdm la
h6 hip on dinh (PA, PP) va khdng on dinh (PE,
LDPE, HDPE). Trong d6, nhém ho hép 6n dinh cho
thay kha ning chdng thim khi va ngan can cac yeu
t6 tac dong cua moi truong Ien cy tot hon, cac bién
ddi sinh héa din ra véi te do cham hon so véi
nhém hd hip khong én dinh (Zeman & Kubik,
2007). Tuy nhién, mau bao quan trong bao bi PP ho
hip manh hon va kém 6n dinh hon bao bi PA. Nhu
vay, bao bi PA thé hién duoc wu diém ndi bat trong
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viéc bao quan cdy Xao tam phén so véi cac bao bi
con lai. Bao bi PA 6n dinh duoc hd hap cia mau bao
quan sau 36 gio va hoat dong hd hap dién ra khong
dang ké cho dén 144 gio bao quan.

Fante et al. (2014) nghién ctu bao quan tao bang
3 loai bao bi khi quyén diéu chinh (PP, LDPE va
HDPE) cho thiy bao bi HDPE ¢6 CDHH manh nhat
sau 135 ngay bao quan lanh ¢ -0,5°C, tiép theo la
bao bi LDPE va PP, nhung sau 225 ngay thi bao bi
PP lai c6 CPHH manh nhét, sau d6 1a HDPE va
LDPE. Mauryaa et al. (2019) nghién ctu bao quan
6t bang bao bi LDPE cho thay, CDHH dugc kiém
soét tir 53,27 mL CO2/kg/gio & ngay dau tién xudng
29,45 mL CO./kg/gio sau 20 ngay bao quan va
phuong phép xir ly bang acid gibberellic két hop voi
bao quan bang bao bi d kéo dai dwgc thoi gian bao
quan 6t téi 30 ngay va CDHH duoc kiém soat dang
ké (tir 53,73 mL CO./kg/gio & ngay dau tién con
20,35 mL CO/kg/git & ngay thir 30). Nghién ctru
cua Torales et al. (2020) ciing cho thay kha ning
kiém soat hé hap cua 14 rocket bang cac bao bi khac
nhau va diéu kién bao quan khac nhau. Mau 14 bao
quan trong bao bi PE & diéu kién khong khi binh
thudng dat trang thai can bang & ngay tha 3, hoat
d6ng ho hap dién ra dang ké, con mau bao quan bang
MAP (3 kPa O + 20 kPa CO,) véi bao bi PP dat
trang thai can bang va CBHH giam dang ké sau 5
ngay bao quan, tuy nhién hd hap cia mau bao quan
bing MAP (5 kPa O + 5 kPa CO;) khong dang ké
cho dén ngay thir 15.

Hinh 2 thé hién anh huong caa bao bi dén hao
hut khéi lwong (HHKL) cua cay Xao tam phan trong
qua trinh bao quan. O ngay bao quan thir 2, mau
khong bao goi (PC) va mau bao géi bang bao bi
HDPE c6 HHKL I6n (16,22% va 2,13%), trong khi
céc bao bi con lai c6 HHKL rat thap. Didu nay cho
thdy kha nang bao vé ciy Xao tam phan cua bao bi
HDPE duéi tac dong cia méi trueong kém, cac bién
dbi sinh héa van dién ra nén 1am cho cay bj HHKL
Ién. Bén ngay thu 6 thi HHKL cia mau BC (t6i
35%) va mau bao quan trong cac bao bi con lai ting
nhanh (cao hon 1%). Tuy nhién, mau bao quan bang
bao bi PA va PP ¢c6 HHKL dudi 1% (0,73% va
0,93%). Tr 6 cho thdy mau Xao tam phan bao quan
bing bao bi PA va PP han ché duoc cac tic dong cia
mai truedng xung quanh, cac bién ddi sinh hoéa dién
ra cham nén HHKL thap. Tuy nhién, ty 16 HHKL
ctia mau X4o tam phan bao quan bang bao bi PP cao
hon so véi bao bi PA 1,27 1an, do vay su khac biét
giira viéc bao quan Xéo tam phan bang 2 loai bao bi
nay rat ré.
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Hinh 1. Anh hwéng ciia bao bi dén cwong dd ho hap ciia cdy X4o tam phan trong qué trinh bao quan
Ghi chii: BC: mdu déi chiing.

Brackmann et al. (2013) bao cdo bao quan qua
hong bing phuong phap MAP (1,0% O va 0,0%
CO,) cho thay HHKL mau bao quan rat thap. Tuong
tu, bdo cdo cua Ochoa-Velasco and Guerrero-
Beltran (2014) ciing cho thdy HHKL cua qua 1 bao
quan ¢ 4 va 10°C biang phuwong phiap MAP khong
dang ké, trong khi qua 1& khéng bao quan HHKL rat
I6n (26% khéi lwong & 10°C). Nghién ciru bao quan
qua mam x0i bang phuong phap MAP cua Giuggioli
et al. (2015) cho thay HHKL tir 0,0 dén 0,2%, trong
khi nghién ciru phuong phap bao quan qua bip ngot
bing bao bi diéu chinh khi quyén thu dong cho thay
HHKL cua bip 1a dwdi 10% (Liu et al., 2020).
Aldena et al. (2019) nghién ctu bao quan sup lo
bing MAP cho thay bio quan sup lo khong diédu
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chinh khi quyén dén ngay thtr 20 thi HHKL & bao bi
PE 14 6,14% va bao bi PP la 3,85%. Tuy nhién, bao
quan qua nho d6 biang phwong phap MAP trong
nghién ctru caa Liguori et al. (2015) cho thdy HHKL
dang ké (8-14%). Mauryaa et al. (2019) nghién ctu
bao quan 6t chudng xanh bang bao bi LDPE ¢ diéu
kién binh thuong, HHKL qua 10 ngay bao quan da
tang lén dén 10,39%, dén ngay thu 20 thi HHKL
tang 1én 15,67%. Tir d6 cho thdy HHKL cia miu
bao quan khéng chi phu thudc vao dac tinh sinh héa
cua mau bao quan ma con phu thudce vao diéu kién
va vat liéu bao géi. Két qua nghién ciru cho thay,
bao quan cdy Xao tam phan bing bao bi PA c6
HHKL it hon so véi bao quan bing cac bao bi PE,
PP, LDPE va HDPE.
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Hinh 2. Anh hwéng ciia bao bi dén hao hut khéi lrong ciia cay X&o tam phan trong qua trinh bao
quan
Ghi chii: DC: mdu ddi ching. Céc chir cai khac nhau trong ciing mét cdt (, b, ¢, d) biéu dién su khac biét c6 § nghia
thong ké gidra cac gid tri trung binh theo thoi gian bao quan cuia ciing mét logi bao bi va trong ciing mét nhém cét (x, v,
z, t) cua cac logi bao bi khac nhau trong cung mét thoi gian bao quan ¢ mike y nghia 5% (p < 0,05).

rocket bao quan bang bao bi PP véi MAP thu dong

Mau sac cua cdy duoc tao tir cac sac to va tien thay ddi déng K& qua 15 ngay bao quén (tir 45,4 Ién

chat tao mau c6 trong chét bao phu nhya té bao nhu

luc lap va céc té bao sic td (Singh, 2007). Su thay 49.4).
d6i mau sac lién quan dén qué trinh hoa nau bai Cuodng do mau xanh la cdy/mau do (a*): Khi a*
enzyme (enzyme polyphenol oxidase) dudi tac dong cang am thi thé hién mau cang xanh, mau cay Xao

cua Oxy (Li et al., 2014). Bao bi plastic c6 do tham tam phén dugc bao quan ca than va la nén c6 mau
khi oxy thap gilp tc ché hoat dong cua enzyme xanh 14 cay. ‘O mau doi chung (DC), cuong do mau
polyphenol oxidase, tir d6 s& han che dugc su khac xanh giam dan (a* tang) qua thoi gian bao quan, dén

biét mau SaC qua cac ngay bao quan (Li etal., 2012). ngay bao quan tha 2 thi miu cuong d6 mau xanh
Cac thong sé mau sic do duoc cua cay X4o tam phan giam hon mot nira o vé6i ban dau, dén ngay thi 4
tuoi qua cac ngay bao quan bang cac bao bi khéc thi cuong d6 mau xanh giam rét it nhung ngay thir 6
nhau duoc biéu dién & Bang 1. lai gidm déang ké (p<0,05). Tuy nhién, mau cay Xao

tam phan bao quan bang bao bi LDPE c6 sy thay doi
Vvé cuong do mau xanh it nhat, & ngay thir 2 cuong
d6 mau ting 1én (a* giam tir -11,73 xudng -13,52),
cac ngay sau d6 cudng d6 mau xanh 6n dinh khong
c6 su thay doi lon (tir -11,76 dén -11,46). Mau bao
quan bang bao bi HDPE ciing c6 cudng d6 ma ting
Ién ¢ ngay thir 2 nhung lai giam lién tuc ¢ cac ngay
tiép theo, dén ngay thir 6 cwong d6 mau xanh nam &
mtc -6,74. Con cac mau bao quan bing bao bi PE,
PA va PP cudong ¢ mau xanh giam lién tyc tir ngay
thir 2 dén ngay tha 6 (-4,01, -4,56 va -7,65 twong
g cho bao bi PE, PA va PP). Hi¢n tuong mau xanh
giam nay c6 thé ly gidi do hién tuong thét thoét chét
diép luc va céc sic td, trong qua trinh bao quan su
hé hip va céc bién di sinh héa chi bi tic ché chu
khong ngumg han, cac hoat dong van dién ra kém
theo tinh chat tham khi khac nhau cia bao bi s& lam

Do sang/dam nhat (L*): Su thay déi cuong do
mau xanh va mau vang lam thay doi do sang/dam
nhat mau cia mAu qua cac ngay bao quan. Do
sang/dam nhat cia mau ciy Xao tam phan bao quan
trong cac bao bi ciing c6 su khac biét. Mau khong
bao goi (PC) qua cic ngay bao quan cang nhat mau
dan (tir 36,45 tang 1én 59,11), d6 nhat mau ting do
c4c bién ddi sinh héa va sy hd hap dién ra dan dén
cé4c té bao diép luc bi pha va kém theo d6 cac sic to
mau ciing bién ddi theo. Cac miu cay Xé&o tam phan
bao quan bing céc loai bao bi qua cac ngay bao quan
c6 su thay doi nhe vé do nhat mau. O ngay thir 6,
mau bao quan bang bao bi PP ¢6 sy thay doi o nhat
mau it nhat (38,45), nguoc lai mau bao quan bing
bao bi HDPE ¢4 sy thay d6i d6 nhat mau nhiéu nhat
(45,31). Torales et al. (2020) bao cdo L* cua l4 cay
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thay cuong d¢ ho hap va toc do phan tng sinh héa,
do 6 1am rdi loan hoat dong dan dén phé v té bao
diép luc va bién tinh cac sac té mau cé trong cay
Xao tam phan (Singh, 2007). Pinto et al. (2020) bao
c4o bao quan tréi cay & diéu kién lanh cho thay sy
khac biét a* ¢ qua mam x6i tir 31,6 giam xuong vao
khoang 26,4-28,1 sau ngay thir 15 bao quan.

Tép 60, S6 1B (2024): 97-112

Cuong do mau xanh duong/mau vang (b*): Khi
b* cang duong thi thé hién cuong d6 mau vang cang
I6n. Khi cac chat diép luc duoc giai phong s& chuyén
sang hop chat pheophytin, chat nay c6 mau xanh
sam, nau (Singh, 2007). Vi vay, cudng d6 mau vang
ciing sé& thay doi theo cuong do mau xanh trong qua
trinh bao quan.

Bang 1. Anh hwéng cia bao bi dén mau sic cia cy Xao tam phan trong qué trinh bao quan

Thai gian L*
bdo quan pC PE PA PP LDPE HDPE
(ngay)
3645+ 3645+ 36,45 36,45 36,45 ¢
0 101%, 1,01%, 1013, 3649+ 101% 101, 1015
50,36+ 4480+ 4056+ - 12,32+ 28,36 +
2 393, 4620, oapp, 4370430 5 qgn 1,020,
4 “Satn i gow deszeas U G0
59,11+ 4256+ 4345+ - 41,36+ 25,31 +
6 393, 0440, 385, 040 *2,79% 205, 269,
Thai gian a*
bdo quan pC PE PA PP LDPE HDPE
(ngay)
1173+ 1173+ 11,73 . L7+ 1173+
0 0,373, 0,373, 0,373 L73+0.37% 0,37%, 0,37%
663+ 1043+ 10,40+ o 1352+ 1283+
2 0,460, 0,29, 0,401, 1030059 0,452, 0,48,
4 U T oSt sazx0aey, DX 910x05m,
90U 0%y Ol %y 047z
417+ 40l 4,56+ 1146+
6 ety gty Ve 51215 G 6742089
Thai gian b*
bao quan
) PC PE PA PP LDPE HDPE
3067t 30,67+ 30,67 ¢ . 30,67+ 30,67+
0 08%, 083, 083, 067083 0,83, 0,83,
2660+  3L71+ 30,81+ . 30,67+ 3,00+
2 0,73, 1654, 175, 3L,28*067 1,98%, 0,85%,
2561+ 30,35+ 31,57+ . 30,47+ 29,76+
4 1845,  2,09%, 119:, 3087+153% 0,25%, 1664,
2240+ 28,64+ 30,18+ X 29,67+ 30,65+
6 048, 018", 206y, 2/84rlsdy 0,814, 0,92%,
Thai gian AE
bao quan
! PC PE PA PP LDPE HDPE
(ngay)
0 - - - - - -
1539t 863¢ 4,55+ . 6,36 « 12,06 *
2 3845 462, oogw, (D940 5w 0.89%
1503+ 833+ 8,27 + . 8,48 + 10,80 +
4 7,67, 229, papre,  120%337% 0,86, 0,86%
2534+ 10,05+ 10,58+ . 5,07 + 10,22 +
6 3,40°, 0,50°, oo,  ©072062% 219%, 2 6%,
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Thai gian h*

b?gg%g” PC PE PA PP LDPE HDPE
0 102115;—“ 1020121“ %2115* -1,21+0,15% 10211; 11,21 +0,15%
2 %%ibi 3525;—; 102051*y -1,25 +0,02°, -16,1(;322 11,190,015,
4 %%i;—“ %%17;—“ %%‘Zf 11,30 0,015, %)%Ozi 11,27 0,015
T
Thai gian C*

b?gg‘%n pC PE PA PP LDPE HDPE
B - TR
A
CEy o me e, w
U

Ghi cht: BC: mau doi ching. L*: dg dam nhat, a*: cueong d6 mau xanh ld cdy/mau do, b*: cwong dé mau vang/mau xanh
dwong, AE: s Khc bi¢t vé mau sac, h*: géc thay doi mau, C*: cuong dg mau. CAc chi cai khac nhau trong cling mét cot
(a, b, ¢, d) biéu dién sy khéc biér ¢6 ¥ nghia thong ké giiza céc gié tri trung binh theo thoi gian bdo quan ciia cling mét logi bao
bi va trong cuing mgt hang (x, y, z, t) cua cac logi bao bi khac nhau trong cting met thoi gian bdo quan ¢ mike y nghia 5% (p <

0,05).

Cuong d6 mau vang cia mau ddi chimg (BC)
giam qua 6 ngay bao quan tir 30,67 ¢ ngay ban dau
xudng 22,40 & ngay thir 6. Khac véi mau BC, cuong
dd mau vang cia cac mau cay Xao tam phan bao
quan bang céc loai bao bi déu tang & ngay bao quan
thir 2 (ngoai trir bao bi LDPE), sau d6 giam nhung
téc do giam cudng d6 mau vang khong dang ké qua
céc ngay bao quan. Riéng mau bao quan bang bao
bi PE va PP dén ngay thir 6 thi cuong d6 mau vang
giam manh, cuong do6 mau vang ciia mau bao quan
bing 2 loai bao bi ndy ¢ ngay thir 6 thap hon so voi
c4c mau bao quan bang cac bao bi con lai. Pinto et
al. (2020) béo co bao quan trai cay & didu kién lanh
cho thay su khéc biét b* & qua mam x6i tr 17,0 giam
xudng 12,1-13,9 sau 15 ngay bao quan.

Su khéc biét vé mau sic (AE): Su thay ddi cuong
d6 cua a*, b*, L* duoc thé hién tong thé sy khéc biét
mau sic qua thdng s AE, C* va h*. Mau khong bao
g6i (BC) bao quan & ngay thtr 6 cho thay su khéac
biét v& mau sic rat 16n (AE: 25,34, h*: -1,39, C*:
22,78). Paniagua et al. (2013) bao cdo su khac biét
vé mau sic khong chi do cac phan ung sinh héa ma
con do mét nuée qué nhidu, miu BC & mau thude
truong hop ndy, trong thoi gian bio quan mau PC
khéng c6 bao bi han ché cac tac dong cia méi truong
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xung quanh, viéc mét nuéc xay ra nhanh thé hién
qua HHKL caa mau. Mac di, mau BC bao quan ¢
ngay thtr 4 va ngay thir 2 gan nhu khong c6 su khac
biét vé& cuong d6 mau (C*) va goc cia mau (h*).
M3au bao quan bang bao bi c6 su khac biét vé mau
sic it hon nhiéu so v6i mau BC. Mau bao quan bang
bao bi HDPE & ngay thir 2 c6 su khac biét vé mau
sacrét l6n (AE: 12,06, h*: -1,19, C*: 34,38), su khac
bi¢t nay I6n hon su khac biét cua cac bao bi khac ¢
ngay thir 6. Nhung & ngay thu 6, mau bao quan bang
bao bi LDPE cho thdy su khac biét v& mau séc it
nhét (AE: 5,07, h*: -1,20, C*: 31,81).

Su khéc biét mau sic thé hién su khac nhau vé
tinh chét cua cac loai bao bi. Bdng thoi, bao bi ciing
thé hién tinh chit ciia nd c¢6 anh huong dén mau sic
cua cdy X&o tam phén trong thoi gian bao quan.
Torales et al. (2020) b&o cao goc caa mau (h*) cua
14 cay rocket bao quan bing bao bi PP véi MAP thy
dong co su thay ddi nhe tir 127,3 xudng 125,1 sau
15 ngay bao quan. Pinto et al. (2020) bdo céo bao
quan qua mam xoi & diéu kién lanh (- 5°C) cho thiy
sy thay ddi mau Sac dang ké, sy thay d6i goc mau
(h*) tir 28,1 xudng 24,3 sau 15 ngay bao quan.
Aldena et al. (2019) bao c4o vé sy khac biét mau sic
(AE) cua stp lo bao quan bang bao bi PP khong
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MAP sau 20 ngay bao quan 1a 2,998 va bao quan véi
MAP sau 25 ngay la 3,139. Tuy nhién, bao quan stp
lo bang bao bi PE khdng MAP c6 sy thay ddi AE 1a
2,776, con véi MAP lai kéo dai dén 30 ngay véi AE
1a 1,959. Két qua nghién ctru cho thay loai bao bi c6
anh huong dang ké dén CDHH, HHKL va sy khéac
biét vé mau sic cua cly Xao tam phan trong qua
trinh bao quan & diéu kién phong, trong d6 bao bi
PA thé hién dugc wu diém noi tréi hon so véi cac
bao bi PE, PP, LDPE va HDPE.
3.2. Anh hwéng ciia bao bi dén hoat chét sinh
hoc ciia cdy Xao tam phéan trong qua
trinh bao quan

Ham luong cac hoat chat TSC, TPC va TFC cua
mau cdy X4ao tam phan bao quan bang céc loai bao
bi khac nhau ¢ diéu kién phong duoc trinh bay trén
Hinh 3-5. TSC trong mau ban dau (PC) 1a 67,56 mg
EE/g mau kho. Tuy nhién, TSC & tat ca cac mau qua
ngay bao quan thir 2 déu tang, mau DC ting lén dén
95,94 mg EE/g miu kho, cao hon dang ké so mau
bao quan bang bao bi PE, LDPE va HDPE nhung
khong khac biét so véi bao bi PA, dic biét TSC caa
mau bao quan bang bao bi PP ting dén 106,26 mg
EE/g mau kho. Dén ngay thir 4 thi TSC caa mau BC
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giam xudng 79,55 mg EE/g mau khd, con cac mau
bao quan trong céc loai bao bi tiép tuc ting, trong d6
TSC cua mau bao quan bang bao bi PA va PP ting
dang ké (twong ung la 130,51 va 122,35 mg EE/g
mau kho) so voi mau BC va mau bao quan trong cac
bao bi PE, LDPE va HDPE (p<0.05), mic dii TSC
cua cac mau bao quan bang bao bi PE, LDPE va
HDPE ting nhe s0 véi ngay bao quan thu 2. Dén
ngay bao quan tha 6, TSC cua cac mau bao quan
trong cac bao bi khac nhau déu giam dang ké, dac
biét mau PC va mau bao quan trong bao bi HDPE
(chi con 27,84 va 37,36 mg EE/g mau khé). Két qua
nay cho thay TSC lién quan dén CDHH cua cay Xao
tam phan khi bao quan bang cac bao bi khac nhau
(CPHH ciia mau bao quan trong bao bi PP va PA 6n
dinh hon trong bao bi PE, LDPE, HDPE trong 4
ngay dau). TSC cia cay Xé&o tam phan (than va I4)
xac dinh trong nghién ctru nay thap hon TSC cuia ré
(241,86-268,53 mg EE/g mau kho) va cua la (702,10
mg EE/g mau khd) ciy Xao tam phan trong cac
nghién cau trude day (Nguyen et al., 2015; Nguyen
et al., 2017). Két qua nghién ctru nay cho thay, loai
bao bi bao quan cay Xao tam phan c6 anh hudng
dang ké dén kha nang luu giit TSC trong qua trinh
bao quan.
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Hinh 3. Anh hwéng ciia bao bi dén ham lweng TSC cuia cAy X4o tam phan trong qué trinh bao quan

Ghi chii: DC: mdu doi chimg, CE: twong dwong escin. Cdc chit cai khac nhau trong cling mét cét (a, b, c, d) biéu dién
sy khac biét ¢6 y nghia thong ké giira cac gié tri trung binh theo thoi gian bao quan cuia cung mét logi bao bi va trong
cung mgt nhdm cét (x, Y, z, t) cua cac logi bao bi khac nhau trong cing mét thoi gian bdo qudn ¢ mike y nghia 5% (p <

0,05).

TPC ciia cdy X4o tam phan ciing thay ddi déng
ké qua qua trinh bao quan bing cac bao bi khéc
nhau. TPC trong mau PC la 7,70 mg GAE/g mau
kho va khong tang 1én dang ké & tét ca cac mau trong
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ngay bio quan thir 2 (TPC tir 7,96 dén 8,49 mg
GAE/g mau khd). Tuy nhién, sau 4 ngay bao quan,
TPC caa mau PC va cac mau bao quan trong bao bi
PE, LDPE va HDPE giam dang ké, ngoai trir miu
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bao quan trong bao bi PA va PP ting lén dang ké
(twong tng 1a 10,20 va 9,28 mg GAE/g mau kho).
Dén ngay thir 6 thi TPC cia mau BC va mau bao
quan trong cac bao bi khac nhau déu giam dang ké,
ngoai trir mau bao quan trong bao bi PP nhung TPC
khong khac biét dang ké so véi bao bi PA. Két qua
nay cho thay TPC lién quan dén CDHH cuia cdy X4o
tam phan khi bao quan bang cac bao bi khac nhau
(CPHH ctia mau bao quan trong bao bi PP va PA 6n
dinh hon trong bao bi PE, LDPE, HDPE trong 4
ngdy dau). TPC cua ciy X4o tam phan (than va 14)
xac dinh trong nghién ctu nay xap xi TPC cia ré

12 -
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(10,45-11,27 mg GAE/g mau kho) nhung thép hon
cua la (25,40 mg GAE/g mau khd) cay Xé&o tam
phén trong céc nghién cau trude day (Nguyen et al.,
2015; Nguyen et al., 2017). Tomas-Callejas et al.
(2011) bao céo rang TPC trong 14 cay chum ngay do
bao quan bang MAP giau khi Oy, He, N2 sau 6 ngay
¢ 5°C tang 1én dén 61-93% so véi ban dau (0,61 mg
GAE/g mau tuoi). Nghién cau cua Martinez-
Hernandez et al. (2013) chi ra rang bong cai xanh
bao quan bang MAP giau khi O, téi da 19 ngay ¢
5°C duy tri TPC ¢ mirc 1,42 mg GAE/g mau tuoi.
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Thdai gian bao quéan (ngay)
Hinh 4. Anh hwéng ciia bao bi dén ham lweng TPC ciia ciy X&o tam phan trong quéa trinh bio quan

Ghi chi: DC: mau doi chimg, GAE: tuong dwong gallic acid. Cdc chit cai khac nhau trong cung mét cét (a, b, ¢, d) biéu
dien su khac biét co y nghia thong ké giira cac gié tri trung binh theo thoi gian bado qudn cua cung mét logi bao bi va
trong cung mgt nhom cét (x, v, z, t) cua cac logi bao bi khac nhau trong cung mét thoi gian bdo quan ¢ mikc y nghia 5%

(p <0,05).

Martinez-Sanchez et al. (2006) ciing bao céo
rang TPC cua |4 rocket bao quan bang CA (ndng do
0, thap, CO; cao) dat 1,48 mg GAE/1 g mau tuoi
sau 14 ngay ¢ 4°C. Tuy nhién, nghién cau cua Li et
al. (2014) cho thay bao quan 18 cit lat trong 12 ngay
& 4°C bang bao bi PP, mau bao g6i ndng d6 khi O,
cao (80%) lam giam TPC cham hon mau bao goi
ndng do6 khi O, thap (51%, 32%).

TFC cua mau cdy Xdo tam phan ciing bi anh
huéng dang ké bai cac loai bao bi khéc nhau trong
qué trinh bao quan & diéu kién phong. Mau BC ¢6
TFC la 44,23 mg CE/g miu khd. O ngay bao quan
thwr 2, TFC ctia mau DC (138,76 mg CE/g mau kho)
va mau bao quan trong cac bao bi PE, PA, PP va
HDPE tang lén dang ké (twong tng 1 104,40; 80,53;
88,36 va 91,76 mg CE/g mau khd), con mau bao
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quan bing bao bi LDPE c6 TFC ting nhe (58,28 mg
CE/g mau kho). Bén ngay thir 4 thi ham lwong TFC
& mau bao quan bing cac bao bi tiép tuc ting lén,
rieng mau BC ham luong TFC giam manh con 64,46
mg CE/g mau khd. Mau bao quan bing bao bi PA
¢6 TFC ting 1én manh, tiép d6 1a bao bi PE va PP
(twong tmg dat 169,36; 141,11 va 131,94 mg CE/g
mau khd), trong khi TFC ciia miu bao quan bang
bao bi LDPE ciing ting twong di manh (79,09 mg
CE/g mau kho), bao bi HDPE ting nhe (96,86 mg
CE/g mau kho), nguoc lai TFC cia mau BC giam
dang ké (con 64,46 mg CE/g miu kho). Sau 6 ngay
bao quan, TFC caa mau DC va mau bao quan trong
cac bao bi PE, PA, PP va HDPE giam manh, con
mau bao quan trong bao bi LDPE giam nhe. Dic
biét, TFC cua mau bao quan biang bao bi PP va PA
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van gitr duoc & muc cao (94,94 va 110,25 mg CE/g
mau kho). Két qua nay cho thay TFC ciing lién quan
dén CDHH cuia ciy X4o tam phan khi bao quan bang
cac bao bi khac nhau (CPHH ciia mau bao quan
trong bao bi PP va PA 6n dinh hon trong bao bi PE,
LDPE, HDPE trong 4 ngay dau). TFC cua cay Xéo
tam phan tim dugc trong cac nghién ciu trude day
& ré (16,20-19,88 mg RE/g mau khd) va la (86,30
mg RE/g mau khd) (Nguyen et al., 2015; Nguyen et
al., 2017). Martmez-Sanchez et al. (2006) bao cao
rang TFC cua I rocket bao quan bang CA (nong do
0, thip, CO; cao) dat 1,46 mg/g mau tuoi sau 14
ngay ¢ 4°C. TFC cua 6t chudng bao quan bang bao
bi LDPE & nhiét do 8°C giam lién tuc qua 10 ngay
bao quan (Mauryaa et al., 2019).
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Ham luong cac hoat chat sinh hoc giam di ¢ ngay
thir 6 6 thé giai thich 1a do IGc nay cac bién doi sinh
héa da dién ra manh, céc chat dinh dudng can kiét
va nuéc tu do trong san pham thoat ra nhiéu, tao
diéu kién thuan loi dé hé vi sinh vat phat trién manh,
dan dén hién twong hu hong va ton that cac hoat
chat. Két qua nghién ciru cho thay loai bao bi bao
quan va thoi gian bao quan c6 anh huong dang ké
dén ham luong cac hoat chit TSC, TPC va TFC cua
cay Xao tam phéan. Bao bi PA va PP c6 kha ning
chdng tham khi tét hon so véi cac bao bi con lai, dan
dén cac bién doi sinh hoa trong qua trinh bao quan
cay Xé&o tam phan bang bao bi PA va PP dién ra
cham hon nén cac hoat chat TSC, TPF va TFC dugc
luu giit t6t hon. Tir cac két qua thu duoc cd thé rit
ra két luan 1a bao bi PA phu hop nhat cho bao quan
cAy Xao tam phan trong 4 ngay ¢ diéu kién phong.

Ngay 4

Theéi gian bao quian (ngay)

Hinh 5. Anh hwéng ciia bao bi dén ham lweng TFC ciia ciy X&o tam phan trong quéa trinh bio quan

Ghi chd: DC: mdu doi chimg. CE: twong diwong catechin. Cdc chit cai khac nhau trong cling mét cét (a, b, ¢, d) biéu
dien su khac biét co y nghia thong ké giira cac gié tri trung binh theo thai gian bado qudn cua cung mét logi bao bi va
trong cung mgt nhom cét (x, v, z, t) cua cac logi bao bi khac nhau trong cung mét thoi gian bdo quan ¢ mikc y nghia 5%

(p <0,05).

3.3. An,h hwéng cia bao bi dén hoat tinh
chong 0xy hoa cuaa cdy Xao tam phén
trong qua trinh bao quan

Kha ning khir gbc tw do DPPH (DRSC), khir sit
(FRAP) va khir ddng (CUPRAC) cita mau ciy Xao
tam phan d6i ching (PC) va mau bao quan trong
cac bao bi khéc nhau & didu kién phong duoc biéu
dién trén Bang 2, Bang 3 va Bang 4. Trong ngay
dAu, tat ca cAc mau cly Xao tam phan BC va bao
quan Véi cac bao bi khac nhau déu c6 DRSC nhu
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nhau (4,74 mg TE/g mau khd). Sang ngay thir 2,
DRSC cua tat ca cac mau déu giam, DRSC cia miu
bao quan trong bao bi PA duoc duy tri ¢ muc cao
nhét (4,30 mg TE/g mau kho), sau d6 1a mau bao
guan trong bao bi PP va LDPE (twong tng 3,92 va
3,70 mg TE/g mau khd), con mau BC c6 DRSC thip
nhét (2,47 mg TE/g mau kho). Tir ngay thir 4 dén
ngay thir 6, DRSC tiép tuc giam, DRSC ciia miu bao
quan trong bao bi PA con lai cao nhét (giam tir 4,18
xudng 3,97 mg TE/g mau khd), tiép theo la mau bao
quan trong bao bi PE (giam tir 3,19 xudng 2,77 mg
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TE/g mau kho). Bac biét, DRSC cua mau bao quan
trong bao bi PP va DC giam dang ké so véi cac bao
bi con lai (chi con 1,84 va 1,50 mg TE/g mau kho &
ngay thi 6).

Tuong ty nhu DRSC, FRAP va CUPRAC cua
mau cdy Xao tam phan ddi ching (BC) va mau bao
quan trong cac bao bi khac nhau & diéu kién phong
cling c6 xu hudng giam dan theo thoi gian bao quan.
Trong d6, FRAP va CUPRAC ctia mau DC giam
manh nhét (tir 6,29 xuéng 1,44 mg TE/g mau khd
dbi véi FRAP va tir 15,13 xudng 5,20 mg TE/g mau
kho d6i véi CUPRAC), sau d6 1 bao bi PP va HPDE
(FRAP giam tir 6,29 xudng 1,43-2,09 mg TE/g mau
khd va CUPRAC giam tir 15,13 xuéng 6,71-7,67 mg
TE/g mau kho). Nguoc lai, mau bao quan trong bao
bi PA, PE va LDPE dat dwgc FRAP va CUPRAC
cao nhat (FRAP tir 3,23 dén 3,88 mg TE/g mau kho
va CUPRAC tir 10,92 dén 12,66 mg TE/g mau kho).
Mau DC c¢6 DRSC, FRAP va CUPRAC giam manh
theo thoi gian vi qua trinh ho hap ciia mau khong bi
trc ché nén hoat dong ho hap din ra manh trong thoi
gian dau. Sau do, luong hoi nude thoat ra moéi
truong ngay cang tang dan dén qué trinh ho hap sé
giam dan va cudi cung 1a s& bi dinh tré va dimg han.
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Con dbi v6i mau X&o tam phan bao quan trong bao
bi PA c6 kha ning chong thdm khi tot, qué trinh ho
hap dién ra cham sau 24 gid bao quan nén cac hoat
chat saponins, phenolics va flavonoids it that thoét.
Do vdy, DRSC, FRAP va CUPRAC ciia mau X&o
tam phén bao quan trong bao bi PA ciing giam cham
theo thoi gian nén hoat tinh chong oxy hoa dat dugc
cao nhét.

Adiletta et al. (2022) nghién ciru bao quan qua
sung ngot/va ty bang MAP chii dong cho thay hoat
tinh chéng 6xy héa (DRSC) sau 21 ngay & 4°C cua
mau bao quan (36,36 mg acid ascorbic/100 g mau
tuoi) cao hon 1,3 1an so véi mau déi chung (27,88
mg acid ascorbic/100 g mau twoi). Dhineshkumar et
al. (2017) nghién ctru anh huong caa loai bao bi (PP
va LDPE) dén hoat chit pheolics tong s6 va kha
ning chong dxy héa (DRSC) cuia qua lyu bao quan
& 5°C va d6 am 85% trong 18 ngay da két luan rang
qua lyu bao quan bang bao bi PP va LDPE sau 18
ngay v.in gilr duwoc nguyén ven ham lugng phenolics
tong s6 (0,16 mg GAE/g mau tuoi), con DRSC giam
khong dang ké so voi miu ban dau (53% so V6i
56,1%).

Bang 2. Anh huong ciia bao bi dén kha ning khir géc tw do DPPH ciia cay X&o tam phan trong qua

trinh bao quan

Kha ning khir goc tw do DPPH (mg TE/g miu khd) theo thoi gian bao quan (ngay)

Bao bi
a0 bl 0 2 4 5
BC 47440 295 24740185 2.0040.16% 15040.01%
PE 47440 29°% 3,3840,25°x5 31940, 46" 2 7740 37%
PA 47440 29°% 43040 32 4.18+0,26° 3,740,509
PP 47440 29°% 3,0240 420 2 8840 53% 1.5340 06%
LDPE 47440 29° 3.7040.20P x5 27040 20% 1.8440,08%
HDPE 47440 29°% 30140, 10%c 27740 225, 2.64+0,16%%

Ghi chd: C: mdu doi ching, TE: twong diwong trolox. Cac chit cai khac nhau trong ciing mét hang (a, b, ¢, d) biéu dién
sy khac biét ¢6 y nghia thong ké giita cac gié tri trung binh theo thoi gian bao quan cua cung mét logi bao bi va trong
cung mét cét (A, B, C, D) cua céc logi bao bi khac nhau trong cung mét thoi gian bao qudn ¢ mike y nghia 5% (p <

0,05).

Bang 3. Anh hwéng ciia bao bi dén kha ning khir sit ciia cAy X4o tam phan trong qua trinh bao quan

Kha niing khir sit (mg TE/g miu kho) theo thoi gian bao quan (ngay)

Bao bi 0 > 4 5
bC 6,2940,70% 3,78+0,14°, 2,2740,20%% 1,4440,06%
PE 6,2940,70% 4,2040,22°55 3,62+0,22°; 3,23+0,25%
PA 6,2940,70% 5,36+0,32° 4,9940,49% 3,88+0,26%
PP 6,2940,70% 4,7840,09%¢ 3,454-0,80% 1,4340,27%

LDPE 6,2940,70% 4,3640,68°a8 3,90+0,36% 3,39+0,27°:

HDPE 6,2940,70% 4,88+0,38%¢ 3,94+0,65% 2,094+0,08%

Ghi chi: C: mdu doi ching, TE: twong diwong trolox. Cac chit cai khac nhau trong ciing mét hang (a, b, ¢, d) biéu dién
sy khac biét ¢é y nghia thong ké giira cac gidé tri trung binh theo thoi gian bao quan cua cung mét logi bao bi va trong
cung mét cét (A, B, C, D) cua céc logi bao bi khac nhau trong cung mét thoi gian bao qudn ¢ mike y nghia 5% (p <

0,05).
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Bang 4. Anh hwéng ciia bao bi dén kha niing khir dong ciia cay X4o tam phan trong qua trinh bao quan

Khi ning khir dong (mg TE/g miu khd) theo thai gian bao quin (ngay)

Bao bi 0 > 4 5
pPC 15,1340,57%4 11,9440,73% 7,6010,45° 5,20+1,43%
PE 15,1340,57%A 12,974+1,11% 12,63+0,98%c 12,36+0,15°
PA 15,1340,57%4 14,1441,77% 13,6140,25° 12,66+1,81°%
PP 15,1340,57%4 12,62+0,57° 11,9841.10% 7,67+0,42%

LDPE 15,1340,57%a 11,01+0,85°A 11,32+0,91% 10,9240,97°¢

HDPE 15,1340,57% 12,7040,71% 11,50+0,51% 6,7140,39%p

Ghi chii: BC: mdu déi ching, TE: twong dwong trolox. Cdc chit cai khac nhau trong cung mét hang (a, b, ¢, d) biéu dién
su khéc biér ¢6 y nghia thong ké gisza cac gid tri trung binh theo thoi gian bao quan cua cung mgt logi bao bi va trong
cung mét cét (A, B, C, D) cua cac logi bao bi khac nhau trong cung mét thoi gian bao quan ¢ mike y nghia 5% (p <

0,05).

Két qua nghién ctru nay da chiing minh rang, bao
bi PA c6 kha nang bao quan mau cay Xao tam phan
dat hoat tinh chéng 6xy héa cao nhat nén phu hop
cho bao quan cay Xao tam phan trong 4 ngay ¢ diéu
kién phong

4. KET LUAN

Nghién ctu nay danh gia anh huong cua 5 loai
bao bi khac nhau (PE, PA, PP, LDPE va HDPE) doi
v6i kha nang bao quan cay Xao tam phan ¢ diéu kién
phong va cho théy, cac tinh chat héa Iy (CDHH,
HHKL va mau sic), hoat chat sinh hoc (saponins,
phenolic va flanonoids) va hoat tinh chéng 6xy héa
(DRSC, FRAP va CUPRAC) cay Xao tam phan bi
anh huong dang ké boi bao bi bao quan. Trong s6 5
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