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TOM TAT

Muc dich ctia nghién ctru la xac dinh dwoc nhiét d6 va loai mang phi hop dé& bdo quan qua chanh day. Cac
yéu 6 bi anh hwéng tryc tiép gdm cé chat lwong dinh dwdng, ty 1& hao hut, cwéng d6 ho hap cha qua. Bb tri 9 thi
nghiém v&i cac khoang khao sat cta 2 yéu té: nhiét do bao quan (5°C + 1, 10°C + 1, 15°C + 1, mau dbi chirng &
nhiét d6 phong) va mang bao pht (HPMC 3%, HPMC 3% - Carnauba 3%, HPMC 3% - Carnauba 6%, HPMC 3% -
Carnauba 9%, mau dbi chirng khdng bao mang bao quan & 5°C + 1). Sy két hop clia mang HPMC va carnauba tao
nén loai mang chat lwgng tét,khéng mau, khéng mui, c6 kha nang thdm khi, khang dwoc vi sinh vat, gidm kha nang
hoa tan trong nwéc; phit hop cho bao quan qua chanh day, gitr dwgc mli hwong tw nhién cta san phdm. Két qua thi
nghiém xac dinh dwoc nhiét 6 bao quan pht hop la 5°C + 1, d6 &m 75 - 80% va mang phl hop la mang két hop cua
HPMC 3% va Carnauba 6%. Chét lwgng mau chanh day & diéu kién tét nhat dwoc danh gia sau 28 ngay bao quan
v&i ham lwong axit 3,63%, ham lwgng vitamin C 43,22 mg/100g, TSS 19,1°Bx, ty 1& hao hut khéi lwvong 19,7%.

T khéa: qua chanh day, mang HPMC - Carnauba, ndng dé khi cacbonnic.

Effect of Temperture and Wraping membrane
on Shelflife of Passiflora edulis Sims. Fruits.

ABSTRACT

The purpose of this study was to determine the suitable temperature and type of hydroxypropyl
methylcellulose-based wraping membranes for preserving purple passion fruits. The parameters measured included
nutritional quality attributes, weight loss and respiratory rate of the fruits. The experimental design consisted of 9
runs with two factors: temperature (5°C + 1, 10°C + 1, 15°C+1, control experiment at room temperature) and
membranes (HPMC 3%,HPMC 3%-Carnauba 3%, HPMC 3% - Carnauba 6%, HPMC 3% - Carnauba 9%, control
experiment at 5°C + 1). The combination of HPMC and carnauba membrane created a good quality membrane
appropriate for preserving and maintaining natural aroma of passion fruits. The results showed that the suitable
storage temperature was 5°C + 1 at relative humidty 75-80% and the combination of HPMC 3% and Carnauba 6%
was most suitable membrane. Highest quality of samples were found at 28 days of storage with acid content of
3.63%, vitamin C content of 43.22 mg / 100g, TSS 19.10Bx, and weight loss of 19.7%.

Keywords: Passion fruit, HPMC - Carnauba membrane, carbon dioxide concentration.

1. DAT VAN DE

mau vang nhat (Golden Passion Fruit), 16n

Chanh day (Passiflora edulis Sims.), tén goi ~ tuong tu qua budi chiam, vé nhan béng, mau
thong thuong 1a chanh leo (Passion fruit). Theo nhat, vi chua va giéng qué tia (Purple Passion
Chassagne et al. (1996) va Reynhart (2003), c6  Fruit) c6 ngudén géc tit mién nam nuéc Brasil
hai gidng chanh day khac nhau rs rét: Giong qua qua Paraguay dén mién bic Argentina.

1382



Chanh day thuong dudc dung dé &n tuci
lam moén trang miéng nhu cac loai trai cay
thong thuong hodc dich qua dugc c6 dic lam phu
litu dé thém vao nhim cai thién mui vi, tang
gia tri cam quan cho cac loai thuc phdm khac
nhu nude s6t, kem, nude giai khat. O cac nude
cong nghiép va cac nude phat trién, chanh day
duge st dung phd bién lam thitc uéng va trong
tuong lai gan né dudc xem 1a loai nuéc qua méi
c6 kha nang canh tranh 6 thi truosng My.

Trén thé gidi, Morton et al. (1987) da xac
dinh chanh day c6 thé chin va bao quan 6 68° F
(20°C) véi @6 Am tuong doi ti 85 - 90%. Qua
chin rat nhanh tai 86°F (30°C), qua chin sé& giit
chat lugng trong mot tuan tai 36 - 45°F (2-7°C).
Qua dudc bao goéi bing tui polyethylene tai 74°F
(23°C), giii chat lugng tét trong 2 tuan. Phu véi
parafin va luu trii tai 41° dén 44,6°F (5 - 7°C) va
d6 4m tuong d6i 85 - 90% giti dude chat lugng
trong 30 ngay. Tac gid Villalobos dd quan tam
dén mot dan xuat cta cellulose 1a hydroxy-
propylmethylcellulose (HPMC). HPMC c¢6 kha
nang tao mang dé dang cung véi tinh chat can
trao ddi khi rat t6t. Tuy nhién, mang HPMC
nhay cdm véi nuée, lam mat tinh chat can nudc,
tham chi bi tan vao thuc pham c6 hoat do nuéc
cao, diéu nay lam gidm kha ning ing dung cta
HPMC dé tao mang bao quan hoa qua tuoi vi su
mét nude 1a mot nguyén nhan chinh lam tén
that s6 lugng va chat lugng ctia hoa qua sau thu
hoach. Chinh vi vay, cac nha nghién ctiu da c6
ging cai thién tinh ch4t cia mang HPMC bing
cach bd sung thanh phan ki nuée vao bé khung
ciu tric HPMC nham tao ra vat liéu tao mang
dang compozit viia c6 tinh chit can khi vira c6
tinh chat can hoi nuéc. Cac nghién ctu trén thé
giéi va Viet Nam st dung thanh phan ki nudc
cho dén nay déu chon lipid va chu yéu la cac
chat sap va nhua tu nhién nhu sap ong, nhua
canh kién d6, sap carnauba (Nguyén Minh
Nguyét va cs., 2014; Navaro-Tarazaga, 2007).

Nghién cttu nay nham lua chon nhiét do va
mang thich hgp bao quan qua Chanh day. Qua
trinh thi nghiém da ké thita mot s6 két qua vé su
két hop ctia mang HPMC va Carnauba do nhém
tac gia Nguyén Minh Nguyét - 2014 thuc hién.

Tran Thi Van, Nguyé&n Thj Hué

2. VAT LIEU VA PHUONG PHAP

2.1. Nguyén liéu nghién ctiu

Qua chanh day tim dugc tréng tai Tuong
Duong - Nghé An, thu hoach vao thang 10 -
12/2016.

Chanh day s& ra hoa sau khoang 5 - 6
thang gieo trong. Khi trai bit ddu chuyén qua
mau tim thi c6 thé thu hoach duge. Chanh day
sau thu hoach dugce so ché& va lua chon cac qua
c6 kich thuéc, ngoai hinh déng déu, loai bd
nhiing qua bi t6n thuong (nit v, théi hdng), cit
bé cudng. Chanh day dugc rtia qua bang nudc
may c6 bd sung chit sat khudn natri
hypochlorite (NaClO) 4 mg/lit trong 2 phut, lam
r4o tu nhién chuén bi cho cac thi nghiém.

2.2. Phuong phap nghién citu

2.2.1. B6' tri thi nghiém

a. Vat liéu

Téng hop compozit HPMC - carnauba:
HPMC (Hydroxy Propyl Methyl Cellulose)
(Methocel, Dow Chemical Co., M§) dugc chuén
bi trong nudc néng 80°C, dudc dé ngudi dén
nhiét 6 phong qua 24 gic. Dich nhai tucng duge
khudy va rot ti ti vao, tiép tuc duge déng hoéa &
toc d6 20.000 v/ph (Ultra-Turax model T25,
IKA, Dtc) trong 5 phat. Ham lugng HPMC va
nhii tuong sap duge tinh toan dé c6 dudc
compozit phu hgp.

b. Thi nghiém lga chon nhiét d6 phu hgp
cho bao quan qua chanh day

Tién hanh khao sat véi 4 khoang nhiét do
gébm: CT1: 5°C+1, @6 4m 75 - 80%; CT2: 10°C *
1, 46 4m 78 - 83%; CT3: 15°C+1, @6 4m 80 -
85%; mAu déi ching (DC1) dé & diéu kién nhiét
d6 thuong 26 - 28°C, d6 4m 90 - 95%. M&i mau
36 qua (3.500 - 4.000 g/mau), cac mau dude dit
trong thung carton va bdo quéan theo cic ché do
trén, cac thi nghiém dugc tién hanh doc lap.
Theo déi va 14y mau phan tich trong thoi gian
bdo quan 21 ngay. Cac chi tiéu danh gia chat
lugng gém: ham lugng axit (%), ham lugng
vitamin C (mg/100 g), ch&t khé hoa tan téng s6
(TSS), hao hut khoi lugng. Tan suit phan tich 7
ngay/lan, méi lan 3 qua/mau, lap lai 3 1an.
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c. Thi nghiém lua chon cong thiic mang phu
hop dé bao quan chanh day

Nhém tac gia da lua chon nhiét do thich
hdp nh&t cho thi nghiém tiép theo 14 nhiét do
5°C # 1, chiing t6i tién hanh khao sit v6i mang
HPMC c6 bé sung carnauba theo cac cong thiic
sau: CT4: HPMC 3%; CT5: HPMC 3% -
Carnauba 3%, CT6: HPMC 3% - Carnauba 6%,
CT7: HPMC 3% - Carnauba 9%, mau d6i chiing
2 (PC2) khong bao mang.

Qua chanh day sau khi dé khé nuéc sé duge
tao mang bang cach xoa déu dung dich mang
lén trén bé mit qua, sau dé dé qua 1én khay c6
duc 156 cho qua khé hdn méi dua vao bao quan.
Mbi mau 45 qua (4.500 - 5.000 g/mau), cac miu
déu dugc dat trong thung carton, bao quan & 5°C
+ 1, @ 4m 75 - 80%, cac thi nghiém dugc tién
hanh ddc lap. Theo ddi va 14y mAu phan tich
trong thdi gian bdo quan 28 ngay. Cac chi tiéu
danh gia chat lugng gém: ham lugng axit (%),
ham lugng vitamin C (mg/100 g), TSS, hao hut
khéi lugng. Tan sudt phan tich 7 ngay/lan, méi
lan 3 qua/mau, 3 1an lip lai.

d. Thi nghiém x4c dinh cudng d6 hé hap

Can chinh x4c 1 kg miu sau d6 cho vao hop
nhua c¢6 giodng kin dung tich 5.500 ml. Trén
ndp hop c6 khoan 16 dudng kinh lem cé gén
nim cao su. Pay kin nip hép, do néng do khi O,
va CO, ban dau. Sau khoang thoi gian At, do
néng do khi O, va CO, cudi. St dung may phan
tich néng d6 O, va CO, ctia hang Illinois
Instrument (Model 6600) dé hut khi ti septum
trén niap hop va phan tich néng d6 khi O, va
CO, trong hop. Méi thi nghiém 1ip lai 3 1an, 1
hop/1 mau/l lan, tdn suat do 2 ngay/lan, do
trong 14 ngay.

2.2.2, Phuong phap phan tich

a. Xac dinh axit hitu co téng s6: theo TCVN
6509:2013.

b. Xac dinh ham lugng vitamin C: theo
TCVN 6427- 2: 1998 (ISO 6557/2:1984)

c. Xac dinh chat kho hoa tan téng s6 TSS
(°Brix) bing chiét quang ké ctia hang ATAGO,
Nhat (AOAC-2000).
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d. Xac dinh hao hut khéi lugng tu nhién

Hao hut khéi lugng tu nhién duge xac dinh
bing cach can khéi lugng tiing qua ¢ mdi cong
thtc trude khi bao quan va sau méi 1an theo dai.
Hao hut khéi lugng tu nhién sé dugc tinh theo
cong thie: X =M, - M,) / M,

Trong d6, X 14 hao hut khéi lugng ty nhién
6 mdi 1an theo doéi (%); M, 1a khoi lugng qua
trude bao quan (gam); M, 14 khéi lugng qua 6
cac lan theo dbi (gam).

e. Xac dinh cudng d6 ho hap

X4c dinh lugng khi CO, thai ra trong qua
trinh ho hap dude tinh theo cong thiic:

(Y°coz - ydcoz)- A4
100.W.(t.- tp)

Reo, =

2

Trong dé:

RCOZ: cudng do ho hap (ml CO,/kg.h)

¥°co,: nong do khi CO, (%) 6 thoi diém cuoi.
¥%c0,: nong do khi CO, (%) ban dau

t. to: thoi gian cudl va ban dau (gig).

W: khoéi lugng mau (kg).

V: thé tich moéi trudng khi chiém chd trong
binh chiia mau (ml).

2.2.3. Thiét bi sit dung va dung cu do dac khac

Ti lanh FOX: 0 - 50°C, Can phan tich: Model
FWN-V6, thang do: 100 - 3 kg + 2 g. Thiét bi phan
tich néng d6 khi O, va CO, ctia hang Illinois
Instruments (Model 6600), may do ham lugng
chat kho hoa tan ciia ATAGO - Nhat Ban.

2.24. Xirly s6 liéu
Két qua thi nghiém dudc phan tich ANOVA
va kiém dinh SD (5%)

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia nhiét dé dén kha ning
bado quan ctia qua Chanh day

3.1.1. Anh hudng ctia nhiét dé dén cuong
dé hé hap cia qua

Su thay d6i cuong d6 ho hép cia qua dudge
thé hién trong hinh 1. Két qua ¢ cong thic PC1,
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Hinh 1. Anh huéng ctia nhiét d6 dén su bi€n ddi cudng do hé hap ctia qua chanh day

qua Chanh day c6 cuong do hoé hap (CDHH) cao
va nhanh dat dinh hé hap nhat (ngay thu 5).
Viéc giam nhiét d6 bdo quan ciing lam gidm
CPHH va lam dich chuyén dinh hé hap cia qua
Chanh day. Cu thé, cac cong thic CT2 va CT3
duge bao quan 1an lugt & cac nhiét do 10°C + 1,
15°C = 1 ¢6 dinh hd hap 6 ngay thd 7, so sanh
v6i CT1 nhiét do6 bao quan 6 5°C = 1 c6 dinh ho
hap 6 ngay thu 8.

3.1.2. Anh huéng ctia nhiét dé dén chat
Ivgng cua qua

Két qua cho thay nhiét do bao quan khac
nhau anh hudéng khac nhau dén chat lugng dinh
dudng ctia qua. HAu hét cac chi tiéu vé dinh
dudng déu giam qua thoi gian ton tri, tuy nhién
su gidm nay la khac nhau & méi cong thiic.

Sau 14 ngay bado quan, ham lugng axit ctia
mau DC1 gidm manh (tir 6.85% xudng dudi 3%)
(Hinh 3a). Trong khi d6, sau 21 ngay bao quan,

ham lugng axit cua CT1 giam it nhat so véi cac
cong thic CT2 va CT3 (ti 6,85% xudng 4,08%).
Tuong tu 6 hinh 3b, sau 14 ngay bao quan, ham
lugng vitamin C 6 cong thic DC1 gidm hon 50%
(tur 44,52% xudng 20,14%) va sau 21 ngay bao
quan 6 cac nhiét d6 lanh khac nhau ham lugng
vitamin C giam it nhat & CT1 (tu 44,52 xudng
30,16%), cac CT2 va CT3 giam nhiéu hon so véi
CT1 (tu 44,52% xudng 29,9% va 29,52%, theo
thi tu).

Sau 21 ngay bao quan 6 cac nhiét d6 lanh
khéac nhau, céng thtc cé ty 1é hao hut khéi lugng
nhiéu hon 1a cac cong thic CT3 (24,02%), CT2
(22,31%), hao hut it nhat 1a CT1 (10,1%). Trong
khi d6, cong thtic DC1 sau 14 ngay bao quan &
nhiét do phong, ty 1& hao hut rat 16n (60,6%).
Su hao hut khéi lugng c6 thé do nhiéu nguyén
nhan, nhung cht yé&u la do mat nuée. Do do, c6
thé thay ¢ nhiét d6 cang cao su mat hoi nude
trén nong san dién ra cang nhanh (Hinh 3c).

CT1 (5°C + 1)CT2 (10°C + 1)CT3 (15°C + 1) DC1 (26 - 28°C)

Hinh 2. MAu Chanh day CT1, CT2, CT3 sau 21 ngay bao qua
va mau PC1 sau 14 ngay bao quan
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Ham lugng chét kho hoa tan téng s6 TSS
(d6 Brix) & cac coéng thic CT1, CT2, CT3 déu
ting 1én trong qua trinh ton tri. Cu thé, sau 21
ngay bao quan, CT1 tang tu 16,5°Bx lén
18,7°Bx, CT2 tu 16,5°Bx lén 18,9°Bx, CT3 tu
16,5°Bx 1én 19,1°Bx. Tuy nhién & coéng thtic
DC1, sau 7 ngay bao quan ham lugng chit kho
hoa tan téng s6 ting 1én 17,81°Bx sau d6 lai
giam xudng 17,5°Bx sau 14 ngay. Nguyén nhan
cla su ting va gidm nay cb thé 1a do sau giai
doan 7 ngay & diéu kién thuong, cudng dd ho
hép cta qua tuy da gidm nhung cac phan tng
chuyén héa chat kho thanh cac chit khac dién
ra manh mé, do d6 da lam gidm ham lugng TSS
tong s6 (Hinh 3d).

Cac két qua nghién ctu trén kha tuong
déng v6i nghién cttu ctia Morton et al., (1987)

khi bao quan chanh diy 6 2 - 4°C qua giii dudc
chat lugng tot trong mot tuan.

3.2. Anh huéng ctia mang bao phti d&n chat
lugng ciia qua chanh day

3.2.1. Anh hudng ctia mang bao phu dén
cuong do hé hap cua qua

Hinh 4 cho thdy 6 cong thtic DC2 va CT4
(HPMC 3%) qua Chanh day c6 cudng d6 hd hap
manh nhat va dat dinh hoé hap nhanh nhit
(ngay tht 8). Khi b6 sung thém nhii tuong
carnauba 6 cac nong dp khac nhau da lam giam
CPHH va lam dich chuyén dinh hé hap theo
huéng cham hon. Cu thé, dinh hé hap & cac cong
thuc CT5, CT6, CT7 c¢6 nbéng d6 nhii tudng
carnauba lan lugt 1a 3%, 6%, 9% thi dinh hé hap
lan lugt 6 cac ngay thi 9, 10, 11.
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Hinh 3. Anh huéng ctia nhiét dé dén su bién déi cac chi tiéu dinh dudng

Ghi chi: (a) chi tiéu axit, (b) chi tiéu vitamin C, (c) hao hut khéi luong, (d) ham Iugng TSS.
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Hinh 4. Anh huéng ctia mang bao phu
dén su bi€n doi cudng do hé hap ctia qua chanh day

3.2.2. Anh hudng ciia mang bao phi dén
chat lIugng cia qua

Hinh 6a cho thdy su bién d6i ham luong
axit trong qua trinh bdo quan qua chanh day 6
cac ché& do bao mang khic nhau. Céng thic DC2
c6 ham lugng axit giam it nhat (tu 5,38% xuéng
3,9% sau 28 ngay), CT6 va CT7 giam nhiéu
nhat (sau 28 ngay ham lugng axit lan lugt la
3,66% va 3,51%). Ngudgc lai, Hinh 6k, khi ting
nong d6 nhii tuong 1én thi ham lugng vitamin C
lai giam it hon. Cu thé, O cong thic DC2 gidm
tit 60,46 mg/100 g xudng 36,7 mg/100 g, CT6
giam it nh&t tu 60,46 mg/100 g xudéng 43,22
mg/100g. Piéu nay cho thay viéc b6 sung nhi
tuong vao viéc phoi ché tao mang bao phu cta
HPMC va Carnauba dem lai hiéu qua dang ké
trong viéc giti chat lugng qua sau bao quan.

Sau 28 ngay bao quan & cac ché dd6 bao
mang khac nhau, céng thtc DC2 c6 ty 1& hao

hut khéi lugng cao nhat (26,66%), hao hut it
nhat 1a CT6 (19,3%). C6 thé thdy, khi tang dan
noéng d6 nhi tuong thi hao hut khéi lugng giam
dan, diéu nay c6 thé do co ché thdm thau hoi
nuéc qua cac d6 diy mang khac nhau 1 khac
nhau (Hinh 6¢).

Ham lugng chét kho hoa tan téng s& (TSS
do bang do Brix) & cac cong thiic CT4, CT5, CT6,
CT7, DC2 déu ting lén trong qua trinh tén trii.
Cu thé, sau 28 ngay bao quan, CT6 tiang nhiéu
nhat tix 16,5°Bx 1én 19,1°Bx, trong khi d6 6 cong
thiic PC2, ham lugng chét khé hoa tan tong s6
tang tu 15,9°Bx lén 18,9°Bx. Két qui nay mot
lJAn ntta khdng dinh hiéu qua cta mang
compozit HPMC- Carnauba (Hinh 6d).

Cac két qua nghién ctiu trén kha tuong
dong vé6i két qua nghién ctiu caa tac gia Nguyén
Minh Nguyét va cs. (2014) vé xu 1y bao mang
HPMC-carnauba trén qua chudi va qua xoai.

CT4(HPMC 3%) CT5(HPMC 3%-

Carnauba 3%)

CT6(HPMC 3% -
Carnauba 6%)

CT7(HPMC 3% - bC2 (5°C)

Carnauba 9%)

Hinh 5. Mau chanh day sau 28 ngay bao quan & cac ché& dé bao mang khac nhau
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Hinh 6. Anh huéng ctia nhiét dé dén su bién ddi cac chi tiéu dinh dudng

Ghi chii: (a) chi tiéu axit, (b) chi tiéu vitamin C, (c) hao hut khéi Iugng, (d) ham lugng TSS.

4. KET LUAN

Ché phdm compozit HPMC - carnauba bao
pht trén qua chanh day da lam tang kha ning
bao quan cta qua, thé hién & lam giam ti 1é hao
hut khoi lugng, gidm cudng d6 ho hap, han ché
suy giam chit lugng dinh dudng cua qua. Ché
d6 bao quan thich hop cho qua chanh day la
duge bao mang HPMC 3% - carnauba 6% va bao
quan 6 nhiét d6 5°C + 1, d6 4&m 70 - 80% c6 thé
duy tri dugdc chat lugng trong thoi gian bao quan
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28 ngay v6i ham lugng axit 3,63%, ham lugng
vitamin C 43,22 mg/100 g, TSS 19,1°Bx, ty 1é
hao hut khéi lugng 19,7%.
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