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BAO QUAN CAM MAT BANG PHUONG PHAP MAP
(MODIFIED ATMOSPHERE PACKAGING)

Nguyén Minh Thity va Nguyén Thi My Tuyén'
ABSTRACT

For the purpose of prolonging the preservation of postharvest “mdt” orange, the factors
affecting their shelf-life was examined, including (i) treatments (ozone, KMnO,,
Potassium Sorbate, véi),; (ii) edible film (CMC, chitosan, pectin), (iii) packaging (PE, PP)
and (iv) storage temperature (5-30°C) are interested in this research. The chemical
compositions (Vitamin C, total soluble solids, acid content) along with the physical
properties (color, shell thickness) and the weight loss have been analysed.

Research results showed that the loss weight of orange can be reduced and their shelf-life
can be extended to 9-week storage by ozone treatment in conjunction with CMC film (or
pectin film) and stored in PE bag (or PP bag) at 10°C.

Keywords: Sweet orange, treatment, edible film, bag, storage temperature

Title: Application of MAP (Modified Atmosphere Packaging) to prolong the shelf-life
of postharvest sweet orange

TOM TAT

Véi muc dich kéo dai thoi gian bdo quan trdi Cam mdt sau thu hoach, cdc yéu t6 danh
hieong dén kha ndng ton triv dwoc khdo sdt, bao gom (i) phwong phdp xir Iy (ozone,
KMnO,, Sorbate kali, voi); (2) loai mang bao (CMC, chitosan, pectin); (3) logi bao bi
(PE, PP) va (4) nhiét d ton triv (5-30°C) dwege quan tam khdo sdt trong nghién ciru nay.
Cac chi tiéu hoa hoc cua cam mdt (ham lwong vitamin C, t(fng chci't khé hoa tan, ham
lwong acid) cung voi cac gid tri vat ly (mau sde, d¢ day vo) va ton that khoi lwong trdi
dwoc phdn tich.

Két qua nghién ciru cho thay c6 thé lam giam ton that khoi lwong cia cam mdt va kéo dai
thoi gian ton trit cam dén 9 tuan bang bién phap xir Iy ozone két hop véi bao  mang CMC
(hodc mang pectin) va bao quan trong bao bi PE (hodc PP) khéng duc 16 ¢ nhiét do
10°C.

Tir khoa: Cam mdt, xir ly, mang, bao bi, nhiét dj ton triv

1 PAT VAN PE

Vung dong bang séng Ciru Long tir 1au dé rat ndi tiéng véi nhiéu loai cay an trai
phong phu, trong d6 cam ciing 1a loai qua ho citrus pho bién. Do dic tinh cia cay
cam chi thich hop véi khi hau ctia mot ) vung cua nudc ta, c6 tinh mua vy ma
nhu cau st dung ctia ngudi dan thi cao nén trai cam dugc van chuyén di nhiéu noi
dé phan phdi dén tay nguoi tidu ding. Dé kéo dai thoi gian bao quan va duy tri
chit lugng ctia cam, dam bao gié tri kinh té trong qua trinh van chuyén. Trong diéu
kién khi hau nuéc ta, c6 thé ap dung phuong phap cai bién khi quyén ton trirt MAP
(Modified Atmosphere) két hop voi viéc bao mang mong trén bé mit trai dé kéo
dai thoi gian bao quan thong qua sy thay doi thanh phan vi khi hau xung quanh
trai. Mang polysacchride dang duoc ng dung rong rai nhim han ché sy thoat hoi
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nudc, ngan chan sy phat trién cia ndm mdc va cac vi sinh vat khac. Bén canh do,
dé han ché vi sinh vat, 1am chdm qua trinh ho hap cua trai, phwong phéap bao quéan
& nhiét do thap két hop voi xtr 1y hoa chét trén trdi ciing dang 1a mot van dé quan
tam. Trén co s& do muyc ti€u nghién ctru 1a chon lya phwong phap xtr 1y cam trude
khi bao mang (chitosan, carboxymethyl cellulose va pectin) két hop véi bao bi PE
(hodc PP) va ton trit & cac nhiét do khac nhau nham duy tri chét lugng va kéo dai
thoi gian ton trit cam sau thu hoach.

2 PHUONG TIEN VA PHUONG PHAP THi NGHIEM

2.1 Thi nghiém 1: Anh huéng cia qua trinh xir Iy va mang bao (CMC, pectin,
chitosan) dén kha nang ton trir cam mat

— Cam mat duoc thu hoach ¢ cac vuon (c6 ning sudt on dinh) thudc tinh Hau
Giang.

- Sau khi thu hoach, cam mét duoc phan loai va lam sach so b, thuc hién cac
bién phap xur ly hoa chat (kali sorbate 5%, KMnO, 0,5%), xt 1y ozone, voi
hodc khong xur ly. Cac mau sau xur Iy duoc bao mang chitosan 1% (phan tur
lugng thap hodc cao), CMC (Carboxymethyl cellulose) va mang pectin.

2.2 Thi nghiém 2: Hi¢u qua ciia mang PP va PE (duc 16 va khong duc 15)

Chon nghiém thirc tdt nhét & th~1' nghiém 1, cho trai cam mé:t vao cac dang bao bi
khac nhau: bao PE va PP (duc 16 0,3%; 0,5% va khong duc 10).

Xac dinh ty 1€ ton that va kha nang tdn trir cua cac loai nguyén li¢u nay & cac
nghiém thire duge b tri.
2.3 Thi nghi¢m 3: Khi ning ton trir lanh trai cam mat
Bing 1: Puong phap phin tich cac chi tiéu chit lwgng
STT Chi tiéu Phuong phép phén tich
St dung can k¥ thuat dé xac dinh khdi lwong ban dau
clia mau va khoi luong sau thoi gian bao quan.
i i . Tdn that khéi lugng dugc tinh theo cong thic:
1 Ton that khoi lugng (%) o4 tdn thit = (mg — m¢)/mq
Trong do:
* mg: khdi lwgng ban dau ctia mau (g)
* m.: khdi lwong sau thoi gian bao quén (g)
Do mau bang may do mau (colorimeter) hi¢u Minolta
2 Mau sic (L, a, b) CR-300, do tai 3 vi tri khac nhau trén trai, gia tri mau
sdc dugc danh gia theo hé théng CIE (L, a, b).

Ham lugng chit kho hoa

3 tan (°Brix) Po bang chiét quang ké (Refractometer)

, Ham luong acid tong SO, oy 40 46 i NaOH 0,1N
theo acid citric (%) ; ’

5 Ham lwong vitamin CDinh luong vitamin C theo phuong phap Muri. huin
(mg%) do6 vai thuoc thir 2,6—dichlorophenol indophenol.

6 Do day vo (mm) bo bé“mg thudc kep Caliper
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Chon két qua dat dugc tir thi nghiém 1 va 2. Tn trit cam & cac nhiét do thay ddi tir
5, 10, 15, 25°C va so sanh véi kha nang ton trir cam & nhiét do phong.

Cic chi tiéu theo déi: Mau sic (gidatria véﬂ b trong hef; mau Lab), °Brix, ham luong
vitamin C (mg%), ham luong acid (%), ton that khoi lugng (%), d6 day vo qua
(mm). Phuong phéap phén tich cac chi tiéu dugc trinh bay & bang 1.

3 KET QUA VA THAO LUAN

3.1 Anh huéng ciia phwong phap xir Iy va hiéu qua ciia cac loai mang bao d6i
v6i trai cam mat trong qua trinh ton triv

3.1.1 Ton that khoi heong tw nhién trong qud trinh bdo qudn

Két qua thu dugc cho thiy cac miu bao quan déu giam khdi luong sau thoi gian
ton trit. Qua trinh ho hap lam ton that khdi luong ty nhién, giam gi tri dinh dudng
va gia tri thwong phim cia trai. Vé cudi qua trinh bao quan, sy ton that khdi luong
thuong tang do tri bi suy thodi, chit nén bi tiéu hao nhiéu hon. Pong thoi & giai
doan nay hé keo cua té bao bi 130 hoa cling lam gidm tinh hao nudc nén tdc do bay
hoi nudc ting 1én dang ké.

To6n that khdi lugng cua trdi khong khac nhau nhiéu gitra cic miu bao mang
chitosan phan tir thdp va chitosan phan tir cao nhung lai c6 sy khéac biét 15 giita cac
mau cam duoc bao cac loai mang khac nhau (Hinh 1). Cam dugc xir 1y trong nudc
voi bio hoa hodc ozone va bao mang pectin hoic CMC déu cho gi4 trj cam quan
cao va kha nang bao quan tét hon mang chitosan hodc khong bao mang (mau ddi
ching).

0o 3 6 9 12 15 18 21 24 27 30
Thoi gian ton trir (ngdy)

* Mang pectin = Mang chitosan
A Mang CMC X PC

Hinh 1: Tén thit khoi lwgng (%) ciia cam mat (xir Iy ozone va cic mang bao khac nhau) bio
quén ¢ nhiét 4§ phong (28-30°C)

231



Tap chi Khoa hoc 2011:17a 229-238 Truong Dai hoc Can Tho

Mang CMC c6 dic tinh ngan chin tinh thdm va chdng mat am tét, do d6 c6 kha
nang lam cham qua trinh ho hip, duy tri cac hoat dong sdng cua trai, lam chim
thay d6i céc thanh phan hoa hoc va ty 1é hu hong cua trai 1a thdp nhat (N guyen
Minh Thuy, 2000). Bao mang con lam cho bé mit qua tuoi sang va tang tinh hép
dan va ton that khdi luong cua trai ciing s& thap hon so v6i cac mau khong
bao mang.

Trén co s¢ cac dir liéu thu thép dugc, twong quan gilta t6n that khoi lwong trai ¢
cac diéu kién xir 1y Va thoi gian ton trir dugc thiét lap. Cac phuong trinh tuong
quan bac 2 (Y = ax*tbx+c) duoc xay dung vé6i hé sb tuong quan R’ cao
(R? > 0,98) (Bang 2), do vdy c6 thé dugc sir dung dé dy doan tén that khéi lugng
cam mat theo thoi gian bao quan hoic co thé phong doan ton thit khdi lwong cam
trong khoang 30 ngay bao quan (¢ nhiét d§ phong 28- 30°C) trong truong hop cam
con ¢ noi ton trir. Ton théat khéi lugng con dan dén sy giam do day vo trai trong
sudt qua trinh ton trit (tir 5,75 mm dén 2,68 mm).

Bing 2: Cac phwong trinh twong quan giira tén thit khéi lwgng va thoi gian ton trix

Phwong phap xir ly Phwong trinh twong quan Hé sb twong quan R
Dbi ching Y =-0,0014x" + 0,8408x - 0,2939 0,98
Ozone + Mang chitosan Y= 0,0027)(2 +0,5599x - 0,2313 0,99
Ozone + Mang CMC Y =-0,0027x" + 0,4945x - 0,6328 0,98
Ozone + Mang Pectin Y= 0,0004)(2 +0,3354x + 0,6455 0,98

3.1.2 Sw thay doéi mau sdc

Nhin chung & tit cac cdc mau, dbi v6i ca mau vo va mau thit qua thi cac trj s6 a va
b (trong hé mau Lab) déu ting theo thoi gian bao quan do trai chuyén tir mau xanh
sang mau vang. Cac chat xur Iy bé mit c6 anh hudng 1én mau sic cia trai va khac
biét ¥ nghia. O cac miu khong xir Iy hoa chét, trai chuyén sang mau vang nhanh
nhat, ké dén 1a mau xir Iy véi kali sorbate 5%. Mau xur 1y véi KMnO, 0,5% giit
dugc mau xanh caa vo tot, c6 thé do KMnO, oxy hoéa véi ethylene sinh ra tir qua
trinh ho hap cla trai va lam chdm sy chuyén mau ciia vo cam. Ngoai ra khi xtr Iy
trong nudc voi bdo hoa va ozone (ndng do khoang 1,5 ppm) thi qué trinh bién d6i
mau cua vé trai cling xay ra cham hon cac phuwong phap xu 1y khac.

Su chuyén mau tir xanh sang vang sang & cac mau bao mang chitosan phan tir thap
nhanh hon so v&i cac mau bao mang phan tir cao. Do mang phan tir cao c¢6 do nhét
cao nén khi O, khé thdm vao lam cham qua trinh oxy hoéa cua chlorophyll, bén
canh do6 cling can tr¢ khi CO, thoat ra nén néng do CO, cao s€ uc ché ethylene
sinh ra. Cac nghién ctru bao quan cam sanh bang mang chitosan ciing cho thay co
thé gitt dugc mau xanh t6t hon (Tran Thanh Tuén, 2001; Téng Thi Anh Ngoc,
2002). Tuy nhién, khi so sanh véi mang CMC va pectin th1 lai thiy hiéu qua cua
mang CMC va pectin lai cho két qua tét hon so véi mang chitosan trong cing diéu
kién ton trit.

Mau sic thay d6i theo hudng chuyén tir mau xanh sang mau vang sang do qué
trinh phan giai chlorophyll duéi tic dung cia acid hitu co, sy oxy hoa va enzyme
chlorophyllase, trong d6 gia tri L tang tir 41,72+68,5; gia tri a tang tr 14,62+20,53
va gia tri b tang tir 19,89+71,99, trong d6 su ting rd nét nhat thé hién & gid tri b
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(mau vang) cho thiy khuynh huéng chuyén mau cua trai cam mat trong thoi gian
ton trir.
3.1.3 Sw thay déi cdc gia tri dinh dwong

Ham lugng chat kho hoa tan ciia trdi tir cac diéu kién xir 1y dao dong trong khoang
8,5-12,4°Brix va bién doi twong doi phirc tap.

Ham luong vitamin C ciing bién dong trong sudt qua trinh ton trit va thay ddi trong
khoéang 29,13-45,06 mg%.

Ham luong acid thay ddi trong khoang 0,8 dén 1,8% va khong tudn theo bat ky
quy luat nao trong sudt qua trinh ton trir. Pidu nay chinh 1a do ham luong acid
trong ban than timg trai cling da c6 su khac biét ngay tir thoi diém ban dau sau qué
trinh thu hoach.

3.1.4 Kha ndng ton triv cam mdt ¢ nhiét d¢ phong .
Tir cac phuong phap thyc hién, danh gia cam quan trai va ghi nhén kha nang tén
trir dugc thé hién & bang 3.

Bing 3: Kha ning ton trit trai tir cac diéu Kién xir Iy va bao quan ¢ nhiét d phong (28-30°C)

Thoi gian ton trir

Phwong phap xir ly Cac hién tugng ghi nhan

toi da (ngay)

R - Trai chuyén sang mau vang, trang
Khong xur 1y 13 thai cam quan kém do mét nudc.
Sorbate kali + mang chitosan 22 Tréi c6 hién tuong bi méc cudng
KMnO, + mang Chitosan 20 sau thoi gian ton trir nay.

Vi + mang CMC 25 o . . .
. Cac mau deéu co ton that khoi
Ozone + mang CMC 28 lwong thap hon cac di€u kién xu
V6i + mang Pectin 28 ly va bao mang khac. Mau sac va
. . trang thai cua trai cling tot hon.
Ozone + mang Pectin 30

3.2 Hiéu qua ctia mang PP va PE (duc 16 va khong duc 15)

Cac mau cam mét duge xu ly bang ozone va bao mang CMC (hoic mang pectin)
c6 kha nang ton trir tot hon so véi cac diéu kién khao sat khac. Trai duoc tlep tuc
ton trit trong cac dang bao bi khac nhau dé xac dinh hiéu qua cua qua trinh ton trit.

Két qua cho thdy cam mat duoc cho vao bao bi PE khong duc 15 thi ¢6 ton that
khéi lugng thap hon rat nhiéu so va mau bao quan trong bao bi PE duc 15 do it tiép
xuc v6i khong khi. Hon nita trong bao bi khong duc 16, do nong d6 CO, trong bao
goi tang nén s& uc ché qué trinh ho hép, 1am cho cudng do ho hap va qua trinh
chuyén hoa cac chat giam, vi vdy ma ham lugng chlorophyll cham blen 601 va vo
trai gitt dwoc mau xanh lau hon. Tuy nhién, thoi gian ton trir cua trai rit ngén, chi
khoang 10-13 ngay. Piéu nay chinh 1a do bao bi PE c¢6 d tham hoi nudc (3
g/m*.24h & 21°C) va d6 thdm oxy (1400 ml/m>.24h & 21°C) déu thip (Nguyén
Minh Thuy, 2010), tinh trang dong nudc dé xay ra trong bao bi khong duc 10, tao
diéu kién thuan lgi cho vi sinh vat va trai bj hu hong nhanh hon so v6i cam duoc
ton trit trong bao bi c¢6 duc 13.
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Khi sir dung bao bi PP khong duc 15 thi tinh trang ndy c6 cai thién hon do bao PP
c6 d6 thAm hoi nude (35 g/m>.24h & 21°C) va d6 tham oxy (2900 ml/m*.24h &
21°C) cao hon bao bi PE. Tuy nhién, trong thoi gian tiép theo (sau khoang 7 ngay)
thi tinh trang dong nudc ciing van xay ra. Do vay ca 2 dang bao bi PE va PP khong
duc 16 s& khong duogc st dung cho hau hét cc thi nghiém tiép theo.

Vi cac dang bao bi PE va PP duc 16 & cac ty 1¢ khac nhau, két qua cho théy ton
that khdi lwong thé hién sy khac biét khong c6 ¥ nghia giira cac loai mang bao
CMC hoic pectin. Tuy nhién, ty 1& duc 15 c6 anh huong dén ty 18 ton that ciia cam
mat ¢ ngay ton trit thir 20 (Bang 4). Cam c¢6 khuynh huéng giam khéi nhiéu hon
khi ton trit trong bao bi c6 ty 1& duc 16 0,5% so véi bao bi duc 16 0,3% (so voi dién
tich bao bi).

Bing 4: Tén thét khdi hrong (%) ciia cam mit trong cac loai bao bi ¢6 ty 1€ duc 16 khac

nhau & nhiét d) phong (28-30°C) sau 20 ngay ton trir

Ché d¢ bao mang

Ché dg bao g6i Bao mang pectin Bao mang CMC Trung binh
Bao bi PE 0,3% 7,18 7,28 7,23*
Bao bi PE 0,5% 7,34 7,80 7,57
Bao bi PP 0,3% 7,21 7,61 7,41°°
Bao bi PP 0,5% 7,34 7,82 7,58"
Khong bao mang 16,1 16,3 16,20°
Trung binh 9,04% 9,36% 9,20

Ghi chii: Cdc nghiém thire ¢6 chit s6 mii di kém giong nhau (hang hodc cdt) thé hién khdc biét khéng cé y nghia &
mikc do y nghia 5%
Bing 5: Tén thit khoi lrgng ciia cam mat trong cac loai bao bi khac nhau & nhiét d9 phong
(28-30°C) sau 20 ngay ton triv

Bao bi/Mang Mang Pectin Mang CMC Trung binh
Bao bi PP 7,43 7,85 7,64"
Bao bi PE 30 um 7,18 7.8 7,46"
Bao bi PE 40 pm 7,5 7,8 7,63"
Eg gzgng (Khong 16,31 16,27 16,29

Trung binh 9,60" 9,91° 9,75

Ghi chii: Cdc nghiém thirc ¢6 chir s6 mi di kém giong nhau (hang hodc cét) thé hién khdc biét khong c6 ¥ nghia &
mike d¢ y nghia 5%
Véi cac mang bao PE c6 do day khac nhau (30 pm va 40 um) thi khong thé hién sy
khac biét y nghia vé ton that khoi lugng (Bang 5). Két qua nay twong hop véi két
qua da dugc Ramin va Khoshbakhat (2008) cong bo tir qua trinh bédo quan céc loai
qua ho citrus.
3.3 Anh huong ciia nhiét dd ton trir dén kha ning bio quan cam mat

Cac maiu cam mét duoc bao quan ¢ nhiét do thap (10°C) c6 thoi gian bao quan dai
(hon 9 tuan) so vgi cam bao quan ¢ nhiét do phong (khoang 28-30 ngay). Ca hai
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dang mang CMC va pectin 4p dung déu thé hién wu thé hon miu cam duoc bao
mang chitosan va mau d6i ching (khong bao mang).

Két qua khao sat & cac nhiét do ton trit tir 5°C dén 25°C cho thay & nhiét d6 cang
thip, cuong do ho hép cang giam lam cham qua trinh pha v& ciu tric cua
chlorophyll, do d6 mau xanh cta cam gitt dugc 1au hon. Qua trinh bién d6i mau
xdy ra chim trong 6 tuan dau voi gia tri a thay doi tir (-19+-10), gia tri b (20-40).
Tir tudn the 7 dén tudn th 9, mau xanh giam va mau vang bat ddu xuét hién
nhanh, cu thé gia tri a (-10+20) va gia tri b (40=70) thay d6i rd (Hinh 2). O nhiét
d6 phong (28-30°C), su bién d6i tir mau xanh sang mau vang khéng rd do cac mau
déu bi hu trude khi chuyén mau.

24
22

20

18

Gi4 tri b (mau sic)

1 6 I T T T 1
0 20 40 60 80
Thoi gian ton trit (ngay)
—— Nhiét 6 28-30°C —=—Nhiét 36 10-12°C
Hinh 2: Thay dbi gia tri b (trong h¢ mau Lab) ciia cam mit & cac nhiét do ton trix

Cam dugc bao quan ¢ nhiét do thip c6 thoi gian bao quan dai hon rat nhiéu so voi
cam bdo quan ¢ nhiét do ph(‘)ng. Sa}u 30 ngay ton trit thi cam mét bao guén & nhiét
do phong (28- 30°C) bi hong gén hét, trong khi bao quan 6 nhiét do thap (10°C) thi
sau 50 ngay chit hrong trai cam véan con duy tri t6t (hinh 3).

(b)
Hinh 3: Cam mait (a) sau khi xir ly ozone va bao mang CMC, (b) sau 50 ngay bao quén &
nhiét d9 10°C

Tuy nhién, khi tdn trir & nhiét do thép, c4c mau cam tOn trit trong bao bi PE va PP
khong duc 15 lai thé hién kha nang ton trit tét hon cam mat ton trir trong bao bi duc
15, ton that khéi luong it hon (t6n that chi khoang 1/6 so véi bao bi duc 15)
(Hinh 4). Diéu nay cung chinh la do ham luong oxy giam va CO, tang do qua trinh
hé6 hép tao ra lam giam qua trinh hé hap. Do viy mirc d6 chap nhan cam quan sau
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1 tudn bao quan ¢ nhiét do thip cho thay cam trong bao bi duc 15 giam 8% so vai
bao bi khong duc 16. Ngoai ra & diéu kién nhiét do cang thép, cam duoc bao mang
c6 thoi gian bdo quan dai hon so véi cam khong bao mang va gia tri cdm quan cta
trai ciing t6t hon. Ton that khdi luong thay ddi theo nhiét do ton trix, gid tri ndy c6
khuynh hudng ting khi nhiét do ton trir ting (Hinh 5).

10
8 -

TTKL (%)

0 1 2 3 4 5 6 7 8 9 10
TGTT (tuan)

* Puc 16 0.3% = Khong duc 16

Hinh 4: Tén thit khdi lwgng ciia cam mat tdn trit & nhiét dd 10°C sau 9 tudn bio quén trong
bao bi PE duc 16 (0,3%) va khong duc 1o

12
10

TTKL (%)

S N~ O

0 10 20 30 40 50 60 70
Thoi gian ton trit (ngay)
¢ Nhiét d6 10°C ® Nhiét do 15°C
4 Nhiét do 25°C X Nhiét do 28°C

Hinh 5: Tén that khdi lwgng ciia cam mat theo thoi gian tdn trit & cac nhiét do khac nhau

O tat ca cac nhiét do da khao sat, nhiét do 10-12°C dwge xem la nhiét d9 tot cho
qué trinh ton trir vi c6 kha niang kéo dai thoi gian bao quan ciia cam mat dén hon 9
tuan va gia tri cdm quan cua cam & nhiét d nay ciing thé hién tot hon. O nhiét do
cao hon 10°C, cam chuyén sang mau vang sém hon mét it, kha ning chdp nhan
giam dan theo thoi gian (dir liéu khong dwa ra ¢ day). Vi kha nang nay, khong
can thiét dua cam xudng nhiét d6 ton trir thap hon 10°C. Piéu nay s& giam hao tén
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chi phi cho qua trinh ton trit cam vé6i khéi luong 16n va khéng can nhiéu kho lanh
cho qué trinh ton tri.

Hon nira trong mot sb truong hop, cam dugc bao quan ¢ nhiét do thép hon 10°C s&
c6 kha nang bi ton thuong lanh. Két qua nay ciing dugc cong bo bodi Ricardo
Alfredo Kluge va cong su (2008).

Twong ty nhu da thao luan & phﬁn trude, sy thay ddi nay tudn theo mo hinh béac 2
(y = ax’+bx-+c) (Bang 6). Céc phwong trinh déu thé hién R cao (R*20,98). Do vay
c6 thé ap dung phuong trinh nay dé dy doan ton that khoi lugng cam mét theo thoi
gian ton trit ¢ cac nhiét do ton trir khac nhau.

Biang 6: Cc phwong trinh twong quan giira ton that khéi lwong va thoi gian ton triv

Nhiét dp ton trir (°C) Phwong trinh twong quan Hé sb twong quan R*
10 y = -0,0006x" + 0,372x + 0,4203 0,99
15 y =-0,0008x” + 0,3259x + 0,2053 0,99
25 y=-0,0015x>+ 0,2616x + 0,1437 0,99
30 y =-0,0002x" + 0,1546x + 0,008 0,98
8
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Hinh 6: Su khac biét vé dd day vé qua cam mit theo thoi gian ton trir ¢ cac nhiét d9 khac
nhau (cam dwoc xir ly bang ozone va bao mang pectin)

Cam mat dugc bao quan trong diéu kién nhiét d6 lanh thi do day vé cling gidm
cham do cuong d6 ho hip va kha niang mat nude giam. Két qua 1a do day vo chi
giam tir 5,75 mm dén 4,31 mm sau 9 tudn bao quan, trong khi d6 do day v cam
mat giam tir 5,75 mm dén 3,12 mm chi trong thoi gian 20 ngay ¢ nhiét do phong
(28-30°C) (Hinh 6).

Quy luat tang giam d¢ brix cuia cam mat ciling khong rd rang. Tuy nhié€n, ¢ nhiét
thdp hon 25°C, d6 brix ciia cam dao dong rat it (gia tri dat dugc trong khoang
10°Brix). Ham lugng vitamin C thay d6i trong khoang 33-44 mg% trong 9 tuin
bao quan.
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Gi4 trj b thay dbi chdm va bit dau thé hién cao tir tudn thir 6 hodc tudn tht 7 (khi
mau vang bat dau xuat hién rd trén vo trai). Tuy nhién, ¢ thoi di€ém nay chat lugng
cuia cam mat van con tot va van con kha nang chap nhan cam quan khoang 85%.

4 KET LUAN
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Trong diéu kién ton trir & nhiét d6 phong (28-30°C), trai cam mat dugc xu 1y so
bd trong nudc ozone (hodc nudc voi) va bao mang CMC (hodac mang pectin)
cho ton that khéi luong thip nhat va kéo dai thoi gian ton trir dén 28-30 ngay.
Tén that khéi luong thdp khi cam méat dugc ton trit trong bao bi PE khéng duc
16 va ton trit & nhiét d6 thap (10°C). Khong thé hién sy khac biét co ¥ nghia vé
d6 day bao PE str dung cho qua trinh ton tri.

Cam mat duoc bao quan ¢ nhiét do thap (10°C) c6 thoi gian bao quan dai (hon
9 tuin) so voi cam bao quan & nhiét do phong (khodng 28-30 ngay). Ca hai
dang mang CMC va pectin ap dung déu thé hién wu thé hon miu cam dugc bao
mang chitosan va mau d6i ching (khéng bao mang) véi sy dao dong nho vé
chat lugng.
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