Tap chi Khoa hoc Truong Pai hoc Cén Tho

Tdp 57, S6 chuyén d@é Céng nghé thuc pham (2021): 32-47

S& chuyén dé: Céng nghé thuc phdm

®

Tap chi Khoa hoc Trudng Pai hoc Can Thd [

Tt Bl e lu T

website: sj.ctu.edu.vn

DOI:10.22144/ctu.jsi.2021.004

UNG DUNG CONG NGHE TIEN TIEN PE KEO DAI THOI GIAN BAO QUAN

TRAI CAY

Lé Thi Bich Phuong®, Té6 Nguyén Phudc Mai?, Nguyén Vin Ay' va Nguyén Vin Mudit®
1Khoa Nong nghiép, Triong Pai hoc Can Tho

2Hoc vién cao hoc Khoa Néng nghiép, Trirong Dai hoc Can Tho

“Nguoi chju trach nhiém vé bai viét: Nguyén Vin Muoi (email: nvmuoi@ctu.edu.vn)

Théng tin chung:

Ngay nhdn bai: 23/02/2021
Ngay nhdn bai swa: 11/03/2021
Ngay duyét dang: 28/04/2021

Title:

The advanced food
preservation techniques for
increased shelf life of fruits: A
review

Tir khéa: )
Chat luong, giam thiéu, lam
lanh, sau thu hoach, trdi cdy

Keywords:

Chilling, fruit, minimal
processing, post-harvest,
quality

ABSTRACT

The Mekong Delta is one of the largest tropical fruit producing regions in
Viet Nam. However, more than half of all fruits produced in this region
are sold in fresh form to consumers. As a result, postharvest losses in
quantity and quality of these fruits are usually substantial, especially with
export fruits and those that are transported in long distance. The
following review will update the factors affecting the quality of fruits with
a focus on postharvest biology and technology. Important issues relevant
to each specific product are discussed, such as postharvest physiology,
preharvest factors affecting postharvest quality, quality maintenance
postharvest, and value-added processed products.

TOM TAT

Pong bang song Ciru Long ld mt trong nhitng viing trdi cdy nhiét doi lom
nhat Viét Nam. Tuy nhién, hon 50% trai cdy dwoc tiéu thu tuoi. Ton that
sau thu hoach vé s6 lwong va chdt heong ciia cac logi trdi cdy ndy thwong
rét cao, dic biét & giai doan vin chuyén dwong dai dén thi triong hodc
xudt khdu. Trong pham vi nghién cieu, cdc yéu té6 anh hwéng dén chat
liwong trdi cdy, tdp trung vao cdc bién doi va cong nghé sau thu hoach sé
dige dé cdp. Cdc van dé lién quan dén tirmg san pham cu thé dwoc thdo
ludn, dién hinh nhw sinh Iy sau thu hoach, xit Iy cdn thu hoach dnh huong
dén chat lwong qua, duy tri chdt lwong sau thu hoach va phat trién cdc
san pham ché bién gid tri gia tang.

1. GIOI THIEU

DPong bang séng Ciru Long (PBSCL) hién c6

budi co 4 loai gdém Da Xanh, Nam Roi, Thanh Kiéu,
Long C6 Co; cam c6 3 loai gom cam xoan, cam

khoang 307.000 ha trong ciy an trai, chiém gan 40%
dién tich trdng cua ca nude, cung cap cho thi truong
khoang 4.000.000 tin qua. Theo s6 liéu cua Cuc
Trdng trot, tinh dén nam 2020, c¢6 12 loai cay an qua
chu lyc duoc liét ké bao gom: thanh long, xoai,
chém chom, sau riéng, va sira, budi, nhan, chuol
dira, cam, mang cau va quyt, v6i tong dién tich tréng
1én dén 257.000 ha. Véi loi thé nay, cac loai cdy an
qua nhiét déi phat trién, da dang tir huong vi, két
céu, hinh dang va ca cac gié tri sinh hoc. Ching han,
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sanh, cam mat; sau riéng c6 4 gidng nhu: kho qua,
com vang hat 1ép, Ri 6, Monthong, ... H¢ qua song
song cua cac sy da dang vé tinh chat hoa 1y va sinh
1y dan dén viéc khong thé xac 1ap mot qué trinh xir
1y va bao quan cu thé cho cac loai trai cdy nhiét déi
n6i chung va PBSCL néi riéng. Diéu nay lam cham
qué trinh phat trién cac cong nghé sau thu hoach &
cac nudc nhiét d6i, vén da phat trién cham hon cac
nuge 6n doi va gay lang phi thuc pham Lang phi
Xay ra & tit ca cac khau tir thu hoach dén khi tiéu
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thu, doi hoi cac ky thuat bao quan thuc pham tién
tién. Lang phi chu yéu do tic dong ciia d6 4m va sy
hién dién cua cac vi sinh vét c6 trong thyc pham,
trong d6 cac san phim dugc tiéu thy twoi nhu trai
cdy 1a ngudn nguyén liéu chinh (Sridhar et al.,
2020). Nhin chung, sy phat trién ciia ky thuat sau
thu hoach céc loai trdi cdy thuong gap cac tré ngai
nhu: (i) thiéu nghién cuu cu thé vé chi s6 thu hoach
qué; (2) ton that trong qué trinh thu hoach va sau thu
hoach con kha 16n (wéc khoang 25% vé khéi luong,
chua ké dén t6n that vé chat luong); (3) cong nghé
thu hoach, sau thu hoach (xt 1y, bao quan, van
chuyén,...) lac hau; (4) thiéu dau tu co s vat chat
kém theo (kho lanh chuyén ding c6 kiém soat khi
quyén ton trix, thiét bi rira, xir 1y, budng u chin, bao

Trai cay

Xir 1y can thu hoach

Thu hoach

. Phén loai, rira
Khong ché biéen |

l Ché bién
giam thleu
Bao mang —p Bag goi «—7F

Nguyén tdac tiém sinh

Bao quan lanh
(c6 thé két hop MAP, CP)

Xt ly

Tdp 57, S6 chuyén d@é Céng nghé thuc pham (2021): 32-47

bi, dong goi, van chuyén,...). Phat trién ky thuat sau
thu hoach trai cay khong chi doi hoi viéc (ing dung
Ky thuat tién tién riéng biét ma can phai co su két
horp nhiéu giai phap dong bo dé dat hiéu qua tot nhat.
Didu nay doi hoi viéc tham khao két qua cua nghién
clu tién dé, vé cac giai phap ky thuat va cac yéu to
anh huong dén chat lugng trai cdy ving nhiét dai,
trong d6 can tap trung cu thé hon vao su thay doi
sinh 1y va xtr 1y can thu hoach, sy duy tri chat luong
qua sau thu hoach va khd néng phat trién cac san
pham ché bién gia tri gia tang thich hop tily theo dic
tinh sinh 1y cta ting loai trai ciy. Pay ciing 1a ndi
dung duogc nghién ciru quan tim tim hiéu va trién
khai thuc hién. Pinh huéng nghién ctru duoc thé
hién nhu Hinh 1.

»— Xir ly nhiét
Nguyén tac triét sinh

quan

lanh dong

Hinh 1. Quy trinh téng hep wng dung cic cong nghé tién tién trong bao quan trai ciy sau thu hoach

2. PAM BAO CHAT LUQNG TRAI CAY
SAU THU HOACH

Hai diéu kién kiém soat chat lugng trai truéc thu
hoach dugc Kader and Yahia (2011) d& nghi la:
kiém soat chi sé thu hoach va kiém soat cac xtr ly
can thu hoach. Ngoai ra, cac nhan t6 anh huong khac
¢6 thé ké dén nhu: phuong phap thu hoach, diéu kién
thu hoach, ...

2.1. Chi s6 thu hoach qua

Trong qué trinh bao quan, su séng cua trai cay
van dién ra. Trai cay tiép tuc tiéu hao cac chét dinh
dudng du trir dé duy tri cac hoat dong séng. Qua
trinh bao quan tiém sinh chi 1am cham chir khong
triét tiéu cac hoat déng nay. Do @6, trai cay thu
hoach can phai & trang thai phat trién tot nhat dé dam
bao thoi gian bao quan co thé kéo dai lau nhat. Thoi
diém nay goi 14 trang thai thuan thyuc cuatrai (Kader,
2002):
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Pbi véi nhém qua c6 hé hip dot phat
(climacteric fruits): thoi diém thuan thuc 1a thoi
diém ma cac chat dinh dudng tich luy ¢ ham luong
cao nhit (khdi lwong qua 16n nhit, ham luong tinh
bot cao nhat, ...) do trai cay co kha ning tiép tuc chin
trong qua trinh bao quan do c¢6 dinh ho hap sau thu
hoach.

D6i véi nhém qua khong c6 ho hap d6 phat (non-
climacteric fruits): thoi diém thuan thyc 1a thoi diém
khi trai vira chin (ham lwong duong/acid 1 nho nhat,
...) do tréi cay khong c6 kha ning tiép tuc chin trong
qua trinh bao quan.

Phan loai trai cdy c6 va khong co ho hap dot phat
¢6 thé tham khao theo Kader (2002):

— Loai trai cay c6 ho hép dot phat: bo, chudi,
sa-ké, sdu riéng, sung, i, mit, kiwi, xoai, mang cut,
dua ludi, du du, chanh day, hdng, chudi, chém
chom, hdng xiém, mang cau xiém, qua na.
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— Loai trai cay khong c6 ho hap dot phat: khé,
dao 16n hot, dira, cha 1a, budi, budi chum, tdo tau,
Quit, chanh, chanh tdy, nhdn, 16 quit, vai, quyt,
olive, cam, dra, hyu, 16 xuong rdng, hdng tao, va
Stra, ca chua, me.

— Motsé loai trai cay dac san PBSCL khac nhu
thét nét, dira nudc, thanh long, man, dau Ha Chau
déu duoc xép vao loai khong co hd hip dot phat. So-
ri thudc nhom c6 ho hap dot phat. Qua 6i nam trong
nhém dac biét do phan biét nhom con tuy thude vao
dic diém gidng.

Dé xac dinh thoi diém thu hoach phu hop, cac
chi sb thu hoach duoc st dung. Vé co ban cac chi
tiéu nhu kich ¢, hinh dang, mau sac vo6 va thit, cu
trac can phai dugce do dac. Mot sb chi sb thu hoach
dac biét nhu: khéi lugng riéng (ap dung cho cac loai
dua), ham lugng dich qua (trai cdy c6 mui), ham
lwong dau (trai bo), ham lwong chat ding (tanin —
trai khé) (Kader, 2002; Kader & Yahia, 2011). Song
song d6, viéc xdy dung bang mau dé danh gia do
chin cua rau qua ludn rat dugc quan tim, dién hinh
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nhu trén qua chudi (Kader, 1996). Nghién ctru cua
Aurore et al. (2009), Falade and Oyeyinka (2015),
Dwivany et al. (2020) déu d& xuét str dung d6 thi xac
dinh murc do chin cua chudi theo su bién d6i mau, tur
d6 xay dung méi twong quan gitta mau sic voi dac
tinh cdu trac, ham luong dudng, tinh bot ¢ trong
qua. Véi chudi, 7 d6 chin cua qua c6 thé dwoc nhan
dién (Hinh 2a) tir xanh hoan toan (d6 chin 1) dén
vang hoan toan va c6 mot s6 ddm nau (46 chin 7).
Dbi v6i khom Queen, do chin ciing dugc xac dinh
theo sy twong quan vé mau sic cia vo, véoi 5 mirc do
chin pho bién theo su chuyén vang cia vo qua (Tran
etal., 2008). Po chin cua qua xoai, hat sen (Nguyén
Vian Muoi va ctv., 2009) c6 thé dugc xay dung
tuong quan véi sy thay doi khdi lugng riéng, trong
khi d6 ty 18 TSS/acid lai thong sé chinh dé xac dinh
do chin thu hoach cua qua thanh tra (T6 Nguyén
Phudc Mai va ctv., 2017, Hinh 2b) va cac loai qua
thudc ho citrus nhu cam, chanh, budi (Ladaniya,
2008). Tong hop mot s6 chi tiéu sir dung thong dung
tuong (g thé hién trong Bang 1.

21 28 35 42 50
Do tudi (ngay)

=—@=TSS =—#—TA =—@—TSS/TA

Hinh 2. P§ chin ctia chudi theo mau sic vé (Hinh (a), Kader, 1996) va qua thanh tra
theo ham lwgng duwong/acid (Hinh (b), Té Nguyén Phwéc Mai va ctv., 2017)

Bang 1. Téng hgp mot s6 phwong phap dung dé xac dinh chi sé thu hoach

Chi tiéu Ap dung Phwong phap

Kich thudc Nhiéu loai trai cay®567 Do dac khdi lwong hoic kich c¢&

Hinh dang Goc canh cua tréi chudi trén buéngl Do goc khong gian hodc biéu db ti 18 kich thude
: D6 day ctia phan mé qua xoai®

Bén ngoai Nhiéu loai trai cayl3567 Ngoai quan, bang so mau

Bén trong Nhiéu loai trai cayl3567 Ngoai quan, bang so mau

Oi va mot s loai dua®

Céc loai dua?, x0ai’, hat sen®
Nhiéu loai tréi cay>>”

Xoai®

Céc loai nho®

Nho?, trai cay chi Citrus*

Kha ning rung cubn
Khdi lugng riéng
Céu trac

Ham luong tinh bt
Ham lugng duong
Ham luong acid

Ti 1€ duong/acid
Ham lugng dau Bo?®
Vi chat déng (tanin) Khé?3

Ngoai quan, do lyc tac dong

Tinh nbi trong dung dich c¢6 khi lugng thay doi
Thiét bi do ciu tric

Chuén d¢ thude thir KI

Chiét quang ké, chuin do

Chuén d6 acid (NaOH)

Luu®, cac loai dua®, kiwi®, thanh tra®

Phuong phap Soxhlet
Chuan d6 (thude thir FeCls)

(Chii thich: Cdc chit s6 giong nhau dwegC sit dung trich ddn nguon tai liéu tham khdo. Theo do, nguon: *Kader, 1996,
2Kader, 2002; ®Kader & Yahia, 2011; *Ladaniya, 2008; SNguyén Vin Muoi va ctv., 2009; 6Té Nguyén Phuée Mai va
ctv., 2017; "Tran et al., 2008.)
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2.2. Xirly can thu hoach

Dbi véi cay an qua, xir 1y can thu hoach 1a nhan
t6 rat quan trong anh huong dén gia tri cam quan va
chat lugng hoa 1y cua tréi. Tuy nhién hién nay, diéu
kién nay chwa duoc quan tim dung muc. Van dé xu
1y can thu hoach con thudc chuyén mon ciia nganh
trdng trot va chua dwoc nhic dén ¢ hau hét cac tai
liéu cua cong nghé sau thu hoach hay cong nghé
thuc pham.

Céc nghién ctiu tir rat som da cho thay vai tro
cua cac chat diéu hoa sinh trueong thuc vat duoc ap
dung vao giai doan can thu hoach c6 thé gop phan
can bang hormone trong vo, lam giam hozc duy tri
s 130 hoa som va nhitng ton that khi thu hoach
(Primo, 1966). Viéc phun cac chit didu hoa sinh
truéng dd ngan chan sy rung cua qua cdy bang cach
ngin chan sy tong hop cic enzyme thiy phan nhu
cellulose, phan huy cac thanh té bao (Monselise,
1979). Ung dung gibberellic acid (GA3) duoc sir
dung co ban nhat dé lam giam su rung qua, lam
cham qua trinh lam mém va ldo héa cua vo, tir do
giup kéo dai thoi gian thu hoach. Gibberellic acid da
¢6 tac dung 1am cham qua trinh suy giam diép luc t6
va rc ché su téng hop carotenoids trong vé qua cam
quyt va sir dung GA3 dé kiém soat mau sic qua thé
hién vai trong quan trong khi luu thong trai trén thi
truong (Coggins, 1992; Goldschmidt & Eilati,
1970).

Chat dinh dudng déng vai tro quan trong trong
su phat trién va ting trudng cua cac té bao méi trong
md phan sinh thyc vat. Cac mudi canxi dugc biét 1a
¢6 lién quan dén chirc niang, hoat dong cua enzyme
va dic biét 1a sy phat trién thanh té bao (White &
Broadley, 2003). Canxi c6 kha nang tri hoan qua
trinh chin va 130 héa cua qua, duy tri chét luong
cling nhu kéo dai thoi gian ton trir cua san pham.
Céc quy trinh khac nhau da dugc st dung thanh
cong dé xir 1y canxi sau thu hoach dol Véi qua cay
tuoi va ché bién. Tuy nhién, cung cap canxi tru6c
khi thu hoach bing cach phun truc tiép trén 14 s&
gitip tdng ham lugng canxi trong qua hon bon vao
dét (Ferguson & Boyd, 2002). Boron dugc biét nhu
1a mot chat e ché su hoa nau cua qua sau thu hoach
dic biét trong diéu kién bao quan lanh c6 kiém soat
do giam sy ro ri mang té bao va ting ham luong
ascorbic acid, chat chong oxy hoa bao vé mé qua
(Xuan et al, 2001). Ngoai ra, cac yéu to
can thu hoach khac ciing can dugc quan tdm nhu
khac nhu sy phat trién cua ré (Rabe &Von
Broembsen, 1995), anh sang (Sites & Reitz, 1949),
kich thude tan (Krajewski, 1996) hodc nudc tudi
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(Peng & Rabe, 1996), ...déu ¢6 anh huong quyét
dinh dén chat luong va déc tinh ngoai quan cuia trai.

Mot sb diéu kién xir Iy can thu hoach da duoc
quan tdm va ap dung tai Viét Nam trong thoi gian
gan ddy, dién hinh nhu chdm soc can thu hoach buoi
bang cach sir dung thudc kich thich tang truong GA3,
phén bén 14 TM 5-C va TM-siéu canxi khi qua bt
dau chuyén mau. Ché do nay giup giam ty 1¢ qua bi
rung khi thu hoach, dong thoi sy bién ddi chat luong,
ton that khéi lwong tu nhién va ty 18 théi hong cua
qua thu hai muén dién ra cham va it hon so v&i
nhitng ciy khong dugc chim séc (Nguyén Duy Lam
& Pham Cao Thing, 2010). X ly CaCl, va GA3 ¢
thoi diém 1 thang va Ethephon & thoi diém 1 tuan
truéc khi thu hoach trén qua quyt duong (Chau
Thanh, Hau Giang). Cac nghiém thic xir Iy hoa chét
déu giup giam hao hut trong lugng trai so véi ddi
chimg, mau séc trai, 6 Brix va pH trai (Nguyén Thi
Tuyét Mai va ctv., 2011). Xt ly CaCl2 1% hodc
GA3 10 ppm ¢ qua cam soan 2 thang trudc thu
hoach gitip giam ty 1¢ hao hut khéi luvong va tang ham
lugng vitamin C trong trai, kéo dai thoi gian ton trit
dén 4 tuan trong diéu kién phong thi nghiém. Xur Iy
ethephon nong d6 200 ppm 1 tuan trudc thu hoach
gitip ting bién d6i mau vo (Lé Van Hoa & Phan Thi
Xuén Thuy, 2010).

3. XU LY BAO QUAN TRAI CAY
KHONG CHE BIEN

Day la bién phép xtr Iy bao quan thong dung nhat
va duoc ap dung lau doi nhat. Cac giai phap so ché,
bao quan trai sau khi thu hoach déu theo cac budc
chinh: rira, vé sinh qua — lam rdo bé mat — phan
loai — bao mang phu hop dé ngin can sy mat am,
diéu chinh qua trinh ho hap, uc ché Sy san XUAt
ethylen truéc khi chuyén sang bao quan lanh (Gobet
et al., 2014; Strano et al., 2017). Trong do, lanh la
diéu kién tién quyét khi ap dung bao quan & nguyén
1y tiém sinh, theo nguyén 1y cin ban 1a giam 10°C,
toc do sinh trudng cua qua giam tir 2 dén 4 lan (tinh
toan co ban theo dua trén viéc ap dung phuong trinh
Arrhenius).

3.1. Phan loai, phan c&

Viéc phén loai qua c6 thé dwoc thuc hién ngay
sau khi thu hai hay trong hé théng vé sinh qua.
Thoéng thuong, & giai doan chinh vy, qua thuong
dugc phan loai chu yéu theo mau sac, trong khi &
giai doan du va cudi vu thuong duge phan loai theo
khéi lugng va kich thude qua (Iglesias et al., 2007).

Phan loai, phan ¢ 1a cong doan hd trg cho quéa
trinh ché bién va bao quan do:
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— Cac loai trai cay c6 cac chi s6 vat 1y khac
nhau c6 thong sé k¥ thuat khac nhau.

— Cac loai trai cdy c6 cac chi s6 hoa 1y khac
nhau c6 tinh chat (kha nang chiu lanh, kha nang sinh
ethylene, téc d6 ho hip, ...) khac nhau nén can phai
dugc xir Iy va bao quan khac nhau.

Trong khi viéc phan ¢& ¢6 thé dugc thuc hién dé
dang bang cac tinh chat vat Iy nhu duong kinh va
khéi lugng, van dé phan loai kho thyc hién hon va
can cac hé théng mo hinh hoa xir 1y bang may tinh.
O hau hét cac qudc gia, ngay ca cac nudc dang phat
trién, trai cay van dugc phan loai bang tay, duoc chat
trong cdc dung cu chua (dang thung gidy, thung
nhua) va van chuyén dén nha so ché (Gutiérrez-
Martinez et al., 2012). Tong cac hoat dong tir thu héi
va so ché nguyén liéu hién nay thuong chiém dén
50% chi phi san xuat.

3.2. Rira va vé sinh trai

Trai cdy sau thu hoach thuong khéng sach.
Smilanick et al. (2006) va Gobet et al. (2014) déu
khang dinh sy nhiém ndm va vi khudn la cac tac
nhén thic ddy qué trinh hu hong. Cac tac nhan lay
nhiém trong hoat dong chiam séc trude thu hoach c6
thé ké dén nhu bénh thdi nau (Phytophthora spp.),
bénh thdi nhiin (Alternaria spp.), bénh théi than
(Trinidadia atalensis Pole-Evan, Phomopsis citri
Fawcet), hay nhidm nim mdc xam (Botrytis cinerea
Pers.),... Trong khi d6, qua sau thu hoach van c6 kha
nang bi hu hong do hoat dong ciia nam méc vai 2
dong ndm mdc xanh thuong dwgc tim thay la
Penicillium digitatum Sacc. (tao mbc xanh 14) va P.
italicum Weh. (méc xanh duong), ngodi ra
Geotrichum andidum Link gay bénh thdi rita ciing
¢6 kha niang hoat dong, gdy hu hong qua trong diéu
kién bao goi kin. Ngoai ra, cac nghién ctru con cho
thdy co sy hién dién cua rat nhiéu loai ndm trén bé
mit qua c6 thé gay hu hong, dién hinh nhu Aleme
and Guta (2017) da nhan dién dugc 7 dong nam trén
bé mat vo qua cam, bao gdm Aspergilluss pp.,
(13,46%) Penicillium spp. (19,2%), Rhizopus spp.
(1,92%) Mucor spp. (5,76%) Fusarium spp.
(3,84%), Byssochlamys spp. (3,84%) va
Cladosporium spp. (1,92%). Du luong chat bao vé
thuc vat trén bé mit trai duge quan tdm do anh
huéng dén sirc khoé cong dong.

Cong doan rira khong chi dwoc phat trién dé loai
bo cac tap chat vat 1y (dat, cat, 1a, canh kho, ...) ma
con dong vai trd quan trong trong viéc 1am sach bé
mit ca vé tac nhan hoa hoc va vi sinh. Mot hé théng
rua thuong duoc st dung két hop bang chuyen di
chuyén qua qua cac cong doan xtr Iy, vé sinh bé mat,
lam khd, nhung mang, lam rdo. Sau khi rtra so bd
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bang nudc, qua thudng duoc rira trong dung dich co
¢6 tinh khir tring hay hoa chat diét nam, hoic st
dung nudc néng (37-60°C, thoi gian phu hop), tac
dong bang tia UV dé ngan can sy phat trién ciaa nam
mbc gay hu hong (Kassim et al., 2020; Wan et al.,
2020).

Chlorine hién nay van 1a hoa chit c6 tinh khir
tring thuong duoc sir dung. Rouissi et al. (2009) dé
Xuét sir dung chlorine (ndng d6 100-150 ppm) phun
trén bé mat qua, cha sach bé mat qua bang ban chai
va rira lai bang nudc sach dé loai bo hoan toan nim
méc xanh. Baruah and Kotoky (2018) ciing d& nghi
xir 1y chanh bang cach ngdm trong dung dich
chlorine 4% trudc khi bao goéi va bao quan lanh.
Viéc st dung chlorine van c6 nhiéu nhuge diém nhu
can diéu chinh lién tuc ham luong clor va theo ddi
d6 pH cua dung dich dé diéu tri dung. Hon nita, cac
hop chét giai phong clor c6 thé tao ra cac san pham
phu phan hily doc hai (halogen hoa) khi phan ng
véi vat ligu hitu co. Tuy nhién, str dung chlorine van
1a giai phap phd bién, duoc ap dung rong rii nho gia
thanh thap, dé sirdung.

Viéc sir dung cac hoa chit c6 tinh khir tring khac
chlorine nhu acid peroxyacetic (PAA), ozone, nudc
dién giai (electrolyzed water, EW), sodium
bicarbornate cling dugc cha trong. Acid
peroxyacetic 1a mot chit oxy héa manh dugc hinh
thanh tir hydro peroxide va acid acetic, ¢6 tac dung
chéng lai mot loat cac vi sinh vat. San phim phan
hily ctia PAA 1a acid acetic va oxy, khéng doc hai
va khong can budc rira sach. Cac ung dung PAA &
muc 800 pg/mL trong 1 phut 1am giam dang ké ti lé
nim mdc xanh trén chanh (Strano et al., 2017).
Ozone la mdt tdc nhan oxy hoa ty nhién manh, céd
hiéu qua tiéu diét nhiéu vi sinh vat gay bénh khac
nhau (vi khun, virus va bao tir nAm). Hon nita, mot
loi thé dang ké ciia ozone 1a sy phan hay nhanh
chong cia phan tir ozone trong nudc thanh oxy,
khong c6 du lugng. Nude dién giai, duoc tao ra bing
cach dién phan dung dich mudi pha lodng dang dugc
sir dung rat phd bién nho hiéu qua giam dan s6 mam
bénh cua céac vi khudn gy bénh, ngay ca trong nudc
rira qua. Nam 2014, Gobet et al. da cong bd sang ché
sir dung nude dién giai dé xir Iy thu hoach, gitp kéo
dai thoi gian bao quan va han ché ton du hoa chét.

Song song d6, ngdm nudc nong (hot water
dipping - HWD) hay rira bang chdi trong nuéc nong
(short hot water brushing - SHWB) trong thoi gian
ngan, sir dung hoi nong hay khong khi nong (Fallik,
2004; Strano et al., 2017) la nhitng bién phap xt ly
vat Iy, thuong duoc 4p dung cho cdy trong hitu co
hay ap dung cho san pham duoc xuat khau/tleu thu
& cac thi truong c6 yéu cau nghiém ngit vé sir dung
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hoa chit, phu gia. Kassim et al. (2020) da tong hop
nhiéu nghién ctru & minh chimg cho tac dung cua
xtr 1y nhiét trong kiém soat sy thdi rira & nhiéu loai
trai cdy khac nhau, tir bo, 6t dén qua c6 mui. Xu ly
nhiét c6 kha nang lam bét hoat cac mam bénh trén
bé mat hodc bén dudi bé mat, bang cach tao ra sic
d8é khang cuia qua dé irc ché su phat trién cua mam
bénh (Irtwange, 2006). Mac du c6 nhiéu nghién ciru
cho thay viéc xir Iy nuéc nong c6 thé gay tr¢ ngai
cho céc loai qua c6 chira nhiéu tai tinh diu nhu qua
c6 mui (Palou et al., 2002), tuy nhién cac minh
chting tich cyc cua viéc Xt 1y nude nong trén nhom
qua nay cling da dugc ghi nhan. Strano et al. (2017)
da tong hop mot s6 két qua xtr 1y qua c6 mui bang
nude nong, dién hinh nhu hidu qua giam su thdi qua
¢6 muii khi ngdm qua ngap hoan toan trong nudc o
nhiét d6 trén 40°C, thoi gian 2 dén 3 phut; qua cam
Tarocco dugc xur 1y trong nudc nong & nhiét 46 56°C,
20 gidy gitp rc ché hiéu qua sy phat trién cua bao tir
niam P. digitatum khi so sanh véi diéu kién xir Iy
nuée ndéng & 52°C trong thoi gian dai hon. Ché do
nhiét 37°C trong thoi gian kéo dai tir 36 dén 60 gid,
hieu qua nhit 1a 48 gio di duoc
Wan et al. (2020) ap dung cho cam (Citrus sinensis
L. Osbeck cv. Newhall). Phuong phap rira bang chéi
trong nudc nong duoc st dung két hop trén hé théng
rira va phan loai qua. Qua duoc rira lan mot khi duoc
di chuyén trén bang chuyén qua voi phun tryc tiép
nuéc sach, c6 hé théng chdi rioa lam sach bé mat,
rira tiép 1an 2 véi nuée nong (60°C), thoi gian phun
rira 20 dén 60 gidy, sau d6 qua dugc sdy kho bang
khong khi néng (d6i luu cudng birc). So sanh véi
phuong phap HWD, xir Iy theo SHWB cho hiéu qua
cao hon do loai bé cac bun ban, bao tr nAm bam siu
trén b& mat vo qua, nhat 1a cac qua c6 mui co bé mat
hoi san sui, nhung van duy tri chit lwong qua. Strano
et al. (2017) da khang dinh hiéu qua cua xi ly bang
nuée nong (60°C, 20 gidy) theo phwong phap
SHWB gitp giam dang ké su phat trién cia nim
mbc xanh 1a. Phuong phap nay da duoc ung dung
trong san xuat thuong mai & nhiéu qudc gia nhu
Israel, Ai Cap, Indonesia va Morocco cho nhiéu loai
qua khac nhu dwa (Cucumis melo L.), xoai
(Mangifera indica L.) va mét loai qua c6 mui thudc
nhom budi (grapefruit, Citrus paradisi M.). Viéc xu
Iy nude nong qua ciing c6 thé giup gia ting kha ning
khang lai sy ton thuong lanh (Fallik, 2004). Cac
nghién ctru st dung tia cuc tim, chiéu xa ciing dugc
dé xuat nhu mot giai phap ngan su phat trién cua
ndm méc va vi sinh vét gdy bénh (Strano et al.,
2017).

Tai Viét Nam, dinh huéng rira va vé sinh bé mat
Vo cling da va duoc trién khai thyc hién. Dién hinh

37

Tdp 57, S6 chuyén d@é Céng nghé thuc pham (2021): 32-47

nhat 1 nghién ctu cia Nguyén Duy Lam (2011) vé
ché do rira trude xir 1y tao mang cho mot s6 loai rau
qua, da irng dung cac ky thuét co ban nhu: sir dung
phu gia cho phép nhu thiabendazole, imazalil; st
dung nuéc nong, didu chinh pH va dién tich, ...
Song song d6, mic du khong tryc tiép nghién ctiu cu
thé vé ché do rira va vé sinh trai, mot s6 nghién ciru
gan day ciing da cong nhan két qua va str dung ché
d6 rira theo quy trinh ¢6 sdn dé ap dung véo cac loai
trai cay dac san @ DPBSCL c6 cung tinh chat (Nguyén
Van Muoi va ctv., 2005a, 2005b, 2005¢, 2005d).

Nhin chung, ky thuat rira va vé sinh trai la hiéu qua
va tuong dbi d& thuc hién khi da c6 san nén tang
thiét bi cong nghé va thiét bi cho san xuat ché bién.

3.3. Xirly bao mang

Sau qua trinh rua, loai bo chit ban, bao t&r nAm
mbc va mam bénh trén bé mat qua, mot cong doan
dang duoc ap dung rat rong rai trong bao quan qua
¢6 mui sau thu hoach 1a phu mang (coating) 1én bé
mit qua. Pay 1a mot ki thuat dwoc ap dung tir rat
som va su dung thuong mai hoéa hon 30 nam qua &
nhiéu quéc gia. Lép mang ph trai cay phd bién nhat
1a mang phi tong hgp — cac vi nhii tuong anion ¢
chira nhya va/hodc sap (phd bién nhat 1a sap shellac,
sap tir go thong, candelilla, carnauba, sap ong,
polyethylen va dau mo). Viéc bao mang cac san
pham trai cay thuong duoc thuc hién theo nhiéu
cach: (1) ngam, nhung qua ngap trong dung dich bao
mang; (2) phun dung dich tao mang lén bé mat qua;
(3) chuan bi I6p phim dé bao géi qua Trong do,
phuong phap ngam nhing 1a don gian va thuong
duoc 4p dung nhit. Thiét bi nhung mang cong
nghiép duoc thiét ké co ban bao gom: mot phéu chira
day I6p phu nhil twong va c6 cac nganh dé ngan trai
cay chit dong; mot bing tai mang trai cdy qua may
sdy va lam mat; mot may sy 1a mot dudng ham ma
chudi bing tai di qua c6 khong khi néng & 40°C
duoc thoi tir mot chiée quat gén dudi day ctia nd 1én
trai cy. Sau khi say kho, bang tai di vao mot duong
ham khac, noi khong khi lanh dugc thdi dé giam
nhiét &6 san pham (Hinh 4).

Nhin chung, muc dich chinh cta l6p mang phu
la dé giam sy mét khéi lugng qua, han ché sy ton
thuong lanh va ngan can su co rat 16p vo bé mat nho
vao hi¢u qua lam giam sy thoat hoi nudc va ho hép,
cung cap d6 bong trén bé mat qua. Lép mang phu
trén b& mat qua co vai trd cung cap mot rao can nira
kin dbi véi hoi nuéc, oxy va carbon dioxide giita
qua va khong khi xung quanh, ngin ngura thiét hai
vat 1y, suy thoai hoa hoc va ngin chan sy phat trién
cua vi sinh vat gay bénh, kéo dai thoi han stir dung
cua qua (Palou et al., 2015).
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Hinh 4. So' d6 mdt hé théng nhiing mang co ban

(Nguén: Maftoonazad & Ramaswamy, 2019)

Hayat et al. (2017) da d& xuit sir dung mang phu
duoc tao thanh tur resins 18%, imazalil 0,3%,
thiabendazloe 0,5% dé bao quan chanh (nhiét do bao
quan 10°C, d6 4m khong khi 90%, thoi gian bao
quan ting dén 45 ngay). Chen etal. (2019) da d& xuét
sir dung két hop dich chiét caa qua sung (Ficus hirta
Vahl.) va chitosan dé kéo dai thoi gian bao quan
quyt. Maftoonazad and Ramaswamy (2019) ciing dé
nghi sir dung mang phu két hopcua pectin, sap ong
va monoglyceride dé bao quan chanh. Két qua cho
thay surgiam khdi lwong cua qua sau 8 ngay bao quan
& nhiét do lan Iugt 10, 15 va 20°C 1a 2%, 4% va
17%, trong khi mau ddi chimg c6 ty 1& giam khdi
lugng & mirc 6%, 10%, va 24%. Viéc nghién ciu st
dung cac mang an duoc (edible coating, edible film)
da dugc phat trién trong vai thap nién gan day nhu
mot cong nghé than thién véi moi truong. Cac mang
an duoc nay thuong c6 ngudn gdc 1a polymer, phd
bién 1a mang polysaccharide nhu pectin, chitosan,
methylcellulose (MC), hydroxypropyl
methylcellulose (HPMC), carboxymethyl cellulose
(CMC) hay ca mang tinh bt (EI-Mohamedy et al.,
2015; Limchoowong et al., 2016; Maftoonazad &
Ramaswamy, 2019). Thanh phin mang phu, I6p
phim phirc hgp c6 hiéu qua nhat dugc tao thanh nho
su két hop cua polysaccharide hay protein va lipid,
gitp mang phi c6 dic tinh dan hdi, kha niang chiu
dugc gian no tot (Palou et al., 2015).
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Mot diém can luu ¥ 13 yéu cau vé mang bao goi
la khac nhau, khong chi khac biét do phan loai theo
loai ma con bi quy dinh bai trang thai sinh trudng
(kich thuéc, d6 chin, ...). Do d6, mang nghién cttu
thuong ap dung trong pham vi hep khi cho dac tinh
phi hop véi dbi tuong. Dé phat trién ung dung
phwong phép xir Iy bao mang rong ri, can thiét phai
nghién cttu cu thé hon cho mdi ddi twong ap dung.
Day 14 huéng nghién ctru da va dang duoc trién khai
trén cac loai trai cay dac san tai Viét Nam. Nguyén
Duy Lam (2011) da nghién ctru san xuét thanh cong
ché pham CEFORES-CP10-01 (goi tit 1a ché pham
CP-01) va ché pham CEFORES-CP10-02 (goi tit 1a
CP-02) dung cho bao quan cac loai qua c6 mui (cam,
budi, quyt) véi thanh phan chinh 1a sap carnauba,
sap polyethylen (sap PE) va nhya canh kién do. Cac
ché pham nay ¢ dang Iong vi nhii twong dung phu
tryc tiép 1én bé mat cua qua. Hai ché pham da dugc
thir nghiém trén trén cac ddi twong nhu cam sanh Ha
Giang, cam sanh Ham Yén, cam Vinh, buéi Dién,
budi Nam Roi, budi Poan Hung,... déu cho hiéu
qua bao quan t6t, thoi gian bao quan tang lén tir 2-3
lan tiry thudc vao ddi tugng va diéu kién moi truong
bao quan va hoan toan tuong duong véi ché pham
BQE-15 (ché pham bao quan nhap khau tir Hoa Ky).
O khu vuc DBBSCL, qua ho citrus noi chung va budi
noi riéng la cay trong chu dao, c6 san lugng cao va
tiém nang xuat khau lon. Tuy nhién, cac nghién ctu
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vé sau thu hoach cho cac san phim nay con han ché
va chua duoc ung dung thuc té tai doanh nghiép.
Mot s6 nghién ciru tir rat sém ciia nhom nghién ciru
thuoc Trudng Dai hoc Can Tho da cho thay c6 thé sur
dung mang chitosan két hop st dung bao bi LDPE
duc 15 va bao quan lanh dé kéo dai thoi gian bao quan
cam sanh (Nguyén Vin Mudi & Phan Thi Anh Pao,
2003a, 2003b; Nguyén Vin Musi va ctv., 2005a,
2005b, 2005¢, 2005d). Nhin chung, du da duoc trién
khai thuc hi¢n, tuy nhién so lrgng cdc nghién ciru
hién nay van chua twong xting véi tiém ning vé ciy
an qua hién dang co.

3.4. Xirly bao géi

Trong truong hop khong bao mang, bao goi la
bao bi so cap tiép xuc truc tiép vai trai cdy. Trong
truong hop c6 bao mang, bao gbi 1a bao bi thir cap.
Bao g6i co thé khong c6 (i) hodc ¢6 (ii, iii) tinh chat
hd trg bao quan trai cay (i); tuy nhién, bao géi ludn
anh huong truc tiép dén ngoai hinh trai va don vj sir
dung, gitip cho qu4 trinh van chuyén va budn ban san
pham duoc dién ra dé dang hon (Kader & Yahia,
2011).

(i) Cac dang bao bi hé nhu bao ludi, bao ludi xop
khong lam anh hudng dén hoat dong sinh 1y ciia trai,
¢6 tac dung phan chia don vi, han ché ton thuong vét
1y va hd trg van chuyén.

(ii) Cac dang bao bi c6 kha nang hat nudc nhu
bao bi gidy, bao bi carton co kha nang tu hit nuée va
diéu hoa d6 4m cho trai cay. Céac bao bi c6 kha ning
ngin sy tham hoi nudc ciing duoc st dung Vi muc
dich han ché va diéu hoa su thoat am. Bao bi PE,
PET duc 15 ciing dwoc xép vao phan nhom nay.

(iii) Cac bao bi c6 kha ning trao doi khi chon loc
nhu LDPE, PVC, PP, PS, PVDC va PET hoic cac
bao bi mang két hop duoc sir dung nhu cac bao bi
MAP. Bao bi c6 kha ning tham khi thip nhu PA dé
bao quan ¢ trang thai chan khong mot phan.

Nhin chung, MAP céan diéu kién khi quyén voi
ham lugng O, thap va CO, cao ty 1€ nghich, va cac
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vt liéu bao goi duoc sir dung dé duy tri ty 1 nay ma
khong lam thay d6i tinh tham ciia mang thyc vat.
Khi co diéu kién thiét bi, ky thuat MAP thay doi
thanh phan khi ban dau (cha dong) c6 thé dugc ap
dung. Ky thuat cai bién khi quyén thy dong ciing ¢
thé duoc ap dung trong trudng hop khong c6 cac diéu
ky thuat can thiét; trai cay tu thay doi khi quyén theo
thoi gian trong bao bi kin do két qua ciia qué trinh
h6 hap. Ngoai ra, viéc loai bo O,, CO, va ethylene
¢6 thé duoc thyc hién bang cac phu gia hoa hoc nhu
céc tac nhan khang oxy hoa, cac tac nhan kiém tinh,
KMnO, hoac than hoat tinh, v6i thir tu tuong tng.
Yahia et al. (2011) di tong hop cac mot sb loai bao
bi thich hop cho MAP nhu: Polyolefin (gidy thim
dau) cho bao quan MAP qua 6i; PE va PS cho bao
quan MAP qua sung; bo va qua 16 quat c6 thé bao
quan bang bao bi PE va PVC; loai bo ethylene tao
diéu kién thich hop dé bao quan chudi, trai kiwi va
nho. Cac bién phap xur 1y bao géi va bao mang cling
¢6 thé duoc st dung két hop. Sir dung mang chitosan
két hop bao bi LDPE duc 15 va bao quan lanh dé kéo
dai thoi gian bao quan cam sanh (Nguyen & Phan,
2003; Nguyén Vin Mudi va ctv., 2005a, 2005b,
2005c¢, 2005d; Nguyén Vin Muoi & Phan Thi Anh
Pao, 2003). Cam mat dugc xur 1y 4 giai doan: (1) Xt
1y ozone, (2) bao mang CMC); (3) bao goéi PE hoac
PP khong duc 15 va (4) ton trit & 10°C c6 thoi gian
ton trir cam dén 9 tuan (Nguyén Minh Thuy &
Nguyén Thi My Tuyén,2011).
3.5. Bao quan lanh trai cay

Lam lanh/bao quan lanh ciing rat duoc quan tam.
Pay 14 nhan t6 chinh dam bao duy tri trang thai tiém
sinh cua trai cay. C6 hai nguyén tic vang can duoc
tuan thu trong mét kho bao quan lanh:

(1) Nhiét 6 va d6 am twong phai dwoc giir 6n
dinh. Pay 1a duogc coi 1 yéu td chinh trong viéc kiém
sodt toc d6 suy giam trong chudi xir 1y sau thu hoach
Clia tri cdy c6 mui. Mdi loai trai cay khac nhau can
duoc ton trir & nhitng ché do khac nhau (Bang 2).
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Bang 2. Piéu kién bao quan cho mét loai trai cay nhiét déi

ialan DA R Z Mike do Mire
Trai cay Tén khoa hgc Nh:(?t do D?) am le: m d,? "8 sinh nhay cim Thoi gian
(°C) (%) biing (*C) ethylen  ethylene
So-ri Malpighia glabra 0 85-95 -1,4 6-8 tuan
Chudi gﬂa‘éﬁznﬂﬁﬁd's'a"a var. 13-15 9095 08 M H  1-4tin
Sa-ké Artocarpus altilis 13-15 8590 2—4 tudn
Khé Averrhoa carambola 9-10 85-90 -1,2 3-4 tuan
Ming cauta  Annona cherimola 13 90-95 -22 H H 2-4 tudn
Dura Cocos nucifera 02 8590 -0,9 4-6 tuan
Chala Phoenix dactylifera -18-0 75 -15,7 VL L 6-12 thang
Sau riéng Durio zibethinus 4-6 85-90 6-8 tudn
Nho Vitis vinifera 0-5 90-95 2.7 VL L 1-6 thang
Oi Psidium guajava 5-10 90 L M 2-3 tudn
Mit Artocarpus heterophyllus 13 85-90 M M 2-6 tudn
Bon bon Aglaia sp.; Lansium sp. 11-14 8590 2 tudn
Nhin Dimocarpus longan, 47 9095 24 24 tudn
Euphria longan
XEF]L? kisrz;p;(;te Calocarpum mammosum 1315  90-95 H H 2_3 tuAn
Xoai Mangifera indica 13 85-90 -14 M M 2-3 tudn
Ming cuc Garcinia mangostana 13 85-90 M M 2—4 tudn
Pu du Carica papaya 7-13 8590 1-3 tudn
Khom Ananas comosus 7-13  85-90 -1,1 L L 24 tuan
Chubimg ~ Musaparadisiacavar. 3 15 g5 95 g L H  1-5tin
Paradisiaca
Lyu Punica granatum 5-7,2 90-95 -3 VL L 2-3 thang
Chom chom  Nephelium lappaceum 12 90-95 H H 1-3 tudn
Hong xiém  Achras sapota 1520  85-90 H H 2 tudn
gg;g ciu Annona muricata 13 8590 1.2 tudn
Coc Spondias spp. 13 85-90 1-2 tun

VL: rdt thap; L: thdp; M: trung binh; H: cao; Nguon: Kader, 2002

Nhin chung, ddi véi cac loai cdy an trai nhiét doi,
trai cy quen v6i diéu kién 4m nén do 4m twong ddi
can dugc giir cao (RH 85-95%). Khoang nhiét do co
thé chiu dung ciing dao dong rat I6n, tir 0-15°C. Trai
cdy nhiét d6i thuong khong chiu dugc nhiét do thip
(thuong trén 10°C), nén thoi gian bao quan lanh
nhin chung thurong ratngan.

(2) Cac loai cay an qua c6 muc do sinh khi
ethylene khac nhau cdn dwoc bao quan & cac khu vuc
khac nhau (Bang 2). Viéc tiép xac véi ndng do
ethylene cao muc d6 nhay cam lam gia tdng qua trinh
chin, trong nhiéu trudng hop c6 thé gay rdi loan sinh
Iy va tangkha ning tén thuong lanh trai. Dic diém
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sinh khi ethylene phan biét boi nhom trai cay c6 ho
hip dot phat va khong ho hap dot phat. Cac trai cay
bi ton thwong (vat 1y, sinh 1y) cling c6 téc do sinh
ethylene 16n hon rat nhiéu lan, do d6 can duoc loai
bo trong qua trinh xr Iy bao quan. Trong mot vai
truong hop, viéc loai bo ethylene trong kho cling 1a
diéu canthiét.

Viéc didu khién nhiét do qua thap 1a mot van dé
khong mong mudn trong bao quan trai cdy, nguyén
nhén do sy ton thwong lanh (chilling injury, Cl). Nhin
chung, trai cay nhiét dgi c6 diém nhiét d¢ ton thuong
lanh & muc rat cao. Trai cay bi ton thuong lanh gay
réi loan cac hoat dong sinh 1y; do d6 cac biéu hién hu
hong do ton thuong lanh thuong da dang va khong
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giéng nhau. Mot sb biéu hién duoc ligt ké ¢ Bang 3.
Mirc d6 ton thuong lanh phu thudc vao loai, giQng,
giai doan truong thanh va vi tri cua cay trong
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(Lafuente & Zacarias, 2006). Theo Iy thuyét, diém
bao quan lanh tot nhat nam ¢ can trén nhiét do ton
thuong lanh cua trai.

Bang 3. Dau higu bi ton thwong lanh ciia mét sé loai qua nhigt déi

oA Piém tén thwong Diu hi¢u
Trai cay

lanh (° C)
Nau duéi biéu bi, mu trong, méat mui, chin mudn, cung trung tam,
Chubi 12,8 tich tu tannin, da d6i mau, tao duong cham, giam néngd(} ascorbic
acid, chay nudc sim mau, tao vi déng
Xoai 4,4 Giam vi ngot, da xin mau, chin khong dung, mang nau ngoai da
bu du 6,1 Khong chin, 1 da, tich nudc, khong thé thuy phan sucrose
Khém 6.1 Khéng chin, mau vé nau hodc xin, tich nudc, héo hodc xuit vong

cuon, dom xanh, mat mui

(Nguén: Yahia et al., 2011)

3.6. Khai niém chudi 1am lanh va y nghia
cua cong doan lam lanh so'bg

Chudi 1am lanh dugc dé cap chung dén tat ca cac
giai doan quan Iy lién quan dén viéc giam nhiét do va
duy tri nhiét d6 thap dé bao quan va phan phdi san
pham dat chét lwong. Mot dinh nghia khac cua chudi
lam lanh 14 qua trinh loai bo nhiét dan dan khoi san
pham, bit ddu cang sém cang tét sau khi thu hoach
(Yahia, 2010). Quan 1y chudi lanh nén bat dau ngay
sau khi thu hoach va sau d6 tiép tuc trong sudt chudi
xtr 1y. Chudi lanh bao gdm cac budc co ban: lam
lanh nhanh (Iam lanh so bg), lam lanh t6i nhiét do
bao quan, bao quan lanh, van chuyén lanh, phan phdi
lanh (tai nha, trong nha hang, ...). Can phai phan biét
thiét bi bao quan lanh va céc thiét bj 1am lanh so bo
va van chuyén lanh, do thiét bi bao quan chi cho hiéu
qua trong duy tri nhiét 6 thdp nhung téc d6 lam
lanh khong cao.

Nguyén tic vang trong chudi lam lanh 1a: (i) xir
1y 1am lanh céc loai trai cy trong thoi gian s6m nhat
va (ii) khong co6 cac diém gian doan trong chwong
trinh quan 1y nhiét do. O khai niém chudi lam lanh,
cong doan xur ly lanh so b dugc danh gia vai vai tro
quan trong, bang tham chi hon so v&i bao quan lanh.
Viéc tré lam lanh dan dén sy suy giam chit lugng
qua do 4 nguyén nhan chinh: (1) viéc ting téc do ho
hap va trao doi chat lam mat di duong, acid, vitamin
va céc thanh phan khéc; (2) mat khéi lwong do thoat
am; (3) gia tang sy hu hong do théi rita; (4) gia tang
su hu hong do tiép xuc ethylene. Nguyén tic vang
1a 1 gio tré 1am lanh tuong ng Voi 1 ngay mat di
trong qua trinh bao quan. Dbi véi mot sb loai trai
cdy nhay cam, 1 gio tré 1am lanh c6 thé 1am mét di
10% s6 hrong va chit lwong trai. Mdi phut tré 1am
lanh cin duoc tinh toan vao gia tri thwong mai
(Yahiaetal., 2011).

Bang 4. Yéu ciu lam lanh nhanh ciia mét s6 loai trai cay

Trai ciy Thoi gian trélanh 00 g g8 tanh U0 A G

cho phép (gio) tré lanh
Dua ludi rudt cam 8 Maflt nudc Khoéng
Dua ludi rudt xanh 16 Meém thit va chin sém Khong -1,2
Buoi 24 ?ﬁt e KhuySt @Uva ppsne Xir Iy théi hong trong 24 gio
Chanh 24 Téang thdi hong Khéng Xur 1y thdi hong trong 24 gio
Quyt 8 Mat nuée, Khuy@t Eva 50 Xty théi hong trong 24 gic

thoi vo

Cam 16 fﬁ(‘;‘f e, khuyet @EVa 50 Xir Iy théi hong trong 24 gio
Lyu 16 Mit nudc Khong

(Nguén: Yahia et al., 2011)

Diéu quan trong 1a tranh hodc giam viéc phoi trai
sau khi thu hoach dudi anh ndng mat troi va nhiét do
cao trong thoi gian dai. Che mat trai cdy trén rudng
vuon sau khi thu hoach, trong qua trinh van chuyén
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dén co s& dong gbi va trong thai gian chd doi tai co
s déng goi 1a cong doan can thiét. Khi da co diéu
kién, can tién hanh 1am lanh nhanh nhét vé nhiét do
cho phép. Céc loai trai cay khac nhau c6 cac yéu cau
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1am lanh khac nhau (Bang 4). Nho yéu cau can duoc
lam lanh tirc thi vé gan diém dong bang ngay sau khi
thu hoach. Trong khi dé, xoai, chudi va dua ludi rat
d& bi ton thuong lanh nén khong yéu cau lam lanh
nhanh d¢ tranh cac ton thuong khong mong mudn.

Lam lanh bang nudc da hoic bang nudc ¢ uu
diém 1a cho h¢ s truyén nhiét tot nhung trong mot
s6 truong hop sé gy ra tac dong phu khéng mong
mudn. Str dung nudce dé cho mot s6 loai qua mong
gdy nguy co lam t6n thuong co hoc. Trong khi do,
rira bang moi truong nude cling co thé gy tac dong
tiéu cuc khi loai bo di phan bao phu bén ngoai, day
1a 16p mang bao vé ty nhién gitp chdng cac loai vi
sinh vat tin cong gay hu hai (Nguyén Nhat Minh
Phuong va ctv., 2006). Tén twong do nhiém nudc
ciing 1a khéng mong mudn trong trudng hop nguyén
liéu da bi tén thuong vat 1y trude khi xir 1y. Trong
cac trudng hop nay, 1am lanh bang d6i luu khong
khi nén duoc wu tién lya chon.

4. XU LY BAO QUAN TRAI CAY THEO
NGUYEN TAC CHE BIEN GIAM
THIEU

Khai niém thuc phiam ché bién giam thiéu
(minimal processing) hién chi méi duoc dé cap
trong thoi gian gan day. Hién tai,co thé dinh nghia
qué trinh ché bién giam thiéu 1a qua trinh ché bién
thuc phdm nhung van dam bao cac thudc tinh chat
lwong, theo nguyén tic ap dung it cong doan nhét c6
thé nhung can phai du cac cong doan can thiét. Ché
bién thyc pham giam thiéu can phai théa man hai
muc dich: (1) cung cap san pham tuoi dam bao chat
lwong dinh dudng va (2) dam bao chat lwong san
pham trong thoi gian phan phdi can thiét (Arte’s &
Allende, 2014). B6i v6i san pham trai cdy &
PBSCL, cac dang ché bién giam thiéu co6 thé duoc
gap nhu: dang 16t vo san (mit, chém chom); dang
phéan tach sin (cdy c6 mii, siu riéng); dang fresh-
cut (du du, dua ludi, ...).

Ton thuong gay trén trai 1a khong thé tranh khoi
khi thuc hién ché bién giam thiéu. Py 1a nhan t6
lJam mét can bang qué trinh sinh hoa binh thuong
Clia trai dong thoi 1am gia tang cac hu hong theo cac
con dudng khac. Do d6 thong thuong, tng dung ché
bién giam thiéu chi dugc thyc hién trén mot sdloai
trai cay véi dic tinh dac biét giup han ché cac tén
thuong vat 1y trong qua trinh ché bién nhu: ¢6 cdu
truc cung chéc; cac hoat dong sinh hoa trén trai dién
ra cham; hoidc/va c6 thé d& dang phan tach cac bd
phan ctia trai.

Diéu kién bao quan trai cay ché bién giam thiéu
thong thuong déu c6 Gng dung bao mang va
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bao quan lanh. Nhin chung, diéu kién bao quan nay
da giup khéng ché tét sy hu hong ty nhién do cac
hoat dong sinh hoa, vé gan Vi trai twong khi so sanh
theo 1y thuyét (Arte’s & Allende, 2014). Vi vay, so
v6i mdi nguy hu hong sinh hoa, mdi nguy vi sinh
trong trudng hop nay lai cin dugce xem xét véi thir
tu uvu tién hon. So véi loai trai cdy tuong thong
thuong, trai cay ché bién giam thiéu dé bi cac vi sinh
vat xam nhap va co diéu kién phat trién thuan loi
hon, nhat 13 & vj tri t6n thuong sau phan tach. Day
vira 1a nguy nhan gay mét an toan thyc pham, dong
thoi 1a nguyén nhan gy hu hong chinh. Trén thyuc
té, cac vi sinh vét théng thuong trong dét, nudc va
cac ngudn 6 nhidm nhu Listeria monocytogenes,
Escherichia coli  O157:H7, Shigella spp.,
Salmonella spp., Aeromonas hydrophila, Bacillus
cereus, Yersinia enterocolitica va Campylobacter
spp., ky sinh va virus thuong dugc phat hién va la
nguyén nhan giy mét an toan & trén cac san pham ché
bién giam thiéu (Warrine et al., 2009). Do d6, khdng
ché sy phat trién vi sinh vat lic nay dong vai tro
quyét dinh trong van dé bao quan dang thuc pham
nay.

Quy trinh ché ché bién giam thiéu thuong kinh
dién bao gom Trai cdy — Rura 1, vé sinh trai —
Phan tach/Cit nho — Rira 2 — Lam kho (dé réo hoic
ly tim) — Bao go6i — Bao quan lanh (Arte’s and
Allende, 2014). Phan tich sau vao quy trinh, cac rao
can da duoc ap dung gom:

+ Cong doan rira 1 nham loai bo bét bui ban va
cac vi sinh vat nham han ché nhiém chéo va
cong doan rira 2 duoc thyc hién dé loai bo dich qua
va dam bao tinh tiét trung. Trén co s& nay, cac cai
tién theo huéng khdng ché mdi nguy vi sinh ¢é thé
dugc ap dung. Cac bién phap vo hoat vi sinh vat trén
nguyén tic vat 1y hién dai dang dugc nghién ctu
thuc hién nhu: sir dung 4p suat cao, xung anh sang,
dong dién cao tan, tia cyc tim,... (Ahvenainen,
1996). Cac tac nhan hoa hoc co thé duoc thyc hién
nhu: sir dung chlorine, H,O, va str dung 0zone trong
nudC raa  (Arte’s & Allende, 2014; Gonzalez-
Aguilar et al., 2011). Viéc lam kho sau rira 2 duoc
thuc hién bat budc, giup loai nuée nhanh tir ¢6 han
ché sy thay doi sinhhoa.

+ Lanh va MAP 14 rao can thuong dugc tng
dung do dic tinh da hiéu, vira 1a rao can giap han
ché hu hong sinh ho4, vira giup han ché hu hong do
vi sinh vat. Ché d6 lanh va rao can cua trai cay sau
ché bién co thé tham khao & qua trinh bao quan
thong thuong. Thoi gian bao quan cua cac san pham
ché bién giam thiéu thuong ngan, tir 2-3 ngay va tdi
da thuong khong qua mot tuan (Arte’s & Allende,
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2014; Gonzalez-Aguilar et al., 2011). Rao can nay
mang tinh chat bat buoc & cac san pham ché bién
giam thiéu.

O Viét Nam, khai niém ché bién giam thiéu chi
Xuét hién trong khoang thoi gian gan day. San pham
ché bién giam thiéu dugc xép vao dang san pham
mang gia tri gia ting, cho hiéu qua kinh té cao
(Nguyén Minh Thay & Nguyén Thi My Tuyén,
2017). Huéng tiép can van dé chinh tir tap trung tir
khia canh cai thién tinh chat mang bao, dién hinh
nhat nhu nghién ctu cia Lé Pham Tan Qudc va
Nguyén Vin Muoi (2016) da ung dung dich trich tir
cu ha thu 6 do trong bao quan du du dang fresh-cut.
Mic du vay, sé luong cac nghién ctu khoa hoc vé
ché bién giam thiéu phat trién hién con rét it.

5. XU LY CHE BIEN VA BAO QUAN

TRAI CAY THEO NGUYEN TAC
TRIET SINH

V& nguyén tic, ciing c6 thé ap dung nguyén Iy
tiém sinh dé bao quan céac loai trai cay chin hoac bi
ton thuong vat 1y. Tuy nhién, do toc do chuyén hoa
clia cac loai trai cdy nay rat cao, thoi gian bao quan
thuong khong dai va cho gia tri kinh té thap. Nguyén
tac triét sinh (tac ding han qué trinh sinh truong)
dugc phat trién cho nhitng loai nguyén liéu nay, gitup
khai thac duoc gia tri gia tang thay vi phai bo di &
dang thanh pham. Hai loai san pham thuong gap &
dang xu 1y nay la: trai cay lanh dong va purce thit
qua duoc xép vao dang ban thanh pham da qua cac
quy trinh xu 1y nhung chua triét dé va van con gitr
duoc mot sb dic tinh ban dau cua trai (Wan Saidatul
etal., 2013).

Vé co ban, trai cay lanh dong duoc ché bién theo
cach budc: Xt Iy nguyén lidu (tach vo, cit nho) —
Chan — Lam lanh nhanh — Lanh déng. Trong khi
do6, purée trai cayduoc chuan bi véi cac bude don
gian: Xir Iy nguyén liéu (chi lay thit qua) — Thit qua
dugc xay nhuyén hay cha dé tao thanh khéi dong
nhat — Chan — Lam lanh nhanh — Lanh déng. Qué
trinh chan va bao quan lanh dong 1a 2 rao can két
hop trc hoan toan su séng ciia nguyén lidu. Thoi gian
bao quan co thé dat dén 6 thang, tham chi 12 thang
hay 2 nam tiy thudc timg loai san pham (Avena &
Luh, 2006; Bates et al., 2001; Paltrinieri et al., 1997;
Wan Saidatul et al., 2013).

Hai van dé rat dugc quan tdm trong nguyén tac
ché bién nay 1a sy mat huong vi dic trung cua san
pham va sy bién déi mau sic do phan tng hoa nau
cd va khong cé enzyme (Skrede, 1996). Chinh vi
vay, nguyén liéu thuong duoc ap dung céc bién phap
tién xir Iy giap duy tri va on dinh chét lwong ciia san
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pham. Qua trinh chan & cac nhiét d6 tir 60-90°C hay
thanh trung (80-90°C) thuong dugc ap dung tuy
thuéc vao ting loai nguyén liéu giap v6 hoat
enzyme gy hoa nau (Dauthy, 1995; Skrede, 1996).
D6i véi san pham purée, diéu Chlnh pH d&én dudi 4,
phd bién 1a 3 va 3,5 (Wan Saidatul et al., 2013) hay
b6 sung duong dén 30-60% khéi lwong purée (co do
Brix ban dau 14-16%) dé ngan can sy bién d6i mui
vi ciia qué, dién hinh 1a purée xo0ai (Avena & Luh,
2006). Bates et al. (2001) ciing da dé nghi giai phap
ngin can su bién doi huong vi va mau sic cua xoai
bang cach gia nhiét nhanh san pham dén 90°C trong
vong 1 phit, 1am lanh xudng 30°C truéc khi lanh
dong. Trong mot san pham dong lanh hdn hop,
Sistrunk et al. (2006) da dé xuat y tuong mai 1a phdi
tron purée tur dau tdy xanh va dau tdy chin vao dau
tay chin cit 14t dé giup diéu chinh pH tw nhién, ddng
thoi gia tang ham lugng acid ascorbic trong san
pham.

Céc phu gia c6 tac dung chéng déng ciing dwoc
dé nghi bd sung vao purée. Conceigio et al. (2012)
dé nghi bd sung sucrose va pectin vao purée truéc
khi lanh dong. Downey (2002) ciing nghién ciru vé
chat luong cua purée sau lanh dong va tan gia thay
d6i bai khi bo sung cac chat chéng dong khac nhau,
bao gom hydrocolloid, gum va bot sita. Nghién ctru
ciing khang dinh ring viéc bd sung cac
cryoprotectant néu trén lam giam tén thuong vé lanh
déng va tan gia, ddng thoi {tuy thudc vao loai nguyén
liéu ma chét lwong, bao gébm ca gia tri cam quan, c6
thé dugc duy tri hodc tang trudng khi sir dung chét
chéng déng phu hop. Di véi cac san phiam lanh
déng, viéc xir Iy thim thiu tach nude giup han ché
thay ddi cu trac san phiam trong qué trinh lanh
dong. Mbi truong tham thau thuong duoc st dung
1a cac loai duong hiru co (sucrose, glucose, fructose,
hén hop duong nghich dao) nham muc dich lay di
mot phan nudc trong nguyén liéu. X 1y bang ion
Ca2* bing cach b sung CaCl, tir 0,5-2% trong hozc
sau qué trinh chan ciing duoc thuc hién gil'lp duy
trinh tinh chat ciia mang té bao. Trong mot sb trudng
hop (nhu xur 1y khom, bip non) cau tric cua san
pham c6 thé dat bang hoic hon so véi nguyén ligu
ban dau. San pham hdn hop dau tay chin ct lat véi
viéc bd sung 40% purée (ty 1é dau tiy xanh va chin
tuong ng 14 60%:40%) gitip san phim c6 d6 nhét va
ham lwong acid ascorbic cao hon, téng lugng
anthocyanin it hon ciing nhu sic d6 nhat hon so véi
san pham dugc ché bién tir 100% déu tay chin ct lt.
Dic biét 1a san pham 6n dinh mau sic khi thoi gian
bao quan dai.



Tap chi Khoa hoc Truong Pai hoc Cén Tho

Céc phu gia bdo quan cling c6 thé duoc sir dung
dé gia tang tinh 6n dinh cua san pham. Nghién ciru
Durrani et al. (2011) cho thiy purée xoai duoc bao
quan biang cach két hop kali sorbate véi natri
benzoate va acid citric cho chit lwong tét hon han vé
mau sic, huong vi trong 45 dén 60 ngay bao quan.
Tuong ty, Wan Saidatul et al. (2013) ciing da dé xuat
ché bién purée bi dao (Benincasa hispida) khong su
dung nhiét. Két qua khao sat ciing cho thay purée bi
dao duoc bd sung dudng fructose dé diéu chinh do
hoat d6ng cua nudce 1a 0,96 két hop vai diéu chinh
pH dén 3,0 hay 3,5 bang acid citric, sir dung kali
sorbate 1a chit bao quan co tac dong tich cuc trong
viéc cai thién chat lugng purée.

Hudng xir Iy bao quan trai cay theo phuong phap
triét sinh ciing da dugc ap dung phd bién ¢ Viét
Nam. Tuy nhién, cac nghién ctru thong thuong tap
trung ¢ hudng nghién ciru tlen xu ly nhiét do, dién
hinh nhu cac nghién ctru vé anh huong vé dic tinh
clia enzyme hoa nau hoic vé enzyme PME va cau
trac thyc pham sau chan (Nguyén Minh Chon va
Nguyén Phuong Thay, 2006; Tran Thanh Triic va
ctv., 2006; Binh Ly Nguyen 2008a, 2008b, 2008c;
Nguyén Vin Mudi & Tran Thanh Trac, 2014). Cac
nghién ctru theo huéng tiép can sir dung phu gia va
chat bao quan cho phép it phd bién hon, dién hinh
nhét c6 nghién ctru cua Tran and To (2017). Mic du
vay, dang san phém trai cdy dong lanh, c6 hoac
khong qua ché bién 1a dang san phiam xuat khau chu
lyc ciia mot s6 nha may xir 1y trai cdy sau thu hoach.
Diéu nay cho thdy kha niang ap dung cac két qua
nghién ciru sin c6 cho mot s6 loai trai cay co tinh
chat tuong tu.

6. KET LUAN

DPBSCL 1a ving dat giau phu sa va chiu anh
hudng cua khi hau nhiét déi gio mua nén rat thuan
loi cho cac loai trai cdy nhiét d6i phat trién quanh
nam. Duy tri chat lwong tuoi cua trai cdy trén nén
tang ap dung nhiét d6 thap 1a yéu cau bit bugc nham
giam ton that sau thu hoach va kéo dai thoi gian bao
quan. Van dé tén thuong lanh cua trai cay nhiét doi
1a tré ngai lon trong viéc ha thip nhiét ¢ nguyén liéu
sau thu hoach. Do d6, sau khi tién hanh 1am sach so
bo, viéc két hop 1am lanh va bao quan lanh & nhiét
d6 thich hop cho tung loai trai cay vaéi cac bién phap
hd trg khic nhu nhing mang, bao goi c¢6 kiém soat
la diéu can duoc quan tam. Didu kién ky thuat va
kha nang dau tu ludn 1a yéu t quan trong trong viéc
xay dung quy trinh xu ly va bao quan trai cay dat
hiéu qua.
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LOI CAM ON

Nghién ciru dugc thuc hién thong qua su tai trg
kinh phi tir dé tai nghién ctu khoa hoc cap Bo (Bo
Giao duc va Pao tao) “Nghién ctru co s khoa hoc
va thyc tidn dé tng dung phat trién cong nghé tién
tién trong bao quan, ché bién nong thity san ving
pong bing song Ciu Long” (md sd:
CT2020.01.TCT.01) thugc Chuong trinh KH&CN
“Nghién ctru ing dung va phat trién cong nghé tién
tién trong bao quan, ché bién nong thuy san ving
Pong bang Song Ciru Long”.
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