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Tom tit:

Nghién ciru dnh hudng cia didu kién bdo quin lanh b?mg cong nghé Hyokan dén chit lrgng va giam tdn thit s.z:u
thu hoach ciia qua cam dwge tién hanh trén thyre nghiém bao quin cam Valencia 2 tai phong thi ng‘hiém thujc VI?II
Nghién ciru va Phit trién Viung. Qua cam dugc thu hoach véi @@ chin vé qua 80%. Sau khi so' ché du'})'c bao quin
bing hai cong thirc (CT): (1) Péi chimg (PC) d:rqc bdo quén bang ti lanh Sanky nhiét dé 2-’4"C;‘ 2 l%ao quén lanh
b%mg cong ngh¢ Hyokan & nhiét d9 2°C, dién thé 3.500 V. Qua ;1 thang, qua c?m dugce bfio quan bing ta lanh thwong
¢6 sir suy giam chat Irgng nhanh, dac biét 1a sw s;uy giam khoi lugng va c.hat Iu'grng.cam quan. ”Qua’cam d:rq‘c bao
quin bi‘ing cong ngh¢ Hyokan han ché hao hut khéi lwgng, giir dwgc dd tll‘(:’l, hu';mg Vi, mau sac vo qua va cﬁhat}trgm‘g‘
dinh dwéng tét. Vi vay, cdng nghé Hyokan dwgc coi 12 cdng nghé méi diy trién vong trong viéc bao quan lau dai

qui cam.

Tir khoa: bio quan lanh, cong nghé Hyokan, qua cam, Valencia 2.

Chi 56 phan logi: 4.1

Batvin de

Cam, quyt, chanh, budi 1a ciy dn qua c6 ml’§i chu lyc cujja
nudc ta, ¢6 lich sir phat trién 1au doi va duoc trong trén khip
cac vung sinh théi cia ca nudc. Trong nh?éu th’:?lp ky qua,
qua c6 mui lu6n 12 mdt trong nhimg mat h:c‘mg xuét khau chu
Iyc va nhu cdu tiéu thy trong nuéc ciing rit 16n. Cay c6 mii
la loai cdy co6 gia tri dinh dudng cao, thit qua cé,cht'ra ham
lugng carbonhydrat, protein va chét béo thay ddi tir 4,60-
8,50; 5,80-7,90 va 2,50-9,50 g, céc acid hitu co tir 0,4-1,2%
va trong d6 c6 nhiéu acid c6 hoat tinh sinh hoc cao ciing véi
c4c chit khoéng va dau thom [1].

Qua cam c6 thoi gian thu hoach rit ngén (35-40 ngay),
d& bj hu hong béi thoi tiét néng trong vu thu hoach, di tao
ra ap lyc ti€u thy rét 16n, dic biét vao qinh vu. Vi viy, viéce
béo quan 1a rét can thiét nhdm giam thidu nhitng thigt hai do
suy giam chit lwgng cho ngudi nong dan. C6 nhidu phuong
phap bao quin cam duogc ap dung, nl}u bao quan ¢ nhjét (ijé
thép, xir Iy hoa chit, phuong phép diéu chinh khi quén ton
trit. Trong cac phuong phap trén, phuong phég diéu chjnh
khi quyén két hop nhiét do thdp cho thdy nhiéu wu diém,
nhu gidm sy tén that khéi lrgng, tri hodn qué trinh chin va
gidm dugc ton thuong lanh [2]. Tuy nhién, cdc phuong phap
nay chua du diéu kién dé dam bao an toan vé chit lugng cua
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qua trong subt thoi gian béo quan.

Nghién ctru cia Marcilla va cdng sur [3] cho thiy, diéu
kién nhiét d6 bao quan c6 anh hudng 16n dén huong vi cua
cam Valencia, nhiét dd cang thép thi thoi gian bao quan
cang dai (2 thang d6i véi bao quan 5°C, 1 thang dbi véi
bao quin ¢ 15, 20, 25°C), dong thdi cam dugc bao quan
¢ nhiét d6 cang cao thi sy thay ddi huong vj cang nhidu.
Theo nghién ciru cia Nguyén Minh Thiy va Nguyén Thi
My Tuyén [4], sau 30 ngay tdn trit thi cam mat bio quén &
nhiét d§ phong (28-30°C) bi hong nhidu, trong khi bao quan
& nhiét d6 thép (10°C) thi sau 50 ngay chét lwong cam quan
van con duy tri tét.

Cong nghé Hyokan 1a mét cong nghé bao quan mdéi cia
Nhat Ban, cai dat dién ap cao v6i cuong d6 dong dién thp
dé 1am cham qua trinh oxy héa, ngan chin sy phat trién cia
vi sinh vét. Cong nghé nay vira duy tri dugc d6 twoi cua san
phim, vira ngén ngira nudc déng bang ngay ca khi & nhiét
dd déng lanh va bao quan trong thoi gian dai. Cong nghé
Hyokan cé thé dugc sir dung nhu mét container cai tién,
thugn tién cho qua trinh van chuyén san phim trong thoi
gian dai ma vin duy tri dugc d¢ tuoi, ngon ciia san phém

[5].

Trong nghién ciru nay, ching t6i tién hanh danh gia anh
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Effects of cold storage conditions
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on the quality of oranges
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Abstract:

A study on the effects of cold storage conditions applying
the Hyokan technology on the quality and postharvest
losses of oranges was conducted for the preservation
of Valencia 2 oranges at the laboratory of Institute of
Regional Research and Development. Oranges were
harvested with 80% fruit ripening. After preliminary
processing, they were preserved by two formulations:
(1) the control preserved by Sanky refrigerator at
temperature 2-4°C; (2) the studied ones preserved
cold by the Hyokan technology at 2°C and 3,500 V.
After 4 months of the storage, oranges preserved by
the refrigerator often had a deterioration in quality,
especially in terms of weight loss and sensory quality.
Oranges preserved with the Hyokan technology reduced
the weight loss, keeped freshness, flavour, peel colour
and good nutritional quality. Therefore, the Hyokan
technology has been considered a promising new
technology in the long-term preservation of oranges.

Keywords: cold storage, Hyokan technology, orange,
Valencia 2.

Classification number: 4.1
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huong cta cong nghé Hyokan dén chat lugng cua qua cam
trong qua trinh bao quan & didu kién nhiét do thép két hop
voi dién truong.
Doi tuigng va phuong phap nghién ciiu

Déi twong nghién ciru

Déi twong nghién ciru 1a gidng cam V2 (Valencia 2),
duogc thu hoach ¢ d§ chin 80% dién tich vé qua chuyén sang
m:éu vépg. Qué cam thi nghiém dwgc lya chon dam bao tinh
dong deu ve do chin, hinh dang, kich thudce va loai bo nhitng
qua sdu bénh,

Phuwong phdap nghién ciru

B6 tri thi nghiém:

Thi nghiém dugc bé tri véi 2 CT nhu sau:

+ CT BC: qua cam dugc boc trong mang HDPE va bao
quan bang t lanh thuong, nhiét d6 2-4°C.

+ CT béo quan bing cong nghé Hyokan: qua cam dugc
boc trong mang HDPE va bao quan bang tu lanh Hyokan ¢c6
nhiét dg 2°C, dién ap 3.500 V.

Thoi gian phan tich chét luong qua cam dwoc tién hanh
dinh ky 1 thang/lan, thuc hién bao quan sau 4 thang, phan
tich cac chi tiéu nhu sy thay d6i maun sic, hao hut khéi luong,

dg cimg, ham luong chat khé hoa tan, ham lwong acid tong
s0, ham luong vitamin C va danh gia chat lugng cam quan.

Tu lanh: lam lanh
bang khi lanh

Khai quat ciu tao

Loai tu lanh thuong
Hyokan: thém vao

trwrong tinh dién
Hinh 1. Hinh anh td lanh Hyokan.

Phwong phap phdn tich cdc chi tiéu:

- Xac dinh chi sé mau séc (L, a) bang may do mau sic
cam tay NR3000. Do tai 3 vi tri khac nhau trén qua cam, gia
tri mau sac duge danh gia theo hé thong CIE (L, a).

- Xéc dinh ty 1¢ hao hut khéi lwvong bang phuong phéap
cén, s dung can phén tich ¢6 do chinh xac cao. Ty 1& hao
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hut khi luong duoc tinh theo CT:

x=M 100 (%)

1

trong d6: X (%): hao hut khéi lugng tu nhién & méi 14n phan
tich; M, (g): khoi luong qué trudc khi bao quan; M, (g):
khéi lugng qua & céc lan phan tich.

- Ham luong chit kho t6ng s6 duge xac dinh b?mg chiét
quang ké dién tir.

- Ham lugng acid téng s6 chuin 6 vai NaOH 0,1N.

- Xéc dinh him lugng vitamin C bing phuong phap
chuan d6 véi thudc thir 2,6-dichlorophenol indophenol.

- Panh gia chét lugng cam quan dwa vao phuong phép
cho diém theo TCVN 575-2004.

Phuwong phap xit Iy 56 liéu:

S4 ligu dugc xir Iy théng ké bing phin mém Irristat 5.0
va phin mém Microsoft Excel 2007.
Két qua nghién eiiu va thao luan

Anh hudng ciia diéu kién bdo qudn bang cong ngh¢
Hyokan dén mau sic qua cam

Mau sic 1a mét trong nhing chi tiéu quan trong lién quan
chét lugng ciling nhwr gi4 tri ciia san phim. Két qua danh gia
mau sic cia quéa cam tir hai CT Hyokan va PC sau 4 thang
béo quan vé céc chi s L, a dugc thé hién & bang 1.

Béng 1. Mau sic clia qué cam trong diéu kién b3o quin bing
cong nghé Hyokan.

Chi tién CT Thing0 Thing1l Théng2 Théng3 Théng 4
bC 48,40 4743 46,70° 45,98 45,07
ChisbL HYOKAN 4840 48,20 47,53 47,17 46,70°
LSD (0,05) 1,23 1,09 1,14 0,93
BC 2543 26,22 26,53 26,66° 26,92°
Chisba HYOKAN 2543 25,45 25,56* 25,67 25,95
LSD (0,05) 0,72 0,89 0,87 0,91

Trong ciing mgt cdt, cac CT cb chi s6 ma khac nhau thi khac nhau cé y
nghia & muc dj tin cay 95%.

S6 liéu trong bang 1 cho thiy, sau 4 thang bao quén, gia

tri L va a ciia qua cam bdo quan bang cong nghé Hyokan
va di€u kién tu lanh thudng cé s khac biét rd rét & mirc y
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nghia 0=0,05. CT DC bao quéan bing ti lanh thudng c6 chi
s6 L giam nhanh tir 48,40 xudng 45,07; chi so a tdng 1én tir
25,43 dén 26,92.

Quaé cam bao quan bing céng nghé Hyokan sau 4 thang
bao quan duy tri mau sic tdt, cac chi s mau séc vin giir
nguyén nhu qua cam tuoi (chi s L c6 giam nhung rét cham
tir 48,40 xudng 46,70; chi sé a thay déi cham tir 25,43 1én
25,95).

Su ting 1én vé& chi sd a, gidm chi s L 1a do trong qua
trinh bdo quan, mau qué c6 xu huéng chuyén tir vang xanh
sang vang ddm. CT Hyokan thay @i cham hon do c6 sur téc
dong cua di¢n truong lam céc phan tir bén trong qua dao
ddng lién tuc va khong lién két v6i nhau, 1am han ché cac
qua trinh hé hép ciing nhu céc trao ddi chét bén trong qua.
Diéu nay da chimg minh céng nghé Hyokan c6 tic dung duy
tri mau sic qué tét hon bio quén trong tii lanh thudng.

Anh huéng cia diéu kién bdo qudn bing cong nghé
Hyokan dén d cieng qua cam

Sau thu hoach, su pha v& céu tric bén trong din dén
giam d¢ cimg cuia qua cam s& 1am giam di gi4 tri thuong mai
cua qui cam. Vi viy, cing véi viéc theo ddi mau sic qua,
chiing t6i d3 tién hanh xac dinh d6 cing qua cam, két qua
dugc thé hién ¢ bang 2.

Bang 2. D} ciing clia qua cam (kg/cm?) trong diéu kién bao quan
béing cong nghé Hyokan va CT PC.

CcT

Théing0 Théngl Théng2 Tbén\g 3  Thang4
bC 7,23 7,100 6,99° 6,88 6,77°
HYOKAN 723 7,18 7,13 7,08 7,03
LSD (0,05) 0,09 0,11 0,14 0,13

Trong ciing mt cdt, cac CT co chi s6 mi khic nhau thi khac nhau co y
nghta & muc dg tin cay 95%.

S lidu tir bang 2 cho théy, & hai CT, dd cimg déu giam
xubng sau 4 thang bao quan. P$ cimg qua cam ¢ CT Hyokan
giam it hon & CT BC, chi giam tir 7,23 kg/cm? xudng 7,03
kg/em?. O CT BC, d¢ cimg cia qua cam giam nhanh hon
tr 7,23 kg/cm? giam con 6,77 kg/cm?. Su khac nhau gitra
hai CT béo quan 13 c6 y nghia & d0 tin cay 95%. Nguyén
nhan 14 do trong qué trinh bao quan, cc hop chét cao phén
tir tham gia céu triic thanh té bao bj phan giai nhu sy thiy
phén protqpectin thanh pectin hoa tan, da lam cho rudt qua
tr6 nén meém hon, bén canh yéu t thiy phan ndi tai cia
protopectin thi vi sinh v4t gay théi hong qua ciing g6p phén
pha v& cau tric qua. Viée két hop xir 1Y bing nhiét d6 va
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dién trudng trong cong nghé Hyokan c6 tac dung trc ché su
phat trién cia vi sinh vét t5t hon, han ché qua trinh hé hip
va trao dbi chit, do d6 cdu tric qua dugc duy tri. Thém vio
d6, qué trinh nay con c6 tic dung phan phdi lai tuyén tinh
diu trén v6 qué va 1am nhimg vét ran trén biéu bi khép lai,
ddng théi e ché hoat dong clia enzyme lién quan dén qua
trinh 1am mém qua, gitp qua cam giir dugc trang thai tuoi
sau 4 thang bao quan.

Anh huéng ciia diéu ki¢n bdo qudn bing cong nghé
Hyokan dén sy hao hut khoi legng ciia qud cam

Trong qua trinh bao quéan thudng cé sy ton théit khéi
lrong tu nhién, giam gia tri dinh dudng va gia tri thuong
phdm cia qua. Két qua danh gia sy hao hut khéi lrgng qua
duoc thé hién & bang 3.

Bang 3. S hao hyt khéi lugng ciia qua cam (%) trong diéu kién
bdo quan bing cong nghé Hyokan va CT PC.

CcT Thing0 Théngl Théng2 Théng3 Théng 4
BC 0 131 3426 5,49° 82>
HYOKAN 0 0,56' : 1,48 2,21 72,8'
LSD (0,05) 7 0,19 0,23 0,32 0,35

Trong ciing mét cft, cac CT c6 chi s6 md khac nhau thi khac nhau c6 y
nghia d mdc dg tin cdy 95%.

Tir s6 liéu bang 3 cho thdy, & mdi CT, sy hao hyt khdi
lugng ting din theo thoi gian bao quan va c6 sy bién ddi
khac nhau. G CT BC, hao hut khéi lugng xay ra nhanh hon
sau 4 thang bao quan (8,2%), & CT Hyokan c6 su thay débi
it hon (2,8%).

Trong qua trinh bao quan, sy tén thit khdi lugng qua
thudong ting do qua bi suy thoéi, chit nén bj tiéu hao nhiéu
hon. Ddng thoi & giai doan nay, hé keo ciia té bio bi 130 héa
ciing lam giam tinh hdo nuéc nén tc d6 bay hoi nuéc ting
1én déng ké & CT DC so véi CT bao quén bing cong nghé
Hyokan. Két qua nay ciing twong tu trong nghién ciru cia
Hamedani va cfng su [6].

Anh huong ciia didu kién bdo quin bing cong nghé
Hyokan dén ham lwgng TSS, acid tong sé, vitamin C ciia
qud cam

Chét lugng cua qua la mét yéu td hang déu dé danh gia
gi trj cia san phdm dugc ngudi tiéu ding chip nhan. Két
qua danh gia ham lugng chit kho hoa tan (TSS), ham lugng
acid téng sb, ham luong vitamin C ciia 2 CT bao quan duge
thé hién & bang 4.
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Bing 4. Ham lugng TSS, acid tdng s, vitamin C clia qua cam
trong diéu kién bao quan biing cdng ngh¢ Hyokan va CT BC.

Chi ti¢u CT Théng® Thingl Théng2 Thing3 Théngd
BC 12,52 29 133 135?139
:‘é’s‘”“"“g HYOKAN 1252 1287 13000 13127 1329
LSD (0,05) 0,08 0,09 0,12 0,14
121 L1 10 098 0%
Him lugng - B
acidténg  HYOKAN 121 e 1,13 1,09 1,05°
I . S . o . B . I _ o _
so (TA) : T
LSD (0,05) 005 0,06 007 007
BC 3284 2908 2558  187P 1075
Him lugng AN 29 it oance aeloe gdam
e L L
LSD (0,05) 137 1,18 143 0,66

Trong ciing mot ct, cac CT c6 chi s6 ma khac nhau thi khac nhau c6 y
nghia & muc dd tin cdy 95%.

Ham lugng TSS cua céac CT thi nghiém c6 xu hudng
tang 1én, ty 1¢ thudn véi sy hao hut khéi luvong trong qua. CT
DC ting 11% so véi ban dau; CT bao quan bing céng nghé
Hyokan ting cham hon, ting 6% so v&i ban d4u. Hai CT c6
su khac nhau dang ké & mirc ¥ nghia 0=0,05 & théi diém 2,
3, 4 thang bao quan. )

Sau 4 thang bao quan, ham lugng TA cua hai CT c6 xu
huéng giam dan, CT BC ham luong acid giam nhanh hon,
giam 26%. CT Hyokan cé sy giam nhe, chi giam 13%. Sy
khac nhau ciia hai CT la c6 y nghia tai cac thdi diém 2, 3, 4
thang bao quan.

Su gia ting TSS va gidm TA ddng théi & ca CT din dén
ting chi s (TSS/TA) tang tir 10,35 1én 15,64 d6i v6i CTBC
va 10,35 dén 12,66 d6i véi CT Hyokan. Ting ty 16 TSS/TA
trong thdi gian hwu trir d3 dugc quan st thiy tirong tir trong
cam do Tarocco [7], cam Hamlin va Valencia [3, 8] va trong
budi [9). Ty 1é TSS/TA cao thudng dugc coi 1a chi s6 chét
lugng ddi véi qua cam, nhung su gia ting ty Ié ndy trong
qua trinh bdo quén ciing c6 thé kém theo sy thay ddi cia mui
vi do sy hinh thanh ethanol trong qua [10].

Tuong ty, s liéu & bang 4 cho thdy ham lugng vitamin
C ciia hai CT déu giam, CT BC giam kha nhanh, tir 32,84
mg% xudng 10,75 mg% (gidzm 67% so véi ban diu), CT
bao quan bing cong nghé Hyokan c6 ham lwgng vitamin
C giam chdm hon, tr 32,84 mg% xuéng 24,37 mg% (giam
26% so véi ban dau). Cac b4o céo khac nhau di chi ra ring,
ham lrong vitamin C trong qua thudc ho cam quyt bi mat
di trong qua trinh bao quan & cac nhiét d6 khac nhau. Trong
trudng hop ndy, sy phan hiy cia vitamin C trong qua cé thé
dugc giai thich do sy twong tac véi anthocyanin & nng do
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cao trong qua da lam giam di ham lugng nay [11].

Anh hudng ciia diéu kién bio quin bing cong nghé
Hyokan dén chit lwgng cdm quan qua cam

Két qua danh gia cam quan qué cam dugc bao quéan theo
CT DPC va bio quéan bing cong nghé Hyokan sau 4 thang
duoc thé hién & bang 5.

Bang 5. Chat lugng cdm quan qua cam sau 4 thing trong diéu
ki¢n bao quan béng cong nghé Hyokan va CT BC.

cr ;';:"ngi.‘ :g’:fo‘::‘ Mi v zﬁ:;:‘:fui:’:" Xep logi
Camtuoi 4820 48401 49:01 484001 19295 Tot
B W01 3901 4001 4041 1515 Kb
HYOKAN 46401 4001 4801 4700 1871 Th
l}:rin ‘fg’ g 085 095 12

$6 liéu tir bang 5 cho thdy, & CT bao quan bing cong
nghé Hyokan, trang théi, huong vi, mau sic qua cam tbt
hon, dat diém dénh gi4 tét, biéu hién & v6 vin c6 mau vang
tuoi, bén trong mong nuéc, mui thom, vi ngot mat. G CT
DC bao quan bing ti lanh thudng c6 chét lugng cam quan
giam dang ké, va chi dat diém s6 & muc kha. Do do, viéc
béo quén cam bang céng nghé Hyokan cho théy hiéu qua tét
sau thoi gian 4 thang bao quan.

Két [uan

Bao quén qua cam Valencia 2 bing cong nghé Hyokan,
mot cong nghé bao quan béng dién truong cia Nhat Ban
6 nhiét d6 2°C, dién 4p 3.500 V cho chét lugng qua cam
t6t hon so véi bao quan trong ti lanh thudmg & nhiét doé
2-4°C. Qué cam dwoc bao quin bing céng nghé Hyokan sau
4 thang vin giir dugc mau sic vo qua, dj cimg qua giam
chim, han ché dugc cac bién dbi héa Iy nhu hao hut khéi
Iuong it hon (chi 2,8%), ham lugng TSS ting cham (6%),
ham lugng acid giam nhe (13%), ham luong vitamin C giam
chdm (26%), déc biét chét luong cam quan vin duy tri &
murc d¢ t6t.

) "‘ m\/lét Nam 60(12) 12.2018

Cong ngh¢ Hyokan 12 mdt cong nghé méi c6 thé ding
dé kéo dai thoi gian bdo quén, duy tri chit lugng qua nhim
lam tang gié tri va kha ning tiéu thy trong nudc ciing nhu
xuét khéu ra thj tnrong thé giéi.
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