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Tom tit:

Nghién ciru anh hwéng ciia diéu kién bao quan lanh bing cong nghé Hyokan dén chit lwong va giam tén thit sau
thu hoach ciia qua cam dwoe tién hanh trén thye nghiém bio quan cam Valencia 2 tai phong thi nghiém thudc Vién
Nghién ciru va Phat trién Ving. Qua cam dwgc thu hoach véi dd chin vo6 qua 80%. Sau khi so' ché dwoc bao quan
bang hai cong thire (CT): (1) Pdi chirng (PC) dwge bao quan bang ti lanh Sanky nhiét do 2-4°C; (2) Bio quén lanh
bﬁlng cong nghé Hyokan o nhiét d¢ 2°C, dién thé 3.500 V. Qua 4 thang, qua cam dwgc bdo quan bz‘mg ti lanh thwong
co sw suy giam chit lwgng nhanh, dic biét 1a sw suy giam Kkhdi lwgng va chit lwgng cam quan. Qua cam dugc bio
quan bang cong nghé Hyokan han ché hao hut Kkhdi lwgng, giir dwgc d tlro'l, hlr(rng vi, mau sic vo qua va chit lwgng
dinh dudng tot. Vi vay, cong nghé Hyokan dwgc coi 1a cong nghé méi day trién vong trong viéc bao quan lau dai

qua cam.

Tir khéa: bao quan lanh, cong nghé Hyokan, qua cam, Valencia 2.

Chi s6 phén loai: 4.1

Dat van de

Cam, quyt, chanh, budi l1a cay an qua c6 mui chu lyc ctia
nudc ta, c6 lich sir phat trién 1au doi va duoc trong trén khip
céc vung sinh thai ctia ca nude. Trong nhidu thap ky qua,
qua c6 mui ludn 1a mét trong nhitng mat hang xuat khau chu
luc va nhu cau tiéu thu trong nude ciing rat 1on. Cay c6 mii
la loai cay c6 gia tri dinh dudng cao, thit qua c6 chia ham
luong carbonhydrat, protein va chat béo thay ddi tir 4,60-
8,50; 5,80-7,90 va 2,50-9,50 g, cac acid htiu co tir 0,4-1,2%
va trong d6 c6 nhiéu acid c6 hoat tinh sinh hoc cao ctng véi
céc chit khoang va dau thom [1].

Qué cam c6 thoi gian thu hoach rt ngén (35-40 ngay),
dé bi hu hong boi thoi tiét nong trong vu thu hoach, da tao
ra ap luc tiéu thu rat 16m, ddc biét vao dinh vu. Vi vay, viéc
bao quan 14 rat can thiét nhim giam thiéu nhiing thiét hai do
suy giam chat lugng cho ngudi néng dan. C6 nhiéu phuong
phéap bao quan cam dugc ap dung, nhu bao quan ¢ nhiét do
thap, xir Iy hoa chat, phuong phap diéu chinh khi quyén ton
trit. Trong cac phuong phap trén, phuong phép diéu chinh
khi quyén két hop nhiét d6 thap cho thdy nhiéu wu diém,
nhu giam su ton thit khéi lugng, tri hodn qua trinh chin va
giam dugc ton thuorng lanh [2]. Tuy nhién, cac phuong phép
nay chwa du diéu kién dé dam bao an toan vé chat luong cta
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qué trong sudt thoi gian bao quan.

Nghién ctru cua Marcilla va cdng su [3] cho théy, diéu
kién nhiét do bao quan c6 anh huong 16n dén huong vi cta
cam Valencia, nhiét d6 cang thip thi thoi gian bao quan
cang dai (2 thang ddi v6i bao quan 5°C, 1 thang dbi voi
bao quan ¢ 15, 20, 25°C), déng thoi cam dugc bao quan
& nhiét do cang cao thi su thay d6i huong vi cang nhiéu.
Theo nghién ctru ctia Nguyén Minh Thiy va Nguyén Thi
My Tuyén [4], sau 30 ngay ton trir thi cam mat bao quan &
nhiét d6 phong (28-30°C) bi hong nhiéu, trong khi bao quan
& nhiét d6 thip (10°C) thi sau 50 ngay chit lugng cam quan
van con duy tri tét.

Cong nghé Hyokan 1a mgt cong nghé bao quan mai cua
Nhat Ban, cai dat dién ap cao v6i cuong do dong dién thap
dé 1am cham qua trinh oxy héa, ngin chin su phat trién cta
vi sinh vat. Cong ngh¢ nay vua duy tri dugc do tuoi cua san
pham, vira ngin ngira nudc dong bang ngay ca khi ¢ nhiét
d6 dong lanh va bao quan trong thoi gian dai. Cong nghé
Hyokan co thé dugc st dung nhu mét container cai tién,
thuan tién cho qué trinh van chuyén san pham trong thoi
gian dai ma van duy tri duoc do twoi, ngon ctia san phdm

[5].

Trong nghién ctru niy, ching t6i tién hanh danh gia anh
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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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hudng cia cong nghé Hyokan dén chit lvong cua qua cam
trong qua trinh bdo quan ¢ diéu kién nhiét do thap két hop
voi dién truong.

Poi tuong va phuong phap nghién ciiu
Déi twong nghién civu

Pbi tuong nghién ctiru 1a gibng cam V2 (Valencia 2),
dugc thu hoach ¢ do chin 80% dién tich vé qua chuyén sang
mau vang. Qua cam thi nghiém dugc lya chon dam bao tinh
dong deu vé do chin, hinh dang, kich thudc va loai bo nhiing
qua sau bénh.

Phwong phap nghién ciru

B6 tri thi nghiém:

Thi nghiém dugc bd tri v6i 2 CT nhu sau:

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

+ CT bao quan bang cong nghé Hyokan: qua cam duoc
boc trong mang HDPE va bao quan bang ti lanh Hyokan c6
nhiét do 2°C, dién ap 3.500 V.

Thoi gian phan tich chét luong qua cam dugc tién hanh
dinh ky 1 thang/lan, thuc hi¢n bao quan sau 4 thang, phan
tich cac chi tiéu nhu su thay d6i mau sac, hao hut khoi lugng,
d6 cung, ham lugng chat kho hoa tan, ham Iugng acid tong
0, ham lugng vitamin C va danh gia chat lugng cam quan.

Ta lanh: lam lanh
bang khi lanh

Khai quat ciu tao

Loai tu lanh thuong
Hyokan: thém vao
trudng tinh dién

Hinh 1. Hinh anh G lanh Hyokan.

Phwong phap phdn tich cac chi tiéu:

- Xac dinh chi s6 mau sic (L, a) bing may do mau sic
cam tay NR3000. Do tai 3 vi tri khac nhau trén qua cam, gia
tri mau sic duoc danh gia theo hé thong CIE (L, a).

- Xac dinh ty 1& hao hut khdi lugng bang phuong phap
can, su dung can phan tich c6 do chinh xac cao. Ty 1¢ hao

M



s Khoa hoc Néng nghiép

hut khéi luong duoc tinh theo CT:

M, -M
X=——"2.100 (%)
M,

trong d6: X (%): hao hut khdi lugng tw nhién & mdi 1an phan
tich; M, (g): khéi luong qua truée khi bao quan; M, (g):
khdi luong qua & cac lan phén tich.

- Ham lugng chit kho tong sé dugc xac dinh bang chiét
quang ké dién tur.

- Ham lugng acid téng s6 chuan d6 v&i NaOH 0,1N.

- Xac dinh ham luong vitamin C biang phuong phap
chuan d6 voi thude thir 2,6-dichlorophenol indophenol.

- Panh gia chit luong cam quan dya vao phuong phap
cho diém theo TCVN 575-2004.

Phirong phdp xir 1y s6 liéu:

S6 liéu dugc xur 1y thong ké bang phan mém Irristat 5.0
va phan mém Microsoft Excel 2007.
Két qua nghién ciiu va thao luan

Anh hwéng cia diéu kién bdo qudin bing cong nghé
Hyokan dén mau sic qud cam

Mau séc 1a mot trong nhiing chi tiéu quan trong lién quan
chat lugng ciing nhu gié tri cia san pham. Két qua danh gia
mau sdc ciia qua cam tir hai CT Hyokan va DC sau 4 thang
bdo quan vé cac chi s0 L, a dugc thé hién ¢ bang 1.

Bang 1. Mau sic clia qua cam trong diéu kién bao quan bing
cong nghé Hyokan.

Chi tiéu CT Thiang0 Thangl Thiang2  Thing3  Théng4
bC 48,40 47,43 46,700 45,98 45,07°
Chisd L HYOKAN 48,40 48,207 47,53 47,17 46,70
LSD (0,05) 1,23 1,09 1,14 0,93
bC 25,43 26,22 26,53 26,66° 26,92°
Chisda HYOKAN 2543 2545 25,56 25,67 25,95
LSD (0,05) 0,72 0,89 0,87 0,91

Trong cung mot cot, cac CT co chi s6 mi khac nhau thi khac nhau co y
nghia & mdc do tin cay 95%.

S liéu trong bang 1 cho thiy, sau 4 thang bao quan, gia
tri L va a clia qua cam bao quan bang cong nghé Hyokan
va di€u kién tu lanh thuong c6 su khac biét ro rét 6 mic y
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nghia 0=0,05. CT BC bao quan bang ti lanh thuong c6 chi
s6 L giam nhanh tir 48,40 xudng 45,07; chi s6 a ting 1én tir
25,43 dén 26,92.

Qua cam bao quan bang cong nghé Hyokan sau 4 thang
bdo quan duy tri mau sic tot cac chi s6 mau sic van gitt
nguyén nhu qua cam tuoi (chi s6 L ¢ giam nhung rat chdm
tir 48,40 xudng 46,70; chi s6 a thay ddi cham tir 25,43 1én
25,95).

Sy tang 1én vé chi sd a, giam chi s6 L 1a do trong qua
trinh bao quan, mau qua c6 xu huéng chuyén tir vang xanh
sang vang dam. CT Hyokan thay d6i cham hon do c6 sy tac
dong cua dién truong lam céac phan tu bén trong qua dao
dong lién tuc va khong lién két v6i nhau, 1am han ché cac
qué trinh ho hap ciing nhu cic trao d6i chét bén trong qua.
Diéu nay da chung minh cong nghé Hyokan c6 tac dung duy
tri mau sic qua tot hon bao quan trong tu lanh thuong.

Anh huong cua diéu kién bdo quan bdng cong nghé
Hyokan dén do cirng qud cam

Sau thu hoach, sy pha v& cAu trac bén trong dan dén
giam d6 cung cua qua cam s€ lam giam di gia tri thuong mai
clia qua cam. Vi vy, cung véi viée theo ddi mau sic qua,
chung t6i da tién hanh xac dinh d¢ cing qua cam, két qua
dugc thé hién & bang 2.

Bang 2. P9 cting clia qua cam (kg/cm?) trong diéu kién bao quan
bing cong nghé Hyokan va CT DC.

CT Thing0 Thingl Thing2 Thing3  Théng4
bC 7,23 7,10 6,99 6,88° 6,77°
HYOKAN 7,23 7,18 7,13 7,08 7,03
LSD (0,05) 0,09 0,11 0,14 0,13

Trong cting mot cot, cac CT c¢d chi s6 ma khac nhau thi khac nhau co y
nghia & mdc do tin cay 95%.

S6 liéu tir bang 2 cho thiy, ¢ hai CT, d¢ ctimg déu giam
xudng sau 4 thang bao quan. Do cting 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¢ clng ciia qua cam giam nhanh hon
tur 7,23 kg/cm? giam con 6,77 kg/cm?. Sy khac nhau giira
hai CT bdo quan la c6 y nghia ¢ d tin cdy 95%. Nguyén
nhan 14 do trong qua trinh bao quan, cac hop chét cao phan
tir tham gia cdu trac thanh t& bao bi phan giai nhu sy thuy
phan protopectin thanh pectin hoa tan, da lam cho rudt qua
tré nén mém hon, bén canh yéu td thily phan ndi tai cua
protopectin thi vi sinh vat gdy théi hong qua ciing gop phan
pha v& cau trac qua. Viéc két hop xir 1y bang nhiét do va
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dién truong trong cong nghé Hyokan c6 tac dung tc ché sy
phat trién cta vi sinh vat t6t hon, han ché qué trinh ho hap
va trao d6i chat, do d6 cdu trac qua duge duy tri. Thém vao
d6, qué trinh nay con c6 tac dung phan phéi lai tuyén tinh
dau trén v6 qua va 1am nhirng vét ran trén biéu bi khép lai,
ddng thoi e ché hoat dong cua enzyme lién quan dén qua
trinh 1am mém qua, gitp qua cam giit duoc trang thai tuoi
sau 4 thang bao quan.

Anh huong cua diéu kién bdo qudn b(ing cong nghé
Hyokan dén sw hao hut khéi lwong ciia qud cam

Trong qué trinh bao quan thudng co su tén that khoi
luong tu nhién, gidm gid tri dinh dudng va gia tri thuong
pham cua qua. Két qua danh gia su hao hut khdi luong qua
duoc thé hién & bang 3.

Bang 3. Su hao huyt khdi lugng clia qua cam (%) trong diéu kién
bao quan bing cong nghé Hyokan va CT PC.

CT Thiang0  Thing1l  Théng2  Thang3 Thang 4
bC 0 1,31 3,42° 5,49° 8,2
HYOKAN 0 0,56 1,48 2,21 2,8
LSD (0,05) 0,19 0,23 0,32 0,35

Trong cung mot cot, cac CT co6 chi s6 mi khac nhau thi khac nhau ¢6 y
nghta § méc do tin cay 95%.

Tir s6 liéu bang 3 cho thdy, & mdi CT, sy hao hut khoi
luong ting dan theo thoi gian bao quan va c6 su bién doi
khéc nhau. O CT DC, hao hyt khdi lugng xay ra nhanh hon
sau 4 thang bao quan (8,2%), & CT Hyokan co su thay ddi
it hon (2,8%).

Trong qué trinh bao quéan, sy ton that khdi lwong qua
thuong ting do qué bi suy thoai, chat nén bi tiéu hao nhiéu
hon. Béng thoi ¢ giai doan nay, hé keo cua té bao bi ldo hoa
cing lam giam tinh hao nudc nén téc d¢ bay hoi nudc ting
lén dang ké 6 CT BC so v6i CT bao quan bang cong nghé
Hyokan. Két qua nay ciing twong tu trong nghién ctru cta
Hamedani va cong su [6].

Anh hwéng ciia diéu kién bdo qudn bang cong nghé
Hyokan dén ham lwgng TSS, acid tozng s6, vitamin C ciia
quad cam

Chét luong cia qua 1a mot yéu té hang déu dé danh gia
gid tri clia san pham dwoc ngudi tiéu dung chip nhan. Két
quéa danh gia ham luong chat kho hoa tan (TSS), ham lugng
acid tong sd, ham luong vitamin C cta 2 CT bao quan dugc
thé hién & bang 4.

TAP CHI

Hl?(Ai :gﬁ: it Nam 60(12) 12.2018

Khoa hoc Néng nghiép n——

Bang 4. Ham lugng TSS, acid tdng so, vitamin C clia qud cam
trong diéu kién bdo quan bing cong nghé Hyokan va CT DC.

Chi tiéu CT Thing0  Thingl Thing2 Thing3  Thing4
BC 12,52 291°  133% 1357 1392
;’g‘;‘ ligmg  LyOKAN 1252 1287 13000 13,120 1329°
LSD (0,05) 0,08 0,09 0,12 0,14
BC 121 1,12 1,04 0,98 0,89
Ham lugng
acidting  HYOKAN 121 117 1,13 1,09° 1,05°
s6 (TA)
LSD (0,05) 0,05 0,06 0,07 0,07
pC 32,84 2908 2558 1877 1075
Hamluong o an 32,84 G 2906 2819 2437
vitamin C
LSD (0,05) 1,37 1,18 143 0,66

Trong cing mét cot, cac CT ¢6 chi s6 ma khac nhau thi khac nhau c6 y
nghia & mdc do tin cay 95%.

Ham lugng TSS cua cac CT thi nghiém c6 xu hudng
tang Ién, ty 1¢ thuan véi su hao hut khéi luong trong qua. CT
bC tang 11% so voi ban dau; CT bao quan béng cong nghé
Hyokan ting cham hon, ting 6% so v6i ban dau. Hai CT ¢
su khac nhau dang ké & muc ¥ nghia 0=0,05 & thoi diém 2,
3, 4 thang bao quan.

Sau 4 thang bao quan, ham lugng TA cua hai CT ¢6 xu
hudng giam dan, CT PC ham luong acid giam nhanh hon,
giam 26%. CT Hyokan c6 sy gidm nhe, chi giam 13%. Sy
khac nhau ctia hai CT 14 c6 y nghia tai cac thoi diém 2, 3, 4
thang bao quan.

Su gia ting TSS va giam TA ddng thoi ¢ ca CT dan dén
tang chi s6 (TSS/TA) tang tir 10,35 1én 15,64 d6i véi CT DC
va 10,35 dén 12,66 dbi véi CT Hyokan. Tang ty 1& TSS/TA
trong thoi gian luu trir d3 dugc quan sat thiy twong tir trong
cam do Tarocco [7], cam Hamlin va Valencia [3, 8] va trong
budi [9]. Ty 18 TSS/TA cao thudng duoc coi 1a chi s6 chat
luong dbi v6i qua cam, nhung sy gia ting ty 18 nay trong
qua trinh bao quan ciing c¢6 thé kém theo su thay doi ctia mui
vi do sy hinh thanh ethanol trong qua [10].

Tuong ty, s6 liéu & bang 4 cho thiy ham lugng vitamin
C cua hai CT déu giam, CT DC giam kha nhanh, tir 32,84
mg% xudng 10,75 mg% (giam 67% so v6i ban dau), CT
bao quan bang cong nghé Hyokan c6 ham luong vitamin
C giam cham hon, tr 32,84 mg% xuéng 24,37 mg% (giam
26% so v&i ban dau). Cac bao céo khac nhau di chi ra rang,
ham luong vitamin C trong qua thudc ho cam quyt bi mat
di trong qua trinh bdo quan ¢ cac nhi¢t d khac nhau. Trong
truong hop nay, sy phan hity cta vitamin C trong qua c6 thé
duoc giai thich do sy twong tic v6i anthocyanin ¢ nong do
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cao trong qua da lam giam di ham lugng nay [11].

Anh hwong ciia diéu ki¢n bio quéin bang cong nghé
Hyokan dén chit lwong cam quan qud cam

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

Bang 5. Chat lugng cam quan qua cam sau 4 thang trong diéu
kién bdo quan bang cong nghé Hyokan va CT DC.

T I-I:nh thl‘r.c Trgng théi Mii Vi Bllem trung binh Xép Joai
bénngodi  bén trong ' ¢6 trong lrgng :

Cam tuoi 4,8+0,1 4,840,1 4940,1 48401 19295 Tot

bC 3,640,1 3,940,1 400,  40£0,1 15515 Kha

HYOKAN 4,60, 4640,1 48+0,1  47+0,1 1871 Tét

Hysotng 085 095 12

lugng

S6 lidu tir bang 5 cho thdy, & CT bao quan bang cong
ngh¢ Hyokan, trang thai, hwong vi, mau sic qua cam tot
hon, dat diém danh gi t6t, biéu hién & vo van c6 mau vang
tuoi, bén trong mong nudc, mui thom, vi ngot mat. OCT
DC bio quan bang ti lanh thuong c6 chat lwong cam quan
giam dang ké, va chi dat diém s6 & muc kha. Do d6, viéc
bao quan cam bang cong nghé Hyokan cho thdy hiéu qua t6t
sau thoi gian 4 thang bao quan.

Két luan

Bio quan qua cam Valencia 2 bang cong nghé Hyokan,
mot cong nghé bao quan bang dién trudng cua Nhat Ban
& nhiét do 2°C, dién ap 3.500 V cho chat lwong qua cam
t6t hon so voi bao quan trong ti lanh thuong & nhiét do
2-4°C. Qua cam dugc bao quan bang cong nghé Hyokan sau
4 thang van giit dugc mau sic vo qua, do cing qua giam
cham, han ché dugc cac bién d6i hoa 1y nhu hao hut khéi
luong it hon (chi 2,8%), ham lugng TSS tang cham (6%),
ham luong acid giam nhe (13%), ham lugng vitamin C gidm
cham (26%), dic biét chat lwong cam quan van duy tri &
mirc d9 tét.
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Cong nghé Hyokan 1a mot cong nghé méi c6 thé dung
dé kéo dai thoi gian bao quan, duy tri chét luong qua nham
lam tang gia tri va kha nang ti€u thu trong nudc cling nhu
xudt khau ra thi truong thé gisi.
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