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TOM TAT

Muc dich nghién ciru nay 13 khao st dom yéu t6 anh hudng cla néng d6 khi O, thip va néng
d6 khi CO; cao so véi digu kién moi trudng, dén sy bién doi sinh 1i va sinh h6a cta qua 6t trong
qué trinh bao quan., Tién hanh 9 thi nghiém vé&i hé théng thiét bi thi nghiém khi quyén kiém sodt
gom 9 budng cé chuc ning diéu chinh doc lap duoc 4 thong sé 13 ndng d6 khi O,, ndng do khi
CO,, nhiét d6 va @6 am, tuong img dd chinh xdc (£0,5 %,£0,5%,+0,5°C, £2 %). Trong s6 9
thi nghiém ¢6 4 thi nghiém dugc thuc hién & néng d6 khi O, thip 2 %, 4 %, 6 %, 8 %), 4 thi
nghiém dugc thuc hién & nong 86 khi CO; ca0 2 %, 4 %, 6 %, 8 %) va 1 thi nghiém d6i chimg
thyc hién & diéu kién méi trudmg khéng diéu chinh khi, tit ca 9 thi nghiém duoc bio quan &
nhiét 46 10 °C va 4 dm 90 %. Cic miu ot thi ngh1em dugc so ché, xi i & cung ché 4% voi
lugng méau sir dung trong thi nghiém la 3000 g, thoi gian khao sét 1a 24 ngay va chu ky lay mau
8 ngay/lan. Sy bién dm chat lrong cha qua ot duge dénh gia thong qua céc chi tiéu sinh héa gom
ham hrgng dudmg téng s6 (%), ham lvgng axit hiru co tong s6 (%), ham lugng vitamin C
(mg/kg) va chat lurong cam quan (dmm) Két qua thu dige cho thiy mién bién thién phi hop ¢
nong d6 khi O, thiap tir 2 - 4 % hoic nong d6 khi CO, cao tir 3 - 6 % ¢6 hiéu tng tich cuc dén
kha ning kim ham sy gid héa va lam kéo dai thdi gian bao quan qua 4t twon.

Tir khéa: bao quan, nong d6 khi oxy, ndng d khi cacbonnic, khi quyén kiém sodt, qua 6t.

1. MO PAU

Cay ot ¢6 tén khoa hoc Capsium vo1 hal nhom ot phn bién 1a t cay (Capsicum frurescens L)
va ot ngot (Caps:cum annuum L.). Tai Viét Nam 6t 1a loai ndng san c6 gid tri kinh té cao, ngnﬂl
nhu cau tiéu thy né1 dia, chu yeu van la xuat khiu sang cdc thi truong Nhat, Han Quéc, EU..
Tuy viy tinh hinh san xuét ché bién va xuit khiu 6t con gip nhiéu khé khin trong cac khau 50
ché va bao quan sau thu hoach, Véi dic thi ot 1 loai qua hd hip d6t bién va thlmrng gip mot 50
bénh sau thu hoach do vi khuén, méc x4m, mdc den, bénh thdn thur..., nén thdi gian bao quén
ngan vgi mirc tén thit 13 khi cao, cu the: & didu kién mdi truomg chi ban quan dugc 3 -5 ngﬁy va
& diéu kién lanh T 15 - 20 ngay. Dé glam thiéu tﬂn thit sau thu huach nhu cin ddi méi cang
nghé néng cao chat lrong &t phuc vu ndi tidu va xudt khiu 13 thue su cin thiét. Téng hop mot so
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két qua nghién clru vé bao quan ot bing phuong phﬁp khi quyen kiém soat (Controlled
Atmosphere) trén thé gidi cho thdy kha niang kim ham cuong do hé hap, han che sy gdy hai cua
vi sinh vat va ké€o dai thoi gian bao quan dugc te 30 - 38 ngay vai cac thong sO clia moi truong
duoc diéu chinh trong khoang nong d6 O; 1 -4 %, nong do khi CO, 2 - 6 % va nhiét d6 tir 5 -

12°C[1,2,3,4,5,6].

Trong pham vi nghién ciru nay chiing t6i tién hanh khao sdt dac tinh sinh If va sy bién déi
sinh héa cua qua 6t cay vdi cac yéu t6 thuc nghiém la nong do khi O, va nong do khi CO,. Muc
dich cua nghién ciru nhiam x4c dinh mién bién thién c6 hiéu img tich cuc trong viéc kim ham qué
trinh hé hap, han ché blE[l do6i sinh héa, l1am co s& thiét 1ap mé hinh thue nghiém da yéu to dé
x4c dinh duoc ché db tdi wu bao quan qua ot bang phuong phép khi quyén kiém sodt.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Giong 6t cay An d6 F1 TN 138, trong tai huyén Khoai Chau tinh Hung Yén, loai qua dai 8 -
10 cm, dudmg kinh 0,8 - 1 cm, trong luong qua tir 4 - 6 g. Ot duoc thu hoach vao théi diem tir 85
- 90 ngay sau khi gieo trong.

2.2. Phuong phap nghién ciru
2.2.1. Thiét bj sur dung

Hé thong thiét bi thi nghiém Hinh 1 tai phong thi
nghiém cua B6 mon nghién ciru cong nghé bao quan nong
san - Vien Co dién nong nghiép va Cong nghé sau thu
hoach. Cau tao hé théng gém 10 buung kin cé cau tridc
hinh tru nim ngang, dung tich 90 lit/buéng. Trong d6 gdbm
9 buung co the diéu khién va giam sat doc lap duoc 4
thdng s6 bao gnm nhiét do, d6 4m, nong do khi Oy, nﬂng
do khi CO; va 1 budng lam nhiém vu d6i chimg c6 the
diéu khién giam sat dugc 2 thong s6 1a nhiét d¢ va do 4 am.
Chirc ning diéu khién bang hé PLC két néi mdy tinh cé
thé cap nhat va luu trix s lidu trong qua trinh thi nghiém.
Céc cam bién nhiét do va do 4m hiéu FOX (Han Qudc) ¢c6
do chinh xac twong g + 0,5 °C va £ 2 %. Céc cam bién
nnng do khi O, va nong doé khi CO, cua hing Detcon  Hinh 1. Hé théng thiét bi thi nghiém.
(My) c6 d6 chinh xdc + 0,5 %.

2.2.2. Phuong phdp bé tri thi nghiém

Tién hanh 3 nhém thi nghiém: (i) 4 thi nghi¢m ki hiéu (Oy;, Oz, Oy3 , Oy4) khao sét anh
hudng cua néng dd khi O, thap trong khoang 2 + 8 % vé&i budc nhay 2%, trong cling diéu kién
néng do khi COZ duy tri & mirc 0,5 % (ii) 4 thi nghiém c6 ki hiéu (O,y, Oy, 0,3, O,4) khao sit
anh hudng cia néng d6 khi CO, cao trong khoang 2 + 8 % va&i budc nhay 2 %, trong cung diéu
kién nong do khi O, duy tri ¢ mic 20 %; (iii) 1 thi nghiém doi ching ki hiéu (DC) & diéu kién
mo1 truong, khong diéu chinh néng dé khi O, va CO,. Chuén bi 9 mau nguyén liéu 6t qua tuoi
véi khéi luong 3000 g/méiu, duoc so ché va xir I nguyén liéu cling ché d6 bing nhing dung dich
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giaven ndng dd 1,5 ml/lit nudc trong thoi gian 2 phiit & nhiét 46 52 + 1 °C, dé rdo ty nhién trudce
khi bao quan [7]. Ché d6 bao quan cua 9 thi nghlqm Onhiétdd 10+£0,5°Cvadé am 90+ 2 %.

Thoi gian khao sdt 1a 24 ngay, vdi 4 lan lay mau phén tich ddnh glﬁ chét lwong tai céc thdi diém
ban dau va 3 lan tiép theo véi chu ky 8 ngay!lan Maéi lan ldy mau phan tich v&i khéi leong 600
gam duqc thuc hién 3 14n lap lai dé lay két qua trung bmh Muc tiéu cha thuc nghiém dm;m xac
dinh gom 4 chi ti€u dai dién: ham lm::rng duong 1ong sd (%) va ham lugng axit hiru co tong s6
(%) thé hién sy bién dbi sinh héa c6 anh huéng gidn tiép dén chit luong trong qué trinh bio

quan ot va ham lrong vitamin C (mg/kg), chét lupng cam quan (diém) 12 2 chi tiéu phan anh
true tiép chét lugng bio quan 6t.

2.2.3. Phuong phdp phan tich chdt lieong va xut Ii 56 lidu

Phwong phéap lay méau qua twoi theo TCVN 5120 - 90; Pinh gia chat lrong cam quan theo
TCVN 3218: 2011 bﬁng lap Hoi d6ng cham diém. Trong d6 4 chi tiu d4nh gid chit luong cam
quan v&i rau qua ndi chung gém mau sic, mii, vi vi trang thii, dbi véi qua &t chi tiéu mui va vi
khé xdc dinh sy khdc biét trong qua trinh bao quan, mét khic da c6 céc chi tiéu phén tich sinh
héa, do vay dé danh gia chit luong cam quan cua qua at chi lya chon 2 chi tiéu dai dién 13 mau
sdc vo va trang thai qua. Céac chi tiéu duoc danh gia riéng ré bang phwong phip md ta tuong rng
theo thang 5 diém, diém cao nhit la 5, diém thap nhét 13 1. Trong d6, mirc wu tién trang th4i qua
vo1 hé s6 quan trong 2,5 va mau sic vo hé s6 quan trong 1a 1,5, 1i do trang thdi qué théng qua dd
cirng va be mit nhin hay nhan la bleu hién mirc 43 duy tri chét lugng trong qud trinh bao quan
6t. Mirc xép loai theo tong diém: tbt (18,2 - 20), kha (15,2 - 18,1), trung binh (11,2 - 15,1), kém
(7,2 - 11,1), héng < 7,1. X4c dinh him luwong dudng tong s6 theo TCVN 4594 - 88; Ham luong
axit hiru co tong s6 theo TCVN 5483 - 91 va ham lugng vitamin C theo TCVN 6427 - 2: 1998
(ISO 6557/2:1984).

S6 liéu thi nghiém duoc thong ké va phan tich ANOVA, kiém dinh LSD (5 %) dé so sénh sir
khac bigt trung binh gira cic lan lap lai, s dung phan mém Excel va SAS.

3. KET QUA VA THAO LUAN

3.1. Anh hwréng ciia nong dé khi O, thip dén sy bién doi sinh li va sinh héa ctia qua 6t twoi
w. Bién d6i ham lugmg dwomg tong s6

Quan sat Hinh 2 nhén thay thay sau 8 ngay bao quan ham lugng dudng tdng s6 ting & tit ca
cac thi nghiém, tuy nhién khi nong d6 khi O, cang thap thi mirc gia ting it. Mirc gia tang cao nhit
quan sat dugc ¢ thi nghiém DC tr 3,51 % trong nguyén ligu ban du l1én 4,85 %, va mic ting
thép nhit quan sit duoc 12 4,58 % img vo1 mau Oy;. Khi thot gian bao quan dén ngay thit 16, rng
vo1 4 thi nghiém ¢ ndng d6 khi O, thap thi ham lugng duOng tong s6 ¢6 xu huéng gidm chim va
bét ddu giam nhanh hon cho dén ngay thi 24 vé gin gid trj ban dau. Nguoc lai vai thi nghiém PC
tr ngay thir 8 den ngﬁy thir 16 thi ham lucmg dudmg tdng sb c¢6 xu hudng ting nhe va sau d6 giam
nhanh xudng dén giatri thip hon so véi cdc thi nghiém c6 néng 36 khi O, thap Piéu nay r.:hu'ng
t¢ qua trinh chuyen héa cia qua 6t sau thu hoach xay ra manh mé ¢ giai doan dau thdng qua qia
trinh hd hap dé thuc hién c4c phan 'rng sinh héa tao duong va d6ng thoi voi su tiéu hao cdc thanh
phén co chit khac nhu tinh bdt, centulo, axit hin co... tiép den giai doan sau chinh lugng dudng
tao ra lai [a co chét cho qué trinh chuyén héa tao ra mdt s& chit hime co méi, khi d6 h::’nm lugng

327



Pham Anh Tuén, Va Thi Nga

duong téng 86 ¢6 xu huong giam. Két qua trén cho thay nong d6 khi O, thap hon 6 % c6 hiéu
(g kim ham qua trinh h6 hap manh hon dan dén bién d6i ham luong duong tong sé chim.

b. Bién doi ham luong axit hitu co tong so

Hinh 3 cho thay, nhin chung trong ca 4 thi nghle:m nong d6 khi O, thap khong anh huong
nhiéu dén ham luong axit hitu co tong so. Tuy vdy vdi céc thi nghiém ¢6 nong d6 khi O, khic
nhau sau 24 ngay béo quan cing c6 sur khac biét. Cu the cac thi nghiém Oy, va Oy, ¢6 ham luong
axit hiru co tong sé thap hon so véi nguyén liéu ban dau 1a 3,88 % twong tmg 3,61 % va 3,76 %,
mit khdc cac thi nghiém O3 va O;4 thi ham lugng axit hiru co tong so tang cao hon so véi
nguyén li€u twong (g 12 3,91 % va 3,97 %. Trong khi vai thi nghiém DC thi ham luong axit hin
co tong so trong qua trinh bao quan c6 toc dd gia ting manh hon nhiéu. Piéu nay 1a do qua trinh
sinh héa dién ra manh hon & mbi truong giau O,, mat khac cuong do ho hap manh hon dan dén
su hao hut trong luong do mat nudc cing dan den ham lrong axit hiru co tong SO tang Két qua
nay la tuong dm phu hop v&i nghién ciru [6]. Dbi véi qua ot tmng qua trinh bao quan ham hurgng
axit hira co tong sb ludn gia tang ké ca khi ham luong dudng tong s6 ting & giai doan diu vi
giam vao gial doan sau. Day 1a su khéc biét so vai cdc loai rau qua néi chung khi ham lurcmg axit
hiru co tong s6 thudng ¢é xu hudng giam trong qua trinh bao quan. Két qua cho thay nong do khi
O, trong khoang tir 2 - 4 % c6 kha nang kim ham qua trinh ho hap va dan dén su gia ting cham
hon ciia ham luong axit hiru co tong so.
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Hinh 3. Anh ‘huong cua nong d6 khi 0, thap

Hinh 2. Anh huong cia nong d¢ khi O, thap dén su dén sur bién doi ham lugng axit hitu co tdng sd.
bién d6i ham lugng dudng tong sé.

c. Bién doi ham lwong vitamin C

Quan st Hinh 4, nhan thiy nhin chung 4 thi nghiém c6 nong d6 khi O, thip, ham luong
vitamin C c6 xu huéng ting sau 8 ngay bao quan tir 100,12 mg/kg & nguyén liéu ban dau lén
twrong Ung (132,34; 128,23; 122,26; 114,57 mg/kg), sau d6 dén ngay 24 thi ham lugng vitamin C
giam nhanh (61,21; 56,69; 50,83; 43,34 mg/kg). Trong khi d6 mau doi ching DC ham luong
vitamin C suy giam lién tuc cho den ngdy 24 chi con 37,12 mg/kg. Két qua cho thiy véi ndng do
khi Oy ta 2-6 % (O, O12va Oy3) c6 kha nang duy tri hAm lugng vitamin C ¢ mic cao, ngugc
lai véi nong d6 khi O, cao (0,4 va PC) thi mirc do6 suy giam ham luong vitamin C 1a d4ng ké.
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Hinh 4. Anh hudmg cua nong d6 khi O, thip Hinh 5. Anh hudng cua néng do khi O, thip dén
dén sy bién d4i ham lugng vitamin C, S bién ddi chit hrong cam quan.

d. Bién d6i chdt lwong cam quan

Quan sit Hinh 5 nhin thiy, mau DC ¢6 chét luong cam quan kém nhit, tir ngay 16 dén ngay
24 v6 qua chuyén sang mau dé sim, bé mit nhin nheo, diéu nay chimng t6 kha nang bién d6i chat
rgng cam quan do ndng d6 khi O, cao lam ting cudng do ho hap, din dén su gi1d héa nhanh
chéng kém theo su mat nude. Trong khi cdc mau thi nghiém véi néng d khi oxy thip (O, Oy,

013 014 ¢6 mizc chit lvgng cam quan giam cham hon. Tuy nhién sau 24 ngay bao quan thl céac
mau Qy; va Oy; va O3 c6 chét luong cam quan cao hon mau Oy Qua dé chimg to voi nong do
khi O, thap tir 2 — 6 % c6 kha niing duy trd chét lvong cam quan tt hon ca.

3.2. Anh huémg cia néng @4 khi CO, cao dén sir bién déi sinh li va sinh héa ciia qua 6t twoi
a. Bién doi ham luomg duong tdng sb

Quan siat Hinh 6 nhin chung 4 thi nghiém Qy; O, Oy va DC déu ¢6 ham luong dudng tnng
s ting dantmng 16 ngay dau tir 3,51 7% lén twong ung la 4,71 %, 4,45 %, 4,12 % va 4,87 % va
sau d6 giam dan theo thoi gian cho dén ngay thir 24 vé gan gid tri ban dau, tuong img 3,58 %,
3,65 %, 3,68 % va 3,53 %, trong d6 thi nghiém BC co toc do chuyen héa manh hon ¢4, mac gia
tang manh trong 8 ngiy diu va ting nhe dén ngdy thi 16 va sau d6 bit dau giam. Bleu nay chung
té v&i nong d6 khi CO, cing cao thi kha ning kim ham qud trinh hé hap lam giam toc 46 chuyen
héa cang cao va nguoc lai. Tuy nhién khi nong do khi CO» cao qua dan den su 101 loan sinh 1i the
hién & thi nghiém Oy, (8 %) thi trong 8 ngay dau ham lrong dudmg tung s6 gxam tir 3,51 % xudng
3,48 % sau d6 moi bit dau ting cho dén ngay 16 13 3,76 % va chuyén hudng giam cho dén ngay
24 xudng thap hon mirc ban diu 13 3,42 %.
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Hinh 6. Anh huéng cua nong 46 khi €O, cao dénsy  Hinh 7. Anh hudéng cua néng dd khi CO, cao den
bién 461 ham lrong dudmg tong sé. sur bién 451 ham luong axit hiru co tong sé.
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b. Bién déi ham heomg axit hitu co 16ng $6

Quan sit Hinh 7 nhéin thay cac thi aghi€ém Oy, Oy; 013, Oy khong ¢6 anh huﬂng nhleu dén
ham lirgng axit hir co tnng s, xu huéng chung vé ham luong axit hiru co tong sb glam dan dén
ngay thir 16, sau dé bit dau ting nhanh cho dén ngay thit 24 vé gan voi gia tri ban diu 3,88 %,
twong umng 12 3,87 %, 3,81 %, 3,72 %, 3,65 %. Tmngkhlhamlunngaxlthuucumngsncuamau
déi chirng PC tdng lién tuc theo théi gian, diéu nay cho thay qua trinh chuyen héa manh & néng
d6 khi CO, thap, mat khéc qué trinh hd hap manh hon din dén sy mat nudc 1am giam khéi lugng
cing dan dén ham lugng axit hiru co tong s6 ting.

¢ Bién d6i ham luong vitamin C

Quan sit Hinh 8 nhin chung 4 thi nghiém c6 néng dé khi CO, cao (0s;, 01,05 ,0,4) ham
luong vitamin C ¢6 xu huéng ting chim sau 8 ngay tr 100,12 mg/kg lén twong ung la (105,12;
114,21; 117,33; 110,22 mg/kg), tiép sau tir ngay thir 8 dén ngiy 24 giam nhanh xudng dén gis
turong \mg (47,83; 55,67, 53,18; 42,63 mg/kg).
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Hinh 8. Anh hum:ng cua nung do6 khi CO, cao dén SU  Hinh 9 Anh huﬂng ciia nnng d6 khi CO, cao dén
bién d61 ham luong vitamin C, sr bién d6i chat lugng cam quan.

Trong khi d6i v&i miu ddi chirng PC thi ham lugng vitamin C suy giam lién tuc cho dén
ngay thir 24 chi con 37,12 mg/kg tuong irng khodng 37 % cia nguyén liéu ban dau, so voi céc thi
nghiém O,;, O va Oz ¢6 nong dd khi CO; tir 2 - 6 % thi kha ning duy tri him Iuong vitamin C
dat duge 47 - 55 % so voi nguyén liéu, mat khdc voi thi nghiém Oy4 thi bim hrong vitamin C ¢6
xu huéng giam chi con khoang 42 %, nhur vay vai nong d6 khi CO, thap (PC) ciing nhu khi nung
do khi CO; cao (Oy) deu co tic dong giam ham lugng vitamin C trong qué trinh bo quén. Bleu
nay ¢ thé li gial vol m:mg dé khi CO, thap (BC) do qui trinh sinh héa dién ra manh ]:u:m gay ton
that ham lugng vitamin C, tuy vay vo1 noéng d6 khi CO, cao (8 %) ciing din dén ton that ham
Iwong vitamin C c6 thé 1 do s r6i loan sinh i hay con goi 1 séc khi CO, 13 nguyén nhin giy ra.

d. Bién doi chit luong cdm quan

Quan s4t hinh 9 nhan thiy chét lugng cim quan giam dan theo thoi gian bao quan ¢ tat ca cic
thi nghiém (0,1, 022,023 ,024). Tuy nhién sau 24 ngay cic mau Oy, Oz va Oy; cho chit lugng cam
quan dat loai kha twong img (15,3, 15,8, 15,5 diémy), khi d6 qua ot van giit duoc d6 tuoi, chira c6
biéu hién Cua su rgng cudng va bién mau. Trong khi Oz giam xudng mirc trung binh (14,7 diém),
tuy vay mau ¢6 chat lugng cam quan thap nhat 1a BC chi dat 14,3 diém. Diéu nay chirng to vol
nong d6 khi CO, trong khoang tir 2 - 6 % ¢6 thé duy tri dugc chat luong cim quan cua qua Gt ot
hon trong qua trinh bao quan.
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4. KET LUAN

Nong d¢ khi O, thip tir 2 - 8 % vA ndng d9 khi CO, cao tir 2 - 8 % (s0 véi diéu kién méi
tnmng) cO tic dong dang ké dén sy gid hda cua qua ot tuoi trong qua trinh bao quan, thong qua
sy bIF.:Il d6i céc chi tidu sinh hoa va chit luong cam quan. Tu két qua nghién ctru khao sit don
yeu t6 ¢4 thé gidi han mién bién thién phi hep & nung d6 khi O, trong khoang tir 2 -4 % hoiac
nong d6 khi CO; tir 3 - 6 % 12 ¢6 hiéu tng tich cue dén kha nang kim ham sy gia héa va kéo dai
thoi gian bao quan ddi vai qua &t tuoi.
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ABSTRACT

EFFECT OF LOW OXYGEN AND HIGH CARBON DIOXIDE CONCENTRATIONS IN
STORAGE ENVIROMENTAL ON THE QUALITY OF FRESH CHILLI

Pham Anh Tuan’, Vu Thi Nga

Vietnam Institute of Agricultural Engineering and Post-Harvest Technology,
60 Trung Kinh Str., Trung Hoa Precinct, Cau Giay Dist, Ha Noi, Viet Nam

“Email: phamiuanved@yahoo.com

The objective of this study was to investigate single factor that the effect of lower oxygen
and higher carbon dioxide concentrations than environmental conditions on the variations of
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physiological and biochemical of chillis during storage. Nine experiments were conducted on
laboratory equipment system, controlled by an atmosphere chamber consisting of nine
independently adjusted parameters such as: levels of oxygen, carbon dioxide concentration,
temperature and humidity of the corresponding accuracy of £ 0.5 %, £ 0.5 %,+ 0.5 °C, £ 2 %.
Four among those nine experiments were conducted at low oxygen concentrations (2 %, 4 %,
6 %, 8 %), other four experiments were performed at high carbon dioxide concentrations (2 %,
4 %, 6 %, 8 %) and the remained experiment was presented in no adjusted environment as a
control. All experiments were stored at 10 °C temperature and 90 % humudity. The weight of
3000 g per sample was pre-processed and treated at the same conditions and was stored during 24
days and was tested one day per 8 days. The quality change of chilli was evaluated through
biochemical indicators including total sugar content (%), total organic acid (%), vitamin C
(mg/ kg) and sensory quality (points).The results showed that the range of concentration of
oxygen from 2 to 4 % or the range of concentration of carbon dioxide from 3 to 6 % had positive
effects to the ability to inhibit aging and extend the shelf-life of chillis.

Keywords: storage, oxygen concentration, carbon dioxide concentration, controlled atmosphere,
chitli fruit.
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