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TOM TAT

Muc dich nghién ¢u nay |a kiao satdon yéu t6 anh hrong aia ong do khi O, thip va rdng
d6 khi CQ, cao so i diéu kien mdi tnrong, dén sy bién doi sinh li va sinh héai@ qu 6t trong
qua trinh Bo quan. Tién hanh 9 thi ngim vsi hé thdng thiét bi thi nghém khi quyn kiém soat
gom 9 bibng c6 clicc ning diéu chinh doc 1ap duoc 4 thdng & 1a dng do khi O,, ndng do khi
CO,, nhiét d6 vado am, tirongtng dd chinh xac (x 0,5 %; 0,5 %, + 0,5°C, + 2 %). Trong &9
thi nghém c6 4 thi nglim dugc thec hién & nong do khi O, thap (2 %, 4 %, 6 %, 8 %), 4 thi
nghiém dugc thuc hién & ndng do khi CQ, cao (2 %, 4 %, 6 %, 8 %) va 1 thi nghiddi chang
thyc hign & diéu kién mdi trong khdngdiéu chinh khi, &t ca 9 thi nghém duoc bio quin &
nhiét d6 10°C vadé 4m 90 %. Céac @u 6t thi nghém duoc v ché, xi If & cung ck do vai
lwong mau st dung trong thi ngkim 1a 3000 g, thi gian khio sat la 24 ngay va chy Ky mau
8 ngay/in. Sr bién d6i chét lvong aia qui 6t dugc danh gia thdng qua cacididu sinh héa gm
ham lrong duong ©ng $ (%), ham krong axit Hru o tong $ (%), ham keng vitamin C
(mg/kg) va cht lugng cim quan élem) Két qua thu duoc cho thy mién bién thién phu bp ¢
nong do khi O, thip tir 2 - 4 % hdc ndng dd khi CQ, cao r 3 - 6 % cé Hu ung tich arc dén
kha ning kim hdm g gia héa va lam kéo daid¢hgian ko quan qua 6t tuoi.

Tir khéa bao quan, ning do khi oxy, ringdd khi cacbonnic, khi quipn kiém soat, qa 6t.

1. MO PAU

Cayot c6 tén khoa éc Capsiumvéi hai nhomét phd bién last cay Capsicum frutescens L.)
va ot ngot (Capsicum annuum L. Tai Viét Namaét |a loai ndng @n co gia ti kinh & cao, ngoai
nhu du tiéu th noi dia, chi yéu van la xuit khau sang cac fhtruong Nhit, Han Quc, EU..
Tuy vay tinh hinh 8n xuat ché bién va xuit khiu 6t con dgip nhiu kho khin trong cac khauos
ché va bio quan sau thu hach. Voi déc thuét 1a loai qua ho Hip dot bién va throng gip mot sb
bénh sau thu hach do vi khidn, mbc xam, noc den, nh than tlr..., nén thi gian ko quin
ngin v6i mac ton thit 14 kha cao,l_mthé & didu kién mai twrong cH bao quin duoc 3 - 5 ngay va
& diéu kién lanh tr 15 - 20 ngaybé giam thiéu ton thit sau thu hach nhu éu d6i méi céng
nghé nang cao dit lugng 6t phuc vu ndi tiéu va xuit khau | thre ar cin thiét. Téng hop mot sd
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két qua nghién &¢u V& bao quan 6t biang phrong phap khi qudn kiém soéat (Controlled
Atmosphere) trén thgiéi cho thy kha ning kim ham aong d6 hé hip, han ch sr gay hi coa
vi sinh \at va kéo dai thi gian hio quan dugc tir 30 - 38 ngay & cac thdong & cia méi turong
dugc diéu chinh trong khang rngdo O, 1 - 4 %, vngdo khi CQ, 2 - 6 % va nhiit do tir 5 -
12°C[1, 2, 3, 4, 5, 6.

Trong phm vi nghién @¢u nay ching téi én hanh kho satdic tinh sinh Ii va s bién déi
sinh hoa 6a qui 6t cay \6i cac yeu t thuc nghem 1a rong do khi O, va rong do khi CQ.. Muc
dich aia nghién ¢u nhim x&cdinh mién bién thién cé hu tng tich @c trong véc kim ham quéa
trinh hd Hp, han ck bién ddi sinh hda, lam € sv thiét 1ap mé hinh tiee nghém da yéu t6 dé
xacdinh duoc ché do tdi uu bio quan qua 6t bing phrong phap khi qudn kiém soat.

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

Giong 6t cayAn do F1 TN 138, téng ti huyén Khoai Chauinh Hung Yén, lai qua dai 8 -
10 cm,duong kinh 0,8 - 1 cm, ¢ng luong qui tir 4 - 6 9.0t duoc thu hach vao thi diém tir 85
- 90 ngay sau khi gieoding.

2.2. Phrong phap nghién @éu
2.2.1. Thét bi s dung

He théng thét bi thi nghém Hinh 1 &i phong thi
nghiém aia B moén nghién ¢u céng ngh bao quan néng
san - Vien Co dién ndng nghip va Cong ngh sau thu
hoach. CZiU tao h¢ théng ¢om 10 buong kin c6 4u trac
hinh tm nAm ngang, dung tich 90 lit/bog. Trongdd gom
9 buwdng co6 tiE diéu khién va giam satoc lap duoc 4
théng $ bao gm nhiét 4o, d6 am, rong do khi Q,, ndng
d6 khi CQ, va 1 bwng lam nhém wu ddi chang co tte
diéu khién giam satiuoc 2 théng & 1a nhit 46 vado am.
Chirc ning diéu khién bing ¢ PLC Kt néi may tinh cé
thé cap nhit va lru trir sb lidu trong qua trinh thi ngéin.
Céac é@m bién nhigt d6 vado am hisu FOX (Han Qdc) c6
d6 chinh xacwongttng + 0,5°C va * 2 %. Cacam bién |
nong do khi O, va rbng do khi CQ cia hdng Detcon Hinh 1.He théng thiét bi thi nghém.
(M%) c6do chinh xac + 0,5 %.

2.2.2. Plwrong phéap B tri thi nghigm

Tién hanh 3 nhém thi ngém: (i) 4 thi nghém ki hiéu (O, Oz, O3, Ow) khao satanh
huong aia ong do khi O, thap trong khang 2+ 8 % Wi budc nhiy 2%, trong clngtiéu kién
n6ng d6 khi CG duy trieg mic 0,5 % (ii) 4 thi ngldm cé ki héu (Ou1, Oy, Osz, On4) khao séat
anh hréng aia ng dé khi CQ, cao trong khang 2+ 8 % Wi budc nhiy 2 %, trong cungliéu
kien ndng do khi O, duy trié mic 20 %; (i) 1 thi nghim ddi chung ki hiéu (BC) & diéu kién
mdi treong, khéngdiéu chinh rong do khi O, va CQ. Chuiin bi 9 miu nguyén u 6t qua tuoi
v6i khdi lwong 3000 g/riu, dugc sy ché va xi Ii nguyén [gu ciing ¢k do bing nhing dungidh
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giaven @wngds 1,5 ml/lit nréc trong thi gian 2 pha nhigt d6 52 + 1°C, dé réo tr nhién tiréc
khi bao quan [7]. CH d6 bao quan cia 9 thi nghim ¢ nhiét d6 10 + 0,5°C vado 4m 90 + 2 %.
Thoi gian khio sat | 24 ngay,oi 4 1an |y mau phan tichianh gia cht luong ki cac thi diém
bandau va 3 in tiép theo Wi chu ky 8 ngay/in. Mdi lan liy miu phan tich &i khdi luvong 600
gamduoc thre hign 3 Bn lap lai dé lay két qua trung binh. Mic tiéu @a thyc nghém duoc xac
dinh gdm 4 ch tiéu dai dién: ham trong duong ©Hng $ (%) va hamiong axit hru oo tong $
(%) thé hién ar bién ddi sinh héa cé&nh hrong gian tép dén chit luong trong qué trinh 4o
quan 6t va ham lrgng vitamin C (mg/kg), cit luong am quan ¢iém) 1a 2 chi tiéu pkn anh
tryc tiép chit luong hio quan 6t.

2.2.3. Plwrong phéap phan tich ah lwong va X |i s6 liéu

Phrong phap dy miu qui twoi theo TCVN 5120 - 90Panh gia cht lwong cim quan theo
TCVN 3218: 2011 5ng lap Hoi dong chim diém. Trongdé 4 ch tiéu danh gia cht luong ¢im
quan Wi rau gu n6i chung §m mau &c, mui, v va trmng thai,déi véi qua 6t chi tiéu mui va v
khé xacdinh sr khac bét trong qua trinh &0 quin, mit khacda co cac chtiéu phan tich sinh
hoa, do gy dé danh gia cht lugng ¢im quan éa qu 6t chi lya chon 2 chi tiéudai dién la mau
Sic Vo va trang thai qa. Cac chitiéuduoc danh gia riengd bing phrong phap méi tuong tng
theo thang Hiém, diém cao nht 1a 5,diém thdp nhit 14 1. Trongdd, mic uu tién tang thai qu
véi hé sd quan tong 2,5 va mauis vo hé sb quan tpng 1a 1,5, |i do tmg thai qu théng quaio
cirng va & mat nhin hay nfin 1a béu hién mirc d6 duy tri chit lvong trong qua trinhdw quin
6t. Mic xép loai theo Hng diém: t6t (18,2 - 20), kha (15,2 - 18,1), trung binh (1115,1), kém
(7,2 - 11,1), bng < 7,1. Xacdinh ham irong duong ©ng $ theo TCVN 4594 - 88; Hamréng
axit hiru c tong $ theo TCVN 5483 - 91 va hamdng vitamin C theo TCVN 6427 - 2: 1998
(ISO 6557/2:1984).

$ liéu thi nghém duoc thong ké va phan tich ANOVA, dt dinh LSD (5 %)d¢ so sanhs
khac bt trung binh gia cacdn lap lai, sir dung pkin mém Excel va SAS.

3. KET QUA VA THAO LUAN

3.1.Anh hwéng cia néng dd khi O, thap dén sir bién déi sinh Ii va sinh héa d@a qua 6t twoi
a. Bién doi ham keong duong ong $

Quan sat Hinh 2 ah thy thdy sau 8 ngay 4o quin ham trong duong Hng £ ting & tit ca
céac thi nghim, tuy nhién khi Aingdo khi O, cang tip thi mic gia ting it. Mic gia ing cao nht
quan satiugc ¢ thi nghém DC tr 3,51 % trong nguyéndi bandau 1én 4,85 %, va it ting
thip nhit quan satiuvgc la 4,58 Yarng wi mau Opy. Khi thoi gian kio quan dén ngay thir 16,tng
v6i 4 thi nghém ¢ ndng dé khi O, thap thi ham rgng duong 16ng $ c6 xu hréng gam chim va
bit diu giam nhanh bn chodén ngay thir 24 & gin gia ti bandau. Ngroc lai véi thi nghem BC
tir ngay thir 8 dén ngay thir 16 thi hamiong duong ©ng $ ¢é xu hréng ting nte va sautd giam
nhanh xéng dén gia ti thip hon so 6i cac thi nghim c6 rong dé khi O, thip. Diéu nay ching
t6 qud trinh chu$n héa @a qui 6t sau thu hach Xy ra manh & ¢ giai doan dau théng qua qua
trinh hd Mp dé thuc hign cac pln ung sinh héaap dudong vadong thoi véi sy tiéu hao cac thanh
phan ao chit khac nhr tinh bot, cenlulo, axit Bu ... tiép dén giai doan sau chinhugng duong
tao ra hi la oo chit cho qué trinh chiy hoéa o ra ndt sb chit hitu oo méi, khi d6 ham trong
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duong ©ng $ c6 xu hréng gism. Két qui trén cho tly nong do khi O, thap hon 6 % c6 hju
rng kim ham qua trinh h@p manh hon dan dén bién doi ham krong duong Hng $ cham.

b. Bién ddi ham kong axit hiiu o tong

Hinh 3 cho thy, nhin chung trongac4 thi nghém nong do khi O, thap khénganh hrong
nhiéu dén ham trong axit hiu oo tdng . Tuy Ay véi cac thi nghim c6 rong do khi O, khac
nhau sau 24 ngayb quan aing c6 & khac bét. Cy thé cac thi nghim Oy, va O,¢c6 ham lrgng
axit hitu o tong  thdp hon so \6i nguyén lgu bandau la 3,88 %tongung 3,61 % va 3,76 %,
mat khac cac thi nghin O3 va Oy thi ham trong axit ru ao tong $ ting cao bn so \6i
nguyeén lu twongung la 3,91 % va 3,97 %. Trong khiivthi nghem DC thi hamrong axit hru
co tong $ trong qua trinh o quan c6 Hc do gia ing manh hon nhigu. Pidu nay la do qué trinh
sinh héa din ra manh ton & madi trwong giau Q, mit khac aong do hé Hip manh hon din dén
sy hao hit trong lrong do nat nuéc ciing din dén ham trgng axit hru ao tong $ ting. Két qua
nay la trong dol phu hop véi nghién @ [6]. Déi véi qua 6t trong qua trinh & quin ham rong
axit hiru oo tbng 9 ludn gia ing k& ca khi ham trong duong Hng $ ting ¢ giai doan dau va
giam vao giaidoan saubay la sr khac bét so Wi cac lai rau qu néi chung khi hamugng axit
hitu oo tong & thuong c6 xu lréng gism trong qua trinhd quin. Két qua cho thy ndng do khi
O, trong khang tr 2 - 4 % cd kh nang kim hédm qua trinh héip va din d¢én sy gia ting cim
hon cia ham trong axit Hiu co tong 9.
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. i ‘ o L Hinh 3.Anh hréng aia g dé khi O, thip.
Hinh 2.Anh hrong aia rong do khi O, thap den sy dén ar bién di ham Lrong axit hiru oo tong $.
bién d6i ham krgng duong Hng 9.

c. Bién dsi ham krong vitamin C

Quan séat Hinh 4, ah thiy nhin chung 4 thi ngtin c6 rong do khi O, thap, ham trong
vitamin C c6 xu krxéng ting sau 8 ngaydo quan tir 100,12 mg/kgy nguyén lgu bandiu 1én
trongtng (132,34; 128,23; 122,26; 114,57 mg/kg), 8adén ngay 24 thi hamrbng vitamin C
giam nhanh (61,21; 56,69; 50,83; 43,34 mg/kg). Trohgdd méu dbi ching DC ham irong
vitamin C suy gim lién wic chodén ngay 24 chcon 37,12 mg/kg. & qua cho thy véi ndng do
khi O, tir 2 - 6 % (Qy, Opva O3) €6 kha ndang duy tri hamdoeng vitamin Cé mic cao, ngoc
lai v6i nong do khi Oycao (Q4 vabC) thi mirc d6 suy gam ham trong vitamin C ladang K.
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Hinh 4. Anh hrong aia réng do khi O, thap Hinh 5. Anh hrong aia rong do khi O, thap dén
dén ar bién d6i ham krong vitamin C. su bien doi chat lugng aim quan.

d. Béndoi chat lwong aim quan

Quan sét Hinh 5 rin thiy, mau BC c6 chit luong cam quan kém ndt, tir ngay 16dén ngay
24 \6 qua chuyén sang mado sam, k& mat nhan nheodiéu nay cling © kha nang bién d6i chat
lwong cim quan do éng do khi O, cao lam ing arong d6 hé Hip, din dén ar gia héa nhanh
chéng kém theoysmiat nuge. Trong khi cac @u thi nghém véi nong do khi oxy thip (O O,
,013,014) €O mMic chit lugng céim quan gim cham hon. Tuy nhién sau 24 ngayd quin thi cac
mau Ollva O, va Q5 cé chit lwong caam quan cao én mau OM Quado ching © voi nong do
khi O, thip tir 2 — 6 % c6 kh nang duy tri clt lwong cam quan ét hon ca.

3.2.Anh hwéng cia nong @9 khi CO, caodén sir bién déi sinh Ii va sinh hoa d@a qua 6t twoi
a. Bién doi ham keong duwongtong

Quan séat Hinh 6 nhin chung 4 thi 8ghi0,; O,,, Oy VADC déu c6 hamikong dudng Hng
sb tang din trong 16 ngayau tr 3,51 % léndongung la 4,71 %, 4,45 %, 4,12 % va 4,87 % va
saudd giam dan theo tyi gian chodén ngay thr 24 \é gan gia ti bandau, trong ting 3,58 %,
3,65 %, 3,68 % va 3,53 %, trodg thi nghém DC c6 Hc do chuyén héa manh hon i, mic gia
ting manh trong 8 ngagau va ting nke dén ngay thir 16 va sauié kit diu giam. Didu nay clirng
to voi ndng do khi CQ, cang cao thi khniang kim ham qué trinh h&p 1am gam toc do chuyén
héa cang cao va ngc lai. Tuy nhién khi Bngdo khi CQ, cao qué &h dén sy rdi loan sinh |i thé
hién & thi nghém O (8 %) thi trong 8 ngagau ham trong duong HBng $ giam tir 3,51 % xéng
3,48 % sauté moi bat dau ting chodén ngay 16 la 3,76 % va chéry huong giam chodén ngay
24 xung thip hon mirc bandau 1a 3,42 %.

< 14
X
=6 3 6
2 —e—BC S
w 5 2 s
5 at——— —=—021 < 4 _,_%._ —e—5C
S 3 022 583 —=—021
[-1+]
& 2 023 g 2 022
3, 024 2 1 023
,E 0 : E o —
0o 8 16 24 T 0 8 16 24 024
Ngay Ngay

Hinh 6. Anh hrong aia dng do khi CO; caodén ar  Hinh 7.Anh hrong aia rong do khi CO, caodén
bién dbi ham krgng duong Hng 9. s bién doi ham krong axit lru oo tong $.
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b. Bién dsi ham krong axit hifu co tong

Quan sat Hinh 7 ah thay cac thi nghim 021 022,03 0,4 khbng cbanh hrong nhiu dén
ham Lrong axit hru oo tong $, xu hréng chung ¢ ham lrong axit hru oo tong $ giam dan dén
ngay thr 16, sauid bit ddu ting nhanh chdén ngay thir 24 & gan véi gia tri bandau 3,88 %,
twongung la 3,87 %, 3,81 %, 3,72 %, 3,65 %. Trong khi hademg axit hru oo tdng $ cua mau
d6i chimg BC tang lién uc theo thi gian, diéu nay cho thy qua trinh chugn héa manh & nong
d6 khi CO thip, mit khac qua trinh hoédp manh hon din dén ar mit nudc lam gam khdi luong
ciing din dén ham trong axit hru oo tdng $ tang.

c. Bién dsi ham krong vitamin C

Quan séat Hinh 8 nhin chung 4 thi Bghico rong d6 khi CQ, cao (Qy, Osy,0,3,054) ham
luong vitamin C c6 xu téng ting ckim sau 8 ngayut 100,12 mg/kg Iénubong ung la (105,12;
114,21; 117,33; 110,22 mg/kg)épi sau i ngay thir 8 dén ngay 24 gim nhanh xdéng dén gia ti
twongung (47,83; 55,67; 53,18; 42,63 mg/kg).
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Hinh 8. AnhAhrérln_g aia ong do khi CQ; caodén sr  Hinh 9.Anh hreng aia mong do khi CO, caodén
bién d6i ham krong vitamin C. su bién déi chéit lugng Gim quan.

Trong khidéi véi mau ddi chang BC thi ham kong vitamin C suy @im lién wuc chodén
ngay thr 24 ch con 37,12 mg/kguiong tng khaing 37 % @a nguyén Bu bandau, so i cac thi
nghiém O,;, Oy, va Oy c6 rong do khi CQ, tir 2 - 6 % thi k& niang duy tri hamutong vitamin C
dat dugc 47 - 55 % so & nguyén léu, mit khac \6i thi nghim O,, thi ham trong vitamin C c6
xu huéng giam chi con khang 42 %, nkr vay véi ndng do khi COthip (BC) aing nhr khi nong
d6 khi CQ; cao (Qy) deu c6 tacdong gam ham trong vitamin C trong qua trinhab quan. Diéu
nay c6 tie li giai véi nong do khi CQ, thap (BC) do qua trinh sinh héaddi ra minh hon gay 6n
thit ham lrong vitamin C, tuy @y véi nong do khi CQ cao (8 %) @ng din dén tn thit ham
lwong vitamin C ¢6 thla do s rdi loan sinh li hay con@ la shc khi CQla nguyén nhan gay ra.

d. Biéndai chdt liong @im quan

Quan sét hinh 9 @i thly chit lvong Gim quan gim din theo tldi gian bio quin ¢ tit ca cac
thi nghém (Oyy, 052,053,054). Tuy nhién sau 24 ngay cadumO,; O,, va Qscho chit lwgng cam
guandat loai kh& trongung (15,3, 15,8, 15,6iém), khido6 qua 6t van giir duoc do tuoi, chua co
biéu hién caa sr rung cung va bén mau. Trong khi @ giam xubng mrc trung binh (14, @iém),
tuy vy mau cé chit luong aim quan thp nhit A DC chi dat 14,3diém. Didu nay cliing © Voi
nong do khi CQ, trong khang tr 2 - 6 % c6 th duy triduoc chit lugng cim quan éa qui 6t tot
hon trong qua trinhdo quan.
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4. KET LUAN

Nong do khi O, thip tir 2 - 8 % va Ang do khi CO, cao tr 2 - 8 % (so Wi diéu kien moi
truong) co taaiong dang K dén ar gia hda da qui 6t tuoi trong qua trinh &0 quin, thdng qua
su blen ddi céac ch tiéu sinh héa va éh luong am quan. Tr két qua nghién ¢u khio satdon
yéu 5 co the gigi han mién bién thién phu bp & ndng do khi O, trong khang tr 2 - 4 % héc
nong do khi CQy tir 3 - 6 % la c6 Kiu ing tich @rc dén kha nang kim hdm g gia héa va kéo dai
thoi gian bio quan déi véi qua 6t tuoi.
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ABSTRACT

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

Pham Anh Tuan Vu Thi Nga

Vietnam Institute of Agricultural Engineering andg®-Harvest Technology,
60 Trung Kinh Str., Trung Hoa Precinct, Cau GiayDHa Noi, Viet Nam

"Email: phamtuanved@yahoo.com

The objective of this study was to investigate rfgctor that the effect of lower oxygen
and higher carbon dioxide concentrations than enwuiental conditions on the variations of
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physiological and biochemical of chillis during tige. Nine experiments were conducted on
laboratory equipment system, controlled by an aphess chamber consisting of nine
independently adjusted parameters such as: levetsxymen, carbon dioxide concentration,
temperature and humidity of the corresponding amuof + 0.5 %, + 0.5 %, + 0.5, + 2 %.
Four among those nine experiments were conductémrabxygen concentrations (2 %, 4 %,
6 %, 8 %), other four experiments were performedigh carbon dioxide concentrations (2 %,
4 %, 6 %, 8 %) and the remained experiment wasepted in no adjusted environment as a
control. All experiments were stored at D temperature and 90 % humidity. The weight of
3000 g per sample was pre-processed and treatieel same conditions and was stored during 24
days and was tested one day per 8 days. The qudigtyge of chilli was evaluated through
biochemical indicators including total sugar comnté¥), total organic acid (%), vitamin C
(mg/ kg) and sensory quality (points).The resulievged that the range of concentration of
oxygen from 2 to 4 % or the range of concentratiboarbon dioxide from 3 to 6 % had positive
effects to the ability to inhibit aging and extehd shelf-life of chillis.

Keywords storage, oxygen concentration, carbon dioxidecentration, controlled atmosphere,
chilli fruit.
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