KHOA HOC CONG NGHE

NGHIEN CUU SU BIEN D01 MOT SO CHI TIEU LY HOA
VA CAU TRUC CUA THIT QUA CHUGOI TIEU HONG TRONG

QUA TRINH CHIN BANG XU LY KHi ETHYLENE
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Muc dich cta nghién cttu nay 1a khao sat su bién déi mot s6 chi tieu ly hoa va cau truc cta thit qua chudi
tieu hong (gen AAB) theo do chin bang xi Iy khi ethylene, nham xac dinh do chin phu hop cho qua trinh
ché bién puree va tach chiét nuéc chudi. Theo doi su bién déi cac chi tiéu Iy héa gom do cing (N), ham
luong tinh bot (%), duong téng (%), ham luong chat ran hoa tan tdng s6 (TSS), axit téng (TA), tanin (%), va
céu trac thit qua trong qua trinh chin tir d6 chin 3 dén 7 theo thang mau PCI. Két qua cho thay, xu huong
do ctmg giam (110,06 - 2,48 N), ham luong tinh bot giam (11,25 - 4,85%), duong téng téng s ting (1,08 -
17,35%) va axit tong TA ting (0,26 - 0,30%), trong khi ham luong tanin khong déi (0,02%). Tuong tng vé
trang thai cdu truc thit qua chudi tiéu hong ciing c6 su bién déi dang ké, dac biét tir do chin tir 6 dén 7 thanh

t€ bao kém bén virng va dé bi pha vo.

Tt khéa: Chuodi tiéu héong, cau triic, thanh phan hoa hoc, xit Iy chin, dé chin, khi ethylene.

1. BAT VAN BE

Chuoi 1a loai cay an qua nhiét d6i thuoc ho
Musa. Trén thé gioi, chudi la cay luong thuc quan
trong tht tu véi san luong dat khoang 148 triéu
tan/nam va trong xuat & 135 quoc gia. Tai Viét Nam,
san luong chudi khoang 2,194 triéu tan/nam voi dién
tich 150.000 ha, chiém hon 19% tong dién tich cay an
qua va ding th 14 trén thé gioi, chiém 1,7% thi
phan so voi cac nudc. Trong cac giong chudi trong
tai Viet Nam, chuoi tieu Héng (Musa paradisiaca) 1a
loai phé bién nhat véi dién tich 90% tap trung & ving
ven song Hong va trung du mién nui phia Béc.

Chuoi 1a loai qua chin sau thu hoach cé dic tinh
ho hap dot bién, trong qua trinh chin thoi gian va téc
do chin tuy thuoc vao diéu kien xtt ly. O diéu kien tu
nhién, qua trinh chin ctia chudi kéo dai tir 10 dén 15
ngay dé dat dén do chin thuan thuc [1]. Hién nay, cé
nhiéu phuong phép xtt ly chin trai cdy nham rut ngan
thoi gian va cai thién chat luwong chin ctia qua, trong
d6 xtt ly chin bang khi ethylene 1a phuong phéap xit ly
an toan da duoc IARC xép vao nhom D (khong gay
ung thu cho nguoi). Mot s6 nghién ctu xtt ly chin
bang ethylene cho thdy chudi chin hoan toan trong
3,8 ngay voi chuoi Sabri (AAB) cua Bangladesh &
nong do 150 ppm [2]. Trong khi véi cung ché do xt
ly khi ethylene & 100 ppm doi v6i chudi tiéu hong
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(AAB) Viét Nam [3] va chudi Grand Naine (AAA) An
Do [4] thi thoi gian chin 1a 4 ngay.

Trong qua trinh chin, qua chudi c6 su thay ddi
vé mau sac, cau tric va thanh phan hoa hoc. Mot s
két qua nghién ctru cho thdy, d6 cung cta chudi
paradisiaca (AAB) giam tir 12,21 N xuéng 5,7 N
tuong tng d6 chin 5 dén 7 [5]. Ham luong tinh bot
trong chuoi Prata (AAB) c6 xu huéng giam tir 15,7 %
& do chin 1 xuéng con 2,27% & do chin 7 tuong ing
ham luong duong téng 14,3% [6]. Ham luong chat
ran hoa tan téng s6 TSS c6 xu huéng tang trong qua
trinh chin, déi véi chudi Musa (ABB) tir do chin 1
dén do chin 7 twong tng TSS tir 2,0°Bx dén 25,3°Bx
[1]. Tanin la chat gay vi chat khi chudi xanh, vi chat
giam dan trong qua trinh chin. Tuy nhién, ham luong
tanin khong thay ddi nhung do chat giam 1a do cau
truc phan tr cta tannin thay déi tao thanh polyme co
trong luong phan tir 16n va khong hoa tan [7].

Trong qua trinh chin cta chudi, su bién ddi
thanh phan hoa hoc dong thoi véi su thay ddi vé cau
truc cta thit qua. Quan sat bang kinh hién vi luc
nguyén tt (AFM) trén chu6i Musa acuminata (AAA)
cho thdy: céac té bao chuéi c6 hinh dai, duong vién
clia té bao ro nét béi sy nhuém mau xanh lam
toluidine va chta cac hat tinh bot dugc nhudom bang
iot [8]. Trong khi quan sat bang kinh hién vi dién ti
quét (SEM) doi voi chudi Berangan (AAA) cho thay
st phan bo cac hat tinh bot gidm dan tir 16i trung tam
ra ngoai, kich thuéc hat tinh bot gidm va mat tinh
toan ven ctia thanh té€ bao [9]. Khi quan séat cau tric
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vi mo ctia chuoi (giong Matooke va Mbidde) bang
kinh hién vi & do phong dai 144 1an, cho thdy thit
chu6i gdm nhiéu cac tui nhua chira tannin do nhuém
mau dam voéi kali dicromatin. Vi mat cat ngang, cac
phan tr tui nhua lién két véi nhau tao thanh mot
chudi dai, khong phan nhanh. Véi mat cat doc, cac
tui nhua xuat hien dudi dang cac té€ bao don 1é [10].

Trong pham vi nghién ctru nay da tién hanh
phan tich danh gia su bién ddi vé thanh phan hoéa
hoc va céu trac ctia thit qua chuéi tiéu hong trong
qué trinh chin bang xit Iy khi ethylene. Két qua
nghién ctu lam co s& xac dinh do chin twong tng
thanh phan hoa hoc va cau trac thit qua chudi phu
hop lam nguyén liéu dé ché bién cac san phdm nhu
puree chudi va nude chudi chat luong cao.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Chuoi tiéu hdong trong tai huyeén Khoai Chau,
tinh Hung Yén. Chuéi duoc thu hoach vao thoi diém
khoang 80 - 85 ngay sau khi tré hoa. Thoi gian lay
mau vao thang 11/2019, chuéi & do chin 1 duoc bao
g6i, van chuyén nguyén budng vé Phong Thi nghiém
so ché bao quan, Vién Co dién nong nghiép va Bao
quan sau thu hoach (VIAEP) trong thoi gian khong
qua 4 gio ké tir khi thu hai.

2.2, Phuong phép nghién ciru

2.2.1. Phuong phap bo tri thi nghiém

Chuén bi mau: Chudi nguyeén liéu duoc pha nai,
lua chon cac nai c6 do dong déu vé ngoai hinh, kich
thudc, loai bd cac nai dau va cudi ctia buong chudi,
lua chon cac nai cé trung binh 15 - 18 qua/nai. Cac
mau chudi duoc rira, 1am sach truée khi tién hanh xt
ly chin. Tién hanh xt ly chin bang thiét bi tao khi
ethylene chuyén dung voi ché do xtr ly nong do khi
ethylene 100 ppm, thoi gian xit ly 24 gio, ti€p theo
cac mau chuéi duoc duy tri ché do u chin & nhiét do
18 = 1°C dé theo doi va 1y mau phan tich trong qua
trinh chin. Ldy mau chuéi phan tich tir @6 chin 3 dén
d0 chin 7 theo thang mau PCI (thang mau 7 mic),
moi lan 14y mau 3 qua/do chin va duoc lap lai 3 lan.
Muc tiéu ctia thue nghiém xac dinh céc chi tiéu gom:
ham luong tinh bot (%), ham luong duwong tong so
(%), ham luong chat ran hoa tan téng so6 (TSS), ham
luong axit téng (%), ham luong tanin (%), do cimg
(N) va mo ta hinh anh cau truc té bao.

2.2.2. Phuong phap x4c dinh do cung

Xac dinh d0 cing bang thiét bi do Fruit
hardness tester, model FR-5120 (Luton). Pon vi do
duoc st dung (N), pham vi do 196,10 N, tuong ung
dau do duong kinh 6 mm. Nguyén tic do do cing
phan thit qua biang xuyén tam, sau khi cat bé phan v
sat thit qua véi duong kinh khoang 6 mm. Cac phép
do duoc thuc hién & ba vi tri khac nhau (dau, gitta va
cudi) ctia phan thit qua.

2.2.3. Phuong phap phéan tich hoa hoc

- Xac dinh ham luong chat ran hoa tan téng so
theo TCVN 4417- 87;

- Xac dinh ham luong duong téng theo TCVN
4594: 1988;

- Xac dinh ham luong axit hitu co téng s6 theo
TCVN 5483 - 2007,

- Xac dinh pH theo TCVN 7806: 2007, pham vi do
pH (0,0 - 14,0)

- Xac dinh ham luong tinh bot theo TCVN 4594 -
88;

- Xac dinh ham luong tanin theo phuong phap
Atanassova va cs (2009) [11].

2.2.4. Phuong phap phén tich cau tric

Xac dinh cau truc té€ bao va su phan bé cua cac
hat tinh bot va tanin bang kinh hién vi quang hoc
(Axio Lab.Al, ZEISS - Dttc). Qua chuoi cat doi theo
chiéu doc qua, bdc vo, cit 1at mong tir phan gitta qua.
Cac lat chuoi duoc nhuém mau té bao bang
Toluidine Blue O 0,05% (w/v) trong 5 phut, gan vao
cac slide pha poly-L-lysine. D& nhuom tinh bot, cac
lat chuoi dat trén phién kinh trang polysine, sau d6
nhoé mot giot dung dich Gram’s iodine. Nhuém mau
tannin bang cach ngam céac lat chudi trong Kali
dicromate 5% trong 15 phut va gan trén phién kinh
trang polysine. Mau duoc quan sat va chup anh voi
do phong dai 5x. Tat ca qua trinh nhuém duoc thuc
hién & nhiét do6 phong.

2.2.5. Phuong phdp xit Iy s liéu

S6 liéu duoc xit i bang phan mém Excel va SPSS
18.

2.2.6. Hoa chat va thiét bi sir dung

Thiét bi va dung cu: 'Thiét bi tao khi ethylen tir
con ethanol 90° (VIAEP); can ky thuat va can phan
tich dién t&r cdp chinh xac 0,01; kinh hién vi quang
hoc (Axio Lab.Al, ZEISS - Duc); may do do Brix
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Atago Model PAL-o. (Code 3840); may do pH Hanna
HI98107; may do do cing (Model FR-5120 - Luton);
ta diéu nhiét 0 — 50°C, model FOC 225E (Pan mach).
Héa chat: Con ethanol 90°% Axit citric,
Kalipemanganat, cacbon hoat tinh; cac héa chat phan
tich: CuSO,.5H,0, Tartrat kép, NaOH, HCI,
Toluidine Blue O, Gram’s iodine, Kali dicromate.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia @6 chin dén mét s6 chi tiéu
Iy héa ctia thit qua chudi tiéu hong

Nguyén liéu chudi sau khi duoc xtt Iy chin bang
khi ethylene dat d¢ chin 3, 4, 5, 6, 7 1a cac moc thoi
diém 1ay mau phan tich. Két qua phan tich mot so chi
tieu ly hoa cta thit qua chudéi theo do chin duoc téng
hop tai bang 1.

Béng 1. Anh hudng ctia do chin dén mot sé chi tiéu Iy héa ctia thit qua chudi

b6 | Docing | Ham luong TSS Tinh bot | Puong tong Tanin TSS/TA

chin N) axit (%) (°Bx) %) %) %)

bC1 | 110,06a 0,26e 3,25d 11,25a 1,08f 0,02 12,50
bC3 23,00b 0,36b 17,90c 10,52b 8,77e 0,02 49,72
bC4 20,05¢ 0,39a 20,63b 7,83¢ 12,58d 0,02 52,90
bC5 15,21d 0,35b 20,90c 7,09d 13,90c 0,02 59,71
bC6 12,03e 0,32¢c 21,77b 6,33e 14,20b 0,02 68,03
bC7 2,48f 0,30d 23,42a 4,85f 17,35a 0,02 78,07

3.1.1. Sur bién doi do cung

Do cing ctia chudi giam nhanh tir @0 chin 1 dén
do chin 3 twong tng tir 110,06 N xudng 23,0 N, tiép
theo toc do gidm cham déu xuong 12,03 N dén do
chin 6 va c6 xu huéng gidm manh hon xuéng 2,48 N
& do chin 7. So véi két qua ctia Uguru va cs (2019),
do ctmg ctia chudi tiéu hong thap hon d6 cing cua
chuoi paradisiaca (Nigeria) & cting do chin 7 tuwong
ung 14 5,7 N [5]

3.1.2. Sur bién doi ham lrong tinh bot

Ham luong tinh bot giam tir 11,25% & d6 chin 1
xuong 4,85% & do chin 7 tuong tng voi thoi gian chin
la 4 ngay bang xt ly khi ethylen. Trong khi so voi két
qua nghién ctru ctia Adao va cs (2005), doi voi chudi
Prata (AAB) ¢ diéu kién chin te nhién thi ham luong
tinh bot giam tir 15,7% & do chin 1 xuéng 3,4% sau 21
ngay twong ung do chin 7 [6].

3.1.3. Sir bién doi ham lrong dirong tong

Ham luong duong tong tiang tir 1,08% & do chin 1
lén 17,35% & do chin 7 (tang 16 1an). Trong khi so voi
két qua nghién cttu cia Adao va cs, doi voi chudi
Prata (AAB) ¢ diéu kién chin tu nhién thi ham luong
luong duong téng chi dat duoc 14,3% sau 21 ngay
tuong tng do chin 7 [6]. Piéu nay cho thdy xtt ly chin
bang khi ethylene khong nhiing rut ngin thoi gian
chin ma con nang cao hiéu qua chuyén hoa tir tinh
bot thanh duong.

3.1.4. Sir bién doi ham lrong chat rin hoa tan
tong sé (TSS)

Ham luwong chat ran hoa tan téng s6 c6 xu huéng
tang trong qua trinh chin tir 3,25°Bx dén 23,42°Bx &
do chin 7. Tuy nhién, so v6i két qua nghién ctru cia
Adi va cs (2019), d@6i voi chusi Musa (ABB) thi TSS
cao hon va dat 25,3°Bx sau 15 ngay ¢ diéu kién chin
tu nhién tuong tmg d6 chin 7 [1].

3.1.5. Sur bién doi ham lirong axit (TA)

Ham luwong TA cta chudi tieu hong tang tir 0,26%
& do chin 1 1én 0,39% & do chin 4, tiép theo TA c6 xu
huéng gidm xuéng 0,3% dén do chin 7. Trong khi ty
lé TSS/TA cang cao thi kha niang chip nhan cam
quan cang cao [12]. Cu thé déi voi nghién ctru nay ty
lé TSS/TA ctia chuéi tiéu hong tang 5,8 lan tir do
chin 1 (12,50) dén do chin 7 (78,07). Su gia tang ty lé
nay cha yéu la do TSS cta chuoi ting va TA gidm
theo do chin.

3.1.6. Sur bién doi ham lirong tanin

Ham luwong tannin ctia chudi tieu hong duy tri &
muc 6n dinh 0,02% & cac do chin. Tuy nhién, vi chat &
chuoi xanh khong con khi chudi chin. Diéu nay 1a do
trong qua trinh chin tanin hoa tan tré thanh khong
tan va duoc chi ra trong cac nghién ctru cia Mura va
Tanimura (2003) v6i chuéi ctia Philippin [7].

82 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2022



KHOA HOC CONG NGHE

3.2. Anh hudng ctia @6 chin @én cu trac thit qua
chuéi tiéu héng

Trong qué trinh chin cta chudi tiéu hong, cung
voi nhimg thay d6i vé dac diém ly hoa, cau truc thit
qua c6 nhitng thay déi ro rét duoc quan sat bang kinh
hién quang hoc (5x).

3.2.1. Sir phan bo tinh bot

Quan sat bang kinh hién vi cho thay su thay d6i
mat do cac hat tinh bot theo dé chin (Hinh 1). Tinh
bot ¢6 trong thit qua chudi tiéu hong bi nhuém mau
xanh dam véi i-6t va cac hat tinh bot c6 hinh dang,
kich thuéc khac nhau. O d6 chin 3, 4 va 5 ham luong
tinh bot cao tuwong tng voi mat do cac hat tinh bot

a)

day dac do do6 tao nén mot vung xanh lam dam trong
té bao thit chudi. Su gidm cac hat tinh bot bat dau &
cac vi tri xung quanh cac noan bj thoai hoa (hat den)
va dich chuyén ra phia ngoai trong qua trinh chin.
Khi chuoi dat dén do chin 6 va 7, mat do cac hat tinh
bot giam do tinh bot da chuyén thanh duong khong
phan tmg i-0t gitt mau vang nhat va c6 xu huong dich
chuyén tir tim qua ra phia ngoai vo. Piéu nay ciing
duwoc quan sat thdy trong nghién cttu ctia Ding, P.
(2008) [9] doi voi chudi Berangan. Vét mau xanh lam
la do su hién dién ctia amyloza, 1a thanh phan cda
chudi polysaccharide khong phan nhanh cta tinh bot
va ¢6 ai luc manh voi iot dé tao ra phitc mau xanh
lam dam.

Hinh 1. Sy phan bé ciia cac hat tinh bét trong thit qua chuéi (5x) & cac @6 chin khac nhau
a) Chuoi chua chin (@6 chin 3 va 4). Chuéi chin (d6 chin 5, 6, 7) tinh bot gidam dan:
b) tap trung nhiéu & phan ngoai qua; ¢) nam rai rac & phan gitta qua.

3.2.2. Sir phan bo tanin

Quan sat bang kinh hién vi cho thay su phan bo
clia tannin trong cac mo chudi tiéu héng & cac do
chin. Tannin tap hop thanh 3 cap & trung tam thit qua
va viing cta sau soi mach & phan con lai cda thit qua,
c6 su khac biét ro rét gitta cac do chin (Hinh 2). Khi
chuéi xanh (d6 chin 3 va 4), tannin & dang dich phan
b6 déu trong cac tui nhuya m va nhuém mau nau
dam véi kali dicromat. Tuy nhién, khi chu6i chin (d6

b)

chin 5 va 6), tannin kho lai va rat khoéi thanh tao nén
hinh dang hat cuom cho titng chudi té€ bao, sau do6
nhat dan va cudi cung khong quan sat thay & do chin
7. Diéu nay chimg t6 phan 16n tanin duoc chuyén héa
tir dang hoa tan sang dang khong hoa tan, su giai
phong tannin twong tac voi cellulose, hemicellulose,
protein va pectin tao thanh phitc hop khong hoa tan,
dan dén cau truc mo té bao dé bi pha vor dé tach chiét
nuoc chudi [10].

a .

Hinh 2. Phan b6 c4c tii nhya m chia tanin (5X). a) Phan gitta qua, khong thay ddi
trong qua trinh chin; b) Chuéi chua chin (d9 chin 3, 4); ¢) Do chin 5, 6; d) P9 chin 7
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3.2.3. Sir phan téch thanh té bao

Quan sat bang kinh hién vi cho thay céac té bao
chudi tiéu hong dugc nhuom mau tim bang 0,05%
Toluidine Blue O. O d¢ chin 3 va 4 cac té bao chudi
dai, c6 hinh dang bat thuong, thanh té bao moéng ro
va sap xép chat che, co chat tu theo chiéu doc. Trong

bPC3 bC4

PC5

qua trinh chin, sy hoa tan ctia cac polyme phién gitra,
cac hat tinh bot giam dan, té bao bi bién dang va
thanh té bao ctia cac té bao lién ké bi taich ra & mot so
khu vuc duwoc nhan thay ro trong hinh anh cda thit
chuoéi & do chin 6 dén do chin 7.

DCo

c)

Hinh 3. Anh hién vi ctia t€ bao chuéi (5%) dugc nhuom 0,05% toluidine
(a), Chuoi chua chin (do chin 3, 4); b) Do chin 5, 6; ¢) Do chin 7

Toém lai, qua giai phau va quan sat cau truc mo
thit qua chuoi tieu hong theo do chin cho thay trong
khoang @6 chin 6 dén 7 mat do phan b6 cta cac hat
tinh bot giam theo xu huéng tir tAm ra phia bé mat
qua, cac tui nhua chira tanin va su phan tach thanh té
bao theo xu huéng kém bén vimng va dé bi pha vo do
tac dong co hoc hoidc co nhiét. Mat khac, su pha vo
cac té bao tai nhya dan dén giai phong tanin cé thé
twong tac voi cellulose, hemicellulose, protein va
pectin tao thanh phutc hop khong hoa tan, tao diéu
kién cho qua trinh pha v cau trac va lién két nuoc
trong mo t€ bao duoc dé dang.

4. KET LUAN

Do chin c6 anh hudng dang ké dén sy bién d6i
thanh phan héa hoc va cau trac cta thit qua chuéi
tieu hong trong qua trinh xtt ly chin bang khi
ethylene. Két qua phan tich tir @6 chin 3 dén do chin
7 cho thay xu huéng do ctng gidm tir 110,06 dén 2,48
N, ham luong tinh bot giam tir 11,25 dén 4,85%, trong
khi duong tong so tiang tir 1,08 dén 17,35%, TSS ting
tir 3,25 dén 23,42°Bx, TA tiang tir 0,26 dén 0,3% va
ham luong tanin khong d6i (0,02%). Tuong tmg vé
trang thai cau trac thit qua chuéi tiéu hong ciing ¢
su bién d6i dang ké, dac biét tir do chin 6 dén do chin
7 thanh té€ bao kém bén vimg va dé bi pha vo.
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RESEARCH ON THE CHANGES OF SOME PHYSICO- CHEMICAL AND STRUCTURAL OF
TIEU HONG BANANA’S PULP DURING THE PROCESS RIPENING BY ETHYLENE
TREATMENT

Tran Thu Thu Hoai, Pham Anh Tuan, Le Ha Hai

Summary

The purpose of this study is to investigate the changes of some physico-chemical and structural parameters
of Tieu Hong banana (AAB gene) according to maturity by ethylene treatment, in order to determine the
appropriate ripeness for puree processing and banana juice extraction.Hysicochemical parameters are
monitored including hardness (N), starch content (%), total sugar (%), total dry matter (TSS), total acid
(TA), tannin (%) ), and textural banana pulp during ripening from maturity 3 to 7 based on the PCI color
scale. The results showed that the hardness trend decreased (110.06 - 2.48N), starch content decreased
(11.25-4.85%), total sugar and total acid TA increased (1.08-17.35%), (0.26-0.30%) respectively. While the
tannin content remained unchanged (0.02%). Corresponding to the state of structural Tieu Hong banana’s
pulp have a significant change, especially from ripeness 6 to 7 maturity the cell wall is less stable and easily

broken.

Keywords: paradisiaca banana, structure, chemical composition, ripening treatment, ripeness, ethylene gas.
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