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Tém tit:

Nghién ciru nham déanh gic anh hwong ciia phirc hop melatonin (MLT)/B-cyclodextrin (B-CD) dén chat hrong
béo quan chudi sau thu hoach. Trong nghién ciru nay, phirc MLT/B-CD dwoc tao ra theo ty 1é mol 1:1 bang
phirong phép sdy thang hoa. Chudi dwoc chia thanh 5 nghiém thirc xir Iy bao gom: MLT tw do, f-CD, phitc
MLT/B-CD, hén hop vit Iy MLT/B-CD va doi chieng (khéng xir Iy). Mau dwoe bao qudan trong 12 ngay ¢ nhiét
do phong va tién hanh danh gia dinh ky 3 ngay/lan vé cac chi tiéu: mau sdc, ty 1é hao hut khéi heong, chi sé
tham den (CI), ham leong chlorophyll va carotenoid. Két qua cho thdy, phirc MLT/B-CD ¢6 khd ndng gidm
bién doi mau sdc, han ché mdt khoi heong, dong thoi duy tri ham lwong chlorophyll va carotenoid tét hon
50 v6i mau doi chieng va mau xie Iy bang MLT tir do. Nghién civu khang dinh, tiém ndng vmg dung ciia phire
MLT/B-CD trong bdo qudn chudi sau thu hoach theo hudng an toan va than thién véi méi truong.

Tir khéa: chudi, melatonin, f-cyclodextrin, phirc bao, bdo qudn sau thu hoach

Effect of B-cyclodextrin on the efficacy of melatonin in postharvest banana
preservation

Abstract:

This study evaluates the effect of a melatonin (MLT)/p-cyclodextrin (f-CD) inclusion complex on the
postharvest quality of bananas. The MLT/B-CD complex was prepared at a 1:1 molar ratio by freeze-drying.
Bananas were assigned to five treatments: free MLT, f-CD, MLT/B-CD complex, physical MLT/B-CD mixture,
and untreated control, and stored for 12 days at room temperature. Color, weight loss, browning index,
chlorophyll, and carotenoid contents were evaluated every three days. The MLT/B-CD complex reduced
color changes and weight loss while maintaining chlorophyll and carotenoid contents more effectively
than the control and free-MLT treatments. The findings demonstrate the potential of f-CD encapsulation to
improve melatonin stability and efficacy, supporting its application as a safe and environmentally friendly
approach to postharvest banana preservation.
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1. Pit van dé

Chudi (Musa spp.) 1a cay trong kinh té quan trong & cic nudc nhiét déi va cin nhiét ddi, co san
lugng dimg thir tu thé gidi sau laa gao, lta mi va ngd (Goudappanavar, Murthy, & Naik, 2020). Day 1a
ngudn ndng san giau dinh dudng va chira nhiéu hop chit chéng oxy hoa c6 loi nhu vitamin C, vitamin
E, B-carotene, dopamine va gallocatechin. Tuy nhién, do cudng do ho hép cao, chudi co thoi gian bao
quan ngan (Chen et al., 2022). Viéc bao quan lanh thudong dé& gay ton thuong nhiét d6 thip (chilling
injury), trong khi bao quan & nhiét d6 phong lai thiic diy nhanh qua trinh chin, khién chat lugng qua
suy giam nhanh chéng.

Melatonin (MLT, N-acetyl-5-methoxytryptamine) 14 hop chit indoleamine c6 mit trong nhiéu loai trai
cay (Stiirtz et al., 2011). Trong thuc vat, MLT giap diéu hoa cac qua trinh sinh 1y, ting kha ning chdng
chiu stress va duy tri chat lugng sau thu hoach (Fossum et al., 2023). Riéng trén cay chudi, MLT da duoc
chtng minh ¢6 kha ning ting cudng d6 chiu lanh va giam hién tugng nau vo thong qua viéc diéu hoa su
biéu hién cua cac gen MaPPO1, MaPPO2 va MaPPO3 (Wang et al., 2021). Mic du s hiru tiém nang 16n,
MLT ty do lai c6 do tan trong nude thip, kém bén va d& bi phan huy dudi tic dong cta anh sang va nhiét
d6 (Pranil, Moongngarm, & Loypimai, 2020), tir d6 han ché dang ké hiéu qua ung dung thuc té.

Dé khic phuc cac nhuoe diém nay, cong nghé vi bao dugc xem la giai phap kha thi gitp ting d6 6n dinh
va cai thién hi€u qua st dung cia MLT. Trong d6 B-cyclodextrin (-CD) - mét oligosaccharide mach vong
c¢6 kha ning tao phtrc dong goi (inclusion complex) vai cac hop chat ky nude duoc sir dung phd bién nhd
hiéu suét tao phirc cao va chi phi hop 1y. Du viéc vi bao MLT bang B-cyclodextrin da dugc xac nhan tinh
an toan (Grygorova et al., 2019), nhiing nghién ctru danh gia tryc tiép hiéu qua ctia phtrc hop nay trong
bao quan trai cdy sau thu hoach hién van con rat han ché. Tt thuc tién trén, nghién ctru nay dugc thuc hién
nham danh gia anh huéng cta phirc hgp MLT/B-CD dén chét lugng va kha nang kéo dai thoi gian bao quan
chubi sau thu hoach, huéng tdi tao ra giai phap bao quan an toan va than thién véi méi trudng.

2. Nguyén liéu va phuong phap nghién ciru

2.1. Nguyén liéu

Chudi (Musa spp.) dugc mua tai Chg Nong san Thu Pie, TP H6 Chi Minh. Cac qua dugc chon dong
déu vé kich thudc, mau sic va ciing budng; giit cudng, loai bé qua khuyét tat va rira sach bui ban trude
khi thi nghi¢m.

2.2. Tao phirc Melatonin va f -cyclodextrin

Phitc MLT/B-CD dugc diéu ché theo phwong phap ciia Maeda, Ogawa va Nakayama véi mot sb diéu
chinh. MLT va B-CD dugc hoa tan riéng, phdi tron theo ty 16 mol 1:1, khudy 30 phut, sau d6 dong lanh &
-40°C va sy thang hoa. Hon hop vat Iy dugc chudn bi bang cach phéi tron kho truc tiép bot MLT va p-CD
theo cung ty 1€ mol (Maede et al., 2014).

2.3. Xir Iy chuéi

Chubi dugc khir ndm bang dung dich NaClO 1% trong 5 phut, rira sach va dé kho & nhiét d6 phong
(Maede et al., 2014). Sau do, cac qua chudi dugc phan ngéu nhién thanh 5 nhém, mdi nhom chi dugc xu ly
mot 1an bang mot dung dich twong tng, gém: (i) d6i ching (nudc cat), (i) MLT (100 umol/L), (iii) p-CD
(100 umol/L), (iv) phttc bao MLT/B-CD (1:1, mol/mol) va (v) hdn hop vat Iy MLT/B-CD (1:1, mol/mol).
Theo thtr tu, cac nhom dugce ky hi¢u la DC, MLT, -CD, MLT/B-CD va HHVL. Qua trinh ngdm xu ly dugc
tién hanh trong 30 phit. Sau khi ngdm, chudi dugc vot ra dé rao nudce, dong goi trong cac tai polyethylene
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(PE) duc 15 va bao quan & diéu kién nhiét d6 phong (30°C) trong 12 ngay. Cac miu dugc thu dinh ky 3
ngay/lan dé phan tich va danh gia cac chi tiéu chét luong (Charoenphun et al., 2024).

2.4. Xdc dinh sw thay déi mau sic vé chudi

Mau sic vo chudi duge xac dinh bang may do mau theo hé mau CIE L*a*b*. Déi véi mbi nghiém thc,
tién hanh do tai phan giira cta 3 qua chudi va sir dung gia tri trung binh dé phan tich. Gia tri chénh léch
mau tong thé (AE) duoc tinh bang cach so sanh gia tri mau cua ting nghiém thirc tai mdi thoi diém bao
quan v&i gia tri mau ban dau cta chinh nghiém thirc d6 ¢ ngay 0, nhdam phan dnh mic d¢ thay doi mau
sdc cta vo chudi trong sudt qué trinh bao quan. Gia tri AE dugc tinh theo cong thirc cia Ramaswamy va
Richards (Adi, Oduro, & Tortoe, 2019).

2.5. Xdc dinh sw giam khoi lwong ciia quéd chudi

Su giam khoi lugng duogc xac dinh béng cach tinh toan su chénh léch khdi lugng trude va sau cac
khoang thoi gian bao quan (Kim et al., 2022).

2.6. Xdc dinh chi sé thim den (CI) trén bé mdt vé chudi

Chi s CI dugc xac dinh trén bé mat chubi theo phuong phap ciia Charoenphun va cong sy (Charoenphun
et al., 2024), dya trén muc do tham den cta vo qua. Thang diém tir 1 dén 5 duoc sir dung, trong d6 diém
1 twong rng khong hoac rat it tham den, con diém 5 tuong tng 75-100% dién tich bé mit bi tham den.

2.7. Téng ham lwong chlorophyll va carotenoids

Chubi dugc tach vo, cit 1at day 0,3-0,5 cm, sdy & 50°C bang may sdy nhiét do thip dén d6 Am dudi
10%, nghién thanh bot va bao quan trong tai PA zip & -20°C. Dé chuin bi dich chiét, can 0,5 g bot vo chubi
dugc trich voi 25 mL ethanol 70% trong 30 phut & nhiét d6 phong va tiép tuc chiét & 55°C trong 30 phut
trong bé on nhiét, sau d6 lam lanh va ly tim & 5.000 vong/phut trong 15 phat. Hat 1y dich trong va dinh
mirc dich chiét ¢én 50 mL bang ethanol 70%. Dich trich dugc do OD & budc song 480, 645, 663 nm véi
ethanol 70% lam mau tréng. Sau do, ham lugng 2 sdc té duoc tinh theo cong thic cia Arshad va cong sy
(2025) (Arshad & Haghshenas, 2025).

3. Két qua va thao luin

3.1. Anh hwéng ciia thoi gian bdo qudn lén mau sic ciia qué chudi

Do chénh léch mau sic cua cac mau duge thé hién trong Hinh la va Hinh 1b. Két qua cho thay, gia tri
AE cua tit ca cac miu ting theo thoi gian bao quan, phan anh sy thay d6i mau sic trong qué trinh chin. T
ngay 6, AE ting rd rét ¢ tit ca cac nghiém thirc. Mau B-CD c6 AE cao nhat, trong khi MLT, MLT/B-CD va
HHVL c6 AE thap hon, dic biét MLT/B-CD duy tri gia tri thdp va 6n dinh nhat. Két qua cho thay, MLT/p-
CD han ché bién ddi mau sic va 1am cham qué trinh hoa nau cta chudi hiéu qua hon so v6i melatonin tu
do. Hiéu qua nay dat duogc 1a do ciu trac vi bao B-CD gitip bao vé MTL khoi sy phan huy ctia méi truong,
déng thoi kiém soat qué trinh giai phéng. Nho do, néng do MLT duoc duy tri gitp tc ché hoat tinh enzyme
polyphenol oxidase (PPO) va can tré sy hinh thanh sic t6 thAm nau trén v6 (Stiirtz et al., 2011).

3.2. Anh hwéng ciia thoi gian béio qudn 1én khéi lwong va chi sé CI ciia qud chuéi

Két qua cho thiy su hao hut khéi luong (Hinh 1¢) ting dan theo thoi gian bao quan & tat ca cac nghiém
thirc. Mau déi chtiing c6 murc hao hut cao nhat, trong khi nghiém thitc MLT va MLT/B-CD cho hiéu qua
giam hao hyt t6t nhat; B-CD va HHVL cho hiéu qué thdp hon. Ngoai ra, chi s6 CI ciia cac méu ciing duoc
thé hién ¢ hinh 1d. Két qua nay cho thay chi CI ciing ting theo thoi gian, phan anh qua trinh chin cta
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chudi. Nghiém thitc MLT c¢6 CI cao nhit, cho thiy qua chin nhanh hon, trong khi nghiém thirc HHVL
va MLT/B-CD c6 CI thap hon, ching to kha ning lam cham qua trinh chuyén mau va chin cta qua. Hiéu
qua giam hao hut khéi luong va duy tri chi s6 CI thap & nghiém thirc MLT/B-CD nho vao su giai phong
kéo dai ciia melatonin tir hé vi bao B-CD. Su duy tri 6n dinh ndng d6 MLT gitp giam cudng do ho hap va
giam anh hudng tir cac gbc tu do, tir d6 ngin nglra qué trinh peroxy hoa lipid mang té bao. Vi vy mang
té bao vo duge bao vé, su thoat hoi nude thu dong qua vo suy giam dang Kké, déng thoi can tré su tiép xuc
giita PPO va chit nén phenolic, gitip han ché t6i da sy hinh thanh sic t6 tham nau trén vo chudi (Arshad,
Haghshenas, & Technology, 2025).
Hinh 1. () Téng dp chénh lgch mau (AE); (b) Hinh anh cdc madu chuoi;
(c) Su thay doi khoi luwgng; (d) Chi so tham den (CI) ciia cdac nghiém thirc DC, MLT, -CD,
MLT/B-CD va HHVL 6 cdc thoi gian khdc nhau.
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Cac chik cdi khac nhau trén cdc cot tai cung mot thoi diém bdo quan biéu thi
sw khdc biét co y nghia thong ké o murc p < 0,05

3.3. Anh hwéng ciia thoi gian béo qudn 1én tong ham lwong ciia chlorophyll va carotenoid

Ham luong chlorophyll va carotenoids ctia cac mau dugc thé hién trong Hinh 2a, 2b. Két qua cho thay
ham lugng chlorophyll va carotenoids thay doi dang ké theo thoi gian bao quan va nghiém thuc xir y. O
giai doan chin sinh Iy tir ngay 0-3, qua trinh phan hay diép luc 1am boc 16 cac sic t6 carotenoid sin c6 (dat
dinh thuc té & ngay 3). Mau DC bién di sic t nhanh nhat khi ham lugng carotenoid dat khoang 10,4 ( g/g,
trong khi phtrc bao MLT/®-CD giir ham luong ¢ muc 6n dinh hon han, khoang 2,9 [g/ g & chlorophyll va
khoang 9,5 [g/g & carotenoid, cho thiy hiéu qua kim ham tién trinh chin sém. Tir ngdy 3-6, carotenoid
giam manh do bi tiéu tén trong phan tmg véi cac gbc tu do (ROS) khi mé vo gia hoa (Sinanoglou et al.,
2023). Tir ngay 9 cuing xuat hién dinh gia ting ¢ ca 2 sac tb nhung khong phan anh sy tong hop séc to moi,
ma 12 két qua cua hién tuong nhidu quang phd do cac polymer mau nu 1a san phim do enzyme PPO oxy
hoa cac hop chat phenolic gay ra su hap thu ky sinh (parasitic absorbance) tai budc song 645nm, 663nm
(chlorophyl) va 480nm (carotenoid) khi vé qua bi thdm nau ndng (Heaton et al., 2009). Tt ngay 9-12, cac
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Hinh 2. (a) Ham lwong chlorophyll va (b) Ham lwgng carotenoids. Cdac chir cdi khdc nhau trén cdc cot
tai ciing mét thoi diém bdo qudn biéu thi sw khdc biét c6 y nghia (p < 0,05)
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mau MLT, ®-CD va MLT/®-CD duy tri gia tri sic t6 biéu kién cao hon dang ké so v6i DC va HHVL, gbp
phan khing dinh tac dung cua phirc bao trong viéc bao vé mang té bao va han ché su suy thoai vo qua.
4. Két luan

Qua nghién ctru nay, phuc bao melatonin (MLT)/B-cyclodextrin (B-CD) da dugc tao thanh thanh cong
bang phuong phép sdy thiang hoa. Két qua cho thay, xtr 1y chudi bang phirc MLT/B-CD giup han ché su
bién d6i mau sic, lam chdm qua trinh chin va duy tri cic sdc t6 chlorophyll, carotenoids t6t hon so vi dbi
ching va céc nghiém thic con lai. Do d6, phirc MLT/B-CD c6 tiém ning tng dung trong bao quan chudi
sau thu hoach nham kéo dai thoi gian bao quan va duy tri chét luong qua m
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Nghién civu nay do Truwong Dai hoc Cong Thwong Thanh phé Ho Chi Minh béo tro va cip kinh phi
theo Hop dong Nghién ciru khoa hoc S6 78/HP-DCT ngay 17/01/2025.
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