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Anh hwéng ctia @6 chin dén ham lwong polyphenol tong sé,

chlorophyll, carotenoids va hoat tinh chéng oxy héa ctia vo
qua chudi gia (Musa acuminata) trong & tinh Tién Giang
The effects of ripening stages on the content of total polyphenol, chlorophyil,
carotenoids and antioxidant activity of the Musa acuminata banana peels
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Tom tat

Muc dzch cua nghién cuu nay la xac dinh ham luong
polyphenol téng sé (TPP), chlorophyll carotenoids va hoat tinh
chong oxy héa ciia vo qua chudi gia (Musa acuminata) duoc trong
trén dia ban tinh Tién Giang & 3 dé chin (I, IIl va VI trong thang
mau 8 d¢ chin ciia chudi). Két qua nghién citu cho thay, do chin c6
danh hwong lém dén ham heong hop chat TPP, sdc t6 chlorophyll,
carotenoids va hoat tinh chéng oxy héa ciia dich trich vé chuéi gia.
Trong dé, dich trich vé chudi gia & d¢ chin III (vé mau xanh nga
vang) ¢é chita ham lwong TPP va hoat tinh chéng oxy héa cao hon
2 dé chin con lai véi 16,32 (mgGAE/g DM) va lam ikc ché 13,71%
H. 202 dong thoi chira ham leong sdc t6 chlorophyll va carotenoids
lan leot la 492,14 va 58,67 (ug/g D]W) Tir két qua nghién ciru cho
thdy, vé chudi gia la nguyén liéu tiém ndng dé trich ly cic hop chat
sinh hoc, dic biét la nhém hop chdt polyphenol dé san xudt cdc san
pham thue pham chire ning gidu cdc hop chat sinh hoc.
Abstract

The objective of this study is to determine the content of the
total polyphenol (TPP), chlorophyll, carotenoids and antioxidant
activity of the M. acuminata banana peels planted in Tien Giang
province at 3 ripening stages (I, Il and VI in the color index of 8
ripening stages of bananas). The research results show that the
ripening stages have big effects on the content of the TPP,
chlorophyll, carotenoids pigmented and anti-oxidant activity of
banana peels extract. In particular, the extract of the banana
peels at the Il ripening stage (vellowish green peels) contained
higher TPP content and antioxidant activity than the 2
remaining ripening stages with 16.32 (mgGAE/g DM) and
inhibit 13.71% of H,O, and simultaneously contain the content
of chlorophyll and carotenoids pigment of 492.14 and 58.67
(ug/g DM) respectively. From these research results, the banana
peels could be seen a potential material to extract biological
compounds, especially polyphenol compounds to produce
functional food products which are rich in biological
compounds.
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1. GIOI THIEU

Hién nay, chudi gia dang la loai
ndng san dwoc trong tap trung voi quy
moé 16n va chit luong ngay cang duoc
nang cao. Véi dién tich hon 40.000
hecta, san lwong 500.000 tan mdi nim,
chudi gia 1a 1 trong nhiing loai cay an
trai co dién tich va san luong 16n ¢ Bong
bang séng Ciru Long (PBSCL), chi xép
sau xoai va thanh long [1]. Pong thoi
day ciing 1a mat hang ché bién xuat khau
V6i da dang san pham nhu chudi khd,
kem, nectar nhung nhiéu nhét 1a chudi
gia cat khuc dong lanh. Clng véi su phat
trién cia nganh ché bién chudi gia la
luong phu pham vé chubi rat 16n. Nhung
trong thoi gian qua nguon phu pham nay
van chua duogc tan dung nhiéu, mot phan
dugc sir dung dé san xuat phan hiru co,
phan con lai thuong duoc chon lap gay
I&ng phi.

Nhiéu nghién ctu gan day da cho
thdy vo chudi chira nhidu nhém hop chit
tuy nhién c6 hoat tinh sinh hoc, néi bat
trong d6 1a nhom hop chéat polyphenol
(TPP) [2, 3] . Polyphenol hay phenolic la
nhém nhitng hop chat thom c6 nhom
hydroxyl (-OH) gin tryc tiép véi nhan
benzene [4]. Polyphenol c6 nhiéu trong
thuc vat nhu: rau, qua, hoa va mot sé bo
phan khac cua thuc véat. Cac hop chat
thuoc nhom polyphenol duoc biét dén
nhiéu la:  flavonoids, alkaloids va
terpenoid,... cac hop chét nay khéng chi
¢6 chtrc ning sinh 1y ddi vai thyc vat ma
con ¢6 nhiéu tac dung tich cuc dbi véi
suc khoe con ngudi nhu: khang viém,
khang khuan, chdng di tng, ngin ngira
cac qué trinh gay bénh lién quan dén
ndo, ung thu, rdi loan hay thoai hoa than
kinh, tiéu duong, viém khép ciing nhu
tim mach [5, 6]. Tuy nhién, ham lugng
ctia cac hop chit sinh hoc lai c6 su bién

do6i trong qua trinh sinh truong cua thyuc
vat, ddi véi trai cdy — mot ngudn chét
chéng oxy héa tu nhién véi hoat tinh
manh la qué trinh chin cua qua. Do do,
viéc nghién ctu xac dinh do chin chtra
c4c hop chat ty nhién véi ham lwong va
hoat tinh chdng oxy héa s& 1a tién dé cho
qué trinh nghién ctu sir dung phu pham
vé chubi dé trich ly, tinh sach va diéu
ché thanh cac san pham thyc pham chirc
ning giau cac hoat chat sinh hoc c6 tac
dung hd tro suc khoe.

2. NOI DUNG NGHIEN CUU
2.1. Vit liéu nghién ciru
2.1.1.  Thu mdu va xir Iy mdu

Ba buong chudi gia (M. acuminata)
c6 @6 tudi 115- 120 ngay sau khi tr6 hoa
duoc thu truc tlep tlr cac vuon chudi trén
dia ban huyén Chau Thanh, tinh Tién
Giang. Sau do, 3 buéng chudi duge van
chuyén vé phong thi nghiém, chia nai va
dé chin tu nhién. Qua chubi duoc liy & 3
thoi diém chin (chin d6 L, III va VI) dua
trén thang mau do chin cia vo chubi [7]
(Hinh 1) vi tai cac do chin nay qua chudi
¢6 sy bién doi 16n vé thanh phan héa hoc
cling nhu tinh chét vat 1y, dong thoi day
cling 1a cac do chin dung trong nganh
ché bién thuc pham [3]. Sau d6, chudi
duoc ria sach, dé rao va tién hanh 16t léy
VO.

V6 va thit qua chudi gia duoc tach
riéng. Sau d6 vo chubi dugc cit nho
thanh dang lat véi @6 day la 0,3-0,5 cm
va siy trong thiét bi séy dbi luu ¢ 50-
55°C dén khéi luong gan nhu khong doi
(do am <10%). Cac mau vo chudi sau
khi siy dat 46 4m <10% duoc nghién
nhé bang may nghién kho t6i kich thudc
<1,4 mm. Mau bot vo chudi sau khi
nghién duoc trir trong tui zip PA va bao
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quan trong tu dong & -20°C dén khi st

dung [8].

Hinh 1. Mdu qua chudi gia & 3 d@é chin
chin do I (A); chin do 11l (B); chin do VI (C)

2.1.2. Héa chat:

Thudc thir Folin-Ciocalteu, chat
chuan gallic acid (Merck, Pirc); ethanol
tuyét doi (Cemaco, Viét Nam); H,O,,
Na,CO; (Trung Quéc).

2.2. Phwong phdp nghién ciru
2.2.1. Xdc dinh ty 1é khéi heong va d@é
am cua vo chudi gia trong qua trinh chin

Ty 1é vo chudi (%): duoc xac dinh
dua trén ty 1& khdi luong cia vo/tong
khdi lwong cia qua.

Pé am (%): duoc xac dinh duya trén
d6 chénh léch khdi luong ciia mau vo
chudi truéc va sau khi nung & 105°C dén
khi lwong khong doi.

2.2.2. Phuwong phap trich ly bot vo
chudi bang dung méi ethanol

Can chinh xac 0,5 g mau kho cho
vao ong nghiém c6 nap loai dung tich 50
mL. Sau d06, cho 25 mL ethanol 70% vao
mdi 6ng, dé tat ca cac ong & nhiét do
phong trong 30 phdt, tiép theo cho vao
bé on nhiét va giir trong thoi gian 30
phit & 55°C. Két thic 30 phat, lay céc
dng ra khoi bé va ngdm vao nudc da dé
lam lanh nhanh dén nhiét do phong
nham 1am ngung qué trinh trich ly. Sau
d6, dem cac 6ng di ly tim ¢ téc do 5500
rpm trong 15 phut dé thu dich trich. Dich
trich dugc thém dung méi twong tng dé

dinh lwong vé cing mét thé tich 50 mL
dé dé tinh toan veé sau va day kin nap.
2.2.3. Xdc dinh ham lwong sdc t6
chlorophyll va carotenoids

Dich trich bdt vo chudi dugc xéc
dinh do hap thy anh sang (OD) lan luot &
cac budc song 480, 645 va 663 nm, Véi
ethanol 70% lam mau traing [9]. Ham
luong 2 sac t6 duge tinh nhu sau:

Chlorophyll (ug/g DM) = [(20,2 x
Agss — 8,02 X Agsz)/ mx (1-w)] xV xK

Carotenoids (ug/g DM) = [(Asg +
0,114 x Aggz — 0,638 x A645)/ m X (1 -
w)] xV x K

TI‘Ol’lg do: Ausgo, Aeass, Asss la gla trj
d6 hap thu anh sang (OD) cua dich trich
tai budc séng 480, 645 va 663 nm; V la
thé tich dung dich trich (mL); m la khéi
lugng bot vo chudi (g); w 1a do am cua
bot vo chudi; K 1a hé s6 pha lodng.

2.2.4. Xac dinh ham lwong polyphenol
tcfng 6

Ham luong polyphenol tong sé dugc
xac dinh bang phuong phép Folin-
Ciocalteau. Dung dich gallic acid néng
d6 0, 20, 40, 60, 80 va 100 pg/mL Ian
luot dugc hit 1 mL vao cac 6ng nghiém,
tiép theo cho vao mdi ong nghiém 2,5
mL thuéc thr Folin-Ciocalteu 10% va dé
phan ang trong 5 phit. Sau do, thém tiép
2 mL dung dich Na;CO3 2%. Hon hop

-63-



No.10/2021

Journal of Science, Tien Giang University

dugc dé yén trong bong téi & nhiét do
phong trong 60 pht va xac dinh do hap
thu OD bing may do quang phd & budc
song 765 nm. Gid tri OD dugc ghi nhan
va tién hanh v& dudng thing hiéu chuan
dé st dung xic dinh ham lwong
polyphenol tong sb trong cac mau dich
trich. Cac mau dich trich duoc tién hanh
tuong ty VGi mau polyphenol chuan [10].
Ham luong polyphenol téng sé trong
dich trich dugc tinh theo cdng thirc:
P=[(axV x K)/1000 x m x (1-w)]
Trong do6: P 1la ham lugong
polyphenol tong s6 (MgGAE/g DM); a la
gia tri x tir duong chuan véi gallic acid
(MgGAE/mL); V la thé tich dung dich
trich (mL); m 1a khdi luong bot vo chudi
(g); w 1a d6 am caa bot vo chudi; K 1a do
pha loéng.
2.2.5. Xdc dinh hoat tinh chong oxy héa

Dich trich vé chudi duoc hit 4 mL
cho vao 6ng nghiém, tiép theo thém 2
mL dung dich H,0, 4 mM lac déu va dé

yén trong 10 pht. Sau 10 phdt, tién hanh
xac dinh d6 hap thy OD bang may do
quang phd & budc séng 230 nm. Mau
trang dwoc chuan bi chi chia dich trich
khon’g cé H,0, va cliing dugc xac dinh
do¢ hap thu & budc song 230 nm [11].

% H,0, bi wrc ché = [(Ao — A)/A] x 100

, Trong d(’):’ Ag: do hép thu cua mau
trang; A: do hap thy caa mau c6 H,0,.
2.2.6. Xur Iy s6 liéu

‘ 56 ligu duoc nhap, tinh toan, v& b’iéu
do6 bang phan mém Excel va xt ly thong
ké bang phan mém Minitab 16.

3. KET QUA VA THAO LUAN

3.1. Sw bién déi cia ty 1¢ khoi lwong va
d¢ dm cia vé qud chudi gia trong qua
trinh chin

Ty ¢ khdi luong va d6 am cua vo
qua chudi gia trong qua trinh chin ¢ 3 46
chin duoc thé hién qua Hinh 2.
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Hinh 2. Ty 1¢ vélténg khéi lieong qud (4) va dé am cia vé chudi gia (B)
& cde dé chin 1, 111 va VI

Qua két qua ¢ Hinh 2 cho thay, do
chin CO anh huong dén ty 1€ khéi lugng
va do 4m cua vo qua chudi gla trong qua
trinh chin theo huéng giam dan véi phan
tram giam lan luot 12 14,07% va 7,01%.
Ty 18 khdi lwong va d6 4m cua vo & 3 do

chin 1a rat khac nhau, qua chudi ¢ do
chin VI ¢6 ty 1¢ khdi luong va 6 am vo
thdp nhat va khac biét c6 ¥ nghia thong
ké & mirc y nghia 5% so vai 2 do chin
con lai.
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Chudi gia duoc dung dé ché bién
trong nganh cong nghiép thyc pham
thuong tir d6 chin 1l tré di, tiéu chudn
d6 Brix caa nguyén liéu chudi gia dé san
XUt mat hang déng lanh 1a >20, tir do
chin nay ty 1€ vo giam so vai do chin |
nhung van chiém ty Ié lon trong tong
khdi lwong caa qua chudi véi ty 1& dao
dong tir 23,64 dén 34,66%. Do do, vo
chudi gia la ngudn phu pham doi dao dé
nghién ciru cac san pham gié trj gia ting
nhu phan hitu co, trich ly cac hoat chat
sinh hoc, pectin, nhya sinh hoc.

Tuy nhién, két qua nghién ciru ciing
cho thay do am cua vo chudi gia van rat
cao véi hon 80%, véi d6 am cao clng
v6i su chuyén hdéa manh mé& cua cac
enzyme trong qua trinh chin nén vo
chudi gia rat nhanh hu hong. Vi vay vo
chudi gia can duoc say kho dé bao quan
ciing nhu tao diéu kién thuan loi cho qué
trinh trich ly cac hoat chét sinh hoc.

Két qua khao sat su bién doi ty l¢
khdi luong va do am caa vo qua chudi
gia trong qua trinh chin & nghién cau nay
twrong ddng véi két qua nghién ciu trén
mot s6 loai chudi khac nhu chudi hot véi
ty 16 vo giam 14,73% [12] hay chudi
Xiém vé6i d6 am vé giam 8,93% [3].
3.2.Sw bién doi ham lwong sic to
chlorophyll va carotenoids cia vo qud
chudi gia trong qud trinh chin

Do dinh hudng cua nghién ciru nay
la str dung dich pha lodng tir cao chiét
vo chudi gia dé tao thanh san pham bot
siay phun. Nén ham luong sic t6
chlorophyll va carotenoids cua nguyén
liéu c6 anh huong lon dén gia tri cam
quan caa san pham, do d6 sy bién doi
ham lugng 2 sic t6 nay trong qua trinh
chin & 3 do chin da duoc nghién ciru dé
du doan dac tinh mau siac cua san pham
bot sdy phun. Két qua nghién ctu dugc
thé hién qua Hinh 3.

800
700

I I

D6 chin

Ham lwong Carotenoids

Do chin

Hinh 3. Ham luong chlorophyll (4) va carotenoids (B) trong dich trich
vo qud chuoi gia ¢ cac do chin I, Il va VI

Qua két qua & Hinh 3 cho thay,
qua trinh chin ¢6 anh huéng dén ham
luong cua sic t6 chlorophyll va
carotenoids trong vé qua chudi gia, dic
biét c6 anh huong Ion dén ham luong
chlorophyll theo xu hudng giam manh
khi qua chin. Ham lwong chlorophyll cé
su bién dong 16n va khac biét co ¥ nghia
thong ké & muc ¥ nghia 5% voi tong

luong giam tir d6 chin I dén VI 13 568,55
(ng/g DM) tuong duong 74,17%. Trong
khi @6, sac té carotenoids it bi anh huong
boi qua trinh chin hon chlorophyll, ham
lugng carotenoids c6 xu hudng tang
nhung voi luong khong Ion Iam, ham
luong carotenoids trong vo chudi & do
chin VI la 59,56 pg/g DM) cao hon do
chin I 1a 8,29%. Theo [13] khi bat dau
chin, trai cay c6 su bién d6i ham luong
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cac sic t6 va gay ra sy bién d6i mau sic
cua qua. Sy bién ddi nay theo hudng
phan huy nhanh di¢p luc do hoat dong
cua enzyme chlorophyllase va qué trinh
tu oxy cua chlorophyll duéi tc dung cua
oxy va anh sang, dong thoi cd sy tong
hop carotenoids bao gém xantophylls va
caroten ¢ giai doan xanh hoan toan dén
khi biéu hién mau sic dic trung khac
nhu cam, vang hoac do hoan toan. Pay la
nguyén nhan lam cho vo6 qua trong quéa
trinh chin ¢4 mau xanh nhat dan, vang
hon va ngay cang sang hon. Qua trinh
bién d6i sic té xay ra khac nhau & mdi

loai trai cAy nén mau sic cia chung ciing
khac nhau.
3.3. Sw bién doi ham lwong polyphenol
tong sé va hoat tinh chong oxy héa ciia
V6 qud chudi gia trong qud trinh chin
Ham lugng polyphenol tong sé va
hoat tinh chdng oxy hoa 1a 2 chi tiéu
quan trong luén dugc quan tdm trong cac
nghién ciru trich ly cac hop chat tu nhién
tir nguyén liéu thue vat. Két qua xac dinh
vé sy bién d6i ciia ham lugng polyphenol
téng sd va hoat tinh chong oxy hoa cia
v6 qua chudi gia trong qué trinh chin
dugc thé hién qua Hinh 4.
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Phiin triim H202 biire ché (Vo)
h
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Hinh 4. Ham hegng TPP (4) va phan tram H202 bj ke ché (B) cua dich trich
vo chuoi gia o cdc do chin I, Il va VI
*Ghi chii: Ham heong polyphenol tong sé (TPP) duwoc xdc dinh duwa vao phirong trinh dwong chudn

cua gallic acid (y = 0,0118x + 0,0095; r*> = 0,998).

Qua két qua & Hinh 4 cho thay qué
trinh chin ¢6 anh huong Ion d&én ham
luong TPP va hoat tinh chéng oxy hda
cua vo chudi gia. Ham lugng TPP trong
dich trich vo qua chudi gia chin do Il
dat 16,32 (mgGAE/g DM) ting rat cao
(hon 2 1an so véi qua chin do I), sau do
giam xubng khi chin vang nhung véi
luong thay d6i khong lon chi véi 2,89
(mgGAE/g DM). Bén canh do, két qua &
Hinh 4 con cho thdy qua trinh chin con
c6 anh huong dén hoat tinh chéng oxy
héa cua dich trich vo chubi théng qua
phan tram H,0, bi wc ché (mau dich
trich c6 phan tram H,0, bi &rc ché cang
thap thi c6 hoat tinh chéng oxy héa cang

cao). Hoat tinh chéng oxy hoa 1a mot chi
tiéu quan trong dé danh gia loi ich stc
khoe cua thuc pham. Mau dich trich vo
chudi gia ¢ @6 chin Il c6 phan trim
H,0, bi wc ché thip nhat (13,71%) va
khéc biét c6 y nghia théng ké & mic y
nghia 5% so v&i 2 mau con lai.

Két qua vé xu huéng ting ham
lugng TPP va hoat tinh chdng oxy cua
v6 chudi gia trong qua trinh chin ban dau
sau d6 giam xudng cia nghién nay ciing
da duoc ghi nhan trong két qua nghién
ciu trén vo chudi xiém [3]. Két qua
trong nghién ctru nay ciing cho thay ham
lwong TPP va hoat tinh chéng oxy trong
v6 chudi xiém c6 xu huéng ting manh tir
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dd chin I dén dd chin III sau d6 giam voi
ham Iwgng TPP dat 1,55 (mgGAE/g
DM) cao hon do chin con lai gap tir 2
dén 3 lan va hoat tinh chéng oxy hoa
(kha niang bay goc tw do DPPH) ciing
tuong tu nhu vay dat 16,91+0,345
(umolTE/g CKNL).

Két qua nghién ctu nay cho thay co
su twong quan ty l& thuan gitta ham
lwgng TPP Vi hoat tinh chéng oxy hoa
cia nguyén liéu. Két qua nay ciing da
dugc ghi nhan trong nhiéu nghién cau
khac [2, 3, 12]. Biéu nay chitng minh cac
hop chét polyphenol 13 thanh phan chinh
tao nén hoat tinh chong oxy hoa cua vo
qua chudi gia.

Ham lugng TPP trong dich trich cua
V6 qua chudi gia ¢ giai doan chin do 11l
trong nghién cau nay la 16,32
(mgGAE/g DM) la kha cao so vai mot
s6 nguyén liéu nhu vo ca cao véi 7,23
(mgGAE/g DM) [14], ndm dui ga véi
10,44 (mgGAE/g DM) [15] hay vo tao
Véi 13,10 (mgGAE/g DM) [16]. Nhung
thip hon vo chudi hot véi 20,02
(mgGAE/g DM) [12], vo man cau ta véi
79,43 (mgGAE/g DM) [17].

Két qua trong nghién ciu khao séat
su bién d6i ham lugng TPP va hoat tinh
chéng oxy hoa trén vo chudi xiém & cac
giai doan chin ciing cho két qua ham
luong TPP va hoat tinh chdng oxy héa
tang khi chudi & giai doan chin do 111 (Vo
mau xanh nga vang) [3]. Nhung khi ddi
chiéu voi mot sé loai trai cay khac nhu:
qua 6i [18], qua chubi hot [12] hay qua
du du [19] lai thé hién ham luong
polyphenol trong cic bo phan nhu vo,
thit hay hat cua céc loai trai cay nay lai
c6 xu hudng giam trong qué trinh chin.
C6 nhan dinh cho rang su suy giam nay
¢6 lién quan dén sy gia ting trung hop

cua leucoanthocyanidin trong qué trinh
chin cua qua [20].
4. KET LUAN
Nghién ciou da xac dinh vo qua
chudi gia & giai doan chin d6 111 (vo mau
xanh nga vang) la nguyén liéu phu hop
dé nghién ctu trich ly thu dich trich chira
hop chat polyphenol va cé hoat chng
oxy héa ¢ muc cao, dong thoi c6 mau
sic tuoi sang. T d6, nhan thay tinh kha
thi cua viéc tan dung phu pham vo qua
chudi gia trong nganh ché bién cac san
pham tir chudi gia xuat khau dé thu nhan
polyphenol va ché bién thanh san pham
bot siy phun giau hoat chat nay. Vo qua
chudi gia & giai doan chin do 111 c6 cac
thong sé nhu sau: chiém 34,66% vé tong
khdi luong, c6 dd 4m cao (85,41%), ham
lwong  chlorophyll, carotenoids va
polyphenol téng sb lan luot 1a 492,14
(ug/g DM), 61,84 (ug/g DM) va 16,32
(mgGAE/g DM), dich trich cua no co
kha nang Gc ché 13,71% H,0, Tuy
nhién, day chi mai 1a budc khao sat dau
tién nén ham luong polyphenol thu dugc
van chua cao. Do d6, nghién ctu can
phai tiép tuc nghién ciu quy trinh trich
ly t6i wu dé tang hiéu suat trich ly ham
luong hop chat polyphenol tir vo qua
chudi gia.
LO1 CAM ON

Chén thanh cam on Truong Pai hoc
Tién Giang d tai trg kinh phi dé ching
tdi thuc hién nghién cau nay.
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