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TOM TAT

Muc dich cla nghién ctu nay la xac dinh ham lwong polyphenol téng sé va kha ning khang oxi héa cac phan
v, thit, hat ctia qua chudi hét & 5 d6 chin, thu hai tai Nam Binh bang phwong phap Folin-Ciocalteu va 2,2-diphenyl-1-
picrylhydrazyl (DPPH). Két qua cho thay, ham lwgng polyphenol va kha nang khang oxi héa clia hat cao nhét. Trong
qua trinh chin, ham lwong polyphenol va kha nang khang oxi héa cla ca ba bd phan gidm dan. Hon niva, mbi twong
quan chét gitra ham lwong polyphenol téng sé va kha néng khang oxi héa (r = 0,98-0,99) cho thay polyphenol déng
g6p chinh cho kha n&ng khang oxi héa clia qua chudi hét. Tuy nhién, kha nang khang oxi héa cao cla thit qua chudi
so v&i ham lwong polyphenol thp goi ¥ sw cé mat clia cac chat khang oxi héa khac khéng thudc nhém polyphenol
trong thit qua va sw khac nhau vé thanh phan polyphenol trong cac bd phan cta qua chudi hot.

T khéa: Chudi hot, polyphenol, kha ndng khang oxi héa, d6 chin.

Effect of Maturity Stage on Phenolic Content and Antioxidant Capacity of Different Parts
of Musa babisiana Fruits Harvested from Nam Dinh Province

ABSTRACT

The purpose of this research was to determine the total phenolic content the and antioxidant capacity of the
skin, pulp and seeds of Musa babisiana fruits harvested in Nam Dinh province at five maturity stages by using Folin-
Ciocalteu and 2,2-diphenyl-1-picrylhydrazyl (DPPH) assays, respectively. Results showed that among the three parts
of Musa babisiana, the seeds had the highest phenolic content and antioxidant capacity. Total phenolic content and
antioxidant capacity of the three parts decreased with ripening. Furthermore, high Pearson’s correlation coefficients (r
= 0.98-0.99) between phenolic content and antioxidant capacity of the skin, pulp and seeds indicated that phenolics
were resposible for the antioxidant capacity. However, the low phenolic content and high antioxidant capacity of pulp
suggested the presence of other types of antioxidant compounds rather than polyphenols in pulp and differences in
phenolic profile in pulp, seeds and skin.

Keywords: Musa babisiana, polyphenol, antioxidant capacity, maturity stage.

Valmayor et al, 2000). Musa balbisiana Colla
moc hoang va duge trong tai Assam (An Do)

1. DAT VAN DE

Chu6i hot c6 tén khoa hoc 1la Musa
balbisiana Colla thudc ho Musaceae. Giéng
chudi nay c6 nguén goc khu vuc gié mua phia
béc Pong Nam A va Nam A tit Sri Lanka dén
Philippines (Ploetz et al, 2007). Day la moét
trong hai nhém loai ludng boi hoang da c6 hé
gen khac nhau Musa acuminata (AA) va Musa
balbisiana (BB) 1a giéng cha me ctia phan lén
cac loai Musa an dugc (Ploetz et al, 2007,
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(Borborah et al., 2016), Thai Lan (Ploetz et al.,
2007) va 6 Viét Nam (D6 Huy Bich va cs., 2006).
O Viet Nam, chusi hot da duge st dung tir rét
lau v6i nhiéu muc dich khac nhau nhu la
thuong dung dé géi banh trong khi than, qua,
hat cho muc dich y hoc. Theo D6 Huy Bich va cs.
(2006), qua chudi con xanh cé tac dung lam se
va tdy giun. Chudi hét xanh con duge dung dé
diéu tri dau bung méan tinh, loét da day, tiéu



chay va kiét ly. Qua xanh va hat ctia qua chin cé
tac dung rat tot trong viéc hoa tan sdi trong
duong tiét niéu (than va bang quang).

Mic dit qua chudi hot da dude st dung ti
rat 1au trong y hoc ¢6 truyén nhung thanh phan
héa hoc cia no, dic biét 1a cic hgp chat c6 hoat
tinh sinh hoc, chua dugdc phan tich day dua. Do
d6, nhiéu tinh chat dugc liéu ctia chudi hot van
chua duge hiéu r6. Cho dén nay, chi mét s6 hgp
chat ¢6 hoat tinh sinh hoc duge x4c dinh trong
qua chuéi xanh nhu terpenoid (Musabalbisianes
A, B va C) (Ali, 1992), sitosterol va stigmasterol
(Bui My Linh, 2006), cyclomusalenon (P& Qudc
Viét va cs.,, 2006), hgp chat polyphenol
(propelarginidin dimer) (Bui My Linh, 2006)
nhung ching khong giai thich dudc tat ci cac
tng dung cta chudi hot trong y hoc ¢ truyén
Viét Nam. Gan day, nghién ctu cta Lai Thi
Ngoc Ha va cs. (2017) chi ra ring chudi hot c6
ham lugng polyphenol téng s6 (15,47 + 0,45 mg
duong ludng gallic acid/g chat khoé (mg gallic
acid equivalent/g chat kho - mg GAE/g CK)) va
hoat tinh khang oxi héa (103,38 + 3,65 pmol
tuogng duong trolox/g CK (umol Trolox
equivalent/g CK - umol TE/g CK) cao. Cac hgp
chat polyphenol véi cac hoat tinh sinh hoc da
dugc chiing minh bao gdm kha ning khang oxi
héa, chéng 140 héa, bao vé tim mach, chéng ung
thu, chéng viem va chéng béo phi (Lai, 2016), do
d6 c6 thé déng gép vao cac tinh chat dude 1y cua
chudi hot.

Chudi hot duge st dung trong y hoc dan
gian theo nhiéu cach khac nhau. Mot s6 nguoi
st dung toan bd qua xanh trong khi nhiing
ngudi khac chi sti dung hat cia qua chin ho#c vo
qua xanh. Trén thuc t& mot s6 nghién ciu cho
thay vd qua chudi c6 ham lugng polyphenol cao
hon thit qua (Fatemeh et al, 2012; Tsamo et
al., 2014).

Muc dich ctia nghién citu nay la xac dinh su
bién d6i ctia ham Iugng polyphenol va kha nang
khéang oxi héa ctia ba bd phan qua chuéi hot (vo,
thit va hat) 6 5 @6 chin ti xanh dén chin hoan
toan. K&t qua thu dudc c6 thé gép phan lam
sang t6 viéc st dung chudi hot véi cac cach khac
nhau trong y hoc dan gian va ggi y thoi gian thu
hoach theo tiing muc dich st dung.
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2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu va héa chat

2.1.1. Thu méu va xi ly mau

Qua chudi hot dugde thu hai tai huyén Hai
Hau, tinh Nam Dinh vao thang 8 nam 2016.
Qua lay vé dudc xac dinh thudc loai Musa
balbisiana Colla khi so sanh dic diém hinh thai
than, 14 va qua véi md ta cia Pham Hoang Ho
(2003). Ba budng chudi da gia dudc 14y vé phong
thi nghiém tuong ting véi ba 1an ldp sinh hoc.
Tai phong thi nghiém, chuéi duge dé trong
thung carton, tu chin 6 nhiét d6 phong. Qua
duge 14y theo nam do chin dua vao mau séc vo
qua (Hinh 1) bao gbm xanh hoan toan, vang <
50% v6 qua, mau > 50% vo qua, vang hoan toan
va vang nau. O méi do chin, 14y ba qua chudi tit
cic nai giiia cua budng, can sau dé chia cac bo
phan bao gébm v9, thit va hat. Cac bd phan dugc
can va dong khé. Mau déng kho dugc nghién
min, bao quan & -35°C va duge dung dé xac dinh
ham lugng polyphenol va kha ning khang oxi
héa. Bén canh d6, dd ciing ctua thit qua tuoi
trude khi tach hat cting duge xac dinh.

2.1.2. Héa chat

Gallic acid chuén, thudc thi Folin-Ciocalteu,
6-hydroxyl-2,5,7,8- tetramethylchroman-2-
carboxylic  acid  (Trolox), 2,2-diphenyl-1-
picrylhydrazyl (DPPH) ctia hing Sigma-Aldrich
(St. Louis, MO, USA). Aceton phan tich dugc
mua cua Merck (Darmstadt, Germany). Natri
(Na,CO,) cua
(Guangdong, China).

carbonate cong ty Xilong

2.2. Cac chi tiéu va phuong phap phan tich

2.2.1. D¢ cing cua thit qua

Do ciing cua thit qua dude xac dinh bing
may do d6 cing DIGITAL FIRMNESS TESTER
Agrosta 14 (Phap), st dung kim dam c6 dudng
kinh 8 mm. Do cing dude xac dinh théng qua
luc can thiét dé kim dam di sdu vao thit qua
chu6i mét quing dudng c6 dinh 14 2 mm. Phép
do dugc thuc hién trén ba vi tri khac nhau cua

mobi qua.
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Hinh 2. Ty 1& cac bo phan v, thit, hat clia qua chudi hot thu hai tai Nam Dinh (A)
va do ciing thit qua (B) & cac d6 chin tit 1 dén 5

2.2.2. Polyphenol téng sé va kha ndng
khang oxi héa
- T4ch chiét c4c hop chat polyphenol

Cac hdp chat polyphenol 6 cac bo phan khac
nhau ctia qua chudi dugc tach chiét bang
phuong phap da dugc t6i uu héa bdi Lai Thi
Ngoc Ha va cs. (2017). Mot cach tém tit, khoang
130 mg mau déng kho dudgc tron véi 4 ml aceton
60%. Hon hop duge dua vao ldc ngang trong bé
on nhiét dit 6 40°C trong 60 phut. Sau khi ly
tam 6.000 vong/phit trong 10 phit ¢ 4°C, phan
néi phia trén 1a dich chiét duge thu lai va dem
phan tich ham lugng polyphenol téng s ciing
nhu kha nang khang oxy hoéa.
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- Xac dinh ham lugng polyphenol tong s6

Ham lugng polyphenol téng sé cua dich
chiét dude xac dinh bang phuong phap Folin-
Ciocalteu (Singleton & Rossi, 1965). Cu thé,
500 ul dich chiét da pha lodng thich hgp dugc
tron véi 250 ul thudce thi Folin - Ciocalteu 1N
trong 5 phiit, ti€p theo thém 1.250 ul Na,CO,
7,5%. Hoén hgp duge tron déu va dé phan tng
trong 30 phit trong béng t6i. D6 hap thu cua
san phidm sau d6 duge do 6 755 nm. Gallic acid
duge st dung lam ch&t chuén trong phan tich
nay va két qua dugc biéu thi bing miligam
duong lugng gallic acid/g chat kho (mg gallic
acid equivalent/g CK - GAE/g CK).



- Xéc dinh kha nédng khang oxi héa

Kha n#ng khang oxi héa dudc xac dinh
bang cach dung géc tu do DPPH theo mo ta cta
Duan et al. (2007) véi mot sd chinh stia nhé. Cu
thé, 100 pL dich chiét da pha lodng thich hgp
duge tron v6i 2.900 pL dung dich DPPH 0,1
mM trong methanol. Hén hgp dudge 1 trong 30
phit 6 25°C trong béng toi sau dé xac dinh sy
gidm miic d6 hap thu 6 buée sé6ng 517 nm. Mau
d6i chting chita methanol thay cho chat chiét.
Su tic ché& cac goc DPPH ciia miu dugc xac dinh
theo cong thiic: Hoat tinh quét goc DPPH (%) =
100 * (dd hap thu cta mau déi chiing - d6 hap
thu ctia mau)/dd hap thu cia mau dsi ching.
Trolox dudc st dung nhu chit chuén trong test
nay. Kha néng khang oxi héa dudc xac dinh
thong qua dudng chuin mé ta méi quan hé
gitia nong do Trolox va hoat tinh quét géc tu
do. Kha ning khang oxi héa duge biéu dién
bing pmol duong lugng Trolox/g chat kho mau
(umol Trolox equivalent/g CK - pmol TE/g CK).

2.3. Xt 1y s6 liéu

Két qua thi nghiém dudc phan tich bing
phan mém théng ké SAS 9.3. Phan tich phuong
sai mot chiéu duge st dung dé so sanh ham
lugng polyphenol va kha néng chéng oxy héa
cla vo, thit qua va hat 6 cac dd chin khac nhau.
Chuén Duncan dudc dung dé so sanh ciap doi cac
gia tri trung binh. Gia tri P <0,05 dugc coi la
khac nhau c6 y nghia.

3. KET QUA VA THAO LUAN

3.1. Ty 1é cac phan cta qua chuéi hét va do
cting thit qua

Ty 1é khéi lugng ctia cac bd phan vo, thit,
hat cta qua chudi hot va dd cling cua thit qua
cac dd chin khac nhau dugc giéi thiéu 6 hinh 2A.

Két qua xt li thong k& anh hudng ctia do
chin t6i ti 1é cac bd phan vo, thit, hat 1an lugt 1a
P = 0,0005, P <0,0001, P = 0,199 cho thay d6 chin
anh hudng c6 § nghia dén ti 1& vé va thit chuéi
nhung khéng c6 anh huéng c6 ¥ nghia dén ti 1é
hat chuéi. Cu thé, ty 1& thit qua tang tit d6 chin 1
dén @b chin 5 (tit 50,40 + 1,28% ting 1én 66,43 +
4,08%) 1a 1,32 1an trong khi ti 1& v6 giam dan ti
@ chin 1 dén do chin 5 (t 38,50 + 1,44% giam
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xubng con 23,77 + 3,88%), giam 1,62 lan. Ty lé
hat khong c6 sy sai khac c6 § nghia gitia cac do
chin nhung dic diém cia hat chuéi & cic d6 chin
¢6 khac nhau. Cu thé, hat cia qua chudi xanh ¢6
mau tring, cidu tric mém, hat 1ép. Khi qua chin,
hat c6 mau sAm dan, cting hon. O d6 chin 5, hat
¢6 mau den va cing.

Trong qua chudéi hoét, phan thit chuéi luon
chi€m ty 1é cao nhat, trung binh 58,46%. Ti 1é
phéan vo chudi ding thi 2 véi gia tri trung binh
la 30,14%. Phan hat chiém ti 1é it nhat trong
qua (11,5%).

Két qua xt li théng ké cho thay do chin anh
hudng c6 § nghia dén d6 ciing thit chuéi véi
P <0,0001. Trong qué trinh chin, d6 cting cua
thit qua giam dan (tu 18,64 * 1,52 kg/cm?xudng
con 0,98 + 0,40 kg/em?), gidm 19,25 lan (Hinh
2B). Diac biét, do cling gidm manh nhit trong
khodng tit do chin 1 sang dé chin 2 (tir 18,64 *
1,52 kg/cm? xudng 3,92 + 1,17 kg/cm?, gidm 4,8
lan. Su giam db ciing ciia qua trong qua trinh
chin 1& do su thuy phan cac hdp chéat cao phan
ti nhu pectin duéi tdc dung cua enzyme
pectinase lam cic t€ bao roi rac va thit qua
mém. Bén canh d6, trong qua trinh chin, tinh
bot bi thiy phan thanh dudng cling lam giam do
cting cua thit qua chuéi (Emaga et al, 2008;
Tsamo et al., 2014).

3.2. Ham lugng polyphenol tong s6 va kha
nang khang oxi héa cua cac bo phan

Ham lugng polyphenol t6ng s6 va kha ning
khang oxi héa cta cac bo phan vé, thit qua va
hat 6 cac do chin 1-5 dudc gidi thiéu ¢ hinh 3.

Ham lugng polyphenol téng s6 ctia cac bod
phan qua chudi hot cé bién dong trong qua trinh
chin va c6 su khac nhau vé ham lugng giiia cac
b6 phan.

Két qua xti 1i thong ké cho thay d6 chin anh
hudng c¢6 ¥ nghia dén ham lugng polyphenol téng
s6 ctia hat, vo, thit véi gia tri P lan lugt 0,0002,
<0,0001 va <0,0001. Ham lugng polyphenol téng
s6 cua vo, thit qua va hat clia qué chuéi hot giam
trong qua trinh chin. Cu thé polyphenol téng s&
cia vo qua giam 2,55 lan ti 30,63 + 0,97 mg
GAE/g CK (d6 chin 1) dén 12,00 * 3,35 mg GAE/g
CK (d6 chin 5). Thit qua chu6i xanh 6 d6 chin 1
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¢6 ham lugng polyphenol 19,33 + 1,78 mg GAE/g
CK giam xudng 8,96 + 0,16 mg GAE/g CK & do
chin 2 va khéng thay d6i khi chu6i chin dén d6 3,
4 va 5. Hat ctia qua chin c6 ham lugng
polyphenol cao hon hat ctia qua xanh.

Su bién d6i ctia ham lugng polyphenol téng
s6 tuong tu dudc quan sat ¢ qua du du. Trong
qua trinh chin ham lugng polyphenol ctia qua du
da & vé va thit qua ciing bién d6i giam dan 14n

lugt tu 471,97 dén 358,67 mg GAE/100 g chat
tuoi (CT) va tu 1,91 dén 0,88 mg GAE/100 g CT
(Sancho et al., 2010). Qua dau tay riung dé (Wang
et al., 2009) hay qua sim (Lai et al., 2013) ciing
c6 ham lugng polyphenol gidm trong qua trinh
chin. Su giam ham lugng polyphenol tdng sé cta
cac bd phan cta qua chudi hot trong qua trinh
chin gép phan gidi thich cho su giam d6 chat
cua qua chuéi khi chin.
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Hinh 3. Ham lugng polyphenol tong s6 va kha nang khang oxi héa ctia vo,
thit qua va hat ctia chuéi hot 6 cac do chin tit 1 dén 5
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Trong ba bd phan cia qua chuéi hot, hat
chu6i c6 ham lugng polyphenol t6ng sé cao nhét,
thit chuéi c6 ham lugng polyphenol tong thap
nh4t. Ham lugng polyphenol téng s trung binh
d hat 14 51,93 mg GAE/g CK, gap 5,03 1an so véi
4 thit chuéi, 6 vo 14 20,06 mg GAE/g CK, gap 2
14n so véi thit chudi (10,33 mg GAE/g CK). So
v6i cac doi tuong khac, cac bd phan cta chudi
hot dac biét 1a hat ¢6 ham lugng polyphenol
téng s6 cao hon pitaya (Stenocereus stellatus -
mot loai xuong rong, 13,84-1552 mg GAE/g
CK), tao (Malus pumila, 13,00-13,10 mg GAE/g
CK), dau tay (Fragaria ananassa, 16,00-18,00
mg GAE/g CK), qua mam x6i (Rubus idaeus,
27,00-29,00 mg GAE/g CK), qua nam viét quit
(Vaccinium oxycoccus, 22,00 mg GAE/g CK)
(Beltran-Orozco et al., 2009).

Kha ning khang oxi héa ctia cac bd phan
qua chu6i gidm theo dd chin (P <0,0001;
<0,0001; 0,0006 cho hat; vé va thit). Kha ning
khang oxi héa ctia vé qua gidm tu 236,5 + 28,99
pumol TE/g CK 6 dd chin 1 xuéng con 68,73 +
29,67 umol TE/g CK 6 do chin 5, tuong ting véi
su giam 3,44 1an. Hat cta chuéi hot & dd chin 1
14 263,88 + 8,00 umol TE/g CK, khi dén dé chin
5 giam 1,8 14n con 146,82 + 20,84 pmol TE/g
CK. Déi véi thit qua, kha niang khang oxi héa
giam manh ti d6 chin 1 sang d6 chin 2 (tu
70,657 + 1,38 umol TE/g CK dén 50,447 + 4,05
umol TE/g CK), gidam 1,4 lan sau dé khong thay
d6i. Piéu dang néi 1a kha niang chéng oxy héa
cua ba bd phan ctia chudi hot cao hon so véi cac
loai qua théng thudng nhu chuéi (30,68-39,71
pmol TE/g CK), xoai (30,52-53,99 pmol TE/g
CK) , kiwi (55,69 mmol TE/g CK), nho d6 (63,64
pmol TE/g CK), quyt (113,59 pmol TE/g CK),
nhung tuong tu nhu qua tao (146,41-290,00
mmol TE/g CK), anh dao (168,89 umol TE/g CK)
va dau tay (304,55-397,87 pmol TE/g CK)
(Isabelle et al., 2010; Wada & Ou, 2002; Wu et
al., 2004). Diéu nay chi ra rang chudi hot c6 thé
12 mot ngudén hgp chat polyphenol khang oxy
héa méi cdn dugec nghién ctiu st dung trong
cong nghé thuc phdm va céng nghiép dudc.

Heé s6 tuong quan Pearson cao gitia ham
luong phenol téng s va kha niang chéng oxy hoéa
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cua vo (r = 0,99), thit (r = 0,98) va hat chuéi hot
(r = 0,99) da dugc tim thay. Diéu nay khing
dinh rang cdc hop chat polyphenol 1a thanh
phan chinh gép phan vao kha ning chéng oxy
héa ctia ba bo phan cua qua chudi hot. Tuy
nhién, mot diéu dic biét quan sat thay dugde la
thit qua chudi mic du c¢6 ham luong polyphenol
thap hon so véi hat va vé nhung c6 kha ning
khang oxi héa tuong tu vé va hat. Diéu nay cé
thé do ho#c su c6 mat cta cac hgp chit khang
oxi héa khac khong thudéc nhém polyphenol
trong dich chiét thit hodc sy khéc biét vé thanh
phan polyphenol ctia thit so v6i hat va vé. Trén
thuc t&, cac hop chat polypehnol c6 ciu tric
khéac nhau sé& c6 kha ning khang oxi héa khac
nhau. Su khac nhau vé thanh phan polyphenol
s& dan dén su khac nhau vé cac tinh chat sinh
hoc trong d6 c¢6 kha ning khang oxi héa.

4. KET LUAN

Ham lugng polyphenol va kha ning chéng
oxy héa ctia cd ba bd phan vd, thit va hat qua
chu6i hot gidm khi qua chuéi chin. Hat chuéi cé
ham lugng polyphenol khang oxi héa cao nhét,
sau d6 dén vd va thit qua. Polyphenol 1a hgp
chat chinh dam bao kha ning khang oxi héa ctia
Ham lugng
polyphenol khang oxi héa cao ctia cac bd phan
chuoi hot giai thich phan nao cac tinh chat dude
Iy ciaa loai qua nay nhu kha ning tdy giun,

cic bd phan qua chuéi hot.

chong loét da day, gidm tiéu chay, kiét ly,.. Tuy
nhién, dé xac dinh chinh x4c cac hgp chit quyét
dinh tinh ch4t sinh hoc ctia chudi hot ciing nhu
giai thich kha ning khang oxi hoéa cao cua thit
qua, viéc xac dinh ciu tric cac hgp chat trong
thit, vé va hat bang cac ky thuat hién dai nhu
HPLC-MS can dugc thuc hién trong tuong lai.
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