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TOM TAT

Nghién ctru nay nham theo déi dong thai bién ddi cia ham lwong vitamin C, ham lwong polyphenol cia qua 6i
lién quan dén hoat tinh khang oxi héa tai cac giai doan chin khac nhau clia qua oi duoc tréng tai xa boéng Dw, Gia
Lam, Ha Noi. Oi dwoc chia lam 4 d6 chin: xanh gia (6 chin 1), chuyén mau (d6 chin 2), chin (d6 chin 3) va chin
mém (d6 chin 4). Két qua nghién ctu cho thdy ham lwong vitamin C téng dan qua cac giai doan chin va dat gia tri
cao nhat & do chin 3, ham lwgng polyphenol va hoat tinh khang oxi héa gidm dan trong qua trinh chin va thé hién
méi twong quan tuyén tinh chét ché.

T khod: Do chin, hoat tinh khang oxi hoa, polyphenol, qua 6i.

Changes in Vitamin C, Polyphenol Content and
Antioxidant Activity of Guava Fruit During Ripening

ABSTRACT

Changes in chemical composition (vitamin C, polyphenol) and antioxidant activity of guava fruits collected in
Dong Du, Gia Lam, Hano at different maturity stages were examined. The maturity stages were mature green, color
turning, ripe and overripe. The results showed that vitamin C content sharply increased during ripening and reached
the maximum value at ripe stage. Both polyphenol content and antioxidant activity decreased during ripening.

Changes in polyphenol content was significantly correlated with changes in antioxidant activity.

Keywords: Antioxidant activity, guava fruit, polyphenol, ripening stage

1. DAT VAN DE

Khi x3 hoi ngdy mot phat trién, con ngudi
dang phai d6i mat véi nguy cd méic nhiing cin
bénh mén tinh nguy hiém do tinh trang 6 nhiém
moéi trudng, stress, tiép xuc véi héa chat doc hai.
Nhiéu nghién ctiu dich té& hoc da chi ra rang viéc
st dung thuong xuyén cac chat khang oxi hoéa tu
nhién c6 kha néng ngin nglia cic cin bénh nguy
hiém nhu tim mach hay ung thu (Renaud va
¢s.,1998; Temple, 2000). Con ngudi ngay mot nhan
thtic 15 dudc tAm quan trong cta thuc phim tu
nhién trong viéc phong tranh bénh tat. Vi vay,
nhiing chat khang oxi héa tu nhién c6 trong rau,
qua ngay cang thu hat dude su quan tAm cta
nguoi tiéu dung cling nhu cic nha khoa hoc.

Vitamin C con goi 14 ascorbic acid, 12 mot chat
dinh dudng khang oxy héa rat quan trong c6 trong
rau, qua. N6 ton tai trong cd thé dudi hai dang D
va L, tham gia vao cac hoat dong khac nhau cua
co thé. Vitamin C ddm nhiém nhiéu chtic ning
nhu: chiic nang mién dich, thic ddy su hinh thanh
collagen - mét protein chinh cta co thé, tham gia
vao qua trinh chuyén héa cholesterol va bai tiét
chat doc khoi co thé....(Lé Thi Hop va Nguyén Thi
Hoang Lan, 2010).

Polyphenol 12 nhiing hdp chat thom co
nhém hydroxyl dinh truc tiép v6i nhan benzene
(Lé Ngoc T4, 2003). Chiing c¢6 nhiéu trong thuc
vat nhu rau, qua, hoa. Polyphenol tao mau séc
déc trung cho thuc vat. Ngoai ra, polyphenol con
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bao vé thuc vat khdi vi sinh vat hai, su oxi héa
va tac hai cta tia cuc tim. V& y hoc, polyphenol
14 mot trong nhiing hoat chat tu nhién c6 nhiéu
tac dung nhu chdng oxy héa, khang viém, khang
khuén, chéng di tng va chéng ldo héa cho con
ngudi (Scalbert va cs., 2005).

Oi 1a mét loai cAy phd bién & nuéce ta cb tén
khoa hoc la Psidium guajava, 1a mot trong
nhiing loai cdy c6 nguén goc nhiét déi giau chat
khang oxi héa. Trai 6i khong chi 1a loai trai cay
dude nhiéu ngudi ua thich ma con 14 loai trai
cay tot cho stic khoe. 61 ¢6 chtia ham lugng cao
ascorbic acid (vitamin C), 1én t61 113mg/100g
khéi lugng tuoi (Bulk va cs., 1996). Ngoai ra
trong 6i con chiia ham lugng cao cac hop chat
phenol va day la nhiing hop chit khang oxi héa
ty nhién rat c6é lgi cho stic khdée con ngudi
(Thaipong va cs., 2006). Tuy nhién, nhiing
nghién ctu vé kha néng khang oxi héa cia qua
6i trong qué trinh chin con han ché. Vi vay,
nghién ctu nay tap trung vao viéc xac dinh ham
lugng vitamin C, polyphenol va hoat tinh khang
oxi hoa cua qua 6i trong qua trinh chin, tir d6
gitp hiéu rd hon vé gia tri cia qua 6i d6i véi stic
khoé con nguoi.

2. POI TUONG VA PHUONG PHAP
2.1. D6i tugng nghién cttu

Qua &i duge thu hai tai xa Péng Du, Gia
Lam, Ha Noi, s6 luong 7 kg (khoang 100 qua)
trén 20 cdy. Qua 6i sau khi duge thu hai dude
van chuyén vé phong thi nghiém Khoa Céng
nghé thuc phdm, Trudng Pai hoc Néng nghiép
Ha Néi.

Tién hanh phan loai sé bo qua 6i thanh 4 do
chin khac nhau dua vao mau sic vé qua (Jain
va cs., 2003) (Bang 1).

2.2. Phuong phap nghién citu
2.2.1. Xac dinh céc chi tiéu vé dé chin

- Chi tiéu mau sic vé qua: duge do bang
may do mau CR-400 (Nhat), t d6 xac dinh cac
chi s6 L, a va b. Mau cta vé qua duge do 6 3 vi
tri khac nhau trén qua va 14y gia tri trung binh.

- Chi tiéu dudng kinh qua: dudc do bing
thuée kep (do 10 qua/l dd chin va 13y gia tri
trung binh).

- Chi tiéu ty trong riéng: ctia qua la ty 1é
gitia khoil lugng qua trong khong khi va su
chénh léch gifia khéi lugng qua trong khong khi
va khéi lugng qud khi nhtng trong nuéc
(Mercado-Silva va cs., 1998).

- Phuong phap bao quan mau: Sau khi xéac
dinh cac chi tiéu vé do chin, qua 6i duge ria sach,
dé rao va cét thanh cac phan nhé. Sau dé, 6i dudgc
cho cac tai nhya déng kin (da chia theo d6 chin) va
bao quan ¢ -53°C dé dung cho phan tich.

2.2.2, Xac dinh ham Ilugng vitamin C

(ascorbic acid)

- Phuong phép chiét vitamin C: Lay 5 g
mau 6i 6 mdi dé chin va nghién nhd. Sau d6
thém vao 20 mL dung dich dém (HPO , 2% va
CH,COOH 8%) va nghién ti€p dé déng nhat
mAu. Lén thé tich 50 mL bing dung dich dém.
Tién hanh ly tdm mau va thu 14y phan dich
trong (dich chiét vitamin C). Pé phan dich nay
trong béng t61 ti 10-15 phut truée khi phan
tich. Thi nghiém dugc tién hanh lip lai 3 1an.

- Ham lugng vitamin C dugc xac dinh theo
phuong phap chuin d6 bing KIO, (Science
Outreach, Unive rsity of Canterbury). Puong
chuén vitamin C dugc x4y dung bing cach chuén bi
cac diém chuén vitamin C (0; 0,5; 1; 1,5; 2 mg/mL).

Bang 1. Phan loai qua 8i theo do6 chin

Mtrc do chin Pac diém Ky hiéu
Xanh gia 100% xanh Do chin 1
Chuyén mau 80% xanh, 20% vang Do chin 2
Chin 50% xanh, 50% vang B0 chin 3
Chin mém 100% vang Do chin 4
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Sau d6 14y 20 mL dich chiét vitamin C, thém
vao 10 mL nuéc cat, 1 mL dung dich KI 0,066M
va 1 mL dung dich HC1 1M va tién hanh chuin
do bang dung dich KIO, 0,002M. Ham lugng
vitamin C dugc biéu thi bing mg/100 g chat tudi.
Thi nghiém dugc tién hanh lip lai 3 1an.

2.2.3. Xac dinh ham luong polyphenol

- Phuong phap chiét polyphenol: Phuong
phap chiét polyphenol (Alothman va cs., 2009)
dugc diéu chinh nhu sau: LAy 5 g mau ¢ méi do
chin va tién hanh nghién trong dung dich
acetone 90%. Sau d6, ting lén thé tich 25 mL
bing dung dich acetone. Tién hanh ly tAm dich
nghién trong 20 phut véi téc d6 6,000 vong/phiit.
Thu 14y phin dich trong (dich chiét 6i) va bao
quan & -20°C dé phan tich. Thi nghiém dudc
tién hanh lap lai 3 1an.

- Xac dinh ham lugng polyphenol: Ham
lugng polyphenol duge xac dinh theo phuong
phap Folin-Ciocalteu (Fu va cs., 2011). Duong
chudn gallic acid dudc x4y dung bing céach
chuén bi cac dung dich chuén gallic acid (0, 20,
40, 60, 80, 100 pg/L). Ham lugng polyphenol
duge xac dinh dua trén dudng chuén gallic acid
va dugc biu thi bdng mg gallic acid tuong
duong (GAE)/100 g chat tuci. Thi nghiém duge
tién hanh lap lai 3 1an.

2.2.4. Xac dinh hoat tinh khang oxi héa

Phuong phap DPPH (Thaipong va cs., 2006)
dung dé xac dinh hoat tinh khang oxi hoa dudc
diéu chinh nhu sau: Xay dung duong chuén
Trolox bang cach chuén bi cac dung dich chuén

Trolox (1000, 750, 500, 250, 100 va 25 uM).
Dung dich goc DPPH duge chuén bi bing cach
hoa tan 24 mg DPPH trong 100 mL methanol va
bdo quéan & -20°C. Dung dich DPPH thi nghiém
dude chudn bi bang cach 14y 10 mL dung dich
gbc cho vao 45 mL methanol (dé c6 d6 hép thu la
1,1 + 0.02 don vi khi so mau & buéc séng 515
nm). Sau d6 14y 150 pL dich chiét 6i va cho vao
2850 pL dung dich DPPH rdi dé trong béng t6i
30 phut. Tién hanh so mau 6 515 nm (cung dng
doi chtng chi chia methanol). Két qua dugc
biéu thi bang % kim ham DPPH theo cong thic:

AA = (OD¢ontrot = ODpaw) / ODeonirar

Trong d6:

OD,,,.,o: D6 hap thu quang cia mau control

OD, ;,: D6 hap thu quang cia miu can x4c dinh
AA : % kim ham DPPH
Thi nghiém dudc tién hanh lip lai 3 1an.
2.2.5. Xir Iy théng ké

Gia tri trung binh cua cac két qua dugc so
sanh bing phan mém SPSS 16.0. Hé s tuong
quan dudc phan tich bang cach st dung hé s6
Pearson (r).

3. KET QUA VA THAO LUAN
3.1. Xac dinh cac chi tiéu vé do chin
3.1.1. Chi tiéu dudng kinh qua

Puong kinh trung binh ctia qua 6i Péng Du
& cac do chin khac nhau duge thé hién & hinh 1.

P .

AB-
§ 7]
:(;6
85
c 47
S 3
g 21
o 1 4
3 0
Po6 chin 1

P6échin2 Do chin 3

b6 chin4

Hinh 1. Sy bién d6i duong kinh trung binh theo d$ chin (cm)
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Trong sudt qua trinh chin cta qua, dudng
kinh qua tidng do c6 su phan bao trong té bao
cua qua. Diéu nay phu hgp véi quy luat chung
clia qua: trong qui trinh chin, qua tich lity dugc
nhiéu chat dinh dudng ti cdy, vi vay qua ting
ca vé kich thudc va khéi lugng, va do vay thé
tich ciing tang. Tuy nhién, 6 qua 6i Péng Du, su
tang kich thudc qua 1a khong dang ké gitia cac
d6 chin (Hinh 1). Su khac biét 16n nh4t duge thé
hién gitia do chin 1 va do6 chin 4, khi d6 qua ting
kich thuéc tuong tng ti 4,70cm dén 6,21cm.

3.1.2. Chi tiéu ti trong riéng cua qua

Ty trong riéng cta qua 6i Pong Du 6 cac do
chin khéc nhau dugc thé hién & hinh 2.

Tu hinh 2 nhan thay, ty trong riéng cua qua
61 Pong Du gidm dan tit do chin 1 (1,01) téi d6

chin 4 (0,92). Theo Yusof and Suhaila (1987), su
gidm ty trong riéng cta qua cé thé dudc coi la
can ct dé phan loai qua theo d6 chin. Tuy nhién
trong nghién cu nay, su khac biét vé ty trong
riéng cta qua 6i Pong Du & cac giai doan chin 1a
khong dang ké. Vi vay, can két hgp chi tiéu nay
v6i cac chi tiéu vé @6 chin khac dé c6 thé phan
biét rd hon cac giai doan chin ctia qua 6i thu hai
tai Pong Du.

3.1.3. Chi tiéu cuong dé mau qua

D6 mau cia qua 6i Péng Du & cac do chin
khac nhau duge thé hién & hinh 3.

Chi s6 L (Light) phan anh d6 sang cua vo
qua cé gia tri ti 0-100, chi s6 a 12 dai mau tu
xanh 14 cAy téi do cé gia tri tir -60 dén +60 , chi
s6 b 1a dai mau ti xanh nudc bién téi vang cb

1{ S — .__}

4.2, «
2 0.8 -
Q@
2 0.6 -
e.
{5 0.4 -
0.2

D6 chin 1

P6échin2 Bochin3

b6 chin4

Hinh 2. Sy bién ddi ctia ty trong riéng theo dé chin

80 -
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= —L
T, 40 A —
=
2 20] mma——— o)
0 —————
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Po6 chin 1 Béchin 2 P& chin 3 P& chin 4
Bé chin

Hinh 3. Su bién d6i cta chi s6 L, a, b theo d6 chin
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gia tri ti -60 dén +60. Két qua nghién cttu cho
thdy trong qua trinh chin cia qua 6i Péng Du,
chi s8 L tang dan va d6 chin anh hudng c6 ¥
nghia dén chi s6 L (P < 0,05), trong khi d6 chi s6
b cling tdng nhung mtc d6 tdng chAm va khéng
dang ké, va chi s6 a gidm din (Hinh 3). Diéu nay
dong nghia véi viéc mau vé qua ngay cang sang
hon, vang hon, mau xanh nhat dan. Nghién citu
cia Jain va cs. (2003) da chi ra ring su thay d6i
vé séc t6 1a mot trong nhiing d4u hiéu dé phan
biét qua § cac giai doan chin khac nhau. Trong
d6, ho th&y rang trong qua trinh chin cta qua 6i,
ham lugng chlorophyll gidm dan do hoat déng
ctia cac enzyme nhu chlorophyllase, chlorophyll
oxidase va peroxidase, con ham lugng carotenoid
tang dan. Do vay, cang chin, vd qua cang vang,
mau xanh giam dan.

3.2. Su bi€n d6i ham luwgng Vitamin C trong
qua trinh chin

Ham lugng vitamin C caa qua 6i Péng Du
trong qua trinh chin dugc thé hién 6 hinh 4.

Tu d6 thi hinh 4 c¢6 thé thdy ham lugng
vitamin C tang dan ti d6 chin 1 (39,92 mg/100g
chat tuoi (CT)) va dat gia tri cao nhat ¢ d6 chin 3
(296,79 mg/100g CT), sau d6 gidm 6 d6 chin 4
(258,38 mg/100g CT). Ham lugng vitamin C dat
gia tri cao nhat tai giai doan chin cua qua (d6
chin 3), gi4 tri nay ciing tuong ty nhu két qua
ctia nhiing nghién citu trudc day. Mercado-Silva
va cs. (1998) khi nghién ctiu xac dinh ham lugng
vitamin C & giong 6i trong tai Mexico ciing thay
rang ham lugng vitamin C dat gia tri thap nhat &
do chin 1 va 2 va c6 su ting dot bién va dat gia
tri 16n nhat 6 d6 chin 3. Tuong tu, Bulk va cs.
(1996) ciing chi raing ham lugng vitamin C dat
gi4 tri 16n nh4t 6 giai doan chin (ripe) ctia qua 6.

3.3. Su bién d6i ham lugng polyphenol
trong qua trinh chin

350 -
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250 -+
200 -
150 -+
100 -
50 4

Ham lugng vi!amin C
{mg/100g chattuoi)

bbchinl

Pbchin 2
Do chin

Dbchin3 Dbchin4

Hinh 4. Sy bién d6i ham lugng vitamin C theo d chin (mg/100g chat tuci)
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Pbéchinl Do chin 2 P& chin 3 PG chin 4
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Hinh 5. Su bién d6i ham luong polyphenol theo dé chin (mg GAE/100g chat tuaci)
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Ham lugng polyphenol cia qua 6i Péng Du
trong qua trinh chin dugc thé hién 6 hinh 5.

Theo két qua nghién ciu (Hinh 5) cho thay,
ham lugng polyphenol giam trong suét qua trinh
chin cta 6i, & d6 chin 1, ham lugng polyphenol 1a
545,61 mg GAE/100g CT, sau d6 gidam manh tai
dd chin 2 (P < 0,05). T d6 chin 2 dén d6 chin 3 thi
su bién d6i ham lugng polyphenol 1a khong dang
ké. Sau d6 ham lugng polyphenol tiép tuc giam
cham cho t6i do chin 4 (254,46 mg GAE/100g CT).
Diéu nay c6 thé giai thich 1a do polyphenol bi oxi
héa bdi enzyme nhu polyphenol oxidase (PPO)
trong qua trinh chin. K&t qua nghién ciu nay
ciing tuong tu nhu két qua cia mot s6 nghién ciu
trude day: theo Bulk va cs. (1996), ham lugng
polyphenol gidm trong sudt qua trinh chin cta 4
gidng 6i trong tai Sudan. Ngoai ra, theo Sancho va
cs. (2010), & du du, trong qua trinh chin, ham
Iugng polyphenol trong vo qua va thit qua gidm
dan, l1an lugt tit 471,97 mg GAE/100g CT dén
358,67 mg GAE/100g CT va tu 1,91 dén 0,88 mg
GAE/100g CT.

3.4. Sy bién doi hoat tinh khang oxi héa
trong qua trinh chin

Hoat tinh khang oxi hoa cta qua 6i Pong
Du trong qua trinh chin dude thé hién 6 hinh 6.

Tit &6 thi hinh 6 nhan thay hoat tinh
khang oxi héa giam dan tit do6 chin 1 dén do
chin 4, tuong tu nhu xu huéng bién d6i ham
lugng polyphenol (Hinh 5). Két qua xu ly
thong ké cho thay cac d6 chin khac nhau anh
hudng c6 ¥ nghia dén hoat tinh khang oxy héa
(P < 0,05). Méi tuong quan gitia ham lugng
polyphenol va hoat tinh khang oxy héa cua
qua 6i thu hai tai Péng Du duge x4c dinh
thong qua hé s tuong quan Pearson. Két qua
cho thay méi tuong quan nay la quan hé tuyén
tinh chit ché (r = 0,936). Nghién ctiu cua Gruz
va cs. (2011) trén qua son tra ciing cho thay
ring ham lugng polyphenol va hoat tinh
khang oxi héa c6 méi lién quan dén nhau
trong d6 kha néng khang oxi héa cia qua son
tra phu thuodc vao ham lugng polyphenol.

50 -
o
-Q
=
Y= 40
ok .
0O
52
L
§I— 30 -
2
S 20 -
I
10

POchinl DOchin2 ©Pbchin3  DOchin4g

Do chin

Hinh 6. Sy bién ddi hoat tinh khang oxi héa theo dé chin (uM TE/100g chat tuci)

4. KET LUAN

Trong qua trinh chin ciia qua 6i thu hai tai
Dbong Du, ham lugng vitamin C dat gia tri cao
nh4t khi 6i 6 giai doan chin (d6 chin 3). Trong
khi d6, ham lugng polyphenol gidm dan tu do
chin 1 dén doé chin 4. Hoat tinh khang oxi héa
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ciing thé hién xu huéng bién d6i tuong tu nhu
ham lugng polyphenol. Gita ham lugng
polyphenol va hoat tinh khang oxi hoa c6 méi
tuong quan tuyén tinh ch#t ché. Diéu nay cho
thdy rang cac hop chit phenol c6 thé déng vai
tro chinh d6i véi hoat tinh khang oxi hoa cua
qua 6i Péng Du.
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