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ANH HUGNG CUA NHIET PO SAY LEN CHAT LUONG
CUA TRAI NHAU (Morinda Citrifolia L.)

Nguyén Kim Phung', Nguyén Thi Hién?

INFLUENCE OF DRYING TEMPERATURE ON QUALITY OF NONI FRUIT
(Morinda Citrifolia L.)

Nguyen Kim Phung', Nguyen Thi Hien?

Tém tit — Nghién citu xdc dinh dnh hudng ciia
nhiét dé sdy lén chdt luwgng cua trdi nhau dwgc
trong tai tinh Tra Vinh. Thi nghiém duogc bo tri
theo nhiét dé sdy ¢ 60°C, 70°C, 80°C va 90°C
khi dm dé dat 8%. Trdi nhau duoc theo doi ham
lugng polyphenol tong sé va khd ning khdng oxy
héa. Két qud cho thdy ham luwgng polyphenol tong
$6 & cdc nhiét do ldan luot la 53,53 mg GAE/100
g chdt khé, 57,17 mg GAE/100 g chdt kho, 51,73
mg GAE/100 g chdt khoé, 52,34 mg GAE/100 g
chdt khé. Mdu sdy ¢ 70°C cé hoat tinh khdng oxy
héa cao nhdt (21%) va gidm dan khi ting nhiét
do sdy.

Tir khéa: nhiét dé sdy, polyphenol, thoi gian
sdy, trdi nhau.

Abstract — The study aims at identifying the
effects of drying temperature on quality of Noni
fruit, which is grown in Tra Vinh Province. The
experiment was arranged according to drying
temperature 60°C, 70°C, 80°C, 90°C when the
humidity reached 8%. The total polyphenol con-
tent and antioxidant capacity of noni were ob-
served. The results showed that the total polyphe-
nol content at the temperatures was 53.53 mg
GAE per 100 g dry matter; 57.17 mg GAE/100
g dry matter; 51.73 mg GAE/I00 g dry matter;
52.34 mg GAE/I00 g dry matter. The samples
at 70°C was found with the highest antioxidant
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activity (21%) and decreased with increasing
drying temperature.

Keywords: drying temperature, drying time,
Noni, polyphenol content.

I. DAT VAN DE

Nhau (Morinda citrifolia L.) 1a loai cay thudc
ho Ca phé (Rubiaceae) va la mdt trong nhiing
ngudn dudc liéu truyén théng quan trong nhit
trong sd cac cy hodc cdy bui c6 nguodn gbc tir
Pong Nam A (Indonesia) dén Uc, dudc trong
kha nhiéu & Viét Nam. Trai c6 mau xanh (trdi
non), mau trang vang (trdi gia) va tring trong
(chin), dai 5 — 10 cm, dudng kinh khoang 3 —
4 cm, trdi mém va c6 mui thom dic trung khi
chin. Trai nhau dugc xem 12 mot loai thuc phim
rat tot cho siic khée con ngudi, cung cip nhiéu
dinh dudng cho co thé, cic loai vitamin, khodng
chét, gitip nang cao stic d& khing ctia co thé [1],
[2]. Ngoai ra, trai nhau con cung cip axit béo,
axit amin va cdc chét chdng oxy héa manh nhu
anthocyanin, beta-carotene, catechin, flavonoid,
axit lipoic, lutein, lycopene, selenium axit caproic
va caprylic [3]. Khong nhiing vay, trén thé gidi,
nhiéu cong trinh nghién ctiu vé trdi nhau trong
tai Hawaii cho thdy n6 c6 tic dung ha huyét 4p,
chéng ung thu va kich thich mién dich [4].

Nhiéu nghién ctiu cho thdy khi ning khang
oxy héa va tong ham Iugng polyphenol trong cac
cdy thdo dudc phu thuodc rit 16n vao diéu kién
sy nguyén liéu. Chang han, néu nhiét do siy
ting thi su ton thit ham lugng polyphenol tong
s6 giam nhung nhiét do sy qua thap thi thdi gian
sdy kéo dai din dén su oxy héa cic hop chit
polyphenol béi khong khi xay ra nhanh hon, dan
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dén t6n that polyphenol ting [5]. Theo nghién
ctiu ciia Abhay el at. [6], khi nhiét d6 tang cao
hon 80°C va thdi gian sdy kéo dai hon 24 gid thi
ham lugng phenolic tong sb clia hat ca cao giam
manh. Nhiét d6 cling 4nh hudng dén kha ning
khang oxy héa va ham lugng polyphenol tng s6
c6 trong chudi say [7]. Jin Dai el at. [8] cho ring
qué trinh siy gy tac hai khong mong mubn 1én
ham ludng phenolic trong ciac mau thuc vat, tong
polyphenol ctia bi d6 gidm dan khi ting thdi gian
va nhiét do sly.

Do d6, viéc khao sat anh hudng cia nhiét do
sdy 1én chit luong cia trai nhau nham xac dinh
nhiét do sdy trai nhau thich hop d€ gitt lai céc
thanh phan c6 hoat tinh sinh hoc cao nhit trong
trai nhau.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

A. Nguyén vdt liéu

Trai nhau dudc thu mua tai vuon nha tir cac
hd dan trong tinh Tra Vinh, chon nhiing trai gia,
cung, khong bi sau.

B. B tri thi nghiém

Trai nhau dudc chon lam thi nghiém la nhiing
trdi c6 khoi lugng dong déu, khoang 50 — 60 g,
vita chin téi, v ¢6 mau trang siang va khong bi
nit, khi ngdi ¢6 mui thom nhe. Sau do, trai duge
rita sach, cat lat mong khoang 1 — 1,5 mm dé
thyc hién qua trinh siy.

Mau thi nghiém dugc bd tri gdm bbén nghiém
thiic, & bén mic nhiét do siy khic nhau: 60°C,
70°C, 80°C va 90°C, qué trinh siy dién ra dén
khi do 4m dat 8% thi két thic. M6i nghiém thiic
lip lai ba 1an. Cic yéu t6 theo déi: su bién ddi
dd 4m theo thdi gian, ham lugng phenolic tdng
s6 (mg GAE/100g chat kho), hoat tinh khang oxy
hoéa DPPH (gia tri IC50) cua trai nhau.

C. Phuong phdp phdn tich

Do 4m: Pd 4m dugc xdc dinh bing phucng
phép siy dén khdi lugng khong ddi theo TCVN
4415:1987 [9], chi tiéu theo ddi vé su gidm khdi
lugng theo thdi gian dén khi mAu trdi nhau dat
dd 4m dudi 8% (xac dinh bang can siy 4m hong
ngoai).
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Xéc dinh ham lugng polyphenol tdng s6 theo
phuong phédp cta Folin-Ciocalteu. Ldy miu dem
di trich li bang methanol 70% (1:10), G trong hai
gid dé trong bong tbi, sau d6 pha loang (1:10)
cho vao dng nghiém 3 ml, thém vao 0,5 mL thudc
thit Folin-Ciocalteu, lic déu. Sau ba phit thém
vao 2 mL dung dich Na2CO3 20%, lac déu,
trong nudc s6i 100°C trong mot phiit va lam lanh
nhanh, sau d6 lic déu va do do hép thu quang &
budc séng 650 nm [10].

Xac dinh kha nang khang oxy hda thong qua
kha ning khit sit va kha ning dap tat gbc tu do
DPPH theo phuong phdp céi tién ctia Nguyen and
Eun [11]. IC50 dugc dinh nghia 12 ndng do tdi
thiéu tic ché 50% gbc tu do DPPH, day 12 thong
s6 quan trong dé danh gid kha ning khing oxy
héa. Gia tri IC50 cang thép thi kha ning khang
oxy héa cang cao.

D. Phuong phdp xu i s6 liéu

S6 liéu duge xi li théng k& trén phan mém
IJMP 9.0.2 (SAS Institute Inc., 2011; USA) va
Microsoft Excel 2007 (Microsoft corp., 2007;
USA). Céc s6 liéu biéu dién gia tri trung binh
ctia ba lan lip lai + d6 léch chuidn véi mic y
nghia p < 5%.

. KET QUA VA THAO LUAN

A. Anh hudng ciia nhiét @ sdy lén su bién doi
do dm theo thoi gian

Qud trinh sy kho déng vai trd quan trong
trong viéc bdo quin cdc sdn pham ciing nhu giip
gilf lai huong vi ban dau, gid tri dinh dudng von
c6 clia san pham. Nhiét do siy 1a mot yéu td
quyét dinh dén thoi gian sdy va chit lugng san
pham sau khi sdy. Thi nghiém dudc tién hanh siy
& cac nhiét do 60°C, 70°C, 80°C va 90°C; dong
thoi, d6 4m tuong dbi cia khi siy & cac nhiét do
trén 1an luot 1a 43,9%, 42,7%, 37,8% va 22,1%
(duge xdc dinh truc tiép b?mg thiét bi do trong
qué trinh siy). Do 4m cda nguyén liéu dugc xac
dinh sau méi 30 phit trong sudt qud trinh sy
cho dén khi dat dudi 8% thi qua trinh siy két
thic. Két qua dudc thé hién & Hinh 1 va Hinh 2.

Két qua khao sat cho thy, c6 su tuong quan
nghich gifta nhiét do va thdi gian siy san phim
trong khodng khio sat. Khi nhiét do siy cang
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Hinh 1: Pudng cong siy & cac nhiét do siy
khac nhau
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Hinh 2: Pudng cong tbc dd sy & cac nhiét do
sdy khac nhau

ting thi téc do siy cang nhanh va thdi gian sy
cang ngan. Hinh 1 cho thiy, d6 déc dudng cong
sdy ctia mau trai nhau ting dan theo nhiét do,
& nhiét do 60°C, do dbc dudng cong siy 1a nhd
nhét va nhiét d6 90°C thi d6 dbc ctia dudng cong
sdy 1a 16n nhit. Bén canh d6, két qua & Hinh 2
ciing cho thiy ring tdc do sy & cac nhiét do
khic nhau 13 khong gidng nhau (do téc dd sy
phu thudc vao nhiét do va do 4m).

Sdy & nhiét do cang thip thi ham 4m trong
nguyén liéu gidm cham do su chénh 1&ch 4p sut
trén bé mit nguyén liéu va dp suit riéng trong
khong khi bé nén téc do thoat 4m cham lam kéo
dai thoi gian siy. Do d6, khi siy & nhiét do 60°C,
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thoi gian siy 1a dai nhit (150 phit). Khi ting
nhiét do sy 1én, téc do lam kho ciing ting 1én
do lic nay nguyén liéu dudc nang nhiét, qua trinh
khuéch tdn 4m ra bén ngoai ting nén khi siy &
nhiét do 80°C thi thdi gian siy chi khoang 65
phit. Pidu nay cho thiy, nhiét do 1a yéu t6 quyét
dinh rit 16n, 4nh hudng dén qué trinh siy. Trong
qué trinh siy, nhiét do qua thip hoic qua cao
ciing 4nh huéng khong tot dén chit luong sin
phdm. Khi nhiét do siy cao, qua trinh khuéch tan
4m ra bén ngoai & thoi gian dau nhanh nhung thoi
gian vé sau sé tao thanh 16p mang ciing cho bé
mat ngdn can khong cho nuéc & 16p bén trong di
chuyén ra bén ngoai, néu nhiét do siy qua thip
thi téc do 1am khd cham, diéu ndy tao diéu kién
cho vi sinh vat hoat dong, anh hudng dén chit
luong san phdm [12] — [14]. Do dé, dé lua chon
dugc nhiét do sy thich hop cho trdi nhau, ham
lugng phenolic téng s6, hoat tinh khdng oxy héa
DPPH dugc khdo sat d€ ddm bao san pham thu
dugc c6 chat lugng gan v6i nguyén liéu truée khi
sdy ciing nhu phu hop v6i thi hiéu ctia ngudi tiéu
dung.

B. Anh hudng ciia nhiét dé sdy lén ham luong
phenolic tong sé

Ham lugng polyphenol t&ng sé clia trdi nhau
& cac nhiét do siy khic nhau la khic nhau.
Ham ludng polyphenol téng sd ban diu c6 trong
nguyén liéu 12 50,23 + 3,32 mg GAE/100 g chit
kho. Sau khi sdy, ham lugng polyphenol tdng sb
cao nhét dugc tim thiy trong méu siy & nhiét do
70°C véi 133 phit c6 ham lugng phenolic tng
1a 57,17 + 3,32 mg GAE/100 g chét kho.

Tuy nhién, d€ c6 thé chon dudc nhiét do sy
cho ham luong polyphenol téng sb duy tri cao,
ching ta can khdo sit tai thoi gian siy dat do
Am 8% cla ting nhiét d6. Theo két qua thuc
nghiém thu dugc, nhiét do siy 70°C & 133 phiit
c6 ham lugng phenolic tong 1a 57,17 + 3,32
mg GAE/100 g, chit kho cao hon cic nhiét do
sdy con lai 60°C, 80°C va 90°C lan lugt & thdi
gian siy 150 phdt, 103 phit va 65 phiit 1a 53,53
+ 3,32 mg GAE/100 g chit kho, 51,73 + 3,31
mg GAE/100 g chit khd va 52,34 + 3,20 mg
GAE/100 g chat kho. Tuong dong véi nghién
cifu ctia Planinic [17], tai nhiét do siy 80°C, ham
lugng phenolic téng sd gidm cao nhéit, tuy nhién
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Bang 1: Anh hudng ciia nhiét d6 va thoi gian
sdy 1én ham lugng polyphenol tdng s6

Nhiét@d  Thoigian  Polyphenol lé'ng 56
(°C) (pht) (mg GAE/100g
chét kha)
30 4755 £3316
60 78,26 + 3 32BC
60 90 56,64 + 3 32FFG
120 65,27 + 2,570E
150 53,53 + 3 32FC
30 50,48 4+ 3 ,32FG
60 74,78 £331B¢
70 a0 80,00 4+ 2,438
120 68,95 +3 3260
133 57,17 + 3 32FF
30 103,27 4+ 2,654
60 70,04 +3.21°P
80 o0 75,03 + 3 32BC
103 1436 + 2,211
30 57,20 4+ 3 32FF
90 60 55,34 £+ 3.32FC
635 52,34 4+ 332G

(Ghi chii: Cdc chit cdi khdc nhau thé hién su
khdc biét gitta cdc nghiém thitc ¢ miic y nghia
p < 0,05)

dd 4m con cao, chua dat yéu cau vé do 4m yéu
cau cho san phidm tra 8%.

Diéu nay cho thiy ham lugng polyphenol tdng
cua trai nhau phy thudc vao tiing thdi gian va
nhiét do siy. Khi siy & nhiét do thip, ham lugng
polyphenol tdng s thip do thdi gian sy kéo
dai 1am sdn phdm bi oxy héa, ngudc lai khi siy
& nhiét do cao sé lam bién ddi cic hop chit
polyphenol tong gidm nhung khong déng ké [18].
Cu thé, tai 60°C & 150 phdt, phenolic téng 1a
53,53 + 3,32 mg GAE/100 g chét kho thip hon
so v6i nhiét do cao hon, nhung trong thdi gian
ngan hon, 133 phiit tai 70°C, phenolic téng 1a
57,17 + 3,32 mg GAE/100 g chit kho. Bén canh
do, nhiét do cao 90°C gidm khong dang ké, tai
30 phit siy dau tién, phenolic tong gidm so vdi
tai 65 phit (thoi gian siy dat do 4m yéu cau),
cu thé 1a 57,20 + 3,32 mg GAE/100 g chat kho
giam xudng 52,34 + 3,32 mg GAE/100 g chét
kho.
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C. Anh hudng ciia nhiét dé sdy lén hoat tinh
khdng oxy hoa DPPH

Hoat tinh khdng oxy héa gan diy dudc quan
tam nhiéu hon bdi n6 c6 vai trd quan trong trong
viéc ngan ngua va lam cham qua trinh lao hoa co
thé, bao vé hé mién dich. DPPH 1a gbc tu do c6
mau tim hip thu cuc dai & budc séng 517 nm, né
dai dién cho cic gbc tu do c6 ban chit héa hoc.
Chét thit c6 kha ning khi gbc tu do ndy nghia
12 chiing 1am mAt mau DPPH, kh4 ning 1am mét
mau DPPH cta chét thit nhiéu hay it tif d6 c6 thé
danh gid mic do chéng oxy héa ctia chit thir. O
day, kha ning bay gbc tu do DPPH ctia cic dich
chiét bang methanol tif trdi nhau. Hoat tinh khang
oxy héa clia cac mau trich li sdy tai cac nhiét do
khac nhau dugc thé hién qua kha ning dap tat
gbc tu do DPPH dugc trinh bay & Bang 2.

Két qua cho thiy, hoat tinh khang gbc tu do
DPPH trong dich chiét ctia cdic mau nhau siy &
nhiét do khac nhau 1a khong gidéng nhau. Nhin
chung, mdi thdi gian cla tiing nhiét do siy c6
hoat tinh bit géc tu do IC50 giam tai 30 phuit
sdy dau tién nhung lai ting & 30 phut siy ké
tiép. V6i trai nhau nguyén liéu ban dau cé hoat
tinh bat gbc tu do IC50 1a 45,02 + 2,08%, hoat
tinh lai gidm & 30 phit siy cta mdi nhiét do
60°C, 70°C, 80°C va 90°C lan lugt 1a 55,67+
2.08%, 58,64+ 2,08%, 81,67 £+ 2,07% va 66,22
+ 2,07%, ting 1én & 60 phit siy v6i hoat tinh
khang oxy héa thong qua bat gbc tu do DPPH
1an lugt 1a 53,05 + 2,08%, 49,78 + 2,07%, 79,69
+ 2,08% va 59,39 + 2,08%.

Tuy nhién, d€ c6 dugc nhiét do say phu hop,
chiing t6i can khdo sat tai tiing thoi gian siy dat
do am yéu cAu vé hoat tinh bat géc tu do IC50, tai
70°C véi thoi gian sy 12 133 phiit, hoat tinh dat
cao nhit 1a 21,19 + 2,15%. Két qui nay tuong
dong véi nghién ctiu ciia Nguyén Thi Hoang Yén
va cong su [19]. O cac nhiét do siy khac, hoat
tinh thap nhét tai 90°C, 60°C va 80°C lan lugt
12 89,55% (65 phiit siy), 59,73% (150 phut siy)
va 54,7% (103 phiit siy). Két qua khio sat cho
thiy, & nhiét do siy qua thip hay qud cao déu
lam giam kha ning dap tat gbc tu do DPPH ctia
trdi nhau. Diéu nay c6 thé do & nhiét do sdy thap,
thoi gian sdy kéo dai nén kha ning tiép xiic gilta
nguyén liéu véi khong khi lau lam oxy hoa cac
chét c6 trong trdi nhau; dong thdi, & nhiét do siy
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qué cao ciing c6 thé 1am cho céc hop chit c6 kha
nang khang oxy hda bi phan hdy nén lam giam
kha nang khang oxy hoéa cua ching [20].

Bang 2: Anh hudng ciia nhiét do siy
1én hoat tinh khidng gbc tu do DPPH

Nhiétdé Thoigian  Hoat tinh khing gdc tw
(°C) (phut) do DPPH
30 55,67 + 2.07EF
60 53.05 + 2,08F¢
60 90 64.00 + 2,080
120 59,14 + 2,08PE
150 59.73 +2.08PF
30 58.64 + 2 8DEF
60 4978 + 2.07GH
70 90 59,58 + 2.08PE
120 22.39 4 2,151
133 22.00 + 2,151
30 81.67 + 2,088
60 79.69 + 2.08E
80 90 55,23 + 2 OREFC
103 54,78 + 2 08EFD
30 66.22 +2.07¢
90 60 5939 + 2. 070E
65 89.55 +2.16%

(Ghi chii: Cdc chit cdi khdc nhau thé hién sy
khdc biét gitia cdc nghiém thiic ¢ miic ¥ nghia

p < 0,05)

IV. KET LUAN

Cung mot do 4m cudi clia san pham (8%), ham
lugng polyphenol t&ng s6 va hiéu qui khang oxy
héa DPPH déu chiu su tidc dong ctia nhiét do siy.
Nhiét do say phlt hop nhét dé gitip trai nhau gitt
dudc cac hoat tinh sinh hoc 1a 6 70°C.
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