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Muc ti€u cia nghién ctru nay la danh gid sy anh hudng ctua
nhiét do sy dén ham lugng cta cac hop chat co gia tri sinh hoc
trong cdy rau cang cua (Peperomia pellucida L.) va hoat tinh
chéng oxy héa cua dich trich ctia nd. Cay rau cang cua duoc sy o
cac mirc nhiét do 50, 60, 70 va 80°C dén do am dat < 10%, sau d6
rau cang cua kho duoc nghién va ray dé thu bot min. Bot rau cang
cua duoc trich ly bang ethanol 70%, thu dich va tién hanh phan
tich cac chi tiéu polyphenol tong sd (TPP), sic td carotenoids,
chlorophyll va phan trim gdc ty do DPPH bj khir. Két qua nghién
ctru khi sdy rau cang cua & nhiét d6 50-80°C, ham luong TPP dao
dong trong khoang 6.65-12.88 (mgGAE/g DM), carotenoids dao
dong trong khoang 96.88-132.78 (ug/g DM), chlorophyll a va b
lan luot dao dong trong khoang 800.5-1,205.60 (ug/g DM) va
560.94-665.40 (ug/g DM) va phan trim khir gbc tuw do DPPH dao
dong trong khoang 53.73-69.54%. Cac mau rau cang cua duoc
sdy & nhiét ¢ 70°C giit lai ham lwong TPP, kha ning chdng oxy
hoa tot hon va dong thoi giit lai mau sic kha tot so véi 03 miu
con lai.

ABSTRACT

The objective of this study is to determine the effect of the
drying temperature on the content of the bio-compounds in “rau
cang cua” (Peperomia pellucida L.) and antoxidant of these
extract. They were dried to the moisture content of < 10% at the
temperatures of 50, 60, 70, and 80°C, and then they were finely
ground to powder. “Rau cang cua” powder was extracted with
ethanol 70%, received extracts and analyzed The Total
Polyphenol (TPP), carotenoids, chlorophyll pigmented and the
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percentage of scavenging free radical DPPH. When “rau cang
cua” were dried at the temperature of 50-80°C, TPP content
ranged 6.65-12.88 (MgGAE/g DM), carotenoids ranged 96.88-
132.78 (ug/g DM), chlorophyll a and b ranged 800.59-1,205.60
and 560.94-665.40 (pug/g DM) respectively and the percentage of
scavenging free radical DPPH ranged 53.73-69.54%. The “rau
cang cua” samples were dried at the temperature of 70°C had TPP
content, antioxidant higher and it also retain the color pretty good
compared with 03 remain samples.

1. Gi6i thiéu

Rau cang cua (Peperomia pellucida L.) 1a loai rau quen thudc ddi voi ngudi Viét Nam.
Rau cang cua khong chi dugc ding nhu 01 loai rau xanh ma con 1a mét vi thudc tét cho stc khoe
trong cac bai thudc dan gian. Theo dong y, rau cang cua cé tinh binh, mong nudc, mui hoi hing,
thanh mat va c6 vi chua nhe, c6 tac dung thanh nhiét, giai doc, hoat huyét, thuong ding dé chira
cac bénh nhiém trung dudng ho hap, viém hong, tiéu hoa kém, dau nhic xwong khép. Trong mot
s6 nghién ctiru gan day, cac nha khoa hoc d phan tich thanh phan héa hoc cua cdy rau cang cua.
Két qua cho thay rau cang cua giau vitamin C, khoang Kali va Canxi, tinh dau va chaa da dang
c4c hoat chat sinh hoc. Trong dé noi bat 1a nhém hop chat polyphenol. Polyphenol hay phenolic
Ia nhém nhitng hop chat thom c6 nhém hydroxyl gan truc tiép véi nhan benzene (Le, 2003)
Chung khong chi ¢d chie ning sinh 1y ddi véi thuc vat ma con cé nhiéu tac dung tich cuc doi véi
stc khoe con nguoi do 6 tac dung chéng oxi héa manh, khang viém, khang khuan tu nhién.

Nhiéu nghién ctru da cho thdy céc chit chéng oxy héa ty nhién ¢ kha ning ngin ngira va
hd tro diéu tri cac bénh tat nguy hiém ¢ ngudi nhu: ung thu, tim mach, thoai hoa va réi loan than
kinh nhu pakinson hay alzheimer; cic bénh lién quan dén dudng huyét cao; bénh xuong khop
(Uddin, Akond, Mubassara, & Yesmin, 2008). Tuy nhién, nhiéu nghién ciru da cho thiy ham
luong polyphenol va kha ning chdng oxy hoa cia nguyén liéu dé bi bién do6i boi diéu kién cua
moi truong dac biét 1a nhiét do. Do do, viéc nghién ctru danh gia sy anh huong cua nhiét do say
den ham lugng polyphenol tong s6 va kha nang chdng oxy hda cua rau cang cua trong qua trinh
say la viéc 1am dau tién dé xac dinh nhiét do siy thich hop cho rau cang cua dé lam nguyén liéu
cho viéc nghién cuu trich ly hop chat polyphenol c6 kha ning chéng oxy hoéa.

2. Vat liéu va phwong phap nghién ciru
2.1. Vgt ligu nghién ciru
2.1.1. Mdu

Cac miu rau cang cua dugc thu hai trong cac vuon trong thanh long & huyén Cho Gao,
tinh Tién Giang vao mua kho (thang 04/2021). Sau do cic mau rau cang cua duoc loai bo ré,
lam sach, can (300g/mé sdy) san sang cho qua trinh say (Hinh 1).

Hinh 1. Mau rau cang cua
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2.1.2. Hba chat

Chat chuan gallic acid, thudc thir Folin-Ciocalteu (Merck, Puc); 2, 2 diphenyl 1-2-
picrylhydrazyl (DPPH) (TCI, Nhat Ban); Ethanol tuyét doi (Cemaco, Viét Nam), Na>COsz (Trung
Quoc).

2.2. Phwong phap nghién cuu

2.2.1. Bé tri thi nghiém

Thi nghiém danh gia sy anh huong cua nhiét d6 say dén ham luong hop chéat TPP va 02
loai sic t6 cua cdy rau cang cua dugc bd tri hoan toan ngiu nhién gdm 04 nghiém thic (cac mirc
nhiét do séy 50, 60, 70 va 80°C), mdi nghiém thic dugc 13p lai 03 lan. C4c mAu rau cang cua
duogc 1am khé bang phuong phap sdy dbi luu nhiét véi ta sdy Yamato DK412C (Japan). Cac mau
rau cang cua kho (do am < 10%) duoc nghién min, rdy va thu bdt, trich ly va tién hanh phan tich
ham lugng hop chat TPP, sic t6 chlorophyll va carotenoids va kha nang khir géc tuw do DPPH.

2.2.2. Chuan bi dich phan tich

Can chinh x4c 0.5g mau kho cho vao dng nghiém c6 nip dung tich 50mL. Sau d6, cho
25mL ethanol 70% vao mdi 6ng, dé yén ¢ nhiét do phong trong 30 phut, tiép theo cho vao bé 6n
nhiét va giit trong thoi gian 30 phit & nhiét d6 55°C. Két thuc 30 phut, 1y cac éng ra khoi bé va
ngam vao nudc da dé 1am lanh nhanh dén nhiét ¢ phong nham ngung qué trinh trich ly. Sau do,
dem cac 6ng di ly tim ¢ téc do 5,500rpm trong 15 phut dé thu dich trich. Dich trich dugc chta
trong binh dinh mirc dung tich 50mL, thém dung méi twong tng vao dé dinh luong vé cling mot
thé tich 50mL dé dé tinh toan vé sau, day nap kin. Dich trich c6 thé dugc bao quan ¢ -20°C nhim
tranh su bién d6i cta cac hoat chét sinh hoc néu chua phan tich.

2.2.3. Xdc dinh ham leong polyphenol tong sé (TPP)

Ham Iwong hop chat TPP duoc xac dinh theo phuong phap Folin-Ciocalteau dira trén mo
ta cia Yadav va Agarwala (2011). Dung dich gallic acid c6 nong do 0, 20, 40, 60, 80 va
100pg/mL lan lugt duge hat ImL vao cac dng nghiém, tiép tuc thém 2.5mL dung dich Folin-
Ciocalteu 10%, lic déu hdn hop trong 5 phut. Sau do, thém tiép 2mL dung dich Na,CO3 2%.
Hon hop dugc lac déu, giir trong bong tdi 60 phut ¢ nhiét dd phong va sau d6 xac dinh do hap
thu OD ¢ budc soéng A = 765nm. Céc gia tri OD duogc ghi nhan va vé duong thang hiéu chuan dé
st dung xac dinh ham luong hop chat TPP trong cac mau dich trich. Cac mau dich trich dugc
tién hanh tuong tu v6i mau polyphenol chuan. Ham lwong hop chat TPP dugc tinh theo cong
thtrc:

axVxK

p= XVXK L)

1000 xmx (1-w)

Trong d6: P la ham luwong TPP (mgGAE/g DM) v6i DM: Dry Material; a 1a gia tri X tur
duong chuan véi gallic acid (ugGAE/mL); V la thé tich dung dich trich (mL); m 1a khéi luong
bot rau cang cua (g); w 1a do am cua bot rau cang cua; K 1a do pha lodng.

2.2.4. Xac dinh hoat tinh chong oxy héa

Hoat tinh chdng oxy hoéa ctia mau dich trich rau cang cua dugc xac dinh theo phuong
phap khir gbc ty do DPPH duya trén mé ta cia Aluko, Alli, va Omoyeni (2014). Hit ImL dung
dich 2, 2 diphenyl 1-2-picrylhydrazyl (DPPH) 0.135mM pha trong ethanol tuyét déi (99.5%) va
ImL cua dich trich. Gitt hdn hop trong bong téi 30 phut, sau d6 do do hap thu cua hdn hop &
budc song A = 517nm. Mau ddi ching duoc chudn bi bao gdm ImL ethanol 70% véi ImL dung
dich DPPH 0.135mM va ciing duoc do do hap thu & budc song 517nm sau 30 phut giit trong
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bong t6i. Phan tram khir gdc ty do DPPH duoc tinh theo cong thirc:
Phén trdm bi khir (%) = [(OD dbi chimg — OD dich trich)/OD déi chimg] x 100 (2)

Trong d6: OD dbi chimg 1a d6 hap thu cia mau d6i ching, OD dich trich 14 d6 hép thu
ctia mau dich trich.

2.2.5. Xdc dinh ham lwong 2 sdc t6 carotenoids va chlorophyll

Ham luong 2 sédc td carotenoids va chlorophyll trong dich trich bot rau cang cua bang
dung moi ethanol 70% dugc xac dinh dya trén mo ta cua (T. D. Nguyen, 2019) ¢6 hi€u chinh.
Dijch trich rau cang cua dugc do d6 hip thu anh sang (OD) lan luot & cac bude song (1) 1a 480,
645 va 663nm, v6i ethanol 70% lam mau tring. Ham lwong 02 sic t6 duoc tinh theo cong thirc:

A1=[(12.7 X ODegs3 — 2.69 X ODsss)/m X (1 -w)] x V x K (3)
Az =[(22.9 X ODgss — 4.68 X ODse3)/m x (1 - w)] x V x K 4)
B = [(ODa4go + 0.114 x ODegg3 — 0.638 x ODegss)/m x (1 - w)] x V x K (5)

Trong d6: Ai: Chlorophyll a (ug/g DM), Az: Chlorophyll b (ng/g DM), B: Carotenoids
(1g/g DM); ODaso, ODess, ODess 1a @6 hap thu quang ctia mau dich trich tai budc song (L) 480,
645 va 663nm; V 1a thé tich dich trich (mL); m 13 khdi lugng bot rau cang cua (g); w 1a do am
cua bdt rau cang cua; K 1a h¢ sb pha loang.

2.2.6. Xt Iy 56 liéu

S6 lidu cua nghién ctru da duoc nhap, tinh toan, vé biéu d6 bang phan mém Excel va xu
ly thong ké bang phan mém Minitab 16.

3. Két qua nghién ctru va thao luin
3.1. Anh hwong cua nhiét dg sdy dén sw bién déi ham dm theo theéi gian

Trong qua trinh sdy, nhiét do say 1a yéu t6 co anh huong rat 1on dén sy thoat 4m tir vat
lidu sdy ra moi trudng bén ngoai va chit lugng ciia san pham sdy nhu: mau sic, mui vi va gia tri
dinh dudng. Cac muc nhiét d6 sdy khao sét trong nghién ciru sdy cdy rau cang cua la 50, 60, 70
va 80°C. Vit liu sy (cdy rau cang cua) dugc theo ddi dd 4m véi tan suat 30 phit/lan, qua trinh
sdy chi két thuc khi d6 am cua vat lidu dat < 10%. Két qua sy anh hudng ctia nhiét do sdy dén su
bién d6i ham am ciia cAy rau cang cua theo thoi gian duoc thé hién qua Hinh 2.
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Hinh 2. Su giam am cta vat liéu sdy theo thoi gian & cac nhiét do

Qua két qua ¢ Hinh 2 cho thy nhiét d6 sdy va thoi gian sdy c6 mbi twong quan ty 18
nghich. Viéc tdng nhiét dJ say c6 tac dung lam tang toc dg say, tir do thoi gian say nguyén lidu
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dugc giam xubng. Thoi gian sdy can thiét dé cay rau cang cua dat do am < 10% khi duoc siy &
cac nhit d¢ 50, 60, 70 va 80°C lan luot 1a 12; 7.5; 5.0 va 3.5 gid v6i do 4m cua rau cang cua kho
1an luot 14 9.63; 8.66; 7.58 va 6.42%. Trong qua trinh sdy, ghi nhan toc d6 giam 4m manh & giai
doan dau do ¢ giai doan nay lwong 4m mat di 1 do qua trinh bay hoi ciia nudce 16p tu do c6 lién
két long 1éo trong nguyén liéu va téc do thoat 4m ndy s& giam dan theo thoi gian sdy do ham am
ngay cang it di. Trong qua trinh sy, su chénh 1éch ap suat hoi riéng phan ¢ bé mit nguyén licu
va moi truong khién cac phﬁn tir nudce tai bé mit nguyén liéu bi bdc hoi, song song d6 4m bén
trong nguyén li¢u cling khuech tan ra ngoai bé mat. Nhiét do cao co tic dung ting kha ning
truyén nhiét cua tac nhan siy vao bén trong vt heu nguyen liéu tuy nhién khi nhié¢t d§ qué cao
s& 1am kho ctng bé mat vat liéu c6 tac dong xau dén chit luong va gia tri cam quan cia san
pham.

Bén canh d6, cac phuong trinh dudng cong siy dang y = a.e*Ptk) (Bang 1) duoc xay dung
déu co6 hé s6 R? > 0.80. Theo Guan va Yao (2008) mé hinh twong quan tét can c6 hé sb xéac dlnh
twong quan R? 16n hon 0.80. Vi thé c6 thé sir dung cac phuong trinh nay dé du doan sy giam am
trong qua trinh sdy cdy rau cang cua véi cac mirc nhiét do da khao sat.

Bang 1

Céc phuong trinh dudng cong sy cdy rau cang cua theo cac mirc nhiét do siy khac nhau

Nhiét dp say (°C) Phwong trinh R?
50 y=136.08¢" 0.8602
60 y=131.40¢""*" 0.9452
70 y = 139.04¢ 0237 0.9708
80 y = 169.83e 037 0.9628

*Ghi chi: y 1a ham 4m (%) va x 1a thoi gian sy (gio); trong d6 x nam trong khoang 0-12 gid
Nguon: Téc gia quan sat va tong hop

3.2. Anh hwéng cia nhiét dg sdy dén ham Iweng polyphenol téng sé (TPP) trong rau
cang cua

Hop chat TPP 1a mot trong nhitng thanh phan quan trong nhat va chiém ti 1¢ 16n trong
thyc vat néi chung. Py 1a hop chét c6 kha ning chéng oxy héa manh. Vi vay, chi tiéu nay luon
dugc quan tdm trong nghién ctru hoat tinh chdng oxy hoa ciia thyc vat. Sy bién doi ham lugng
TPP trong rau cang cua dugc thu & huyén Cho Gao, tinh Tién Giang ¢ cac muc nhiét do séy
dugc trinh bay qua Hinh 3.
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Bang 2

Ham lugng polyphenol tong sé va hoat tinh chéng oxy hoa cua dich trich bot cang cua dugc sdy
O cac nhiét do khac nhau

NHROSYCC) o AR Dprit oy ()
50 8.81 +0.630° 59.85 + 1.542°
60 6.65 + 1.212¢ 53.73 £ 3.735°
70 12.88 + 0.535? 69.54 + 1.603%
80 10.52 + 1.013% 64.33 + 1.249%

*Ghi cha: (1) cac gi tri trong cot duoc xac dinh dwa vao phwong trinh duong chuan cua gallic acid (y = 0.0118x —
0.0095; r? = 0.9979). Trong cung mat cot, cic sd trung binh theo sau boi mot hodc nhitng chir cai gidng nhau thi
khac biét khong c6 y nghia thong ké & muc ¥ nghia 5% bang phép thir Tukey.

Nguon Tac gia quan sat va tong hop

Qua két qua & Bang 2, cho thdy nhiét do sdy c6 tac dong dén ham luong hop chat TPP va
kha ning chong oxy hoa cia dich trich rau cang cua thong qua phan tram khir gbc ty do DPPH.
Mau dich trich rau cang cua sdy & 70°C ¢6 ham lwong hop chit TPP cao nhat va khac biét c6 y
nghia théng ké & mirc ¥ nghia 5% so véi cic mau con lai voi két qua phan tich dat duoc 1a 12.88
(mgGAE/g DM), ké dén 1a dich trich ciia mau sdy ¢ 80°C véi ham luong 1a 10.52 (mgGAE/g
DM) va dich trich cia mau sy & 60°C c6 ham luong hop chit TPP thap nhat ch1 voi 6.65
(mgGAE/g DM) V& hoat tinh chéng OXy, dich trich cua mau rau cang cua duoc sdy ¢ 70°C cb
phan trim goc tu do DPPH bi khtr cao nhét va khac biét co y nghia thong ké & mirc ¥ nghia 5%
so v6i 3 mau con lai véi 69.54% gdc tu do DPPH bi khtr. Mau dich trich c6 phan trim khir gbc
tu do DPPH cang cao thi ¢6 hoat tinh chéng oxy héa cang manh. Hé sd twong quan Pearson gitta
ham luong TPP véi hoat tinh chéng oxy hoa cua dich trich théng qua phan trim khir goc tu do
DPPH trong nghién ctru da dugc tim thdy véi r = 0.982. Tir d6, c6 thé nhan dinh rang TPP 13
thanh phan chinh tao nén kha ning chdng oxy ctia rau cang cua.

Qua két qua thi nghiém nay cho thay nhiét do thich hop dé siy lam rau cang cua la 70°C.
So sanh véi mot sd nghién ciru khac vé van dé siy kho nguyén liéu thuc vat cho thay nhiét do
sdy t6i wu cho cac dbi tuong 1a rat khac nhau nhu nhiét do siy kho giir lai ham luong hop chét
TPP va kha ning chdng oxy hoa cao nhat trong rau sam va tia t6 13 50°C (Truong & Nguyen,
2020; Yousefi, Emam-Djomeh, & Mousavi, 2011); la hang chanh la 60°C (Dwivedy, Rayaguru,
& Sahoo, 2012) hodc vé mang cau va dai hoa bup giam 1a 80°C (Huynh & Nguyen, 2018; V. Q.
Nguyen, Nguyen, Trinh, & Nguyen, 2014).

Theo (Schweiggert & Schieber, 2007) ham lugng TPP cta cac nguyén li¢u thuc vat bi bién
d6i do mot sd tic nhan nhu: hoat dong cia enzyme oxy hoéa 1a polyphenol oxydase va
peroxydase, qua trinh ty phan huy do oxy va tac dung ctua nhiét d0 cao. Trong do, enzyme
polyphenol oxydase s& bi v0 hoat hoan toan khi gia nhiét & 80°C trong 10 phut va ¢ 90-100°C thi
enzyme nay s€ bi vo hoat hoan toan.

3.3. Anh hwéng cia nhiét dg sdy dén ham lirong cia sic toé chlorophyll va carotenoids
trong rau cang cua

Carotenoids va Chlorophyll 1a 02 sdc t6 hién dién nhiéu trong cac loai thuc vat va co lién
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quan mat thiét véi dic tinh mau sic cia ching. Cac hop chit mau (sic td) néi chung rat nhay
cam v&i nhiét d6 cao, chung bién dbi theo hudng bi mét mau hodc sdm di. Vi thé, day la thong $6
chat luong quan trong phan anh chét lwong cam quan ctia san pham sau khi siy. Anh huong cua
nhiét d6 siy dén ham luong 02 séc t carotenoids va chlorophyll dugc thé hién qua Hinh 3.

2500 O chlorophyll b 160
7
[— O chlorophyll a & 140 5 132,78
= 2000 : z 119,05
= = 120 106,38 %
oo 665,40 I o0 96,88
:9;_ 1500 560,94 E 100 _
= 572,92 S ,
= T 629,24 Eﬁ 80
5. 1000 | f20s6p oo . )
= P81.77 E 0
= 005 4
= 500 &
- =20
s50°C 60°C 70°C 80°C 50°C 60°C 70°C 80°C
Nhiét dp say (°C) Nhiét d sy (°C)

Hinh 3. Ham lugng sic t6 chlorophyll va carotenoids trong rau cang cua khi siy
& cac murc nhiét 3o khac nhau

Két qua ¢ Hinh 3, cho thdy ham lugng sic t6 chlorophyll ¢6 xu huéng giam khi ting
nhiét do sdy. Trong d6, ham luong chlorophyll a va b duoc duy tri & muc cao trong nguyén liéu
khi sdy ¢ 50°C véi ham luong chlorophyll téng la 1,871.00 (ng/g DM). Ham lu(rng sic t6
chlorophyll a va b bi suy giam nhiéu nhat khi sdy & 80°C véi ham luong chlorophyll tong chi con
1,429.83 (ug/g DM). Theo (Cui, Xu, & Sun, 2015) tinh khang nhiét va néng d6 nhan biét cua sic
t6 chlorophyll a va chlorophyll b 1a khac nhau, trong d6 sic t6 chlorophyll b ¢6 sy khang nhiét
t6t hon chlorophyll b; vé mau sic chlorophyll a tao mau xanh dam, chlorophyll b tao mau xanh
vang.

Vé su bién d6i ham luong cua sdc td carotenoids theo nhiét do séy lai cho théy séc tb nay
¢6 tinh khang nhiét cao hon sic to chlorophyll khi ¢c6 khuynh hudng ting ham luong khi ting
nhiét d6 siy. Ham lugng carotenoids trong cdy rau cang cua dugc duy tri t6t nhat khi sy & 80°C
va khéc biét co y nghia thong ké & mirc ¥ nghia 5% so v6i cac mau con lai véi ham luong 1a
132.78 (ug/g DM). Két qua nghién ctru nay tuong tu véi két qua nghién ciru sdy qua dau tay
vang khi ham luong B-caroten dugc duy tri t6t & 80-90°C va khac biét khong c6 y nghia théng ké
v6i ham lugng B-caroten trong mau dau nguyén liéu, miu dau siy ¢ 50°C va 70°C ¢6 ham luong
B-caroten thip nhét. Theo (Demiray, Tulek, & Yilmaz, 2013) su suy giam sic to carotenoids
duoc han ché khi sy & nhiét do cao 1a do ting nhiét do sdy lam giam thoi gian sdy, diéu nay co
tac dung han ché qua trinh tu oxy hoa ctia sic t§ carotenoids.

Qua cac két qua thi nghiém trén cho thay, nhiét 6 siy rau cang cua thich hop nhét dé giir
lai ham lugng hop chat TPP va c6 hoat tinh chong oxy hoa cao dong thoi gitr 1ai mau sac kha tot
la say ¢ 70°C cho dén khi rau cang cua dat d6 am < 10%.

4. Két luan

Nhiét d6 sdy rau cang cua thich hop nhat 1a 70°C. Ché do sdy rau cang cua & nhiét do
70°C vira c6 tac dung han ché thép nhét su hao hut ham lugng hop chat TPP, déng thoi tao san
pham sy co gia tri cam quan t6t voi mau sic tuoi sang. Dich trich mau rau cang cua siy & 70°C
c6 ham lugng hop chat TPP 1a 12.88 (mgGAE/g DM); sic t6 carotenoids 1a 119.05 (ng/g DM)
chlorophyll a va b lan luot 14 981.77 va 572.92 (ug/g DM) va c6 kha ning chdng oxy hoéa t6t véi
phan trim gbc tur do DPPH bj khir 13 69.54%.
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LOI CAM ON
Chan thanh giri 161 cam on dén Khoa Nong nghiép & Cong nghé Thyc pham, Trudng Dai
hoc Tién Giang da tao dicu kién dé chung t61 hoan thanh nghién ctru nay.
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