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DINH LUQNG CURCUMIN TRONG TINH BQT NGHE VA VIEN HOAN
NGHE MAT ONG BANG SAC KY LONG HIEU NANG CAO

Nguyén Hiru Tién, Lé Thj Bdo Tram, Nguyén Thi Nhuw Ngoc,
Phan Phwéc Thdng, Nguyén Viét Khén
Khoa Duorc, Trirérng Bai hoc Y Dugc Hué

Tém tat

it van dé: Curcumin la thanh phan chinh trong Nghé, cé cac hoat tinh quan trong nhu khang u, khang
viém, chéng oxy héa, chéng thi€u mau cuc bd, bdo vé niém mac da day ta trang... cé thé xem nhu chat chi
diém sinh hoc cla nghé va cac san pham tir nghé. Muc tiéu nghién ctru: Xay dwng phuong phap dinh lugng
curcumin bang HPLC; tir d6 (rng dung xac dinh ham lwgng curcumin trong tinh bot nghé va vién hoan nghé -
mat ong trén thj trudng. PSi twgng va phuwong phap nghién ciru: Tinh bt nghé va vién hoan nghé - mat ong
thu thap & Thira Thién Hué. Sau khi t8i wu quy trinh, phuwong phdp dugc tham dinh va &ng dung dé danh gia
ham luvgng curcumin clia cac doi tuwgng trén. K&t qua: Didu kién sdc ky: Cot Zorbax Eclipse XDB-C18 (150x4,6
mm; 5um); Pha ddng gdm acetonitril: acid acetic 2% (45:55); T6c dé dong: 1,0 ml/phut; Detector PDA 420nm.
Phuong phdp cé dé dic hiéu, d6 tuyén tinh, d6 chinh xac t6t, d6 ding cao. K&t ludn: Phurong phap HPLC d3
xay dung cd thé (rng dung dé dinh lwgng curcumin trong tinh bdt nghé va vién hoan nghé-mat ong.

T khod: Curcumin, tinh bt nghé, vién hoan nghé mat ong, dinh luong, HPLC.

Abstract

QUANTITATIVE DETERMINATION OF CURCUMIN IN
TURMERIC POWDER AND TURMERIC-HONEY BALL PILLS BY HPLC

Nguyen Huu Tien, Le Thi Bao Tram, Nguyen Thi Nhu Ngoc,
Phan Phuoc Thang, Nguyen Viet Khan
Hue University of Medicine and Pharmacy

Background: Curcumin is a major ingredient in turmeric (Curcuma longa L., Zingiberaceae), which
has important activities such as anti-tumor, anti-inflammatory, antioxidant, anti-ischemia, protection of
gastric mucosa etc,. Curcumin can be considered as a biological marker of turmeric and turmeric products.
Objectives: Developing an HPLC method for quantification of curcumin in turmeric powder and turmeric -
honey ball pills; applying this method for products on the market. Materials and methods: turmeric powder
and turmeric - honey ball pills collected in Thua Thien Hue province. After optimization process, the method
was validated and applied to evaluate the content of curcumin. Results: The chromatography analysis was
performed with: Zorbaz Eclipse XDB-C18 (150 x 4.6 nm; 5 um); Mobile phase: acetonitril: 2% acetic acid
(45:55), Flow rate was kept constant at 1.0 ml/min; Detector PDA (420 nm). The method was validated for
the HPLC system compatibility, specificity, linearity range, precision and accuracy; the recovery greater than
98%. Conclusion: The developed HPLC method can determine curcumin in turmeric powder and turmeric -
honey ball pills.

Key words: Curcumin, turmeric powder, turmeric-honey ball pills, quantitative determination, HPLC

1. DAT VAN DE

Nghé (Curcuma longa L., Zingiberaceae) tlr lau
da duoc st dung rong rai trong doi séng hang ngay
va y hoc ¢8 truyén, trong d6 curcuminoid 1a nhém
hoat chat chinh déng vai trd quan trong trong hoat
tinh sinh hoc ciia Nghé [1]. Trong nhém curcuminoid,
curcumin la thanh phan chinh, cé cac hoat tinh quan
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trong nhu khang u, khang viém, chéng oxy hda,
chdng thi€u mdu cuc bd, bdo vé niém mac da day —
ta trang... c6 thé xem nhu chat chi diém sinh hoc cla
nghé [2], [4], [5], [6]. Hién nay, trén thi trwdng cé rat
nhiéu san phadm vdi tén goi la tinh bdt nghé (dwoc
san xuat tir nghé tuoi, qua nhiéu giai doan lang loc
|y tinh bdt) va vién hoan nghé mat ong (chira bot
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nghé phdi trén mat ong) nhung chat lugng cla cac
san pham nay lai chva duoc kiém soat t&t. DE kiém
soat chat lugng cac san pham tir nghé, can thiét
phai cé phuong phap dinh lwgng chinh xac, tin cay
ham lwgng chat chi diém (marker).

Tai Viét Nam hién chua thay céng trinh nghién
cru céng bd quy trinh dinh lvgng curcumin trong
tinh bot nghé cling nhu vién hoan nghé - mat ong.
Trén thé gidi c6 mot vai céng trinh dinh lwong
curcumin trong tinh bt nghé bang sac ky 1ép méng
hiéu ndng cao (HPTLC) [7], sac ky 1dng hiéu ndng cao
két noi dau do UV (HPLC-UV) [8], sic ky 1dng khdi
phé (LC-MS) hay sac ky khi khdi phé (GC-MS) [9],
HPLC k&t ndi dau do dién hoa [10]. Trong d6 phuong
phdp HPLC-UV cé d6 chinh xdc, dé thuc hién, gia
thanh khéng qud cao phlu hop cho viéc phan tich s6
lvong mau lén va thuong quy.

Do d¢, bai bdo nay gidi thiéu quy trinh chiét va
dinh lwgng curcumin trong tinh bdt nghé va vién
hoan nghé mat ong bang HPLC ké&t ndi dau do PDA.

2. DOI TUQONG VA PHUONG PHAP NGHIEN CU'U

Nguyén liéu:

- 19 mAu tinh bdt nghé va 10 mAau vién nghé mat
ong duwoc thu thap tai cdc quay tap hda, cdc cho trén
dia ban Thtra Thién Hué. Cac mau duoc m3 hda tir
TBO1 dén TB19 va VHO1 dén VH10.

Dung mdi, héa chat:

- Chat chuan d6i chiéu: Curcumin ham luong
98% (HPLC), AK Scientific (MJ).

- MeOH, ACN, acid acetic bang (HPLC grade)
(Merck, Dirc), nwdc cat 2 [an va cac dung mdi hitu
co dat tinh khiét ki thuat khac.

Thiét bi:

- Hé thdng sac ky 1dng hiéu ning cao LC-20AD
k&t ndi detector PDA SPD-M20A (Shimadzu, Nhat).

- B& siéu am Elmasonic S100H (Dwrc); may ly tdm
lanh Hermle Z 326K (Pirc); can phan tich Mettler
Toledo (Thuy Si); micropipet 100 pl, 200 ul, 1000 pl
Labnet (MY) va cac dung cu thuy tinh chinh xac.

Phwong phap nghién ctiru

Chudn bi mdu chuén

Can chinh xac khoang 100 mg chudn curcumin
vao binh dinh m&c 50 ml, dinh md&c bdng MeOH
duogc dung dich chuan géc cé ndng d6 2 mg/ml. Pha
lodng dung dich chuan géc véi MeOH dé cé diy dung
dich chuan lam viéc c6 ndng d6 tir 0,1 — 100 pg/ml.

Khdo sdt phwong phdp xir ly méu

- Khao sat dung moi chiét: cac ty 1& khic nhau
cla MeOH-H,0 (MeOH 50%, 60%, 70%, 80%).

- Khao sat thoi gian chiét: 10, 20, 30, 60 phut.

- Khao sat nhiét dé chiét: nhiét d6 phong, 40 °C,
50°C, 60 °C.

Khdo sdt diéu kién HPLC

- Khao sat cot sac ky: Ti€n hanh khao sat trén cac
cOt Zorbax Eclipse XDB-C18 (150 x 4,6 mm, 5 um)
(Agilent, My) va HiQ Sil C18HS (250 x 4,6 mm; 3 um)
(KYA, Nhat).

- Khdo sat pha déng trén cac hé dung méi ACN —
H,O, ACN —acid acetic 2% va ACN —acid phosphoric
0,2% va&i cac ty |é khac nhau.

- Khao sat t6c d6 dong tir 0,7 — 1,5 ml/phdt.

Thém dinh phwong phdp phén tich

Phuwong phap duoc thdm dinh theo yéu cau
chung cta ICH (International Conference on Har-
monisation) vé thd&m dinh quy trinh phan tich gom
cac tiéu chi: Tinh twong thich hé théng; P6 chon
loc; Khoang néng d6 tuyén tinh; Do ding; Do chinh
xac; Gidi han phat hién (LOD) va gidi han dinh lwgng
(LoQ) [3].

Tinh todn, xi ly théng ké

Ham lwong curcumin trong mau tinh bét nghé
va vién nghé mat ong duoc xac dinh dya vao duwong
chuén duogc xay dung trong cling ngay phan tich.

Ham lwong curcumin trong mau nguyén trang
duoc tinh theo cong thirc:

S-b 1000
HL(mg/g)= =X fxVx -

S : dién tich pic (mAU.s)

a, b : hé s6 trong phuong trinh dudng chuan S =
a.C+b (C:pg/ml)

f: hé sé pha loang

V : thé tich pha mau (ml)

m : khoi lwong mau can (g)

Cac sb liéu théng ké duogc tinh toan dua vao
phan mém Microsoft Excel 2013.

3. KET QUA NGHIEN cU'U

Khéo sdt diéu kién sdc ky

Mét s6 cdt pha ddo cé chiéu dai va kich thudc
hat nhoi khdc nhau gbm Zorbax Eclipse XDB-C18
(150 x 4,6 mm; 5 pm) va HiQ Sil C18HS (250 x 4,6
mm; 3 pum) duoc thir nghiém dé danh gia hé s6 bat
d8i va hinh dang pic curcumin clla mau chuan. Két
qua cho thay cot HiQ Sil C18HS (250 x 4,6 mm; 3
um) cho pic dodng, hé s kéo dudi l&n, trong khi cot
Zorbax Eclipse XDB-C18 (150 x 4,6 mm; 5 um) cho
pic sac nhon, dGi xtrng véi hé sé kéo dudi xap xi 1, do
dé cot nay duoc lra chon trong nghién ctru.

Sau khi ¢6 dinh yéu té pha tinh, t&c d6 dong 1,0
ml/phut va buwdc séng phat hién 420 nm va thé tich
tiém mau 20 pl, cac yéu td vé thanh phan pha dong
duoc tiép tuc khdo sat. Khao sat hé dung méi ACN
- H,0 (hé 1), ACN —acid phosphoric 0,2% (hé 2) va
ACN —acid acetic 2% (hé 3) v&i céc ty & khac nhau
cho thay véi hai hé dung méi 1 va 2 pic curcumin
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trén sac ky d6 mau thlr khong tach khdi cac pic tap,
thoi gian phan tich dai.

Vé&i hé dung moi 3, khdo sat trén cdac ty 1é 20:80,
30:70, 40:60, 45:55, 50:50, 60:40, 70:30 va 80:20
cho thay ty 1& 45:55 cho pic curcumin tach rd rang
d6i v&i cd mau tinh bdt nghé va vién hoan (R, cla
pic curcumin so véi pic lién ké Ian lwot 13 1,85 & mau
tinh bot va 1,94 & mau vién hoan).

Nhu vay, diéu kién sdcky dé dinh lvong curcumin
trong tinh b6t va vién hoan dugc tdi wu nhu sau:

- COt Zorbaz Eclipse XDB-C18 (150 x 4,6 mm; 5
um)

- Detector PDA, bwdc séng phat hién: 420 nm

- Pha déng: ACN: Acid acetic 2% (45:55)

- T6c d6 dong: 1,0 ml/phut

- Thé tich tiém: 20 pl

- Thoi gian phan tich: 15 phut.

Khdo sdt phwong phdp xi ly méu

Dung méi chiét

C8 dinh cic yéu t6 phuong phéap chiét (siéu
am), thoi gian chiét (20 phut), nhiét dé chiét (60°C),
ti€n hanh chiét mau bing cic dung moi MeOH-
H20 (MeOH 50%, 60%, 70%, 80%). K&t qua lvong
curcumin chiét dugc cao nhat véi cdc mau chiét
MeOH 70%, MeOH 80% va khac biét cé y nghia vai
cac mau con lai. D& gidm lvong dung méi hitu co
chiét, ching téi chon MeOH 70% lam dung maéi chiét
mau.

Nhiét dé chiét

C& dinh céc yéu td phuong phap chiét (siéu am),
thoi gian chiét (20 phat), dung méi chiét (MeOH 70%),
tién hanh chiét mau & nhiét doé phong, 40°C, 50°C,
60°C. K&t qua cho thay ham lwong curcumin tang theo
chiéu t3ng nhiét d6 va cao nhat & nhiét dé 60°C. Dé
MeOH bay hoi khéng dang k&, nghién ciru khéng ting
nhiét d6 cao hon va chon nhiét d6 chiét t6i wu la 60°C.

Thoi gian chiét

C8 dinh cac yéu t6 phuwong phap chiét (siéu am),
nhiét d6 chiét (60°C), dung mdi chiét (MeOH 70%),
ti€n hanh chiét mau sau cac khoadng thoi gian 10, 20,
30, 60 phut. K&t qua cho thay ham lugng curcumin
tdng cao nhat sau 20 phut va khdng khac biét vdi cac
thoi diém 30 phut va 60 phat. Do d6 thoi gian chiét
t8i wu 1a 20 phut. Nhw vay, quy trinh chiét mau duoc
liéu dwoc t8i wu nhu sau: Can chinh xac khodng 0,15
g tinh bot hodc bot vién hoan d3 déng nhat vao binh
dinh mdrc 50ml, thém 30 ml MeOH 70%, |3c déu va
siéu 4m trong 20 phut & 60°C, dinh mirc tdi vach.
Dung dich nay duoc loc qua mang 0,45um trudc khi
tiém vao hé thong sic ky.

Tham dinh quy trinh dinh lwgng

Tinh phit ho'p hé théng sdc ky

Tinh pht hop clia hé théng sac ky duwoc xac dinh
b&i tién hanh tiém 13p lai 6 [An dung dich chuan
curcumin 10 pg/ml. K&t qua khao sat tinh thich hop
clia hé théng sdc ky dugc trinh bay tai bang 1.

Bang 1. Khao sat tinh phu hop hé théng sac ky (n=6)

t_ (phut) S (mAU.s) N T, K
Trung binh 8,890 1717612 3105 1,11 2,12
SD 0,056 18855,78
RSD (%) 0,638 1,098
t,: thoi gian luu S: dién tich pic  N: S& dia ky thuyét

T, : Hé 56 kéo dudi

k’ Hé s6 dung luong

Céc s6 lieu vé RSD%, s6 dia ly thuyét, hé s6 kéo dudi va hé s6 dung luong cho thay hé thang sdc ky chon
Iva la tuwong thich cho viéc phan tich dinh lwgng curcumin.

Tinh chon loc

Tién hanh sic ky cac dung dich mau trang, dung dich chudn 10 pg/ml, mau tinh bot nghé va vién hoan.

Sac ky do duoc trinh bay & hinh 1a.
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Hinh 1a. S3c ky d6 thé hién tinh chon loc clia phwong phap
(a): mau trang; (b): mau chuan; (c): mau tinh bdt; (d): mau vién hoan.

Nhdn xét: Tai thoi gian xuat hién pic cla curcumin (khoang 8,9 phut), trén SKB mau trang khéng cé pic
twong ng. Trén SKD clla mau thtr, pic curcumin tach hoan toan khoi pic tap (hé s6 phan giai R, clia pic cur-
cumin vdi pic phia trwedc d6i véi mau tinh bat va vién hoan [an lwot 13 1,85 va 1,94); pic can déi, sic nét, do
rong chan pic nhd. Do tinh khiét pic (Peak purity index) ctia mau chudn va cdc mau thir déu dat 1,000.

Kiém tra ph& t& ngoai clia pic curcumin trong mau thér hoan toan twong dong véi mau chudn curcumin,
v&i hé s6 chong phoé clia mau tinh bot va vién hoan véi mau chuan [an lwot 13 0,9404 va 0,9960 (Hinh 1b).

: AL (d)

Hinh 1b. K&t qua chong phd: (a) chuan + mau tinh bot; (d) chudn + mau vién hoan
Cac k&t qua trén cho thay phuwong phdp cé d6 dac hiéu dé xac dinh curcumin.
Khodng néng dé tuyén tinh
Chuan bj mat diy dung dich chuan cé néng dd trong khoang 0,1 — 100 pg/ml va tién hanh sic ky theo cac
diéu kién d3 chon. Danh gid mdi tvong quan gilra néng do va dién tich pic qua Bang 2.
Bang 2. Twong quan gitta ndng dé curcumin va dién tich pic.

C (ug/ml) 0,1 0,2 0,5 1 5 10 50 100

S (mAU.s) 11000 28096 78371 156948 880463 1735292 9953885 20194666

Phuwong
trinh dwong
chuan

§ = 206375.
R? = 0,9998

Két qua cho thay trong khoang néng dd khao sat cé su twong quan tuyén tinh gitta dién tich pic va néng
dd. Su phu thudc nay kha chat ché thé hién qua binh phuong hé s twong quan R? = 0,9998.

Do chinh xdc

Khao sat trén mau tinh b6t nghé TB02 va mau vién hoan VH28 theo quy trinh xt ly mau néu trén, tién
hanh sic ky theo cdc diéu kién d3 chon. Lip lai thi nghiém 6 [an song song trong cing mot ngay. Xac dinh ham
lvong hop chat trong mau thdr (mg/g) dwa vao dudng chudn duogc chuin bj trong cung diéu kién (d6 chinh
Xac trong ngay). Lap lai ca quy trinh trén vao ngay ti€p theo trén cing mau (do chinh xac khac ngay). Tinh RSD
(%) cGa ham lugng trong ngay va khéc ngay, két qua dugc trinh bay & bang 3.
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Bang 3. K&t qua khao sat do chinh xac clia phuong phap trén mau tinh bot va vién hoan

D6 chinh xac Tinh bét Vién hoan
\ 15,200 + 0,220 4,215 + 0,051
Trong ngay ( + 5D, me/g) RSD = 1,45% RSD = 1,21%
. 15,395 + 0,276 4,309 + 0,075
Khac ngay (£ SD, mg/g) RSD = 1,79% RSD = 1,73%

Nhén xét: D6 chinh xac dat yéu cau cho mét quy trinh dinh lvgng vdi ham lwong hoat chat 10% véi RSD%
<2,8%.
Do ding
Do dung duoc xac dinh bing ki thuat thém chuan, lwgng chuan thém vao twong (rng 10%, 20%, 30%
lvong dwoc chat cé trong 150mg mau thir. Tién hanh sdc ky mau thir khéng thém chudn va mau thir cé thém
chuan, mdi mau Iam 3 [an. Tinh ty |& thu hdi (%), két qua dugc trinh bay trong bang 4.
Bang 4. K&t qua khao sat d6 dung (n=3)

Lwong thém vao ban dau Ty 1é thu héi (%) Trung binh (%)
0,25 mg 99,21
Tinh bot nghé 0,50 mg 98,78 99,41
0,75 mg 100,24
0,10 mg 98,68
Vién hoan 0,20 mg 98,24 98,89
0,30 mg 99,76

Nhan xét: Dd ding dat yéu cau vdi ty & thu hoi trung binh nam trong khodng cho phép 1a 98 — 102% vdi
ca mau tinh bt va vién hoan.

Gidi han phdt hién (LOD) va gidi han dinh Iwgng (LOQ)

Gia tri LOD, LOQ duwoc xac dinh bang ty s6 tin hiéu/nhidu nén (S/N) theo cdng thirc: LOD = 3,3 x S/N va
LOQ =10 x S/N.

K&t qua cho thay LOD va LOQ cla phuwong phap Ian luot 14 0,0167 va 0,055 pg/ml.

Ung dung

Ung dung quy trinh d3 tham dinh dé xac dinh ham lwong curcumin trong 19 mau tinh bot nghé va 10 miu
vién nghé mat ong. Mdi mau tién hanh 13p lai 3 Ian, két qua dwoc trinh bay trong Bang 5.

Bang 5. K&t qua khao sat ham lugng curcumin trong tinh bét nghé va vién hoan (n=3)

s HL curcumin L] Ham lwgng
STT Dol tweng (mg/g) STT twong curcumin (mg/g)

Tinh bot nghé

1 TBO1 0,19 £ 0,01 11 TB11 19,27 £ 0,37
2 TB0O2 14,71 +0,90 12 TB12 -

3 TBO3 0,18 £ 0,07 13 TB13 13,78 £ 0,52
4 TBO4 0,15 + 0,03 14 TB14 0,59 £ 0,01
5 TBO5 - 15 TB15 -

6 TBO6 16,23+ 0,51 16 TB16 -

7 TBO7 0,27 £ 0,02 17 TB17 -

8 TBO8 0,15 + 0,02 18 TB18 0,22 +£ 0,00
9 TBO9 109,14 + 1,35 19 TB19 0,47 £0,02
10 TB10 39,62 +0,73

Vién hoan nghé mat ong
1 VHO1 5,19+0,04 6 VHO06 19,72 +0,29
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2 VHO2 12,53 +0,17 VHO7 18,71 +0,55
3 VHO3 11,97 £ 0,09 VHO8 13,12 +0,37
4 VHO4 3,07+0,10 VHO9 4,17 £ 0,05
5 VHO5 0,10+0,01 10 VH10 1,47 +0,02

Ghi cht (-): dudi gidi han dinh luvong

Nhdn xét: Qua khdo sat cdc miu tinh bdt nghé
va vién hoan nghé mat ong cho thay, ham lwong
curcumin clia cdc mau ¢ su khac biét rat Ién. Trong
s& 19 mau tinh bdt thu thap trén thi trudng cé téi
5 mau khéng phat hién curcumin (duédi gidi han
dinh lwgng clia phwong phap), trong 14 mau con lai
ham lwgng curcumin bién thién tir 0,15 dén 109,14
mg/g. Twong tw, ham lwong curcumin trong 10 mau
vién hoan nghé mat ong ciing bién thién rat I&n, tir
0,10 dén 19,72 mg/g.

4. BAN LUAN

Phuong phédp chiét mau sir dung séng siéu am
don giadn, dé thuc hién, thoi gian chiét ngan. Quy
trinh phéan tich HPLC s&* dung cbt Zorbax Eclipse
XDB-C18 (150 x 4,6 nm; 5 um) va dung moi pha
déng thong dung. Téng thai gian phan tich ngén, tiét
kiém dung moi nhwng vAn dam bao céc chat rira giai
hét ra khéi cot, han ché tich tu gay ban cot.

Vé kha nang &ng dung cla phuwong phép, HPLC
la phwong phap dinh lwgng thuong quy trong cac
duoc dién va hién da s6 cac phong thi nghiém déu
duoc trang bi hé thdng HPLC, nén viéc xay dung quy
trinh dinh lwong curcumin trong cdc sadn pham tu
nghé bang HPLC s& c6 gid tri thyc tién, gép phan
kiém soat chat lwgng cac ché pham tir nghé, trong

béi canh ngudi tiéu dung dang mudn tiép can véi
thudc ngudn gdc thién nhién.

Vé ham luong curcumin trong cdc mau khao sat,
c6 thé thay sy bién thién rat I1&n, tir 0 dén 109,14
mg/g trong tinh bét nghé va tir 0,10 dén 19,72
mg/g trong vién hoan. Nghién ctru cla Gantait va cs.
(2011) trén cac mau tinh bot nghé cho két qud ham
lwong curcumin dao déng tir 18,0 dén 38,5mg/g
[7] va nghién clu clia Tayyem va cs. (2006) cho
thay ham lwgng curcumin trong tinh bot nghé dao
dong tir 5,77 dén 24,47 mg/g [8]. Nhu vay so vdi
cac nghién ctru trén, gid tri ham lwgng curcumin cla
cac mau trong nghién clru nay co sy bién thién Ién
hon. Diéu nay cho thay thyc trang chat lwong cac
san pham tinh bot va vién hoan nghé & Viét Nam
hién nay rat thiéu sy kiém soat, cac san pham co
chat lwgng rat khac nhau nhung ngudi tiéu dung rat
khé phan biét duoc.

5. KET LUAN

b3 xay dung duogc phuong phadp dinh lugng
curcumin trong tinh bot nghé va vién hoan nghé mat
ong bing HPLC c¢6 d6 chinh xac cao, do dung tét,
khodang tuyén tinh phu hop, tinh pht hop hé théng,
tinh chon loc cao va quy trinh xt ly mau kha don gian.
Phuong phdp nay cd thé (rng dung dé kiém sodt chat
luvgng cac san pham tir nghé trén thj treong.
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