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SUMMARY

Curcuminoid, curcumin, bisdemethoxycurcumin, demethoxycurcumin, HPLC, dinh luong.

Curcuminoid, a major component of tumeric Curcuma longa L., consists of three compounds curcumin,
demethoxy curcumin and bisdemethoxy curcumin. These substances have been known for various bio-
pharmacological activities including anti-tumor, wound healing, and anti-gastrointestinal diseases.
There has been increasing presence of curcuminoid in the functional food market. With the current
extraction technology, the naturally derived curcuminoid usually contains all three components. In this
paper, we developed and validated a method for quantification of curcuminoid in functional foods and
applied the evaluation on various background samples. The results show that the method has a linearity
of R?>0.9999, LODs of 7 - 26 ng/mL, LOQs of 20 - 80 ng/mL with good precision and accuracy.
Evaluation results of different samples showed that 88.1% of samples contained three components of
curcuminoid, 11.9% of samples contained only curcumin. This led to doubts about the presence of
synthetic curcumin in the naturally derived health food products.

Key words: Curcuminoid, curcumin, bisdemethoxycurcumin, demethoxycurcumin, HPLC, quantification.

1. DAT VAN DPE Xuét tir cu nghé nhan dugc sy quan tdm cua
Curcuminoid tu nhién dugc chiét xudt tir cu ngudi tidu dung. Thi trudng TPCN c6 ngudn
nghé bao gom ba hop chit thudc nhém gbe tir nghé phat trién da dang vé6i nhiéu dong
diarylheptanoid ~ gébm:  curcumin  (Cur), san pham & cac dang bao ché khac nhau nhu
demethoxycurcumin (DMO), va tinh  bot nghé, tinh bot curcumin,
bisdemethoxycurcumin (BDMC). Trong do, nanocurcumin dang vién, dang thudc udng...
curcumin 13 thanh phan chiém ham luong cao dem lai nhiéu sy Iya chon cho ngudi tiéu ding.
nhit. Curcumin di dugc dénh gi4 1a nhom chat Tuy nhién, thi truong TPCN nudc ta con kha
quy, c¢6 nhiéu dic tinh sinh hoc quan trong nhu moi, co cau quan 1y thi trudng con chua chit
trc ché su phat trién cua khdi u, ting kha ning ché&. Sy phat trién nhanh va 6 at cta cac don vi
mién dich, khang viém, khang khuan, chéng san xudt va cung cip cic san phidm c6 ngudn
oxy héa manh. .., nén duoc sir dung hd trg diéu géc tor nghé nhu hién nay cling gy nén sy
tri va phong ngira nhidu bénh nhu tim mach, hoang mang cho nguoi tiéu ding vé chat luong
viém khép, dau da day, ho tro diéu tri ung thu cling nhu nguén géc cuia cac san phém d6. Do
[1, 2, 3]. Chinh vi nhitng hoat tinh sinh hoc vay, viéc phén tich dinh luong curcuminoid dé
quy bau nhu trén ma cac san pham thuc phdm danh gia chat lwong cia cac TPCN c6 ngudn
chtc ning (TPCN) chtra curcuminoid chiét gbe tir nghé da nhan dugc nhidu quan tim cua
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cac don vi. Pi c6 nhiéu phwong phap dé danh
gia chat luong cia curcuminoid duoc xay dung
va ap dung thuc tién. Trudc diy, nguoi ta
thudng sir dung cac phuong phap do quang dé
danh gia ham luong curcuminoid tong [4]. Tuy
nhién phuong phap nay khong danh gia duoc
cac thanh phan. Cac nghién ctu tiép sau sir
dung phuong phap sic ky 1ong hiéu ning cao
(HPLC) vé6i dau do UV, DAD, huynh quang,
MS...
curcuminoid [5, 6, 7, 8]. Mot s6 phuong phap

dé dinh lwong 3 thanh phan cua

c¢6 khoang tuyén tinh hep, hodc phwong phap
khong hoan toan phu hop do st dung dung moi
methanol, hoac THF. Methanol thuong cé anh
huong truc tiép dén kha ning nhan dang
curcumin do ty 1& giita d6 nhiéu/tinh dic hiéu
khong cao. Mot s6 chit dém nhu THF su dung
¢6 thé lam dao 16n trat ty rira giai cuia 3 thanh
phan trén cot C-18. Vi vdy, ching t6i thyc hién
nghién cru ndy nham dinh luong curcuminoid
bang phuong phap HPLC va ap dung danh gia
mot s6 san pham thuc pham chirc nang trén thi
truong.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén vit liéu va thiét bi nghién ctu

- Thiét bi va dung cu phan tich: H¢ théng
HPLC Agilent 1260 Series, detetor DAD
(Agilent, Santa Clara, USA), cot sdc ky Zorbax
SB-C18 (4,6x150mm, Sum), cft bao vé SB-
C18, chinh xac 0,0001g
(Satorius, Puc), may siéu am (SH-100, Elma

can phan tich

Schmidbauer GmbH, Puc), may ly tam
(Eppendorf, USA) va cac dung cu thi nghiém
khac.

- Hoa chat, nguyén liéu:

+ Chét chuin Bisdemethoxycurcumin (98%)
(Sigma-Aldrich, USA), Demethoxycurcumin
(99,9%) (Sigma-Aldrich, USA) va Curcumin
(98%) (Santa-Cruz Biotech, USA).

+ Mau thir: cac san phiam chira Curcuminoid
(BDMC, DMC, Cur).

+ Dung moi: Acetonitril (ACN), methanol dat
tiéu chuan ding cho HPLC (Scharlau, Tay Ban
Nha), nuée dat tiéu chuan HPLC (MilliQ Ultra
Purification system, Merck-Millipore, USA).

+ Hoa chit khac: Acetic acid (Merck, Duc).
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Ri=R, = OCH;: Cur
R, =0OCHj3, R,=H: DMC
R;=R,=H: BDMC
Hinh 1: Céu triic 3 hop chdt thuéc nhém
curcuminoid

2.2. Thye nghiém
2.1.1 Diéu ki¢n sdic ky
Sau khi tham khao tai li¢u [9, 10, 11] va thw
nghiém cic diéu kién voi hé dung moéi, cot
khéac nhau, ching t6i da lya chon dugc diéu
kién sic ky dé xay dung va tham dinh phuong
phép (Bang 1).

Bdng 1: Piéu kién sdc ky

Pha dong A H>0 (0,1% acetic acid)
Pha dong B ACN
Chuong trinh 90%A: 10%B — 100%B
Gradient trong 45 phut
Tbc @6 dong 0,5 mL/phat
Thé tich tiém 5uL
Thoi gian chay 45 phut
Déau do DAD 425

2.2.2. Khdo sdt khodng tuyén tinh va xdy
dung dwong chuin

Can chinh xic 4mg (+0,1mg) chat chuan
(BDMC, DMC, Cur) vao binh dinh mirc 5 mL,
hoa tan va dinh mirc dén vach bang methanol
thu duoc dung dich chuan gbc nong do 800
pg/mL. Ddy dung dich chuin BDMC, DMC,
Cur duoc khao sat co néng d6 sau: 0,5 pg/mL,
1 pg/mL, 2 pg/mL, 4 pg/mL, 10 pg/mL, 20
pug/mL, 40 pg/mL va 100 pg/mL. Phan tich cac
chuén néi trén theo diéu kién sic ky di xay
dung, lap lai 3 lan va xac dinh phuong trinh
hdi quy tuyén tinh dwa vao mdi twong quan
giita néng d6 va dién tich peak. Phuong trinh
duong chuan co dang: y = ax + b vdi yéu cau
hé sb tuong quan R% > 0,99. Trong d6: y la
dién tich peak thu duoc twong tng véi ndng do
chét chuan x (pg/mL).




2.2.3. Chudn bi mdu

Mau dang bot thanh phim, dang bao ché sau
khi duge xtr Iy 1am dong nhit miu duoc can
chinh xic 0,5g mau, thém 5 mL dung méi
methanol, chiét siéu am 15 phat, ly tdm
4000v/phit trong 5 phut, hut 1iy dich chiét va
lap lai quy trinh chiét 02 1an, thu dich chiét vao
binh dinh muc 25 mL va dinh mic dén vach
béng methanol. Mau dugc loc qua mang loc
0,45 pm va cho vao vial 1,5 mL. Tién hanh
phan tich trén hé théng HPLC.

2.2.4. Khdo sat giéi han phdt hi¢n (LOD) va
gioi han dinh luong (LOQ) ciia phwong phdp
Viéc xac dinh LOD, LOQ duoc thuc hién dua
trén duong chudn. Tién hanh phan tich lap lai 06
lan dung dich chira dong thoi 03 chudn voi ndng
do BDMC 0,5 pg/mL, DMC 1,0 pg/mL va Cur
0,5 pg/mL, dua vao hé sé goc ciia dudng chuan
dé tinh gia tri LOD, LOQ theo c6ng thic:

.SD 10.SD
Lop = 3:3-5D Loo 10
a a
Trong do:
- SD la d9 léch chuan duge tinh theo cong
thie: SD = I@
"1] n—1

- n 14 s6 1an phan tich 13p lai cia mdi nong d6
chuan i

- x; la gia tri nf‘)ng d6 mAu tai 1an do tha i

- X 14 gia tri ndng d¢ trung binh cta n lan do

- a 1a hé s6 goc cua phuong trinh hoi quy tuyén
tinh (y=ax+b).

2.2.5. Xdc dinh do lap lai va dp tdi lgp noi bo
va dp khong ddam bdo do ciia phwong phdap

- Xac dinh d¢ lap lai:

Thuc hién phan tich lip lai 05 1an dung dich
chuin BDMC, chuin DMC va chuén Cur, x4c
dinh d¢ léch chuan twong d6i (RSD) cua thoi
gian luu, dién tich peak cia BDMC, DMC va
Cur. Gia tri RSD cho phép khong vuot qua
2%.

- B0 tai 1ap ndi bo:

Tién hanh thir nghiém 13p lai 08 1an thi nghiém
trén mau nén co tron 03 chuin BDMC, DMC

va Cur néng d6 10 pug/mL trong cac ngiy thi
nghiém khéc nhau dé xac dinh do tai 1ap noi bo
qua do léch chudn twong d6i RSD. Déi chiéu
cac gia tri tinh dwoc véi gia tri RSD% tai lap
ndi bo tdi da chap nhan dé danh gia do tai lap
noi b cia phuong phap.
- B khong dam bao do:
Do khong dam bao do dwoc thyc hién theo
phuong phap thir nghiém trén mau thuc. Chuan
bi 20 méu chtra dong thoi chuan BDMC, DMC
va Cur véi nong d6 10 pg/mL, phén tich theo
cac ngay khac nhau trén hé théng HPLC theo
phuong phap da xay dung, vdi 2 nguoi thuc
hién dé xac dinh ham lugng theo duong chuén,
tinh gia tri trung binh va SD cua két qua thu
duoc. Do khong dam bao do duoc xac dinh
theo cong thur:

U(%) = tox. CV(%)
Trong do:
- U: D6 khong dam bao do tong (%)
- CV: Hé sb bién thién cua két qua do (%)
- tox: Gid tri t tra bang vai muc y nghia o =
0,05; bac tu do k=n-1
-1n: S6 1an phan tich 1ap lai.
3. KET QUA VA THAO LUAN
3.1. Thim dinh quy trinh dinh lwgng [11]
3.1.1. Dy chon lgc va tinh dic hiéu
Tién hanh phan tich miu tring, miu chuan
chira dong thoi 03 chat chuin BDMC, DMC va
Cur va mau thir dugc sic ky d6 Hinh 2.
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Hinh 2: Sac ky do UV 425 nm ciia BDMC (1),
DMC (2) va Cur (3) trong mau tring (4), mau
chudn (B) va mdu thir (C)Trén sdc ky do mau
trdng, tqi vi tri twong g véi thoi gian luu ciia
BDMC, DMC va Cur khéng xudt hién peak



nhu ¢ mdNILI chudn. Cac peak ciia 03 chdt chudn
trong mau thi: tach hoan toan khoi peak tap.
Nhuw vdy, phwong phap co tinh chon loc tot va
co do dac hiéy cao.
3.1.2 Khdo sdt khodng tuyén tinh va xdy dung
dwong chuin
Phan tich cac chuén noi trén theo diéu kién sic
ky dd xdy dung lip lai 3 1an va xac dinh
phuong trinh héi quy tuyén tinh dua vao dién
tich pic tai Bang 2 nhu sau:
Bdng 2: Két qua xdy dung dwong chudn cdc
chat thuéc nhém curcuminoid

, HEé s0
Chit | Phuong trinh duong €50
2 2 tuo‘ng
chuan chuan* 5
quan R
y=104,27357x —
BDMC 0,99993
55,46969 ’
y=17,48919x —
DM
C 11,62821 0,99995
y=76,20593x —
C 0,99990
r 37,53789 :

*y la dién tich peak thu duoc twong Ung véi
ndng do chat chuan x (ug/mL)

Két qua xdy dung duong chuin cho thiy sy
tuong quan tuyén tinh rd rét giita dién tich
peak va néng d6 BDMC, DMC va Cur trong
khoang khao sat voi hé sd twong quan R? >
0,999 (Hinh 3).
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Hinh 3: Puwong chudn dinh lwong ciia BDMC
(a), DMC (b) va Cur (c)

3.1.3. Két qua xdc dinh giéi han phdt hi¢n va

gioi han dinh luong ciia phuong phdap

Bdng 3: Gid tri LOD va LOQ cua 3 chdt chudn
nhom curcuminoid

Lan Sepmc Spmc Scur
1 21,534 15,106 19,674
2 21,700 15,190 18,338
3 21,535 14,830 19,169

4 21,981 15,154 18,981
5 21,411 15,180 19,938
6 21,489 15,001 19,732
SD 0,206 0,139 0,596
(p,];?n’]l)L) 0,007 0,026 0,026
(HLg?H?L) 0,020 0,080 0,078
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S 1a dién tich pic thu dwoc twong tmg voi nong
d6 cua chét chuan.
Nhu vay, da xac dinh dugc gidi han phat hién
va gioi han dinh lwong cua cac chit chuén Cur
(LOD: 26 ng/mL, LOQ: 78 ng/mL), DMC
(LOD: 26 ng/mL, LOQ: 80 ng/mL) va BDMC
(LOD: 7 ng/mL, LOQ: 20 ng/mL). Két qua cho
thdy phuong phép c6 d6 nhay cao, dam bao
yéu cdu thir nghiém, danh gia cac curcuminoid
trong thyc pham chirc nang trén thi truong.
3.1.4. Xac dinh do lap lai va do tdi lgp noi bo
va dp khong ddam bdo do ciia phwong phap
Bdng 4: Két qua xdc dinh do khéng dam bdo

do cua phuong phap
BDMC DMC Cur
X (ug/mL) 9,6 10,6 11,0
CV (%) 7,4 2,2 2,7
U (%) 15,5 4,6 5,7

CV (%) la hé so bién thién, U (%) la d6 khong
dam bao do.




Bdng 5: Két qua xdc dinh do Idp lai ciia phwong phdp

X BDMC DMC Cur
Lan Rt (min) S Rt (min) S Rt (min) S
1 23,595 1006,220 24,207 173,623 24.830 781,378
2 23,590 1020,470 24,200 176,905 24,823 792,452
3 23,591 1035,600 24,201 177,468 24,826 807,439
4 23,597 997,304 24,206 172,260 24,829 777,058
5 23,587 1012,880 24,199 173,331 24,824 794,005
E: 23,592 1014,490 24,203 174,717 24,826 790,466
SD 0,004 14,555 0,004 2319 0,003 11,005
RSD (%) 0,017 1,435 0,017 1327 0,012 1,506

Trong do: S 1a dién tich pic thu dugc tuong
g voi ndng d6 cua chat chuén, Rt 1a thoi gian
Iy cia chit chuan.

Nhan xét: Cac gia tri d6 léch chuin twong ddi
RSD% déu < 2%, nhu vdy phuong phap dinh
lugng co6 do lap lai cao, dap ung yéu cau dinh
luogng.

(BDMC, DMC va Cur) trong mot sé mau thuc
pham chirc nang dugc phan tich tai Trung tim
tién tién vé Hoa sinh hitu co trong niam 2017

duoc néu trong Bang 7.

Bidng 7: Két qua dinh lwong Curcuminoid

trong mot s6 mau thie nghiém tai Trung tdm

Bdng 6: Két qua xdc dinh dg tdi lap ndi bo Miu Dang Cepmc Cowmc Ceur
cua phuwong phap mau (mg/g) (mg/g) (mg/g)
LA Capmc Comc Ccur 1 Bot KPH KPH 291,086
an
(ug/mL) | (nug/mL) | (ng/mL) Cao
2 . 23,494 454
1 9,586 9,951 10,119 chiée | 2008 349 S7.45
2 10,182 | 10,592 | 10,746 3 | Bot | 11694 | 188,684 | 263,694
3 10,096 10,514 10,689
4 10,318 10,780 10,891 4 Bot 2,967 | 139,874 | 242,872
> 10,463 10,812 11,088 5 Bot 8,727 | 280,790 | 314,871
6 10,659 11,083 11,318 .
7 10,246 10,576 10,912 6 Vién 3,192 55,629 | 123,606
8 9,852 10,205 10,595 nang
= 10,175 10,564 10,795 7 Bot KPH KPH 166,57
SD 0,338 0,356 0,357 o | Vi | g 5 438 S
RSD(%) | 3,322 3,370 3,307 nang ’ ’ ’
o | Deng [ 1445 | 40271 [ 42.734
Cac gi4 tri d6 léch chuan twong d6i RSD% ciia uéng | (mg/mL) | (mg/mL) | (mg/mL)
ndng d6 BDMC, DMC, Cur tinh dugc déu nho 7
80> " PR , o | Vel gpy | kpn | 10073
hon gia tri RSD% t6i da chap nhan 1a 7,3% & nang (mg)

khoang nong d6 10 ppm [11], nén phuong
phap co6 d6 tai 1ap ndi bo dat yéu cau.

3.2. Xac dinh ham luwgng Curcuminoid
trong cac miu thuc phim chirc ning

Két qua phan tich ham lwong Curcuminoid
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Nhan xét: Ham lugng cta curcumin luén cao
hon hai thanh phan con lai ciia curcuminoid
trong cac dang mau. Cac mau dang bot c6 ham
luong curcuminoid cao hon so véi mau dang
ubng va dang vién nang.
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Hinh 4: Sac ky do UV 425 nm cia cdc chat
chudn trong mau thir A (chi chita Cur (3)) va
mau thir nghiém B BDMC (1), DMC (2) va Cur
()

Bdng 8: Tong hop két qud phan tich cdc mau
trong nam 2017.

. S6 mau chu .
Dang | S6 O];nDa;é "2 Sé mau
mau | luong DMC, C:]r chi c6 Cur
Bot | 26 2 04
C
21 o8 08 0
chiét
Vi
06 05 01
nang
D
me n 02 0
uong
Téng 42 37 05
% 88,1 11,9

Trong 42 méu thir nghiém duoc gui dén phan
tich ham luwong Curcuminoid tai Trung tam
tién tién vé Hoa sinh hitu co trong nam 2017
¢6 05 mau thir nghiém chi chira Curcumin ma
khong c6 hai thanh phan BDMC, DMC. Véi
cac phuong phap tach chiét thong thudng bang
dung mo6i hitu co va két tinh, tinh sach tir c
nghé¢ (C. longa L.), curcuminoid thu duogc
thuong bao gébm 3 thanh phan chinh nhu di
néu, voi cac ty 1€ khac nhau. Curcuminoid ty
nhién dugc st dung rong rai nhu mot loai phu
gia trong thyc pham tai nhidu quéc gia trén thé
gidi. Hon nita, curcuminoid cling dugc coi la
mot loai thuc ph'f\m thudc, 1a thanh ph'?m chinh
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clia nhiéu thyc phdm chtrc ning trén thi trudng
nham hd tro didu tri cac bénh vé duong tiéu
hoéa, tim mach va ung thu. Curcumin, mot
thanh phan cia curcuminoid ciing ¢6 thé duoc
tong hop tir hoa hoc tir ddu mo. Tuy nhién,
theo t6 chic Lwong thuc thé gigi FAO,
curcumin tong hop khong duoc phép sir dung
trong thuc pham [12]. Trong nghién ciu cua
chung t6i, ¢6 t6i 11,9% sb méau phan tich chi
duy nhit c6 sy xuét hién cua thanh ph'?m
curcumin ma khong c6 hai thanh phan con lai.
Két qua nay lam ddy 1én mdi lo ngai di c6 du
hiéu sir dung curcumin téng hop trong cac san
pham thyc pham chirc nang luvu hanh trén thi
truong Viét Nam.

4. KET LUAN

Curcuminoid 14 nhém chét chinh dugc phan
lap tir cu nghé (Curcuma longa L.) gdm ba
thanh phan 1a curcumin, demethoxy curcumin
va bisdemethoxy curcumin. Curcuminoid dugc
biét dén v6i nhiéu cong dung sinh duoc hoc
tha vi nhu @e ché khéi u, 1am lién sco, giam
dau da day... Do vdy, trén thi truong ngay
cang xuat hién nhiéu san pham thuc pham bao
vé strc khoe c6 thanh phan curcuminoid. Véi
cong nghé tach chiét hién nay, cac san pham tu
nhién thu dwoc thudng bao gdm ca ba thanh
phan voi ti 16 khac nhau. Trong nghién ctu
nay, ching toi thuc hién xdy dung va thim
dinh phuong phap dinh lugng curcuminoid
trong thuc pham chirc ning va ap dung danh
gia trén cic nén miu khac nhau. Két qua cho
thdy phuong phép xiy dung c6 do tuyén tinh
cao voi R?>0,9999, gisi han phat hién LOD
trong khoang 7 — 26 ng/mL, gi6i han dinh
lugng LOQ trong khoang 20 — 80 ng/mL , do
chum, d¢ dung va d6 khong dam bao do dat
yéu cau. Két qua danh gia trén cac nén mau
khac nhau cho thiy c6 88,1% sé mau co day du
ba thanh phﬁn cta curcuminoid, 11,9% s6 mau
chi c6 mot thanh phan curcumin. Diéu nay dan
dén nghi ngd vé sy c6 mit cia cac mau
curcumin téng hop tra tron trong cac san pham
thuc pham bao vé stc khoe c6 ngudn gdc thién
nhién.

TAI LIEU THAM KHAO

1. Chattopadhyay I, Biswas K, Bandyopadyay



U, Banerjee RK, Turmeric and curcumin:
Biological actions and medicinal applications,
Current Science, 87(1), 44-53 (2004).

2. Suzuki M, Nakamura T, Iyoki S, Fujiwara
A, Watanabe Y, Mohri K, et al, Elucidation of
anti-allergic activities of curcumin-related
compounds with a special reference to their
Biological and
1438-1443

activities,
Bulletin  28(8),

anti-oxidative
Pharmaceutical
(2005).

3. Sa G, Das T, Anti cancer effects of
curcumin: cycle of life and death, Cell
Division, 3(1), 14 (2008).

4. ASTA Method. 18.0 Official Analytical
Methods of the Trade
Association, 3rd ed.; American Spice Trade
Association: Englewood Cliffs, NJ (1985).

American  Spice

5. Tonnesen, H. H.; Karlsen, J, High-
performance  liquid  chromatography  of
curcumin  and  related  compounds, .

Chromatogr, 259, 367-371 (1983).

6. Smith, R.; Witowska, B.,Comparison of
detectors for the determination of curcumin in
turmeric by  high  performance liquid
chromatography, Analyst 109, 259-261 (1984).
7. Rouseff, R. L., High-performance liquid
of
characterization of the pigments in turmeric
J. Food Sci, 53, 1823-1826

chromatographic  separation spectral

and annatto,

163

(1988).
8 He, X. G, Lin, L. Z.; Lian, L. Z;
Lindernmaier, M, Liquid chromatography-
electrospray mass spectrometric analysis of
curcuminoids and sesquiterpenoids in turmeric
(Curcuma longa), J. Chromatogr. A, 818, 127-
132 (1998).

9. Jayaprakasha GK, Jagan Mohan Rao L,
Sakariah KK., Improved HPLC method for the
of

determination curcumin,

demethoxycurcumin, and
bisdemethoxycurcumin, J Agric Food Chem,
50(13), 3668-3672 (2002).

10. Osorio-Tobon JF, Carvalho PI, Barbero
GF, Nogueira GC, Rostagno MA3 Meireles
MA, Fast analysis of curcuminoids from
longa L) by high-
performance liquid chromatography using a
fused-core column, Food Chem, 200(1),167-
174 (2016).

11. USP 35, Curcuminoids, 1260-1261 (2012).
12. Ivan Stankovic, Curcumin: Chemical and
61st JECFA 8, 1-8

turmeric  (Curcuma

technical assessment.
(2004).



	tong hop bai so 1 + ml
	File tong hop da ghep file chuan (so 1, tap 24)
	sau phan tieng viet, so 1
	sau phan tieng viet, so 2
	sau phan tieng viet, so 3
	phan tieng nah
	Muc luc so 1, tap 24
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