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Tém tit: Bai bao nay mo ta két qua nghién ctru va Xay dung quy trinh xac
dinh nano curcumin trong thyc phdm chirc ning bang phuong phap sic ky
long hiéu ning cao (HPLC) véi detector photodiode array (PDA). Két qua
nghién ctru cho thay: phép xac dinh ¢ budc séng 424 nm; pha dong la
acetonitril — dém KH>PO4 50 mM (pH=3,5) (60:40 v/v), cot Symmetry C18
(150 mm x 4,6 mm, 5 pm), thé tich tiém mau 20 pL va toc do dong 0,8
mL/phit. Giéi han phat hién cua nano curcumin thap, LOD=0,005 ppm.
Dién tich peak va nong do cta chit c6 méi twong quan tuyén tinh vo1 hé s6
twong quan (R ~1). Phuong phap c6 d§ nhay cao, do lap lai tot v6i RSD
<2%. Két qua kiém tra chat lugng cta qUI trinh trén mau thuc té cho thay
phuong phap c6 d6 ding tot voi do thu héi tir 97 - 102%.

Tir khéa: Curcumin, HPLC, thyc pham chirc ning

1. MO bAU

Curcumin la thanh phén chinh ctia Curcuminoit — mot chat trong cti nghé. Curcumin 1a
mot trong nhiing chat chbng viém, chong oxi hoa, chong 130 hoa dlen hinh. N6 cling co
kha nang khang nim, khang khuan, (rc ché virut viém gan B, C... rit cao [1].

Curcumin rat kém tan trong nudc (do tan 0 ,001%) va chi hép thu vao mau 2-5%. Vi
vay, ngay nay nguoi ta c6 xu hudng san Xudt va sir dung thyc pham chirc ning chira
curcumin dudi dang nano, chu yéu 1a loai vién nang, dé hap thu hon.

O Viét Nam thi viéc nghién ciru xac dinh ham lwgng curcumin con han ché, chua duoc
quan tam rong rai va chu yéu méi ap dung trén ddi twong nghé va pham mau. Bai béo
nay trinh bay két qua nghién ciru: xac dinh nano curcumin trong mét sé loai thuc pham
chirc nang bang phuong phap HPLC. Véi qui trinh dua ra dugc su dung dé phén tich
nano curcumin trong cac mau thuc pham chirc ning trén dja ban thanh phd Hué.

2. THUC NGHIEM

2.1. Héa chit va thiét bi nghién ciru

* Hoa chat:

- Chét chuan: curcumin chuan (99%, India).

- MAu tht: ché pham chira nano curcumin (loai vién nang).
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- Methanol, acetonitril dat tiéu chudn HPLC (Merck).
- Dung méi, hoa chit khac: KHoPO4, H3POu, nudc cit,... dat tiéu chuan tinh khiét phan tich.
* Thiét bi va dung cu phan tich:

- May séc ky 1ong hiéu néng cao Series 20A cua hang Shimazdu, Nhat Ban: 4 kénh
dung moi, bom mau tu dong, cd budng gia nhiét cot, detector PDA, cot sic ky
Symmetry C18 (150mm x 4,6 mm, 5 um) cua hang GL Sciences Inc, Nhat Ban.

- Can phan tich Sartorius; thiét bi loc nudc siéu sach cua hing Barnstead International,
USA; tu séy cua hang Memmert; mang loc 0,45 pm cua hang Sartorius Stedim, Duc;
may lic siéu am, may do pH, céc dung cu thuy tinh, binh dinh muc, pipet c6 d6 chinh
xac phu hop.

2.2. Qui trinh phan tich
2.2.1. Xur Iy mdu
Qua tham khéo tai liéu [2], [3], [5], [6] dé chon quy trinh xir Iy mau theo so dd nhu sau:

0,1 —0,5g méu thuc pham chirc ning
(twong dwong 10mg curcumin)

+50mL MeOH, lic déu
v

| Chiét siéu am trong 15 phit |

- Dé nguoi
A4

| Dinh muc dung dich dén 100mL |

!

| Dung dich mau |

- Loc thuong
y (b khoang 20mL dd loc dau)

| Dich loc |

- Loc qua mang loc 0,45 um.
w - Phalodng 100 lan = MeOH.

Dung dich phan tich

Hinh 1. So do xi Iy mdu
2.2.2. Chwong trinh sacky (2], [3], [5], [6]

C6 dinh cac diéu kién: cot Symmetry C18 (250 x 4,6 mm, 5 pm); detector PDA;thé tich
bom mau 20 pL, & nhiét do thuong (25°C). Khao sét pH cua dung dich dém, pha dong
véi hé dung mdi ACN:dém KH,PO,, toc do dong, tinh twong thich ctaa hé thong sac ky.
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3. KET QUA VA THAO LUAN
3.1. Két qua
3.1.1. Khdo sat anh hwong cua pH dung dich dém

Trong dé tai ndy, ching toi st dung dung ™ 1 —
dich dém photphat KH,PO4. Céc gia tri
pH dugc lya chon dé khao sgit bao gém: l ‘
3; 3,5; 4; trén dung dich chuan curcumin =~ « |
c6 néng d6 10ppm voéi ty 16 pha dong , |
ACN:KH2PO,4= (50:50); toc d6 dong 0,8
mL/ph; Viiem = 20 uL, két qua thu dugc  « |

cho thay: tai pH =3,5 thi peak phén tich ‘ j | \
xuat hién & khoang thoi gian khong qua  ° T
dai khoang 5,5 phit, hi¢u qua tach tt. . |
Do vay, pH =3,5 dugc chon dé tiép tuc " * * m "o
khao sat cac budc sau. Hinh 2. Sdc ky d@6 khao sat pH

dung dich dém (pH=3,5)

3.1.2. Khdo sat dnh huong cia pha dong
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Hinh 3. Sdc ky do khdo sdt thanh phan pha dong:
(a) ACN:KH2;P0O4=(50:50); (b) ACN:KH;PO4=(60:40); (c) ACN:KH,P0O.,=(70:30)
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Thanh phan pha ddng dugc khao sat bao gdm: acetonitril (ACN): dém KHzPOs. Ching toi
tien hanh khao sat cac ty 1¢ pha dong ACN:KH2PO4= (50:50); ACN:KH2PO4= (60:40)
ACN:KH2PO4= (70:30); trén dung dich chuan curcumin c6 nong dé 10ppm véi toc d§ dong

0,8 mL/ph; Viiem = 20 uL, két qua thu dugc cac sic ky do dugc thé hién qua hinh 3a, b.c.

Bang 1. Hé 56 doi xitng peak ciia cdc ty 1é hé dung méi pha déng

Ky hiéu H¢ dung moi Ty 1é pha dong H¢ s dbi xirng
(a) ACN: KH,PO, 50 : 50 1,353
(b) ACN: KH,PO, 60 : 40 1,080
(c) ACN: KH,PO, 70:30 1,372

O truong hop (a) va (¢) xuat hién peak phuy, diéu nay c6 thé giai thich ¢ cac ti 1& pha
dong nay cau tu la c6 thé bi rira giai.

O trudng hop (b) cho thdy peak thu duoc c6 h¢ s6 dbi xtmg ~ 1, can ddi, nhon dep, co
cuong do tin hi¢u cao, peak phan tich xuat hién & thoi gian khong qua dai khoang 5,5
phut, hi€u qua tach tot. Do vay, ti 1é¢ dung m6i ACN: KH2PO4 =60:40 dugc chon dé tiép
tuc khao sat cac budc sau.

3.1.3. Khdo sdt toc dp dong
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Tién hanh khdo sat trén hé dung méi pha dong ACN:KH,PO4 (60:40), voi cac toc do
dong 0,5 mL/ph; 0,8 mL/ph; ImL/ph. K&t qua dugc the hién qua cac hinh 4a, b, c.

O trudng hop (a) cho thiy peak phan tich bi no rong ¢ 1 bén chan, xuét hién mudn. O
truong hop (c) thi peak xuét hién nhung qua nho ¢ thoi gian dai. O truong hop (b) cho
thiy peak phén tich xuét hién & khoang thdi gian khong quéa dai khoang 5,5 phut, hiéu
qua tach tdt, peak thu dugc can ddi, nhon dep, c6 cuong do tin hiéu cao. Do vay, ching
tdi chon toc dd 0,8 mL/ph dé tiép tuc khéo sat cac budc sau.

Bang 2. Cdc théng sé co ban ¢ téc dg dong khac nhau

Téc d6 dong

—(mL/phdt) 0.5 038 1
Cac thong so6 (@) (b) (c)
Thoi gian luu tr 8,740 5,565 9,357
H¢ s0 d6i xting Sa 4,062 1,080 1,171

Két luan: Qua két qua khao sat cac yéu t6 anh huong dén qua trinh tach sic ky, da lua
chon dugc diéu kién thich hop dé phan tich dinh luong curcumin trén may HPLC véi
cot C18, budc song phat hién 424nm, thé tich bom mau 20 pL, st dung hé pha dong
ACN:KHPO, = (60:40), toc do dong 0,8 mL/ph.

3.1.4. Tinh twong thich ciia hé théng sdic ky

Tién hanh sic ky 6 1an cing mot mau chudn curcumin c6 ndéng d6 10 ppm theo cac diéu
kién da lua chon. Ghi thoi gian luu va dién tich peak thu dugc. Do on dinh cta hé théng
sic ky duoc biéu thi bang sai s6 twong d6i (RSD%) cuia két qua sau 6 1an tiém ciia miu.
Két qua dugc trinh bay trong bang 3.

Béng 3. Cdc théng sé sdc ky ciia peak curcumin

Lin do Thoi gian luu Dién tich H¢ s0
(tr) peak Doi xirng

1 5,565 1543639 1,079

2 5,571 1545897 1,085

3 5,558 1542929 1,076

4 5,570 1548324 1,082

5 5,561 1547969 1,080

6 5,565 1545635 1,083

TB 5,565 1545732,167 1,081

RSD (%) 0,11 0,20 0,30

DKSK: Cot C18, Detector PAD, budc séng phat hién 424 nm, toc do dong 0,8 mL/ph(t, dung
moi pha dong la ACN:KH2PO4=60:40, thé tich tiém 20 ulL.
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Nhan xét:

- Thoi gian luu trung binh cta peak curcumin la 5,565 (RSD% = 0,10%) la khoang thoi
gian thich hop cho qua trinh phan tich sac ky.

- Dién tich peak trung binh cua peak curcumin 14 1545732,167 (RSD% = 0,20%) ching
td két qua thu duoc rat 6n dinh.

Nhirng két qua trén cho thiy phuong phap sic ky 16ng hiéu nang cao c6 thé sir dung cho
qui trinh phan tich curcumin trong céc loai thuc pham chuic nang.

3.2. Panh gia phwong phap
3.2.1. Khodng tuyén tinh

Tién hanh diy TN dé xac dinh khoang tuyén tinh c6 nong do chat phan tich tir 1+50
ppm.
Bang 4. Su twong quan giita dién tich peak va nong dg chat phan tich

Nong do (ppm) 1 2 5 10 20 25 50
Dién tich 152444 | 307504 | 848875 | 1543327 | 3400336 | 4250420 | 8330840
PT hoi quy y=(167803.28659 +1667.97575)x + (-18289.34075 + 38113.98885)
Hé s6 twong quan R%=0,9995
S
4000000 y = 167803x - 18289
R =0.9995

6000000 —

4000000 —

2000000 —

T T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45 50 55

C (ppm)
Hinh 5. Puong hoi quy tuyén tinh

Nhin xét: Két qua khao sat cho thay giita ndng do chit phén tich va dién tich peak co
moi lién quan chit chg, hé so twong quan R?~1 trong khoang nong do 1 + 50 ppm.

3.2.2. Xdc dinh gioi han phat hién va gioi han dinh lwong

Chung t6i dwa vao ty 1¢ tin hiéu trén nhiéu dé xac dinh LOD.
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Tién hanh chay sic ki 4-5 dung dich chuan cua curcumin trong khoang xac dinh cua
phuong phép.’ Xac diph dcf)Nléch chuﬁn‘ SD. LOD d}rqc chap nhén tai nong d6 ma tai do
tin hiéu 16n gap 2-3 lan nhiéu dudng nén (thuong lay =3). LOQ = (10/3)LOD.

Két qua cho thay: LOD = 0,005 ppm va LOQ = 0,0165 ppm.
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Hinh 6. Sdc ky do LOD tai néng dé Sppb
3.2.3. Xdc dinh d¢ lap lai ciia phwong phap

Pé khang dinh kha nang 4p dung phuong phap HPLC vao phén tich ham luong
curcumin trong mau thuc té, can danh gia qua do 1ap lai va do dung.

Tién hanh phan tich l3p lai sau 1an trén cing mot mau chat. Can 20 vién cua mot mau
thir, tinh khdi lugng trung binh mrs. Can ldy 6 lan lugng bot trong duong chira khoang
10 mg curcumin, tién hanh xir Iy mau theo so d6 muc 2.2.1, do két qua ba lan, iy gia tri
trung binh. Két qua dugc trinh bay ¢ bang 5.

Bang 5. Két qua khdo st dg Idp lai trén mdu thwe pham chirc ning

Dién tich TB 753107

Nong do TB 4,60
RSD (%) 0,32
RSDHorWitz 12,72

Két qua & bang 3.5 cho thdy: phuong phap dat dugc do lap lai tét cho n(A)ng’ do cur(;umin
vdi RSD <2% (n=6). Nguoi ta cho rang, khi xac dinh nhirng noéng do C bat ky, néu dat
duoc RSD khong vuot qué 0,5.RSDHorwitz 12 dat yéu cau. (RSDHorwitz 12 do 1€ch chgﬁn
tuong doi tinh toan dugc tir phwong trinh Horwitz: RSDromwitz = 2% véi C 1 nong
do bi€u dien bang phan so6 [4]. Nhu vay, c& nong d6 4,6ppm neu RSD < 6,36% la dat
yéu cau.

3.2.4. Xdc dinh d¢ dung cia phwong phdp xdy dung

Dé khao sat do dung ta tién hanh phan tich mau thém chuan.

Ch}lén bi cac dung dich thém chuéq curcumin voi cac noéng do6 8ppm; 10ppm; 12ppm.
Tién hanh phan tich va tinh d¢ thu hoi. Két qua dugc trinh bay & bang 6.
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Bang 6. Két qua khdo st dg diing trén mau thiee pham chire ndng (n=3)

Nong dd | Nongdd | Nongdotim | Ty 1é thu . 4
Miu | bandauC, | thém vao théy hoi Rev | Z'R(f /E))“"“”"Z Iﬁlr;m
(ppm) Ci(ppm) | Co(ppm) (%)
1 8,000 13,637 97,50 5,85 Dat
2 5,837 10,000 15, 661 98,24 5,66 Dat
3 12,000 18,008 101,43 5,50 Dat

Két qua ¢ bang 3.5 cho thdy: phuong phap dat duoc do ding t6t v6i d6 thu hdi ndm
trong khoang tir 90% - 110%, thoa man ham Horwitz. Ching t6 qui trinh phan tich c6
co so khoa hoc d¢ ap dung dinh lugng curcumin trong mau thuc pham chirc nang.

3.3. X4ac dinh ham lweng curcumin trong cac miu thwe phim chirc ning trén dia
ban thanh pho Hué

Tién hanh phan tich 05 miu thyc pham chirc ning chira curcumin. Két qua trong bang 7.

Bang 7. Két qua phan tich ham liwgng curcumin trong 05 mdu thiee phdam chire ning

Ham lwgng phan tich Ham lwone nhén Két qua TB (%) so
TT Tén miu TB (mg/vién) am fwong nfia v6i ham lugng
> (mg/vién) ~
(n=3) nhén
1 Suncurmin 145,89 + 0,82 150 97,26 + 0,55
2 Nanocurmin 194,79 + 2,59 200 97,39+ 1,30
3 Cumar gold 152,78 + 0,45 150 101,85 + 0,30
4 Cumin pro 193,01 £ 0,62 200 96,50 + 0,31
5 Nanocurcumin 246,71 + 3,17 250 98,69 £ 1,27

Nhin xét: Tur két qua phén tich trén 05 méu thyc pham chirc ning ching t61 nhén thiy
100% san pham thuc pham chirc ning déu chura curcumin ¢6 ham lugng gan voi ham
lwong ghi trén bao bi san phim ma nha san xuét da cong bo.

4. KET LUAN

Phuong phap sic ky 16ng hiéu ning cao, sir dung phan tich ham luong curcumin trong
cac mau thuce pham chirc ning 14 phuong phép c6 d6 nhay cao (b =167803), d6 lap lai
t6t clia nong do curcumin (RSD% < 2%, n=6), gidi han phat hi¢n thép LOD = 0,005
ppm, gitta ndng d6 curcumin va dién tich peak co twong quan tuyén tinh tbt trong
khoang 1+50 ppm véi R ~ 1.

Két qua kiém tra chat luong ctia phuong phép trén mau thuc té cho thiy phuong phap
dat dugc do lap lai tot véi RSD% <2%, n=6, d6 ding tot v6i do thu hoi tir 97 - 102%.
Phuong phép nghién ctru duge sir dung dé xac dinh ham luong curcumin trong cac mau
thyc pham chic nang. Két qua phan tich 5 mau thyc pham chirc ning c6 bd sung
curcumin, chung t6i nhan thdy 100% san pham c6 ham luong curcumin nhu da ghi trén
bao bi.
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Title: STUDY ON NANO CURCUMIN IN SOME FUNCTIONAL FOOD BY HIGH
PERFORMANCE LIQUID CHROMATOGRAPHY

Abstract: In this paper, we report the result of research and development analytical methods of
nano curcumin in some functional foods by high ferformance liquid chromatography (HPLC)
with photodiode array detector (PAD). The results of the study show that the determination is
measured at 424 nm wavelengh, the mobile phase is acetonitril and buffer KH,PO, 50mM
(60:40 by volume) , Symmetry C18 (150 mm x 4,6 mm, 5 um) column, 20 uL sample injection
volume, flow rate 0.8 mL / min. The determination limit of curcumin is low, LOD=0,005ppm.
The calibration curve of each analyte had a correlation coefficient close to 1. The precisions
were all less than 2%. Results of quality control methods on real samples showed that the
method has a high accuracy = 97 + 102%.

Keywords: Curcumin, HPLC, functional food



