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KEYWORDS acetonitrile - methanol- acetic acid 2% (60:20:20, v/v/v) at a solvent
rate of 1.0 ml/min and measured at a wavelength of 426 nm. The

Curcumin analytical method has been evaluated according to ICH regulations
Turmeric starch with a linear range 0.01-300 pg/ml, limit of detection (LOD) 0.01
HPLC pg/ml, limit of quantification (LOQ) 0.033 pg/ml. The quantitative
L method achieves accuracy through recovery from 98.8 - 100.7%, good
Determination repeatability with relative standard deviation of retention time and
Dak Lak peak area of 0.072% and 1.164%, respectively. The study was

conducted on 16 samples of turmeric powder and 4 samples of
turmeric granules circulating in Dak Lak.
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TU KHOA dong dugc st dung la acetonitril — methanol- acid acetic 2%
(60:20:20, viviv) véi toc dung moéi 1a 1,0 ml/ phat va duoc do tai

Curcumin buéc séong 426 nm. Phuong phép phén tich dd dwoc danh gia theo
Tinh bot nghé quy dinh cia ICH véi khoang twong quan tuyén tinh 0,01-300 pg/ml,
HPLC gisi han phat hién (LOD) 0,01 pg/ml, gi6i han dinh lugng (LOQ)
. 0,033 pg/ml. Phuong phap dinh lwong dat duwgc d6 dung thong qua
Dinh lugng do thu hdi tir 98,8 — 100,7%, do Iap lai tt véi do léch chudn twong
bak Lak d6i cua thoi gian luu va dién tich peak tuong tmg 0,072% va 1,164%.

Nghién ctru da tién hanh trén 16 mau tinh bot nghé va 4 mau com
nghé dang luu hanh tai Bak Lak.
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1. Giéi thiéu

Cay Nghé (Curcuma longa L.) thugc ho gimg (Zingiberaceae), dugc trong nhiéu trén nhing
khu vuc ¢é khi hau nhiét d6i nhu Trung Quéc, An D¢, Indonesia, Jamaica, Peru... va Viét Nam.
Cu Nghé vang tir 1au da duoc sir dung nhu mot chét gia vi, chat bao quan va chét tao mau trong
ché bién thyc pham. Ngoai ra, ci Nghé ciing dugc st dung nhu phwong thude dan gian dé diéu tri
mét s6 bénh [1]. Curcumin (CUR) la thanh phan chinh trong nhém curcuminoid va c6 nhiéu hoat
tinh sinh hoc quan trong nhu khang viém [2]-[5], chdng oxy hoa [4], [6], ha duong huyét [7]-[9],
chbng ung thu [10]-[12]. Vi vay, CUR cd thé coi la chat chi diém sinh hoc cua ca Nghé. Chinh vi
nhitng hoat tinh sinh hoc nhu trén ma cac san pham chira CUR chiét xuit tir ci Nghé nhan duoc
nhiéu su quan tam dén tir nguoi tiéu dang.

Dik Lak 1a mot trong nhiing tinh thanh c6 san lwong nghé 6n cua ca nudc. Trén thi trudng,
c6 rat nhiéu san phiam nhu tinh bot nghé va cdm nghé, nhung chét lwong cua ching chua duoc
kiem soét tot. D¢ giai quyét van dé nay, cin c6 phuong phap dinh lugng chinh xac va tin cay dé
kiém tra ham luong chat chi diém (marker) trong san pham ta nghé. Do vay, viée xac dinh lugng
CUR dé danh gia chat luong cua cac san pham c6 ngu0n g6c tir Nghé da nhan dwoc nhiéu su
guan tdm cua cac nha nghién ciru. Hién nay, theo Dugc dién Viét Nam V, curcuminoid duoc dinh
luong bang phuong phap do quang (UV-Vis) [13] . Tuy nhién, phuong phap nay co glol han phéat
hién cao, khoang tuyén tinh hep, dé bj anh huéng bai nhitng chat cd cau tric tuong tw va chi dinh
lwong dugc curcuminoid tong ma chua danh gia dwoc ham luong chinh xac CUR. Phwong phap
sac ky long khdi phd (LC-MS) hay sic ky khi khéi phd (GC-MS) [14] ciing duoc sir dung, tuy
nhién phuong phép nay doi hoi thiét bi phén tich dat tién, ngudi phan tich phai c6 ky that cao.
Trong khi d6, thiét bi sic ky long hiéu ning cao hién nay hau hét cac trung tdm kiém nghiém va
phan tich déu duoc trang bi. Do vay dé khac phuc nhitng nhugc diém cta phuong phap UV-Vis,
LC-MS, GC-MS va danh gia chinh xac ham luong CUR caa mot s6 san pham duoc san Xuat tir
nghé, chlng t6i chon dé tai “Khao sat ham luong CUR trong mét sé san pham tir tinh bot nghé
dang lvu hanh & Dk Lk bang phwong phap sic ky long hiéu ning cao”.

2. P6i twong va phwong phap nghién ctru
2.1. Déi twong, hda chdt, thiét bj nghién creu

Pai twong nghién cizu: Céc san pham tir Nghé: tinh bot nghé, cdm nghé dang luu hanh tai ik Lik
(hinh 1).

Hinh 1. Tinh bét nghé (a), com nghé (b)
Hoa chat: Chét chuan curcumin (99,56% cua Vién kiém nghiém thudc Trung wong), acetonitril
(HPLC grade, Fisher), nudc cat (Merk), methanol (HPLC grade, Fisher), acid acetic (Merck).
Thiét bi: hé thong sac ky long hiéu nang cao €2695 cua hang Water (M), can phan tich PX
224 cua hing Ohuas (M¥), bé rira siéu &m Elmasonic S120H cuia hing Elma (M§), b loc chan
khong sparmax (Pai Loan).

2.2. Phwong phap nghién ciru
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Chuan bi mau thiz: Qua tham khao nghién ciru cua tac gia Lé Thi Ngoc Ngan va cong su [15],
chding toi lya chon quy trinh chuan bi mau thir nhu sau: Can chinh xac khoang 1g mau thir 1a tinh
bot nghé hodc cém nghg, chiét v&i 50 ml methanol 70% véi sy hd tro cia séng siéu am tai 60°C
trong vong 15 phut. bé ngudi va tién hanh loc qua mang loc 0,45 um thu duoc dung dich mau thir.

Chudn bj mau chudn: Can chinh xac khoang 20 mg chuan CUR tién hanh pha lodng bang
methanol 70% thu dugc dung dich chuan géc ¢ ndng d6 0,4 mg/ml. Tiép tuc pha lodng dung dich
chuan géc véi methanol 70% dé c6 day dung dich chuan 1am viéc c6 ndng d6 0,01 - 300 pg/ml.

Mau trang: dung dich MeOH 70%.

Piéu kién sac ky: Sir dung hé thdng e2695 cua hang water sir dung cot sic ky C18 5Sum
(4,6x250 mm), téc do dung mai 1a 1,0 ml/phut va duoc do tai budc song 426 nm vi tai budc song
nay curcumin c¢6 do hap thu cao nhat. Sau dé tién hanh khao sat mot sé yéu to: thanh phan pha
dong acetonitril - methanol (50:50, v/v), acetonitril — acid acetic 2% (50:50, v/v), acetonitril —
methanol acid acetic 2% (50:25:25, v/viv); ty 1€ pha dong (80:10:10, 70:15:15, 60:20:20,
50:25:25, 40:30:30) va téc do dong (0,7; 0,8; 0,9; 1,0; 1,1; 1,2 ml/phut).

Tham dinh phwong phdp dinh lirong:Phuong phap dinh lwong dugc tham dinh theo hudng dan
cua ICH [16] gdm: tinh thich hop hé théng, d6 dic hiéu, khoang tuyén tinh, d6 l3p lai, gioi han
phat hién (LOD), gidi han dinh luong (LOQ) va do dung cta phuong phap HPLC.

3. Két qua va thao luan
3.1. Xay dung phwong phdp dinh lwong

Theo cong bd ciia mot sd tac gia Lé Thi Ngoc Ngan; A. H. Antunes; M. Kazemi [15], [17],
[18], thoi gian luu cua CUR lan luot 1a 8,7; 17, 10,5 pht dan dén thoi gian phén tich turong (‘101
16n va tiéu ton lugng dung moi kha nhleu Vi vay dé rat ngén thoi gian phan tich cling nhu tiét
kiém dugc luong dung moéi, ching to1 tién hanh khao sat thanh phan pha dong, ty 1¢ pha dong,
tbc 46 dong dé chon ra diéu kién phan tich thich hop nhat. Két qua khao sat cho thay:

D6i v6i thanh phan pha dong:

+ Acetonitril - methanol (50:50, v/v) c¢6 thoi gian lwu cia CUR 1a 12,447 va hé sé d6i xing
cua peak 1a 1,41 (hinh 2a).

+ Acetonitril — acid acetic 2% (50:50, V/v) c6 thoi gian luu cia CUR 1a 12,525 va hé sé dbi
xtng cua peak 1a 1,70 (hinh 2b).

+ Acetonitril — methanol- acid acetic 2% (50:25:25, v/v/v) ¢6 thoi gian luu ciia CUR 1a 11,988
va hé s6 dbi xtmg cua peak 1a 1, 19 (hinh 2c).

Vé6i két qua trén nhan thdy ring ddi voi thanh phan pha dong acetonitril — methanol - acid
acetic 2% (50:25:25, v/v/v) c6 thoi gian luu cia CUR 1a nhé nhit va hé sé dbi xing cua peak 1a
t6t nhat. Do vy, thanh phan pha dong nay dugc chon cho cac khao sét tiép theo.
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Hinh 2. Sdc ky do ciia mdu thir véi hé dung méi acetonitril - methanol (50:50, v/v) (a), acetonitril — acid
acetic 2% (50:50, v/v) (b), acetonitril — methanol - acid acetic 2% (50:25:25, v/iv/v)(c)
17 I¢ pha dong
+ Vi ti 1€ pha dong 80:10:10 (hinh 3a) va 70:15:15 (hinh 3b), peak tap va peak CUR khong
tach ra khoi nhau.
+ Vi ti 1€ pha dong 60:20:20 (hinh 3c¢), peak CUR da tach ra khoi cac peak tap va co thoi
gian luu twong ung 1a 6,15 phut
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+ Vi ti 16 pha dong 50: 25:25 (hinh 3d) va 40: 30:30 (hinh 3e), thoi gian luu cuia CUR lan
luot 1a 11,988 va 33,18 phut

Do vay ti 1é pha dong 60:20:20 duoc chon dé tién hanh khao sat cac diéu kién tiép theo.

Téc dg dong pha dong:

+ Vi nhitng téc do dong nhu 0,7; 0,8; 0,9 ml/ph(t tuy cho dién tich peak va d¢ phan giai lon
nhung kém theo d6 1a thoi gian luu cia CUR 16n lan luot 1 8,720 phdt (hanh 4a); 7,689 phut
(hinh 4b) va 6,845 phat (hinh 4c).

+ V6i nhitng téc d6 dong pha dong 1,1; 1,2 ml/phdt cho thoi gian luu ciia CUR lan luot 12
5,614 phut (hinh 4e) va 5,172 phat (hinh 4f), diéu nay thuan loi cho viéc giam thoi gian phan tich
va tiét kiem dugc dung mdi. Tuy nhién khi tién hanh phan tich véi téc do dong pha dong 1,1 va
1,2 ml/phdt 1am cho &p suat hé théng cao va khong on dinh.

+ Vi tée do dong pha dong 1,0 ml/phit c6 thoi gian Iuu cua CUR la 6,181 phit (hinh 4d)
nho hon thoi gian luu & toc do dong pha dong 0,9 ml/ph(t, &p suat hé thong trong qua trinh sic
ky 6n dinh hon so véi tée d6 dong 1,1 va 1,2 ml/phdt.

DO Vay chon téc 6 dong 1,0 ml/phat dé khao sat ham luong CUR.
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Hinh 3. Sdc ky do ciia mau thir véi hé dung méi acetonitril — methanol - acid acetic 2% & cdc ti 1é
80:10:10 (a), 70:15:15 (b), 60:20:20 (c), 50:25:25 (d), 40:30:30 (&)
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Hinh 4. Sdc ky do ciia mau thir véi hé dung moi acetonitril — methanol - acid acetic 2% (60:20:20 v/viv) &
cac toc do dong 0,7(a); 0,8 (b); 0,9 (c); 1,0 (d); 1,1 (e); 1,2 (f) ml/phut

Hinh 5. Sac ky do ctia mau thw o diéu kién thich hop.
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Do véy diéu kién séic ky thich hop nhu sau: hé théng sic ky e2695 cua hang water st dung cot
C18 5pum (4.6x250 mm), thanh phan pha dong la hdn hop acetonitril — methanol - acid acetic 2%
(60:20:20 v/viv) vaéi toe @6 1a 1,0 ml/ phit va do tai budc song 426 nm. Két qua qua trinh sic ky
mau thtr & diéu kién thich hop duoc thé hién & hinh 5.

3.2. Tham dinh phwong phdp dinh lwong

Tinh thich hop hé thong:

Tién hanh sac ky 8 1an mau CUR chuan véi diéu kién sic ky thich hop. Dua vao bang 1 ¢6 thé
nhan thay ring do léch chuan tuong déi cua thoi gian luu 13 0,131% va dién tich peak 1a 0,979%
déu nho hon 2%. Vi vay hé thong thich hop dé dinh lugng CUR.

Bang 1. Két qua khao sat tinh thich hop hé thong

STT tr (phit) S (mAU*min)
1 6,150 3643860
2 6,157 3658098
3 6,161 3559713
4 6,159 3663350
5 6,152 3654801
6 6,145 3653268
7 6,141 3625607
8 6,140 3671349
RSD (%) 0,131 0.979
Do ddc hiéu

Tién hanh chuan bi va phan tich mau tring (MeOH 70 %), miu CUR chuan, mAu thir va mau
thtr thém chuén vai di€u kién da khao sat. Sac ky d6 cac mau dugc trinh bay trong hinh 6.

. :
(a) 8 (b)
2 2 I\
3 i é (0 ? (d
2 ‘ |§ | 2 oom

———DEM - 5.603

8] ———BisDEM-5.144

P Y PR i P e 3 % . 3 y
T - o oha o b aho - 1ol aso b0 200 b0 BT sl T abo 70 ebo o 100
Mruacs

Hinh 6. Sdc ky do ciia cdc méu trang (a), mau CUR chudn (b), mau thit (c) va mau thir thém chudn (d)
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Hinh 7. Phuong trinh hoi quy biéu dién s phu thugc giia dién tich peak va nong d@é ciia CUR
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Trén sic ky d6 ctia mau chuéan (hinh 6b) xuat hién peak CUR tai thoi gian luu khoang 6,1 phut
va mau trang (hinh 6a) khong xuat hién peak nao trong khoang thoi gian ndy. Sic ky d6 ctia mau
thir (hinh 6¢) va mau thir thém chuan (hinh 6d) déu xuat hién peak CUR tai thoi gian luu 13 6,1
phit. Ngoai ra dién tich peak ctia mau thtr thém chuan I16n hon so v6i mau thir. Do vdy phuong
phap c6 d¢ dic hiéu cao dé dinh lugng CUR.

Khodng tuyén tinh

Dé xac dinh khoang tuyén tinh ching t6i tién hanh sic ky mau chuan CUR c6 ndng d tir 0,01
- 300 pg/ml. Két qua duoc trinh bay ¢ hinh 7.

Két qua cho thay giita dién tich peak va ndng d6 CUR c6 méi twong quan tuyén tinh véi nhau
trong khoang ndéng d6 0,01-300 pg/ml vai hé s6 twong quan R? = 0,9994 VA gid tri teo.0s, £12) =
2,179, tinn = 142,900 chirng to trong khoang ndng dé CUR trong mau chuan vai dién tich peak c6
su twong quang tuyén tinh c6 y nghia thong ké [19].

LOD, LOQ

Tién hanh phan tich mau chuan & cac nong do giam dan va xac dinh gia tri tin hiéu/ nhidu
duong nén (S/N). LOD va LOQ duoc xac dinh khi gia tri S/N lan luot 1a 3 va 10. Két qua phan
tich thu dugc gidi han phat hién la 0,01 pg/ml khi S/N = 3,82 va gi¢i han dinh lugng la 0,033
pg/ml khi S/N = 11,23.

D6 1ap lai

Chuan bi 8 miu thir (dd duoc trinh bay & muc 2.2) va tién hanh séc ky theo diéu kién di khao
sat. Két qua duoc trinh bay & bang 2.

Bang 2. Két qua khao sat d¢ Iap lai

Maiu tr (phut) S (mAU x min)
1 6,149 627814
2 6,149 627438
3 6,149 628709
4 6,146 628802
5 6,144 643303
6 6,141 640482
7 6,139 643581
8 6,139 639836
RSD (%) 0,072 1,164

Dua vao bang 2 nhan thay rang thoi gian luu va dién tich peak déu c6 do lech chuan tuong doi
nho hon 2%. Vi vay phuong phap phan tich c6 d6 lap lai tot.

Do ding

Bang 3. Két qua do thu hoi
Nong d CUR  Noéng dp CUR

Néng d6 CUR miu > £ « A Do thu hdi
Maiu thir ban dau chuar] thém mau t?“ * g thu hoi trung binh
(ug/ml) vao chuan (%) (%)
(ng/ml) (Hg/ml)
5,27 4,22 9,52 100,9
5,27 4,22 9,53 101,0
! 5,27 4,22 953 1009 1007
5,27 4,22 9,49 100,1
5,27 5,27 10,44 98,2
5,27 5,27 10,52 99,6
2 5,27 5,27 10,50 99.3 99,1
5,27 5,27 10,51 99,4
5,27 6,3 11,50 98,6
5,27 6,3 11,51 98,7
3 5,27 6,3 11,51 98,7 %.8
5,27 6,3 11,55 99,3
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D6 thu hdi 1a thong sb dé danh gia do ding ctia phuong phap phan tich, do thu hdi dugc tinh
toan bang cach thém vao mau thir véi 3 mirc nong do lan luot 1a 80%, 100% va 120%, moi nong
dd dugc tién hanh 1ap lai 4 1an vai diéu kién da khao sat. Két qua d6 thu hoi duoc trinh bay &
bang 3.

Két qua cho thiy phuong phap c6 do thu hoi dao dong tir 98,8 — 100,7% déu nam trong gici han
98 - 102% [20]. Do vay phuong phap c6 d6 dung tot va cd thé ap dung dé phan tich mau thuc té.

3.3. Xdc dinh ham Iwong CUR trong mét sé san pham

Ap dung quy trinh da xay dung va tham dinh dé khao sat ham lugng CUR trong mét s6 san
pham Ia tinh bot nghé, cdm nghé dang luu hanh tai ik Lak. Két qua dugc thé hién o bang 4.
Ham luong CUR X (ug/g) c6 trong mau thtr tinh bot nghé hoac cédm nghé duoc xac dinh theo
cong thuc:
X (uglg) = §tx; o Ce 1)
Trong d6: St dién tich peak CUR trong mau thir (mAU x min).
Sc: dién tich pic CUR trong mau chuan (mAU x min).
Ce: nong do CUR trong mau chuan (ug/ml).
Mean: khoi lwong cn tinh bot nghé, cdm nghé thuc té (g).
DPL: do pha lodng ctia mau.
Bang 4. Ham hrong CUR trén mét sé mau tinh bét nghé, com nghé

S s A S

Tén Mcan Ham lwong Tén Mcan Ham luong

miu @ A0 CWRMI9  miu @  POSY CURGu)
TB1 1,0078 7254 3,0 TB11 1,0092 97049 40,4
TB2 1,0084 48864 20,3 TB12 1,0025 215792 90,3
TB3 1,0060 638702 266,5 TB13  1,0036 215028 89,9
TB4 1,0003 99416 41,7 TB14  1,0050 208673 87,1
TB5 1,0018 162819 68,2 TB15 1,0066 68653 28,6
TB6 1,0026 198387 83,0 TB16 1,0046 33088 13,8
TB7 1,0021 413141 173,0 COM1  1,0037 93831 48,7
TB8 1,0000 172620 72,4 COM2  1,0064 92550 479
TB9 1,0038 465733 194,7 COM3  1,0052 91061 47,2
TB10 1,0090 242399 100,8 COM4 11,0048 94072 48,8

Qua khao sat 16 mau tinh bdt nghé dugc thu mua tir mét s6 co s& san xuat trén dia ban tinh Dak
Lak, nhan thdy rang ham lugng CUR c6 su khéc biét rat Ion gira cAc mau. Mau cao nhat c6 ham
lugng 266,5 ug CUR trén 1 g tinh bot nghé. Mau thip nhét co ham lugng 3,0 pg trén 1 g tinh bot
ngh¢. Nguyén nhan c6 thé 1a do quy trinh san xuét ciia mdi co so ¢6 su khac nhau vé cac giai doan
loai bo tap, két tinh, tir 46 ham luong CUR ciing mét theo timg giai doan. Déi v6i san pham com
nghé, ham lugng CUR dao dong 6n dinh tir 47,2 - 48,8 ug CUR trén 1 g cém nghg, ly do c6 thé 1a do
co s& san xuat sir dung mot ngudn nguyén liéu nghé nén ham luong CUR trong cém nghé dn dinh.

4. Két luan

Nghién ciru da khao sat duoc mot sé diéu kién thich hop dé xac dinh CUR trong tinh bot nghé
va cébm nghé bang phuong phap HPLC sir dung cot C18 5pm (4,6x250 mm), thanh phan pha
dong 1a hdn hop acetonitril — methanol - acid acetic 2% (60:20:20 v/v/v) véi tée do 1a 1,0
ml/phit va do tai buéc song 426 nm. Phuong phap da dugc danh gia dap tng yéu cau theo huéng
dan cua ICH va duoc ung dung dé xac dinh ham lwong CUR trong 16 san pham tinh bot nghé va
4 san pham tir cdm nghé dang luu hanh tai Dk Lak.
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