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PHUONG PHAP PHAN TICH NHANH HAM LUQNG CURCUMIN,
DEMETHOXYCURCUMIN VA BISDEMETHOXYCURCUMIN TU CU NGHE
BANG HE THONG HPLC 1260 AGILENT

METHODOLOGY FOR QUICK ANALYSIS OF CURCUMIN, DEMETHOXYCURCUMIN VA
BISDEMETHOXYCURCUMIN FROM TURMERIC BY AGILENT 1260 HPLC SYSTEM
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Tém tit — Trong nghién ctru ndy, phuwong phép phan tich
curcumin (1), demethoxycurcumin (2) va bisdemethoxycurcumin
(3) don gian, d& thyc hién vé6i do dic hiéu, d6 tin cdy cao biang hé
thdng séc ky léng hiéu nang cao (HPLC) da dugc xay dung. Két
qua thue nghiém cho thiy, hé sé twong quan R2 cua ba hop chét
déu 16n hon 0,9999, d6 thu hdi trung binh & mdi miu déu dat yéu
cdu > 97% (98,60; 98,24 va 100,49% twong tng véi hop chét
1-3), d6 léch chuén tuong déi déu nhé hon 1% (0,629 — 0,750 dbi
v6i thoi gian luu; 0,428 — 0,756 ddi voi dién tich pic). Trong khi
do, gia tri gidi han phat hién (LOD) va gidi han dinh luvong (LOQ)
ctia ba hop chit déu & murc thip véi cac gié tri 1an luot trong
khoang 0,04 — 1,05 va 0,35 — 2,50 pg/mL, cho thdy phuong phép
xay dung duoc c6 do nhay cao theo chudn cua Hiép hoi cac nha
hod hoc phan tich chinh théng (AOAC). Phuong phép di dugc &p
dung dé phan tich ham luong ba hop chét chinh curcumin (1-3)
trong mot s6 mau nghé khac nhau thu thap tai Viét Nam.

Tir khéa - Curcumin; sic ky long hiéu ning cao (HPLC);
Demethoxycurcumin;  Bisdemethoxycurcumin; cdy nghé;
Curcuma longa

1. Pit van dé

Nghé vang (Curcuma longa L.) 1a mot lodi thye vat
thudc ho Gung (Zingiberaceae), duoc su dung lam gia vi
va thube nhudém trong thuc pham, gidy, len, dong thoi la
mot vi thude thao duge truyén thong trong dan gian, thuong
duge sir dung voi cOng dung chong viém, giam dau, hd trg
tiéu hoa va lam dep [1]. Thanh phan hda hoc chu yéu la cac
hop chét phenolic va terpenoit, bao gdm céc hop chét c6
khung cau trac diarylheptanoid  (curcuminoids),
phenylpropene, monoterpen, va sesquiterpen.
Curcuminods va tinh dau Ia nhiing thanh phan héa hoc
chinh tao nén hoat tinh sinh hoc ctia nghé. Nhiéu hoat tinh
sinh hoc ciing da dugc khai thac nhu chong oxy héa, chdng
ung thu, khang khuan, diét con tring, chong viém loét va
bao vé da day. Vi thé, ngay nay nghé¢ dugc nghién ciru va
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Abstract - A high performance liquid chromatography (HPLC)
method has been built for qualitative and quantitative analysis of
curcumin (1), demethoxycurcumin (2) and bisdemethoxycurcumin
(3) with specificity and high reliability. Experimental results show
that the correlation coefficient R? of compounds (1-3) is greater than
0.9999, the average recovery in each sample is greater than 97%
(with 98.60; 98.24, and 100.49% for compounds 1-3, respectively),
the RSD values are all less than 1% (0.629 to 0.750 for retention
time; 0.428 to 0.756 for peak area). Meanwhile, Limit of Detection
(LOD) and Limit of Quantification (LOQ) values of compounds
1-3 are low with values in the range of 0.04 — 1.05 pg/mL and 0.35
— 2.50 pg/mL, respectively, indicating the method is built with high
sensitivity according to Association of Official Analytical Chemists
(AOAC) standard. The method was applied to analyze the content
of three curcumins (1-3) in a number of different turmeric samples
collected in Vietnam.

Key words - Curcumin; high performance liquid chromatography
(HPLC); Demethoxycurcumin; Bisdemethoxycurcumin;
Turmeric; Curcuma longa

phét trién dudi dang thuc pham bao vé sirc khoe va duoc
sir dung nhiéu [2-6].

Curcuminoid 1a nhém chét tw nhién duoc tach chiét tur
cti nghg, 1a thanh phan chinh tao nén mau vang-do cta nghé
VA C4c san pham tir ngh¢, bao gom ba hop chét chinh la
curcumin (1) (hay con goi la curcumin A hoac curcumin 1),
demethoxycurcumin (2) (curcumin B hay curcumin Il) va
bisdemethoxycurcumin (curcumin C hay curcumin IlI).
Trong sé ba hop chit nay thi curcumin (1) thuong chiém
ham luong cao nhat [7] (Hinh 1).

Céc hop chét curcumin (1-3) thudng ton tai & dang bot,
mau vang-do, khdng mui, kém bén véi anh sang truc tiép.
Curcumin tan trong chit béo, ethanol, methanol,
dichlorormethane, acetone va hau nhu khéng tan trong nuéc.
Hoat tinh sinh hoc ndi tréi cua ching 1a chéng oxy héa,
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khang viém, khang khuan, khang nim va chéng ung thu.
Ngoai ra, curcumin khi két hop vai mot sé duoc liéu khac
cho téc dung phuc hoi strc khoe phu nir sau sinh, chdng viém
loét da day — ta trang; dong thoi duge sir dung trong mét sb
loai my pham lam dep, giam thAm nam trén da [8]. Dic biét,
mdt s6 hoat tinh sinh hoc cta cac hop chat curcumin dugc
tang |én gap nhiéu lan, tham chi hang trim lan khi két hop
cling véi hoat chat khéc-chat o tac dung hiép luc.
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(1) Curcumin

(2) Demethoxycurcumin
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(3) Bisdemethoxycurcumin
Hinh 1. Cdu tric héa hoc ciia ba hop chdt curcumins (1-3) zir
cay nghé (C. longa)

Mot s6 phuong phép dugc sir dung phd bién dé dinh tinh,
dinh lugng curcumins nhu phuong phép quang phé hap thu
(UV-Vis) [9], phuong phap TLC [10], dién di mao quan va
HPLC)[11]. Trong d6, HPLC la ky thuat dugc sir dung nhiéu
nhét dé phan tich curcumins véi do chinh xac cao, dé dang ap
dung Vva trién khai cac ky thuat. Nhiéu nghién ctru da dugc
thuc hién trong dé stir dung cac loai dung mdi nhu THF, axit
citric, dém phdt phat (KH2POy) thuong dugc st dung [12,13].
Tuy nhién, trén thuc té, viéc 4p dung phuong phap va st dung
lau dai cac loai dung moi nay s& dan t6i viéc lam gidm tudi
tho CAc thiét bi cua hé théng HPLC nhur cot sic ky (do dung
mdi chay qua c6t gdy nén hién twong xao tron cac hat silica
gel, bat hoat c4c hat, gay nén tic cot, pha hily cau tric cia
cot, anh huong dén két qua sac ki), anh huong dén cac hé
thong dudng ng dén, thiét bi giodng ciia hé thong bom, lau
dai dan dén pha huy toan bd hé thong may. Do vy, viéc
nghién ctru tim ra céc phuong phap méi, p dung céc diéu
kién t6i wu (hé dung mai, thoi gian van hanh may, qui trinh
xur ly...) gidp rat ngan dugce thoi gian phan tich, giam thiéu
tAc hai d6i v6i hé thong may moc, thiét bi (HPLC) va mang
lai hiéu qua phan tich cao van Ia Iya chon tét va can dugc tiép
tuc nghién ctru, 4p dung. Do d6, nhom téc gia da trién khai
nghién ctru nay véi muc tiéu lya chon duoc diéu kién sic ky
toi wu ap dung trong phan tich dinh tinh va dinh lugng cac
hop chat curcumins (1-3) trén mot s6 ddi tuong cu thé 1a cac
mau nghé thu thap & c&c vung khac nhau. Trong bai béo céo
nay, nhom tc gi trinh bay vé cac két qua cu thé thu dugc tir
nghién cuau.

2. Vit liéu va thiét bi nghién ctru
2.1. Vit ligu nghién ciru

Chat chuan curcumin (1) 99,56%  (SKS:
WS.0118341.01), demethoxycurcumin (2) > 98% (CAS:
22608-11-3), va bisdemethoxycurcumin (3) > 98%
(C12221958) cung cap boi Vién kiém nghiém thude Trung
wong. Mau thir 1a cac mau nguyén liéu cu nghé duoc thu
thap tai cac viing khac nhau & Viét Nam, cu thé: mau nghé
Bo cap (ki hiéu BC, thu thép tai Con Son, tinh Hai Duong),
mau Nghé den (ki hiéu N, thu thap tai Tp. Thai Nguyén,
tinh Thai Nguyén), mau cay Khoe (ki hiéu CK, thu thap tai
huyén Kbang, tinh Gia Lai) va miu Nghé vang (ki hié¢u CL,
thu thap tai tinh Bdc Can). Mau thyc vét theo ki hiéu dugc

luu gitr tai phong Phan tich héa hoc, Vién Hoa hoc cac hop
chét thién nhién, Vién Han 1am KH&CN Viét Nam.
2.2. Thiét bi nghién ciru

Hg¢ thong may sac ki 1ong higu ning cao - HPLC (Agilent
Technologies 1260 series); Cot sic ky Eclipse XDB-Cis
(150 x 4,6 mm, 5 pm) va cdt bao vé XDB-Cys cua héng
Agilent; Can dién tir (Max 220 g, d = 10*g), model: Practum
224-1S, Satorius, Germany; Bé rung siéu am, model:
Elmasonic S100 H, Germany; Mang loc PTFE 0,22 um,
Alain; May ly tdm 13500 rpm, Daihan Scientific, Korean;
Hg¢ thong cat quay chan khong cua Eyela SB-1300, Japan.
TLC sir dung loai ban kinh trang sin cia Merck (Kieselgel
60F 254 d day 0,25 mm; kich thudce 20 x 20 cm; Art.5554).
Dung mdi acetonitril (ACN), methanol (MeOH) va nudc cat
loai dung cho phén tich va chay HPLC cua hang Fisher
Scientific, Han Quéc. Dung dich dém fomic acid (Fa) cua
Merck, Germany. C4c loai dung mdi st dung trong phan tich
nhu acetone, ethanol, diclomethan, hay methanol déu la loai
phan tich c6 d6 tinh sach cao > 98%.

2.3. Phwong phép nghién ciru
2.3.1. Khao sat ty I¢ dung moi pha dong trén hé¢ HPLC

Chuan bi mau chuan: Can chinh xéac 1,0 mg (bang can
phan tich ¢ d6 chinh xac 4 s6 sau dau phay) cac hop chat
curcumin (1), hop chat demethoxycurcumin (2) va
bisdemethoxycurcumin (3) déi chiéu, hoa tan véi 2,0 mL
dung moi MeOH tao dung dich c6 ndng d6 500 pg/mL
(ppm). Mau dugce loc qua mang loc 0,22 pm trude khi bom
vao hé théng.

Hé dung méi dugc tién hanh khao sat bao gdm 3 hé vai
diéu kién nhu sau: Hé s6 (1): ACN —H,0 + 0,1 % Fa = 50 —
50 (ti 18: thé tich/thé tich); Hé s6 (2): ACN — MeOH — H,0
+0,1% Fa = 25 — 35 — 40 (ti 1&: thé tich/thé tich); Hé s (3):
MeOH — H,0 + 0,1% Fa = 50 — 50 (ti 1&: thé tich/thé tich).
2.3.2. Khao sét dung mdi chiét mau

Mau dugc lidu dugc chiét siéu &m véi dung moi
ethanol, ethylacetate (EtOACc), va acetone.

2.3.3. Khdo st thoi gian chiét mau

Mau duoc lidu duoc chiét bang phuong phap siéu am,
sir dung dung mdi da lya chon dugc tir trude d6. Céc diéu
kién chiét khac twong tw nhu Muc 2.3.2. Sau khi lya chon
dugc dung mdi chiét mau, tién hanh khao sat thoi gian chiét
siéu &m véi cac mdc thoi gian: 30; 40; 50; 60 phit.

2.3.4. Pinh tinh bang TLC

Tién hanh chay TLC dé so sanh giita ba hop chat
curcumin (1), demethoxycurcumin (2) va
bisdemethoxycurcumin (3) véi dich chiét tir mau nguyén
lidu ¢t nghé vang. Lua chon hé dung méi trién khai dé thu
dugc sic ky dd tot nhat. Sau khi tién hanh chay, ban mong
dugc dem di soi dudi dén tir ngoai (UV) cc vét chit s&
hién Ién dudi bude séng 254 nm va 365 nm; rdi phun thude
thir bang dung dich H,SO,4 10%, tién hanh ddt trén bép
nhiét va quan sat cac vét mau cd trén ban mong.

Céc budc tién hanh nhu sau: Véi cac mau thi: Can
khoang 1,0 gam bot ¢t nghé vang vao binh tam giac 50 mL,
thém 25 mL methanol, siéu &m trong 40 phit. Loc qua gidy
loc thu dugc dich chiét. Pudi dung moi trén hé thong cod
quay chén khéng, cd dich loc con khoang 2 mL dugc dich
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cham sic ky. Véi cac m?}u dbi Eshiéu (mAu chat chuan): Can
khoang 1,0 mg mdi chat chuan va hda tan trong 1,0 mL
methanol. Tien hanh trién khai TLC v6i hé dung moi trién
khai CH,Cl.: acetone = 20: 1 (ti 1¢ thé tich/thé tich).

2.4. Thdm dinh phwong phap

Xay dung phuong phép tren hé thong may HPLC, tién
hanh thim dinh céc thong s6 vé do didc hiéu, do lap lai,
tuyén tinh, d6 thu hoi va gisi han phat hién (LOD), gidi
han dinh lugng (LOQ).

2.4.1. Bo dac hiéu

Tién hanh phan tich 7m§u trang (mau blank — chi c6
dung mdi); cc mau chuan curcumin A, B va C; mau thur
(dich chiét cii Nghg vang); mau thém chuan (mau dich chiét
ci Nghé vang thém cic mau chat chuan curcumin A, B, C)
véi hé dung méi da dugc lya chon trude do.

2.4.2. D¢ lap lai

D¢ danh gia do 13p lai cua phuong phép, tién hanh pha
cac mau chuan curcumin A, B, C véi cac nong do 100, 120,
va 150 pg/mL. Tién hanh chay sac ky lan luot ting mau
véi dicu kién da lua chon cho két qua nhu ¢ Bang 1. Lap
lai thi nghiém 3 lan, trong nhitng thoi diém khac nhau,
nguc‘yi thuc hién khac nhau, sau d6 tién hanh so sanh cac
két qua thu duoc.

Tinh do léch chuan SD va do léch chuan tuong d6i RSD
theo cdng thirc sau:

RSD% = 2. 100%; SD = \/@
x n-1

Trong do, n: s6 1an 1am thi nghiém; x;: gié tri tinh dugc cua
1an thi nghiém thir “i”; &: Gia tri trung binh caa céc lan thi
nghiém.

Tiéu chuan danh gia do lap lai (RSD;) duoc xac dinh
theo phuong trinh Horwitz:

RSDr (Horwitz) (%) = 2.C-O'1505; PRSDr (%) = C-0,1505

_Trong do6, C Ia nong do cta chét can phan tich trong
mau thir tinh theo phan thap phan.
~ Theo AOAC, dé dat két qua tot nhat, gi6i han cho phép

do6i voi d6 1ap lai nén dat gid tri RSDinye nghiem < PRSDy [14].
2.4.3. Bé tuyén tinh

D¢ khao sét do tuyén tinh cua cc mau chat chuan phan
tich, tien hanh cac bude sau: Can chinh xac 1,0 mg (Can
phan tich 4 s0) cac mau chat chuan doi chi€u, hoa tan voi
2,0 mL methanol tao dung dich v6i ndong d6 500 pg/mL.
Sau do, pha lodng mau bang dung dich methanol thanh cac
néng d6 khac nhau tir 50, 100, 200, 300, 400, va 500
Hg/mL; loc qua mang loc Kich ¢& 0,22 pm dugc ddy cac
dung dich chuén phén tich.
2.4.4. D¢ thu hoi

Do thu hoéi cua phuong phap dugc xac dinh béng
phuong phap thém mét luong chit chudn xac dinh vao mau
trang, phan tich cac mau thém chuan do, 1am lap lai t6i
thiéu 3 14n biang phuong phap khao sat, tinh d6 thu hdi theo

cbng thire sau day:
Ao g X Z C,
Doi v6i mau tring: R % = f x 100,
C

Trong d6, R %: d6 thu hdi (%); Cy: Nong do chat phan tich

trong mau tring thém chuan may do dwogc (ug/mL);
Ce: Nong do chuan thém (ly thém) (ug/mL).
2.4.5. Gigi han phét hi¢n (LOD) va gidi han dinh lurong (LOQ)
Dé xéc dinh LOD va LOQ, tién hanh phén tich c4c mau
chat chuan & nong d6 thap nhat ma tin hiéu cia chat phan tich
con ¢ thé phat hién dwoc bang thiét bi dau do cua hé thong
HPLC va xac dinh ty l¢ tin hiéu chia cho nhiéu duong nén
(S/N; trong do, S 1a chiéu cao tin hiéu pic caa chét phan tich,
N 12 d6 nhiéu duong nén). Nong do cua dung dich chuan duoc
coi la LOD khi ty s6 S/N dat gan 3 nhat. Nong d6 caa dung
dich chudn dugc coi la LOQ khi ty s6 S/N dat gan 10 nht.

3. Két qua va thio luin
3.1. Pinh tinh bang TLC

Quan sat Hinh 2 sic ky d6 TLC cua ba hop chat
cucumins (1-3) twong ung véi cac ki hiéu trén TLC 12 A,
B va C, va mau dich chiét cu nghé vang (C. longa) ki hiéu
Ia T cho thiy, véi diéu kién trién khai ban mong hé pha
thuong véi hé dung méi trién khai 1a CH,Cl,: acetone =
20: 1 (ti 1 thé tich/thé tich) cho két qua phan tach cé4c hop
chat tot nhat. Gié tri Ry ciia ba hop chat cucumins (1-3)
tuong tmg 1an luot 12 0,7 (curcumin A), 0,5 (curcumin B)
va 0,35 (curcumin C).

(b)

e

Al Bl K € A B IR C
Hinh 2. Sdc ky d6 TLC ciia ba hop chdt cucumins (1-3) va
mau djch chiét cii ngh¢ vang (C. longa). Tur trai qua phai:

(a) Hinh anh sac ki ban mong nhin o diéu kién thuong,

(b) Hinh dnh sac ki ban méng nhin dudi anh sang UV tai
254 nm trweée khi phun thuoc thii, (c) Hinh anh sac ki ban mong
sau khi phun thuoc thir H2SO4 10% trong EtOH va say ¢ 120°C
Ghi chtiz A: hop chdt curcumin (1); B: hop chdt demethoxycurcumin
(2); T: mau dich chiét cit nghé; C: hop chat bisdemethoxycurcumin (3)

Ca ba hop chat curcumin A, B, va C hién mau vang dic
trung rat rd rang trén ban moéng TLC khi quan sat ¢ diéu
kién thuong chwa phun thude thir (Hinh 2a), bat mau rat ro
khi quan séat dudi anh sdng dén UV tai bude séng 254 nm
trude khi phun thude thir (Hinh 2b) va hién mau dic trung
ctia timg hop chit sau khi phun thudc thir H2SO,4 10% trong
EtOH va siy ¢ 120°C (Hinh 2c). Curcumin A (1) véi hai
nhém methoxy trong phan tir (Hinh 1) cho xuét hién mau
tim rat o rét, ddm mau, sau khi phun thude thir va dét,
demethoxycurcumin B (2) véi mot nhom methoxy trong
phan tr cho mau do-tim nhat va cudi cung la
bisdemethoxycurcumin C (3), khéng c6 nhom methoxy
trong phan tir (bisdemethoxy), xuat hién mau do gach hoi
vang (Hinh 2c).

3.2. Thiét Igp cac thong sé cho hé thong HPLC
3.2.1. Lua chon hé dung moi pha déng

Qua khao sat ty 1¢ dung méi cho thay, ty 1& hé dung moi

s0 (1) cho sac ky do ba pic tach khéng tét, cac pic phan
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tach khong rd rang. Ty 1¢ h¢ dung moi s6 (3) cho théy, thoi
gian luu cua cac chat qua dai (gan 40 pht), dan t6i kéo dai
vé mit thoi gian, ton hao vé lugng dung mdi st dung, dan
t6i didu kién khong phu hop dé phan tich véi lugng mau
nhiéu, lam giam hi¢u qua ciia phuong phap phan tich.

He1

Hinh 3. Sic ky @6 HPLC ciia mdu dich chiét cii Nghé vang
twong vmg véi 3 hé dung mdi so (1), so (2) va so (3)

Vi ty 1¢ dung mdi hé s6 (2) cho thdy, hi¢u qua phan
tach ba hop chat curcumin (1-3) tot nhat, tong thoi gian
phan tich it hon (trong khoang 20 phut), dong thoi lugng
dung mdi hitu co st dung it (chiém 25%). Piéu ndy dong
nghia voi vige s€ giam dugce chi phi cho qua trinh phan tich
mau, gilp toi uu hoa trong yiéc phan tich véi s6 lugng mau
16n, va ting dugc nang suat va hiéu qua lam viéc. Vi vdy,
diéu kién hé sb (2) duoc lya chon Vva ap dung dé phan tich
ba hop chét curcumin trong cc mau nghé.

3.2.2. Diéu kién chay HPLC

Sau khi da khao sét céc diéu kién khac nhau va cuéi
cung lua chon dugc diéu kién chay sdc ky HPLC t6i wu véi
cac thdng so k¥ thuat va thiét bi nhu sau:

- Cot séc ky: Sir dung cot Eclipse XDB - C18 (kich
thuc')rc‘ 150 x 4,6 mm, véi kich thuée hat 5 um) va cot bao
vé (tién cot) cung loai XDB-C1g ctia hdng Agilent.

- Pha dong: Str dung hé dung moi vai kénh A: H20 +
0,1 % FA —kénh B: ACN — kénh C: MeOH, duoc thict 1ap
chay dang dong vdi ti 18 40 - 25 - 35 trong 30 phdt;

- Toc d6 dong: 0,5 mL/phit; Lugng bom miu (hé tw
dong): 5 pL; Tong thoi gian phan tich mﬁy: 30 phat; Nhiét
do cot: 30 °C; Ap suat dong: 64 bar; Bau do (Detector)
UV/Vis: Bat tai bude song 428 nm.

Curcumin®

Curcumin A j\

chon dé phan tich ba hop chét curcumin (1-3) trong cAc mau
dugc liu nghé.
3.3. Khdo sat diéu ki¢n chiét mau thuwe vit
3.3.1. Khao sét dung moi chiét mau

Sau khi chuan bi xong cac mau dich nguyén liéu phan
tich, cac méau dich cua cac chat chudn phan tich, tién hanh
chay phan tich ham luong ba hop chat curcumin (1-3) trén
hé thong may HPLC. Két qua Bang 1 cho thay, khi chiét
dugc liéu voi dung méi ethanol cho ham luong ba hop chét
curcumin (1-3) thap nhat, véi dung méi EtOAc cho ham
luong cao hon va khi chiét véi dung méi acetone cho ham
luong ba chat curcumin cao nhat, dong thoi hiéu suét chiét
cling cao hon (Béang 1). Vi thé, acetone duoc Iya chon lam
dung méi chiét cac mau nguyén liéu nghé d& phuc vu
nghién ctru cac budc tiép theo.

Bing 1. Két qua khdo sat dung moi chiét mau nguyén liéu cii nghé

Dung moi Ham lugng Ham lugng Ham luong
chiét curcumin A (%) [Curcumin B (%)Curcumin C (%
Ethanol 3,95 1,15 0,41
Acetone 7,96 2,43 0,85
EtOAC 5,62 0,85 0,59

(4a) (4b)

Hinh 4. (4a) Phé sdc k)'/,do" HPLC ciia ba mdiu hop cht
curcumins (1-3) va (4b) phé UV ciia cac hop chat curcumin véi
dé hap phu cuc dai tai 428 nm

Trén sic ky d6 HPLC, pic tin hiéu Iya chon ctia curcumin
1 (hay curcumin A) duoc phat hién mot cach on dinh tai thoi
gian luu R; = 18,38 phdt, cia demethoxycurcumin 2 (hay
curcumin B): Ry = 17,13 phit, va cua bisdemethoxycurcumin
3 (hay curcumin C): R = 15,91 phdt. Déi véi cac mau chat
tham chiéu, nhidu nén thap ¢4 & mau chuan va mau thir. Nhu
vay khang dinh, co thé su dung cac diéu kién sdc ky da lua

3.3.2. Khdo sét thoi gian chiét mau
Theo nhu khao sat, thoi gian chiét kéo dai s& gilp ting
hiéu qua chiét. Tuy nhién, néu thoi gian chiét qua dai,
khong nhitng lam giam hiéu qua chiét ma con ton thoi gian,
dung mdi bi bay hoi, may siéu &m 1am viéc nhiéu gay on.
Vi thé, Iya chon thoi gian chiét phi hop, tao hiéu suét chiét
cao nhét duoc thuc hién. Két qua khao st thoi gian chiét
mau & Bang 2, cho thay khi chiét mau nguyén liéu trong
50 pht s& dat hiéu qua cao nhat véi ham lugng cac hop
chét thu dugc 1a cao nhat twong tng véi curcumin A (8,12
%), curcumin B (2,59 %) va curcumin C (0,90 %).
Bing 2. Két qua khao sét thoi gian chiét mau

Thoi gian Ham lugng Ham lugng Ham lugng
chiét curcumin A (%) |curcumin B (%)|curcumin C (%)
30 phat 7,82 2,31 0,80
40 phat 7,96 2,43 0,85
50 phut 8,12 2,59 0,90
60 phut 8,10 2,58 0,90

3.4. Thim dinh phwong phap
3.4.1. D¢ dac hiéu

Tién hanh phan tich mAu tring (mau blank — chi ¢6 ung
m0|) c4c mau chuan curcumln A, B va C; mau thir (dich
chiét cii Ngh¢ vang); mau thém chuan (mau dich chiét ci
Nghé vang thém cac mau chat chuan curcumin A, B, C) véi
hé dung mdi da dugc lya chon trude do6 (Hinh 5).

Két qua thu duoc cho thay tin hiéu pic cia chit chuin
curcumin A xuét hién tai thoi gian luvu Ry = 18,38 phit,
curcumin B: R; = 17,13 phat, va curcumin C: R = 15,91
phdt. Trén sic ky dd mau trang (blank), khong thiy xuét
hién tin hiéu pic tai cac thoi gian Iuu nay. Trén sic ky do
mau thir va mau thém chuan ¢4 tin higu cac pic nay, céc tin
hiéu pic tach khoi nhau xuét hién trén sic ky do rat rd rét.
Didu nay chung to rang phuong phap xay dung c6 tinh dac
hiéu chon loc phii hop cho phan tich cac hop chét curcumin
(1-3) trong mau nguyén liéu nghé.
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3.4.3. D¢ tuyén tinh

Két qua khao sat do tuyén tinh (Bang 4) cta cAC mau
chét chudn cho théy, duong chuan cua cd ba hop chét
curcumin (1-3) ¢6 hé s6 tuyén tinh tét voi hé sb tuong quan
R? déu 16n hon 0,9999.

Cu thé, curcumin (1) c6 hé sb twong quan R? tinh toan
dugec la 0,99994, twong ty voi hop chit sé 1,
demethoxycurcumin (2) ciing c6 hé s tuong quan R? la
0,99994, con cua hop chat bisdemethoxycurcumin (3) la
0,99995.

Bing 4. Két qua khdo sét dg tuyén tinh ciia cac hop cht

J 1 i
SRR T
w
Mu thir
w
»
3 T T T
] I T T
SRR T
| |
!

w
i "
3 Mauthém chudn
o

cuvnin Fing s Phune i dine | 1L
Curcumin A| 50-500 | y=43564*x 15,202 | 0,99994
Curcumin B| 50-500 |y=42,959*x + 143,088 | 0,99994
Curcumin C| 50-500 | y=28,602*x—91,663 | 0,99995

Hinh 5. Sdc ky do HPLC ciia madu trd’ng'(blank), mdu chudn
curcumin A, Bva C, mau thi dich chiét ci Nghé vang va
mau thém chuan

3.4.2. Khao sat dé lap lai

Dé danh gia do 1ap lai cua phuong phép, tién hanh pha
cac mau chuan curcumin A, B, C véi céc ndong do 100, 120,
va 150 pg/mL. Tién hanh chay sic ky lan luot tng mau
véi diéu kién da lua chon cho két qua nhu ¢ Bang 1. Lap
lai thi nghiém 3 lan, trong nhiing thoi diém khac nhau,
ngudi thyc hién khac nhau, sau do tién hanh so sanh cac
két qua thu dugc.

Két qua thu duoc trinh bay trong Bang 3 cho thay do
lap lai ctia ba hop chat curcumin (1-3) dao dong tir 0,629
dén 0,750 ddi véi thoi gian luu va tir 0,428 dén 0,756 d6i
v6i dién tich pic. Nhu vay cac diéu kién sac ky da lya chon
va hé théng HPLC sir dung la phii hop va dam bao sy 6n
dinh ciia phép phan tich [15].

Bdng 3. Khdo sét tinh thich hop cua phuong phap

Tén chat Curcumin A Curcumin B Curcumin C
?L‘;’}%‘E‘)’ Ln | R s R s R s
1 | 19,823 | 2403,0 | 18,103 | 4090,6 | 16,209 | 3828.8
2 | 19,656 | 2418,5 | 18,239 | 4108.4 | 16,308 | 38932
100 |3 (1943223946 [ 18334 | 41120 | 16,012 38321
% | 19,637 | 24053 | 18,225 | 41036 | 16.176 | 3851.3
SD | 0196 | 12,124 | 0,116 | 11,458 | 0,151 | 36,266
% RSD| 0,999 | 0,504 | 0,637 | 0279 | 0,931 | 0,042
1 | 19,168 | 3084,4 | 18,027 | 48845 | 16,301 | 4578.8
2 |19,276 | 30456 | 18,194 | 4861,2 | 16,367 | 4514,5
1o |3 |19.046 31023 | 18,365 49032 |16432 4602.1
% | 19,163 | 3077.4 | 18,195 | 488297 | 16.367 | 4565,1
SD | 0.115 | 28,985 | 0,169 | 21,042 | 0,066 | 45,371
% RSD| 0,600 | 0,942 | 0,929 | 0,431 | 0,400 | 0,994
1 [ 19,751 | 38554 | 17,332 | 6147,8 | 16,296 | 56714
2 | 19,674 3812 | 17,354 | 6123.4 | 16,484 | 5692,3
15 |3 |10.785 38226 17,139 6193 |16320{5709,2
% | 19,737 | 38300 | 17,275 | 615473 | 16,36 | 5690,
SD | 0,057 | 22,627 | 0,118 | 35314 | 0,102 | 18,935
% RSD| 0,288 | 0,591 | 0,685 | 0574 | 0,625 | 0333
Tr“”gsbg‘h% 0,629 | 0679 | 0750 | 0428 | 0,652 | 0756

Ghi cha: S la di¢n tich pic thu duoc tuong img voi nong dé chdt
chudn, Rt 1a thoi gian luu cia chat chuan tinh theo phut.

3.4.4. B¢ thu hoi (R %)

Do thu hdi ciia phuong phap dugc Xac dinh bang phuong
phép thém mot luong chat chuan xac dinh vao mau trang,
phan tich cac mau thém chuan do6, 1am lap lai t6i thiéu 3 lan
bang phuong phap khao sat, sau d6 tinh do thu hoi.

Két qua thu duoc ghi ¢ Bang 5 cho thay gié tri d6 thu
héi trung binh & mai mau déu dat yéu cau (> 97%). Do do,
phuong phéap HPLC xay dung duoc c6 d6 thu hoi tot dat
theo yéu cau dé ra [11,15].

Bdng 5. Khao sat d¢ thu hoi khi thém mdu chudn ¢ cac nong dé

khac nhau
R . Cc Cit R Trung binh

Tenchit | omn)| am) | 00 | k%)
100 97,02147 97,02

Curcumin A 120 123,14897 | 100,12 98,60
150 147,96780 98,65
100 98,38924 98,39

Curcumin B 120 116,70950 97,26 98,24
150 148,59683 99,06
100 102,95834 | 102,96

Curcumin C 120 118,95803 99,13 100,49
150 149,04822 99,37

3.4.5. Gidi han phat hi¢n (LOD) va gisi han dinh luong (LOQ)

bé xac dinh gia tri LOD va LOQ, tién hanh phan tich
cac mau chit chuan ¢ ndng do thap nhat ma tin hiéu cua
chat phan tich con cé thé phat hién duoc bang thiét bi dau
do cua hé théng HPLC va xéc dinh ty 1¢ tin hiéu chia cho
nhiéu duong nén (S/N; trong do S 1a chiéu cao tin hiéu pic
ctia chat phan tich, N 1a d6 nhiu duong nén). Nong do cua
dung dich chuan duoc coi 1a gisi han phét hién (LOD) khi
ty so S/N dat gan 3 nhat. Nong do cua dung dich chuan
duoc coi la giéi han dinh lugng (LOQ) khi ty s6 S/N dat
gan 10 nhat.

Két qua phan tich ba mau chat chuan curcumin ¢ ndng
d6 3,0 pg/mL, sau do pha lodng dan dén khi dung dich
chuan khong con xuat hién tin hi¢u pic caa chat can phan
tich dugc tong hop trong Bang 6.

Dua vao0 ti 1& S/N (trong Bang 6) c6 thé xac dinh dwoc
Qié tri giéi han phét hién (LOD) va gidi han dinh lugng
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(LOQ) cua cac chat chuan véi curcumin A (LOD:
1,05 pg/mL, LOQ: 2,50 pg/mL); Curcumin B (LOD:
0,20 pg/mL, LOQ: 0,70 pg/mL); Curcumin C (LOD:
0,04 pg/mL, LOQ: 0,35 pg/mL). Tir cac két qua thu duoc
trén cho thay phuong phap xay dung dugc cd do nhay
cao, dam bao y&u cau theo tiéu chuan AOAC [14].

Bdng 6. Két qua xac dinh nong dé gidi han LOD, LOQ

Nong do N Do nhidu Tila
Tén chit chat Ch:,iu(g"o duong nén Sl/N¢
(ugimt) | P (h = 2N)

. 1,05 1,02 0,30 3,40
Curcumin A

2,50 2,05 0,20 10,25

. 0,20 0,32 0,10 3,20
Curcumin B

0,70 1,35 0,13 10,38

. 0,04 0,14 0,04 3,50
Curcumin C

0,35 0,83 0,08 10,37

3.5. Unhg dung khdo sat ham lweng curcumin trong cac
mdu nghé

Cac mau khao sat dugc xir Iy chung theo quy trinh xtr
ly cac mau thir. Tién hanh chay TLC so sanh giita ba mau
chét chudn curcumin (1-3) vé6i cac mau khao sat, bao gom:
mau Nghé Bo cap, mau Nghé den, mau ciy khoe va mau
Nghé vang thu thap duogc véi hé dung méi trién khai
CH.Cl,: acetone = 20: 1 (ti 1¢ thé tich/thé tich).

\ i o

e @
s oee
p e .'
(@) (b) ©

Hinh 6. Sdic ky d@6 TLC ciia ba hop chdt curcumin (1-3) va cac
mau khdo sat. a) Quan sat dudi anh sang thuwong trudc khi
phun thuoc thi; b) Quan sat dudi anh sang UV-254 nm truéc
khi phun thuéc thir; €) Quan sat dudi anh sang thuong sau khi
phun thuoc thir H2SO4 10% trong EtOH va say ¢ 120°C
Ghi cha: BC: Ngh¢é bo cap, ND: Nghé den; Téng.' Nghé vang;

CK: cay Khde.

O Hinh 6a, khi quan sat dudi anh sang thuong trudc khi
phun thudc thir, ca ba hop chat curcumin (1-3) déu cho
mau vang chanh, mau tuoi, rat rd rang tuong tu nhu véi
mau nghé Bo cap (BC), mau nghé¢ den (ND) va miu nghé
vang (Tong). Tuy nhién, khi quan sat dudi anh sang thuong
sau khi phun thuéc thir H,SO4 10% trong EtOH va sy &
120°C (Hinh 6¢) cho thay, hop chét curcumin (1) c6 mau
tim-do (Cur-A), hop chat demethoxycurcumin (2) lai c6
mau do-tim nhat hon (Cur-B) so véi curcumin (1), con hop
chat bisdemethoxycurcumin (3) lai c6 mau do gach (Cur-
C). Ca ba hop chat curcumin (1-3) khi quan st duéi anh
sang dén UV-254 nm trude khi phun thude thir déu bét anh
sang tét (Hinh 6b). Dya vao hinh anh sic ky d6 TLC voi
cac vét mau trén sic ky (Hinh 6), c6 thé nhan thay trong
mau Nghé bo cap, Nghé den, hop chit curcumin B (2) hién
vét mau rd rang nhat, c6 kha nang ham lugng hop chat
curcumin B trong hai mau nay s& chiém ty Ié cao hon so

vé6i cac mau con lai. Bbi vai mau cay khoe (CK), ca ba vét
mau tuong Gng véi ba hop chat curcumin (1-3) déu rat mo,
khong thé hién rd rang, diéu nay goi y rang c6 thé ham
lugng cua ba hop chat curcumin nay trong mau nguyén liéu
1a rat thap.

Quan sét hinh anh trén TLC, tiép theo, tién hanh chay
dinh lwong ham lugng ba hop chat curcumin trong cac mau
khao sat trén hé thdng may HPLC theo phuong phap da lva
chon. Mau dugc pha véi ndng do dat 30.000 (ug/mL) dbi
véi mau Nghé bo cap, Nghé den, va cay khoe. Mau Nghé
vang dugc pha véi ndng do 1.000 pg/mL.

7c

[

Hinh 7. Sdc ky d6 HPLC ciia CAC mau khdo Sét tai bude song
428 nm. (7a) Nghé bo cap, (Tb) Ngh¢ den, (7c): cay Khie
Khi quan sét sic ky dd HPLC mau Nghé den va cay

Khoe, do nhiéu pic Ién, ti 1& vé chiéu cao pic, dién tich pic
clia cac hop chét curcumin (1-3) thap (Hinh 7b va 7c), mac
du cac pic trong g voi ba hop chat curcumin (1-3) Jphan
tach t6t véi nhau. i voi mau Nghe bo cap cho thiy do
nhidu dudng nén thap hon, ti 1& chiéu cao pic va dién tich
cac pic I6n hon, hinh dang pic can d6i va d6 phan tach rét
ré rang (Hinh 7a). Tat ca cac sic ky do thu duoc tai budc
song 428 nm.
Bdng 7. Két qua phan tich ham Zwong curcumin trong
cac mau khdo sat

A i Nghé Bo cap Nghé den Céay Khoe
Tén chi tiéu (BC) (ND) (CK)
Ham lugng

Curcumin A (%) 0,094 0,033 0,002
SD 0,001 0,001 0,0001
%RSD 0,641 3,265 5,000
%PRSD 11,492 13,427 20,380
Ham lugng
Curcumin B (%) 0,490 0,026 0,0006
SD 0,0149 0,0012 0,00004
%RSD 2,964 4,374 6,381
%PRSD 8,878 13,935 24,428
Ham luong
Curcumin C (%) 0,083 0,017 0,0009
SD 0,00153 0,00075 0,00001
%RSD 1,672 4,601 1,552
%PRSD 11,492 14,903 23,180
Tbng ham luong
Curcumin (%) 0,667 0,076 0,017
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Ham luong céc hop chat curcumin A, B, C (1-3) phan
tich dugc trinh bay trong Bang 7, trong mau Nghé Bo cap
tong ham lugng cac hop chat curcumin (1-3) chiém ham
luong cao hon hin dat 0,667 % so voi mau Nghé den
(0,076 %) va mau cay Khoe (0,017).

Giatri SD, RSD va PRSD cua ba hop chat curcumin A,
B, C (1-3) trong ba mau nghé Bo cap (BC), Nghé den (ND)
va cay Khoe (CK) dugc trinh bay trong Bang 7. Déi voi
mau Nghé Bo cap, do lap lai (RSD) cua ba hop chét
curcumin (1-3) lan luot 12 0,641, 2,964 va 1,672 %:; trong
d6 gia tri % RSD déu nho hon PRSD, cho thay két qua thu
duoc 12 dang tin cay. Tuong tu d6i véi mau Nghé den, do
lap lai giao dong trong khoang 3,265 dén 4,601; riéng véi
mau cay Khoe do lap lai cua 3 hop chat curcumin A, B, C
tuong ung lan luot 12 5,000, 6,381 va 1,552. Gia tri RSD
tinh duoc déu nho hon nhiéu 1an so véi gié tri PRSD, diéu
nay ching t6 rang do lap lai cua cac mau phén tich hoan
toan ph hop véi yéu cau theo tiéu chuan AOAC [14].

Trong quéa trinh xtr ly mau nghé Bo cap, khi quan sat
cling phét hién thay sac t6 vang trong mau nguyén liéu rat
rd rét, mau Nghé den c6 sic té vang khong rd rang va dic
biét khong quan sat thiy sic t6 vang trong mau cay Khoe.
Tir cac két qua thu dugc ndy cho thy sy khéc nhau tuong
dbi rd rét gitra cac mau nghé Bo cap, mau Nghé den va mau
cay Khoe khi phan tich vé ham lugng cac hop chét va tong
ham lugng curcumin (1-3) va so sanh hinh théi caa chdng
cung véi nhau.

4. Két luan

T cac két qua nghién ciru da xay dung duoc quy trinh
va cac diéu kién toi wu ap dung dé phan tich dinh tinh ciing
nhue dinh lwong ba hop chat curcumin (1),
demethoxycurcumin (2) va bisdemethoxycurcumin (3) sir
dung hé théng may HPLC hiéu 1260 cua hang Agilent.
Trong d6, cac mau nguyén liéu thir nghiém dwogc chiét véi
dung méi acetone trong thoi gian 50 phat, si dung siéu
am, cho ra ham luong cao nhit. Thim dinh phwong phép
theo tiéu chuan AOAC dat cac chi tiéu vé do dac hiéu, do
1ap lai, d6 tuyén tinh, d6 thu hoi, x4c dinh duoc céc gié tri
quan trong trong phan tich nhu LOD va LOQ. Két qua cho
thay, hé sb tuong quan R? cua ba L hop. chat déu 16n hon
0,9999, d6 thu hoi trung binh & mdi mau déu dat yéu cau
> 97 % (vai 98,60, 98,24 va 100,49 % twong tng voi hop
chat curcumin 1-3), d¢ léch chuan twong ddi déu nho hon
1% (tr 0,629 - 0,750 déi véi thoi gian luu va tir
0,428 - 0,756 d6i voi dién tich pic). Trong khi do, gia tri
LOD va LOQ cua ba hop chit curcumin 1-3 déu &
murc thap vai cAc gid tri lan luot trong khoang 0,04 - 1,05
va 0,35 - 2,50 pg/mL. Ung dung phuong phap xay dung
duoc dé xac dinh ham luong ba hop chat curcumin (1-3)
trong cac mau nghé khac nhau. Két qua da danh gia duoc
ham lugng timg thanh phan va tdng ham lugng cua ba hop
chat nay trong mau nghé Bo cap, nghé den va cdy Khoe
lan luot 12 0,667; 0,076 va 0,017 %. Pay la lan dau tién ba

hop chat curcumin (1), demethoxycurcumin (2) va
bisdemethoxycurcumin (3) dugc nhédn dang dinh tinh va
dinh lugng tir cac loai dugce liéu khac nhau thudc chi nghé
trong d6 bao gdbm nghé Bo cap, nghé den va cay Khoe.

Loi cam on: Nghién ctru nay dugc tai trg béj Vién Han
I@m Khoa hoc va Céng nghé Viét Nam trong dé tai vai ma
s0 QTRU02.04/20-21.
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