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KHAO SAT SO BQ HAM LUQNG CURCUMIN TRONG THAN RE
NGHE VANG (CURCUMA LONGA L. ZINGIBERACEAE) O CAC
VUNG TRONG TROQT BANG PHUONG PHAP SAC KY LONG HIEU
NANG CAO

PRELIMINARY INVESTIGATION OF CURCUMIN CONTENTS IN
THE RHIZOME OF THE YELLOW TURMERIC (CURCUMA LONGA
L. ZINGIBERACEAE) ACCORDING TO CULTIVATED REGIONS
BY HPLC METHOD
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TOM TAT. Cay nghé vang ngoai dwoc ding lam gia vi, chat tao mau con 13 mot duoc liéu dugc sir dung tir 1au véi tac dung
chéng oxy hoa, chéng ung thu, khang viém va khang khuan. Bo phan dung cia nghé vang Ia than r& véi thanh phan chinh 13
curcuminoid. Viét Nam ¢ ngudn nghé phong phu, tuy nhién ham lwong va chat lwong nghé & mdi viing trong trot lai khac
nhau. Nghién ctru ndy da xay dung quy trinh dinh lwong curcumin trong nghé bang phuong phap HPLC véi diéu kién sac ky
bao gom: cot Agilent — Cig (250 x 4,6 mm, 5 pm); dau do PDA phét hién tai budc séng 420 nm; pha dong 1a hdn hop
acetonitril — acid acetic 2% (45: 55). Quy trinh dugc thim dinh theo ICH dat d6 dac hiéu, tinh twong thich hé théng, do lap
lai (RSD = 0,91%), 0,91%), d6 dang véi ty 1& thu hdi: 99,9% - 102,0%, phuong trinh hdi quy c6 dang: y = 88,765x va khoang
tuyén tinh cua curcumin tir 10 pg/ml - 125 pg/ml, hé s6 twong quan R? = 1. Ung dung quy trinh dinh lwong dé khao sat ham
lwong curcumin trong than ré Nghé vang thu hoach & 6 dia phuong cho thay ham lwgng curcumin cao nhat & tinh Bong Nai
(47,6 mg/g) va Tay Ninh (46,5 mg/g), thap nhat 1a Hau Giang (3,1 mg/g).

ABSTRACT. The yellow turmeric has been used not only as a spice, a colorant but also a medicinal herb with antioxidant,
anti-cancer, anti-inflammatory and antibacterial effects for a long time. The rhizome is used in turmeric with curcuminoid is
the main ingredient. Vietnam has many sources of turmeric, but the content and quality in each region are different. This
study was used to quantify curcumin in turmeric powder by the HPLC method with chromatographic conditions are Cis
column (250 mm x 4.6 mm, 5 pm); detector: PDA (420 nm); isocratic mode with mobile phase: acetonitrile — acetic acid 2%
(45 : 55). The proposed method was validated according by ICH showing high selectivity, satisfactory system compatibility,
precision (RSD = 0.91%), accuracy has reccovery rate from 99.9% to 102.0%, linear concentration of curcumin from 10
pg/ml to 125 pg/ml with linear equation y = 88.765x, R? = 1. Applying quantitative processes to survey curcumin content in
6 cultivated regions: The highest curcumin content is the turmeric in Dong Nai province (47.6 mg/g) and Tay Ninh province
(46.5 mg/qg), the lowest is in Hau Giang province (3.1 mg/g).

TU KHOA: Curcumin, nghé, sac ky léng hiéu néng cao
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1. PAT VAN DE

Than ré nghé vang (Rhizoma curcumae longae) da dugc
biét dén va st dung rong rai ¢ nhiéu qubc gia véi vai tro 1am
thudc, gia vi va 1am chat tao mau trong thuc pham. Céc tac
dung ngin ngira bénh Alzheimer, chdng oxy hoa, bao vé gan,
chdng ung thu, tiéu duong, khang viém va khang khuan, ...
la do sy hién dién cta nhém curcuminoid véi curcumin la
thanh phan chinh trong nghé. Cac nghién ctru gan day cho
thiy tac dong trc ché sy tao khéi u ciia curcumin da lam méi
sw quan tdm cua gigi khoa hoc vé& kha ning ngin ngira va
diéu tri ung thu cua nghé [1, 2]. Nhu vay, ham luong
curcumin s& anh huéng dén tac dung duoc Iy cia nghé.

Viét Nam c6 ngudn nghé phong phu, duoc trong khip ca
nudc, tuy nhién chua c6 nhidu nghién ctru danh gia ham
lugng curcumin trong nghé duoc thu hoach ¢ cac dia phuong
khéac nhau. Cac nghién ciru trén thé gigi cho thay rang ham
lugng curcumin trong nghé ciing nhu thanh phan héa hoc hau
hét cac loai dugc li¢u thay doi theo ving dia Iy, ¢6 thé do anh
huong boi diéu kién khi hau va thé nhudng [3, 4].

Do d6, dé tai duoc thuc hién voi muc tiéu: xay dung va
thidm dinh quy trinh dinh lugng curcumin trong nghé bang
phuong phap HPLC, tir d6 (rng dung vao khao sat so bo ham
lwong curcumin cua cac mau dugc thu hoach tir cac ving
tréng trot khac nhau cua Viét Nam.

2. POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1 Poi twgng, chat dbi chiéu, dung moi va trang thiét bi

Poi twgng nghién ciru

Than ré nghé vang (Rhizoma curcumae longae) duoc thu
hoach sau 8 - 9 thang tai 6 tinh: Thanh Héa, Gia Lai, Tay
Ninh, Pong Nai, Ba Ria Viing Tau va Hau Giang. Than ré
nghé duoc rira sach, cét lat, say kho, sau d6 xay thanh bot
min. Bot nghé dwoc xac dinh do 4m theo phuong phap mat
khéi lwong do 1am khé [5]. Bot nghé Thanh Hoa duoc ding
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trong khao sat va thim dinh quy trinh dinh lwong curcumin
(Ham am bét nghé Thanh Hoa = 9,6%).

Chit dbi chiéu

Curcumin (ham lwgng nguyén trang: 94,9%), s6 16 QT209
050317 do Vién Kiém Nghiém Thuéc TPHCM cung cap.

Dung moi

Acetonitril, acid acetic dat tiéu chuan dung cho sic ky
(Merck); aceton, ethanol, methanol dat tiéu chuan phan tich.

Trang thiét bi

Hé théng HPLC — Agilent 1260 (M§), may siéu am
Elmasonic S100H (Ptc), can phan tich Sartorius Practum
224 — 1S d6 chinh xac 0,1 mg (Puc), mot sé dung cu thay
tinh théng dung dung trong phong thi nghiém.

2.2 Phwong phap nghién ciu

Piéu kién sic ky

Pha dong: acetonitril — acid acetic 2% (45: 55); cot sac ky:
Cot Agilent — Cig (250 x 4,6 mm, 5 pm); téc do dong: 1,0
ml/phat; nhiét do cot: 25 °C; thé tich tiém: 20 pl; dau do
PDA, phat hién & buéc séng 420 nm [6, 7].

Chuin bi mau

Mau chuan: dung dich curcumin chuan ndng d6 0,05
mg/ml trong ethanol, loc qua mang loc 0,45 pum.

Mau thir: dung dich thir dugc chiét tir bot nghé. Can 0,7 g
bot nghé cho vao binh dinh mirc 50 ml, thém dung moi pha
mau dén vach, siéu &m khong gia nhiét. D& nguoi, loc qua
gidy loc, bo 10 d&én 20 ml dich loc dau. Lay chinh xac 5 ml
dich loc sau vao binh dinh mic 25 ml, thém dung méi pha
mau dén vach. Lic déu, loc qua mang loc 0,45 pm. Dung
dich thu dugc sau khi loc 1a mau th.

Ham luong curcumin X (mg) trong 1 g bot nghé khoé duoc
tinh theo cong thirc:

X SthPLxcx 100

(mg/g) s, ma S oo —m

Trong d6: St: Dién tich pic cua curcumin trong ~méu thir
(mAU*s); Sc: Dién tich pic cua curcumin trong mau chuan
(mAU*s); Cc: Nong do chat chuan curcumin (mg/ml); mesn: Khoi
lwong can bot nghé thuc té (g); DPL: b6 pha lodng cia mau; H:
Ham am (%).

Tién hanh

Khao sat dung mdi pha mau va thoi gian siéu am dé chon
lya quy trinh xt Iy mau.

Sau d6 thim dinh quy trinh dinh lugng curcumin trong
nghé theo huéng dan cia ICH [8].

Quy trinh sau khi tham dinh s& dugc tng dung dé khao sét
ham lugng curcumin trong cac mau than ré nghé thu héi tir 6
tinh thanh thudc cac vung khi hau va thd nhudng khéc nhau
cua Viét Nam.

3. KET QUA VA BAN LUAN
3.1. Khao sat quy trinh xir ly miu

Cb dinh thoi gian siéu am 1a 15 pht, khao sat 3 dung mdi
pha mau la methanol, ethanol va aceton.

Cb dinh dung méi pha mau Ia ethanol, khao sat 4 thoi gian
siéu am la 5, 15, 30 va 45 phat.

Tién hanh sic ky cac mau thtr, mdi diéu kién chuan bi 3
mau doc lap. Két qua duoc trinh bay ¢ bang 1.

Bdng 1. Két qua xi Iy mau lya chon dung méi chiét va thoi gian

siéu am.
P Thoi gian siéu am (phut)
tugng
ALTB 203 202 195 199 202 202 201
(mg/g)
RSD
o 0% L7 130 131 173 168 145

Nhgn xét:

Dung mdi: Két qua cho thiy chiét voi methanol cho ham
lwgng curcumin cao nhat, tiép theo 1a ethanol va thap nhat 1a
aceton. Tuy nhién, két qua phan tich ANOVA cho thiy ham
lwong curcumin chiét bang methanol va ethanol khac nhau
khéng c6 ¥ nghia. Do d6, chon ethanol lam dung méi pha
mau Vi ethanol c6 gia thanh thap va it doc hon so voi
methanol.

Thoi gian siéu am; ham lugng curcumin sau khi siéu am 5
phut I thap nhit c6 thé do thoi gian chiét qua ngin s& khong
chiét hét dwoc hoat chat. Siéu am 15 phat va 30 phat cho ham
lugng curcumin I6n hon, tuy nhién khac nhau khéng cé y
nghia thdng ké. Siéu 4m 45 phut ham lwong curcumin giam,
c6 thé la do nhiét do tang 1én trong qu4 trinh siéu 4m lau 1am
anh hudng ti ham lwgng curcumin trong mau. Vi vay, thoi
gian chiét pha hop 1a 15 pht.

Tur két qua khao sat, quy trinh xi Iy mau nhuw sau:

Can 0,7 g bét nghé cho vao binh dinh muc 50 ml, thém
ethanol dén vach, siéu am 15 phat. D& ngudi, loc qua gidy
loc, bo tir 10 ml dén 20 ml dich loc. LAy chinh x&c 5 ml dich
loc sau vao binh dinh mirc 25 ml, thém ethanol dén vach. Lic
déu, loc qua mang loc 0,45 pm. Dung dich sau khi loc thu
duoc 12 mau thi.

Quy trinh xtr Iy miu dwoc tng dung vao trong thim dinh
va khao sat ham lugng curcumin trong nghé ¢ céc tinh.

3.2. Tham dinh quy trinh

Tinh twong thich hé thong

Tién hanh sic ky 6 1an mau chuan 100%, ghi nhan sic ky
dd va céc thong s sic ky tuong tng. Két qua cho thiy gia
tri RSD cuia c4c thdng sé sic ky déu < 2%, hé sb ddi xung
0,8 < As< 1,2, hé s6 dung lugng 1 <k’ <8, s6 dia Iy thuyét
N > 2000 nén quy trinh dat tinh twong thich hé théng.

Bdng 2. Két qud tinh twong thich hé thang

. .| Thoi gian  Pién tich pic
1 17,3 44025 093 58 8763
2 17,4 45170 093 58 889
3 17,3 44420 092 58 8798
4 17,3 44209 093 58 8770
5 17,3 44320 092 58 8893
6 173 44904 095 58 9216
Tbri‘:;g 17,3 44508 093 58 8889
RSD (%) 0,1 1,0 12 01 19

Pp dic higu

Tién hanh sic ky mau tring, mau chuan, mau thtr va mau
thir thém chuan vao hé thdng HPLC. Két qua cho thay sic ky
d6 mau trang khong xuat hién pic & trong khoang thoi gian
lwu twong &ng voi thoi gian luu cta curcumin chuan. Sac ky
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Khao sdt so bg ham lwong curcumin trong than ré nghé vang (Curcuma longa L. Zingiberaceae) ¢ cdc VUNg trong

trot bang phwong phap sdc ky long hiéu nang cao

dd mau thir cho pic c6 thoi gian luu twong tu V6i pic cua
curcumin trong sic ky dd mau chuan. Sic ky do mau thu
thém chuan cho pic c6 thoi gian luu twong tu Véi pic
curcumin ciia mau chuan va mau thir nhung ¢ chiéu cao pic
I16n hon. Nhu vay, quy trinh dat d6 dac hiéu.

| Curcumin

Hinh 1. Sdc ky d6 cia mau trang, mau thiz, mau chudn va mau
thet thém chuan.

Bdng 3. Thong sé sdc ky cia dé ddic hiéu

= Tr Dign tich pic |Purity

Chuan 16,8 4519 999,96
Thu 16,8 4670 999,96 3,1
Thit thém chudn 16,8 8911 999,95 31

Khoang tuyén tinh

Tién hanh sic ky ddy mau chuan curcumin c6 nong do
20%, 50%, 100%, 150%, 200%, 250% so VGi néng do dinh
lwong. Két qua R2 = 1 (> 0,999) cho thiy c6 su twong quan
tuyén tinh gita ndng d6 va dién tich pic curcumin trong
khoang ndng d¢ tir 10 pg/ml - 125 pg/ml theo phuong trinh
hdi quy tuyén tinh: y = 88,765x.

Bdng 4. Két qud su tiwong quan giira dién tich pic va nong do

curcumin
Nong do Nong do Dién tich pic
(%) (Hg/ml) (MAU*s)
20 10 879,1
50 25 2204,5
100 50 4420,9
150 75 6673,5
200 100 8887,3
250 125 11065,3
12000
y = 88.765x - 7.3379
10000 RI -1
28000
5
E 6000
2 4000
=
& 2000
£
a 0

0 50 , 100 150
Nong dé (pg/ml)

Hinh 2. Puong biéu dién tirong quan tuyén tinh giiza néng dg
va dién tich pic curcumin

Do ldp lai va @9 chinh x&c trung gian

Hai kiém nghiém vién, mdi nguoi phan tich 6 mau thir doc
lap vao hai ngay khac nhau. Gia tri RSD% két qua dinh lwong
ctia mdi kiém nghiém vién déu nho hon 2,0% va két qua phan
tich ANOVA ciia ca 2 kiém nghiém vién cho thay ham lugng
curcumin khac nhau khéng c6 ¥ nghia. Vay quy trinh dinh
lwong curcumin trong nghé dat yéu cau vé do chinh xéc trung
gian.

Bdng 5. Két qud xdc dinh dj 1ap lai va dg chinh xac trung gian

Kiém nghiém vién 1 Kiém nghiém vién 2

1 17,3 20,4 16,8 19,6
2 17,3 19,8 16,8 20,1
3 17,3 19,7 16,8 19,9
4 17,3 19,6 16,8 20,2
5 17,3 20,1 16,8 20,7
6 17,3 19,8 16,8 20,1
Trung binh: 19,9 (mg/g) Trung binh: 20,1 (mg/g)
RSD: 1,4% RSD: 1,8%

Két qua phan tich ANOVA cua ca 2 kiém nghiém vién cho thiy
ham lugng curcumin khac nhau khong cé y nghia.

b diang

Mau thir thém chuan: Can 0,7 g bot nghé cho vao binh
dinh mac 50 ml, thém chinh xac 1 lwong dung dich mau
chuan géc twong ting 3 mirc ndng do curcumin dinh lugng 1a
80%, 100% va 120% roi thém ethanol dén vach, siéu &m 15
phat. Bé nguoi, loc qua gidy loc, bo tir 10 ml d&én 20 ml dich
loc. LAy chinh x4c 5 ml dich loc sau vao binh dinh mirc 25
ml, thém ethanol dén vach. Léc déu, loc qua mang loc 0,45
pm. Mai mic ndng do 1am 3 mau doc lap.

Tién hanh sic ky 9 mau thir thém chuan & 3 nong do, két
qua cho thdy ty 1& thu hdi trong khoang 98% - 102% va gia
tri RSD < 2%. Vay, quy trinh dinh lugng curcumin dat yéu
cau vé do ding.

Bdng 6. Két qud xdc dinh dé diing

Lwong Lugng
chuan chuan Trung | RSD
thém vao tim lai binh | (%)
10,0 100,0
80% 10,0 10,1 1006 1009 0,85
10,3 102,0
12,6 100,5
100% 12,6 12,8 1019 100,8 0,80
12,6 99,9
15,2 101,1
120% 15,1 15,8 101,2 1012 0,05
15,3 101,3

Nhdn xét chung: Két qua tham dinh cho thiy quy trinh
dinh luong curcumin trong nghé biang phuong phap HPLC
vGi dau do DAD dat tat ca cAc yéu cau vé tinh twong thich hé
thong, d6 dac hiéu, khoang tuyén tinh, d6 chinh xéc, 6 chinh
xac trung gian va do ding.

3.3. Ung dung khio sat ham lwgng curcumin trong
than ré nghé thu hai é cac dia phwong
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Cac mau khao sat duoc xtr ly chung theo qui trinh xtr ly
mau thir. Chuan bi mdi dich chiét bot nghé 3 mau doc lap (n
= 3) rdi tiém vao hé théng HPLC, ghi nhan sic ky d6 va tinh
toan ham lugng curcumin trong mdi mau khao sét twong tng.

Bdng 7. Két qua khdo sdt ham lipng curcumin trong cac mau
khdo sat

Vung thu Tinh Ham luwgng RSD
hai TB (mg/g) (%)

Béc Trung B6 Thanh Hoéa 19,0 1,11
Tay Nguyén  Gia Lai 6,0 1,43
Tay Ninh 46,5 0,94
DPong Nam B Ddng Nai 47,6 1,07
Ba Ria Viing Tau 18,9 2,57
Tay Nam B6  Hau Giang 31 0,90

Nhgn xét: Ham lwong curcumin trong than ré nghé vang
c6 su khéc biét rat 16n ¢ cac dia phuong. Trong d6, ham
lwong curcumin trong nghé thu hoach & Tay Ninh, Dong Nai
cao nhat (khoang 47 mg/g) dén Thanh Hoa va Ba Ria — Viing
Tau (khoang 19 mg/g) va thip nhét ¢ Gia Lai, Hau Giang (<
6 mg/g). Nguyén nhan cd thé do ngudn nguyén liéu nghé ban
dau, diéu kién khi hau, thé nhudng va cham soc & mdi viing
1a yéu t6 anh huong dén ham lwong curcumin.

Két qua cho thdy ham lugng curcumin trong than ré nghé
thu hoach ¢ tinh Tay Ninh va Pong Nai cao hon cac tinh
khéc c6 thé do hai tinh ndy c6 khi hau néng quanh nim va
lwong mua thap. CAc tinh nhu Thanh Hoa, Ba Ria Viing Tau,
Gia Lai ciing bi anh huong bai khi hau nong 4m nhung do ¢
luong mua nhiéu nén dan dén ham luong curcumin trong
nghé thap hon. Cudi cuing, tinh Hau Giang do thudc khu virc
c6 song ngoi day dac va lugng mua 16n trong ndm nén cod
ham luong curcumin trong nghé thap nhat.

Két qua ban dau nay s& 1 nhiing goi Y trong viéc lya chon
ngu0n nguyén liu, gitip cho nha quan ly dinh huéng phat
trién ving trong trot Ngh¢ vang, la co so khoa hoc cho cac
nha san xuit san pham curcumin tir Nghé lya chon ngudn
nguyén liéu.

4. KET LUAN

Nghién ciru di xay dung quy trinh dinh lugng curcumin
trong nghé bang phuong phap HPLC, mau thir dugc siéu am
véi ethanol trong 15 phit. Quy trinh dwgc tham dinh theo
ICH dat cAc chi tiéu tinh twong thich hé théng, do dic hiéu,
tinh tuyén tinh, d¢ 1ap lai va do ding. Ung dung quy trinh
dinh luong dé khao sat ham lwong curcumin trong nghé ¢ 6
tinh thanh va két qua cho thay ham lugng curcumin khéac biét
rat 16n & cac dia phwong, ham lwong curcumin trong nghé
thu hoach & Bdng Nai va Tay Ninh Ién hon so véi cac ving
khac.

5. LOI CAM ON

Nhém téc gia xin giri 15i cém on dén Truong dai hoc Lac
Hong da tao diéu kién va hd trg kinh phi cho dé tai cap co
o, ma s6 LHU-RF-TE-19-04-08.

6. TAI LIEU THAM KHAO

[1] P. N. Ravindran, K. Nirmal Babu, et al., Turmeric: the genus
Curcuma, Chapter: Curcumin - Biological and Medicinal
Properties, 2006, 299.

[2] S. Shishodia, M. M. Chaturvedi, and B. B. Aggarwal, Role of
curcumin in cancer therapy, Curr Probl Cancer, 2007, 31, 243
- 305.

[3] H. K. Sharma et al., Comparison of curcumin content of some
turmeric samples collected from different places of Northeast
India, European Journal of Biomedical and Pharmaceutical
Sciences, 2016, 3 (5), 440-445.

[4] Cheryl E. Green and Sylvia A. Mitchell, The effects of
blanching, harvest time and location (with a minor look at
postharvest  blighting) on oleoresin  yields, percent
curcuminoids and levels of antioxidant activity of turmeric
(Curcuma longa) rhizomes grown in Jamaica, Modern
Chemistry & Applications, 2014, 2 (4), 2-9.

[5] B Y té, Dugc dién Viét Nam, NXB Y hoc, 2018, tap 2, 1264
— 1265, PL 203.

[6] Nguyén Tuong Van, Vinh Dinh, Xay dung tiéu chuén co so
vién nang mém chira nanocurcumin, Y hoc Thanh phé Hé Chi
Minh, 2018, phu ban tap 22 (1), 155 — 161.

[7] Trinh Hoang Dwong, Ha Diéu Ly, Chiét xuit curcumin tir cu
nghé vang (Rhizoma Curcumae longae) va xay dung b dit liéu
chuan cua curcumin dé thiét lap chét chuan chiét tir duoc liéu,
Tap chi Duoc hoc, 2011, 424, 26 — 29.

[8] ICH Harmonised Tripartite Guideline, Validation of analytical
procedures: Text and methodology, 2005, 1-13.

Tap chi Khoa hoc Lac Hong @-



