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Nhan xét: Tac dung khong mong mudn gay
tao bon chiém ty |é cao nhat & thang th& 3
(9,4%); Tac dung khéng mong mudn gy ti€u
kho chiém ty 1€ cao nhat & thang th( 3 (10,8%);
Tac dung khéng mong mudn gay khOé miéng
chiém ty |é cao nhat & thang thr 1 (72,7%); Tac
dung khéng mong muén gay tim nhip nhanh,
loan nhip (35,6%), gay tang ti€t mo hoi (1,4%),

bon chdn bat an (12,6%) cao nhat & thang th(r 3,

tdc dung khéng mong mubn gdy tang can
(14,6%) cao nhat & thang thr 6. Két qua cua
chung t6i cd su tugng dong véi Enisa Ramic
(2020), ti€én hanh nghién ctu trén 508 trudng
hgp. Két qua cho thady cac tac dung khong mong
muodn thudng gap la dau bung, tdo bdn, kho
miéng, d6 mo hdi, 14% trudng hgp dau bung,
19% trudng hdp cbé cdm giac kho tiéu, 15%
trudng hgp budn ndn, 9% trudng hgp cd biéu
hién tiéu chady va 11% tdo bdén tdo bdn, 29%
trudng hop bi d6 md hdi va 23% cb biéu hién
nghiém trong la van dé kho miéng>.
V. KET LUAN

Nghién cltu cta chdng toi cho két qua diéu
tri bang thubc & bénh nhan mac tram cam cho
thdy co su thuyén giam vé mdc do tram cam khi
danh gid qua cac thdi diém trong qua trinh diéu
tri. Thai gian diéu tri, s0 lugng thudc, liéu sir
dung thubc chéng tram cam it va ngan hon da6i
vGi tram cam muic d6 nhe va vira. Két qua diéu
tri bang thubc cho thdy giam ti 1€ trdm cam qua

cac thdi diém, c6 37 bénh nhan khdi bénh sau 3
thang diéu tri chiém 13,3%. C6 230 bénh nhan
khoi bénh sau 6 thang diéu tri chiém 82,7%. Vi
vay, viéc diéu tri kip thdi tréam cam la rat quan
trong va can thiét. Do dd, can t6 chirc dao tao,
tadp huan cho nhan vién y té€ tai cac tuyén cham
soéc sic khée ban dau va cac chuyén khoa lién
guan cac kién thdc va ky nang phat hién sém,
danh gia, va diéu tri trdm cam dé quan ly va
diéu tri s6m cho bénh nhan tram cam.
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Pat van deé: Curcuminoid, hgp chat chu yéu tao
nén mau vang va hoat tinh sinh hoc cho Nghé, co rat
nhiéu ufng dung trong y hoc. Nghién ctu hién tai tap
trung vao viéc khadg sat quy trinh chiét xuét
curcuminoid tir than re Nghe vang bang dung moi it
ddc, than thién véi méi trudng va tao ra thanh pham
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cao chudn hda cé kiém sodt ham lugng curcuminoid.
bay la mot erdng di day hira hen vé mét phucng
phap t|em nang trong nganh céng nghiép dugc dé tao
ra cac san pham bao vé siic khde con ngudi. Muc
tiéu: Xay dung quy trinh chiét 100 gam cao chuan
hoéa cé klem soat ham lwgng curcuminoid tir than ré
Nghe vang. DOi tugng va phuong phap nghién
cru: Nguyén liéu than ré Nghé vang tuai dugc thu hai
tai huyén U Minh Thugng, tinh Kién Giang, phdl kho,
xay thanh bot va bao quan dat cac chi tiéu kiém
nghiém dudc liéu theo tiéu chuan Dudc dién Viét Nam
V (DBVN V) trudc khi str dung. Mau thlr dugc kiém
héa, loc thu I&y dich, sau d6 dugc acid héa dén pH
acid thich hop de curcuminoid k&t tla. Cao chun héa
Nghe vang o kiém soat ham lugng curcuminoid dugc
xac dinh béng phuang phap séc ky 16ng ghép véi dau
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do ddy diod quang (HPLC/PDA). Két qua: Diéu kién
chiét xuat khao sat dudc, bao gom: dung dich NaOH,
pH kiém = 13, dung dich acid tartaric, pH acid hoa
dich kiém = 3, thd| gian l3ng tua la 4 gid. T 2 Kg bt
Nghe dat tiéu chuan DDVN V thu dugc 100 g cao dinh
chudn Nghé vang chira 27, 5% curcuminoid toan phan.
Két luan: Nghién ciu da xay dung thanh cong quy
trinh chiét cao chuan hda c6 kiém soat ham lugng
curcuminoid tur quy mo 2 kg b6t Nghé vang va cd tiém
nang trién khai trén quy mo pilot.

Ta’ khoa: cao chuan hda, than ré Nghé vang,
curcuminoid.

SUMMARY
DEVELOPMENT OF A STANDARDIZED
EXTRACTION PROCEDURE TO CONTROL
CURCUMINOID CONTENT FROM THE

TURMERIC (RHIZOMA CURCUMA LONGA)

Background: Curcuminoid, the main compound
that gives turmeric its yellow color and biological
activity, has many medical applications. This study
focused on investigating the process of extracting
curcuminoids from turmeric rhizomes with a low-toxic,
environment-friendly solvent and creating a highly
standardized extract with controlled curcuminoid
content. This could be a promising direction for a
potential pharmaceutical industry approach to creating
products that protect human health.
Objectives: Develop a standardized and controlled
extraction process of 100 grams of curcuminoid from
turmeric rhizomes. Materials and methods: Raw
yellow turmeric rhizomes were collected in U Minh
Thuong district, Kien Giang province. They were then
dried, pounded into powder, and kept to meet the
requirements for testing medicinal herbs following
Vietnam Pharmacopoeia standards before usage. The
sample was first alkalized, then filtered to collect the
solution, and finally acidified to a pH level that would
precipitate curcuminoid. A highly standardized extract
of turmeric with controlled curcuminoid content was
determined by high-performance liquid
chromatography coupled with a photodiode array
detector (HPLC/PDA). Results: The extraction
conditions were obtained, included the following:
NaOH, pH = 13, tartaric acid, pH acidification of
alkaline solution = 3, precipitation time was 4 hours.
From 2 Kg of turmeric powder meeting the Vietnam
Pharmacopoeia standards, 100 grams of turmeric
standardized extract containing 27.5% curcuminoid
was obtained. Conclusion: The study successfully
developed a highly standardized extraction process
with controlled curcuminoid content from the scale of
2 Kg of yellow turmeric and can be performed on a
pilot scale.

Keywords: standardized
rhizome, curcuminoid.

I. DAT VAN PE

Nghé vang (Curcuma longa L.) tir lau da dugc
sir dung phé bién trong thuc phdm va y hoc,
khong nhitng v&i muc dich tao mau vang dep ma
con co tac dung phong, diéu tri mot s6 bénh nhu

extract, turmeric
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chong viém loét da day, giai doc gan va loc mau,
chdng oxy hda, hoat tinh khang viém ndi trdi va
kha nang tiéu diét t€ bao ung thu [2]. Nghé vang
chira nhiéu thanh phan khac nhau, nhung quan
trong nhat la curcuminoid, hdp chat chd yéu tao
nén mau vang va dugc tinh cho Nghé [3]. Vi xu
th€ ngay cang ua chudng cidc san phdm cb
nguén goéc tur ty nhién thi_viéc chiét xuat
curcuminoid truc ti€p tur than ré Nghé vang té ra
hiéu qua va kinh té€ han. Tuy nhién, hién nay cao
chiét tu than ré Nghé vang dang dugc st dung
chi yéu van chua kiém soat dugc thanh phan
hoat tinh la curcuminoid. Curcuminoid la hagp
chat khong phan cuc nén tan nhanh trong dung
moi hitu cg nhu hexan, aceton, etanol, metanol...
M3c du cac dung mdi nay cd nhitng ddc diém
quan trong dé chiét xuét va hoa tan cac hdp chat
tu’ nhién cho Igi thé vé mat hiéu suat cling nhu
do tinh khiét cla san phdm, nhung chdng cé
nhitng han ché c6 hitu nhu kha nang tich tu
trong mdi trudng do nhiét do sbi thap, khong
phan huy sinh hoc, gay ddc tinh va dé chay [7].
Ngoai ra, nhu cau ngay cang tang cla ngudi tiéu
dung d6i V@i cac san pham khong chlra chat gay
doc, cac chién lugc chiét xudt “xanh” da thu hit
dugc su chi y mdi [6].

Curcuminoid cé d6 hoa tan va dé &n dinh
thdp & diéu kién thong thudng, hdau nhu khong
tan trong nudc ¢ pH acid hay trung tinh nhung
tan trong kiém [4] Su dung dac tinh nay bén
canh ngu6n nguyen liéu san co la bot Nghé vang
tugi v6i mong mudn di tim mot quy trinh chiét
xudt han ché& sir dung dung méi hitu co dé cd
thé (ing dung trén quy md 16n, nhém nghién clu
da tién hanh khao sat “Xay dung quy trinh chiét
cao chuén hda kiém soat ham lugng curcuminoid
tr than ré Nghé vang (Rhizoma Curcumae
longa)” nhdm cai thién chét lugng va hiéu qua st
dung cutia san pham la mot yéu cau rat can thiét.

Il. DOl TUONG VA PHU'ONG PHAP NGHIEN CU'U

2.1. boi tu‘o'ng nghién ciru. Nguyén liéu 10
Kg mau than ré Nghé tudi loai Curcuma longa L.
dugc thu hai vao thang 08 nam 2022 tai huyén U
Minh Thugng, tinh Kién Giang phuc vu cho viéc
chiét xuat curcuminoid. Nguyén li€u sau khi thu
hai dugc phai khd trong mét, loai tap co hoc 1an
vao, dugc xay thanh bot véi cd hat < 2 mm, bot
nguyén litu dugc bao quan trong thiung nhl,ra
chéng &m, dé& nai khé mat, dat yéu ciu vé dd 4m
< 12% theo DDVN V. Dinh danh dugc liéu bang
cach soi vi phau than ré va b6t Nghé vang tai
Lién bd mén Dudc liéu-Dudc cd truyén-Thuc vat
dugc, Khoa Dugc, trudng Pai hoc Y Dugc Can Tha.
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2.2. Phudng phap nghién ciru

Thiét k€ nghién ciru: nghién clu thuc
nghiém. CG mau va phuong phap chon mau: 2
Kg bot Nghé.

Phuong phap chiét xuat: B

- Quy trinh chiét xuét du kién: Mau bot Nghé
dudc lam &m, bé sung ethanol 95°va ngam lanh
trong 24 gid thu dudc dich chiét con. Sau do, co
quay chan khong thu dudc cao Nghé. Cao Nghé
ti€p tuc dudc kiém hoda bang dung dich va pH
thich hgp, chiét trong 30 phdt, thu I3y dich chiét.
Dich chiét kiém dugc acid hda dén pH acid dé
curcuminoid két tda, gilr & nhiét do 2-8°C. Loc
tua, thu dugc cao Nghé vang.

Khao sat cac yéu t6 anh hudng dén quy trinh
chiét xuat du ki€n dua trén ham lugng
curcuminoid chiét dugc bang phudng phap
HPLC/PDA (So dd 1):

B3t Nghé

Lam &m, bd sung ethanol 95°

Ngam lanh trong 24 gic

. Dich cidt con

6 quay chan khong

Cao con Nghé

Lélm &m vita du vdi ethanol 95°
Kiém hoa
' v
Chon dung dich kiém: Chon pH kigm hoa:
NaOH, KOH 10,11 12 13
\ \

Dich chiét kiém

' b

Chen dung dich acid: Chon pH acid héa: 2, 3, 4
acid acetic, acid hydrocloric,
acid tartaric

[ [
Loc

_ a0 chun héa

Chon thdi gian I3ng tuia:
4,812, 24 gid

S0 dé6 1. So do quy trinh chiét xuat du kién
curcuminoid

Diéu kién sic ky t6i uu d3 dugc khao sat
gdm: cot sac ky pha tinh CT Thermo C18 (250 x
4,6 mm; 5 pm), pha dong: ACN-AA 1% diéu
chinh dén pH 2,5 (52:48, tt/tt), budc song phat
hién 425 nm, t6c d6 dong 1 mL/phit, thé tich
tiém mau 20 pL, nhiét do c6t: nhiét dong phong
thi nghiém. Ethanol 95° dugc chon lam dung moi
bé trg trong qua trinh chiét.

Il. KET QUA NGHIEN cU'U
3.1. Két qua khao sat cac yéu t6 anh
hudéng dén quy trinh chiét xuat

3.1.1. Khdo sat lua chon dung dich
kiém. Tién hanh kiém hoéa mau dung dich tha
da chiét xuat trong cung mot diéu kién nhung
vGi cac dung dich kiém khac nhau: NaOH 0,3M
va KOH 0,3M. So sanh dién tich pic, danh gia va
Iua chon dich kiém thich hgp. Két qua ham lugng
curcuminoid chiét dugc theo loai dung dich kiém
dudc thé hién trong Hinh 1.

Name

Hinh 1. Sac ky db khao sat loai dung diich kiém
(a) NaOH; (b) KOH

Nhan xét: Dua va két qua phan tich trén
séc ky d6 cho thdy NaOH cho ham lugng
curcuminoid chiét dugc cao hon KOH. Lua chon
loai dung moi kiém hda 1a NaOH dé thuc hién
trong cac khao sat tiép theo.

3.1.2. Khao sat anh hudéng cua pH
dich kiém. Tién hanh kiém hdéa mau dung dich
thr véi NaOH 0,3M trong cing mot diéu kién
nhung vdi cac pH kiém khac nhau: 10, 11, 12,
13. So sanh dién tich pic, danh gia va lua chon
pH kiém thich hdp. Ké qua ham Ilugng
curcuminoid chiét dugc theo pH dich kiém dugc
thé hién trong Hinh 2.

a %E:n

Hinh 2. Sac ky doé khao sat pH kiém
(a) pH 10; (b) pH 11, (c) pH 12; (d) pH 13

Nhdn xét: Khi pH dich kiém cang cao thi
ham lugng curcuminoid va dién tich dinh thu
dugc cang cao. Khi tdng pH dich kiém t&r 10 dén
12 thi ham lugng tang rat it nhung khi pH dat 13
thi ca dién tich dinh va ham lugng tdng mot cach
dang ké. Vi vay, trong nghién ctru hién tai, dé c6
thé t8i uu hda phuong phap chiét, pH kiém thich
hop nhat la pH 13.
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3.1.3. Khao sat luva chon dung dich
acid. Tién hanh acid héa mau dich chiét kiém
trong cung mot diéu kién nhung véi cac dung
dich acid khac nhau: acid acetic, acid hydrocloric,
acid tartaric. So sanh dién tich pic cac dung dich
acid khac nhau, danh gia va lua chon dung dich
acid thich hgp. Két qua ham lugng curcuminoid
chiét dugc theo loai dung dich acid dudc thé hién
trong Bang 1.

Bang 1. Két qua khao sat lua chon
dung dich acid

Dung dich acid Dién tich pic
CURI 30052186
Acid acetic CURII 10043059
CUR III 9010986
CURI 27395717
Acid hydrocloric/ CURII 9113331
CUR III 8374634
CURI 37361629
Acid tartaric CURII 10500734
CUR III 8532541

Nhdn xét: dung dich acid gilp thu hoéi
curcuminoid tir dich chiét kiém, qua khao sat cho
thay acid tartaric cho hiéu qua thu hoi tot nhat
vdi ham lugng curcuminoid va dién tich dinh cao
nhat. Lua chon acid tartaric d& acid hda dich
kiém cho quy trinh chiét.

3.1.4. Khao sat anh hudéng cua pH
acid héa dich kiém. Tién hanh acid héa mau
dich chiét kiém vdi acid tartaric trong cing mot
diéu kién nhung vdi cac pH acid khac nhau: acid
acetic, acid hydrocloric, acid tartaric. So sanh
dién tich pic cac pH acid khac nhau, danh gia va
lva chon pH acid thich hgp. Két qua ham lugng
curcuminoid chiét dugc theo pH acid hoéa dich
kiém dugc thé hién trong Hinh 3.

Hinh 3. Sac ky do khao sat pH acid hoa dich
kiémy (a) pH 2; (b) pH 3; (c) pH 4.

Nhdn xét: Ham lugng curcuminoid thu dugc
khac nhau ro rét khi dich chiét kiem dugc acid
hda vé cac pH khac nhau. pH 3 cho ham lugng
curcuminoid va dién tich dinh t6t nhat. Lua chon
pH acid hda thich hgp nhat la 3.

-----

3.1.5. Khao sat anh hudng cua thdoi
gian lang tua. Dung dich sau khi da dudc kiém
héa va acid héa tSi pH thich hgp. Tién hanh dé
Idng dung dich & 2-8°C trong cung mét diéu kién
nhung vGi cac thdi gian khac nhau: 4, 8, 12, 24
gid. So sanh dién tich pic, danh gia va lua chon
thdi gian 13ng tba thich hop. K&t qua ham lugng
curcuminoid chiét dudc theo thdi gian lang tua
dugc thé hién trong Bang 2.

Bang 2. Két qua khdo sat anh huong
cua thoi gian lang tua

Thai gian lang taa Dién tich pic
CURI 33958567
4 gic CURII 10170070
CUR III 9008056
CURI 32473948
8 gio CURII 9767698
CUR III 8815089
CURI 27372346
12 gi¢ CURII 8277845
CUR III 7559937
CURI 27058459
24 gic CURII 8186203
CUR ITT 7564419

Nh644199: K 644199hh 644199h pico
th4199h pician lldang tdadard rét khi dich chiét
kiém dugc acid hdéa vé cac pH khac nhau. pp do
bi phan hdy. Khi tang thgi gian Iang tda tir 8 gio
Ién 12 giG thi dién tich dinh sé gidm mot cach
dang ké&. Do d6, dé& Do do, dpico th4199h pician
ll3ng tuadard rét khi dich chiét kiém dugc ac

3.2. Xac dinh ham lugng curcuminoid
trong cao chuan héa Nghé vang. Xay dung
dudng chudn va khoang tuyén tinh

Bang 3. Két qua khado sat dudng chudn va khodng tuyén tinh

C (ug/mL)
CURI 7,5 15 18 30 [ 375 | 45 60
CURII 2,5 5 6 10 | 125 [ 15 20
CUR III 2,5 5 6 10 [ 125 | 15 20

Phuong trinh hoi quy

CURI: y= 613109x + 709070, R? = 0,9922

CUR II: y= 684435x + 165078, R? = 0,9915

CURIII: y= 671274x + 128847, R? = 0,9900
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Hinh 4. D6 thi tuyén tinh cua curcuminoid trong cao chudn héa
Xac dinh ham lugng curcuminoid trong cao chuin héa
Dung dich thd Can chinh xac khoang 3 mg cao chuan héa cho vao binh dinh mirc 20 mL.
Thém methanol vira d, 1c déu. Loc qua mang loc kich thudc 0,45 pm. Thuc hién trén 3 mau khac
nhau, tinh dién tich dinh trung binh (Sw). Thay Sw vao phuaong trinh tuyén tinh ta dugc Bang 4.
Bang 4. Két qua 3 mau thu’ xac dinh ham luong curcuminoid toan phan trong cao

Dién tich pic Nong do Ham lugng
Mau 1 Mau 2 Mau 3 Trung binh (ppm) (%)
CURI 15509683 13928733 16746402 15394939 22,93 17,20
CURII 4824362 4363629 5163180 4783724 7,13 5,34
CURIII 4998786 4511518 5361367 4957224 7,38 4,92

Hinh 5. Sac ky dé 3 mau thar xac dinh ham
luong curcuminoid toan phén trong cao
(a) mau 1; (b) mau 2; (c) mau 3
Nhdn xét: Két qua thu dugc khi chiét xuat
theo quy trinh t8i uu cho thdy téng ham lugng
phan trdm curcuminoid thu dugc kha tugng dong,
ham lugng phan trém trung binh la 27,5%.

IV. BAN LUAN
4.1.Két qua khao sat cac yéu to anh
huéng dén quy trinh chiét xuat. Nghién ciru

Ham lugng curcuminoid toan phan trong cao khoang 27,5%

hién tai sir dung dic tinh thay d6i d6 tan cla
curcuminoid trong dung dich kiém va acid dé chiét
xuat tao cao chuan hda tir bot Nghé khd. Ching toi
da xay dung thanh cong quy trinh chiét t6i uu sau
khi khao sat cac yéu té anh hudng.

Loai kidm dudc dung phai di manh dé chiét
xudt dugc nhiéu san phadm. Poan Xuan Tuyén
bdo cdo rang NaOH va KOH la hai dung dich
kiém thich hgp cho hiéu qua chiét xuat tuong
dudng nhau & cung noéng do [1]. Trong nghién
ctru hién tai, NaOH cho ham lugng curcuminoid
chiét dugc va dién tich dinh t6t han KOH, c6 thé
la do chdng t6i sir dung mau thir I6n hon nghién
cltu trudc.

Nghién cltu trudc day cling cho thay pH
cang cao thi ham lugng curcuminoid va dién tich
dinh cang cao, dac biét la khoang pH 10-13. Tuy
nhién, khi giad tri pH 16n hon 13, ham Iugng
curcuminoid thu dugc giam, khong nén st dung
dung dich c6 néng d6 dam dac nham giam t6c
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do phan hay curcuminoid [1].

pH kiém gilp tdng kha nang hoa tan nhung
lai 1am gidm sinh khd dung va dd 6n dinh cla
curcuminoid, trong khi pH acid gilp thu hoi
curcuminoid t6t hon [5]. Phat hién clia ching toi
cho thady st dung acid tartaric thu h6i dugc ham
lugng curcuminoid va dién tich dinh tot nhat
trong cac acid da khao sat. Diéu nay cé thé lién
guan dén cau trdc cla acid tartaric cd 2 chirc
acid, khi acid hda tao hiéu ing khéng gian gilp
két tha dudc gilr lai dé dang han khi qua loc.
Phat hién nay da dugc Doan Xudn Tuyén va
cbng su bao cao trudc day [1].

DaGi véi van dé acid hda dich kiém, bao cao
trudc day cho rang pH dich kiém sau khi dugc
acid hoa trong khoang 2-4 cho hiéu qua cao nhat
[1]. MGt nghién clru khac gan day cling chi ra
rang dich chiét c6 pH 2 &n dinh trong thdi gian
lau han va thu hoi dudc ham lugng curcumin cao
han va so vdi pH 5 [5]. Diéu nay ciling dugc
ching t6i quan sat, khi dién tich dinh va ham
lugng curcuminoid & pH 3 la t6t nhat.

Yéu t0 thdi glan la mot trong nhu‘ng diéu
kién quyét dinh san pham thu dugc khi ma hdn
hgp curcuminoid phéan hiay theo thGi gian.
Nghién clru trudc day cling quan sat thdy ham
lugng curcumin thu héi dudgc tuong d6i 6n dinh
trudc khi thGi gian chiét dudi 5 giG va cod xu
hudng giam dan sau 5 giG & bat ky pH nao [5].
Trong thuc nghiém, khi ching t6i tang thdi gian
I&ng tha tir 8 git 1én 12 gid thi dién tich dinh sé
giam mdt cach dang ké. Piéu nay cling da dugc
Doan Xuan Tuyén ghi nhan [1].

4.2, Ung dung quy trinh t6i uu vao
chiét cao chuan héa curcuminoid. Trong
nghién clu hién tai, sau khi xac dinh cac yéu t6
can thiét cho quy trinh chiét téi uu, chidng toi da
chiét xudt thanh c6ng 100 g cao chudn hoa
curcuminoid tir 2 Kg bdt Nghé vang. Téng ham
lugng phan trdm curcuminoid trong san pham
dat 27,5%. Nhu vay c6 thé thiy, san lugng chiét
xuat cla chung to6i kha cao. Néu so sanh vdi cac
phuong phap chiét xuat cong nghiép khac, san
lugng chiét xudt khd thdp hon dang k&, dao
dong tlr 5-18% [8]. Tuy nhién, trong nghién clu
clia Poan Xuan Tuyén va cong su, tac gia cling
str dung cach thlrc chiét xuat tuong tu’ chidng toi,
tong ham lugng phan trdm curcuminoid ghi nhan
dudc hon 50% [1]. Piéu nay cé thé la do quy
trinh chiét cia ho dugc t6i uu hda tét han. Nhu
vay, co thé thdy tiém ndng rat I6n cua k¥ thut
chiét xuat curcuminoid nay rat dang dugc nghién
clu va Ung dung réng rai.
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Chung t6i budc dau da xay dung thanh cong
quy trinh chiét cao chudn hoéa cé kiém soat ham
lugng curcuminoid tir bt Nghé khd so ché tur
than ré Nghé vang tuci. Quy trinh chiét xuat
dugc dé xudt nhu sau: M3u bot Nghé dugc lam
am, bé sung ethanol 95°va ngdm lanh trong 24
gi¢ thu dugc dich chiét con. Sau dd, co quay
chan khong thu dugc cao Nghé. Cao Nghé ti€p
tuc dugc kiém hda baéng dung dich NaOH vdi pH
13, chiét trong 30 phut, thu lay dich chiét. Dich
chiét kiém sau d6 dugc acid hdéa bang acid
tartaric dén pH 3 d€ curcuminoid két tda, gitr yén
@ nhiét do 2-8°C trong 4 gid. Loc tua, thu dugc
curcuminoid tho. TUr 2 Kg bot Nghé, chiét xuat
dugc 100 g cao chudn hdéa cd tdng ham lugng
phan tram la 27,5%. Quy trinh dé xuat nay co
tiém ndng trién khai trén quy md cdng nghiép dé
phét trién cac dang san phdm bao ché ¢4 tinh an
toan va hiéu qua.
TAI LIEU THAM KHAO

1. Poan Xuan Tuyen (2019), Xay dung va t6i uu
hoa quy trlnh chiét xuat curcuminoid tu du ph&m
bot Nghé vang, Luan van Thac si Dudc hoc,
Trudng Pai hoc Y Dugc Thanh phé H6 Chi Minh.

2. Ahmad R.S., et al. (2020), “Biochemistry,
safety, pharmacological activities, and clinical
applications of turmeric: a mechanistic review”,
Evid Based Complement Alternat Med,
2020:7656919.

3. Fu Y.S,, et al. (2021), "“Pharmacological
properties and underlying mechanisms of curcumin
and prospects in medicinal potential”, Biomed
Pharmacother, 141:111888.

4. Kharat M., Du Z., Zhang G., McClements D.J.
(2017), “Physical and chemical stability of
curcumin in aqueous solutions and emulsions:
impact of pH, temperature, and molecular
environment”, J Agric Food Chem, 65(8), pp. 1525-1532.

5. Le H.T., Fauster T., Haas K., Jaeger H.
(2022), "Aqueous extraction of curcuminoids from
Curcuma longa: effect of cell disintegration pre-
treatment and extraction condition”, Food Bioproc
Tech, 15(6), pp. 1359-1373.

6. Patil S.S., Pathak A., Rathod V.K. (2021),
“Optimization and kinetic study of ultrasound
assisted deep eutectic solvent based extraction: a
greener route for extraction of curcuminoids from
Curcuma longa”, Ultrason Sonochem, 70:105267.

7. Ruesgas-Ramon M., Figueroa-Espinoza M.C.,
Durand E. (2017), “Application of deep eutectic
solvents (DES) for phenolic compounds extraction:
overview, challenges, and opportunities”, J Agric
Food Chem, 65(18). pp. 3591-3601.

8. Singh K., et al. (2022), “Impact of areen
extraction on curcuminoid content. antioxidant
activities and anti-cancer efficiency (in vitro) from
turmeric rhizomes (Curcuma longa L.)”, Foods,
11(22):3633.



