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Summary

Germacrone in Curcuma singularis extract has a number of biological activities, especially
anticancer. An HPLC method was developed for quantitative analysis of germacrone in the extract.
A Phenomenex Gemini C18 column (250 mm x 4.6 mm, 5 um) was used. Column temperature was
25 °C, injection volume - 50 ul, detector DAD - 214 nm. Mobile phase - acetonitrile and water (48.5
: 51.5), in isocratic mode, flow rate - 1 mi/min. The method was validated in terms of spectificity,
system suitability, precision, accuracy and linear range. All data proved the proposed method was
suitable for determination of germacrone in Curcuma singularis extracts.

Keywords: Curcuma singularis, sém da, germacrone, HPLC.

Pat van dé

Cay sam da hay con goi la cay khde, co tén
khoa hoc la Curcuma singularis, thuéc chi Nghé
(Curcuma), ho Girng (Zingiberaceae), bd Girng
(Zingiberales). Cay sam da dwoc phat hién lan
dau tién & Viét Nam va phan bb cha yéu & cac
vung dién tich nhé thuéc Huyén Kbang (Gia Lai)
va Huyén Kpléng (Kon Tum). M6t sé hop chét
dang chd y v&i ham lwong cao trong cao chiét
tr ré (ct) cay sdm da nhw camphor (25,83%),
germacron (8,00%), caryophyllen oxid (4,48%),
terpinen-4-ol (3,84%) va germacron-4,5-epoxid
(3,84%) . Trong d6, germacron la hop chat
dang chi y duwoc phat hién thay trong cay sam
da. Germacron s& htru mot sé hoat tinh sinh hoc
nhw khang viém va khang ung thw. Germacron
cam (ng apoptosis té bao ung thw gan HepG2
théng qua viéc (¢ ché con dwong tin hiéu
JAK2/STAT3 ¥ Nghién ctvu ctia Zhong cho thay
hiéu qua trc ché sy tang sinh ctia germacron trén
cac dong té bao ung thw vi MCF-7 va MDA-MB-
231 Pl Nghién ctu nay ciing cho thay hiéu qua
cOng hop gira germacron
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va thubc diéu tri ung thw (methotrexat va
5-fluorouracil) trong viéc tiéu diét t& bao ung thw
v . M6t nghién ctru khac cho thay tac dung tre
ché tang sinh cGia germacron déi v&i cac té bao
u than kinh dém théng qua viéc didu hoa biéu
hién cac protein lién quan t&i con duwong
apoptosis °l. Cac két qua nghién clru trén cho
thdy tiém nang khang ung thw cha hop chét
germacron. Do vay, nghién ctvu dwoc tién hanh
v&i muc tiéu xay dwng quy trinh dinh lwgng
chuan germacron trong cao chiét tir ré (cd) cay
sam da, tr do lam tién d& cho cac nghién ctru
tiép theo trén cay nay.

Nguyén liéu va phwong phap

Nguyén liéu

Hinh 1. Hinh thai cda ré ci cdy sam déa (A) va
bot dwore liéu tir cu ré cay sém da (B)

Cay sdm da dwoc thu nhap tai Huyén Kbang,
Tinh Gia Lai tai cac thoi diém khac nhau
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(thang 5/2019, thang 10/2019 va thang 3/2020).
Pinh danh thuc vat hoc dugc tién hanh béi TS.
Dang Van Son, tai Vién Sinh hoc Nhiét déi. Mau
dinh danh (ITB-2019-002) dwoc Iwu gilr tai Vién
Sinh hoc Nhiét d¢i, Vién Han Iam Khoa hoc va
Cong nghé Viét Nam. Ré cl cay sam da dwoc rira
sach, cat lat, sy kho va tao bot dwoc liéu (hinh 1).

Dung méi héa chét

Chét d6i chiéu: Germacron (TRC, Canada).

Cac dung mdi, héa chat si¢ dung dat tiéu
chuan st dung cho HPLC (Merck, Hoa KY).

Thiét bi va dung cu nghién ctru

Hé théng sac ki 16ng hiéu nang cao Agilent
1260 Quaternary pump G1311, Standard
Autosampler G1329, Diode Array and Multiple
Wavelength Detector G1315. Co6t phan tich
Phenomenex Gemini C18 (250 x 4,6 mm, 5 um).
Can phan tich Sartorius Practum 224-1S d6
chinh xac + 0,1 mg. Bé siéu am Elma S180H.
Binh dinh muc, pipet va cac dung cu thay tinh
¢6 db chinh xac phu hop.

Phwong phap nghién ctru

Diéu kién sac ki: Cot sic ki pha dao
Phenomenex Gemini C18 (250 mm x 4,6 mm,
5 um), nhiét dd cot 25 °C, thé tich tiém méu
50 ul, dadu do DAD phat hién & budc séng 214
nm. Pha déng ddng dong acetonitril - nwéc
(48,5: 51,5), tbc dd dong 1 mi/phut.

Chuén bj mau déi chiéu: Can chinh xac
khodng 45 mg chéat chuadn germacron, hoa tan
trong binh dinh mdc 100 ml v&i dung mbi
dimethylsulfoxid. L&y chinh x&c 1 ml dung dich
thu dwoc pha loang trong binh dinh mdc 50 ml
véi dung méi pha dong cla diéu kién sac ki.
Tiép tuc pha lay chinh xac 10 ml dung dich vira
thu dwoc cho vao binh dinh mirec 25 ml, thém
dung méi pha déng, lac déu. Loc qua mang loc
0,45 um. Dung dich dbi chiéu c6 ndng do
khoang 3,6 mcg/ml.

Chuén bi mau thd: Can chinh xac khoang
200 mg cao chiét tir cay sam da cho vao binh
dinh m&c 100 ml, thém khoang 80 ml

Trong do:

X: ham lwong (%) germacron cé trong cao
chiét.

Sy dién tich pic cta germacron trong dung
dich ther.

S.. dién tich pic cta germacron trong dung
dich déi chiéu.

D;: d6 pha lodng mau thir.

D.: d6 pha lodng méau dbi chiéu.

H%: ham &m cda cao chiét.

C%: ham luong chét chuén germacron.

my: khéi lwong doi ch/eu (mg).

my: khéi long cao cdn dé pha méu thir (mg).

Tham dinh quy trinh phan tich: Quy trinh
phan tich vira xay dwng dwoc thdm dinh tinh
d&c hiéu, tinh twong thich hé théng, 6 dung, do
chinh xac (do 13p lai, do chinh xac trung g|an va
khoang tuyen tinh theo huwéng dan cla ICH !

Két qua nghién ctru

Khao sat ty Ié dung moi
trong diéu kién sac ki

Tién hanh sac ki véi ty 1& dung modi pha dong
theo tai liéu tham khado: Acetonitril - nwéc -
methanol - acid phosphoric (550:225:225:1). Két
qua thu dwoc cho thdy pic germacron cé thoi
gian lvu ngén nhwng bi dinh vé&i pic cia cac
chat khac cé trong mau thir. Tién hanh giam ty
l& acetonitril va methanol trong hén hop dung
moi pha dong vé acetonitril - nuwdc - acid
phosphoric (50:50:0,1) thAy pic germacron da
tach han khdi cac pic Ién khac trong sac ki dd
mau thtr nhung do tinh khiét pic chwa dat yéu
cau. Tiép tuc thay ddi ty 1& dung méi thay véi ty
& acetonitril - nwéc (48,5:51,5) pic germacron
dat yéu ciu vé do tinh khiét pic v&i dau do DAD.
Acid phosphoric khéng &nh hudng dén két qua
thu dwoc. TUr két qua khao sat trén ty 1& dung
méi pha dong duwoc lwa chon nhw phan diéu
kién s&c ki da trinh bay.

Tham dinh quy trinh phan tich

Bang 1. Két qua tham dinh
tinh twong thich hé théng

pha doéng

dimethylsulfoxid, siéu @m khong gia nhiét trong ¢ S Hés6  S6 dia
20 phut, thém dung moi dimethylsulfoxid dén STT (that) (ﬂAi’;iS) qai ly thuyét
vach, lac deu. Lay chinh xac 5 ml dung dich thu xwng
dwoc cho vao binh dinh mic 100 ml, thém dung 1 47,967 405,075 0,937 20253
mdi pha dong cudia diéu kién sac ki dén vach, lac 2 48,046 403,968 0,921 20321
déu. Dung dich mu th&r dwoc loc qua mang loc 3 48,073 406,768 0,970 20343
0,45 um. 4 48125 407,862 0925 20390
Ham lwong % germacron trong cao chiét 5 48,105 407,535 0,928 20032
dwoc tinh theo cng thtrc: 6 48,087 407,286 0,964 19402
; S Co% D B 48,067 406,416
X(%):_txmcx ° : %100 SD 0,056 1,550
S, D, x(1—H%) RSD% 0,117 0,381
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Tinh twong thich hé théng

Tién hanh séc ki 6 |an lién tiép mau hén hop
dbi chiéu & néng dd6 100% néng dd khao sat
theo diéu kién da chon. Két qua thoi gian lwu va
dién tich pic dworc trinh bay trong bang 1.

Két qua thdm dinh cho thay thdi gian lwu va
dién tich pic ctia germacron & 6 lan séc ki khac
nhau c6 RSD < 2% va ¢ hé sé dbi xirng cling
nhw sé dia ly thuyét dat yéu ciu. Vay quy trinh
dinh lwong dat tinh twong thich hé théng.

D6 dac hiéu

Két qud cho thdy séc ky d6 ctia mau dbi
chiéu germacron va mau th cho pic cé thoi
gian lwu twong tw nhau (hinh 2). Phd UV cua pic
trong mau germacron ddi chiéu va mau thir co
hinh dang va cac dinh hap thu cuc dai twong tw
nhau. Sac ky d6 ctia mau dung moéi khéng xuat
hién pic & trong khoang thoi gian Iwu twong &ng
v&i pic d6i chiéu. Sac ky db ctia mau thir thém
ddi chiéu cho pic c6 thei gian lwu twong tw véi
pic cia mau dbi chiéu va mau thr nhuwng co
dién tich pic I&n hon. Nhw vay quy trinh c6 tinh
dac hiéu.

Hinh 2. Sdc ki d6 mau dung méi (1), mau thir (2), mau dbi chiéu (3),
mau tha thém doi chiéu (4) va phé UV cda germacron

Khoang tuyén tinh
Chuén bi cac dung dich germacron déi chiéu
¢6 ndng do twong ng 25%, 50%, 100%, 175%,
250% so v&i ndng do khdo sat & bang 2. Tién
hanh s&c ki cac mau hén hop dbi chiéu trén.
Bang 2. Két qua thdm dinh khoang tuyén tinh

Néng dé germacron déi Dién tich pic

chiéu (mcg/ml) (uAU.s)
0,9 99,756
1,8 207,678
3,6 410,797
6,3 735,358
9 1053,225

S dung tréc nghiém thdng ké F cho thay c6
sy twong quan chat ché gitra ndng do ddi chiéu
va dién tich pic thu dwoc trén sac ki dd voi hé
s6 twong quan R? = 0,99996. Trac nghiém t cho
thdy hé so tw do trong phuong trinh hdi quy
khéng c6 y nghia théng k& (o = 0,01). Vay
phwong trinh héi quy tuyén tinh y = 117,7078x.

Do Iap lai
Tién hanh séc ky sau mau thir dwoc chuén bi
theo quy trinh dinh lvong thu dwoc két qua theo
bang 3.
Bang 3. Két quéa tham dinh do I&p lai

Khéi lwgng  Dién tich Ham lwong
T can mau pic germacron
thtr (mg) ((vAU.s) trong cao (%)

1 205,0 370,834 3,205
2 202,0 369,301 3,239
3 204,5 370,158 3,207
4 206,0 376,251 3,236
5 206,4 382,176 3,280
6 204,8 374,21 3,237
Trung binh 3,234
SD 0,028
RSD% 0,851

Két qud cho thdy RSD% cla gia tri ham
lwong germacron khi tién hanh sac ki 6 mau thir
riéng biét nhé hon 2%. Quy trinh dinh lwgng dat
yéu cau vé do 1ap lai.
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Bang 4. Két quéa tham dinh do chinh xéc

D6 chinh xac trung gian

trung gian Tién hanh sé&c ki sdu mau thir khac dwoc tién
hanh bc’gi mot nguwdi thyee hién khac & mot ngéy
Khéi Iwong L Ham lwong khac. Két qua do chinh xac trung gian dwoc thé
A 4 Dién tich N N 2 A ) s
TT  canmau : germacron hién theo bang 4. Trac nghiém thong ké cho
, pic (uAU.s) X ;n neo ban nghier ceho
thir (mg) trong cao (%)  thay két qua ham luong cac chét thu duoc & hai
1 2089 397,935 3,375 lan thuc hién khac nhau khéng c6 ¥ nghia (o =
2 2046 375,941 3,255 0,01). Quy trinh dinh lvong dat yéu cau do
3 206,7 389,536 3,339 chinh xac trung gian.
4 206,2 381,864 3,281 D6 du
6 dung
5 2004 379,813 3,298 .z s L . . X s JOTRY
Tién hanh sac ky cac mau thir thém ddi chiéu
6 205,7 390,945 3,367 S a0 o A s
Truna binh 3319 & cac mire nong do 80%, 100% va 120%, moi
g , N N 5 2 G
SD 0.048 nong do thuc hién ba mau riéng biét. Két qua do
RSD% 1460 dung duoc thé hién theo bang 5. Két qua cho
thay ty 1é héi phuc ctia chin mau déu nam trong
khoang 98 - 102% va RSD nho hon 2%. Quy
trinh dinh lwvgng dat yéu cau dé dung.
Bang 5. Két quéa tham dinh do ding
N5ng d_é déi £ . e PP . . [ S > opa g A:
chidu thém Lu’qng d"OI chiéu Dién tich pic Lwong gm chiéu tim Ty Ié héi phuc
vio thém vao (mg) (uAU.s) thay (mg) (%)
36 711,163 35,638 98,994
36 708,768 35,372 98,256
80% 36 717,277 36,313 100,870
Trung binh 99,373
RSD% 1,356
45 790,646 44,429 98,732
45 803,241 45,824 101,832
100% 45 797,524 45,193 100,429
Trung binh 100,331
RSD% 1,547
54 870,690 53,298 98,700
54 874,505 53,719 99,480
120% 54 869,196 53,132 98,393
Trung binh 98,858
RSD% 0,567

('ng dung quy trinh dinh lwong germacron 3
Bang 6. Két qua dinh lurong germacron trong cac mau cao khac nhau

Khéi Ivong can

Ham Iwong germacron

Mau cao méu ther (mg) Dién tich pic (1AU.s) trong cao (%)
198,2 357,815 3,198
M1 198 350,903 3,140
198,6 355,689 3,173
200,0 177,755 1,575
M2 198,7 175,969 1,569
198,8 170,024 1,515
200,0 152,514 1,351
M3 196,3 155,262 1,401
198,5 152,610 1,362
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Quy trinh dinh lwong sau khi dwoc thdm dinh
dwoc ap dung dé xac dinh ndng d6 germacron
c6 trong cao chiét tv sAm da & nhing thoi diém
khac nhau (bang 6).

Két luan

Germacron trong cay sam da cé tac dung
khang ung thw hiéu qua, da dwoc kiém chirng
bang nhiéu nghién ctru dwoc ly. Nghién clru nay
da xady dwng duwgc quy trinh dinh lwong
germacron trong cao chiét tir cay sam da. Quy
trinh dwoc thdm dinh theo huwéng dan cia ICH
cho két qua phu hop véi yéu ciu. Ung dung quy
trinh vao dinh lwong cac mau cao chiét sam da
c6 thoi diém thu hai khac nhau nhan thay yéu té
nay cé anh hudng dén ham lwong germacron.
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