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Phwong phap nghié

THAM PINH PHUONG PHAP XAC PINH PONG THOI 4-
HYDROXYDERRICIN VA XANTHOANGELOL TRONG THUC
PHAM CHUC NANG BANG SAC KY LONG HIEU NANG CAO

Nguyén Vin S, L& Hong Diing

) ] Vién Dinh duong, Ha Ngi
TOM TAT
Muc tiéu: Tham dinh phwong phap xac dinh ddng thoi 4-hydroxyderricin va

xanthoangelol trong thwe phdm chirc ndng béng séc ky 1dng hiéu ndng cao véi detector
mang diod.

Phwong phap: 4-hydroxyderricin va xanthoangelol dwoc chiét ra khdi nén mau bang
cach siéu am trong hon hop methanol/nwéc (8/2) trong 30 phit va duoc tach bang cot
sac ky pha dao C18, pha dong gom methanol va nwéc. Toc dé dong la 1mL/phut, bwédc
séng clia detector dwoc cai dat 370 nm.

Két qua: Khoadng tuyép tinh ctia 4-hydroxyderricin ttr 4,7 — 235 pg/ml va xanthoangelol tir 5,35
—267,5 pg/ml voi hé so twong quan R20,9996. Gidi han dinh lwgng cua 4-hydroxyderricin
va xanthoangelol twong trng la 0,24 mg/g va 0,35 mg/g. Phwong phap cé d6 thu hoi nam
trong khoang tlr 95,7 — 100,7%, v&i hé s bién thién (CV%) tr 2,9 — 4,6%.

Két luan: Céac théng sd thdm dinh ctia phwong phap dat yéu ciu theo AOAC. DPay la
phwong phap don gian, dang tin cay va cé thé st dung dé nghién cru va kiém soat ham
lweng 4-hydroxyderricin va xanthoangelol trong thyc phdm chirc nang.

Twr khéa: 4-hydroxyderricin va xanthoangelol, thuc phdm chirc néng, sac ky 1éng hiéu
néang cao.

VALIDATION OF METHOD FOR DETERMINATION OF
4-HYDROXYDERRICIN VA XANTHOANGELOL IN FUNCTION
FOOD BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY

ABSTRACT

Aims: To validate a method to determine of 4-hydroxyderricin va xanthoangelol
concentration in functional food by high performance liquid chromatography
with a photodiode array detector.

Methods: 4-hydroxyderricin and xanthoangelol were extracted by sonication in
methanol 80% in water for 30 min and separated by a reversed phase C18 column
using a mobile phase including methanol and water. The flow rate was set to 1.0
ml.min"! and the PDA detector was performed at 370 nm. \

Results: The validated method proved to be linear in the range of 4.7 — 235 pg.ml°
1 for 4-hydroxyderricin and 5.35 — 267.5 pg.ml* for xanthoangelol with R was
0.9999, respectively. The quantification limit of 4-hydroxyderricin and
xanthoangelol were 0.24 mg/g and 0.35 mg/g, respectively. The recovery of 4-
hydroxyderricin va xanthoangelol was within the range of 95.7 — 100.7%, with
the coefficient of variation (CV%) of 2.9 - 4.6%.
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Conclusion: The validated parameters have met the requirement of Association
of Official Analytical Collaboration (AOAC). This reliable method would be
useful for the study and quality control of 4-hydroxyderricin va xanthoangelol in

functional food.

Keywords: 4-hydroxyderricin va xanthoangelol, health supplement,
high performance liquid chromatography.

|. PAT VAN DE

4-hydroxyderricin va xanthoangelol
la hai hop chat quan trong nhat thudc
nhém chalcone, mot nhdm céc hop chat
polyphenol dic biét dugc tim thay trong
cay Ashitaba tir Nhat Ban. Ashitaba la tén
goi cia mot loai cdy thao, cé tén khoa hoc
la Angelica keiskei, thuoc ho Hoa téan
(Umbelliferae) hay con goi la ho Ca rot
(Apiaceae). Tén goi cua cay dugc ghep tur
chir “Ashita” = ngay mai, va “ba” = 14,
nghia 1a “la ctia ngay mai”. Pay la mot
loai cay song tu nhién ¢ dao lzu va bén
dao lzu, Bouso va Miura (nay thuoc phu
Tokyo) cua Nhat Ban. Tu lau, dan trén
dao da dung 1a cdy nay lam thyc pham an
hang ngay nhu mot loai rau hay cho vao
sup. Than cay Ashitaba khi cit ngang s&
chay ra mot chat sap mau vang, chi tim
thdy duy nhat & cay Ashitaba va khdng co
trong cac cay khac cung ho. Trong séap
mau vang nady c6 rat nhidu hop chat
polyphenol va duwoc goi la chalcones,
trong d6 nhiéu nhat 1a 4-hydroxyderricin
va xanthoangelol [1].

(A)

Hinh 1. Céng thizc cau tqo cua 4-
hydroxyderricin (A) va xanthoangelol (B)

Theo nghién cuu cua Linsay K [2], c6
22 loai polyphenol thugc nhém chalcone
dugc phat hién tir cdy Ashitaba trong d6
ham luong cao nhat thugc vé 2 chat 4-
hydroxyderricin va xanthoangelol, vi vay
hai chat nay duoc quan tdm nhiéu hon ca
trong cac nghién ctru thuc nghiém vé tac
dung ddi véi sic khoe.

Nhiéu nghién ctru da dugc cong b vé
tac dung sinh ly cé lgi cua chalcone [2, 3],
bao gém kha ning khang khuan, khang
khdi u[4, 5], chéng viém da day, hoat tinh
chéng huyét khéi [6]. Gan day, cac
nghién cau & Nhat Ban va mét s6 nudc
khac quan tdm hon dén kha ning lam
giam mé& noi tang va tac dung tét doi véi
hoi ching rdi loan chuyén hoa lipid. Co
ché hoat dong cua chalcone duoc cho la
ting san xuat adiponectin - mot loai
protein hormone vai trd thuc day su diéu
hoa glucose va oxy hoa acid béo, cé kha
nang lam giam ma trong ni tang [7].

Hién nay, cac nghién ciu vé hop chat
chalcone, 4-hydroxyderricin va
xanthoangelol Ia kha méi, vi vay chua c6
nhiéu nghién ctu vé phan tich duoc cong
bé. Phuong phap HPLC dugc tng dung
trong mot nghién ciu dé xac dinh
chalcone tir cac bo phan cua cay
Ashitaba. Mau sau khi chiét duoc tach
qua cot C18, sir dung hon hop methanol,
nudc va acid formic, sau d6 dugc dinh
lugng ¢ bude séng 370 nm [8]. Phuong
phap sic ky phan bd nguoc dong toc do
cao dé tach 4-hydroxyderricin va
xanthoangelol tr nguyén liéu cay
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Angelica keiskei cia Han Quéc, trong do
ding 2 hé dung mdi gdm n-hexane—
EtOAc-MeOH-H0 (9:5:9:4) [9], day la
phuong phéap kha phic tap, sir dung nhiéu
loai dung méi khac nhau. Mot ky thuat
nita ciing da duoc str dung dé tach va dinh
luong chalcone 1a phuwong phap sic ky
long khéi phd [10] sir dung phwong phéap
HPLC-ESI-MS/MS dé tach va x4c dinh
16 chit khac nhau tir c4c bo phan cua cay
Ashitaba, dua vao khdi phd va ky thuat
cong huong tir hat nhan. Ky thuat nay cha
yéu dugc ding dé nghién ctru sau vé cac
thanh phan trong cay Angelica keiskei.
Tir cac nghién ciu da coéng bd cho
thdy, phuong phap phan tich phu hop dé
dinh  luwong  4-hydroxyderricin  va
xanthoangelol trong nguyén liéu va san
pham chtrc nang 1a dung sac ky long véi
detector PDA. Vi detector PDA, khoang
bude song xac dinh la rat rong, tir 200 nm
dén 1100 nm, vi vay c6 kha nang xéac dinh
nhiéu hop chat ¢ hap thu tir ngoai, kha
kién. Ngoai ra, detector PDA con c6 chirc
nang quét phé hap thy dé khang dinh do
tinh khiét pic sac ky, ddi chiéu vai chat
chuan va khing dinh su ¢4 mit cua hoat
chét trong mau. Bot Ashitaba chalcone

duoc st dung 1am nguyén liéu chinh dé
san xuat cac san pham bd sung dinh
dudng, thuc pham chic ning. Hién nay
trén thi trudng ¢ cac loai san pham nhu
dang bot udng, dang ché (Ashitaba tea),
dang vién céc loai chira bot chalcone mot
minh hoic két hop véi cac nguyén liéu
khac. Trung tam Y té Makise Nhat Ban la
don vi hang dau nghién ctu vé cac san
pham tir cdy Ashitaba va cd san pham
Ashitaba Chalcone Japonica. Hién trung
tam nay dang hop tac vai Vién Dinh
dudng, chuyén giao nguyén liéu Ashitaba
chalcone va Vién Dinh dudng da nghién
ciu san xuit san pham NINFOOD
Chalcone hd trg chuyén hoa lipid. Ngoai
cac san pham tir Nhat Ban, san pham tur
chalcone con c6 cua cac nudc khac nhu
My, Phillippines. Do vay viéc phat trién
ky thuat xac dinh 4-hydroxyderricin va
xanthoangelol trong cac loai thyc pham
chirc nang 1a rat can thiét, khéng nhitng
hd trg doanh nghiép trong viéc nghién
ctu va cdng bd chat lwong cua san pham
ma con la cdng cu gilp cho cac nha quan
ly kiém soét tot chat lwong cua cac san
pham nay nham bao vé quyén loi va siic
khoe cua nguoi tiéu dung.

Il. PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién cieu

Nguyén liéu va thyc pham chic nang
c6 ngudn gbc Ashitaba. Mau placebo la
mau khong chtra chat phan tich, gom cac
2.2. Hoa chat va thiét bj
2.2.1. Hoa chat

Chat chuan: Chuan 4-hydroxyderricin
ham lugng 97,54% va xanthoangelol ham
luong 98,50% duoc cung cap boi Japan
Bio Science Laboratory Co., Ltd.

Céc hoa chat methanol, nuéc sir dung
loai tinh khiét phan tich.

Pha dung dich chuan va bao quan & -
20°C dén khi dung. Dung dich chuén géc:
Véi mdi chat 4-hydroxyderricin  va

thanh phan vitamin C, vitamin E, b-
caroten, vitamin D, lactose khan, magie
stearate, talc.

xanthoangelol, tién hanh can chinh xac
khoang 20,0 mg chit chuan vao tirng binh
dung mirc 20 ml, hoa tan va dinh muc vira
da biang MeOH/H20 (8/2). Dung dich
chuan lam viéc: tir dung dich chuan géc,
pha day chuin hdn hop ¢ ndéng do cac
chat tir khoang 2 dén 250 (ug/ml) bang
hén hop MeOH/H20 (8/2).
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2.2.2. Thiét bj, dung cu

May HPLC Alliance 2960 véi
detector PDA cua hdang Waters, My. Can
phén tich ME 204T/00 cua hdng Mettler
Toledo, may siéu am S120H cua héang
Elma, may lic vortex VM-10 cua héng
2.3. Phwong phap nghién ctiru
2.3.1. Quy trinh x# ly mdu

Quy trinh xir ly mau duoc tham khao
theo quy trinh cua Yali va cs [11] nhu sau:
Mau duoc ddng nhat k§ trudc khi phan
tich. Can chinh xac khoang 0,1 — 0,2 g
mau vao binh tam giac 50 ml. Sau d6
thém khoang 20 ml hon hop MeOH/H,0
2.3.2. Piéu kign sic ky

Cot HC C18 (4,6 x 100 mm, 5 um) va
tién cot. Nhiét do budng cot: 35°C. Pha
dong: Methanol 80 % trong nudcC.
2.4. Tham dinh phwong phap

Cac thong sb tham dinh thuc hién theo
huéng dan cia AOAC 2016 [12], gom:

Do dac hiéu: Nghién ctu cua chung
t0i su dung detector PDA do vay do dac
hiéu dugc xac dinh bang céch so sanh phd
va thoi gian lyu caa dung dich chuan véi
mau placebo va mau thtr c6 chaa 4-
hydroxyderricin va xanthoangelol.

Khoang tuyén tinh: Chuan bi day
dung dich chuan xanthoangelol va 4-
hydroxyderricin ¢6 nong do ting dan.
Tién hanh bom vao hé théng HPLC dé
xéac dinh tin hiéu do cua chat phan tich.
Xay dung mbi quan hé phu thugc gitra tin
hiéu do va ndng d6 cua chét phan tich.

Gi6i han phat hi¢n (LOD) va gidgi han
dinh luong (LOQ): Pha mét ddy chuan
xanthoangelol va  4-hydroxyderricin

S
S, = &, /4| J—
! b/ v 1 Z(.n — ) Vi

Do chum: Thé hién qua vigc danh gia
do6 lap lai thuc hién ¢ 3 muc nong d6 (moi
muc thuc hién I1ap lai 7 lan). Tinh d6 lap

Sy

Daihan, may siéu &m 3R cua héng
Hettich. Cac loai dung cu théng thuong
khéc cua phong thi nghiém nhu: binh dinh
murc, binh tam giéc, pipet tu dong, ong ly
tam 50ml...

(8/2), tién hanh lic déu, siéu &m 30 phat.
Loc qua gidy loc vao binh dinh mac 25
ml va dinh mac téi vach bang hdn hop
MeOH/H,O (8/2). Dich chiét duoc lic
déu va loc qua mang 0,45 um vao lo dung
mAu rdi bom vao hé théng HPLC.

Detector: PDA ¢ budc séng 370 nm. Toc
d6 dong: 1 ml/phat. Thé tich tiém: 10 pl.

trong khoang lam viéc cta phuong phap
(chang han tir 10 ng/ml d&én 1000 ng/ml).
Tién hanh xac dinh ddy chuan trén HPLC
va xac dinh dién tich peak chuan. Xac
dinh duong hdi quy twong quan giita nong
do6 va dién tich peak (y = bx +a), sau do
xac dinh LOD va LOQ theo cong thtc
sau: LOD =3,3*SD/b; LOQ =10*SD/b

Trong d6 a va b 1a intercept va hé s6
goc cua duong chuan, SD 1a do léch
chuan trung binh caa SD y/x - d6 léch
chuan cua dién tich peak ly thuyét theo
duong chuan (yi) so véi thyc & (yi*), va
Sa la do léch chuan cua hé sé intercept (@
ly thuyet theo dudng chuan so vai thyc té;
xi la ndng do tinh duge theo duong chuan
va xtb 12 nong do trung binh; n 1a sé diém
chuan.

[ —
[ (yi — Ui)*

n—2
lai RSD% cua phép do véi cac khoang
nong do trén.
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Do ding: Thé hién qua viéc danh gia do
thu héi va duoc thuc hién & 3 mic ham luong
thuong ¢6 trong mau thi, tuong Gmg véi mac
LOQ; 1,5xLOQ; 2xLOQ (mdi muc thyc hien
2.5. Xir Iy va danh gia s6 liéu

St dung phan mém di kém theo thiét
bi HPLC dé thu duoc cac sic ky dd, dién
tich pic, thoi gian luu. Sur dung phan mém
Excel dé xay dyng khoang tuyén tinh,

I11. KET QUA VA BAN LUAN
3.1. b dac higu

Két qua phan tich cho thay dung dich
chuan 4-hydroxyderricin va
xanthoangelol va mau thém chuan déu c6
dinh 370 nm (hinh 2), hé s6 tinh khiét cua
pic trong dung dich chuan va mau thi déu
la 1,000. Bén canh d6 thoi gian luu cia

4-hydroxyderricin - 8.487

250.00 nm

309.00 359.00

I3p lai 7 1an). Xéc dinh % gitra ham luong 4-
hydroxyderricin va xanthoangelol trong mau
thém chuan theo thyc nghiém va nong do
chuan thém vao theo ly thuyét.

tinh ti 1¢ thu hdi, d¢ léch chuan. Két qua
cc thong sé thim dinh phuong phép
dugc danh gia dya theo tiéu chuan AOAC
2016 [12].

chat phan tich trong mau chuan va mau
thém chuan tuong ty nhau, Vi gia tri
RSD <1% (hinh 3), va mau placebo
khong xuat hién pic chat phan tich do vay
phuong phap c6 d6 dac hiéu tét.

Xanthoangelol - 10.689

250.00 nm

309.00 350‘.00
Il Il Il

—
370.2 g 49

369.010.69

(@)

4-hydroxyderricin - 8.394

250.00 nm

309.00 359.00

Xanthoangelol - 10.576

250.00 nm

300‘.00 350‘.00
I I I

370.2°8.40

370.210.58

(b)

Hinh 2. Phé PDA ciia dung dich chuan 4-hydroxyderricin va xanthoangelol (a) va
mau thém chudn (b)
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Hinh 3. Sdc ky d6 ciia mau placebo (c), dung dich chuan 4-hydroxyderricin va
xanthoangelol (d) va mau thém chudn 4-hydroxyderricin va xanthoangelol (e)

3.2. Khoang tuyén tinh

Khoang tuyén tinh cia 4-hydroxyderricin
tur 4,7-235 pg/ml va xanthoangelol tur 5,35 —
267,5 pg/ml véi hé sd twong quan R >
0,9996 chitng t6 rang tin hiéu do c6 ti 18

t6t v4i ndng d6 cua chat phan tich (hinh
4). Bén canh d6 d6 chéch tai cac diém nong
do cua duong chuan déu nho hon 15%, dat
yéu cau cia AOAC [12].

Dudng chudn 4-hydroxyderricin

14000000
y=55943x - 106442 . 12000000 y = 49007x - 76047 .
R=0g006 - [ Y Re=0,9999
6000000
L -
*
. 2000000 o
o® o~ ¢
0 50 100 150 200 250 . - 100 150 200 250 00

Duéng chudn xanthoangelol

Hinh 4. 6 thi khodang tuyén tinh cua 4-hydroxyderricin va xanthoangelol

190



Nguyén Vin Sy va cs.

Tap chi Dinh duéng & Thyrc pham 20(6)—2024

3.3. Gidgi han phét hién (LOD) va giéi han dinh lwgng (LOQ) ciia phwong phap

Gidi han phét hién (LOD) va gisi han
dinh luong (LOQ) cua phuong phap phan
tich xanthoangelol va 4-hydroxyderricin
duogc xac dinh theo phuong phap da mo ta o
Muc 2.4, trong d6 dya vao cac sb liéu cua
duong chuan hdi quy gitra dién tich pic va

ndng d6 chét phan tich. Két qua gisi han phat
hién trén thiét bi ddi véi xanthoangelol va 4-
hydroxyderricin twong tng la 0,65 pg/ml va
0,93 pg/ml. Tur quy trinh phan tich va tinh
toan do pha loang, xac dinh duoc gidi han
phat hién ctia phuong phap nhur sau:

Béng 1. Gigi han phat hi¢n va gici han dinh lwong Cuia phirong phdp

Gidi han dinh lugng (mg/g)

Chat phan tich Gi6i han phat hién (mg/g)
4-hydroxyderricin 0,08
xanthoangelol 0,12

0,24
0,35

Sau khi xac dinh duoc gia tri LOQ ly
thuyét cua hai chat, tién hanh thém chuan
mure tuong duong LOQ cua hdn hop hai chat
VA0 Nén mau placebo va danh gia tin hiéu so
v6i nhiéu duong nén. Két qua cho thiy gia tri

S/N cuia ca 2 chét phan tich nam trong khoang
tir 8-10 (Hinh 5). Vi vay cac két qua xac dinh
LOQ cua hai chat theo phuong phép da khao
sat la phu hop.

0.003—

AU
|

[—=

XA -10.681 - 9

4-HD - 8.427-8:9

T T T T T T T T T
2.00 4.00 6.00

T T T T T T T T T T T T T T
8.00 10.00 12.00 14.00

Minutes

Hinh 5. Scc ky do chuan xanthoangelol va 4-hydroxyderricin thém chuan mic LOQ

3.4. D0 l3p lai va @ thu hoi cia phwong phap

Dé xac dinh do lap lai va do thu hdi cia
phuong phép, tién hanh thém chuan & 3 muc
ndng do tuong Gmg voi muc gidi han dinh
luong LOQ, 1,5LOQ va 2 lan LOQ vao 0,2
g nén mau placebo da xac dinh khong chira
xanthoangelol va 4-hydroxyderricin.

Két qua ¢ bang 2 cho thay, do lap lai cua
phuong phap xac dinh 4-hydroxyderricin va
xanthoangelol & 3 muc ndng do cd giétri CV
nam trong khoang tir 2,9 dén 4,6 %, va do thu
hoi tir 95,7 dén 100,7%. Bdi chiéu véi quy
dinh cia AOAC thi két qua nghién ctu cia
chding t6i nam trong gici han cho phép [12].

Bang 2. D¢ lap lai va do diing cua 4-hydroxyderricin va xanthoangelol

Muc nong do xanthoangelol 4-hydroxyderricin
bo lap lai, Dodang DG lap lai, Do dung
CV (%) (%) CV (%) (%)
Tai muc nong d6 LOQ 4,6 100,4 2,9 100,7
Tai mac nong 46 1,5x LOQ 3,8 96,8 33 95,7
Taimicnéng do2xLOQ 41 99,5 3,4 99,8
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IV. KET LUAN

Phuong phap xac dinh  4-
hydroxyderricin va xanthoangelol trong
thuc phiam chirc ning bing sic ky long
cao &p voéi detector PDA di duoc tham
dinh ddy du céc thdng sb gom do dic
hiéu, gigi han phéat hién, gidi han dinh
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