Tap chi Dinh dwong & Thyc pham 19(4+5)-2023

THAM DINH PHUONG PHAP DINH LUONG 5,6-
DEHYDROKAVAIN TRONG LA CAY RIENG AM (ALPINIA

ZEZUMBET) VA BOT RIENG AM BANG KY THUAT SAC KY
LONG HIEU NANG CAO

Lé Thj CGc™, L& Hong Diing, Nguyén Vin Sy

] Vién Dinh duing, Ha Ngi
TOM TAT

Muc tiéu: Tham dinh phwong phap dinh lvong 5,6-dehydrokavain (DK) trong la cay
rieng am (Alpinia zezumbet) va bt rieng am bang ky thuat sac ky léng hiéu nang cao
v&i detector mang diod.
Phwong phap: 5,6-dehydrokavain dwoc chiét ra khéi nén mau bang cach siéu am
trong methanol tai 40 °C; sau dé dwoc tach qua cot C8 véi pha ddng gom methanol va
axit acetic 1%. Thoi gian phan tich 1a 10 phut, detector cai dat bwdc séng phat hién tai
343 nm. CAc thdng s6 tham dinh thwc hién theo huwédng dan ctia AOAC 2016.
Két qua: Khoang tuyén tinh ctia phwong phap tir 0,05 pg/ml tai 10 pg/ml voi hé s6
twong quan r= 1. Gi6i han phat hién cla 5,6 - dehydrokavain trong nén mau la twoi va
bét la lan Iwot la 30,3 ug/100g, 60,6 ug/100g, gi¢i han dinh lweng lan lwot la 100
ug/100g va 200 pg/100g. Phwong phap cé do thu héi trong khoang tr 99,7-104,4 %,
v@i dd lap lai (RSD%) tir 1,0-6,6 %.
Két luan: Cac thong sb thadm dinh ctia phwong phap déu dat yéu ciu theo hwéng dan
cia AOAC. Day la phwong phap don gian, dang tin cay va co thé st dung dé nghién
ctru, xac dinh ham lwgng 5,6 - dehydrokavain trong la va bét riéng am.
Tirkhoa: 5,6-dehydrokavain, cay riéng 4m, Alpinia zezumbet,

sac ky Iéng hiéu néng cao.

VALIDATION METHOD FOR DETERMINATION OF 5,6-
DEHYDROKAVAIN IN FRESH LEAVES AND LEAF POWDER
OF ALPINIA ZERUMBET BY HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY

ABSTRACT

Aims: To validate a method to detect 5,6-dehydrokavain concentration in fresh
leaves and leaf powder of Alpinia zerumbet by high performance liquid
chromatography with a photodiode array detector.

Methods: 5,6-dehydrokavain was extracted by sonication in methanol at 40 °C,
then separated by a reversed phase C8 column using a mobile phase including
methanol and 1% aqueous acetic acid. The analysis time is 10 minutes and the
PDA detector was performed at 343 nm. Validation parameters were performed
according to the guidelines of AOAC 2016.
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Results: The validated method proved to be linear in the range of 0.05 to 10
pg/ml (correlation coefficient: r = 1). The limit of detection in fresh leaves and
leaf powder of Alpinia zerumbet were -30.3 pg/100g and 60.6 pg/100g,
respectively. The limit of quantification in fresh leaves and leaf powder of
Alpinia zerumbet were 100 pg/100g and 200 pg/100g, respectively. The
accuracy was within the range from 99,7 to 104.4 %, with the relative standard

deviation (RSD%) of 1.0 — 6.6 %.

Conclusion: The validated parameters have met the requirement of Association
of Official Agricultural Chemists (AOAC). This reliable method would be
useful for the study and determination of 5,6-dehydrokavain in fresh leaves and

leaf powder of Alpinia zerumbet.

Keywords: 5,6-dehydrokavain, shell ginger, Alpinia zezumbet,
high performance liquid chromatography.

I. PAT VAN PE

Co hai kavalactone chinh trong cay
riéng 4m (Alpinia zezumbet) la dihydro-
5,6-dehydrokavain (DDK) va dan xuét
5,6-dehydrokavain (DK). Hoat chat DK
c6 ham lugng cao nhat trong than ré va
thép nhét trong la [1]. Tuy nhién, sy thay
d6i vé lugng kavalactone dugc biét dén
giita 14, than va than ré, tiy thudc vao vi
tri phat trién va thoi gian thu hoach trong
nam [1]. Ham lugng DK tinh trén trong
luong twoi trong 14, than va than ré lan
lugt 1a 10,0 mg/g; 20,0 mg/g va 100,0
mg/g [1]. Céu trac hoa hoc cua 5,6-
dehydrokavain thé hién ¢ hinh 1 [1].

Hinh 1. Cdu trac héa hoc cua 5,6 -
dehydrokavain (DK)

O Viét Nam, chua c6 nghién ctiu nao
vé cac hoat chat co tir 14 cdy riéng am
ciing nhu chua c6 nghién ciru nao tim
hiéu sy khac nhau vé ham lwong hoat
chat DK trong l4 cay Riéng 4m & giai
doan sinh truong khac nhau (14 non, la
banh tré, 14 gid) va vao cac mua khac
nhau trong nam.
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Trén thé gisi, hau hét cac nghién ciu
da cong bd sir dung k¥ thuat sic ky long
(HPLC) véi detector UV-VIS [1-4], mot

sb it nghién cau str dung ky thuat sac ky
khi GC/IMS [5,6] dé xac dinh DK.

Bot 14 cay Riéng am gidp phong
ngira cac bénh man tinh lién quan dén réi
loan chuyén hoa va ting cudng suc dé
khéang, kich thich tiéu hoa giip an ngon
miéng, cai thién cac bénh nhiém khuan
[7-10]. Trung tdm y hoc Makise Clinic
& Makise Lifeup Laboratary, Nhat Ban
da nghién cttu quy trinh trong véi quy
mo I6n va san Xuat ra hai san pham tir
cay riéng am la Jipang Ginger va Shell
Ginger tai ving dao Okinawa. San pham
nay da duoc st dung hiéu qua tai Nhat
Ban va da duoc ban & thi truong Au My.
Hién nay, tai Viét Nam, Vién Nghién
cuu phat trién Vung dé budce dau nghién
ctru tuyén chon gidng, ving nguyén ligu
va thi nghiém trén quy mo nho, dé tao ra
la cay riéng 4m. Bé dam bao Chat luong
nguon nguyén ligu va phat trién céc san
pham thuc pham bao vé stuc khoe, viéc
xay dung ky thuat dinh lugng cac hoat
chat trong la va bot ngay tai Vién Dinh
dudng la rat can thiét, mot trong s do 1a
hoat chét 5,6-dehydrokavain.
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II. PHUONG PHAP NGHIEN CUU

2.1. Mau phan tich

La: 1& non, & banh té, 1a gia. L& non
la 3 14 tir trén ngon xudng. L& gia la 3-4
la tir dudi goc 1én. L4 banh té 1a 4-5 14
nam gitra 14 non va 14 gia. L& lay theo
mua dugc tinh nhu sau: mua he (thang

2.2. Hoa chit va thiét bi

Hoa chat
Chat chuan: 5,6-dehydrokawain,
PAF  receptor  brinding inhibitor

(abcam®, Hoa Ky), do tinh khiét > 98 %,
bao quan & -20 °C.

Céc hoa chat axit acetic, methanol,
acetonitril sir dung loai tinh khiét phan
tich (PA, >99,9%).

Dung dich chuan goc 1000 pg/ml:
can chinh xac khoang 10,0 mg chat
chuan, hoa tan bang methanol va dinh
murc trong binh dinh mac 10 ml. Bao

Thiét bi, dung cu

Hé thong may HPLC Waters
Alliance gom bom Water 2695 va b
phén bom mau ty dong - Detector Diode
Array 2998 (My) véi phan mém
Empower software.

Cén phan tich ME 204T/00 cua héang
Mettler Toledo, may siéu am Elmasonic

2.3. Xir Iy mau va phan tich sic ky
Quy trinh x& Iy mau

Mau I4 hodc bot da dong nhét, can
chinh xac khoang 1g (doi voi 14 tuoi)
hoac 0,5 g (doi vai bot 18) vao ong ly
tdm 50 ml, sau d6 thém khoang 30 ml
methanol. Lac deu hon hop, siéu am 15
phut doi voi bot la hoac 30 phat véi la
tuoi (40 °C). Ly tam, thu dich chiét vao
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4-6), mua thu (thang 7-9) tinh theo
duong lich.

Bot: bot tur 14 cay riéng am (theo timg
giai doan trong quy trinh ché bién bot).

quan dung dich & nhiét d6 -49°C dén khi
dung.

Dung dich chuan trung gian 100
pg/ml: hat 1ml dung dich chuan géc vao
binh dinh mtc 10ml, dinh mirc d&én vach
bang methanol. Bao quan dung dich ¢
nhiét d6 -49 °C dén khi dung.

Dung dich chuan 1am viéc: day chuan
lam viéc c6 nong do 0,05; 0,01; 0,5; 1; 5;
10 pg/ml duoc pha tir dung dich chuan
trung gian trong methanol. Dung dich
chuan lam viéc pha méi va chi str dung
trong ngay.

S80H (Pirc), may lic vortex Thermolyne
(M¥), may ly tam Hettich (Buc).

Céac dung cu thong thuong khéac caa
phong thi nghiém: binh dinh muc, pipet
tu dong, coc c6 mo, dng dong, phéu, vial
2 ml.

binh dinh mic 100 ml. Chiét lai tia ran
2 1an vé6i 30 ml methanol. Gop dich chiét
vao dinh mic 100 ml, dinh murc téi vach
bang methanol. Lic déu, loc qua mang
loc 0,45 um vao lo dyng mau va bom
vao hé thong HPLC.
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Diéu kign sdc ky

Mau dugc phan tich bing phuong
phap sic ky long hiéu ning cao trén may
HPLC-PDA (hdang Waters, model
Alliance 2690/2996, USA) gdm pha tinh
(cot C8 Inertsill® (35 pm, 4,6 x 150

2.4. Tham dinh phwong phap

Céc thong so tham dinh thuc hi¢n
theo huéng dan cua AOAC 2016 [11]
bao gom:

Tinh chen lgc: Xac dinh bang céach
so sanh pho PDA va thoi gian luu cua
dung dich chuan véi mau thir tién hanh
c6 chira DK.

Khodng tuyén tinh: Chuan bi day
dung dich chuan lam viéc c6 ndéng do
0,05; 0,01; 0,5 1; 5; 10 pg/ml. Tién
hanh bom vao hé théng HPLC dé xéc
dinh tin hiéu do cua DK. Xay dung
phuong trinh hdi quy va xac dinh hé s6
tuong quan r.

Gigi han phat hign (LOD) va gioi
han dinh lugng (LOQ): Phén tich mau
trang c6 thém mét lwong chuan rat nho.
Tir sic ky do thu duoc, LOD la gia tri
néng dd ma tai do tin hiéu do 16n hon

2.5. Ung dung quy trinh

Thuc hién phan tich ham lugng 5,6-
dehydrokavain trong mot sé mau 1a twoi
va bot 14 cay riéng am. Nguyén liéu do
Trung tdm Thuc pham dinh dudng -
Vién Dinh dudng cung cap, gom: (i) 6 1a
riéng am bao gom 3 loai 14 (14 non, 14
2.6. Xir ly s6 liéu

Két qua phan tich duwoc xir ly bang
phan mém Empower software di kém
theo hé théng HPLC va tinh toan bang
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mm), nhiét do cot: 35°C), pha dong [(ché
d6 dang dong methanol - axit acetic 1 %
(50 — 50)] véi Detector (PDA budc song
343 nm); thé tich tiém mau: 10 pl; téc do
dong: 1 mi/phat.

gap 3 lan nhidu duong nén (S/IN=3),
LOQ la gié tri ndng d6 ma tai d6 tin hiéu
do 16n hon gip 10 lan nhiéu duong nén
(SIN=10).

Do lap lai (d6 chinh xac trong cung
diéu kién dinh luong): Tién hanh 7 phép
thir song song trén mot mau trang nap
chuan (mdi lan bt dau tir can mau) & cac
muc nong d6 thap, trung binh va cao.
Danh gia sy phan tan sb liéu dya vao gia
tri d6 léch chuan twong ddi RSD; (%).

Dj thu hoi: xéac dinh bang phuong
phap thém chuan vao mau tring. Luong
chuan thém vao & 3 muc néng do: nong
d6 thap, néng do trung binh, nong do
cao. Tai mdi mac nong do, phan tich lap
lai 7 1an. Tinh ty 1 thu hdi R (%) cua
hoat chit DK thém vao mau thur.

banh té, 14 gia), lay vao 2 mia He (thang
4-6) va Thu (thang 7-9) va (ii) 4 mau
bot ban thanh pham do Trung tdm Thuc
pham dinh dudng ché bién theo céac cong
doan khac nhau.

Excel. Két qua céc thdng sb tham dinh
phuong phdp dugc danh gia dya theo
tiéu chuan AOAC 2016 [11].
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I11. KET QUA
3.1. Pb§ dac hiéu

'Két qua phan tich & Hinh 2 cho thdy  tring nap chun tuong ty nhau do vay
chat DK c6 dinh hap thu tai 343 nm, thoi  phuong phap c6 d dac hiéu tot.
gian Iuu cua dung dich chuan va mau
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Hinh 2a. Phé PDA cua 5,6-dehydrokavain
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Hinh 2b. Sdc ky d@o cia chudn 5,6-dehydrokavain 0,5 pug/ml
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Hinh 2c. Sdc ky dé ciia mdu trang nap chudan.
3.2. Khoang tuyén tinh
Khoang tuyén tinh cia DK tir chat ché gitra dap tng phan tich va nong
0,05-10 pg/ml véi hé s6 twong quan r = d¢ cua hoat chat (Hinh 3).
1 cho thay c0 sy tuong quan tuyen tinh
Area (uV*Ss)
1400000
1200000
1000000
800000
600000
400000
200000
0

y = 126996x + 163,26
RZ=1

C (pg/ml)
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Hinh 3. Do thi khodng tuyén tinh cia 5,6-dehydrokavain.

3.3. Gioi han phéat hién (LOD) va giéi han dinh lwgng (LOQ) ‘
Gisi han phat hien cua 5,6- H9/100g; gidi han dinh lugng lan luot la
dehydrokavain trong nén miu 14 twoi, 100 ng/100g va 200 ug/100g.
bot 14 Ian luot 1a 30,3 ug/100g va 60,6
3.4. P lap lai, 9 thu hoi
Két qua Bang 1 cho thay: Pé thu héi & 3 mac nong do 0,2
D6 lap lai & 3 mac ndng @ 0,2 MY/100g, 10 mg/100g, va 20 mg/100g
mg/100g, 10 mg/100g, va 20 mg/100g €O gia tri R (%) nam trong khoang tur
c6 gia tri RSD (%) ndm trong khoang tr ~ 99,7-104,4 %, dap ung theo yéu cau cua
1,0-6,6 %, dap tng theo yéu ciu cia AOAC 2016 [11].
AOAC 2016 [11].
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Bang 1. Két qua xdc dinh dé Idp lai, do thu héi cia 5,6-dehydrokavain

Muc ndng do RSD; (%) R (%)
Nong d6 thap: 0,20 mg/100g (n=7) 6,6 99,7

Nong do trung binh: 10 mg/100g (n=7) 1,0 104,4
Nong d6 cao: 20 mg/100g (n=7) 38 1018

3.5. Ung dung phan tich miu thuc té

Két qua Bang 2 cho thdy ham luong
5,6-dehydrokavain la khac nhau gitra cac
loai 14, khac nhau giita cac cach ché bién
bot la.

Vé6i mau 1a twoi, ham lugng DK
trong 1a non dugc thu hoach vao mua he

1a cao nhat (14,9 mg/100g). Vao mua thu,
ham lugng hoat chat DK c6 trong ba loai
14 khdng khac biét nhau nhiéu.

Vi mau bot 14, ham luong DK trong
mau bot khong ngadm say 1a cao nhat
(15,1 mg/100g).

Bang 2. Ham lwong 5,6-dehydrokavain trong Id twoi va bét 14 cay riéng am

Céc loai mau Ham lugng (mg/100g)

Mau 14 tuoi Mua hé (thang 4-6) Mua thu (thang 7-9)
La non 14,9 4,7
La banh té 4,7 3,3
L& gia 37 5,9

Mau bot 14

Bot khdng ngam say 15,1
Bot ngam say 5,9
Bot nghién 13,7
Bot tiét trung 12.6

V. BAN LUAN

4.1. Phuong phap xir ly miu

Mau 14 va bot riéng am duoc chiét
bang Methanol. Phuong phéap xir ly mau
nay c6 wu diém: Pon gian, tén it dung
mdi héa chat, thoi gian phan tich hop 1y,
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thiét bi thong dung, dé thyc hién trong
phong thi nghiém o Viét Nam, dé trien
khai, tiet kiém chi phi.
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4.2. Piéu kién sic ky HPLC

Uu diém: Bidu kién sic ky twong ddi
don gian va cho kha nang tach t6t hoat
chat 5,6-dehydrokavain trong mau. Bdng
thoi phuong phap HPLC 1a phuong phap
hién dai dwoc wng dung rong réi trén thé
gisi va ¢ Viét Nam do c6 nhimg vu diém
ndi troi vé d6 6n dinh, do chinh xac cao.

4.3. Két qua phan tich miu thuc té

Véi mau 14 tuoi, ta thdy ham luong
DK trong 14 non dugc thu hoach vao
mua hé 1a cao nhit (14,9 mg/100g). Vao
mua thu, ham luwong hoat chat DK c6
trong ba loai 14 khdng khac biét nhau
nhiéu. Piéu nay ciing giai thich rang vao
mua hé véi lugng anh sang nhiéu, cay
ldy day du chat dinh dudng tir 4nh sang
mat troi, 14 tiép xac anh sang mit troi
nhiéu nhat 1a 14 non nén ham luong DK
la cao nht.

Véi mau bot 14, ham luong DK trong
mau bot khéng ngadm say 1a cao nhat

V. KET LUAN

Xay dung dugc quy trinh chiét mau,
diéu kién sic ky dé phan tich 5,6-
dehydrokavain trong 14 twoi va bot riéng
am. Phuong phép duoc tham dinh day du
céc thong s6 gom do dic hiéu, khoang
tuyén tinh, gioi han phét hién, gigi han
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