TNU Journal of Science and Technology 228(13): 207 - 214

DEVELOPMENT AND VALIDATION OF A HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY ANALYTICAL METHOD FOR THE
DETERMINATION a-MANGOSTIN IN MANGOSTEEN PEEL

Huynh Thi Nhu Quynh, Tran Luu Phuc, Ha Hoang Anh Vinh,

Hoang Thi Thu Huyen, Le Trung Khoang, Huynh Van Chung”
Buon Ma Thuot Medical University

ARTICLE INFO ABSTRACT
Received: 21/6/2023 In this study, a procedure for quantifying a-mangostin in mangosteen peel
) by high performance liquid chromatography (HPLC) with a PDA detector
Revised: 15/8/2023 was carried out. Chromatographic separation was achieved using a
Published: 18/8/2023 symmetry C18 column (4.6 mm x 250 mm) with the mobile phase

consisting of acetonitril : water (95 : 5, v/v) at a flow rate of 1.5 ml/min,
and monitored at 320 nm. The method was validated in accordance with
KEYWORDS International Conference on Harmonisation (ICH) guidelines. The

a-mangostin calibration curve was linear over the concentration range from 0.01 to 200
pg/ml. The limit of detection (LOD) was 0.01 pg/ml and the limit of

Mangosteen quantitation (LOQ) was 0.03 pg/ml. The method achieved accuracy with
HPLC recovery in the range of 99.2 — 101.9%, high repeatability with an RSD of
Validation 0.746 % for peak area and 0.074 % for retention time. The procedure was

applied to determine the a-mangostin content in mangosteen peels of

Determination several different regions in Viet Nam.

XAY DUNG VA THAM PINH QUY TRINH PINH LUQNG
a-MANGOSTIN TRONG VO QUA MANG CUT
BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO
Huynh Thi Nhw Quynh, Trin Luu Phiic, Ha Hoang Anh Vinh,

Hoang Thi Thu Huyén, Lé Trung Khoang, Huynh Vin Chung”
Truwong Pai hoc Y Duoc Bubn Ma Thugt

THONG TIN BAI BAO TOM TAT
Ngay nhan bai: 21/6/2023 Nghién ctru nay duoc tién hanh véi myc dich xay dung quy trinh dinh
. N L lugng a-mangostin trong vo qua mang cut bang phuong phép sac ky long
Ngay hoan thi¢n: 15/8/2023 hiéu nang cao (HPLC) véi dau do PDA. Qua trinh phan tich duoc thyc
Ngay diing: 18/8/2023 hién trén cot sac ky Reliant C18 5um (4,6x250 mm), sir dung pha déng

1a hdn hop acetonitril : nude (95:5, viv) vai tée do dong 1a 1,5 ml/phit va
dugc phat hién tai budc Séng 320 nm. Quy trinh dinh lugng da dugc

TU KHOA tham dinh dép tng céc yéu cau cia hoi nghi qudc té vé hai hoa hoa cac
a-mangostin thu ,tl_,IC’ dang ky duogc phﬁm Su dung,ch(_) con nguoi (ICH) véi |_(hf)f1ng

. tuyén tinh 0,1-200 pg/ml, gigi han phat hién (LOD) 0,01 pg/ml, gigi han
Ming cut dinh lugng (LOQ) 0,03 pg/ml. Phuong phap dat duge d6 dung véi do thu
HPLC hc}i nam trong khoang 99,2 — 101,9%, do I3p lai cao v&i RSD la 0,746%
Thém dinh doi voi dién tich peak va 0,074% doi vai thoi gian luu. N_ghién ctiru da st

. dung quy trinh trén dé xac dinh ham luong a-mangostin trong vo qua
Pinh lugng

ming cut ciia mot s6 ving khéc nhau tai Viét Nam.

DOI: https://doi.org/10.34238/tnu-jst.8182

* Corresponding author. Email: hvchung@bmtuvietnam.com

http://jst.tnu.edu.vn 207 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://doi.org/10.34238/tnu-jst.8182

TNU Journal of Science and Technology 228(13): 207 - 214

1. Gioi thigu

Ming cut (Garcinia mangostana Linn.) thuoc ho Guttiferae, dugc trong ¢ cac nudc Dong
Nam A, dic biét 1 ¢ phia déng va nam cua Thai Lan. Vo qua cua loai cay nay tu lau da dugc su
dung nhu mot vi thudc trong y hoc co truyén dé d1eu tri day bung, tiéu chay, kiét ly, nhiém tring
Vet thuong [1], [2]. P4 c6 nhiéu nghién cau chi ra rang a - mangostin la xanthone chinh, c6 mot
s6 hoat tinh sinh hoc tét nhu chong oxy hoa [3], chéng ung thu [4], chong di ung, khang khuan
[5], chéng viém va hoat tinh khang nam [6]. Vi méng cut c6 mot s6 tac dung dugc 1y nhu trén
nén ngay cang duoc st dung phd blen trong my phdm va dugc pham

O Viét Nam, miang cut chu yéu dugc tréng & vung ddng bang song Cuau Long voi tong dién
tich 1&n téi 4900 ha, cho san lwong khoang 4500 tin/nam. Theo dy &n phét trién san xuat va xuat
khau rau, hoa qua tuoi ctia Viét Nam, du kién phat trién dién tich trong méang cut ¢ ving dong
bang séng Ciu Long Ién khoang 11300 ha, cho san luong 24000 tan/nim. Do vay, day la mot
trong nhirng nguon nguyén li¢u quy dé san xuat dugc pham va my pham. Vi d6, viéc kiém soét
chét luong nguon nguyén liéu ban dau dic biét quan trong, trong d6 c6 hop chat a-mangostin.
Chinh vi thé, viéc xay dyng quy trinh dinh lugng ham lwong o-mangostin trong v qua méng cut
Ia rit can thiét.

D3 c6 nhiéu nghién ctu xac dinh ham Iugng a-mangostin trong vo qua mang cut nhu UV-
Vis, TLC [7], [8], voi uu dlem 14 chi phi thip tuy nhién d¢ chinh xac va do lap lai khdng cao. Do
vay, gan day phuong phap sic ky long hiéu ning cao (HPLC) da duogc ing dung dé dinh luong a-
mangostin vai d6 chinh xac cao hon. Tuy nhién, cic nghién ctu trude day thoi gian phén tich dai
gay lang phi dung moi va thoi gian ciia ngudoi phan tich. Do vay, ching toi tién hanh xay dung
quy trinh dinh lugng a-mangostin trong v qua mang cut bang ‘phuong phap HPLC nham muc
dich rat ngan thoi gian phan tich cling nhu giup cac nha san Xuat dugc pham, my pham va thuc
pham c6 thé kiém soat dugc nguon nguyén liéu dau vao cua vo qua ming cut.

2. Pbi twong va phwong phap nghién ciru
2.1. Péi twong, hda chdt nghién cizu

Paéi twong nghién ciru: V6 qua méang cut duoc thu héi tai mot sé huyén nhu: Cho Léch (Bén
Tre), Cau Ké (Tra Vinh), Chau Thanh (Hau Giang), Dau Tiéng (Binh Duong) vao thoi diém
thang 6/2022. Sau khi thu hai, mang cut (hinh 1a) duoc boc tach vo va sy & nhiét do 40°C dé thu
duogc vo khd (hinh 1b). Tién hanh xay vo ming cut di sdy kho thanh bot va ray qua rdy 1 mm
(hinh 1c), bét vo qua mang cut duoc dung trong tui PE va hut chan khong dé tranh anh hudng
cuia khong khi va do am.

Hinh 1. Qua mdng cut (), V6 qud mdng cut sau khi say (b), Bét vé qud mdng cut (c)
Hoa chat: Chét chuén a-mangostin (99,7% cua Sigma-Aldrich), acetonitril (HPLC grade,
Fisher), nuéc cat (Merk), ethanol (HPLC grade, Fisher), methanol (HPLC grade, Fisher).
2.2. Phwong phap nghién ciru
Chuan bj mdu thi: Bot khd ciia vo mang cut duoc chiét xuat bang phuong phép ngdm véi
95% ethanol (1 g bot khé / 100 ml 95% ethanol) trong 24 gio ¢ nhiét d6 phong bang céch lac lién
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tuc. Tién hanh loc bang gidy loc whatman s 1, thu duogc dich chiét (dung dich A). Hat chinh xac
1,0 mL dung dich A va pha lodng véi methanol trong binh dinh muc 100 mL (dung dich B).
Trudc khi phéan tich dung dich B duoc loc qua mang loc 0,45 um [9].

Chuan b;i mau chuan: Can chinh xac khoang 10,0 mg a-mangostin chuan cho vao binh dinh muc
50 ml. Thém MeOH dén vach, lic déu thu duoc dung dich chuan gbc 200 pg/ml. Sau dé tién hanh
pha loding bang dung m6i MeOH 96% dé thu dwoc cac dung dich chuan c6 néng do 0,1 — 200 ug/mll.

Mdu tring: Dung méi MeOH 96%.

Piéu kién sdc ky: Cot sic ky Reliant C18 5pum (4.6x250 mm), toc d6 dong 1a 1,0 ml/phat va
dugc phat hién tai buéc song 320 nm. Sau d6 tién hanh khao sat lan lugt timg yéu td: loai dung
moi acetonitril (ACN)-H3PO,4 0,1% (85:15, v/v), ACN-CH;COOH 0,1% (85:15, v/v), ACN-
HCOOH 0,1% (85:15, v/v ), ACN-H20 (85:15, V/v); t§1 1€ dung méi (80:20; 85:15; 90:10; 95:5,
100:0) va tde d6 dong (0,8; 1,0; 1,1; 1,2, 1,3; 1,4; 1,5; 1,6 ml/phut).

Thdam dinh qui trinh dinh lweong: Tham dinh qui trlnh theo ICH [10] gom: tinh twong thich hé
thong, d6 dic hiéu, khoang tuyén tinh, do lap lai, gigi han phét hién, giéi han dinh luong va do
dtng cua phuong phap HPLC.

3. Két qua va ban luan
3.1. Khdo sdt diéu kién sic ky

Theo cac tai liéu [9], [11], [12] khi dinh lugng a-mangostin trong vo qud mang cut thi thoi
glan phan tich trong dbi dai, gay mat thoi gian cho ngudi phan tich cling nhu tiéu tén luong dung
mai twong d6i 1on. Do véy, chung toi tién hanh khao sat loai dung moéi, ty 1¢ dung méi, toc do
dong d3 trinh bay ¢ muc 2.2 dé chon ra diéu kién sic ky phi hop nhat. Két qua cho thay:

Dung méi: Thoi gian luu cioa bdn hé dung méi ACN-HPO, 0,1% (85:15,v/v), ACN-
CHsCOOH 0,1% (85:15,v/v), ACN-HCOOH 0,1% (85:15,v/v), ACN-H;0 (85:15,v/v) khoang 7,3
phit khong c6 su khac biét giita cac hé dung méi. Tuy nhién dbi voi hé dung maéi acetonitril-H,0
cho dién tich peak 16n nhat va day ciing 1a hé dung méi don gian, chi phi thap nhit cho qué trinh
thuc hién. Do vay, h¢ dung mo6i ACN-H20 (85:15,v/v) dugc chon cho céc khao sat tiép theo.

Ti 1¢ dung moi

+ Voi ti 1€ dung moi 80:20; 85:15; 90:10; 95:5 thoi gian luu twong tng 9,719; 7,312; 5,678;
4,832 phut, peak can doi.

+ Vi ti 1€ dung mé6i 100 ACN peak a-mangostin khong tach duoc ra khoi cac peak tap.

Vi vay ti 1& dung méi 95:5 dugc chon cho cac khao sat tiép theo

Téc d6 dong: Tai toc d6 dong 0,8 ml/phut p sudt cot nhod nhat, tuy nhién thoi gian luu 16n
nhat; véi tbc do dong 1,6 ml/phat thi thoi gian lwu ngin nhat nhung a-mangostin khong tach
dugc vé6i cac peak tap; tai tbe do dong 1,5 ml/phat thoi gian luu c6 dai hon so véi 1,6 ml/phut
nhung peak a-mangostin tach tt véi cac peak tap. Do vay, toc do dong 1,5 ml/phut dugc chon.

Do vay diéu kién sic ky duoc chon nhu sau: cot sic ky Reliant C18 5um (4,6x250 mm), st
dung dung méi pha dong la hdn hop ACN : H,O (95:5,v/v) véi téc do dong la 1,5 ml/phat va
dugc phat hién tai buéc song 320 nm. Sau khi chon dugc diéu kién sic ky thich hop chiing toi
tién hanh phan tich mau thir va thu duoc sic ky do ¢ hinh 2.
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Hinh 2. Sdc ky do ciia méu thir & diéu kién sdc ky da chon
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3.2. Thdm dinh qui trinh dinh lwong

Tinh twong thich h¢ thong: i . ) i )

Tién haph tiém mau a-mangostin chuén 8 lan vao hé thong vai diéu kiép sac ky da chon va
ghi nhan sac ky do. Ket qua bang 1 cho thay thoi gian luu, dién tich peak deu c6 RSD < 2%, tur
do6 cho thay qui trinh dat tinh twong thich h¢ thong.

Bang 1. Két qua danh gid tinh tuwong thich ciia hé thong

Lin do Thoi gian luu tr (phit) Dién tich peak (mAU*min)
1 3,138 1094194
2 3,129 1099468
3 3,129 1073077
4 3,127 1084339
5 3,129 1082164
6 3,128 1078743
7 3,132 1087526
8 3,130 1107154

RSD (%) 0,108 1,037

Do ddc hiéu

"l:ién hanh ség ky mau tring (MeOH 96%), mau a-mangostin chuén, mau thir va mau thir thém
chuan dugc chuén bi theo muc 2.2. Sac ky d6 dugc thé hién trong hinh 3.
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Hinh 3. Sdc ky do ciia mau trang (a), mau a-mangostin chudn (b), mdu thir (c) va mau thir thém chuan (d)

Két t qua cho thiy sic ky dd ciia mau tring (a) khong xuat hién peak nao tai thoi diém 3-4 phut
vay mau tring khong anh hudng t6i két qua cua phép do. Mau chuan (b) va mau thtr (¢) déu co
peak a-mangostin cé thoi glan Iwu tr = 3,1 phut. Déi véi mau thir thém chuén (d), c6 su gia ting
vé dién tich peak tai thoi gian luu tr = 3,1 phut va khong xudt hién peak moi nao. Piéu d6 ching
t6 phuong phap dinh luong dat yéu cau vé do dic hiéu.

Tinh tuyén tinh

Xay dyng dwong chuan: Tién hanh phan tich mau chuan a-mangostin ¢ khoang nong d¢ tir
0,1 - 200 pg/ml. Két qua duoc thé hién & hinh 4.
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Hinh 4. Buong chudn biéu thi méi fuwong quan giiva dién tich peak va nong dé cia dung dich a-mangostin

Nhdn xét: Két qua cho thiy c6 su phu thudc tuyén tinh gitta dién tich peak tai buéc séng 320
nm va nong do a-mangostin trong khoang khao sat tur 0,1-200 ug/ml véi gia tri R = 0,9997. Diéu
nay ching to trong khoang nong do khao sat co su tuong quan tuyén tinh gitta nong do a-
mangostin trong mau chuan véi dién tich peak. Khoang tuyén tinh nay pht hop dé dinh luong a-
mangostin trong cac mau thir.

Gidi han phét hi¢n va gidi han dinh lwong

Chuan bi va tién hanh phan tich cdc mau chira o-mangostin ¢6 nong do giam dan, gia tri gioi
han phat hién (LOD), giéi han dinh luong (LOQ) dugc xac dinh bang ty s tin hiéu/nhidu nén
(S/N). Gigi han phat hién (LOD) 1a ndng d6 ma tai d6 S/N = 3; giéi han dinh lvong (LOQ) la ndng
d6 ma tai d6 S/N = 10. Két qua di xac dinh dwoc gidi han phat hién cua phuong phap LOD = 0,01
Hg/ml vai ti sé S/N = 3,8 va gidi han dinh luong cua phuong phap LOQ = 0,03 pg/ml véi ti s6 S/N
=113

Bang 2. Két qua danh gid dé Idp lai ciia phwong phdp

STT Thai gian luu tr (phut) Dién tich peak (mAU*min)
1 3,127 127320
2 3,131 126166
3 3,131 124359
4 3,128 127142
5 3,127 126472
6 3,125 125525
7 3,127 126116
8 3,125 126576
RSD (%) 0,074 0,746
Do lap lai

Tiém 8 mau thtr dugc chuan bi theo quy trinh 2.2 va tiém vao hé thong HPLC. Két qua khao
sat do 1ap lai dwoc trinh bay trong bang 2. Két qua cho thiy phuong phap co do lap lai tot voi
RSD 14 0,746% véi dién tich peak va thoi gian luu 14 0,074% dbi vé6i thoi gian luu.

Do ding

Do dung dugc danh gia théng qua do thu hdi (%) khi tinh toan luwgng chuin can thém vao mau
thir véi cac ty 16 1an luot 12 80%, 100%, 120% so vé6i ndng d6 mau thir, mdi ndng do duoc tién
hanh 3 1an trong cung diéu kién khao sat. Két qua duoc thé hién trong bang 3.
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Bang 3. Két qua danh gid dé ding ciia phirong phap

R N Nong d¢ mau thi Nong d¢ thu hoi (C2) Ty 1€ thu hoi

STT % thém vao (1) (wg/mi) ® gl (C2-CLYC0*100% (%)
1 5,52 9,97 100,7
2 80 5,52 9.88 98,7
3 5,52 9.96 99.3
B 9.94 99,6
RSD (%) 0,496 1,031
2 5,52 11,15 1019
5 100 5,52 11,08 1007
6 5,52 11.12 1014
B 11,12 101.3
RSD (%) 0,181 0,595
7 5,52 1217 1005
8 120 5,52 1211 99,5
9 5,52 12,09 99.2
B 12,12 99,7
RSD (%) 0,343 0,683

_ Két qua cho thy trong tat ca cac lan thir déu c6 RSD nho hon 2% va ty 1¢ thu hdi trong céc
lan do déu nam trong gidi han cho phép 90 - 107% [13]. Do vay phuong phap dat do ding.

3.3. Xdc dinh ham lwgng a-mangostin trong vé qud mdang cut

Ap dung phuong phap dinh lugng da xay dung dé xac dinh ham lugng a-mangostin trong 4
miu mang cut duoc thu hai tai cac huyén nhu: Cho Lach (Bén Tre), Cau Keé (Tra Vinh), Chau
Thanh (Hau Giang), Dau Tleng (Binh Duong) vao thoi diém thang 6/2022. Sau khi thu hai, miang
cut duoc boc tach vo va sdy & nhiét ¢o 40°C. Tién hanh xay thanh bot (qua rdy 1 mm), dung
trong tai PE va hut chan khong dé tranh anh huong cua khong khi va d6 am. Tién hanh chiét xuat
bang phuong phap ngdm dam vi phuwong phap nay cdc mau phan tich ¢ bé mat bi pha huy hoan
toan. Do bé mat thanh bi v& ra nén ting kha ning khuyéch tan hoat chit ra dung mai. Vi vay hi¢u
qua cua phuong phap chiét suét s& cao [14]. Ngoai ra phuong phap ngam dam tuy thoi gian chiét
Xuit dai nhung c6 uu diém 1a don gian, d& thuc hién, trang thiét bi ré tién. Do vay ching toi chon
phuong phap ngam dam dé tién hanh chiét suat va xac dinh ham luong o-mangostin. MG&i mau
dugc dinh lugng 3 1an, két qua duogc trinh bay trong Bang 4 va sic ky d6 & hinh 5.

Bang 4. Két qua dinh heong ham leong a-mangostin trong Vo qud mdng cut

Pia diém Che Lach Cau Ke Chau Thanh  DAu Tiéng
Ham lwong
a-mangostin 38,76 + 0,27 3757+0,70 36,31+0,47 30,27 +0,30
(mg/g)

Ghi chi: S6 liéu dwoc trinh bay dwéi dang mean * ts.n"V2; p = 0,95.

Két qua cho thay ham luong a-mangostin trong vo qua méng cut cia cac huyén trén khac
nhau c¢6 y nghia thng ké, viéc nay co thé ké dén do su anh hudng cua cac yéu t6 thd nhudng va
thoi tiét khac nhau ¢ cac huyén. Trong d6 ham lugng a-mangostin trong vo qua méng cut ¢ Chg
Lach 1a cao nhat. Bleu nay rat thuan loi cho viéc chi dong ngudn nguyén liéu dau vao chat
luong, vi dién tich trong méng cut cua huyén Cho Lach khoang 1.100 ha la dién tich mang cut
Ién nhit cua nudc ta. Ngodi ra cac huyén Cau Ké va Chau Thanh tuy c6 su khéc biét v& ham
lrgng a-mangostin so véi huyén Cho Lach nhung su khéc nhau nay khong nhiéu. Vi vay c6 the
tan dung thém ngu0n nguyén li¢u cua huyén Cau Ké va Chau Thanh dé Iam nguyén li¢u dau vao
cho qué trinh san xuat dugc phdm va my pham.
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Hinh 5. Sdc ky do cia mau dich chiét vo qud méng cut dirge thu hai tai
Cho Lach (a), Cau Ke (b), Chau Thanh (c), Ddu Tiéng (d)

4. Két luan

Nghién ctru da xay dung va tham dinh duoc quy trinh dinh luong a-mangostin trong vo qua
ming cut. Quy trinh dinh luong dat tinh twong thich hé théng, do dac hiéu, tinh tuyén tinh, gigi
han phat hién va gisi han dinh lugng, do 13p lai, do dung cta phuong phép. Nghién ctru da tng
dung dé xac dinh duogc ham lugng o-mangostin trong vé qua méng cut cua mot so huyén co dién
tich trong mang cut 16n cia nuéce ta nhu Cho Léch (Bén Tre), Cau Keé (Tra Vinh), Chau Thanh
(Hau Giang), Dau Tiéng (Binh Duong).
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