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XAY DUNG VA THAM PINH PHUON G PHAP HPLC-UV
DINH LUON G PIPERINE TRONG QUA TIEU LOT (Piper longum L.)

Phan Nguyén Thu Xuén®, Bui Thé Vinh, Nguyen Hiru Phuc, V6 Sy Nhat
Truong Pai hoc Quéc té Hong Bang

TOM TAT

Pt vin dé: Tié iéu lot (Plper longum L.) la dvoc liéu co gia tri trong y hoc co truyén, piperine la alkaloid
chinh va cé thé dwgc sir dung nhw mgt chi thi hoa hoc trong danh gia chdt wong dwoc liéu. Muyc tiéu
nghién cieu: Xay dung va tham dinh phuwong phap HPLC-UV dinh luwong piperine trong qua tiéu lot. Poi
tugng va phuong phap nghién ciru: DPéi twong nghién cvu la quy trinh dinh luong piperine trong qua tiéu
I6t bang HPLC-UV. Biéu kién sdc ky duwoc thiét lap trén cot Shim-pack GIST C18 (250 x 4.6 mm; 5 um),

pha dong methanol:nuée (80:20, v/v), bude séng phat hién 340 nm, toc dé dong 1.0 mL/phut nhi¢t do
cot 35°C, thé tich tiem 20 ulL va thoi gian phan tich 10 phut. Phuong phap duwoc tham dinh cdc chi tiéu
tinh twong thich hé thong, tinh ddc hiéu, tinh tuyén tinh, ¢ ding, do chinh xdc, gioi han phat hi¢n va gioi
han dinh leong. Két qua va phat hi¢n chinh: Phuong phdp cho tinh tuyén tinh tot trong khoang 5.25-84
ug/mL voi R? = 0.9999; LOD va LOQ lan heot la 1.0444 ug/mL va 3.1650 ug/mL; d chinh xdc dat RSD
1.89%;, do dung c6 ty I¢ phuc hoi 97.8 - 101.3 %; ham luong piperine trung binh la 4.314%. Két lugn va
kién nghi: Quy trinh dinh luong co do tin cdy tot, diéu kién phan tich don gian va co thé ung dung trong
dinh lvong plperme dé kiém soat chat lwong dweoc liéu tiéu 16t; can tiép tuc khdo sat nhiéu 16 mau khac
nhau dé mé réng kha ndang vmg dung ciia phirong phap.

Tir khéa: tiéu lot; piperine, HPLC-UV, tham dinh phirong phdp, dinh hrong

DEVELOPMENT AND VALIDATION OF AN HPLC-UV METHOD FOR
THE QUANTIFICATION OF PIPERINE IN FRUITS OF Piper longum L.

Phan Nguyen Thu Xuan, Bui The Vinh, Nguyen Huu Phuc, Vo Sy Nhat

ABSTRACT

Background: Piper longum L. is a medicinal plant of value in traditional medicine, in which piperine
is the major alkaloid and can be used as a chemical marker for herbal quality assessment. Objective:
To develop and validate an HPLC-UYV method for the quantification of piperine in the fruits of Piper
longum L. Materials and Methods: The study focused on an HPLC-UV procedure for piperine
determination in Piper longum fruits. Chromatographic separation was performed on a Shim-pack
GIST C18 column (250 x 4.6 mm; 5 um) using methanol:water (80:20, v/v) as the mobile phase, with
a detection wavelength of 340 nm, a flow rate of 1.0 mL/min, a column temperature of 35 °C, an
injection volume of 20 uL, and an analysis time of 10 min. The method was validated for system
suitability, specificity, linearity, accuracy, precision, limit of detection, and limit of quantification.
Results: Good linearity was obtained over 5.25 - 84 ug/mL with R’ = 0.9999. The LOD and LOQ were
1.0444 ug/mL and 3.1650 ug/mlL, respectively. Precision showed an RSD of 1.89%, recovery ranged
from 97.8 to 101.3%, and the average piperine content in the herbal sample was 4.314%. Conclusions
and Recommendations: The developed HPLC-UV method is reliable, simple, and suitable for piperine
quantification in Piper longum fruits for herbal quality control; further studies on more sample batches
are recommended to expand its practical applicability.

Keywords: Piper longum L., piperine; HPLC-UV, method validation, quantification

* Téc gia lién hé: Phan Nguyén Thu Xuén, Email: xuanpnt@hiu.vn
(Ngay nhan bai: 26/3/2026; Ngay nhan ban sua: 09/4/2026; Ngay duyét dang: 13/4/2026)

ISSN: 2615-9686 Hong Bang International University Journal of Science



Tap chi Khoa hoc Truérng Pai hoc Quéc té€ Hong Bang - S8 Dac biét: Hai nghi Khoa hoc Tudi tré [an thir 2 - 5/2026 229

1. PAT VAN DE

Tiéu 16t (Piper longum L., ho Piperaceae) la duoc li¢u dugc str dung tir 1au trong y hoc cd truyén va
ciing 12 nguyén liéu c6 gia tri trong nhidu ché pham thao dugc [1 - 3]. Trong thanh phan héa hoc cua
Piper longum, piperine dugc xem la mdt trong nhung alkaloid chinh, dong thoi co thé duoc lira chon
nhu mot chi thi hoa hoc quan trong trong danh gia chat lugng dugc liéu. Hop chit nay 86p phan vao
nhiéu tac dung sinh hoc da duoc ghi nhén nhu chéng oxy hoa, khang viém, khang khuén, bao vé gan
va tang sinh kha dung ctia mot s6 hoat chat khac [3 - 5]. Do d6, viéc xay dung mot phuong phap dinh
luong piperine c6 do tin cay cao la can thiét nham phuc vu kiém soat chat luong dugc liéu va cac ché
pham c6 chira tidu 16t.

Mic du piperine trong Piper longum da dugc xac dinh bang nhiéu k¥ thuat nhu HPLC-ESI-MS/MS,
UFLC-ESI-MS/MS va RP-HPLC [6 - 8], cac cong b trude chu yéu tip trung vao phén tich dong thoi
nhiéu hop chit, nén mau phdi hop hoic sir dung cac diéu kién sic ky tuong doi chuyén biét. Nhimng dac
diém nay cho thay viéc dinh luong piperine 13 kha thi, nhung dng thoi ciing cho thdy nhu cau xay dung
mét phuong phap HPLC-UV don gian hon, str dung hé¢ dung moéi thong dung va d& trién khai trong
diéu kién kiém nghiém thuong quy dbi vé6i dugce lidu qua tiéu 16t. Dé phuong phap ¢ thé duoc tng
dung trong kiém soat chat lugng, viéc tham dinh theo cac chi tiéu thich hop nhu tinh dac hiéu, tinh
tuyén tinh, d6 dung, do chinh xac, giéi han phat hién va gi6i han dinh lugng 14 can thiét [9].

Tai Viét Nam, viéc xac dinh ham luong piperine trong nguyén li¢u thudc chi Piper da duoc tiép can
thong qua cac tai liéu tiéu chuan va mot sd nghién ctru trong nude, chit yéu trén ho tiéu. Nhiing tai
liéu nay cho thay piperine 13 chi thi hoa hoc phul hop dé phuc vu danh gia chat lugng nguyén liu va
dong thoi goi ¥ co so tham khao cho viéc lwa chon diéu kién phan tich trong phong kiém nghiém [10
- 12]. Tuy nhién, dit liéu danh riéng cho tiéu 16t (Piper longum) van con han ché, dic biét ddi voi quy
trinh HPLC-UV duoc xay dung theo huéng don gian, dé trién khai va phu hop voi diéu kién kiém
nghiém thuong quy trong nudce. Vi vy, nghién ciru nay duoc thuc hién nham xay dung va tham dinh
phuong phap HPLC-UV dinh lugng piperine trong qua tiéu 16t, 1am co s& cho kiém soat chét lugng
va budce dau hd trg xay dung tiéu chuin co s d6i v6i dugce lidu nay [9].

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twgng nghién ctru

Déi tuong nghién ctru: Quy trinh dinh luong piperine trong dugc liéu tiéu 16t (Piper longum L.) bang
phuong phap HPLC-UV, bao gom viéc xay dung diéu kién sic ky phu hop va tham dinh phuong
phap theo cac chi tiéu can thiét d6i voi phép phan tich dinh luong.

Mau duoc liéu sir dung trong nghién ciru 1 qua tiéu 16t (Piper longum L.) dugc thu hai tai x3 Tan
Thanh Tay, huyén Cu Chi, Thanh phé Hd Chi Minh. Mau duge dinh danh tén khoa hoc tai Trung tam
Sam va Duoc liéu Thanh phé H6 Chi Minh. Sau khi thu hai, mau duoc 1am sach, phoi hodc say kho,
xay nho thanh bot duoc liéu twong ddi dong nhét, sau 6 bao quan trong diéu kién phong thi nghiém
dén khi phan tich. Mau dugc liéu st dung trong nghién ctru duoc ghi nhan c6 do am 10.86% trude
khi tién hanh phan tich.

2.2. Phuong phap nghién ctru

2.2.1. Héa chit, chit chudn va thiét b

Chat chuén piperine (CAS: 94 - 62 - 2, d6 tinh khiét 98.0%, Adamas-beta, Trung Qudc), methanol
dat cip HPLC grade (Merck, Dtic) va nudc cit 2 lan diéu ché tai phong thi nghiém duoc st dung
trong nghién cuu.

Heé thong phan tich sir dung may séc ky 1ong hiéu nang cao Shimadzu LC-2030, c6t Shim-pack GIST
C18 (250 x 4.6 mm; 5 um), may quang phé UV-Vis (Shimadzu UV-1800, Nhat), can phan tich
Shimadzu UniBloc (Nhat Ban), bé siéu 4m Elmasonic S 180 H (Elma, Duc), cac dung cu thuy tinh
thong thuong trong phong thi nghiém.
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2.2.2. Chudn bi dung dich chudn

Can chinh x4c 2.1 mg chét chuan p1per1ne hoa tan trong methanol va dinh mtrc dén 10 mL trong binh
dinh muc dé thu duoc dung dich chuan goc c6 ndng d6 210 pg/mL. Dung dich dugc siéu 4m dén khi
hoa tan hoan toan. Tir dung dich chuén gdc, pha lodng bang methanol dé thu diy dung dich chuan
lam viéc co ndng do tir 5.25 dén 84 pg/mL, dung cho khao sat tinh tuyén tinh ctia phuong phap. Trudc
khi tiém vao hé théng HPLC, cac dung dich chuan dugc loc qua mang loc 0.45 pm.

2.2.3. Chudn bi dung dich méu thir

Can chinh xac 0.36 g bot tiéu 16t (46 am 10.86%), cho vao binh thich hop, chiét siéu 4m 3 1an, mdi
lan véi 15 mL methanol, & 40°C. GOp cac dich chiét, chuyén vao binh dinh mar¢ 50 mL va thém
methanol dén vach. Hat chinh xac 1.2 mL dich chiét, chuyén vao binh dinh mirc 50 mL, thém
methanol dén vach, lic déu va loc qua mang loc 0.45 pm trude khi phan tich bing HPLC. Methanol
duoc st dung lam dung moi pha mau do phu hop véi tinh tan clia piperine va twong thich véi hé pha
dong da lya chon [13, 14].

2.2.4. Khdo sdt va lwa chon diéu ki¢n sic ky

Piéu kién sic ky dugc khao sat trén cot C18, uu tién hé pha dong methanol:nude va budc song 340 -
343 nm theo céc cong bd trude [13, 14]. Diéu kién duoc chon g@)m cot Shim-pack GIST C18 (250 x
4.6 mm; 5 pm), pha dong methanol:nuéc (80:20, v/v), budc song 340 nm, toc d6 dong 1.0 mL/phut,
nhiét do cot 35°C, thé tich tiém 20 pL va thoi gian phan tich 10 phut.

2.2.5. Thim dinh phwong phdp phan tich

Phuong phap HPLC-UV dugc thim dinh theo huéng dan ICH Q2(R1) [9] véi cac chi tiéu gdm tinh
tuong thich hé thong, tinh dic hi¢u, tinh tuyén tinh, d6 chinh xac, do diing, gidi han phét hién va gisi
han dinh luong.

Tinh twong thich hé théng: Tiém lip lai 6 1an dung dich chuan va 6 1an dung dich miu thir, danh
gia thoi gian luu, dién tich pic, so6 dia 1y thuyét va hé s6 doi xtig. H¢ thong dat yéu cau khi RSD
khong vuot qua 2.0%.

Tinh dac hiéu: So sanh sic ky d6 cua mau tréng, méu chuin, mau thir va mau thir thém chuén.
Phuong phap dat yéu cau khi mau tring khong xuat hién pic trang thoi gian luu voi piperine, pic
piperine trong mau thir ¢6 thoi gian lvu twong dwong mau chuan va dién tich pic ting trong g sau
khi thém chuan.

Tinh tuyén tinh: Puoc danh gia tir ddy dung dich chudn piperine 5.25 - 84 pg/mL thong qua mbi
twong quan gitta nong do va dién tich pic, vdi yéu cau hé s6 twong quan R? > 0.998 [9].

LOD va LOQ: Puoc xéic dinh dua trén d6 déc duong chuan va do 1éch chuan cta tin hiéu dap tng
theo huéng dan ICH Q2(R1) [9].

P§ chinh xac: Puoc danh gia trén 6 dung dich mau thir chuén bi doc lap, biéu thi béng RSD, voi yéu
cau khong vuot quéa 2.7%.

P diing: Do dung duoc danh gia bang phuong phap thém chudn ¢ 3 mirc 80%, 100% va 120% (n =
3). Dung dich mau thir dugc thém lan luot 0.0540 mL, 0.0671 mL va 0.0805 mL dung dich chuan
piperine 5.45 mg/mL, sau d6 dinh mc bang methanol, loc qua mang 0.45 um va phén tich bang
HPLC-UV. Két qua dugc biéu thi bang ty 1& phuc hdi (%) v6i yéu cau nam trong khoang 97 - 103%.

2.2.6. Xir 1y s6 liéu

SO liéu duge xur Iy bang Microsoft Excel va biéu dién dudi dang gia tri trung binh + do 1éch chuan.
Phuong trinh hoi quy tuyén tinh dugc sir dung dé danh gia tinh tuyén tinh va tinh ham lugng piperine
trong mau.
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3. KET QUA NGHIEN CUU

3.1. Khao sat va hra chon diéu kién sic ky

Phé hip thu UV cua piperine cho thdy budc song 340 nm cho tin hiéu phu hop dé theo ddi chat phan
tich (Hinh 1). Trén co s& d6, cac diéu kién sic ky khac nhau dugc khao sat va so sanh vé do phan
giai, thoi gian luu, hé sé ddi xtmg va s6 dia Iy thuyét (Bang 1). Két qua cho thay diéu kién s6 9, gom
pha dong methanol:nudc (80:20, v/v), nhiét d6 cot 35°C va tde do dong 1.0 mL/phut, cho pic piperine
c6 thoi gian luu 6.749 phut, hé sé d6i xtmg 1.015 va s dia 1y thuyét 7141, dong thoi bao dam thoi

gian phan tich ngén. Vi vay, diéu kién nay duogc lua chon cho cac budc tham dinh tiép theo.

Peak Pick

No. | PNV |Wavelength nm.

Abs. |

Description

1 @
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L
17
—
[

O]

339.50
310.00
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n aan 3
u.gau

0.681
0.391

0631

Hinh 1. Pho hap thu ctia piperine chon dugc budce song phat hién 340 nm

Bang 1. Cac diéu kién sic ky duoc khao sat va thong sb sic ky twong Gmg

Pidu | . . A Nhigt | Téc dd Do Thoi | o, & i | D002
kién Ty I¢ pha dong o cot d(‘)ng' pl??}l gian H’g s0 doi ly £
sflc.ky (CH30H : H20) ('0 Ci (mL/phit) giai ru (tx) xirng (As) | thuyét

(Rs) ()
1 70:30 25 1.0 4.671 14.043 1.002 7226
2 70:30 30 1.0 4.716 13.076 0.985 7723
3 70:30 35 1.0 4.339 11.960 1.005 6563
4 75:25 25 1.0 3.490 9.626 1.006 7199
5 75:25 30 1.0 3.616 9.213 0.980 7986
6 75:25 35 1.0 3.123 8.513 1.021 6074
7 80:20 25 1.0 3.858 8.532 1.041 7152
8 80:20 30 1.0 2.551 7.003 1.011 6996
9 80:20 35 1.0 2.573 6.749 1.015 7141

3.2. Thiam dinh quy trinh dinh lwgng

3.2.1. Tinh twong thich hé thong

Tinh twong thich hé théng dugc danh gia bang cach tiém lap lai 6 1an mau chuin va 6 lan mau th,
theo ddi cac thong s6 gdom thoi gian luwu, dién tich pic, hé sé dbi ximg va sb dia Iy thuyét.

Bang 2. Két qua tham dinh tinh tuong thich hé thdng ctia miu chuan piperine

Lan bom tr S As N
1 6.758 1,177,225 1.005 6,636
2 6.760 1,182,390 1.008 6,583
3 6.757 1,180,096 1.010 6,622
4 6.751 1,182,988 1.014 6,591
5 6.754 1,180,766 1.016 6,600
6 6.752 1,184,826 1.017 6,612
X 6.755 1,181,382 1.012 6,607

RSD (%) 0.05 0.23 0.47 0.30
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Bang 3. Két qua thim dinh tinh tuong thich hé thong ciia mau thi piperine

Lan bom tr S As N
1 6.747 1,153,164 1.017 6,936
2 6.749 1,150,230 1.018 6,938
3 6.747 1,154,187 1.018 6,384
4 6.748 1,153,713 1.019 6,899
5 6.751 1,153,164 1.019 6,898
6 6.743 1,153,932 1.020 6,934
X 6.748 1,153,065 1.019 6,915

RSD (%) 0.04 0.13 0.10 0.34

Két qua & Bang 2 va Bang 3 cho thiy céc théng sb sic ky ctia ca mau chuan va mau thtr déu 6n dinh,
v6i RSD cuia thoi gian luu, dién tich pic, hé sé ddi xtmg va sé dia 1y thuyét déu nhé hon 2.0%. Cu
thé, d6i v6i mau chudn thoi gian luu trung binh 1 6.755 phut va d6i v6i mau thir thoi gian luu trung
binh 13 6.748 phut. Nhitng két qua nay chimg t6 hé thdng HPLC hoat dong on dinh va dép tmg yéu
cau str dung cho phép dinh luong piperine.

3.2.2. Tinh ddc hiéu

Tinh dic hiéu cta phuong phap duoc khao sat thong qua so sanh sic ky do cia mau tring, mau chuan,
mau thir va mau thir thém chuan (Hinh 2). Két qua cho thdy mau tring khong xuét hién pic tai thoi
gian luu cta piperine, trong khi mau thir xuat hién pic c6 thoi gian luu twong dwong voi mau chuén.
O méu thir thém chuén, thoi gian luu cta piperine hdu nhu khong thay doi so voi mau thi, cho thiy
tinh 6n dinh cta hé sic ky ddi véi chét phan tich. Do luong chuan thém vao duoc lua chon & mirc
ndng do cung bac véi mau thir, dién tich pic ting theo chiéu huéng phi hop nhung khong chénh l1éch
qua 16n. Céc dir liéu nay cho thiy pic piperine dugc tich khoi nén mau va khong bi nhiéu béi cac
thanh phan khéc, chimg minh phuong phap dat yéu cau vé tinh dic hiéu.

mv mv

0.10 A Detector A 340nm 100 Detector A 340nm

0.05

67431 Pipering

N A A 50
0.0~

-0.05

0o 25 50 s 0o 00 25 50 75 100
min

(a) (b)

mv ) mv

Detector A 340nm| 1004 Detector A 340nm|

6736 / Piperine

50+ 50-

0.0 25 50 75 10.0 0.0 25 50 7.5 100
in

(c) (d)
Hinh 2. Sic ky d6 (a) miu tring, (b) miu chuan, (c) mau tht, (d) mau thém chuén

3.2.3. Tinh tuyén tinh, giéi han phdt hién va gidi han dinh lwong
Puong chuan piperine duoc thiét 1ap trén 5 mic nong do 5.25; 10.5; 21; 42 va 84 ug/mL. Dién tich
pic tang tuyén tinh theo nong do trong khoang khao sat (Bang 4, Hinh 3).
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Bang 4. Tuong quan ndng do va dién tich pic chuan piperine

STT Nong dé (ng/mL) Dién tich pic
1 5.25 560,859
2 10.5 1,172,838
3 21 2,585,922
4 42 5,342,998
5 84 10,717,093

12000000

y = 129434x - 137120 ®
a R?=0.9999
= 8000000
84000000 L
c
. .,.o"
0 20 40 60 80 100

Nong d6 (pug/mL)

Hinh 3. D) thi thé hién mdi twong quan tuyén tinh giita dién tich pic va nong do

Phuong trinh hoi quy thu duoc 13 y = 129434x - 137120, véi hé sd twong quan R2 = 0.9999, cho thay
mdi trong quan tuyén tinh rat chit ché gitra ndong do piperine va dap Gng sic ky.

Tir d6 léch chuén cua dap ung va do déc duong chuén, gidi han phat hién va gioi han dinh luong cta
phuong phap dugc xac dinh 1an lIuot 14 1.0444 pg/mL va 3.1650 pg/mL. Két qua nay cho thdy phuong
phap c6 d6 tuyén tinh tot va d6 nhay phu hop cho muyc tiéu dinh Iugng piperine trong duoc liéu tiéu 16t.

3.2.4. Dj chinh xdc
Do chinh xac ciia phuong phap duoc danh gia qua d6 1ap lai trén 6 méau thir chuan bi doc 1ap (Bang 5).

Bang 5. Két qua khao sat do chinh xac ctia phuong phap ddi vi miu thir piperine

Khoi lwgng can cn s . Nong d¢ piperine | Ham lwong piperine

STT duge liéug @ Dién tich pic g(ug /:;Il?) (o/f)p P
1 0.3598 832973 7.4949 4.3397
2 0.3608 824022 7.4257 4.2878
3 0.3603 809929 7.3168 4.2308
4 0.3603 808254 7.3039 4.2233
5 0.3603 842277 7.5668 4.3753
6 0.3605 854783 7.6634 4.4287
X 0.3603 828706 7.4619 4.3143
RSD (%) 0.091 2.21 1.9 1.89

Két qua ¢ Bang 5 cho thiy ham luong piperine xac dinh duoc dao dong tir 4.2233% dén 4.4287%,
v6i gia tri trung binh 12 4.3143% va RSD 13 1.89%. Gi4 tri RSD nho hon giéi han chap nhan cho thay
phuong phép c6 d6 lap lai tot, phi hop dé ap dung cho phan tich dinh lugng thudng quy.
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3.2.5. b dung )
Bang 6. K&t qua tham dinh d§ diing doi voi piperine

Mirc thém | Khoi lwong Thé tich dung dich Ham luong | Ham leong | Ty 1@
chuén can cia dwoc | chuén piperine 5.45 Iy thuyét thue té phuc hoi
(%) liéu (g) mg/mL thém vao (mL) (ng/mL) (ng/mL) (%)
0.3603 0.0540 5.9032 5.9534 100.9
80 0.3602 0.0540 5.9032 5.9663 101.1
0.3603 0.0540 5.9032 5.9538 100.9
0.3603 0.0671 7.3243 7.4162 101.3
100 0.3603 0.0671 7.3243 7.3394 100.2
0.3602 0.0671 7.3243 7.3883 100.9
0.3603 0.0805 8.7455 8.551 97.8
120 0.3601 0.0805 8.7455 8.5656 97.9
0.3603 0.0805 8.7455 8.8406 101.1
X 100.2%

Do dung cua phuong phap dugce dénh gia bang phuong phap thém chuan ¢ 3 muc ndng do 80%,
lOO% va 120%, mdi mirc thyc hién trén 3 mau (Bang 6). Két qua cho thay ty 18 phuc hoi cua piperine
nam trong khoang 97.8 - 101.3%, véi gia tri trung binh dat 100.2%. Ty I¢ phuc h01 xap xi 100%
chung té phuong phap co kha ‘nang phan anh tét ham hrong piperine trong nén mau tiéu 16t, dong
thoi anh hudng cta nén mau dén phép do 13 khong dang ké.

3.2.6. Pinh lwgng piperine trong mdu tiéu lot

Sau khi duoc xay dung va tham dinh, phuong phap HPLC-UV duoc ap dung dé dinh luong piperine
trong mau dugc lidu tiéu 16t. Két qua trén 6 1an phan tich cho thay nong do piperine trong dung dich
phan tich dao dong tir 7.3039 dén 7.6634 pug/mL, trong tng v6i ham luong piperine trong duoc lidu
tir 4.2233% dén 4.4287%. Ham luong piperine trung binh xac dinh dugc 1a 4.314%, véi RSD =
1.89%. Két qua nay cho thay phu0’ng phap khong chi dat yéu cau tham dinh ma con c¢6 kha niang tng
dung trén mau duoc liéu thyc té.

4. BAN LUAN

Két qua nghién ctru cho thy c6 thé xay dung dugc phuong phap HPLC-UV tuong dbi don gian
nhung van dap tng yéu cau dinh luong piperine trong tiéu 16t. Vi diéu kién sac ky da lua chon, gdm
cot Shim-pack GIST C18, pha dong methanol:nudc (80:20, v/v), budc séng phat hi¢n 340 nm, tde do
dong 1.0 mL/phut, nhiét d cot 35 °C va thoi gian phan tich 10 phut, pic piperine duoc tach tt, co
thoi gian luu phi hop va hé thong van hanh 6n dinh. Két qua nay ¢ y nghia thyc tién vi piperine 1a
mdt trong nhirng alkaloid chinh ctua Piper longum va thuong dugc sit dung nhu mdt chi thi hoa hoc
trong kiém soat chat luong dugc liéu [1, 4, 5].

Vé mat tng dung, phuong phap trong nghién ctu ndy c6 uvu diém 1a st dung hé pha dong
methanol:nudc, 1a hé dung moi twong dbi don gian, d& chuan bi va thuan loi cho trién khai thuong
quy. Trong céc cong bd trude day, RP-HPLC da dugc sir dung dé danh gia ham luong p1per1ne trong
cac ngudn gen Pzper longum khac nhau ciing nhu dé so sanh ham luong piperine gitra mau nudi cay
in vitro va cdy trong tu nhién [13, 14]. So v&i cac nghlen ctru do, quy trinh hién tai tap trung truc tiép
vao muc tiéu dinh lugng piperine trong duoc li€u ti€u 16t bang cdu hinh HPLC-UV gon, phu hop voi
diéu kién ciia cac phong kiém nghiém thong thuong [13, 14].

Két qua tham dinh cho thiy phuong phép dat yéu cau theo dinh huéng ctia ICH Q2(R1) [9]. Phuong
phap c6 tinh dac hiu tot, tuyén tinh trong khodng nong d6 5.25 - 84 pg/mL véi phuong trinh héi quy
y =129434x - 137120 va R* = 0.9999; gii han phat hién va gidi han dinh luong 1an luot 1a 1.0444
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pg/mL va 3.1650 pg/mL; d6 chinh xac dat RSD 1.89%; d6 ding c6 ty 1 phuc hoi tir 97.8% dén
101.3%. Cac s0 liéu nay cho thay phuong phép c6 do tin cdy phu hop dé ap dung dinh lugng piperine
trong nén mau dugc liéu tiéu 16t [9].

Khi 4p dung phuong phéap da thim dinh trén mau thyc, ham luong piperine trung binh x4c dinh duoc
12 4.314% v6i RSD = 1.89%. Gia tri ny thap hon mirc cao nhét 7.85% duoc ghi nhan & mot s6 ngudn
gen Piper longum tai vung Dong Bic An D6 [13]. Bén canh d6, cac nghién ciru trude cling cho thay
ham lugng piperine c6 thé thay doi gitta vét lidu in vitro va in vivo [14]. Vivay, su khdc biét vé ham
luong piperine gitra nghién ctru hién tai va cac cong bb trude co thé lién quan dén ngudn gdc nguyén
lidu, diéu kién sinh truong, thoi diém thu hai va cach xtr 1y mau [13, 14]. Nhan dinh nay ciing cho
thiy gia tri ing dung ctia phuong phap HPLC-UV trong dénh gia bién thién ham luong piperine giita
cac 16 mau tiéu 16t phuc vu kiém soét chét lugng duoc liéu.

Trong bdi canh cac nghién ctru da cong bd, phuong phép cta dé tai di theo hudng don gian hoa nhung
van bao dam do tin cdy. Mot s6 nghién clu trude day tap trung vao dinh lugng ddng thoi nhiéu
alkaloid trong Piper longum bang HPLC-ESI-MS hoidc UFLC-ESI-MS/MS [6], hodc dinh lugng
piperine trong cic cong thirc da dugc liéu va ché pham phdi hop bang RP-HPLC [7, 8]. So vdi cac
hudng tiép can d6, phuong phap HPLC-UV trong nghién ctru nay khong nham phén tich da ciu tir
hay nén mau phirc tap ma tip trung vao mot chi thi héa hoc chinh cua tiéu 16t [6 - 8]. Cach tiép can
nay phu hop véi muyc tiéu kiém soat chit lugng nguyén liéu & mirc thudng quy, trong do6 tinh don
gian, kha thi va chi phi van hanh hop 1y 1a nhitng ti€u chi quan trong.

Ngoai HPLC, piperine trong Piper longum con dugc phan tich bang HPTLC trén ré dugc liéu va trén
vién nén chira dich chiét qua Piper longum [15, 16]. Cac cong bd nay cho théy piperine la chi thi
phén tich c6 gia tri thuc tién cao trong kiém soat chat luong dugc liéu va ché pham tir loai nay [15,

16]. Trong bdi canh trong nudc, cac tai liéu tiéu chuin va nghién ctru lién quan dén piperine trén
nguyén liéu thude chi Piper cho thy viéc lua chon chi thi héa hoc nay 1a phu hop cho myc tiéu kiém
soat chat lugng [10 - 12]. So véi cac hudng tiép can da cong bd trén nén mau khac hodc trén cac hé
phan tich phuc tap hon, quy trinh HPLC-UV trong nghién ctru nay dugc xay dung theo hudng don
gian hoa diéu kién sic ky nhung van bao dam do tin cdy, tir d6 thuan loi hon cho trién khai thuong
quy tai cac phong kiém nghiém c6 trang thiét bi trong duong. Trong bdi canh 6, két qua nghién ctru
hién tai gop phan bd sung mét phuong phap HPLC-UV da duoc tham dinh, c¢6 thé duoc sir dung nhu
mot lya chon phu hop khi can dinh lugng piperine voi do tin cdy cao trén hé thong HPLC thong dung.

Tuy vay, nghién ciru van con mot sb han ché. Phuong phap méi dugc tham dinh trén mot hé didu
kién sac ky cu thé va trong pham vi mau nghién ctru ctia dé tai; chua c6 di liéu mé rong trén nhiéu
16 mAu tiéu 16t hodc & cac diéu kién phong thi nghiém khac nhau. Do dé, cic nghién ctru tiép theo
can danh gia thém d6 bén phuong phap, d6 chinh xéac trung gian va kha ning ap dung trén nhiéu
ngudn nguyén liéu khac nhau dé nang cao tinh khai quat va gia tri tmg dung cta quy trinh.

5. KET LUAN

Nghién ctru da xay dung va tham dinh thanh cong phuong phap HPLC-UV dinh lugng piperine trong
tiéu 16t (Piper longum L.) véi diéu kién sic ky phu hop trén cot Shim-pack GIST C18, pha dong
methanol:nudc (80:20, v/v), budc song 340 nm va thoi gian phan tich 10 phit. Phuong phéap cho tinh
tuyén tinh tot trong khoang 5.25 - 84 pg/mL (R% = 0.9999), LOD va LOQ lan luot 1a 1.0444 pg/mL
va 3.1650 pg/mL, do chinh xac dat RSD 1.89% va d¢ ding co ty 1€ phuc hoi tir 97.8% dén 101.3%.
Két qua cho thay phuong phap c6 do tin cay, dé trién khai va c6 thé img dung trong dinh luong
piperine dé phuc vu kiém soét chat lugng duoc lidu tiéu 16t.
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