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TOM TAT
Ddt vén dé: Tiéu 16t la duwoc liéu chiva piperine, mét alkaloid ddc trung cé gid tri trong nghién ciru
va kiém sodt chdt lwvong duwoc liéu. Muc tiéu nghién ctru: T6i wu héa phuwong phdp va diéu kién chiét
xudt piperine tir Tiéu 16t bdng phwong phdp ddp trng bé mdt. DI twong va phwong phdp nghién
ciru: Péi twong nghién ctru la quy trinh chiét xudt piperine tir qua Tiéu 16t. Nghién ctru khédo sat hai
phuong phdp chiét Ia hoi lwu va chiét xudt cé hd tro siéu ém dé lwa chon phuwong phdp phi hop,
sau dé téi wu héa cdc diéu kién chiét theo thiét ké Box-Behnken. Ham lwong piperine trong cdc méu
chiét duoc xdc dinh béng HPLC-UV trén cét C18 theo phuong phdp chuén ngoai nhiéu diém. Két qua:
Chiét xudt cé hé tror siéu Gm cho hiéu qud thu nhén piperine cao hon chiét hoi lwu, véi ham lvgng
trung binh dat 81.41 + 8.22 mg PE/g nguyén liéu so vdi 70.62 + 1.17 mg PE/g nguyén liéu. Diéu kién
chiét téi wu la ty 1€ nguyén liéu/ethanol 1:11 (w/v), nhiét dé 55.1°C va thoi gian 8.8 phut; ham lwong
piperine dw dodn dat 51.54 mg PE/g nguyén liéu, trong khi gid tri thuc nghiém dat 51.86 mg PE/g
nguyén liéu. Két luGn: Phuong phdp ddp trng bé mdt la céng cu phu hop dé lwa chon phwong phdp
va téi wu héa diéu kién chiét xudt piperine tir Tiéu 16t.

Tir khéa: Tiéu I6t, piperine, chiét xudt cé hé tro siéu dm, phwrong phdp ddp ng bé mdt, Box-Behnken

1. DAT VAN DE

Tiéu 16t (Piper longum L.) 1a duoc liéu thudc ho
HO tiéu (Piperaceae), phan bd & An DO, Nam
Trung Quéc va nhiéu nwdc Dong Nam A, trong
do co Viét Nam [1]. Trong y hoc ¢b truyén, dugc
liéu nay duoc sir dung trong nhiéu bai thudc lién
quan dén rdi loan tiéu hda, bénh duwdng hé hap
va mét sd chirng dau nhirc. Nhirng &ng dung nay
cho thay Tiéu ISt |a ngudn nguyén liéu cé gia tri,
can duoc nghién ciru sdu hon vé thanh phan héa
hoc va kha nang khai thac trong linh vuc duoc
liéu.

Trong s6 cac hop chat da dwoc ghi nhan & Tiéu
|6t, piperine la alkaloid d&dc truwng va duwoc quan
tdm nhiéu nhat. Hop chat nay khéng chi tao nén
vi cay dac trung clia chi Piper ma con duoc bdo
cdo cb nhiéu hoat tinh sinh hoc dang chid y nhu
chdng oxy hda, chdng viém, diéu hoa mién dich
va cai thién sinh kha dung cla mét sé hoat chat
khac [2, 3]. Vi vay, piperine thuong duwgc xem
la chi thi héa hoc quan trong trong nghién ctru
kiém sodt chat lwgng va phat trién céc san pham
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tlr Tiéu |6t.

Dé& thu nhan piperine tir duoc liéu, nhiéu
phuong phép chiét da duoc ap dung nhu chiét
ngam, chiét hoi lru, chiét Soxhlet, chiét xuat cé
hoé tro siéu am, chiét vi séng hodc chiét bang
CO, siéu tdi han [4 - 6]. M6i phuong phép c6
nhitng wu diém va han ché riéng vé thoi gian
chiét, hiéu suat thu hoi, mic tiéu thu dung moi
va kha ning &ng dung thuc tién. Bén canh viéc
lwa chon phwong phép chiét, cac thong s6 cong
nghé nhu ty 1& nguyén liéu/dung mdi, nhiét do
va thoi gian chiét cling anh hwdng dang ké dén
lwvgng piperine thu duwgc. Do dd, phuong phép
dép &ng bé mat di duwoc &ng dung rong rai
trong t6i wu hda quy trinh chiét cdc hgp chéat
ty nhién vi cho phép dénh gid déng thoi anh
hudng déc 1ap va twong tidc cia nhiéu yéu td
v3i s6 lvgng thi nghiém hop ly [7, 8].

Tai Viét Nam, viéc xac dinh ham lugng piper-
ine trong hat tiéu d3 dwgc chuan hda bang
ca phuong phdp sac ky 16ng hiéu ndng cao va
phuwong phdp do quang ph6é théng qua TCVN
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9684:2013 va TCVN 9683:2013 [9, 10]. Bén canh
dd, mot nghién ctru trong nudc trén ho tiéu &
tinh Kon Tum ciing cho thdy ham lwgng piperine
bién thién dang ké gitta cdc mau nguyeén liéu,
qua dé nhdn manh y nghia cla viéc lya chon
diéu kién phan tich va x& Iy mau phu hop [11].
Tuy nhién, cac di¥ liéu trong nuwdc hién chu yéu
tap trung trén ho tiéu (Piper nigrum), trong khi
dit liéu danh riéng cho Tiéu 16t (Piper longum)
con han ché, dac biét & khia canh t8i wu hoa
diéu kién chiét xuat piperine phu hop vai diéu
kién nguyén liéu va thyc nghiém trong nudc.
T&r d6, nghién clru nay duwoc thuc hién nham
lwa chon phuwong phap chiét thich hop va tdi
uwu hoa diéu kién chiét xuat piperine tir Tiéu 16t
bang phuwong phap dap rng bé mat. Ham lwong
piperine trong cac mau chiét dugc xac dinh
bang HPLC-UV.

2. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U
2.1. Pdi twong nghién cliru

Doi twgng nghién clru la quy trinh chiét piperine
tir qua Tiéu I8t (Piper longum L.). Mau duoc liéu
duwoc thu hai tai x3 Tan Thanh Tay, huyén Cu Chi,
Thanh phd H8 Chi Minh vao thang 5 ndm 2025
va duwoc dinh danh tén khoa hoc b&i cl* nhén
Cao Ngoc Giang ctua Phong Tai nguyén Duoc
liéu, Trung tdm S&m va Duoc liéu Thanh phé H6
Chi Minh.

Sau khi thu hai, mau duwoc |am sach, loai bo
tap chat co hoc, sdy khé va nghién thanh duoc
nghién nhé bang may xay dwoc liéu va ray qua
ray s6 500 theo Phu luc 3.5 Dwgc dién Viét Nam
V dé thu bdt duoc lidu cé kich thuwdc tiéu phan
twong déi déng nhat. Bét duoc lidu dugc bdo
quan trong bao bi kin, noi kho rao, tranh anh
sang cho dén khi phan tich.

2.2. Phuwong phap nghién ctru

2.2.1. Héa chédt, chdt chudn va thiét bi

Ch&t chuan piperine (CAS: 94-62-2, d6 tinh khiét
98.0%, Adamas-beta, Trung Qudc), methanol
dat cdp HPLC grade (Merck, Dirc), ethanol 96%
va nudc cat 2 1an diéu ché tai phong thi nghiém
duwgc st dung trong nghién clru.

Hé thong phan tich gdm mdy sac ky ldng hiéu
nang cao Shimadzu LC-2030, c6t Shim-pack
GIST C18 (250 x 4.6 mm; 5 um), mdy quang phé
UV-Vis (Shimadzu UV-1800, Nhat), can phéan
tich Shimadzu UniBloc (Nhat Ban), bé siéu am
Elmasonic S 180 H (Elma, Dirc), bd chiét hoéi lvu
va cac dung cu thudy tinh thong thuong.
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2.2.2. Xac dinh ham lwong piperine trong cdc
mdu chiét bang HPLC-UV

Ham lugng piperine trong cac mau chiét duoc
xac dinh bang HPLC-UV. Trong nghién ctru nay,
HPLC-UV dugc st dung nhu cdng cu phan tich dé
theo d&i ham lugng piperine phuc vu khdo sat
phuong phap chiét va toi wu hda diéu kién chiét
xuat. Viéc xdc dinh piperine bang sic ky pha dao
trén Piper longum d3 duwoc ghi nhan trong cac
céng bd gan day [12].

Chuén bj dung dich chuan: Can chinh xac khoang
20.0 mg piperine chuan, hoa tan va dinh murc
dén 20 mL bang methanol dé thu dwoc dung
dich chuan géc cé néng d6 1000 pug/mL. T dung
dich chuan géc, pha lodng bang methanol dé thu
day dung dich chuin c6 ndng dé 1an luot 13 4,
8, 10, 20 va 30 pg/mL. Trwdc khi phén tich, cac
dung dich dwoc loc qua mang loc 0.45 um.
Chuan bi dung dich thir: Sau khi chiét bang cac
phuwong phép khao sat, dich chiét duwgc loc va cd
thu hdi dung méi dé thu cao chiét. Can chinh xac
50.0 mg cao chiét vao binh dinh m&c 100 mL,
thém khoang 70 mL methanol, lac hoic siéu am
dén khi tan hoan toan, sau d6 bd sung methanol
dén vach. Dung dich duwgc loc qua mang loc 0.45
pm. Hut chinh xac 1.0 mL dung dich loc vao binh
dinh mc 25 mL, thém methanol dén vach, l3c
déu va dung dé phan tich HPLC.

Diéu kién sic ky: Piperine dwoc xac dinh bang
hé théng HPLC s dung cdt C18 (4.6 x 250 mm; 5
um), dau do UV & buéc séng 343 nm. Pha dong
gém methanol va nuéc theo ty 1& 77:23 (v/v), téc
d6 dong 1.0 mL/phut va thé tich tiém mau 10 pL.
Ham luvong piperine trong mau dwoc tinh bang
phuong phdp chudn ngoai nhiéu diém. Diéu kién
sac ky duoc lya chon trén co s& tham khao cac
céng bd gan day vé phan tich piperine trong Pip-
er longum [12].

2.2.3. Khdo sat lwa chon phwong phdp chiét
Phuong phép chiét xuat cé hd tro siéu am: Moi
thi nghiém sir dung 20 g bot duoc liéu, chiét véi
180 mL ethanol 96%, tuwong (rng vdi ty 1& nguyén
liu/dung méi la 1:9 (w/v). Qua trinh chiét duoc
thyc hién bang siéu am trong 10 phut & 70°C va
Idp lai 3 lan. Sau khi chiét, dich chiét duwoc gop,
loc qua gidy loc, ¢6 thu hdi dung mdi dé thu cao
chiét, roi ti€n hanh dinh lwgng piperine bang
HPLC. Méi diéu kién duwoc thuc hién trén 3 mau
lap lai.

Phuwong phép chiét héi lwu: Chiét hoi lvu duoc
tién hanh vdi 20 g bét duoc liéu va 180 mL
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ethanol 96%, twong rng vai ty 1&é nguyén liéu/
dung mdi la 1:9 (w/v). Qué trinh chiét duoc thuc
hién & 70°C trong téng thai gian 2 gid, chia thanh
3 Ian chiét, mbi Ian 40 phat. Sau chiét, dich chiét
duoc gdp, loc, cd dudi dung mdi dé thu cao chiét
va dinh luvgng piperine bang HPLC. Mbi diéu kién
duoc thuc hién trén 3 mau lap lai.

Hiéu qua cla hai phuong phap duoc danh gia
dua trén ham lwong piperine thu duoc trong
cao chiét. Phuong phap cho ham lugng piperine
cao hon duoc lya chon cho budc téi wu hda tiép
theo.

2.2.4. T6i wu héa quy trinh chiét bang thiét ké
Box-Behnken

Sau khi lya chon dugc phuong phap chiét thich
hop, nghién ciru s&r dung phuong phap dap (ng
bé mat theo thiét ké Box-Behnken dé t8i wu hda
cac diéu kién chiét piperine [7, 8]. Phan mém
Design Expert 13 dwoc sir dung dé xay dung md
hinh thuwc nghiém, x& ly s6 liéu va xac dinh diéu
kién téi wu.

Ba bién doc lap duogc lwa chon trong mé hinh
goém: A: Ty |& nguyén liéu/dung méi ethanol; B: Nhiét

3. KET QUA NGHIEN cU'U

do chiét; C: Thoi gian chiét cé hd trg siéu am.

Mdi bién dugc khao sat & ba murc: Ty [& nguyén
liéu/dung mai ethanol: 1:6, 1:9 va 1:12 (w/v); nhiét
dd chiét: 50°C, 60°C va 70°C; thoi gian chiét: 5, 10
va 15 phut.

Bién phu thudc ctia md hinh 1a ham luvgng piperine
thu duwoc, xac dinh bang HPLC. Tir két qua thuc
nghiém, phan mém xay dung phuong trinh héi
quy bac hai, danh gia y nghia théng ké ciia mé hinh
bang phan tich phwong sai (ANOVA), ddng thdi xac
dinh anh hudng riéng lé va anh hudng twong tac
gitra cac yéu td khao sat. Diéu kién t8i wu dy doan
tir mo hinh duoc kiém chirng lai bang thi nghiém
kiém chirng.

2.3. Xtr ly sé liéu

Céc thi nghiém duwoc thuc hién I3p lai va két qua
dugc biéu dién duédi dang gid tri trung binh kém
dd léch chuan. Dai véi md hinh téi wu hda, mic do
phlu hgp ctia mé hinh dwoc danh gia thong qua cac
théng s6 théng ké nhu hé sé xac dinh (R2), Adjust-
ed R2, Predicted R2, hé s6 bién thién (CV%) va kiém
dinh ANOVA. M6 hinh dugc xem la ¢é y nghia khi
giad tri p < 0.05.

3.1. Xay dwng dwong chuan dinh lwong piperine bang HPLC

my
EDD—_ | & Detector A 343nm
|8
- |n-
200- 2
=
[ F°
100 |
|
0 — = -
0.0 2.5 5.0 7.5 10.0
min

Hinh 1. S3c ky d6 chuan piperine 30 ug/mL

Bang 1. Twong quan gitra ndng dé dung dich chuan va dién tich pic piperine

STT Néng do (ug/mL) Dién tich pic
1 4 366,079
2 8 812,524
3 10 955,178
4 20 2,018,601
5 30 3,041,139
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Hinh 2. Budng chuan piperine

Dung dich chuan piperine dugc khado sat trong
khodng néng do 4 - 30 pg/mL. Két qua twong quan
gitta ndng d6 dung dich chudn va dién tich pic
duogc trinh bay & Bdng 1 va Hinh 2. Tir s6 liéu thyc
nghiém, phuong trinh hdi quy tuyén tinh dwoc xac
lap lay=102743x- 40798, v&i R2 =0.9996. buong
chuan nay dugc sir dung dé xac dinh ham lugng

piperine trong cdc mau chiét clia nghién ciru.

3.2. Khdo sat Iwa chon phwong phép chiét xuat
Hiéu qua chiét xudt piperine gilta phuwong phap
chiét xuat bang ethanol cé hd trg siéu am va
phuong phap chiét hdi lvu dugce khao sat trong
cung diéu kién sir dung ethanol 96%. K&t qua
duwoc trinh bay & Bang 2.

Bang 2. K&t qua khdo sat phuong phéap chiét xuat piperine tir Tiéu |6t (n = 3)

Ham lugng .
Néng dé quy | piperine thu Ham luong
PRUONE PR | 5 | DENHENPIC | 5 uog | o (me | O (ME | psp g
PP chuan (ug/mL) | PE/g nguyén gliéi y
liéu) j

1 569,430 5.94 79.19

Chiét xuat c6 hd
+

tro sidu 4m 2 586,537 6.11 81.41 81.41+2.22 2.73

3 603,644 6.27 83.63

1 507,847 5.34 71.2
Chiét hoi lvu 2 509,224 5.35 71.38 70.62 +1.17 1.66

3 492,986 5.2 69.27

Hiéu qua chiét xuat piperine gitra hai phwong
phap chiét xudt cé hd trg siéu am va chiét
hoi lvu duoc khdo sat trong cung diéu kién
st dung ethanol 96%. K&t qua & Bang 2 va
Hinh 3 cho thdy phuwong phap chiét xuat bang
ethanol cé hd tro siéu am cho ham lwong
piperine trung binh cao hon phuong phap
chiét hoi lvu. Cu thé, phuong phdp chiét xuat
c6 hd tro siéu am dat 81.41 + 2.22 mg PE/g
nguyén liéu, trong khi chiét héi lvu dat 70.62
+ 1.17 mg PE/g nguyén liéu. Tir két qua nay,
phuong phép chiét xuit cé hd tro siéu am
ISSN: 2615 - 9686

duoc lwa chon dé t6i wu hda quy trinh chiét
Xuat piperine tir Tiéu |16t.
3.3. Toi wu hoéa diéu kién chiét xuat bang
phuwong phap dap ng bé mait, thiét ké
Box-Behnken
Sau khilya chon dwgc phwong phap chiét xuat
c6 hd tro siéu am, nghién clru ti€p tuc t6i vu
hda ba yéu td dnh huwdng dén qud trinh chiét
Xuat, gébm ty & nguyén liéu/dung méi ethanol
(A), nhiét dd chiét (B) va thoi gian chiét c6 ho
trg siéu &m (C). K&t qua thwec nghiém theo mé
hinh Box-Behnken dwoc trinh bay & Bang 3.
Hong Bang International University Journal of Science
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Bang 3. K&t qua thuc nghiém theo mé hinh thiét ké Box-Behnken

o Ty lé nguyén . I A
NEPM | G fethanal | Nhigt a6 (1) | hotgia (phar) | M MOE Ppeine thuc e
(w/v)
1 1:06 50 10 43.46 £ 0.09
2 1:12 50 10 49.34+0.34
3 1:06 70 10 41.60+1.37
4 1:12 70 10 47.16 £ 0.91
5 1:06 60 5 44.42 +0.63
6 1:06 60 15 42.80+1.05
7 1:12 60 15 50.43 £ 0.09
8 1:09 50 46.55+0.05
9 1:09 70 48.50+0.49
10 1:09 50 15 49.48 £ 0.07
11 1:09 70 15 46.41+0.29
12 1:09 60 10 51.23+0.32
13 1:12 60 5 51.49+0.38
14 1:09 60 10 51.29+0.43
15 1:09 60 10 51.35%£0.28
16 1:09 60 10 51.24+0.10
17 1:09 60 10 51.28 +0.98

Piperine (mg/g)

B: nhigt 46 (d6 ©)

At g DM : NL fv/w)

e g

C: thesi gian (phat)

Piperine (mg/g)

At 1g DM : NL (v/w)

Figeseine ira gl

B nhigt 48 (83 )

Acti 1§ DM : NL (w/w)

Hinh 4. M3t dap &rng ham lugng piperine (A) theo nhiét do va ti [é nguyén liéu/dung méi; (B) theo thoi
gian va ti |é nguyén liéu / dung méi; (C) theo thoi gian va nhiét d6
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Ham lugng piperine thu dugc dao dong tir41.60 +
1.37 dén 51.49 + 0.38 mg PE/g nguyén liéu. Trong
s6 cac nghiém thirc d3a thuc hién, nghiém thirc 13
cho gié tri cao nhét, twong rng vdi diéu kién ty
[& nguyén liéu/dung moi ethanol 1:12 (w/v), nhiét
d6 600C va thoi gian chiét c¢é hd tro siéu am 5
phut. K&t qua nay cho thady ham lvgng piperine
chiu anh hudng déng thoi cda ca ba yéu td khdo
sat. Cac bé mat dap ng twong (rng duoc thé hién

Acti 8 DM 1 ML = 113643

Chdi gian = 484172

Desirability = 1,000
Solution 1 out of 100

& Hinh 4.

T&r dit liéu thyec nghiém, phuong trinh héi quy
bac hai duw dodn ham lwong piperine dugc xac lap
nhu sau: Y = 50.97 - 5.70A - 0.7354B - 0.3345C -
0.1189AB - 0.0312AC - 1.25BC - 6.90A2 - 2.78B2
-0.7194C2

Trong do, Y la ham luvgng piperine dy doan; A la
ty 1& nguyén liéu/dung méi ethanol; B la nhiét d6

chiét; va C 13 thoi gian chiét c6 ho tro siéu am.

50

Binhidt dé = 55.1028

i

_,—'—'—"'__—F_

Piperne = 51.5415

514858

Hinh 5. Biéu d6 t&i wu hoa diéu kién chiét piperine theo mé hinh Box-Behnken

3.4. Phan tich phwong sai cia mé hinh héi quy

Két qua phan tich phuwong sai ANOVA ctia mé hinh dwoc trinh bay & Bang 4.

Bang 4. K&t qua phan tich ANOVA cta mé hinh Box-Behnken

Nguon bién thién ssquu:r:fs df Mean square F-value p-value
Model 178.13 9 19.79 31.85 < 0.0001
A - Ty & NL/Ethanol 6.20 1 6.20 9.98 0.0160
B - Nhiét do 1.16 1 1.16 1.87 0.2137
C - Thoi gian 0.3837 1 0.3837 0.6176 0.4577
AB 0.0251 1 0.0251 0.0405 0.8463
AC 0.0023 1 0.0023 0.0037 0.9532
BC 6.28 1 6.28 10.11 0.0155
A? 22.26 1 22.26 35.83 0.0006
B? 18.29 1 18.29 29.44 0.0010
C? 1.23 1 1.23 1.97 0.2028
Residual 4.35 7 0.6213
Lack of Fit 4.31 3 1.44 153.97 0.0001
Pure Error 0.0373 4 0.0093
Cor Total 182.48 16
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K&t quad phan tich ANOVA clda md hinh duoc
trinh bay & Bang 4. M6 hinh héi quy cdé y ng-
hia théng ké cao vdi p < 0.0001. Trong cac yéu
t6 khdo sat, ty |& nguyén liéu/dung mdi ethanol
(A) ¢6 &nh hudng cé y nghia théng ké dén ham
lvgng piperine vdi p = 0.0160. Twong tac gilta
nhiét dé va thoi gian chiét (BC) cling ¢é y ng-
hia thong ké v&i p = 0.0155. Ngoai ra, cac thanh
phan bac hai A2 va B2 déu cd y nghia théng ké,
cho thdy méi quan hé gilta cac yéu t6 nay vadi
ham lugng piperine cé tinh phi tuyén. Nguoc

3.5. Panh gia dd phu ho'p clia mé hinh t8i wu héa

lai, cdc yéu té B, C, AB, AC va C2 chua cho thay
anh hudng cé y nghia thdong ké trong pham vi
khdo sat.

Mac du m6 hinh héi quy c¢é y nghia théng ké
va cho thay kha nang hd tro t6i wu hda trong
pham vi khao sat, gia tri Lack of Fit cé y nghia
théng ké (p = 0.0001) cho thdy mé hinh chua
mo ta hoan toan dit liéu thyc nghiém. Do d¢,
md hinh nén duoc s&t dung nhu mét céng cu
dinh hudéng t8i wu hdéa va can duoc dién giai
mot cach than trong.

Cdac chi s6 danh gid dd phu hgp ctia mé hinh dwoc trinh bay & Bang 5.

Bang 5. Cac chi sd danh gid d6 phu hop cda mé hinh

Théng s6 Gia tri
Std. Dev. 0.7883
Mean 48.12
CV. % 1.64
R2 0.9762
Adjusted R? 0.9455
Predicted R? 0.8218
Adeq Precision 16.1341

Céc chi s6 dadnh gid d6 phu hop cda mé hinh
duoc trinh bay & Bang 5. M6 hinh c6 R2 =
0.9762, Adjusted R2 = 0.9455 va Predicted R2 =
0.8218, cho thdy phan I&n bién thién cha ham
lwong piperine duoc gidi thich bdi md hinh hodi
quy trong pham vi khao sat. Gia tri C.V. = 1.64%
thap, phan dnh d6 13p lai twong d6i tét cda thi
nghiém. Bén canh dé, chi s6 Adeq Precision
I&n hon 4 cho thay tin hiéu ctia mé hinh van du
dé sir dung cho muc dich t6i wu hoda.

3.6. Diéu kién chiét xuat tdi wu

TUr k&t qua x& ly bang phan mém Design Ex-
pert, diéu kién t6i wu nham thu dwoc ham
lvong piperine cao nhat dwgc xdc dinh la: Ty
& nguyén liéu/dung moi ethanol 1:11 (w/v);
Nhiét do chiét 55.1°C; Thoi gian chiét cé hd
tro siéu am 8.8 phut.

O diu kién nay, ham lwong piperine du doan
dat 51.54 mg PE/g nguyén liéu. Diéu kién toi
wu nay nam trong vung trung gian clia mién
khdo sat, cho thay hiéu qua chiét xuat piper-
ine phu thudc vao su phdi hop hop ly gitra ty
& dung méi, nhiét d6 va thoi gian chiét, thay
vi chi tdng cuc dai mot yéu té don lé.
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Mac du nghiém thirc 13 trong Bang 3 cho gia
tri cao nhat trong s cac thi nghiém d3 thuc
hién (51.49 + 0.38 mg PE/g nguyén liéu), mod
hinh hdi quy van du doan duwoc mot ving
diéu kién t8i wu lan cdn vdi gid tri dy doan
cao hon. K&t qua kiém chirng thyc nghiém tai
diéu kién tdi vu cho thdy ham luvong piperine
thu duwoc la 51.86 mg PE/g nguyén liéu, cao
hon gid tri I&n nhat trong ma tran thuyc ng-
hiém ban dau, cho thay viéc s& dung mé hinh
Box-Behnken cé y nghia trong viéc xac dinh
vung diéu kién thich hgp hon so véi chi lua
chon nghiém thirc cé gid tri cao nhéat trong
thiét ké ban dau.

3.7. K&t qua kiém chirng thyc nghiém tai diéu
kién téi wu

Dé danh gia kha ndng du doan cla md hinh,
thi nghiém kiém chirng duoc thyc hién tai
diéu kién t6i wu do phan mém dé xuat. Trong
thuc té€, cidc thoéng sd 55.1°C va 8.8 phut
dwoc lam tron vé 55°C va 8 phut dé thuan
tién cho thao tdc thyc nghiém. K&t qua duoc
trinh bay & Bang 6.
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Bang 6. So sanh gid tri dy doan va gia tri thuc nghiém tai diéu kién toi vu

ot n Ty l&é nguyén liéu/ cns 4 Jo Thoi gian Ham lwgng piperine
Diéu kién ethanol (w/v) Nhigt d6 (°C) (phut) (mg PE/g nguyén liéu)
Du dodn
1:11 8.8 51.54
Thuc nghiém
1:11 8 51.86

Gia tri piperine thuc nghiém thu duogc la 51.86
mg PE/g nguyén liéu, trong khi gia tri dy dodn
cta mé hinh 1a 51.54 mg PE/g nguyén liéu [11].
Do chénh léch gitta hai gia tri la 0.32 mg PE/g
nguyén liéu, cho thdy mé hinh cé kha niang ho
trg dy doan xu hudng t6i wu héa twong doi phu
hop trong pham vi khao sat cla nghién ctru.

4. BAN LUAN

K&t qua nghién ciru cho thdy phuwong phép
chiét xuat cé hod tro sieu am cho ham luong
piperine cao hon chiét héi lwu trong cung diéu
kién sir dung ethanol 96%. Xu hudng nay phu
hop vé&i co ché cla chiét cé hd tro siéu am,
trong dé hién tuwong cavitation gép phan pha
v& cdu truc moé thuc vat, 1am tdng khad nang
chuyén kh&i cla hoat chat t¥ nguyén liéu vao
dung méi [4, 6]. K&t qua nay cling tvong déng
v@i nghién ctru cla Rathod va Rathod, trong dé
chiét xuat cé ho trg sidu am cho hiéu qua thu
nhan piperine tdt hon so v&i mét s phuong
phdp chiét truyén théng [6].

K&t qua tdi wu hda theo thiét ké Box-Behnken
cho thay ty |é nguyén liéu/dung méi ethanol
la yéu té anh huédng dang ké dé€n ham luogng
piperine, déng thoi tuwong tac gitra nhiét dé va
thoi gian chiét cling cé y nghia théng ké. Diéu
nay cho thdy hiéu qua chiét khdong phu thudc
riéng |é vao tirng théng s6 ma chiu anh huédng
dong thoi cia kha nang hoa tan piperine trong
hé dung moi va qud trinh truyén khéi trong
diéu kién siéu am [7, 8]. Khi tdng lwvong dung
moi tir mirc 1:6 [én vung 1:9 - 1:12, ham lwgng
piperine cé xu hudng tang, cho thay viéc gia
tang thé tich dung moi d3 ho tro qua trinh hoa
tan hoat chat [4, 6]. Tuy nhién, nhiét d6 va thoi
gian khéng |am tadng hiéu suit theo xu hudng
tuyén tinh, ma hinh thanh mot vung diéu kién
t6i wu trong pham vi khao sat [7, 8].

Trong s6 cac nghiém thirc da thuc hién, diéu
kién 1:12 (w/v), 60°C va 5 phat cho ham lugng
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piperine cao nhit la 51.49 * 0.38 mg PE/g
nguyén liéu. Tuy nhién, khi x& ly toan bd dit
litu bang m6 hinh hdi quy bac hai, phan mém
du dodn vung diéu kién t6i wu la 1:11 (w/v),
55.10C va 8.8 phut, v&i ham lugng piperine dy
dodn 51.54 mg PE/g nguyén liéu; két qua kiém
ching thuc nghiém dat 51.86 mg PE/g nguyén
lidu. Piéu nay cho thdy md hinh Box-Behnken
c6 gia tri trong viéc dinh huwdng lya chon vung
diéu kién chiét phu hop hon so véi chi dua vao
nghiém thrc cé giad tri cao nhat trong ma tran
ban dau [7, 8]. Tuy nhién, do chi sé Lack of Fit
cd y nghia théng k&, m6 hinh nay nén duoc
xem |3 céng cu hod tro t6i wu hda trong pham
vi khdo sat, thay vi md ta hoan toan dit liéu
thuc nghiém.

5. KET LUAN

Nghién cltru da lya chon dwoc phuwong phap
chiét thich hop va t6i wu hoda diéu kién chiét
xuat piperine tir Tiéu 16t bang phuong phép
dap ng bé mat. K&t qua khao sat cho thay chiét
xuat bang ethanol c6 hd trg siéu am cho hiéu
qua thu nhan piperine cao hon chiét hoi lwu, vdi
ham lugng trung binh dat 81.41 + 2.22 mg PE/g
nguyén liéu so vdi 70.62 + 1.17 mg PE/g nguyén
lidu. Diéu kién chiét t6i vu duoc xac dinh 1a ty
[é nguyén liéu/ethanol 1:11 (w/v), nhiét do
55.1°C va thoi gian 8.8 phut. O diéu kién nay,
ham lwgng piperine dy doan dat 51.54 mg PE/g
nguyén liéu, trong khi gid tri kiém ching thyc
nghiém dat 51.86 mg PE/g nguyén liéu. K&t qua
cho thdy phuong phdp dép rng bé mat 13 céng
cu phu hop dé lva chon phuong phap va téi wu
héa diéu kién chiét xuat piperine tir Tiéu |6t.
LOI CAM ON

Nghién clru nay dwogc Truong Pai hoc Quéc té
Hoéng Bang cap kinh phi thuc hién dudi ma sé
dé tai GVTC19.66.
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Optimization of piperine extraction from Piperlongum
L. fruits using response surface methodology

Phan Nguyen Thu Xuan, Do Ngoc Giang My, Sa Li Hah, Bui The Vinh

ABSTRACT

Background: Long pepper contains piperine, a characteristic alkaloid of interest in research
and quality control of medicinal materials. Objective: To optimize the extraction method
and extraction conditions of piperine from long pepper using response surface methodology.
Materials and methods: The study focused on the extraction process of piperine from Piper
longum fruits. Reflux extraction and ultrasound-assisted extraction were compared to select
a suitable method, followed by optimization of extraction conditions using a Box-Behnken
design. Piperine content in the extracts was determined by HPLC-UV on a C18 column using
an external standard calibration approach. Results: Ultrasound-assisted extraction yielded
a higher piperine content than reflux extraction, with an average of 81.41 + 8.22 mg PE/g
compared to 70.62 + 1.17 mg PE/g. The optimal extraction conditions were a material-
to-ethanol ratio of 1:11 (w/v), an extraction temperature of 55.1 °C, and an extraction
time of 8.8 min; the predicted piperine content was 51.54 mg PE/g raw material, while
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the experimental value was 51.86 mg PE/g raw material. Conclusions: Ultrasound-assisted
extraction is a suitable method for extraction of piperine from Long Pepper fruits.

Keywords: Piper longum L., piperine, ultrasound-assisted extraction, response surface
methodology, Box-Behnken
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