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Xéc dinh ham lwong Piperin trong ho tiéu & tinh Kon Tum
bang phwong phap quang pho hap thu phan tir UV-Vis
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Tom tit:

Piperin 1a alkaloid quan trong nhit trong hé tidu, c6 y nghia gop phan quyet dinh gia tri sédn pham ciia hat ho tiéu.
Trong nghién citu nay, ham lweng Piperin dugc chiét bang phwong phap chiét Soxhlet trong 3,5 gio’ va dinh lugng
bing cich do miu & budc séng 343 nm trén thiét bi may quang pho héap thu phéan tir UV-Vis. Két qua sau khi khao
sat cho d9 Lip lai ciia mAu hat tiéu xanh va den lan lwot 1a tir 1,76 dén 2,07% va 3,79 dén 4,85%, dd tai 1ap trong
phong thi nghiém tir 2,00 dén 2,24% doi voi tiéu xanh va 3,81 dén 5,48% doi véi tidu den, hi¢u suat thu hoi dat 87,2-
91,4% doi voi tieu xanh va 84,4-89,2% doi voi tieu den. Két qua ham lrgng Piperin trong miu hat tiéu xanh thu
thap dwgc phén bo tir 5,23 dén 10,2% va tiéu den 12 tir 0,77 dén 5,31%.

Tir khéa: hat tiéu den, hat tiéu xanh, Kon Tum, Piperin, quang phd hip thu phn tir, Soxhlet.

Chi s6 phén loai: 1.4

M6 dau

Piperin 14 alkaloid quan trong nhét dugc tim thdy trong
hat tiéu den (Piper nigrum), tiéu tring, tiéu dai (Piper
longum) thudc ho HO tiéu. Nam 1819, Hans Christian
@rsted co 1ap Piperin tir hat tiéu den xay va nhan thiy vi cay
ctia hd tiéu 1a do Piperin. Hd tiéu dugc st dung phd bién
trong doi song con ngudi, khong chi dé 1am gia vi cho thyuc
pham ma con dung cho cac loai thude. H tiéu da duoc st
dung trong diéu tri cac loai bénh nhu diy hoi, kho tiéu, da
day, ta va tiéu chay [1].

Ngay nay, ¢6 nhiéu nghién ctru dang tap trung vao duoc
tinh cua Piperin nhu: gidm thiét hai cho DNA gay ra béi cac
chat gdy ung thu trong t& bao soma va t& bao mam; chéng
lai benzo (a) pyrene sinh ra ung thu phdi bang cach bao
vé nong do glycoprotein trong huyét thanh va mé ¢ chuot
bach tang Thuy ST; ¢6 hiéu qua d6i v6i bénh ung thu tuyén
tién liét; bao vé chong lai ham luong chat béo cao gay ra
stress 6xy hoa ddi véi té bao. Vi vdy, cac nghién ciru gan
day da tap trung nhiéu hon vao cong thic cua Piperin dang
hat nano ¢ thé hoa tan trong nudc, st dung cho diéu tri
cac bénh khac nhau [2]. Cong thic cAu tao cia Piperin 1a
C,,H ,NO, duoc mo ta ¢ hinh 1.
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Hinh 1. Céng thirc cAu tao cta Piperin [3].

“Tac gia lién hé: Email: kimphung274@gmail.com

TAP CHI

g::ﬁg\/@t Nam 64(1) 1.2022

Tai Viét Nam, Piperin dugc ung dung trong céc thuc pham
chire nang két hop cung véi curcumin dé gitip hd tro diéu tri
bénh nhu ung thu, viém gan va ldo hdéa. Ngoai ra, Piperin con
dwoc nghién ctru thém nhiéu vai tro va gia tri khac trong y
hoc nhu: ting kha niang hép thu chat dinh dudng thong qua
co ché kich thich su dich chuyén cua cdc amino axit trong
thanh rudt va han ché cac enzyme, tao diéu kién dé co thé
chuyén hoa cac hop chét dinh dudng, chdng trim cam ty
nhién, chdng 6xy hoa, ting kha ning hip thu cta curcumin,
chéng lai chimg biéng an nho sy kich thich khiru giac, hd trg
tiéu hoa bang cach lam ting cam giac thém in, gitp d6t chay
nhiéu calo, chira viém khop nho dic tinh khang viém... Tuy
nhién, viéc sir dung Piperin & liéu cao s& lam ting huyét ap, té
liét ho hap va mot sé day than kinh [3].

Ham luong Piperin la yeu t6 co y nghia quan trong gop
phan quyét dinh gia tri san phdm ctia ho tiéu. Tiéu chuan Viét
Nam TCVN 7036:2008 quy dinh ky thuat cho hat tiéu den,
bao gom ca hat tiéu den so ché va da ché bién. Trong tiéu
chudn nay yéu cau hat tiéu den phai c6 ham luong Piperin
khong dugce nhd hon 4%. Vi vay, dé biét duoc san pham hd
tidu co dat yéu cau vé mat ki thuat dé dén tay ngudi tiéu ding
cing nhu xuét khdu thi viéc d4nh gia ham luong Piperin trong
hé tiéu 1a viéc 1am can thiét.

Dén nay, c6 nhiéu phuong phap khic nhau dé phan tich
dinh lugng Piperin trong ho tiéu nhu: HPTLC [4, 5], quang
phd hip thy phéan tir UV-Vis [6, 7], GC-FID [8] va HPLC [9,
10]. Trong cac phuong phap phén tich néu trén, quang phd
hap thy phan tir UV-Vis dugc xem 1 phuong phap phén tich
don gian, gi4 thanh thip nhung c6 do chinh xac cao va dugc
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Abstract:

Piperine is the most major alkaloid in pepper. It plays
an important role in determining the value of pepper.
Piperine content was extracted by the Soxhlet extraction
method for 3.5 hours and measured at 343 nm by an
UV-Vis molecular absorption spectrophotometer. After
surveying, the repeatability of green and black pepper
samples was from 1.76 to 2.07% and from 3.79 to 4.85%,
respectively, and the laboratory’s reproducibility was
from 2.0 to 2.24% for green pepper and from 3.81 to
5.48% for black pepper, the recovery was from 87.2
to 91.4% for green pepper and from 84.4 to 89.2% for
black pepper. Results showed that the Piperine content
in green pepper samples was from 5.23 to 10.2% and
0.77 to 5.31% for black peper.

Keywords: black pepper, green pepper, Kon Tum
province, molecular absorption spectrophotometer,
Piperine, Soxhlet.

Classification number: 1.4

str dung phd bién & Viét Nam. Tuy nhién, trong tiéu chuan
nay chi dé cap phuong phép phan tich ham lugng Piperin cho
nén ho tiéu thanh pham, chit khong d€ cp tdi nén ho tiéu tuoi.
Vi vay, trong nghién ctru nay, chung t6i tién hanh danh gia lai
phuong phdp quang pho hap thu phan tir UV-Vis theo TCVN
9683:2013 dé sir dung trén ca 2 nén mau hat tiéu xanh va den.
Cac mau hat tiéu xanh va den duoc lay tai mét s6 dia phuong
thudc tinh Kon Tum, ddy cling 1a mot trong nhiing tinh trong
nhiéu ho tiéu ¢ Viét Nam.
Vat liéu va phuong phap nghién ciiu

Vit liéu nghién ciru

Quy trinh va dia diém ldy mau ho tiéu: 100 mau hat tiéu
xanh va 10 mau hat tiéu den da duoc thu thap tir cic vuon trong

hd tiéu ciia 10 ho dén tai 5 xd va 1 thi tran thudc 3 huyén cia
tinh Kon Tum vao thang 1/2021 (mdi h¢ dan 1y 10 miu tiéu
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xanh va 1 mau tiéu den tai cac vuon hd tiéu da trf)ng duogc 4-10
nam, theo md hinh canh tac truyén thong). Trong do, 2 ho dan
thudc xa Ha Mon, huyén Dik Ha, 3 ho dan thudc huyén Piak
T6 (2 hd dan ¢ xa Dién Binh, 1 hg dan ¢ xa Tan Canh) va 5 ho
dan & huyén Ngoc Hoi (2 ho dan & xa Dk Nong, 2 ho dan xa
Bo'Y, 1 ho dan ¢ thi tran Plei Can) (hinh 2).

Hinh 2. Mé ta vi tri lay mau hé tiéu & tinh Kon Tum.

Quy trinh xit Iy mdu: cic mau sau khi thu dwoc tir thyc dia
dwoc xtr 1y theo quy trinh k¥ thuat chuan trong phan tich miu
hd tiéu bang cach nghién min dén c& hat khoang 1 mm rdi trén
déu. Pau tién, iy mot lvong mau nho khoang 10 g cho vao
thiét bi nghién rdi loai bo phan mau nay. Sau do, 1dy mot luong
mau khoang 100 g cho vao thiét bi, nghién nhanh dé tranh thiét
bi bi néng qua s& gay anh hudng dén miu can phan tich. Ray
mau di dugc nghién min qua rdy 1 mm. Tron ki mau sao cho
tranh bi phan 16p. Chuyén toan bo mau d rdy vao tii bao quan
mau di dugc lam kho trude. Luu y di voi hat tiéu xanh thi khi
xay phai bo thém da kho dé tranh tinh trang mau ho tiéu khi
xay bi chay nudc. Mau sau khi dugc nghién s& dugc chiét mau
va do theo quy trinh phan tich mau hé tiéu dugc mé ta & hinh 3.

Miu nghitn dén 5 | gy | Cin0.1 gmiucho | | Cho 200 ml Etanol +
hat 1 mm vao binh cau day tron hat chong trao

z e

Liy 10 ml ddA .

&n véo binh dinh Be ngudi, loc e
mﬁmjhm dich chiét vao binh Liap vio hé chiét
téi vach bing etanol 4mm | dinh nude 250 ml, — Soxhlet

oL ﬂlglhnnrctélvach Ch.i.é‘t3.5 s
Do & bude séng 343 bing etanol (ddA) = Bl

- A

Hinh 3. Quy trinh phan tich mau [11].

Phwong phap nghién ciru

Xac dinh khoang tuyén tinh: chuan bj cac diém chudn
¢6 nong do Piperin 0, 1,0, 2,0, 4,0, 8,0, 10,0, 20,0 va 30,0
ppm. Do cac diém chuan ¢ bude song 343 nm bang may do
quang pho UV-Vis, dung etanol lam chat long so sanh. Chon
khoéang tuyén tinh c6 hé so twong quan R?>0,99.



Xdc dinh thoi gian chiét mau: thoi gian chiét ciing 1a mot
yéu t6 quan trong trong qua trinh chiét. T6i wu héa thoi gian
chiét dé cho hiéu suit chiét cao va 6n dinh. Chinh vi vay,
nghién ciru da khao sat yéu t6 nay va cac diém thyuc nghiém
dugc lya chon 1a 1,5, 2,0, 2,5, 3,0, 3,5 va 4,0 gio. Cac diém
khao sat dugc thuc hién trén mau hat tiéu xanh va den.

Xac dinh @5 Idp lai: tién hanh phan tich 1dp 10 mau hat
tiéu xanh va den cung mét néng d6. Thuc hién 6 3 néng
d6 mau hat tiéu xanh va den khac nhau, tinh toan do lap lai
(RSD,, %) theo cong thirc sau:

e
=1

DETY _iu1nnu

nm.’r_ — 4 AWNTD

trong do: S: do léch chuin (mg N/I); n: s6 lan mot kiém
nghiém Vlel’l thu nghlem lap lai; x;: két qua cua lan thi
nghiém thtr i (mg N/1); X: két qua trung binh ctia n lan thir
nghiém (mg N/1).

Xac dinh do chum trung gian (do tai lap trong phong thi
nghiém): tién hanh phan tich do tai lap ¢ 3 nong do mau hat
tiéu xanh va den khac nhau, moi nong do thuc hién 10 mau.
Tinh todan RSD_ theo cong thirc sau:

Sp=ynxs;

5’+Sl

Tﬂ

Sp=_|53uat Si

RSD,:ixmu%

X1,z

trong do: n: s6 lan thir nghiém lap lai cua kiém nghiém vién;

m: s kiém nghiém vién tham gia thir nghiém 1ap lai (m=2);
X,, X,: gid tri trung binh ciian lan thtr nghiém cua k§ thuét vién

1 (KTV 1) va ky thuat vién 2 (KTV 2) (mg N/I); S, va S, do

léch chuan ciia n 1n thir cia KTV 1 va KTV 2 (mg N/); x,

la gia tri trung binh ctia 2 gia tri x, vax, (mg N/I); S, ,: do lech

chuan ciia x, vax, (mg N/1); S: do tai lap (mg N/l)

Xdc dinh hiéu sudt thu hoi: xac dinh hiéu suét thu hdi duogc
thue hién trén viéc phén tich lap lai m?lu thém chuan. Mau tiéu
den: tién hanh chuan bi nhitng day co6 nong d6 Piperin la 1,25,
2,5 va 5,0%, mdi day thuc hién 10 mau. Mau tiéu xanh: tién
hanh chuén bi nhiing day co nong do Piperin 1a 0,625, 1,25, va
2,5%, mdi day thuc hién 10 mau. Tinh toan theo cong thirc sau:
S~ Co

A% = »* 100
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trong do: R% hiéu suét thu hdi cua quy trinh; C nong do
cé trong mau thyuc da spike chuén; C,: nong do c6 trong mau
thuc; C: ndng do chét phan tich them Vao.

Két qua va ban luan
Khodng tuyén tinh

Chuén bj cac diém chuin c6 néng do Piperin 0, 1,0, 2,0,
4,0, 8,0, 10,0, 20,0 va 30,0 ppm, do cac diém chudn & budc
song 343 nm, két qua khoang tuyén tinh duoc chon 12 0 dén
10 ppm (bang 1).

Béng 1. Két qua khao sat khoang tuyén tinh.

Khoéng nong dd (ppm) Hé sb twong quan R?
0; 1,0; 2,0; 4,0; 8,0; 10,0; 20,0; 30,0 0,9355
0; 1,0; 2,0; 4,0; 8,0; 10,0; 20,0 0,9820
0; 1,0; 2,0; 4,0; 8,0; 10,0 0,9995

Thoi gian chiét méu

Thoi gian chiét mau duoc khao sat o 1,5, 2,0, 2,5, 3,0,
3,5 va 4,0 gio. Két qua cho thdy, ndng do Piperin v6i cac
khoang thoi gian chiét nhu sau: ddi véi tiéu xanh dao dong
trong khoang 0,68-1,20% va dat cuc dai tai thoi gian chiét
14 3,5 gid; d6i voi tidu den dao dong trong khoang 1,5-3,0%
va dat cuc dai tai thoi diém chiét 1a 3,5 gio (hinh 4). Nhu
vay, ddi voi ca hat tiéu xanh va den thoi gian chiét mau dugc
chon déu 12 3,5 gio.

Khao sat thal gian chiét (Tiéu xanh)
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Hinh 4. Két qua khao sat thei gian chiét hat tiéu xanh va den.
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Xdc dinh d¢ lgp lai

Tién hanh phan tich 13p 10 mAu hat tiéu xanh va den
cung mot né)ng do. Thuc hién ¢ 3 n@)ng d0 mau hat tiéu
xanh va den khac nhau. Két qua xéc dinh d6 lap lai ciia mau
hat tiéu xanh va den lan luot 1a 1,76-2,07% va 3,79-4,85%
(bang 2). Két qua do lap lai ciia phwong phap phu hop véi
quy dinh cua AOAC 1a 3,7-5,3% [12].

Bang 2. Két qua khao sat dé lap lai.

Loai Nong df Két qua trung binh D9 léch chudn D3 1ip lai RSD,
hattitu  Khiosit(%)  10linliplai (%) S, (%) (%)
0,625 1,77 0,04 2,07
Xanh 1,25 231 0,04 1,94
2,5 3,49 0,08 1,76
125 1,13 0,05 4,64
Pen 2,50 2,17 0,11 485
5,00 445 0,17 3,19

Xdc dinh do chum trung gian (d¢ tdi lap trong phong
thi nghi¢m)

Tién hanh phan tich do tai lip & 3 ndng d6 mau hat tiéu
xanh va den khac nhau, moi néng d6 thuc hién 10 mau. Két
qua xac dinh do tai lap trong phong thi nghiém tir 2,00 dén
2,24% d6i voi hat tiéu xanh va 3,81 dén 5,48% ddi véi hat
tiéu den (bang 3). Két qua do tai lap trong phong thi nghiém
phu hop véi quy dinh ctia AOAC 14 4,0 dén 8,0% [12].

Bang 3. Két qua khao sat do chum trung gian.

Loai Nong df Két qué trung binh D léch chuén D9 chum trung gian

hattiéu  Khiosit(%) KTV 1,KTV2(%) S, (%) RSD. (%)
0,625 1,77 0,04 2,13
Xanh 125 2,30 0,05 2,00
25 349 0,08 224
125 1,11 0,06 548
Den 2,50 2,14 0,12 544
5,00 447 0,17 381

Hiéu sudt thu héi

Ttr phuong phép xac dinh hiéu sut thu hdi da trinh bay
& trén, nghién ctru da tién hanh xac dinh hiéu suat thu hoi
v6i hat tiéu xanh va den thu duoc két qua cua cac thi nghiém
phan bé tir 87,2 dén 91,4% dbi vai tiéu xanh va tir 85,4 dén
89,2% dbi voi tiéu den (bang 4). Két qua hiéu suat thu hoi
tir 2 nén mu tiéu den va xanh phu hop véi quy dinh cia
AOAC 14 80 dén 110% [12].
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Bang 4. Két qua xac dinh hiéu suéat thu héi Piperin trong mau ho tiéu.

Loai hat tieu Nong dj khao sat KTV1 KTV 2 Trung binh
C (%) (%) (%) (%)
0,625 89,4 88,6 89,0
Xanh 1,25 87,8 86,6 87,2
2,5 91,1 91,6 91,4
1,25 90,1 87,2 88,6
Ben 2,50 86,7 84,2 854
5,00 88,9 89,6 89,2

Ham lwong Piperin trong mdu hat tiéu xanh va den

10 mau hat tiéu xanh va 1 mau hat tiéu den duogc léy tai
mdi ho dan thudec mot sb dia phuong ¢ tinh Kon Tum, 10
mau hat tiéu xanh dugc iy theo phuong phap lay mau dai
dién cho ca vuon tiéu, tinh theo sb géc tiéu mdi ho tréng
dugc, cir khoang 20-30 gdc thi ldy 1 méu, do dién tich va sb
gdc tiéu ctia cac ho can khao sat kha ddng déu nén mdi ho 1y
duoc 10 mAu hat tiéu xanh. Ham luong Piperin trung binh
ctia 10 mau hat tiéu xanh phéan b tir 5,23-10,2% (bang 5).

Bang 5. Ham lwong Piperin trong mau tiéu xanh va den.

Ham lwong Piperin (%) Ham lwong Piperin (%)
Mi  Diachilty iy Miu Ma Dia chi iy mju M Miu
mau  mau tieu xanh ~ tiéu den mau tién xanh  tiéu den
m=10) (=) m=10)  (n=I)
Xa Ha Mon, Xa Dik Nong,
Mol huyén Dik Hi 776£041 344 MO6 huyén Neoe Ho 809046 415
Xa Ha Mon, Xa Dik Nong,
M02 huyén DAk Hi 849045 396 Mo7 hun Neoe Hi 847051 447
Xi Dién Binh XiBoY,
: g ax ’ A H
Mo03 huyén DA TS 10,0£0,53 531 Mog huyén Neoc Hoi 9354033 5,04
Xi Dién Binh, XiBoY,
Mo4 huyén DAKTo 530,19 0,77 M09 huyén Neoe K 813£039 391
X Tan Canh, Thj tran Plei Can,
Mo3 huyén DAk To 102:0,50 4,62 MI0 huyén Neoe Ho 9,14£036 447

Tai mdi vuon tidu ciing chi thu thap dugc duy nhét 1
mau hat tiéu den vi sau khi hat tiéu xanh c6 ty 1¢ chin tir 70
dén 90%, cac ho dan sé thu thap toan bd so ché thanh ho
tién den, ham luong Piperin trong mau hat tiéu den cua cac
ho dan dao dong tir 0,77 dén 5,31% (bang 5). Phuong phap
tinh két qua va xtr Iy s6 liéu thong ké dung phan mém Excel.
Trong d6, 4 mau hat tiéu den c6 ham lwong Piperin thdp hon
4%, chua dat yéu ciu k¥ thuat do TCVN 7036:2008 dua ra.

Keét luan

Két qua thu duoc tir nghién ctru nay gitp cung cap thong
tin hitu ich dé danh gia ham lugng Piperin trong hat tiéu
xanh va den c6 hi¢u qua dat dugc cao hon so voi TCVN



9683:2013, cu thé thoi gian chiét hdi luu miu 1a 3,5 gid
thay vi la 3 gio dé thu dugc ham luong Piperin dat cao nhét.
Trong nghién ctru ndy, ham lugng Piperin c6 trong cac miu
hat tiéu xanh va den lan luot dao dong tir 5,23 dén 10,0%
va 0,77 dén 5,31%. Tir day cho thay, ham lugng Piperin da
giam sau khi thu hoach va dem so ché hat tiéu xanh thanh
den. Ngoai ra, khi dem so sanh két qua ham luong Piperin
trong mau tiéu den sau khi so ché thi c6 40% lugng mau hat
tiéu den thu thép tai 10 h¢ dan chua dat yéu cAu cuia TVCN
7036:2008 vé quy dinh k¥ thuat cho hat tiéu den. Vi vay, dé
nang cao chat lugng san pham hat tiéu den can ¢ bién phap
bao toan ham lugng Piperin trong qua trinh thu hoach va so
ché hat tiéu xanh.

LO1 CAM ON

Nghién ctru ndy duoc tai tro bai dé tai “Phan tich ham
luong du lugng hoa chit bao vé thuc vat ho Clc (Pyrethroid)
trong hat tiéu xanh giai doan thu hoach trén thiét bi GC/MS/
MS” (mi s6 CSCL.09/21-21). Céc tic gia xin trdn trong
cam on.
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