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TOM TAT:

Ot 1a mot loai thuc vat duoc ding phé bién trong cac mén an cua chiu A, nham tao vi cay cho
cac mon an hodc cac san pham thyc pham. hop chat chinh tao cay cua 6t 1a capsaicin va cac dan
XUAL. Capsaicin 1a hop chat kém phan cyc, tan tot trong cadc dung moi hiru co, ethanol va dau thuc
vat. Bai viét nham nghién ciru dung méi siéu t6i han trong trich ly cac hop chit tir qua 6t (Capsicum
annuum L.)., Ké qua nghién ctru cho thiy, cong nghé trich ly bang dung méi siéu tdi han (SFE),
dic biét sir dung CO: siéu t6i han (sCOz) c6 nhiéu vu diém ndi bat nhu hiéu suét trich ly cao, han
ché ton du dung moi hitu co, bao toan hoat tinh sinh hoc ctia hop chét va than thién v&i moi truong.

Tir khéa: qua 6t, capsaicin, trich ly, dung méi siéu t6i han, vi cay, thuc pham, gia vi.

1. Pit van dé

Qua &t (Capsicum annuum L.) 1a thuc vat than
thao thudc ho Solanaceae, duoc tréng & cac nudc
¢6 khi hau nhiét d6i nhu chau A (Viét Nam, Thai
Lan, An D4...), Trung My (nhu Mexico, Perus,
Chile,..) va Nam Au (Tay Ban Nha,...) hoic ¢
chau Phi (Algerie, Ai Cap) [10]. Huong vi tir ngot
(khong cay) dén rat cay [5]. Qua c6 mau xanh khi
trudng thanh dat dén mot kich thudc nhat dinh,
mau vang hodc do tiiy theo gidng, do co sy sinh
tong hop carotenid. Trén thé gidi, co nhiéu gidng
6t, trong d6 phd bién nhat 1a cac loai véi tén khoa
hoc C. pubescens, C. annuum, C. baccatum, C.
frutescens va C. chinense [10] (Hinh 1). O Viét
Nam c6 nhiéu loai 6t nhu 6t hiém, &t sing, 6t
chudng, 6t kiéng. Trong qua 6t, hat chiém 60%
khéi lwong cua qua 6t kho thudng duge bo di trong

qua trinh ché bién [7], tuy nhién nhiéu nghién ctru
cho théy hat chira du, céc loai vitamin, cac chit
¢6 hoat tinh sinh hoc.

2. Noi dung nghién ciru

2.1. Thanh phin héa hoc va hoat tinh sinh
hoc cia qud ot

Qua &t chira nhiéu loai hop chét hoéa hoc lién
quan gia tri dinh dudng, mui, vi, mau sac. Chung
bao gém nude, dau, chat tao huong, carotenoid,
polyphenol, flavonoid, vitamin, nhya. Ngoai ra
con co protein, xo va khoang chit [2, 10]. Céc
loai vitamin c6 nhiéu trong 6t la vitamin C, E,
provitamin A va folate [2].

Ngoai an tuoi, 6t dugc mudi chua, phoi kho
hodc dugc dung truc tiép trong ndu nudng, ot
thuong khong dugc dan mot minh nhu céac loai rau
khac ma an kém trong bita dn dé c6 vi cay. Do
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Hinh 1: Cac logi 6t khac nhau (a) Capsicum frutescens, (b) Capsicum chinense x
Capsicum frutescens, (c) Capsicum annuum, (d) Capsicum baccatum, (e) Capsicum

(D)

Hinh 2: Cdc thanh phan tao vi cay
cua qud 6t (10)
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annuum, va (f) Capsicum pubescens (3)

(F)

giau cac hop chit 6 hoat tinh sinh hoc, ¢t c¢6 tinh
khang viém, khang khuén, chéng oxy hoa [2]. Ot
st dung trong cong nghiép thuong 1a bot 6t kho
hodc chiét xuat (dich chiét c6 dic cua tinh dau,
sap, chit tao cay, chat ¢ hoat tinh sinh hoc) [8].
Céc loai san phdm dién hinh tir 6t nhu tuong 6t,
st 6t.

Chét tao cay trong 6t 1a hop chét capsaicin va cac
dan xudt (capsaicinoid) [10] nhu dihydrocapsaicin,
norcapsaicin, nordihydrocapsaicin, homocapsaicin
va homodihydrocapsaicin (Hinh 2). Trong cac loai
6t trong d6 capsaicin and dihydrocapsaicin chiém
ty 1é cao nhat (80-90%) [4]. Ngoai str dung trong
thuc pham, cac hop chit nay co thé duoc tng
dung trong duoc pham dé 1am chat chdng oxy hoa,
khang viém, khdng ung thu, kiém so4t bénh tiéu
duong va giam dau [8]. (Hinh 8)

Do cay cua 6t dugce do ludng chinh thirc bang
thang do Scoville, ky hi¢u la SHU (Scoville Heat
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Hinh 3: Cac thanh phan trong qué 6t (2)
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Bang 1: Thang do Schoville cua 6t (3)

Do cay Thang do Schoville Ham lwong capsaicinoid (ug.g™)
Nhe 900-1999 <60
Trung binh 2000-19.999 60-133
Cao 20.000 - 100.000 134-1333
Rét cao >100.000 > 1333

Units). Chi s6 nay biéu thi ham luong Capsaicin -
hop chét héa hoc gdy ra cam giac cay néng, kich
ung cho co quan vi giac [3].

Ot twoi can dugc bao quan & nhiét do thip (7-
10°C), kho bao quan can c6 do am cao dé tranh
qua bi héo do thoat hoi nuée. Ot ciing dé bi nhiém
mdc tir canh déng, Xe van chuyén va kho, do d6
cin mot quy trinh xtr ly sau thu hoach dé tiéu diét
céc loai mam bénh (nhu xir Iy bang nuéc nong,
rira bang dung dich hoa chit, phi sap, biao quan
trong khi quyén hiéu chinh, xir 1y bang ozone,
tia UV, plasma lanh....). Dé bdo quan, 6t c6 thé

duoc séy/ph(ri kho hodc mudi chua, doéng hop, bao
quan lanh [10]. Ot c6 thé dugc bao quan lanh dong
nhung trong diéu kién nay cac acid hitu co bi pha
huy. Pé thuan tién trong tan dung cac thanh phﬁn
ctia qua 6t trong ché bién thuc pham, co thé trich
ly, thu nhan va phdi tron dich chiét trong ché bién
thyc pham.

Céc k¥ thuat truyén thong dé thu nhan cac chat
tir nguyén liéu thuc vat 1a ép, trich ly bang dung
moi. Dé trich ly cac thanh phin tir qua 6t hodc hat
6t, nguyén lidu can duoc nghién nho, ngdm trong
dung méi phu hop, hdn hop duoc gia nhiét (dé
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tao diéu kién cho qua trinh khuéch
tan), kéo dai thoi gian ngdm cho
t6i khi cac chit trong nguyén liéu
hoa tan hét ra dung moi. Co thé
tang nhiét do dung mdi dé nang cao
hiéu suét trich ly, nhung nhiét do
cao trong qua trinh xur 1y ¢6 thé anh
hudéng téi cac hop chat sinh hoc.
San phém thu nhan dugc c6 ton du
dung moi, anh hudng tdi suc khoe
nguoi tiéu dung. Vi du hat va qua
6t C. chinense dugc trich ly bang
ethanol, acetone va acetonitrile &
nhiét do 50°C, c6 thé anh huong
td1 cac hop chit kém bén nhiét. Sau
qua trinh trich ly can ap dung bién
phap c6 quay chan khong dé loai

Ap suit

han

Ran

Ap suat t6i

Hinh 4: Piéu kién siéu 16i han (6)
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bo dung moi noi trén ra khoi san
pham.

2.2. Phdén tich qua trinh trich
ly bang dung méi siéu t6i han

Pé khic phuc nhitng nhuoc diém cuadung moi
siéu tdi han (Supercritical Fluid, SCF) va qua trinh
trich ly bang dung moi nay (Supercritical Fluid
Extraction, SFE) dugc ap dung. Khi luu chat dugc
nén va gia nhiét tGi mot ap sudt va nhiét do nhat
dinh ching s& chuyén qua trang thai siéu t&i han,
nhu diéu kién dé CO, dat trang thdi siéu téi han
la ap suét cao hon 74 bar va nhiét do hon 31,1°C.
(Hinh 4)

Céac loai luu chit nhu nuée, ethanol,...déu co
thé dugc chuyén qua trang thai siéu téi han khi
diéu chinh 2 thong s ndi trén. Khi duge dung dé
trich ly, dung méi siéu t6i han tiép xtc véi nguyén
liéu, luc nay c6 su khuéch tan cua cc chit ra dung
moi, qua trinh kéo dai cho dén khi dat trang thai
bdo hoa. Két thiic qua trinh trich ly, trong binh thu
hdi, ha ap suét, dung méi (nhu CO,) ¢o thé tro lai
trang thai khi va thoat ra ngoai, san phém thu nhan
dudi dang cao chiét, hoan toan tinh khiét, khong
tan 1an dung mai.

Dung méi siéu téi han c6 tinh chit ciia ca chat
khi va chat long. Ching c6 tinh khuéch tan cao
do d6 c6 thé chiém chd toan bo khong gian trong
budng trich ly, dam bao tiép can toan bo khdi
dung méi, chung ciing c6 d6 nhét thap do d6 dé di
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Nhiét do

chuyén trong khoi dung moi, tham chi 1a lan toa
vao cac k& niit trén hat nguyén liéu. Vi tinh chat
cia chat 1ong, dung moi siéu tdi han co thé phu
ngép khdi nguyén liéu, khi c6 su tiép xtic nay, qua
trinh truyén khdi xay ra, cac chiat mong muén di
chuyén tir trong nguyén liéu di ra, hoa tan trong
dung méi cho dén khi dat trang thai bdo hoa. Luu
chit ¢ diéu kién t6i han c6 ty trong, do nhot va
hing sé khuéch tan co gia tri trung gian so véi
trang thai khi va long (Bang 2).

Trong sb cac loai dung moi siéu t6i han, CO,
siéu t6i han (sCO,) la loai phd bién nhét do tro,
khong doc, khong gy chay nd, va an mon thiét bi
thuong duoc ap dung dé trich ly cac hop chat co
hoat tinh sinh hoc tir cac nguyén liéu thuc vit, chét
mau, chit tao huong, chat béo,... Diéu kién dé dat
trang thai si€u toi han cua CO, cling dé dang hon
khi so sanh v&i cac luu chit khéc. sCO, dugc FDA
cong nhan 1a GRAS, an toan dbi véi nguoi tiéu
dung, c6 thé ap dung cho thyc phdm ma khong
gy ra nhiing bét loi ddi voi sitc khoe. Té6i nay,
da c6 rat nhiéu nghién ciru ung dung SFE trong
trich ly cac hop chét tir nguyén liéu thuc vat [8].
Nghién ctru cua Romo-Hualde va cong su (2012)
thu nhan vitamin ty nhién tr phu phrflm ot do, voi
hiéu sudt trich ly cao nhéit & didu kién 60°C, 24
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Bdang 2. Diéu kién siéu t6i han va ddc tinh cia dung méi siéu t6i han (6)

Diéu kién siéu t&i han
Dung moi . . Ty trong (kg.m)
Nhiét do (°C) Ap suat (MPa)
Nwéc 101,1 22,05 322
Methanol -34,4 8,09 272
Ethane 32,4 4,88 200
CO, 31,2 7,38 470
n-butene -139,9 3,65 221
n-pentane -76,5 3,37 237

MPa, kich thudc hat nguyén liéu 0,2 - 0,5 mm [8].
Cac nghién ctru khic thu nhan dau ot bang SFE
va sau d6 vi bao san phdm bang phuong phap siy
phun véi chat mang 1a gum arabic dé bao vé thanh
phan vitamin c6 trong dich trich Iy [10]. (Bang 3)

bé lya chon duoc dung moi phu hgp cho mét
muc dich trich ly nao do, can biét tinh phén cuc
ctia cac chat can trich ly. Theo nguyén tic, chat
phan cyc hoa tan trong dung moi phan cyc (nhu
nudc), chat khong phan cyc hoa tan trong dung
moi khong phan cyc (nhu hexane). sCO, khong
phan cuc (tuong ty hexane) do d6 ndé thuong
duoc ap dung dé trich ly nhiing
hop chét khong phan cuc nhu
triglyceride, acid béo, chat mau
carotenoids,... V&i hop chat
kém phan cuc, cin ‘b(;) sung )
thém mot lugng nho dong dung
mdi (nhu ethanol).

Hé théng SFE bao gdm
thanh phan co ban nhu binh ¥
chtra dung moi, bom cao ap,
binh trich ly (c6 16p vo 4o dé
gia nhiét dung moi), binh hung,
cac thiét bi kiém soat (ap ké,
luu lwong ké va nhiét ké).
Ngoai ra, néu ¢6 ap dung dong
dung moéi, can cé thém binh
chtra d6ng dung moi va bom dé
véan chuyén chung vao hé thdng
trich ly (Hinh 5).

Binh CO2

Cac yéu t6 anh huong dén SFE 1a nhiét do, ap
suit, luu lwong dung méi, loai va ty 18 ddng dung
moi, kich thudc hat nguyén li€u (thit qua &t hoac
hat &t da xay nhd) va thoi gian trich ly. Tang ap
suit s& lam ting ty trong cua sCO,, cai thi¢n kha
ning hoa tan cua cac chat myc tiéu trong dung moi
nay. Tang nhiét d6 s& 1am ting tinh khuéch tan cua
dung méi [3].

Dé tang hiéu qua trich ly, c6 thé sir dung enzyme
nhu pectinase, cellulase,.. ..dé phé vo cAu tric thit
qua &t hodc hat 6t trudce, tao diéu kién cho su tiép
xuc gitta dung moi va cac hop chat [3]. Ngoai ra,

Hinh 5: Hé théng trich ly bdng dung méi siéu 16i han (3)
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Bang 3. So sanh ddc tinh cuda luu chét é cac trang thai (6)

Pac tinh Khi Siéu t&i han Long
Ty trong 0,6-2 200-900 600-1000
Do nhét ddng hoc (mPa.s) 0,01-0,3 0,1-0,3 0,2-3
H&ng sb khuéch tan (106 m2.giay™) 10-40 0,07 0,0002-0,002

c6 thé két hop k¥ thuat siéu am dé pha v té bao
thuc vat trude khi trich ly [9], nhu nghién ctru cua
Santos va cong su (2015) thu nhan dich chiét qua
6t bang qua trinh SFE (15 MPa, 40°C) két hop
v6i xir Iy bang song siéu am (cong suit 360 W,
trong 60 phut). Hiéu suét trich ly ting 1én téi 77%
[9]. Nghién ctru cua Duarte va cong sy 2004) ap
dung sCO, dé trich ly cac thanh phin cia qua
ot o dicu kién 21,5 MPa, toc d9 nhap liéu 0,071
cm.giay-1, hi€u suat dat dugc 5,2% (khbi luong/
khéi luong). Diéu kién t6i wu dé thu nhan cac hop
chat capsaicin 1a 20,5 MPa, 0,064 cm.gidy-1, hi¢u
suit 0,0252 % (khdi luong/khdi lwong) [2].
3. Két luan

Véi mong muon bao vé suc khoe nguoi tiéu

TAI LIEU TRICH DAN VA THAM KHAO:

dung, nganh cong nghé ché bién thyc pham c6 yéu
ciu ngay cang cao di chit luong clia nguyén lidu.
Nguyén liéu phdi sach, khong c6 1an cac loai héa
chét doc hai, ngudn gdc phai rd rang, minh bach,
thuan tién trong su dung. Dich trich ly cac thanh
phan ciia qua 6t dugc xem nhu mot loai nguyén
liéu thuan l¢i cho qua trinh san xuét, ché bién thuc
pham, han ché yéu cau bao quan &t tuoi trong cac
nha may. SFE, dic biét 1a voi sCO,, v6i uu diém
san pham khong tén du dung méi hiru co, mang lai
nhiéu tiém nang linh vuc nay. Vi vay, cong nghé
nay duoc danh gia co tiém ning 16n trong linh vuc
thu nhén céc hop chat co gia tri tir qua ot phuc vu
nganh cong nghiép thuyc pham, duge pham va cac
linh vyc lién quanm
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POTENTIAL OF SUPERCRITICAL FLUID EXTRACTION
IN EXTRACTING COMPOUNDS FROM CHILI PEPPERS
(Capsicum annuum L.)
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ABSTRACT:

Chili peppers are widely used in Asian cuisine to impart pungency to dishes and food products.
The primary compounds responsible for pungency are capsaicin and its derivatives. Capsaicin is
a low-polarity compound that is highly soluble in organic solvents, ethanol, and vegetable oils.
This study investigates the use of supercritical fluids in extracting compounds from chili peppers
(Capsicum annuum L.). The results indicate that supercritical fluid extraction (SFE), particularly
using supercritical CO2 (sCO:), offers several advantages, including high extraction efficiency,
reduced solvent residues, preservation of bioactive compounds, and environmental friendliness.
Supercritical extraction shows strong potential for recovering pungent compounds and other
bioactive substances from chili peppers.

Keywords: chili pepper, capsaicin, extraction, supercritical fluid, pungency, food, spice
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