Tap chi Khoa hoc Cong nghé va Thuc phdm 23 (1) (2023) 113-124

NGHIEN CUU QUY TRINH CHUAN BI MAU DAU HAT
CHUA ACID BEO CO NOI POI LIEN HQP
TRONG PHUONG PHAP PHAN TiCH HPLC

Vii Thi Ngoc Anh?, Phan Thé Duy?,

Ngb Thi TG Trinh®, Nguyén Viin Anh?*

Trung tam Nhiér dsi Viét Nga - Chi nhanh phia Nam
2Trieong Pai hoc Cong nghiép Thyc pham TP. HCM
$Trung tam Phat trien Khoa hoc va Cong nghé Tré
*Email: anhnv@hufi.edu.vn

Ngay nhan bai: 10/6/2022; Ngay chap nhan dang: 21/10/2022

TOM TAT

Acid béo chira ndi doi lién hop da dugc ching minh ¢é nhiéu hoat tinh sinh hoc quy nhu
kha niang chéng ung, thu, giam béo phl tiéu duong va tang cuong hé mién dich. Tuy nhién
nhom hop chat nay rat nhay cam véi cac yéu t6 bén ngoai (nhiét do, anh sang) dé bi phan hay
trong qué trinh tach, chiét va xir Iy mau khi phan tich. Trong nghién cau nay, quy trinh chuan
bi mau nhanh, hiéu qua phuc vu cho qué trinh phan tich thanh phan triacylglycerol chira acid
béo c6 ndi ddi lién hop co trong dau hat di dwoc nghién cau nham han ché sy bién ddi, phan
hity caa nhdm hop chat nay. Quy trinh chuin bi mau duoc dé xuit gdm 3 giai doan: xac dinh
nhanh su c6 mat cua acid béo c6 n6i doi lién hop c6 trong dau hat; chiét dau hat bang phuong
phap chiét dung mdi & nhiét do thuong; lam sach dau thu dugc bing phuong phap chiét pha
ran st dung silicagel 1am pha tinh. K&t qua da chi ra rang, cac dic trung phd hap thu phan tu
cua dau hat trong n-hexanee trong ving buéc séng 220-400 nm c6 thé st dung dé phat hién
nhanh sy c6 mat cua cac goc acid béo ¢ ndi doi lién hop trong dau. Dau hat duoc chiét bang
phuong phap chiét dung méi ¢ nhiét do thuong véi 3 dung méi c6 do phan cuc khéc nhau: n-
hexanee; dichloromethane; acetone; va dugc so sanh véi phuong phap chiét Soxhlet truyén
théng. Phuong phap chiét pha ran sir dung silicagel 1am pha tinh duoc sir dung dé tinh ché dau
hat truge khi tién hanh phan tich bang phuong phap HPLC. Hoat tinh x(c tac cua silicagel véi
céc chat hap phu trong pha tinh cua cot chiét pha ran duoc kiém soat va thao luan.

Tir khéa: Chuan bi mau, chiét pha ran, dau hat, triacylglycerol, acid béo chtra ndi déi lién hop.

1. MO PAU

Acid béo khong bao hoa da (Polyunsaturated Fatty Acid) (PUFA) 1a nhitng hop chat tiém
ning cho cong nghiép duoc pham do ching 1a nhiing acid thiét yéu, tt cho sirc khoe, nhung
co thé con ngudi khéng cé kha ning tu tong hop. Dic biét acid béo chira ndi doi lién hop
(Conjugated Fatty acid (CFA)) da dugc chiung minh c6 nhleu hoat tinh sinh hoc quy: kha nang
chéng ung thu, béo phi, tiéu duong va ting cuong hé mién dich [1- -4]. Chinh vi vay, dau hat
chura céc acid béo gbc acid béo khong no véi ndi ddi lién hop 1a ngudn nguyén liéu quan trong
trong cong nghiép dwoc pham. Tuy nhién, cac CFA va triacylglycerol (TG) chira cac géc CFA
rat dé bi bién ddi bai nhiét, dé bi phan hay trong qué trinh tach, chiét va xa ly mau khi phan
tich [5]. Do d6, khi phan tich cac hop chat nay, qua trinh xir Iy va chuyén héa mau can dwogc
nghién ctiu rat can than dé tranh bi phan hiy, tir &6 dan dén két qua phan tich kém chinh xac.
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Phan tich tryc tiép thanh phan triacylglycerol trong dau thyc vat c6 vai trd rat quan trong
trong d4nh gia chét luong cua dau hat do phuong phép nay sé hitu nhiéu vu diém nhu: cung
cap thdng tin vé thanh phan cua acid béo trong déu, tranh duoc sy bién ddi cuia mot s6 PUFAs
(dic biét 1a cac acid béo co ndi doi lién hop) do khong can thiét phai xtr Iy mau dé chuyén hoa
TGs thanh cac methyl ester cta acid béo (qua trinh nay thuong doi hoi cac tac nhan manh, dé
gay bién doi thanh phan cac acid béo trong thanh phan cua trlacylglycerol) [6]. Ngoai ra, phan
tich phan triacylglycerol cung cép thong tin vé su té hop cua cac goc acid béo trong mach
glixerol, ddy 12 mot dic trung quan trong c6 thé duoc str dung trong phan tich tinh that gia cua
céc mau chat béo [7, 8]. Phuong phap HPLC da duoc ching minh 1 phu hop dé c6 thé phan
tich thanh phan triacylglycerol trong dau thyc vat [9, 10].

Dé tién hanh phan tich thanh phan triacylglycerol c6 trong dau thuc vat, cong doan chuan
bi mau thudng dwoc tién hanh qua cac giai doan. Pau tién, mau dugc tién hanh chiét phan chit
béo trong hat bang phuong phap chiét khac nhau. Céac phuong phap thuong duoc st dung nhat
dé chiét thanh phan cac triacylglycerol tir hat la ép du tir hat (thuong duoc tién hanh véi
nhitng loai hat c¢6 ham lwong dau cao) [11]; hodc chiét bang dung mdi ¢ nhiét do cao st dung
bo chiét Soxhlet [12]. Ngoai ra, trong mot s6 trudng hop dic biét, phuong phap ép lanh hoic
chiét siéu toi han sir dung dung méi CO; ciing da dwoc &p dung thanh cong [13]. Trong qua
trinh chiét du tir hat bang cac phuong phap ép hodc chiét bang dung méi thuong thu dwoc
mdt hdn hop céc chat phuc tap. Trong do ¢6 nhiing hop chat c6 thé 1am ban thanh phén cua
dau, gay can tro trong qua trinh phan tich cac thanh phén co ban trong dau. Chinh vi vay, dé
thu dugc dau tinh khlet can phai tién hanh 1am sach dau bang nhimg phuong phap khac nhau.
Ki thuét chiét pha rin 1a phuong phép nhanh va don gidn dé chuén bi mau cho qué trinh phan
tich bang phuong phép sac ky long hiéu nang cao [14]. Tuy nhién, cac nghién cau dé cap. dén
qua trinh chiét pha ran &p dung cho viéc tach lipid déu mo ta mot cach so sai rat kho c6 thé lap
lai thanh cdng néu nhu cac tac gia khong dua ra nhitng thdng tin téi thiéu, bao gdm viéc chon
cot chiét pha rén, diéu kién cua cac pha, thé tich va luong mau dua vao, dung mdi rira giai
thich hop. St dung silicagel véi vai tro 1a pha tinh trong chiét pha rin dé 1am sach mau dau da
duoc dé cap dén trong cac nghién ctu trude day [15]. Néu sir dung pha ran 14 silicagel thi cac
triacylglycerol chtra ba nhém ester c6 thé duoc tach ra khoi cac hop chit phan cuc hon nhu
di- hoac monoacylglycerol, acid tu do va phospholipid [16]. Tuy nhién, theo cac nghién ciru
khao sat caa ching t6i, mot s6 hop chat khéng no véi ndi déi lién hop (nhu carotenoid) khi sir
dung silicagel lam pha tinh thi ching bi phan huy rat nhanh. Vi vay, khi str dung silicagel véi
vai tro chat hap phu can phai kiém soat hoat tinh caa ching véi cac chat ma né hap phu.

Muc dich cua bai b4o nay 1a nghién ctru dé dwa ra mot quy trinh chuan bi mau nhanh,
hi¢u qua phuc vu cho qua trinh phan tich thanh phén triacylglycerol c6 trong déu hat, han ché
sy bién doi phan huy cua céc acid béo co ndi doi lién hop. Qua gac (Momordica
cochinchinensis (Lour.) Spreng) la mét loai thuc pham duoc ding trong nhiéu moén an truyén
théng ¢ Viét Nam cling nhu mét sb nuéc trong khu vuc Dong Nam A. Nhiéu nghién ctu da
chira rang, ham lugng B-carotenoid trong com gAC rat cao (gap hon 70 1an trong ca chua) [17],
va phan com gac dang duoc su dung truc tiép cho thuc pham hoic dudi dang dau com géc. O
nudc ta, hat gac hién nay hau nhu van chua dugc sir dung va coi nhu phu pham ndng nghiép,
mic du di trong y hoc ¢o truyén hat gac dugc str dung nhu nguyén liéu chinh cua mét so cac
bai thudc. Trong nghién ctru ndy, dau hat gac duoc chon 1am déi twong nghién ciru do trong
mot nghién ctru gan day di chi ra rang dau hat gic khong chua acid béo vai ndi doi lién hop
[17]. Mic du nhitng cong b trude d6 déu cho thay trong dau hat mudp dang (maot loai cing
chi momordica véi gac) chira ham luong I6n a-eleostearic acid [18]. Vi vay, trong bai b4o nay
nhom téc gia tap trung dén viéc chuan bi mau truéc khi phan tich triacylglycerol bang phuong
phap HPLC: chiét va lam sach dau dé han ché sy bién ddi chat phan tich trong qua trinh nghién
cliu.
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2. HOA CHAT, THIET BI VA THU'C NGHIEM

2.1. Hoa chit va thiét bi

Hat gac (Momordica cochinchinesis) dugc thu hai trén dia phan tinh bén tre vao nim
2021. n-hexanee, dichloromethane, (tinh khict hda hoc), Isopropanol, acetonitrile (Sigma- M),
cac hoa chat con lai sir dung déu thuoc loai tinh khiét hoa hoc.

Cot chiét pha rin DIAPAK C (BioChemMac CT, Moscow), duoc nhdi bang silicagel
(0,52g silicagel/cot). Silicagel thuong mai KCMG: dang hat véi khoang rong nho, silicagel
KCKG: dang hat vai khoang rong lon (tinh khiét hoa hoc).

_ He thong sic ky diéu ché Shimadzu LC20, ¢t diéu ché 250x10 mm, SUPELCOSIL™"C-18,
dau do diot quang.

~ Hg thong sic ky long hiéu ning cao (HPLC) Agilent 1200 Infinity v6i dau do PDA, két
noi vai khoi pho, cot tach 250x4 mm, Kromasil 100-5C18. May do quang pho UV-VIS,
Shimadzu UV 2401.

2.2. Thuc nghiém

Hat gic duoc thu gom va siy khd & nhiét do 40 °C trong ta sy, sau dé boc bo vo cing
bén ngoai, phan nhan bén trong duoc nghlen nho va ray (Su’ dung bd ray sang duong kinh
0,5 mm). Bt nhan hat gic duoc tron déu va sir dung cho qua trinh chiét.

Dé tranh sy phan huy cua céac hop chit lién hop kém bén, dau hat gic duoc chiét bang
n-hexane bang ci st & nhiét d6 phong khi nghién hat gac véi dung méi. Sau d6 loc bo can va
dudi hét dung mdi bing may chung cét chan khéng thu dwoc dau dang tho.

Qua trinh chiét pha rin duoc st dung véi cot chiét pha rin DIAPAK C (BioChemMac
CT, Moscow). Truéc mdi qué trinh chiét, hoat hda cot bang 6 mL n-hexane, sau d6 dan 20 mL
dung dich dau (hoa tan trong n-hexane) ndng d6 10 mg/mL qua cot chiét pha rin theo ting
lugng thé tich 1 mL. Xac dinh ham luong cua dau hap phu trén cot chiét pha ran theo ting
luong thé tich bang phuong phap quang pho UV & budc séng 270nm. Tong khdi luong dau
hap phu trén cot duoc tinh bang tong khdi lwong dau hap phu theo tung luong thé tich chay
qua va duoc xac dinh lai bang phuong phap can khéi luong dé ddi chiéu. Rura giai dau bang
dung mdi dichloromethane theo tirng phan thé tich 1 mL. Dau thu dugc khi 1am bay hoi dung
mai sir dung may cat quay chan khdng va duoc giit lanh dén khi dem di phan tich.

Pé danh gia qua trinh luu gitr dau trong trang thai bi hip phu trén silicagel, dau tién tir
dau sau khi da lam sach tién hanh tach riéng thanh phan chinh di-a-eleostearat-stearat (aE»S)
bang hé thong sic ky diéu ché Shimadzu LC20 sir dung pha dong 50% isopropanol va 50%
acetonitrile voi dau do diode quang ¢ budc séng 270 nm. Tir thanh phan thu duoc chuan bi
dung dich a-ES trong n-hexane (3 mg/mL). Lay 1 mL dung dich chuan bi cho vao trong chai
dung mau vials thém vao 0,2 g pha ran (silicagel) voi ba nhan hiéu khac nhau (silicagel
KCMG: dang hat véi khoang rong nho, silicagel KCKG: dang hat voi khoang rong lon,
silicagel trong cot chiét pha rin DIAPAK C), day nap, gitt ¢ nhiét do phong va dé tiép xtc
truc tiép véi anh sang. Sau nhirng khodng thoi gian nghién cau, gan bo phan dung méi ra khoi
pha tinh, giai hap bang acetone, sau d6 loai bo acetone va hoa tan miu bang pha dong dé tién
hanh chay sic ky HPLC.

Xac dinh thanh phan triacylglycerol cua dau hat gac bang phuong phap sac ky hiéu nang
cao pha ddo (RP-HPLC) sir dung dau hat mudp déng 1am dau chuan. Mau duoc phan tich bang
hé théng HPLC Agilent 1200 Infinity voi dau do PDA va dau do khdi pho, cot tach 250x4.0
mm, Kromasil 100-5C18, dung moi 40% isopropanol va 60% acetonitrile, nhiét do cot 30 °C,
thé tich tiém mau 20 pl, ndng do dau 1Img/mL, budc song 270 nm. Bau do khdi phd dugc chay
trong diéu kién hdn hop: ion hda hoa hoc & ap suat khi quyén va ion hda trong diéu kién phun
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mu electron véi ché do 1am viéc chuén trong dién thé 150V, tin higu do véi cac ion dwong. Tt
ca cac phép chay mau HPLC déu su dung ché do dang dong. Sac ky do duoc ghi, luu trit va
tinh todn st dung phan mém ChemStation.
_ Quy trinh chuan bj mu cho qua trinh phén tich dau hat chira acid béo c6 néi doi lién hop

bang phuong phap HPLC dugc dé xuat gom 3 giai doan chinh

- Giai doan 1: Xac dinh nhanh su ¢ mat caa acid béo c6 néi doi lién hop c6 trong dau hat

- Giai doan 2: Chiét dau hat bang phuong phap chiét dung méi ¢ nhiét do thuong

- Giai doan 3: Lam sach déu thu duoc bang phuong phép chiét pha ran sir dung silicagel
lam pha tinh, c¢6 cha y dén hoat tinh xUc téc cua silicagel [1&n céc chat phan tich

Quy trinh tong quat duoc thé hién trong Hinh 1.

Hat (2g)

l Chit wgi 20mL n-hexane

Dich chit trong n-
hexane

Quét phd UV
[220nm-400nm)

C6 matCFA

Laplai gud trinh khéing cé mat CFA
chit& [3n ;

Téng Dich chit dau Bd
CG guay chan khong

Diuhatthd [ & Xacdinh ham Iegng lipid tdng

Chiét pha rén

Diusach | Phéntichthanh phin TG bing
HPLC

Hinh 1. Quy trinh chuan bi mau cho qué trinh phén tich dau hat chira acid béo
cd nodi doi lién hop bang phuong phap HPLC

Triacylglycerol dugc ky hiéu hoa bang hé thdng chir cai dai dién cho 3 gdc acid béo cua
n6 (khong co su khac nhau gitra vé vi tri giira cac goc trong phan tu). Ky hiéu oF va BE biéu
thi cho gbéc C18:3%MEBE  ((97 11E,13E)-octadeca-9,11,13-trienoic) va C18:3%F!ERE
((9E,11E,13E)-octadeca-9,11,13-trienoic), twong tu: L-linoneic (C18:2%'%%), O - oleic
(C18:2%), P - pamitinoic (C16:0) u S- stearic (C18:0). Vi du cong thuc oF2S Ia ky hiéu caa
triacylglycerol chua 2 géc o-eleostearic va 1 gbc stearic.

3. KET QUA VA THAO LUAN

3.1. Xac dinh nhanh sw c6 mit ciia acid béo c6 néi déi lién hop co trong dau hat

Mot trong nhimg diém khac dac biét cua cac hop chat chira ndi déi lién hop so véi cac
hop chat khdng no théng thuong nam & cau trdc phd dao dong electron cua ching [19], voi
ving hap thu twong ting & budc chuyén electron tir trang thai dao dong co ban cua cac electron
& trang thai co ban theo “hudng doc” (tirc 1a sy tré cua sy thay d6i ciu hinh hat nhan trong su
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thay doi cua trang théi electron) ciia cic budc chuyen ciing Idc 1én nhiéu trang thai dao dong
khac nhau cua trang thai kich thich electron dau tién (Hinh 2).
E

e

Hinh 2. So d6 budc chuyén nang lugng ciia dao dong electron (A)
va pho hap thu phan tir cia hop chat chira ba néi déi 1ién hop (B)

Két qua chi ra rang, phd hap thu electron caa céc gbc chira ndi doi lién hop hap thu manh
trong viing 240-290 nm v&i s6 lwong cac dinh hip thu phu thudc vao sé lugng ndi doi lién hop
trong hé va cau hinh cis-trans caa cac nbi déi C=C trong hé lién hop.

Tur nhitng nghién ctru trude day caa ching toi [9, 10] da chi ra ring, tat ca cac loai dau cd
acid octadecatrienoic lién hop déu ¢ phd dao dong dién tir voi ba dinh phd rd rang. Budc song
cuc dai cua cac dinh phd phu thudc vao loai cu hinh cis-trans caa cac lién két C=C trong hé lién
hop ciing nhu thay doi khong nhiéu trong cac dung moi khac nhau. Su thay thé cau hinh trans-
trong hé lién hop bang cau hinh cis gay ra sy dich chuyén do (bathochromic) trong phd hap thu
phan tir [9]. Ngoai ra, ¢6 sy phu thuoe gan dung gitra budc song cua cuc dai hap thu va chiéu dai
cua chudi lién hop. Su lién hop gay ra su thay doi sic do caa dai hap thu, ty 18 véi sb lién két doi
cua hé théng lién hop trong nhém mang mau caa phan tir. Trong nghién ctu nay, phé hap thu
cua triacylglycerol chia géc axit béo c6 ndi doi lién hop véi do dai mach lién hop khac nhau da
dugc do trong dung méi pha dong (isopropanol: acetonitrile; 30:70 v/v). Phd hap thu phan tu
cua 9-hydroxy-10E,12E-octadecadienoic acid (a), 9E,11E,13E-octadecatrienoic acid (b) va acid
va 9E,11E,13E,15E-octadecatetraennoic acid (c) dugc trinh bay trong Hinh 3. Gitra binh phuong
ctia bude song cuc dai hap thu va sb lién két doi trong mot hé théng lién hop cho mot cau hinh
tuong ty cua cac lién két C = C nay c6 su phu thudc [20]:

Mi® =A+Bxn
Vi n 12 s6 lién két doi lién hop trong nhém mang mau cia phan tir
A, B la cac hé s6 cua phwong trinh hoi quy

Anom.

wavelength (nm)

Hinh 3. Ph6 hp thu phan tir cua cac géc acid béo chira noi doi lién hop (a) goc acid chira 2 ndi doi
C=C lién hop; (b) goc acid chira 3 n6i d6i C=C lién hop; (c) goc acid chira 4 n6i d6i C=C lién hop
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Chinh vi vay, dic diém dic trung nay cua phd hap thu phan tir c6 thé duoc st dung dé
xac dinh nhanh chéng sy c6 mat cua céc gbc chira ndi d6i C=C lién hop trong dau hat. Bé
phuc vu cho muyc dich nay, khoang 2 g nhan hat dwoc nghién nho va khuay tron véi n-hexane
trong vong 5 phit, sau d6 dich chiét dugc loc qua gidy loc va tién hanh do phd UV trong
khoang budc séng tir 220 nm - 400 nm dé phat hién sy c6 mat cua céc acid béo chira néi doi
lien hop trong dau hat. Khi xuat hién vung phd hap thy trong viing budc song trén véi cac hinh
dang phé dic trung c6 thé budc dau két luan vé sy co mit cua cac goc chia acid béo ¢ ndi
d6i lién hop trong thanh phan triacylglycerol.

3.2. Chiét dau hat bang phwong phap chiét dung méi ¢ nhiét dé thwong

Phuong phéap chiét dung méi dwoc sir dung rong réi trong phong thi nghiém dé chiét cac
chit ¢6 hoat tinh sinh hoc trong cac nguyén liéu. Trong d6, ham luong lipid tong tir nguyén
liéu hat thuong duoc xac dinh bang phwong phap chiét dung méi ¢ nhiét o cao sir dung bo
chiét Soxhlet. Tuy nhién, phuong phap nay, dau hat tiép xic véi dung méi ¢ nhiét do cao,
trong thoi gian dai (8-10 gio) nén dé bi bién ddi, oxi hda trong qua trinh chiét, dac biét vai dau
c¢6 ham luong acid béo khong bio hoa da cao, chira acid béo ¢ ndi doi lién hop. Chinh vi vay,
trong nghién ciru nay ching toi tién hanh chiét dau bang dung mdi & nhiét do thuong, sir dung
chay va cbi sir dé chiét dau hat. Nghién ciru tién hanh vei 3 dung moi véi do phan cuc tang
dan n-hexane (P=0,1), dichloromethane (P=3, 1), va acetone (P= 51) (P- gia tri danh gia do
phan cuc cua dung moi theo Claidrom [21]) dé chiét dau tir hat gac. Két qua chi ra rang, voi
thé tich dung méi sir dung duoc 1a nhu nhau, sy khac nhau vé tong phan tram chiét chi xay ra
v6i 3 lan chiét dau tién. Trong ba lan chiét dAu tien o phan cuc cta dung méi cang tang thi
lwong dau chiét ciing tang theo. Diéu nay ciing khong c6 gi mau thuin véi nguyén tic chiét da
trinh bay & trén. Trong nhitng lan dau tién khudy tron cua hat (da dwoc nghién nho) véi dung
mdi thi cac dung mdi phan cuc dé dang thim thiu va phé v céc té bao dau (oil body) trong
hat. Tuy nhién sau mot vai lan chiét khi 16p vo cta cac té bao dau da bi pha va thi viéc sir dung
céc dung moi phan cuc chi 1am ting ham lwong céc tap chat khdng cén thiét (cac acid tu do,
phospholipid...). Téng thanh phan chinh (céc triacylglycerol) déu gan nhu dwoc chiét hoan
toan sau 6 lan chiét (98%). Bé so sanh muc d6 chiét caa cac dung moi ching tdi tién hanh ldy
nhitng luwong bang nhau cia hat gac da duoc chuan bi san. Tién hanh chiét 6 1an bang dung
cac dung méi & trén va xac dinh mot sé dic diém dau thu duoc. két qua chi ra trong Bang 1.

Bang 1. Két qua xac dinh 1 sb dai luong trong qué trinh chiét dau hat gac

Dung méi chiét n-hexane Dichloromethane acetone
Ham luwong dau trong hat (%) 42,33 42,68 42,70
Chi s6 khuc xa cia dau thu dwoc* 1,5035 1,5041 1,5045

* Chi s6 khc xa do & nhiét do t = 27 °C

Nhan thiy rang ca 3 dung méi déu cho két qua xac dinh ham lwong dau nhu nhau, chi s6
khic xa cua dau thu dugc khdng c6 su khac nhau nhiéu. Ching to rang ca ba dung mai trén
déu hoan toan phi hop vai viéc chiét dau tir hat. Tuy nhién xét vé phuong dién thuan tién va
bao vé méi trudng thi n-hexane ¢ wu diém hon. Chinh vi vay ching t6i chon n-hexane lam
dung mai chinh dé chiét trong cac nghién ctru sau nay.

Sau d6 ching t6i tién hanh khao sat sy phu thudc caa thé tich dung méi cua cac lan chiét
vao muc do chiét dau hat. Tién hanh chiét dau hat gac bang n-hexane véi 9 lan, thé tich dung
moi mdi lan thém vao 12 10 mL va 20 mL. Sau d6 tién hanh xay dung d thi phu thudc cua
lwong dau thu dugc vao sb lan chiét (Hinh 4A va 4B) theo phuong phap do quang.
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Hinh 4. Hi¢u qua chiet dau hat gac bang dung mdi hexane;
thé tich dung mdi ctia moi lan chiét 10 mL (A) va 20mL (B)

Két qua thu duoc trong hinh 4A va 4B chi ra ring trong trudng hop thé tich caa dung moi
& mai lan chiét 12 10 mL (ty Ié khdi lwong nguyén liéu: dung mai la 1:5) thi chi véi 6 lan chiét
lwong dau thu duoc khoang 98% (tirc 1a can dung hét 60 mL dé chiét duoc 98% dau c6 trong hat
gac). Trong truong hop chiét bang 20 mL (ty 1& khéi luong nguyén li¢u: dung mai la 1:10) dung
mdi m&i 1an chiét can dung 4 1an chiét (80 mL dung méi) dé dat duoc luong diu nhu trén.

Khi tién hanh so séanh véi c4c chi sé cua dau hat gac thu duoc gitra hai phuomg phap chiét
¢ nhiét d6 thuong va chiét Soxhlet ¢ nhiét do cao ching t6i nhan thay rang cac chi s6 khc xa,
chi s6 xa phong hoa va chi sb acid hau nhu khong thay d6i. Trong khi do, chi s6 [peroxit cua
dau thu duoc bang phuong phéap chiét Soxhlet cao hon nhleu S0 véi dau thu dugc bing phuong
phép chiét dung méi & nhiét do thuong (cao hon gip gan 10 lan). Chi s6 peroxit thay ddi bat
thuong khi chiét diu bang phuong phap chiét Soxhlet c6 thé do su oxi héa, bién ddi cua cac
acid khdng no lién hop khi chiét trong dung mdi ¢ nhiét do cao véi thoi gian kéo dai. Chi sb
iodine ciing nhan thiy cd su giam khi so sanh giita phuong phéap chiét Soxhlet & nhiét do cao
S0 v6i phuong phap con lai, két qua chi ra trong Bang 2.

Bang 2. Thong sb cua dau gac chiét dwoc bang phuong phap chiét Soxhlet

C4c chi sb Chiét Soxhlet Chiét dung méi & nhiét do thuong
Chi s6 khc xa (n) 1,488 1,492
Chi s acid (mg KOH/g chit béo) 0,733 0,533
Chi s peroxide (mge/Kg) 12,5 1,2
Chi s6 iodine 175,1 179,1
Chi sé xa phong héa 198,5 196,2
Ham luwong dau hat 43,1+0,4" 42,3+0,5

“ biéu dién két qua: mean+SD; n =3

Trong trudng hop chiét dau bang dung méi, chi s peroxide cua dau hat thap chiing to
diéu kién chiét pht hop, khdng lam bién di cac thanh phan trong dau. Chi sé iodine ty Ié voi
ham luong céc acid béo khong no c6 trong dau hat, véi dau hat gac chi s iodine cao, diéu ndy
hoan toan phu hop véi két qua xac dinh ham lugng cac acid béo c6 trong dau hat gac [22]. Chi
sb khic xa cua dau thu duoc cao phi hop véi ham lugng céc acid béo khong no trong dau hat
Ién. Két luan nay hoan toan phu hop vai két qua chi sb iodine da xac dinh dwoc & trén. Két
qua vé hiéu suat chiét thu dugc theo 2 phwong phap 1a khac nhau khong c6 ¥ nghia, nhu vay
phuong phap chiét dung méi hoan toan cé thé sir dung dé thay thé cho phuong phéap chiét
Soxhlet trong trudng hop diu chira céc thanh phan dé bi anh huong bai nhiét do.
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Phb UV-VIS cua dau hat géc thu dugc bﬁ{lg hai phuong phap chiét & trén ciing duoc do
trong dung moi n-hexane d¢ danh gia sy bien doi trong thanh phan cua cac acid béo khong no
chara noi doi lién hop, két qua chi ra trong Hinh 5.

A
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Hinh 5. Phé hip thu phan tir UV-VIS cua dau hat gic thu duoc bang hai phwong phép trong n-hexane

Nhan thay ring, trong truO’ng hop chiét dau hat bang phuong phap chiét Soxhlet xuit

hién vaing hap thu manh & ving 220-240 nm, ngoai vung hap thu & vung 240-300 nm cua cac

acid béo chira n6i déi lién hop. Didu nay c6 thé giai thich do su bién ddi, su oxi héa dau &
nhiét do cao trong qué trinh chiét Soxhlet.

3.3. Qua trinh chiét pha rin lam sach dau hat gic

Chuén bi dung dich dau chwa dwoc 1am sach trong n-hexane véi ndng do 10 mg/mL. Sau
d6 dan mau phan tich vao cot chiét pha rén theo tirng phan thé tich 1mL. Xac dinh ham lwong
dau trong dung dich sau khi di qua cot chiét pha rin bang phuong phap phé hap thu dién tir
trong vung UV (tai cuc dai hép thu trong dung méi n-hexane & 270 nm). Mot dudng chudn
lién h¢ gitra nong do cua dau (mg/mL) va mét d6 quang A da duoc xay dung ¢ budc song
270 nm dé x4c dinh ndng d6 cua diu gic trong qua trinh chiét pha ran. Ngoai ra téng lwong
diu khéng hap phu trén cot duoc xac dinh lai bang phuong phép khdi luong. Két qua thu dwoc
chi ra trong Hinh 6.
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_Hinh 6. Qué trinh hap thu dau trén cot chiét pha rin DIAPAK C. q
1- Ham lugng dau hap thu trén cot theo tirng mL the tich mau qua cot trong qua trinh tang thé tich,
2- Tong khoi lwgng dau dugc hap thu trén cét trong qué trinh chiét pha ran (mg).

Tur nhitng dit liéu trén cho thay rang, cot chiét pha ran hip phu hoan toan 10 mL dung
dich dau trong n-hexane (ndng do 10 mg/mL). Gigi han hap thu cia cot chiét d6i véi dau hat
gac tinh toan duoc 12 120 +2 (P = 0,95; n = 3) mg/cot chiét (chira 0,5 g silicagel). Trong nghién
ctru ndy, dé rira giai dau trong cot chiét ching t6i sir dung dung méi dichloromethane va rira
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giai theo tirng phan thé tich 1mL, diéu khién qua trinh rira rai bang phuong phap phd hap thu
UV-VIS va sic ky l6ng hiéu ning cao. Két qua chi ra rang dé rira giai hoan toan dau trong cot
chiét pha rin can sir dung 4 mL dung méi. Dung dich thu duoc sau khi rira giai duoc 1am bay
hoi dung méi thu dwoc dau trong suét khong chira thanh phan ran van dyuc nhu dau khi chua
dugc 1am sach. Sau qué trinh chiét pha ran tir 122 mg dau chua l1am sach thu dugc 108 mg dau
sach, nhu vay trong dau chwa 1am sach chtra khoang 12% hop chét phan cuc hon va hiéu suat
thu hoi sau khi 1am sach khoang 88%.

Y nghia thuc nghiém caa viéc 1am sach dau hat gac la cing mot miu dau chwa 1am sach
sau mot thoi gian cat giir trong ta lanh (t = 10 °C) trong thoi gian mot vai thang thi lugng
triacylglycerol trong mau dau chira ban dau bi pha hay khé Ién (trén 50%), con mau da lam
sach thi khdng xay ra hién tuwong do.

Kiém soat hoat tinh xtc tac cia pha tinh dung trong cét chiét pha rdn

Pé danh gia kha ning sir dung silicagel 1am pha tinh trong cot chiét pha ran dé Iam sach
dau hat gic chang t6i tién hanh danh gia qua trinh chuyén héa cua aFE2S khi tiép xdc véi
silicagel cua cac nha san xuit khac nhau va véi thoi gian tiép xdc khac nhau bang phuong
phép sic ky long hiéu nang cao HPLC. Nghién ctru duoc tién hanh véi 3 loai silicagel véi cac
nhén hiéu khac nhau. Két qua sau khi chay sic ky dwa ra trong Hinh 7.

m_-\[_ EaS
150
: 4 N
1003 N~
12
0 1 ~_,J \/\_
0 5 10 151 g min

Hinh 7. Qua trinh gitr cua aE2S trong trang thai hap phu trén silicagel.
1-Dung dich dau goc, san pham sau khi gidi hap sau 48h; 2-silicagel nhan hiéu KCMG;
3- silicagel nhdn KCKG; 4- silicagel trong cét chiét pha ran DIAPAK C.

Theo két qua dugc chi ra trong Hinh 7 ¢d thé thay rang trong mau dung dich chuan ban dau
tach ra tir dau hat gac chira triacylglycerol oES, véi mot mot luong nho dong phan cua né (sic
ky d6 1), nhung sau mot thoi gian tiép xuc trong thoi gian 48 gio véi silicagel nhan hiéu KCMG
(sac ky d6 2), KCKG (séc ky db 3) va silicagel chira trong cot chiét pha ran DIAPAK C (sic ky
dd 4) déu phé& huy gan nhu hoan toan chit phan tich.

Sau d6 chiing t6i nghién ctu sy phu thudc ciia mirc 6 chuyén héa cua chat phan tich vao
thoi gian tiép xtc cua chat phan tich vai silicagel chira trong cot chiét pha ran dé danh gia kha
nang st dung cot chiét pha ran DIAPAK C trong qua trinh lam sach dau hat gac. Ching toi
tién hanh thi nghiém nhu trén nhung véi thoi gian giir ciia chat phan tich trén silicagel khac
nhau. Két qua chi ra rang véi thoi gian tiép xtc cua silicagel véi a-E,S cang ngan thi mic
do chuyen héa cua chat phan tich cang nhé. Bong thoi véi thoi gian tiép xdc khong qué dai
(0,5-1,0 giv) chat phan tich bi phan huy khong dang ké (nho hon 1%). Nhu vay ¢6 thé sir dung
cot chiét pha ran DIAPAK C dé 1am sach dau chira goc acid véi ndi doi lién hop tuy nhién
thoi gian tiép xuc gitra mau véi pha ran phai dwoc gisi han.
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4. KET LUAN

Trong nghién ciu ndy, quy trinh chuan bi mau cho qué trinh phan tich triacylglycerol
trong dau hat chira acid béo c6 ndi doi lién hop gdm ba giai doan di dugc nghién ciu va dé
xuit. Trong giai doan 1, su c6 mit caa acid béo c6 ndi doi lién hop c6 trong dau hat duoc xac
dinh khi do phd hap thu phan tir cia dich chiét dau hat trong n-hexane trong viing budc séng
220-400 nm. Dau hat chira acid béo c6 ndi déi lién hop duoc chiét bing dung mdi n-hexane &
nhiét d6 thuong. Dé hiéu suat chiét dat dugc trén 98% can sir dung 6 lan chiét (véi ty 1 dung
méi: nguyén liéu 14 5:1 v/w) hozc 4 1an chiét (véi ty 1é dung méi:nguyén ligu 1a 10:1 viw). Két
qua chiét dau bang phuong phap chiét dung méi & nhiét do thuong va phuong phép chiét
Soxhlet dwa ra hiéu sut chiét 13 nhu nhau, tuy nhién chiét ¢ nhiét d6 thuong tranh duoc qua
trinh phan hay, oxy héa cia céac acid béo chira ndi déi lién hop. Dau hat thé dwoc l1am sach
bang phuong phap chiét pha ran sir dung silicagel 1am pha tinh, thoi gian tiép xdc cua chat
phan tich véi pha tinh khéng duoc qua dai dé han ché kha ning tinh xuc tac cua silicagel 1am
bién di cac chat phan tich. Céc triacylglycerol duoc rira giai khoi chat cot chiét pha rin bang
dung méi diclomethane. Hiéu suat thu hoi caa dau sau qué trinh 1am sach bing phwong phap
chiét pha rin la khoang 88%

L&i cam on: Dé tai dugc thuc hién bang ngudn kinh phi hd tro tir Chuong trinh Vuon wom
Sang tao Khoa hoc va Céng nghé Tré, duoc quan ly béi Trung tdm Phat trién Khoa hoc va
Cong nghé Tré - Thanh Poan Thanh phd H6 Chi Minh va So Khoa hoc va Cong nghé Thanh
phb HS Chi Minh, theo hop dong sb “20/2021/HD-KHCNT-VU™.

TAI LIEU THAM KHAO

1. Holic R., Xu Y., Caldo K.M.P., Singer S.D., Field C.J., Weselake R.J., Chen G. -
Bioactivity and biotechnological production of punicic acid. Appl. Microbiol.
Biotechnol. 102 (2018) 3537-3549.

2. Arao K., Wang Y.M., Inoue N., Hirata J., ChaJ.Y., Nagao K., Yanagita T. - Dietary effect
of pomegranate seed oil rich in 9cis, 11trans, 13cis conjugated linolenic acid on lipid
metabolism in obese, hyperlipidemic OLETF rats. Lipids. Health. Dis. 3 (2004) 24.

3. Gao-Feng Yuan, Xiao-E Chen, Duo Li - Conjugated linolenic acids and their
bioactivities: a review, Food Funct. 5 (2014) 1360-1368.

4. Hennessy A.A, Ross P.R, Fitzgerald G.F, Stanton C. - Sources and Bioactive
Properties of Conjugated Dietary Fatty Acids, Lipids 51 (4) (2016), 377-97.

5. ChenlJ., Cao Y., Gao H., Yang L., Chen ZY. - Isomerization of conjugated linolenic
acids during methylation. Chemistry and Physics of Lipids 150 (2) (2007) 136-142.

6. Kramer J.K.G., Fellner V., Dugan M.E.R., Sauer F.D., Mossoba M.M., Yurawecz
M.P. - Evaluating acid and base catalysts in the methylation of milk and rumen fatty
acids with special emphasis on conjugated dienes and total trans fatty acids. Lipid 32
(11) (1997) 1219-1228.

7. Indelicato S., Bongiorno D, Pitonzo R. - Triacylglycerols in edible oils: Determination,
characterization, quantitation, chemometric approach and evaluation of adulterations.
J. Chromatogr A. 1515 (2017) 1-16.

8. Lerma-Garcia M.J., Lusardi R., Chiavaro E., Cerretani L., Bendini A., Ramis-Ramos G.,
Simé-Alfonso E.F. - Use of triacylglycerol profiles established by high performance liquid
chromatography with ultraviolet-visible detection to predict the botanical origin of
vegetable oils. Journal of Chromatography A 1218 (42) (2011) 7521-7527.

122



Nghién cizu quy trinh chudn bj m4u déu hat chira acid béo c6 néi déi lién hop...

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Nguyen AV, Deineka VI, Deineka LA,Vu TNA - Comparison of Separation of Seed
Oil Triglycerides Containing Isomeric Conjugated Octadecatrienoic Acid Moieties by
Reversed-Phase HPLC. Separations 4 (4) (2017) 37.

Nguyen AV. Deineka V. Vu TNA. Deineka LA, Doan TLP. Kovalchukova O. -
Thladiantha Seed Oils - New Source of Conjugated Fatty Acids: Characterization of
Triacylglycerols and Fatty Acids. Journal of Oleo Science 69 (9) (2020) 993-1000.

Siraj M.S., Zakiuddin S.K. - Technologies for Oil Extraction: A Review. International
Journal of Environment Agriculture and Biotechnology 1 (2) (2016) 106-110.

Bhuiya M.M.K., Mohammad R., Masud K., Nanjappa A., Mofijur M. - Comparison
of oil extraction between screw press and solvent (n-hexane) extraction technique
from beauty leaf (Calophyllum inophyllum L.) feedstock. Industrial Crops and
Products 144 (2020) 112024.

Hossein A., Jerry W. King, Ali E. Mohammad Y. - Supercritical fluid extraction of
seed oils - A short review of current trends. Trends in Food Science & Technology
111 (2021) 249-260.

Zwir-Ferenc A., Biziuk M. - Solid phase extraction technique - Trends, opportunities
and applications. Polish J. Environ. Stud. 15 (2006) 677-690.

Nguyen V.A., Deineka V., Vu T.N.A., Deineka L., Doan T.L.P., Kovalchukova O. -
Thladiantha seed oils - New source of conjugated fatty acids: characterization of
triacylglycerols and fatty acids. Journal of Oleo Science 69 (9) (2000) 993-1000.

Ruiz-Gutiérrez V, Pérez-Camino M.C. - Update on solid-phase extraction for the analysis
of lipid classes and related compounds, J. Chromatogr. A. 885 (2000) 321-341.

Ishida BK, Turner C, Chapman MH, McKeon TA. - Fatty acid and carotenoid
composition of Gac (Momordica cochinchinensis Spreng) fruit. J. Agric. Food Chem.
52 (2004) 274-279.

Yoshime LT, de Melo I.L.P., Sattler J.A.G., Bonifécio E., de Carvalho T, Mancini-
Filho J. - Bitter gourd (Momordica charantia L.) seed oil as a naturally rich source of
bioactive compounds for nutraceutical purposes. Nutrire. 41 (2016) 12.

Riger R, Niehaus T, van Lenthe E, Heine T, Visscher L. - Vibrationally resolved
UV/Vis spectroscopy with time-dependent density functional based tight binding. J.
Chem. Phys. 145 (2016) 184107.

Hammond E.G., Lundberg W.O. - The alkali isomerization of a methyl docosahexaenoate
and the spectral properties of conjugated fatty acids. The Journal of The American Qil
Chemists” Society 30 (11) (1953) 433-438.

Johnson A. R., Vitha M. F.- Chromatographic selectivity triangles. J. Chromatogr A.
1218 (4) (2011) 556-586.

Nguyen A. V., Deineka V. I., Pham L. Q., Doan P. L., Deineka L. A., Vu A. T. N,,
Dinh T. T. T. - Determination of triacylglycerols and fatty acid composition of
momordica cochinchinensis seed oil and some other plants of this genus. Chemistry
of Plant Raw Material 3 (2019) 53-60.

123


http://www.sciencedirect.com/science/article/pii/S0021967300001813
http://www.sciencedirect.com/science/article/pii/S0021967300001813
http://www.sciencedirect.com/science/journal/00219673
http://www.sciencedirect.com/science/journal/00219673/885/1

Vi Thi Ngoc Anh, Phan Thé Duy, Ngd Thj Ta Trinh, Nguyén V&n Anh

ABSTRACT

STUDY OF SAMPLE PREPARATION OF SEED OILS
WITH CONJUGATED FATTY ACIDS FOLLOWED BY HPLC

Vu Thi Ngoc Anh?, Phan The Duy? Ngo Thi Tu Trinh®, Nguyen Van Anh**
1Southern Branch of Vietnam-Russia Tropical Center

2Ho Chi Minh City University of Food Industry

3The Center for Young Science and Technology Development

*Email: anhnv@hufi.edu.vn

Conjugated fatty acids have been shown to possess many valuable biological activities,
including anticarcinogenic, antiatherogenic, anti-inflammatory, and antidiabetic effects and
immune-modulating properties. However, these compounds are susceptible to external factors
(temperature, light) and easily decomposed and oxidized during separation, extraction, and
sample processing prior to analysis. In this work, a fast and efficient sample preparation
procedure for analyzing triacylglycerol compositions containing conjugated fatty acids in seed
oils was studied. The sample preparation procedure consists of three stages: the rapid
determination of the presence of conjugated double fatty acids in seed oil using UV
spectroscopy; solvent extraction of seed oil at room temperature; oil purification using solid
phase extraction with silicagel as stationary phase. The results showed that the molecular
absorption spectra of seed oil in n-hexanee in the wavelength range of 220-400 nm could be
used to quickly detect the presence of fatty acid moieties, containing conjugated double bonds
in oil. The seed oil was extracted at room temperature using three different solvents in polarity:
n-hexane, dichloromethane, and acetone; and compared with the traditional Soxhlet extraction
method. The seed oil was purified by solid phase extraction using silicagel as the stationary
phase. The catalytic activity of silica gel with analytical compounds absorbed on the stationary
phase of solid phase extraction columns was controlled and discussed.

Keywords: Sample preparation, solid phase extraction, seed oil, triacylglycerols, conjugated
fatty acid.
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