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PUGC CHIET TU HAT DE CAO BANG

FATTY ACID COMPOSITION, PROPERTIES AND ANTIOXIDANT ACTIVITY OF LIPIDS EXTRACTED
FROM CAO BANG CHESTNUT

Ha Thi Diéu Linh'2, Nguyén Manh Khai'2, Pang Van Thanh?23,
Pao Tham Quan3, Khiéu Thi Tam*, Nguyén Thi Thu Phuong?,
Lam Thi Loan®, Pham Huong Quynh>~

DOI: http://doi.org/10.57001/huih5804.2025.142

TOMTAT

Hat dé Cao Bang ndi tiéng khap Viét Nam. Lipid va protein la nhiing thanh phén chinh va dong vai trd quan trong trong chét luong va gid tri dinh du@ng
clia hat dé. Trong nghién cGu nay, lipid dugc chiét tir hat dé Cao Bang bang phuong phap chiét Soxhlet. Thanh phan ctia acid béo trong lipid dugc xac dinh bang
phuong phap GC/MS. Két qué cho thdy c6 5 thanh phan acid béo dugc tim thdy trong lipid cla hat dé Cao Béng trong d6 oleic acid (69,614%); linoleic acid
(16,905%) va palmitic acid (11,372%) la céc acid béo chinh. Cac chi s6 acid va iodine cta lipid ciing dugc xac dinh bang phuang phap chudn do. Chi s6 acid va
iodine cla lipid lan lugt Ia 1,22 + 0,16mg KOH/g va 141,90 + 0,37g iodine/100g. Hon nifa, hoat tinh chdng oxy hda clia lipid dugc xac dinh bang kha ndng bat
g6c tu do 2,2-diphenyl-1-picrylhydrazyl. Lipid thé hién hoat tinh chdng oxy hoa dang ké vi gia tri ICso 1a 13,50 = 0,67mg/mL. Két qua nghién cttu cho théy lipid
clia hat dé Cao Béng ¢4 tiém nang trong dinh duGng va stic khde.

Tirkhéa: Hat dé Cao Bdng, oleic acid, linoleic acid, chi s6 acid, chi s iodine, chong oxy hda.

ABSTRACT

The chestnuts (Castanea mollissima) in Cao Bang are renowned in Vietnam. Lipids and proteins are the main compositions of chestnuts and play a crucial
role in their quality and nutritional value. In this study, lipids were extracted from Cao Bang chestnuts using the Soxhlet extraction method. The fatty acid
compositions of the lipids were analyzed by GC/MS. The results revealed the presence of 5 fatty acids, with oleic acid (69.614%), linoleic acid (16.905%), and
palmitic acid (11.372%) as main fatty acids. The acid and iodine values of lipids were determined by titration, yielding values of 1.22 + 0.16mg KOH/g and
141.90 £ 0.37g iodine/100g, respectively. Furthermore, the antioxidant activity of the lipids was evaluated using the 2,2-diphenyl-1-picrylhydrazyl free-radical
scavenging capacity. The findings demonstrated significant antioxidant activity with an ICs, value of 13.50 + 0.67mg/mL. These results suggest that the lipids
from Cao Bang chestnuts have promising nutritional and health benefits.

Keywords: Cao Bang chestnut, oleic acid, linoleic acid, acid value, iodine value, antioxidant.
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1. GIGI THIEU

Lipid 1a cac phan tu sinh hoc thiét yéu chiu trach
nhiém trung gian cho nhiéu dac tinh ly héa ctia mang va
diéu chinh cac chiic nang quan trong cla té bao [1]. Lipid
rat phé bién trong té€ bao cac co thé séng, trong dong vat,
thyc vat va vi sinh vat trong d¢, lipid thuc vat c6 y nghia
kinh t& dang ké [2]. Lipid thuc vat bao gébm cac dan xuat
clia acid béo nhu triacylglyceride va
glycerophospholipid, cac hgp chat thom va hydrocarbon
bao gobm sterol, carotenoid, terpen va sap [3-5]. Trong do,
triacylglyceride va glycerophospholipid la nhiing hop
chat hitu ich trong céng nghiép va dugc tim thay trong
hau hét cac hat thuc vat nhu hat dau, hat ngé va hat cai.
Cac dan xuat tocopherol va acid béo c6 hoat tinh sinh hoc
dugc ung dung réng rai trong céng nghiép thuc pham,
my pham va dugc pham [5-7].

Hat dé la mét loai hat clia cay hat dé dugc tréng nhiéu
& chau Au va cac nuéc chau A nhu Nhat Ban, Han Qudc,
Trung Quéc va Viét Nam. 3 Viét Nam, cay hat dé duogc
trong nhiéu & Lao Cai va Cao Bang. Hat dé cé nhiéu cong
dung doi véi stic khoé con ngudi béi chira nhiéu chat dinh
dudng khac nhau nhu lipid, protein, cac vitamin va moét
sO loai khoang chat [8, 9]. Hat dé dugc tng dung trong
thuc pham, thuc phdm chiic nang, dugc pham va céng
nghiép. Cac nghién ctu cho thdy hat dé thé hién hoat tinh
chéng oxy hod, khang khuan, khang viém, chéng ung
thu, giam lipid mau, gidm dudng huyét va bao vé than
kinh [9, 10]. Lipid la mét trong nhiing thanh phan chinh
trong hat dé va dong vai tro quan trong trong chat lugng
va gia tri dinh duéng ctia hat dé [10]. Hat dé Cao Bang la
thuong hiéu lau nam, ndi tiéng khdp ca nudc va lot vao
“Top 100 dac sdn qua tdng Viét Nam” 2020 - 2021 do Hoi
déng Tham dinh Top Viét Nam, Vién Ky luc Viét Nam binh
chon. Hat dé Cao Bang néi tiéng véi huong vi thom ngot,
6 gia tri dinh dudng cao va mang lai thu nhap cao. Mac
du, hat dé Cao Bang cé gia tri kinh té va tiém nang phat
trién, nhung nhiing nghién ctru vé thanh phan hoa hoc
va hoat tinh sinh hoc ctia hat dé Cao Bang van chua dugc
quan tdm va nghién ctu day du. D& gép phan bé sung dir
liéu vé thanh phan hoa hoc, hoat tinh sinh hoc clia hat dé
Cao Bang, trong nghién ctu nay, lipid dugc chiét bang
phuong phap Soxhlet va dugc xac dinh thanh phan acid
béo co trong lipid va danh gia chi s6 acid va hoat tinh
chéng oxy hoa.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu va héa chat

Hat dé dugc thu hai & huyén Trung Khang, tinh Cao

Bang vao thang 10 nam 2024. Hoa chat gém n-hexane,
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2,2-diphenyl-1-picrylhydrazyl ~ (DPPH), iodine va
potassium hydroxide (KOH), sodium thiosulfate (Na,S,0s)
dugc mua tir hang Sigma Aldrich.
2.2, Chiét lipid bang phuong phap chiét Soxhlet

Lipid tir hat dé dugc chiét bang phuong phéap Soxhlet
theo Kozlowska va cong su [11] ¢ su cai tién nho. Dau
tién, hat dé tuoci sau khi dugc boc bd vé, dugc thai lat
madng va sdy khé & 50°C dén khéi lugng khong déi. Hat
dé khé dugc xay va ray thanh bot min c6 kich thuéc nho
haon 4mm. Cudi cung, 40g bot hat dé duoc chiét trong
150mL dung méi n-hexane bang bo chiét Soxhlet SER 148
Series - Solvent Extractors ¢ 60°C trong 8 gi@. Sau khi chiét
toan bé lipid ra khoi nguyén liéu, hén hop dugc cat quay
chan khéng dudi ap suat thap dé loai dung méi n-hexane
thu duoc lipid. Hinh 1 thé hién quy trinh chiét lipid tir hat

dé Cao Bang.
Chiét soxhlet] 5 # Logi dung méi ’:h
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Hat dé Cao Bang Bt hat dé Cao Bang Chiét Soxhlet Lipid

Hinh 1. Quy trinh chiét lipid tir hat dé Cao Béng
2.3. Xac dinh chi sé acid va iodine cta lipid

Chi s6 acid va iodine dugc xac dinh theo cac tiéu
chuan clia Hiép hoi Dau My (AOAC) [12]. Chi sé acid cua
lipid dugc xac dinh nhu sau: 10mL ethanol 96° dugc thém
vao vao binh ¢6 chia 1 g lipid hat dé, sau d6, nhé 3 giot
chi thi phenolphtalein va chuan dé hén hgp bang dung
dich KOH 0,1M cho dén khi xuat hién mau héng bén trong
30 giay. Chi s6 acid dugc tinh theo cong thic 1.

Chis6 acid = 261+V+N (1)
W

Trong d6, V 1a thé tich KOH (mL) dung dé chuan do; N
la nbng dé duong lugng (g/mL) clia dung dich KOH, W la
trong lugng cta lipid (g).

Chi s6 iodine cta lipid dugc xac dinh theo quy trinh
sau: 1T0mL ethanol 96° vao binh tam gidc 250mL chira TmL
lipid va sau d6 thém 10mL iodine va ldc déu hon hop. Hén
hgp phan tng dugc dé trong t6i 3 gid, sau d6 chuan do
bang Na,S,0s5 0,1N dén khi dung dich cé mau vang nhat,
sau dé bd sung vao binh 10 giot tinh bot 1%, tiép tuc
chudn dé dén khi mat mau xanh. Chi s6 iodine dugc xac
dinh theo céng thuc (2).

Chi s6 iodine = (§—5)«N~1269 ()
\'\

Trong d9, S la thé tich (mL) ctia Na,S,0s; B 1a thé tich

(mL) cta Na,S;03N dung dé chuan dé mau trang; N la
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nong d6 duong lugng cta dung dich Na;S;05 (g/mL),
W la trong lugng cua lipid (g).

2.4. Xac dinh thanh phan acid béo trong lipid bang
phuong phap GC/MS

Thanh phan acid béo trong lipid dugc xac dinh theo
Xu va cac cdng su [11]. 50mg lipid dugc hoa tan trong
2mL n-hexane va trén 500puL KOH 0,5M trong methanol
dé triglyceride thanh methyl ester cta acid béo tu do.
Thanh phan cua lipid dugc phan tich bang sac ky khi
(Agilent GC7890A) két hop vdi phd khéi (Agilent
MSD5975C) dugc trang bi cdt mao quan silica nung chdy
HP-5MS (60m x 0,25mm x 0,25 m). Toc d6 dong khi heli
lam khi mang la 1,0mL/phat, nhiét d6 budng tiém mau la
250°C. Chuang trinh nhiét d6 16 si dung dé phan tich:
bom & 60°C trong 5 phut, sau d6 gia nhiét dan 1én 240°C
VGi téc do 4°C/phut (thoi gian gitt 10 phat). Ty 1é dong
chay 1a 1:100 (v/v), nhiét dé detector la 270°C va thé tich
bom mau la 1uL. Nhiét d6 giao dién ctia MS la 270°C, dién
ap ion hoa 70eV va dai phé 35 - 450Da & 1 1an quét/giay.
Acid béo dugc xac dinh bang so sanh thai gian luu véi 37
chéat chuén acid béo methyl ester.

2.5. Panh gia hoat tinh chéng oxy hoa cua lipid

Hoat tinh chéng oxy hda cla lipid dugc thuc hién theo
phuong phap cltia [13] véi su cdi tién nho. Dung dich
DPPH 0,01M trong methanol dugc chuan bi trudc khi tién
hanh danh gia hoat tinh chéng oxy héa. Nghién ctru khao
sat trén mau lipid hat dé dugc thuc hién nhu sau: lipid
dugc hoa tan trong methanol tao thanh day cac nong do
khac nhau (1 - 18mg/mL). 1,5mL cac mau lipid & cdc ndng
d6 khac nhau dugc thém vao lo chia 1,5mL dung dich
DPPH 0,01mM. Sau d6, hén hgp dugc G trong t6i & nhiét
do phong, sau thai gian 30 phat mau duge do dé hap thu
quang ph8 & budc séng 517nm. Ascobic acid dugc sur
dung nhu chat déi chiing duong. Cac thi nghiém duoc lap
lai 3 1an. Kha nang bat géc tu do DPPH dugc danh gia
thong qua phan tram bay g6c tu do va dugc tinh theo
c6ng thuc (3).

(0D, — 0Dy
oD,

Trong dé: OD. la mat do quang clia mau trang, ODx la
mat d6 quang ctia mau.

3. KET QUA VA THAO LUAN
3.1. Xac dinh chi sé acid va iodine cta lipid

% bay gbc tw do = 100 (3)

Pé xac dinh ham lugng cla acid béo tu do ¢é trong
lipid va danh gid muc do thay phan cua triglyceride c6
trong lipid, chi sé acid cta lipid dugc danh gia. Chi s6 acid
cua lipid dugc chiét ti hat dé Cao Bang la 1,22 + 0,16mg
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KOH/g lipid. Chi s6 acid cla lipid nhé hon 2,0 ching to
lipid dugc chiét tur hat dé Cao Bang cé chia lugng nho
acid béo ty do va chua bi phan huy.

Dé xac dinh muc d6 khong bao hoa clia acid béo trong
dau, viéc xac dinh chi s6 iodine cua lipid dugc thuc hién.
Két qua cho thay lipid dugc chiét tir hat dé Cao Bang cé
chi s6 iodine la 141,90 + 0,379/100g lipid, chiing to lipid
nay chiia nhiéu chat béo chua bao hoa.

3.2. Thanh phan acid béo trong lipid bing phuong
phap GC/MS

Thanh phan cua acid béo c6 trong hat dé dugc xac
dinh bang phuong phap GC/MS. Két qua xac dinh thanh
phan héa hoc cla acid béo cé trong lipid dugc thé hién &
hinh 2 va bang 1.

Abundance TIC: M3.D\data.ms
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Hinh 2. Phé GC - MS chia thanh phan acid béo ctia lipid dugc chiét tir hat
dé Cao Bdng

Bang 1. Thanh phan acid béo clia lipid dugc chiét tir hat dé Cao Bang

STT Th"('pgi:zr)'"“ Tén hop chat T(Z/:)e
1 23,496 Palmitic acid (C16:0) 11,372
2 24,436 Traumatic acid (C12:1) 0,038
3 25,533 Linoleic acid (C18:2) 16,905
4 25,600 Oleicacid (C18:1) 69,624

16-methyl-heptadecanoic acid
5 25877 7 yHIep 1,511

Két qua cho thdy c6 5 thanh phan acid béo trong lipid
dugc chiét tir hat dé Cao Bang trong do, hai acid béo
khong bao hoa gom oleic acid (69,614%), linoleic acid
(16,905%) va acid béo bao hoa palmitic 2216 (11,372%) la
nhling thanh phan chinh. Day ciing la nhiing thanh phan
acid béo chinh dugc tim thdy hat dé cia Trung Quéc [14]
va Thé Nhi ky [15], tuy nhién lam lugng cda oleic acid
trong hat dé Cao Bang nhiéu hon so véi hat dé & Trung
Qudc va Thé Nhi Ky. Oleic acid va linoleic acid la nhiing
acid béo phé bién dugc tiing dung nhiéu trong nganh
thuc pham, dugc phdm va my phdm [16, 17]. Oleic acid ¢
tac dung nhu mét chat nhi héa trong dugc pham va cé
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tac dung ha dudng huyét [16]. Trong khi d0, linoleic acid
6 tac dung gidam nguy co mac bénh tim mach, thic day
nao bd va giam nguy co mat nudc [171.
3.3. Hoat tinh chéng oxy héa cua lipid

Két qua cho thay kha nang bat géc tu do DPPH cua
lipid phu thudc vao néng dé cda lipid nhu thé hién & hinh
3. Khi nbng d6 cda lipid tang ti 1 dén 18mg/mL thi hiéu
qua bay goc tu do cua lipid tang tir 7,7 dén 69,2% véi gia
tri 1Cso la 13,50 £ 0,67mg/mL yéu hon so véi chat déi
chung ascobic acid (ICso = 0,004mg/mL).
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Hinh 3. Hoat tinh chdng oxy héa cta lipid dugc chiét tirhat dé Cao Bang

Hoat tinh chéng oxy hoa cua lipid dugc chiét tirhat dé
yéu hon so véi lipid dugc chiét tur hat co [18] (ICso =
2,96mg/mL) nhung manh hon so véi lipid dugc chiét tu
hat clia cay Niger [19] (ICso = 25,63mg/mL). Theo hiéu biét
cla chdng téi, chua c6 mét cong bé nao vé hoat tinh
ch6ng oxy hoa cla lipid dugc chiét tir hat dé Cao Bang.
4, KET LUAN

Tém lai, nghién ctu nay da chiét thanh céng lipid tu
hat dé Cao Bang bang phuang phap chiét Soxhlet trong
thai gian 8 giG vai 5 thanh phan acid béo dugc tim thay
trong lipid ctia hat dé Cao Bang trong dé oleic acid
(69,614%); linoleic acid (16,905%) va palmitic acid
(11,372%) la cac acid béo chinh. Cac chi s6 acid va iodine
cua lipid ciing dugc xac dinh bang phuong phap chuén
d6. Chi sé acid vaiodine cua lipid lan lugtla 1,22 +0,16mg
KOH/g va 141,90 + 0,37g iodine/100g. Hon n(ia, hoat tinh
ch6ng oxy hoa cua lipid dugc xac dinh bang kha nang bay
g6c tu do DPPH. Lipid thé hién hoat tinh chéng oxy héa
dang ké vai gia tri ICs la 13,50 + 0,67mg/mL. Két qua
nghién ctu cho thay lipid cta hat dé Cao Bang cé tiém
nang ung dung trong my pham va dugc pham.
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