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Abstract: Objectives: To establish the quality standard of the Crescentia cujete L. seed oil. Material
and methods: The Crescentia cujete L. seed oil was extracted by Soxhlet system with n-hexane
solvent; the acid, peroxide, and iodine values were determined by the methods described in the
Vietnamese pharmacopoeia V; GC/MS method was used to determine the composition and the
major components of the seed oil. Results and conclusion: The chemical composition and
characteristics of Crescentia cujete L. seed oil have been determined. The result showed that seeds
have a high oil content (16.44%). The acid, peroxide, and iodine values were 4.02, 9.6, and 92,
respectively. A total of 7 fatty acids were identified in the Crescentia cujete L. seed oil (palmitic
acid C16:0 — 19.56%, acid stearic C18:0 — 3.85%, nonadecanoic acid C19:0 — 1.20%, eicosanoic
acid C20:0 — 0.54%, octadecadienoic acid C18:2 — 73.75%, palmitoleic acid C16:1 — 0.31%,
11-eicosenoic acid C19:1 — 0.15%). These results will be further used in the development of
regulatory documents (draft monograph for the Pharmacopoeia) on the Crescentia cujete L. oil.
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banh gia mot s6 chi tiéu chat luong cua dau hat dao tién
(Crescentia cujete L.)

Nguyén Thi Hai Yénl”, Nguyérg Thi Thanh Thuy?,
Nguyén Thanh Hail, Nguyén Cong Bang?

YTruong Dai hoc Y Duoc, Dai hoc Quéc gia Ha N¢i, 144 Xudn Thuy, Cau Gitfy, Ha Noi, Viéet Nam
2Hoc vién Qudn Y, 160 Phung Hung, Phiic La, Ha Déng, Ha N¢i, Viét Nam

Nhén ngay 14 thang 10 nam 2021
Chinh sira ngay 17 thdng 5 nam 2022; Chap nhén dang ngay 15 thdng 7 nim 2022

Tém tit: Muc tiéu: budc dau nghién ctru tinh chét, chi s6 1y hoa va thanh phan acid béo cua dau hat
dao tién (Crescentia cujete L.). Nguyén liéu va phuong phap: dau hat dao tién dugc chiét xuat bang
hé théng Soxhlet v6i dung moi n-hexan; cac chi s6 1y hoa (chi sé acid, chi sb iod, chi s6 peroxid)
dugc xac dinh bang cac phuong phap duoc mo ta trong Duoc dién Viét Nam V (DDVN V); phuong
phap GC/MS dugc su dung dé xdc dinh thanh phan acid béo chinh ciia dau hat dao tién. Két qua va
két luan: d3 xac dinh duge mot sb chi tidu chat lugng cia du hat dao tién. Két qua cho thay, dau
trong hat dao tién c6 ham luong cao (16,44%), c6 chi sé acid, chi s peroxid, chi s iod lan luot 1a:
4,02: 9,6; 92. C6 7 acid béo da dwoc xac dinh trong miu dau (acid palmitic C16:0 - 19,56%, acid
stearic C18:0 - 3,85%, acid nonadecanoic C19:0 - 1,20%, acid eicosanoic C20:0 - 0,54%,
acid octadecadienoic C18:2 - 73,75%, acid palmitoleic C16:1 - 0,31%, acid 11-eicosenoic C19:1 -
0,15%). Két qua nghién ctru gop phan phuc vu cho viéc xay dung tiéu chuan co so cho dau hat

dao tién.

Tir khod: Dau hat Crescentia cujete L., chi s6 1y ho4, thanh phan acid béo

1. Mé dau

Qua dao tién hay con duoc biét dén véi tén
goi “Qua truong tho” cd tén khoa hoc la
Crescentia Cujete L., 1a loai thuc vat c6 hoa
thudc ho Chum Ot (Blgnonlaceae) Pao tién la
loai cay c6 ngudn goc tir chau My nhiét doi va
moc hoang & Mexico, nhiéu nudc Trung va Nam
My va Tay An [1-3]. Tai Viét Nam xuat hién &
gan nhu khip céc tinh thanh va chu yéu trong ¢
mién Nam. Trong dan gian, cong dung cua dao
tién duoc biét dén nhu bdi bd suc khoe, chita ho,
nhuan trang. O nhiéu nudc trén thé gidi, dao tién

" Téc gia lién hé.
Dia chi email: nguyenhaiyen20190@gmail.com

https://doi.org/10.25073/2588-1132/vnumps.4376

dugc st dung nhu thude loi tiéu va thudc ha sdt,
dé 1am sach vét thuong va diéu tri dau dau [3-4].
Theo mét s6 nghién ciru nude ngoai, thit qua dao
tién con co tac dung khang khuan (dich chiét
Xuit tir thit qua), tac dung chdng oxi hoa, tac
dung ha duong huyét trén chudt thyc nghiem [1].

Trong qua dao tién c¢6 chira mot luong lon
cac hat vai ham lugng protein, carbohydrat va
lipid cao [5-6]. Theo nghién ctru cuia B. A. Smith
vao nam 1947 khi so sanh thanh phan va dac
diém cua dau hat dao tién voi dau dau phong va
dau 6 liu da chi ra rang, ngoai trir sy hién dién
ciia mot lwong nhé acid linolenic trong dau hat
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dao tién, cac loai dau nay déu twong tuw nhau vé
thanh phan cac acid béo [7]. Nhu vay, dau hat
dao tién 1a doi twong nghién ctu tiém ning dé
tng dung trong san xuit thuc phiam va duoc
pham. _Tuy nhién, hi¢n nay chua c6 nghién ctru
nao vé dau tir hat dao tién trong ¢ Viét Nam.
Chinh vi vay, nghién ciru nay duogc tién hanh
nham budc dau xac dinh tinh chat, chi sé Iy hoa
va thanh phan acid béo cua dau hat dao tién.

2. Poi twong va phuong phap nghién ciru
2.1. Péi twong

Nguyén li€u st dung trong qua trinh nghién
ctru 13 hat dao tién sdy kho sau khi duoc 1ay tir
qué dao tién tuoi thu hai tai Lang Son vao thang
3/20109.

2.2. Thiét bi, dung cu va hoa chat

i) Thiét bi va dung cu: hé thong Soxhlet, kinh
hién vi Axioskop 40 (ZEISS, Ptc), can ki thuat
Precisa BJ610C, can phan tich Precisa 262SMA-
SR, cin x4c dinh d6 4m Precisa HA 60 (Thuy
Si), ta siy Wiseven Ovn- N105 (Han Qudc), bép
tir, bép cach thuy, bép dién;

ii) Hoa chat: n-hexan, ethanol (EtOH) 96%,
nudc cat, methanol (MeOH), natri hydroxid, kali
hydroxid, cloroform, acid acetic bang, kali iodid,
iod, thuy ngan (II) clorid, natri thiosulfat, natri
carbonat, hd tinh bot, acid hydrocloric, acid
sulfuric, natri sulphat khan.

2.3. Phwong phap nghién cuu

- Trich ly dau tir hat dao tién [8]:

Qua trinh léy dau tr hat duoc thue hién theo
quy trinh va thiét bi quy mé phong thi nghiém.
Hat kh6 qua dao tién dugc nghién va ray qua ray
c6 kich thuéce 16 2 mm dé giam kich thudc va
d6ng nhit mau, sau do trich ly dau bang hé théng
Soxhlet vdi dung moi n-hexan, ti 1¢ dung
mdi/nguyén liéu 1a 5/1. Chiét hdi luu ¢ nhiét do
s0i cua dung moi trong 3 gi¢. Sau qua trinh trich
ly, tién hanh c6 quay chan khong dé loai bo dung
mdi trong dau va thu hdi dung méi dé téi sir dung
cho 14n trich ly sau.

Ham luong dau thé duoc tinh theo cong
thirc sau:

% diu tho = L2 100

. (100-p)

Trong d6: my Ia khdi lugng binh cau (g), m
la kh01 luong nguyén liéu (g), m: 1a khéi luong
binh ciu va dau, p 1a ham 4m cta nguyén liéu.

- Panh gia tinh chit cam quan va chi s ly
hoéa ctia dau

Tinh chat cam quan: quan sat bang mat
thuong cac dac diém vé mau sic, do trong va mui
ctia dau thé.

Chi s 1y héa: Xac dinh chi sb acid, chi sd
peroxid theo phuong phap trong DDVN V: chi
s6 acid - Phu luc 7.2, chi sb peroxid - Phu luc
7.6; xac dinh chi s6 iod theo phuong phap Wijs
trong TCVN 6122-2010 [8].

- Phan tich thanh phan acid béo ctia dau hat
dao tién

Thanh phén acid béo cua déu hat dao tién
dugc xac dinh bang phuong phap sac ky khi ghép
khdi phé GC-MS, chuan bi mau metyl este ban
dau cua céc acid béo duge thuc hién nhu sau: [9]

.100%

Phuwong phap metyl hoa:

Cho 10 ml dung dich NaOH 2% trong
methanol vao binh ciu chira 1,0 g dau. Binh cau
gin voi ong sinh han, dun cach thuy trong 15
phiit. Sau d6 dé phéu trén miéng 6ng sinh han,
cho ttr ttr 13 ml H2SO4 1 M trong methanol, dun
trong 15 phat. Ly binh cau ra 1am ngudi, phan
dich long dugc chiét 1ong-long bang 10 ml
n-hexan (2 lan), (pha nuéc bo, pha hexan giit lai
g0p chung voi nhau). Tién hanh chiét 1ong - long
pha hexan trong phéu chiét mdi lan véi 7 ml
nude cit cho dén khi hét acid (kiém tra bang gidy
thir pH) (pha nudc bd, pha hexan giit lai gop
chung véi nhau). Dung dich thu duoc loc qua
phéu c¢6 Na,SO4 khan dé loai bo nudc rdi tién
hanh nghién ctru.

Piéu kién sdc ky khi dwoc xay dung dya trén
tai liéu tham khdo [10]:

Cot: Elite-5MS kich thudc 25 um x 30 m x
0,25 mm

Ché db séic ky: nhi¢t d6 ban dau cua bo didu
nhiét cot 1a 50 °C, gitr nhiét trong vong 10 phut;
1ap trinh nhiét do - tir 50 dén 270 °C véi toc do
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20 °C/phut, giir & nhiét 6 cudi cung - 10 phuit.
Nhiét d6 ctia thiét bi bay hoi 1a 250 °C. Khi mang
1a khi heli voi toc do nap 0,2 ml/phut. Thé tich
mAu 13 0,5 ul. Hé sé tach 1a 20:1, phuong phap
ion hoa ESI, bo loc khéi 1a tin hiéu ti cuc co do
phan giai thap.

Phén tich dinh tinh cac metyl este bang thu
vién NIST. Thanh phﬁn acid béo duoc xac dinh
thong qua cac dinh ciia phd d6 twong mg véi
khéi lwong phan tir c¢6 trong dit liéu di kém véi
hé théng GC-MS.

3. Két qua nghién ciru va ban luin
3.1. Tinh chat cam quan va chi s6 Iy héa cia dau

Ham lugng dau trong miu hat dao tién tinh
theo hat kho dat 16,44+1,17%. Vi ham lugng
tuong ddi cao dau hat dao tién 1a d6i twong tiém
nang cung cip nguyén liéu dau béo tmg dung cho
san xut thyc pham va dugce pham.

Dau hat dao tién sau khi trich ly thu duogc co
mau vang niu ddm trong sudt, c6 mui thom nhe
dic trung. Cac chi sb 1y hoa cua dau dugce trinh
bay trong Bang 1.

Bang 1. Mot s6 chi s6 1y hoa ctia dau hat

dao tién
Chi s6 acid | Chi s6 peroxid | Chi s6 iod (Wijs)
(mg KOH/g) (mEqg/kg) (gl2/100 g)
4,02 + 0,09 96+1,0 920+15

Chi s6 acid 1a s6 mg KOH can thiét dé trung
hoa cac acid béo tu do co trong 1 gam chét béo.
Chi sb iod 1a sb gam halogen, tinh theo iod, két
hop v&i 100 g ché pham trong nhimg diéu kién
quy dinh [6]. Chi s6 acid va chi s6 iod cua dau la
c4c chi tiéu quan trong phan anh chit lwong cta
dau. N6 biéu hién tinh chat va trang thai ctia chat
béo. Vi chi sb acid (4,02 + 0,09) va peroxid (9,6
+ 1,0) thap cho thdy dau thu dugc c6 chét lugng
t6t, it bi phan huy hay bi oxy hoa. Véi chi sb iod
cao (>90) chimg t6 dau chira mot ham luong acid
béo khdng bédo hoa cao.

3.2. Két‘qud dinh tinh, dinh lwong cac acid béo
trong dau trong dau

Thanh phﬁn acid béo cua mot loai dau duoc
xem nhu 13 thong s chét lugng quan trong nhat
ctia loai dau d6. Sic ky do thanh phan acid béo
ctia dau hat dao tién duoc trinh bay ¢ Hinh 1. Két
qua phan tich bang GC/MS (Hinh 1) thu duoc
peak co cuong do 16n nhat tai thoi gian luu
21,949 phdt, cho thy day la thanh phan chiém
nhiéu nhat trong dau hat dao tién. Qua nhan dang
cAu trac hoa hoc bang khdi phod va dir liéu pho
trén thu vién NIST dugc dong gop boi W. C.
William (Mylnefield Lipid Analysis, United
Kingdom) va R. T. Holman (University
Minnesota, United States) da xac dinh dugc hop
chit co thoi gian luu 21,949 1a acid
octadecadienoic, mot dong phan héa hoc cua
acid linoleic v6i ti 1& phan trim cao — 73,75% so
voi téng 7 acid béo dinh danh duoc.
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Hinh 1. Sic ky dd céc acid béo cua dau hat dao tién.
Cac peak tuong trng: (1)- acid palmitoleic, (2)- acid palmitic, (3)- acid octadecadienoic,
(4)- acid stearic, (5)-11- acid eicosenoic, (6)- acid nonadecanoic, (7)- acid eicosanoic.
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Béng 2. Thanh phén acid béo chinh trong dau hat ddo tién

STT RT Thanh phan acid béo CTPT Ham luong (%)
1 20,788 Acid palmitoleic C16: 1 C16H300- 0,31
2 20,931 Acid palmitic C16: 0 C16H320; 19,56

21,884 Aciq 12,15- octadecadienoic 5.90

C18:2

3 Acid 14,17- octadecadienoic C1aHa02

21,949 C18: 2 67,85
4 22,044 Acid stearic C18: 0 C1sH3602 3,85
5 23,129 Acid 11-eicosenoic C19: 1 Ci9H350- 0,15
6 25,250 Acid nonadecanoic C19:0 C19H350; 1,20
7 23,326 Acid eicosanoic C20:0 C20H4002 0,54

Dua trén két qua tom tit nhimg thanh phan
acid béo chinh trong dau hat dao tién dugc phan
tich bang phwong phap sic GC/MS & Bang 2 ¢6
thé thdy dau hat dao tién chira 25,79% céc acid
béo no (gdom chu yéu 1a acid palmitic C16:0 —
19,56%, acid stearic C18:0 — 3,85%, acid
nonadecanoic C19:0 — 1,20%, acid eicosanoic
C20:0 — 0,54%) va 74,21% céc acid béo khong
no (gdm chi yéu 1a acid octadecadienoic C18:2
—73,75%, acid palmitoleic C16:1 — 0,31%, acid
11-eicosenoic C19:1 — 0,15%).

Acid béo khong no dong mot vai trd quan
trong ddi vi co thé sdng, 1a thanh phan ciu tao
nén 16p lipid kép ctia mang té bao, 1a mot yéu t6
chbéng xo vita dong mach, thuc ddy qua trinh
chuyén héa cholesterol trong gan va dao thai nd
ra khoi co thé, déng thoi hoat dong nhu chét trc
ché enzyme kiém soat sinh tong hop cholesterol
[11, 12]. Ngoai ra, mdt nghién ctru [13] chi ra
rang v6i viée tidu thu san pham c6 ndng do acid
palmitoleic C16:1 cao sé gitp lam giam ty 1¢ md,
triglycerid, dong thoi hd tro diéu tri tiéu duong
type 2 thong qua co ché lam giam tinh trang
khéng insulin.

Nhu vy, co thé str dung dau hat dao tién nhur
mot ngudn nguyén licu tiém nang cho viéc san
xudt cac san phdm giau acid béo khong no ¢6 loi
cho strc kho¢ con ngudi vé cac van dé tim mach
cling nhu tiéu duong. Tur cac két qua trén ngoai
viéc st dung cho qua trinh kiém nghiém chat
lugng dau béo, con gop phan cung cap thong tin
cho viéc xdy dung tiéu chudn co s¢ cho dau hat

dao tién d€ ung dung cho san xuat cac sdn pham
chura dau hat dao tién sau nay.

4. Két luan

Nghién ciru trén da thu duoc mot s6 két qua
ban ddu vé tinh chat ciing nhu cac chi s6 1y hoa
va thanh phin co ban céc acid béo cua dau tir hat
dao tién. Dau hat dao tién sau khi trich ly thu
dugc c6 mau vang ndu dam trong subt, co mui
thom nhe dic trung. Cac chi sd acid, peroxid, iod
trong dau 1an luot la: 4,02; 9,6; 92. Ham lugng
dau tho trong hat 1 16,44+1,17%. Thanh phan
céc acid béo chii yéu trong dau duge xac dinh
bang phuong phap GC/MS goém: acid palmitic
C16:0 - 19,56%, acid stearic C18:0 - 3,85%, acid
nonadecanoic C19:0 - 1,20%, acid eicosanoic
C20:0 - 0,54%, acid octadecadienoic C18:2 -
73,75%, acid palmitoleic C16:1 - 0,31%, acid
11-eicosenoic C19:1 - 0,15%.
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