KHOA HOC CONG NGHE

NGHIEN CUU BAO GOI TINH DAU BAC HA
(Mentha arvensis) BANG BETA-CYCLODEXTRIN
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Tinh dau bac ha (Mentha arvensis 1.) duoc sit dung phé bién trong nhiéu nganh cong nghiép
nho cac hoat tinh sinh hoc néi tréi ciing nhue mui thom dac trung & néng do thap. Trong nghién
ctru ndy, tinh dau bac ha duoc bao géi bing phuong phap nhao, sit dung vat lieu tuong &
cyclodextrin. Cac yéu t6 héa hoc anh huéng dén qué trinh bao géi nhu néng do ethanol, ham
luong tinh diu, Acyclodextrin, nuéc ciing nhur méi twong quan gitta ching (ty 1é tinh dau:
ethanol, tinh dau: Acyclodextrin va Scyclodextrin: H,O) da duoc khdo sat thong qua danh gia
hiéu qua bao goi. Két qua cho thiy, & nong dé ethanol 96% (v/v), ty 1é tinh dau: Fcyclodextrin
5:95 (w/w), tinh dau: ethanol 28: 72 (w/w) va fcyclodextrin: H,O 9: 1 (w/w), hiéu qua qua trinh
bao goi dat cao nhat 65%. San pham phtic boc chita tinh dau bac ha sé dinh huéng tng dung lam
nguon thuc pham chiic niang c6 hoat tinh khang khuén trén cac doi tuong trong nuéi thiy san.

Tt khéa: Beta-cyclodextrin, phitc boc, phirong phap nhao, tinh dau bac ha.

1. DAT VAN BE

Menta arvensis Lamaaceae (M. arvensis L.),
hay con goi la bac ha A, duge trong phé bién &
nhiéu nuoc trén thé gioi nhu: Trung Quéc, Nhat
Ban, Brasil, An Po, Viet Nam... do duoc coi la
nguon duoc lieu quy, dé tréong va ré tién. Bac ha
chira mot luong doi dao tinh dau véi nhiéu hoat
tinh sinh hoc quy nhu khang khuén, chéng oxy
hoéa, khang viém, khang ung thu, bao vé than kinh,
khang nam, diét con trung [1]. Diac biét, do co dac
tinh khang khu4n ndi troi cung véi huong thom va
tinh tao mat dic trung nén tinh dau bac ha
(Peppermint essential oil, PEQ) dugc stt dung phé
bién trong thue phdm, my phdm va duoc pham [2].

PEO chita cht yéu menthol, menthone,
neomenthol va iso-menthone, 12 mot hon hop cac
hop chat chuyén héa dé bay hoi cé chitc nang tao
mui huong va bao vé cay chéng choi véi cac thay
déi khic nghiét ciia moéi truong song [3]. Thanh
phan héa hoc cia PEO phu thudc vao diéu kién
thé nhuong, khi hau ciing nhu bo phan thu hai,
thoi gian thu hoach. So véi cac ving trong khac
trén thé giéi, bac ha A & Viet Nam c6 chét luong
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tinh dau tuong doi cao, ham luong menthol ~ 53 -
62% so voi 67 - 78% & An Do, My [4] va 35 - 52% &
Macedonia [5]. Cac nganh céng nghé duoc phdm
hién nay st dung rat nhiéu PEO ciing nhu
menthol tu do dé san xuit cac san phdm vé cham
soc da, chira tri cac loai bénh réi loan tiéu hoa,
viem da day, ta trang, thudc giam dau ngoai da
khang nam va khang vi khuén [3].

Mic du tinh d4u duoc tmg dung rong rai trong
doi song, song do ban chat dé bay hoi, dé bi oxy
hoa & diéu kién thuong, tinh tan trong nudc kém
va c6 mui dic trung, viéc st dung tinh dau nhu
thanh phan hoat tinh trong cac san phim tng
dung c6 nhiéu han ché [6]. Cong nghé vi nang
hién dang la phuong phap t6i wu cho viéc bao ve
tinh chat va hoat tinh ctia tinh dau, tranh that thoat
tinh diu trong qua trinh ché bién, st dung va cai
thién cong dung cia tinh dau [7, 8].

Céng nghé vi nang la qua trinh ma trong do
cac hat (dang ran) hay cac giot (dang 16ng) ctia vat
liéu ¢o6 hoat tinh sinh hoc (16i, nhan) dugc bao lai
trong mot mang ludi tao boi cac vat liéu sinh hoc
(v6, mang bao) dé tao ra cac phan tit c6 kich thudc
micromet (tir 1 - 5.000 pm) goi la vi nang [9, 10].
Vat liéu 1am 16i ¢6 thé 1a huong liéu, dau, chét béo,
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vitamin, chét tao mau, enzyme va probiotics... Vat
lieu 1am vo co thé 1a tinh bot, protein, gdm va mot
so vat liéu khac nhu cyclodextrin, liposome va vi
sinh vat [11]. Trong nhimng nam gin day, nhém
chat mang cyclodextrin (CD) dugc tng dung
nhiéu trong cong nghé vi nang duoc pham va thue
phim. CD 1la tén goi chung cta cac
oligosaccharide vong, cdu tao tir cac don vi D-
glucopyranose biang cac lien két alpha-1,4
glucosidic. CD c6 cau tric hinh nén cut voi cac
khoang rong ky nudc bén trong va cac nhom
hydroxyl wa nudc bén ngoai. Voi cdu tric nay, cac
CD c6 kha nang tuong tac va bao gdéi cac phan tir
khach kém phan cuc vao trong cu tric réong tao
thanh mot dang hop chat dac biét goi la phic bhoc
(Inclusion complex) [12]. Nhom chat mang nay co6
nhiéu dan xuat khi thay déi s6 luong don vi
glucose, quyét dinh kich thuéc cta khoang va kha
ning chira cac phan t khach ky nudc. Beta
cyclodextrin (4#CD) gém 7 glucose, duoc stt dung
phé bién lam vat liéu tudmg véi nhiéu vu diém nhu
kich thuéc khoang phu hop, dé san xuat, it doc
qua duong an uéng va dé dang tao phic boc voi
nhiéu dung méi hitu co [13]. SCD co thé duoc sir
dung lam vat tuong do kich thuéc khoang 0,6-0,8
nm, pht hop véi cac hop chit nhu tinh dau (khéi
luong phan tir twong doi tir 80-250) [14]. Khi 4CD
va phan tir hoat chat khach tao thanh phic boc,
cac tinh chat Iy hoa cta phan t& khach sé duoc
thay déi, bao gém cai thién d¢ tan, tinh én dinh,
sinh kha dung va tranh cac phan ¢ng phan hay
khéng mong muén [12]. Do do, £#CD dugce tng
dung nhiéu trong cac nganh cong nghiép duoc
phiam, nong nghiép, thue phdm va my phidm nhé
bao vé hoat chat dudi dang phuc boc bén [14].

Trong nghién ctru nay, tinh diu bac ha A
(PEO) duoc bao vé dudi dang phuc boc, st dung
phuong phap nhao (paste) va #CD lam vat liéu
tuong. Voi phuong phap nay, pha nuéc chira 4CD
duoc tron voi pha ky nudce chita PEO hoa tan trong
ethanol, sau d6 1lam lanh, siy va nghién tao thanh
bot [12, 13]. Cac nghién ctru trieae day cha yéu tap
trung vao danh gia cac yéu t6 anh hudng dén phic
boc nhu: ham luong nuéce trong 4CD, thanh phan
va nong do hoat chat, tht tw #CD va hoat chat
duoc cho vao hon hop, phuong phap sdy mau va

loai dung moi dé chiét hoat chat ra khoi £CD...
ma it dé cap dén méi tuwong quan gitra cac yéu to
hoa hoc anh huong dén phirc boc [13, 15, 16]. Do
do, voi muc tiéu lua chon ty 1é gitta cac yéu té hoa
hoc anh huéng dén qua trinh tao phic, nong do
ethanol, cac ty 16 PEO/EtOH, 4#CD/H,0, PEOQ/A&-
CD (w/w) sé dugc khao sat théng qua danh gia
hiéu qua bao géi (encapsulating efficiency, EE) - ty
lé phan tram cta PEO duoc git trong A#CD. San
pham phtc boc chita PEO diéu ché sé dinh huéng
lam nguén thuc phdm chirc niang, mang lai hiéu
qua khang mot so6 loai bénh do vi khuén trén cac
vat nudi nganh thay san, thay thé din cac nhom
thudc khang sinh doc hai.
2. NGUYEN LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Nguyeén liéu

Tinh dau bac ha (PEO) giong Nhat Ban Menta
arvensis duoc trong tai Viet Nam, mua tir Cong ty
Notessen, thanh phé Hé6 Chi Minh. Ham luong
DL-Menthol trong tinh dau dugc xac dinh bang
GC/MS ~ 70,625%. Cyclodextrin & dang 4CD tinh
khiét thuc phim (>96%) ctia hang Shandong
(Trung Qudc), cac dung moi ethanol, ethylacetat
(Xilong, Trung Quéc).

2.2. Phuong phap nghién ctru

2.2.1. Quy trinh tong quaét bao goi tinh dau bac
ha (PEO)

Quy trinh duoc thirc hién dira theo nghién ctru
ctia Elizei va cs (2014) [17] v&i mot so stra déi phi
hop voi diéu kién phong thi nghiém. Cin 15 g &
CD va 6,42 g nuoc cat (ty lé 4CD: H,0 70: 30,
w/w) vao coc thiy tinh, khudy dén khi duoc mot
hén hop bot nhéo, diac sét. Mat khac, can 0,789 g
PEO va 2,03 g ethanol (EtOH) 96% (tj 1¢ PEO:
EtOH 28: 72 w/w) cho vao coc thay tinh, day nap,
lac déu hén hop. Tron hai hén hop, khudy trong 15
phat. Hén hop sau do duogc sdy chan khong & 40°C
trong 24 gio. Bot kho sau sdy trong ti siy chan
khong (VO400, Memmert - Pitc) duoc nghién nho,
thu dugc bot min, toi. Bé hoan thién quy trinh bao
g0i, cac yéu to hoa hoc tham gia vao qua trinh bao
g6i sé duoc khao sat: nong do ethanol, PEO, 4CD,
nudc va moéi twong quan gita ching. Cu thé: (1)
Néng @b ethanol (v/v): 99,5; 96; 90; 85 va 80%; (2)
Ty le #CD/ H,O (w/w): 90: 10; 80: 20; 70: 30; 63:
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37 va 55: 45; (3) Ty le PEO/EtOH (w/w): 60: 40;
42: 58; 28: 71; 16: 84 va 12: 88; (4) Ty le PEO/ ##
CD (w/w): 2:98; 5: 95; 7: 93; 10: 90 va 13: 87.

Khi khao sat moét trong cac yéu to trén, cac
yéu t6 con lai sé duoc co dinh nhu trong quy trinh
da néu trén.

222 Phuong phdp xdc dinh tong luong tinh
ddu bao goi (tinh diu tong)

Quy trinh x4c dinh tinh dau tong (bé mat va
trong phtrc) duoc thuc hién theo nghién cttu cua
Padukk va cs (2000) [18] voi mot s6 thay déi nho.
Can 5 g bét phtc boc vao binh cau, thém 250 ml
nudc cat. Tién hanh chung cat 16i cuén hoi nuéc
voi hé Clavenger (Puc) trong 3 gio. Poc thé tich
tinh dau thu duoc (V ml) truc tiép tir hé thong
chung cit. Khéi luong tinh diu téng duoc tinh
thong qua cong thirc: m (g) =V (ml)* d (g/ml). Ty
trong tinh dau PEO duoc xac dinh theo tiéu chuin
quéc gia TCVN 8444: 2010.

Hiéu suat bao goi (EY) tinh theo cong thtic:

e A
EY(%) =—x 10060
4,
Trong do: A 1a tong leong PEO thu duogc tir
bot phitc boc (ug); A, 1a téng luong PEO ban dau
duoc sit dung dé bao goi (ng).

223 Phuong phdp xdc dinh tong luong tinh
diu bé mat

Quy trinh xac dinh tinh dau bé mit duoc thuc
hién theo nghién citu ctia Bae va Lee (2008) [19]
v6i mot s6 thay déi. Can 2 g bot phite boe cho vao
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binh tam giac, thém 9,5 ml ethyl acetate, diy nap
va lac déu trong vong 4 phit & nhiét do phong.
Hén hop sau dé duoc ly tam 3.000 vong/phat
trong 5 phut. Thu dich chiét, dinh mic t6i 10,00
ml. Ham Iwong PEO bé mat duoc x4c dinh bang
phuong phap hap thu phan tir UV-VIS & buéc song
290 nm (may quang phé UV-VIS Libra S50, My).
Duong chuin duoc xay dung tir cac nong do PEO
tang dan: 2.000, 3.000, 4.000, 5.000 va 6.000 ug/ml
trong ethylacetat.

Hiéu quéa bao géi (EE) thé hién ty 1é ham
lugng PEO duoc luu tri trong phtic boc so voi
lugng PEO ban d4u st dung dé bao goi, duoc tinh
theo cong thirc:

A—a
EE(%) = x 100%,

Trong dé: A 1a khéi luong PEO thu duoc tir
phirc boc (ug); A, 1a téng luong PEO ban dau duoc
str dung dé bao géi (ug); a 1a khoi lugng PEO bé
mat (ug).

2.2.4. Phuong phap xit Iy so liéu

Moi thi nghiém duwoc lap lai 3 1an. Két qua thi
nghiém duoc biéu dién bang gia tri trung binh va
do léech chudn. Do thi duoc vé bang phin mém
Microsoft Excel.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia ndng do ethanol dén qua
trinh bao goéi
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Hinh 1. Anh hudng cic ndng do ethanol dén qua trinh bao géi: (trai) ham luong PEO téng va PEO bé
mat; (phai) hiéu sudt va hiéu qua bao géi

Trong phuong phap nhao, hoat chat can duoc
hoa tan trong dung moi thich hop dé tang tiép xuc
véi 4CD. Ethanol duoc lia chon do hoa tan tot

PEO va dé bay hoi trong qué trinh sdy san phdm
nhim ung dung trong thuc phim. Ham luong
nudc trong ethanol sé anh huéng dén qua trinh tao
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phttc boc ciing nhu d@ hoa tan cta san phdm phic
boc trong hé tng dung [13, 20]. Do do, cac thi
nghiém dugc thuc hién & cac néng do ethanol
khac nhau: 99,5, 96, 90, 85 va 80%. Cac ty lé co
dinh: £#CD/ H,0 70: 30; PEO/EtOH 28: 72; PEO/
ACD 5: 95 (w/w). Két qua duoc thé hién & hinh 1.

Hinh 1 biéu hién su phu thudc ctia PEO téng
va PEO bé mit theo néng do ethanol. Cu thé, tir
99,5 - 90% (w/w), PEO tong khong déi, tuy nhién
giam manh & nong do 85% va giir nguyén khi tiép
tuc giam dén 80%. Trong khi do, PEO bé mat co su
thay d6i khong dang ké khi tang gidm luong
ethanol. Pang luu y & 96%, luong PEO tdng dat cao
nhat va PEO bé mat thap; tuong umg voi hiéu suat,
hiéu qua bao goi lan luot dat ~91,34% va 65,27%.
Luong nudc trong hon hop tang lam giam su hoa
tan ctia tinh dau, khién ham luong tinh dau duoc
tao phic voi S#CD giam. Khi tiép tuc ting luong
nudc trong hén hop (& 80%), hiéu suat va hiéu suat
bao gai tiép tuc gidm. Két qua nghién cttu nay cho
thdy, néong do ethanol anh huéng dén qua trinh
bao gbi phitc boc, twong ty nhu két qua caa
Boonyarattanakalin va cs (2015) [20] trong nghién
cuu anh hudng ctia dung moéi dén qua trinh tao

PEO b8 mat (mg)

90:10 80:20 70:30 63:37 55:42
Ty 1é BCD:nwidre

PEOt8ng (M)  ===mPEO b mit (mg)

phtrc va do tan cta thuée bao goi trong SCD [20].
Nghién ciru ctia Bui Quang Thuat (2010) [21]
ciing khao sat cac nong do ethanol déi véi hé chat
mang maltodextrin va gum arabic khi bao goi
huong liéu. Do dd, ethanol 96% dugc sit dung cho
nhitng budc khao sat ti€p theo.

3.2. Anh huéng cta ty lé 8-CD/H,0 (w/w)
dén qua trinh bao goi

O pha nuoc, £CD duoc hydrat hoa thanh hén
hop bot nhéo co dd dic cao. Cac tuong tac gita cac
nhom hydroxyl ((OH) gitta hai phan tr sé giup
H.,O di vao vao cac khoang réng cta #CD, tao
phttc hop (4CD - H,0). Viéc thém PEO trong qua
trinh nhao sé lam giam tuwong tac H,O vai phie
hop, tao thanh bot nhao c6 do dic thip hon. Cac
khoang #CD sau do sé dé dang bi PEO di vao voi
cac lien két khong cong hoa tri (ky nudce, luong
cuc, Van der Wall hay hydro) bing cach thay thé
cac phan tir nuoc [13]. Do do, cac thi nghiém voi
cac ty le #CD/H,O (w/w) 90: 10, 80: 20, 70: 30, 63:
37, 55: 45 duoc thue hién. Cac yéu t6 khac duoc ¢o
dinh: EtOH 96%, PEOQ/ EtOH 28: 72 w/w, PEQ/ /%
CD 5: 95 w/w. Hinh 2 thé hién cac két qua thu
duoc.
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Hinh 2. Anh huéng cac ty lé £CD/H,0 (w/w) dén qua trinh bao g6i: (trai) ham luong PEO téng va PEO
bé mat; (phai) hiéu suét va hiéu qua bao géi

O ty le £CD/H,0 90: 10 (w/w) khong xac
dinh dugc ham luong PEO téng va bé mit vi luong
nuoc thém vao qua it, khong da lam cac 16 trong
ctia 4CD dan nd dé bao boc tinh dau. Ham luong
PEO téng va bé mat tang dan khi ting luong nudc
len t§ 1é 20%, 30%. Cu thé & t le ACD/H,0 70: 30
cho ham luong PEO téng cao nhat. Khi tiép tuc
tang luong nudc sé lam ting tuong tac gita nudc
voi cac nhom -OH tu do trén phan tix £CD, can tré
tinh ddu chui vao trong cac 16 trong cta ACD.
Tinh dau tu do bam vao vé mat 4CD ngay cang

tang, bi bay hoi hoac oxy héa theo cén trong qua
trinh thao tac, siy, dan dén ham luong PEO téng
giam. Ham luong PEO téng ting cuc dai & ty 1é 70:
30 réi giam xuéng khi luong nudc tiép tuc ting
cho thdy, nuoc can tré su di chuyén cta PEO va
trong #CD [13]. Yan va cs (2022) [14] thuc hién
bao goi tinh diu qué bang ACD véi cung phuong
phap nhao, két qua lai chi ra khi ting luong ACD
so voi luong H.O & pha nudc, hiéu qua bao goi
tang va dat cao nhat & ty 1& 10: 1, tuy nhién sau do
lai giam khi tiép tuc tang SCD. Piéu nay ching to,
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luong H,O cho vao tao hén hop bot nhao voi £CD
chi nén & mot ty 1é thich hop doi véi timg doi
tuong nghién ctiu.

O ty le £CD/H,0 70:30 cho cac hiéu suit cao
nhat 91,34% va hiéu qua ciing cao nhit 65,27%; khi
& ty 1é nuéc cao nhat (45%), qua trinh bao goi dat
hiéu suat va hiéu qua thap nhat (lan luot 53,15% va
27,11%). Do do, ty 1é £CD/H.0 70:30 (w/w) duoc
chon cho cac budce khéo sat tiép theo.
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3.3. Anh hudng ciia ty 16 PEO/EtOH (w/w)
dén qua trinh bao géi

Nham khao sat lugng dung moi dé hoa tan tot
tinh dau PEO, cac thi nghiém thay déi cac ty lé
PEO/EtOH (w/w) 60: 40, 42: 58, 28: 72, 16: 84 va
12: 88 duoc thue hién. Cac yéu to khac duoc co
dinh: EtOH 96%, PEO/con 28: 72, PEO/4CD 5:
95. Hinh 3 thé hién ham liong két qua thu duoc.
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Hinh 3. Anh hudng cic ty 1é PEO/EtOH (w/w) dén qué trinh bao géi: (trai) ham luong PEO téng va
PEO bé mat; (phai) hiéu suat va hiéu qua bao goéi

Theo do thi hinh 3, & ty 1é PEO/EtOH 60: 40
khéng danh gia dugc qua trinh bao géi vi luong
dung méi thém vao qua it, khéong da hoa tan tinh
dau. Luong tinh diu ty do trong hén hop bi bay
hoi trong qua trinh thao tic. Khi tang luong
ethanol, phitc boc thu duoc chita ham lugng PEO
cao nhat & ty 1é PEO: EtOH 28: 72 (w/w) va PEO
bé mat tang dan. Tuy nhién, lugng ethanol thém
vao cang nhiéu, PEO tong lai giam din va PEO bé
mat van tiép tuc tang. Co thé giai thich la do phic
boc PEO- #CD duoc hinh thanh do su canh tranh
gitta cac phan tir hoat chat kém phan cuc véi phan
tr H,O dang nim trong khoang tréng ctia £CD
[13]. Trong truong hop nay, hoat chat dugc hoa
tan boi dung méi EtOH 96% (tic cé chira 4% nuoc),
taing dan luong nudc trong pha dau sé ngan can
qua trinh PEO di vao cac khoang #CD, chi co thé
bam tai bé mat phic. Piéu nay duoc thé hién &
hinh 3, tiép tuc ting lugng dung moéi, ham luong
PEO téng giam nhitng PEO bé mat lai tang.

Hé Thi Hoang Yén (2019) [22] da nghién ctu
qua trinh bao géi lutein bang 4#CD bang cach lua
chon dung méi hoa tan va khao sat nong do hoat
chat. Két qua cho thay, ethanol 1a dung méi hoa
tan tot nhat trong ba dung méi ethanol, acetone,

ethylacetat va lutein 0,01 g/ml cho hiéu qua bao
g6i cao nhat. Nhu vay, khi so sanh véi két qua
nghién cttu phirc boc PEO- 4#CD, & ty 1é PEO:
EtOH 28: 72 (w/w) (hay nong d6 PEO ~0,3 g/ml)
cho hiéu qua bao géi cao nhat. Su khac biét gitra
cac ty 1é hoat chat/dung méi co thé l1a do khac
nhau vé ban chat hoat chat va phuong phap tao
phitc khac nhau. PEO 1a mot hon hop cac hop chat
kém phan cuc, do d6 can st dung nhiéu PEO dé
tham gia tao phuc boc voi £CD. T do, ty 1&é PEO:
cdn 28: 72 duoc chon @€ khao sat cac yéu to khac.

3.4. Anh huéng cha ty 18 PEO/4SCD (w/w)
dén qua trinh bao goi

Ty 1é luong PEO cho vao dé tao phtrc voi £CD
(w/w) ciing can duoc khao sat. Néu luong PEO
cho vao khong thé di hét vao cac khoang ACD
nhu mong mudn, gay tén that vé PEO. Néu luong
PEO qua it ciing sé khong tin dung dwoc hét kha
niang chira ctia S#CD. Mat khac, tinh dau dé bay
hoi trong qua trinh trén, nhao va siy mau. Do do,
cac thi nghiém thay déi ty 1é PEO/BCD (w/w)
duoc thuc hién. Cac yéu t6 khac dugc cé dinh:
EtOH 96%, PEO: EtOH 28: 72, £#CD: H,O 70: 30
(w/w). Két qua khao sat duoc thé hién & hinh 4.
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Hinh 4. Anh huéng cac ty lé PEO/ACD (w/w) dén qua trinh bao géi: (trai) ham luong PEO téng va PEO
bé mit; (phai) hiéu sudt va hiéu qua bao géi

Ham luong PEO téng va bé mat déu tang khi
tang luong PEO cho vao. O ty le PEO/#CD 2: 98
(w/w), hau nhu khong c6 mat cia PEO khi xac
dinh PEO téng va PEO bé mit. Nguyén nhan do
lwong PEO duoc thém vao qua it, bi bay hoi trong
qua trinh tron miu va sdy mau. O ty le PEO/ACD
13: 87 (w/w), phttc boc thu dugc chita ham lugng
PEO téng va PEO bé mat cao nhat. Khi tinh hiéu
suat va hiéu qua bao goi (Hinh 4), & ty 1é PEO/
CD 5: 95 (w/w) cho két qua t6t nhat (91,34% va
65,27%). Khi cang tang PEO, luong PEO bé mat
ciing tang, dan dén PEO tdng tang theo. Piéu nay
c6 thé duoc giai thich 1a do cac khoang trong cta
BCD chi ¢6 thé chita mot lwong PEO nhat dinh,
nén khi do luong PEO du sé bam trén bé mat
phttc, mét phan sé bi bay hoi va phan hdy trong
qua trinh nhao, say. Trong phuong phap nhao, bot
phttc boc thu duoc duéi dang két tu, sau khi siy
can dugc nghién dé thu duoc bot min dong nhat
[23]. Két qua khao sat cho thay, khi lwong PEO
cang tang sé thu duoc san phidm bot vi nang min
hon. Diéu nay tuong dong véi nghién ctu cia
Elizei va cs (2014) [17]. Tuy nhién, theo nghién
ciru ciia Dima va cs (2014) [24] khi tién hanh bao
g6i tinh dau rau mui voi 4CD, ty 1é hoat chat/ /4
CD 15: 85 (w/w) dat hiéu qua bao géi cao nhat. Su
khac biét trén c6 thé do thanh phan va ban chat
héa hoc cta tinh dau rau mui va bac ha khac nhau
va phuong phap tao phic boc khac nhau.

Nhu viy, cac yéu té hoa hoc tham gia vao qua
trinh bao géi chita PEO bang phuong phap nhao:
nong do ethanol, lugng PEO, #CD, H,O va moi
tuong quan gitra cac yéu té nay da duoc danh gia.

4. KET LUAN

Anh huéng ctia cac yéu t khao sat néng do
ethanol, ty lé f-CD/H,0 (w/w), ty 1é PEO/EtOH
(w/w), ty le PEO/S-CD (w/w) lén kha ning bao
g06i ciia phttc boc 1a khac nhau. Cu thé: (1) Ethanol
96% la néng do toi wu dé thu duoc hiéu qua bao goi
cao nhit; (2) f-CD/H,0 (w/w) 70: 30 1a ty lé thich
hop dé tao hon hop bot nhio tot nhit: néu luong
nudc thém vao qua it sé khong dt dé tao bot nhao
c6 do dic cao, nhung néu luong nudc qua nhiéu sé
ngan can su tiép xuc cua PEO voi f-CD; (3) Ty le
PEO/EtOH (w/w) ciing anh hudéng dén kha nang
bao go6i cua tinh dau. Vi vay, can mot luong
ethanol vira da dé hoa tan PEO va ty 1&é PEO/EtOH
thich hop 1a 28: 72; (4) PEO/B-CD (w/w) 5:95
dugc chimg minh t6i wru nhat. f-CD c6 tiém nang
lam vat liéu bao goi, bao vé tinh dau bac ha khoi
cac tac nhan xung quanh.
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MICROENCAPSULATION OF PEPPERMINT (Mentha arvensis) ESSENTIAL OIL
USING BETA- CYCLODEXTRIN
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Tran Tuan Hung', Pham Ngoc Huynh Kha'
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Summary

Mentha arvensis L. essential oil (M. arvensis EO) is widely used in various industries due to its
high biological activities as well as the characteristic aroma at low concentrations. In this study,
M. arvensis EO was prepared as microcapsules, using the paste method and betacyclodextrin as
wall material, with the aim to improve the physicochemical properties of M. arvensis EO, thus
allowing a wide range of its applications. Chemical factors that may affect the encapsulation

efficiency, including alcohol,

essential oil, Mcyclodextrin, and water and their ratios

(concentrations of the alcohol, EO/EtOH, EO/fcyclodextrin, Hcyclodextrin/H,0) were
determined. At ethanol 96%, the ratio of EO: fcyclodextrin 5: 95 (w/w), EO: ethanol 25: 72 (w/w)
and Acyclodextrin: water 9: 1 (w/w) gave an effective encapsulation formula for the M. arvensis
EO, with about 65% of encapsulation efficiency. The final product will be considered as
supplement bearing antimicrobial activity in aquaculture.

Keywords: Beta-cyclodextrin, inclusion complexe, Mentha piperita L. essential oil, paste method.
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