KHOA HOC CONG NGHE

ANH HUGNG CAC BIEU KIEN CHUNG CAT BANG
PHUONG PHAP LOI CUGN HO1 NUGC €O HO TRO SONG
SIEU AM VA PHAN TiCH THANH PHAN HOA HOC cUA

TINH DAU BAC HA NHAT (Mentha arvensis L.)

TOM TAT

Phan Phuéc Hién!, Ma Bich Nhu'*, Bui Thj Ai My?

Ngay nay, chiét xuat tinh dau bac ha Nhat dugc thuc hién bing cac phuong phap thong thuong doi héi ton
nhiéu nang luong, dung méi va thoi gian trich ly kéo dai. Vi vay, trong nghién cttu nay, chiét xuat tinh dau
bac ha duoc thuc hién biang phuong phap chung cat 16i cuén hoi nuéc cé hd tro séng siéu am dé rut ngin
thoi gian va tiéu hao nang lwong. Céac yéu to trong qua trinh chung cat tinh dau duoc khao sat nhu thoi gian,
cong suat xt Iy song siéu am, thoi gian chung cat, thé tich dung moi duoc khao sat. Tinh dau sau khi thu
duoc sé duoc phan tich thanh phan héa hoc bang phuong phap sic ki khi ghép khéi phé GC-MS. Két qua
cho thay, thoi gian va cong suat xit i voi séng siéu am 1a 60 phut va 250 W, thoi gian chung cat Ia 60 phat va
thé tich dung méi 1a 400 ml sé cho ham luong tinh dau thu duoc cao nhat.

Tu khéa: Bac ha Nhat, chung cat Ioi cuon hoi nudc, hé tro voi song siéu am.

1. DAT VAN BE

Bac ha Nhat (Mentha arvensis L.), 1a loai cay
thaio moéc luu nién thudéc chi Mentha va ho
Lamiaceae, hién duoc nhiéu qudc gia trén thé gioi st
dung rong rai trong cong nghé duoc phdm, my phim
va huong lieu [1]. O cac quéc gia phat trién, bac ha
duoc st dung dé tao huong lieu cho dugc phdm,
nuoc giai khat, kem danh riang va nudc xuc miéng.
Theo dong y, cay bac ha khong chi 1a nguyén liéu 4m
thuc, con 1a vi thudc duoc st dung rong rai dé diéu
tri nhu chita cdm mao phong nhiét, nhitc dau, viem
hong, day bung, dau mat dé, viem loét & miéng...

O nuoc ta, trude day hoan toan phai nhap
Menthol va tinh dau bac ha dé phuc vu cho nhu cau
nganh duogc. Ping trudc nhu cau cdp bach do, sau
mot thoi gian dai nhap noi va thuan hoéa, do cay bac
ha c6 gia tri kinh t€ cao nén trong nhitng nam gan
day bac ha Nhat hién nay duoc tréng nhiéu noi &
nuoc ta nhu: Yén Bai, Lai Chau, Nghé An... [2]

Cé6 nhiéu phuong phap khac nhau dé trich tinh
dau nhu chiét bang dung méi dé bay hoi, chiét bang
CO, & trang thai siéu toi han, chiét bang nuéc & trang
thai siéu t6i han, chiét vi mé dén pha tinh, chiét c6
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hé tro siéu am, chiét c6 hé tro vi song nhung phuong
phap thuong duoc stt dung nhat 1a chung cat 16i cuon
hoi nuéc [3]. Cac nghién ctu trén thé gidi da cho
thdy, viéc chiét tinh dau bing phuong phap chung
cat 16i cuon hoi nudc c6 hd tro séng siéu am cé hiéu
qua rat ngin duoc thoi gian chung cit va tang khoi
luong tinh dau thu duoc [3], [4]. Tuy nhién, & Viet
Nam nghién ctru vé ky thuat trich ly tinh dau bac ha
bang phuong phap chung cat 16i cuén hoi nuéc co hod
tro séng siéu am noi riéng con kha it. Muc dich cta
nghién ctru nay 1a xac dinh sy anh huéng ctia mot so
thong s6 cong nghé trong qua trinh trich ly tinh dau
bac ha bang phuong phap 16i cuén hoi nuéc cé ho tro
séng siéu am dén hiéu suat thu hdi tinh dau xac dinh
thanh phan hoa hoc cfia tinh dau thu duoc bing
phuong phép sic ki khi ghép khéi phé GC-MS.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Nguyén liéu chinh: 14 bac ha Nhat (Mentha
arvensis L) twoi dugc tréng tai vuon uwom Vién
Nghién ctu Coéng nghé sinh hoc va Moéi truong,
Truong Pai hoc Nong Lam thanh phé Ho Chi Minh.
Nguyén lieu bac ha tuoi duoc trong va thu hoach vao
thang 5 dén thang 9 nam 2020. Nguyén liéu con tuoi
gom va than va canh duoc xit ly so bo, loai bo tap
chat, ré, rtta sach, cat nhé hoac xay nhuyén truéc khi
dem di chung cat tinh dau.

Hoéa chat: Na,SO,. Thiét bi: Bo chung cat hoi
nuoc Clevenger, can dién tir 4 s6, may siéu am dang
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bé (power sonic 510), pipet, binh cau 1.000 ml, 6ng
dong.

2.2. B tri thi nghiém

50 g bac ha Nhat twoi gdém 14 va than xay nho,
sau d6 dua di xit i bang may siéu am (power sonic
510) véi diéu kién khao sat 1a cuong do va thoi gian
siéu am. Nguyén liéu sau khi x li voi song siéu am
duoc mang di ly trich tinh dau bac ha bang phuong
phap chung cat 16i cuén hoi nudc & nhiet do 120°C
voi cac diéu kién khao sat 1a cac yéu to: thoi gian
trich ly, nhiét do trich ly. Cac thi nghiém duoc lap lai
3 lan.

221 Anh huong cua thor gian va cuong do xw If
nguyén liéu voi song siéu am.

Thuyc hién chiét xuat tinh dau bac ha két hop véi
song siéu am vai thoi gian xtt li thay déi: 0, 20, 40, 60,
80 phut va cong suat siéu am thay déi: 100, 250, 500
W & thoi gian trich ly 1a 60 phut, dung méi la 400 ml
nudc cat.

2.2.2. Anh hudng ciia thoi gian trich Iy

Dé tim ra thoi gian chiét xuat tinh dau tir bac ha
dat két qua cao, da lya chon chiét xuat tir bac ha voi
cac moc thoi gian sau: 30, 45, 60, 75, 90 phuat & dung
modi 1a 400 ml nuodc cat. Gia tri cong suat va thoi gian
siéu am 1ay tir két qua tir thi nghiem 2.2.1

2.2.3. Anh hudng cua thé tich dung moi

Thi nghiém duoc tién hanh voéi thé tich dung
moi thay déi la: 200, 300, 400, 500, 600 ml. Gia tri
cong suat va thoi gian siéu am lay két qua tir thi
nghiém 2.2.1. Gia tri thoi gian trich ly 1dy két qua ti
thi nghiém 2.2.2.

2.3. Phuong phép phan tich

Phuong phap tinh ham lwong tinh dau thu duoc
theo ml/g VCK. Xac dinh 4m do nguyén liéu ban dau
theo co so uot:

Mp; — M
W, = —2 5% 100%
Mpg

Tt d6 suy ra 4m do theo co s& kho:
dp = 100%- W,
Can m; (g) khoi luong nguyén liéu dem chung
cét, tinh ham luong VCK c6 trong my (g).

Doc thé tich tinh dau thu dwoc (sau khi chung
cat my (g) khoi lwong nguyén liéu).

Tir @6 suy ra, ham luong tinh dau c6 trong 1 g
VCK la:

1.v. ml
h=—— (—VCK)
VCK -~

Trong d6: h 1a ham luong tinh dau c6 trong 1g
VCK (ml/g VCK); v 1a thé tich tinh dau doc duoc
(ml); W, 1a 4m do nguyén liéu theo co s& uot (%);

=

myy 12 khoi luong nguyeén liéu tuoi ban dau (g); my 1a
khoéi lwong nguyén lieu sau khi sdy (g); d, 1a 4m do
nguyen lieu theo co s& kho (%); VCK 1a khoi luong
vat chat kho (g).

- Sau ly trich thu duoc tinh d4u tho, tach tinh dau
va tinh ché bang cach: Tach ldy tinh dau tho, sau dé
dem tinh dau di chung lan thtr hai véi 400 ml nuéc
cat. Gan ldy tinh dau sau d6 lam khan véi Na,SO,
Hut ldy tinh dau thu duoc tinh dau da tinh ché.

- Pem tinh dau di phan tich trén thiét bi GC-MS
dé xac dinh thanh phan hoéa hoc ctia tinh dau bac ha.

2.4. Xac dinh thanh phan héa hoc tinh ddu bac
ha

Tién hanh phan tich thanh phan cé trong tinh
dau bac ha bang GC-MS (may GC Agilent 6890N, MS
5973 inert), 1 ml mau duoc gt va thuc hién tai Vién
Khoa hoc Vat lieu Ung dung (Phong phan tich hoa
1y). Mau tinh dau (25 pl) pha trong 1,0 ml n-hexan
(Meck). Tiem mau: 1,0 ul, ti 1é chia dong 1:50.Cot
HP5-MS (0,2 5um, 0,25 mm, 30 m), 4p suat He dau
cot 9,3 psi. Chuong trinh nhiét cho mau: 50°C gitx
trong 2 phut sau do ting 2°C/phut dén 80°C, ting
5°C/phut dén 150°C, tiép tuc ting 10°C/phut dén
200°C, tang 20°C/phut dén 300°C gitr trong 5 phut.

2.5. Phuong phap phan tich va xit Iy s6 liéu

Cac thi nghiém duoc lap lai 3 lan va st dung
phan mém Statgraphic va Excel dé phan tich va xit Iy
s6 lieu thong keé. Két qua cua tat ca cac thi nghiéem
duoc thé hien duéi dang trung binh + SD ctia hai lan
1ap lai. Y nghia théng ké & mec tin cay (p<0,05).

3. KET QUA VA THAO LUAN

3.1. Anh hudng ciia cong sudt va thoi gian xit 1i
méu véi may siéu am t¢i ham lrong tinh déu
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I

Hinh 1. Anh huéng ciia cong sudt va thoi gian xir li
mau voi may siéu am

Hinh 1 cho thay st dung séng siéu am ho tro co
anh huéng dén ham luong thu héi tinh dau thu duoc.
Khi ting thoi gian siéu am tir 0 dén 60 phut, thi lwong
tinh dau thu héi ting lén c6 khac biét c6 y nghia vé
mat thong ké so véi mau déi ching (khong siéu am).
Vi khi kéo dai thoi gian siéu 4m sé lam ting muc do
pha vo té bao, co loi cho viéc giai phong tinh dau va
khuéch tan vao nuéc, 1am tang hiéu suat thu hdi tinh
dau [5]. Nhung khi tiép tuc kéo dai thoi gian thi hiéu
sudt thu héi khong c6 y nghia vé mat thong ké béi vi
mat cac thanh phan dé bi bay hoi va cac thanh phan
bi suy gidm [6]. Ngoai ra luong tinh dau trong
nguyen liéu 1a co giéi han nén khi siéu am dén mot
thoi gian nhat dinh thi hieu suét thu hoi sé khong
tang [4]. Vi vay, chon thoi gian siéu am la 60 phut
cho céc thi nghiém tiép theo.

Bén canh do, khi ting cong suat siéu am tir 0 lén
250 W thi hiéu sudt thu héi ting lén so véi mau
khong siéu am. D6 1a do cong suit siéu am cang lon
thi hién tuong xam thuc khi cang manh [7] do mo va
cau truc thanh té bao bi phad vo nhiéu hon va hiéu
suat trich ly ting lén [8]. Nhung khi ti€p tuc ting
cong sudt siéu am tir 250 W lén 500 W thi ham luong
tinh dau thu duoc khong c6 y nghia vé mat thong ke.
Vi ham luong tinh du trong nguyén liéu c6 gioi han
va hiéu suat thu héi tinh dau chi ting dén mot gia tri
nhat dinh. Vi vay chon cong suat siéu am cho cac thi
nghiém tiép theo 1a 250 W.

3.2. Anh hudng ciia thoi gian trich ly téi ham
luong tinh ddu

BIEU BO ANH HUONG L

Thini gian chumg cir (phin)

Hinh 2. Anh huéng ciia thei gian trich ly

A THOI GIAN CHUNG CA

ih dan (mb gVCK

Hasm luong ti

Hinh 2 cho thdy, thoi gian trich ly c6 anh hudng
dén ham luong tinh dau thu duwoc. Cu thé 1a ham
luong tinh dau tang dan trong 60 phut dau sau doé
gidm dan. Thoi gian 60 phut (ham lwong tinh dau thu
duoc 5,95ml/gVCK) va 75 phat (ham luong tinh dau
thu duoc 5,93ml/gVCK) khong khac biét voi nhau vé
mat thong keé. Vi khi kéo dai thoi gian dén mot gi6i
han nhét dinh thi luong tinh dau thu duoc khong
ting nita, dong thoi c6 thé anh huéng xau dén chat
luong san phdm. Mat khéc, thoi gian trich ly kéo dai
cling lam tiéu hao nang luong cho qua trinh cédp
nhiét. Vi vay thoi gian trich ly thich hop cho qua
trinh chung cat 1a 60 phut.

3.3. Anh hudng ctia thé tich dung méi t6i ham
luong tinh ddu thu duoc

ANH HUONG CUA THE TICH DUNG MOI TO1 HAM LUQNG
TINH DAU

a5
. 1k 94 5.564
The tich dung mér (ml

Hinh 3. Anh hudng clia thé tich dung moi

Hinh 3 cho thdy, thé tich dung moi 4nh hudng
dén ham luong tinh dau thu duoc. Ung voi thé tich
200 ml, ham luong tinh dau thu duoc 1a 4,75 ml/g
VCK, dén thé tich 400 ml ham luong tinh dau thu
duoc cao nhat 1a 5,95 ml/g VCK, nhung dén thé tich
500 ml va 600 ml thi lai gidm dan xudéng 5,59 ml/g
VCK va 5,56 ml/g VCK. Ttr do, lua chon thé tich
dung méi phu hop cho qua trinh trich ly 1a 400 ml.

3.4. Xac dinh cac thanh ph4n héa hoc trong tinh
d4u bac ha
Phé GC-MS ctia tinh dau duoc thé hién & hinh4.
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Hinh 4. Sic ki d6 phan tich GC-MS ciia tinh dau
bac ha
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Két qua phan tich GC-MS, thanh phan cta tinh

d4au bac ha duoc thé hién & bang 1.

Bang 1. Thanh phén tinh d4u bac ha phan tich bing GC - MS

TT Rt (phut) Tén chat Ham luong (%) Do tuong hop khoi phé (%)
1 11,74 D-Limonene 0,11 74
2 18,60 Isopulegol 0,32 81
3 19,02 Menthone 11,55 93
4 19,55 Isomenthone 1,09 93
5 19,61 Neomenthol 1,98 88
6 20,20 Menthol 75,00 96
7 22,92 Pulegone 8,70 91
8 23,58 Piperitone 0,35 71
9 28,97 Caryophyllene 0,47 88
10 30,75 Khong xac dinh 0,29 -
11 33,17 Caryophyllene oxide 0,14 73

Ghi chu: “” khong quy dinh

Bang 1 cho thdy, két qua phan tich thanh phan
hoéa hoc chinh ctia tinh dau bac ha 1a menthol (75%),
menthone (11,55%), pulegone (8,7%). So sanh voi két
qua nghién cttu ctia Panday et al (2003) [9] vé giong
bac ha trong & An Do véi lrong menthol (74,58%),
menthone (13,46%), két qua thay d6i khong dang ké
nhung ham luwong pulegon trong thi nghiém (8,7%)
cao hon nhiéu so voi két qua cta Pandey et al
(2003)[91(4,12%). Qua d6 cho thiay ham luwong va
thanh phan hoa hoc ctia tinh dau cé thé khac nhau
do diéu kién thé nhuong, khi hau, diéu kién dinh
duong chiam soc cay cua timg vung khac nhau. Bén
canh d6, két qua nghién ctru nay cho thdy, chung cat
16i cudn hoi nudc cé héd tro séng siéu am thu duoc
ham luong tinh dau ting, thoi gian ciing nhu nang
luong trich ly gidm dang ké so v6i cac két qua nghién
cuucua Pandey et all (2003)[9].

4. KET LUAN

- Biéu kién thich hop dé chung cat tinh dau bac
ha bang phuong phap chung cat 16i cuén hoi nuéc co
hoé tro song siéu am la: thoi gian xit Iy siéu am: 60
phut, cuomg d6 xtt ly siéu am: 250 W, thoi gian trich
ly: 60 phut, thé tich dung moi: 400 ml.

- Bing phuong phap sic ky khi ghép khéi phé
(GC-MYS), da phan tich dinh tinh va dinh luong cac
c4u tir hwong trong tinh dau bac ha gom 11 cdu ti
bay hoi, trong do cdu titr chiém ham luong 16n nhat 1a
menthol (75%), ké @6 1a menthone (11,55%) va thir 3
1a pulegone (8,7%).
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Summary

Nowadays, Japanese mint oil extraction is carried out using conventional methods although methods
require large amount of energy, solvent and long duration. Therefore, in this study, Japanese mint oil
extraction was done using an ultrasound assisted hydro - distillation method. In addition, to optimize the
extraction process of mint oil, effect of extraction conditions (time, solvent volume, sonication time and
power) on physical and chemical properties were investigated. The results showed that duration and power
with ultrasonic waves were obtained 60 minutes and 250 W, respectively. The highest oil content of the
extract was obtained at 60 min and 400 ml for solvent volume. The volatile compounds in mint oil were
determined by GC-MS: menthol (76.98%), menthone (12.64%) and pulegone (8.7%).

Keywords: Ultrasound assisted, hydro-distillation, Mentha arvensis L.
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