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Tém tat:

Nghién ciru khdo sat kha ndng thu nhén tinh dau tir qua hoi (Illicium verum Hook. f.) Lang Son bang chung
cat cé tien xir Iy siéu am va xdac dinh mot sé chi tiéu héa Iy ciia mau tinh dau dwoc phan tich. Nguyén liéu
nghién min dwgc phoi trén véi mede theo ty 16 1:9 (g/mL), tién xik Iy siéu am dau do trong 30 phiit & nhiét @6
dw6i 37°C 6 cac mike bién d 30, 40 va 50%, sau d6 chung cdt trong 90 phiit. Hiéu sudt tinh dau twong iing
dat 6,83, 4,22 va 3,62% (v/w). Trong pham vi khdo sat, miecc bién do 30% cho hiéu sudt thu nhan cao nhat.
Mau tinh dau dwoc phdn tich co ty trong tuong doi dwoc bdo cdo la 0,980 véi nhiét do do 23,4°C va chi so
acid 1,71 mg KOH/g. Két qua cung cdp théng tin vé thu hoi tinh dau va ddc tinh héa 1y cia mau, phuc vu
xem xét diéu kién thu nhdn & quy mé phong thi nghiém.

Tir khéa: tinh dau hoi, chung cat, tién xir ly siéu am, hiéu suat, dac tinh hoa ly

Star anise essential oil recovery by hydrodistillation with ultrasonic
pretreatment and evaluation of physicochemical properties

Abstract:

This study investigates essential oil recovery from Lang Son star anise fruits (Illicium verum Hook. f.) using
hydrodistillation with ultrasonic pretreatment and evaluates selected physicochemical properties of the
resulting oil. Finely ground material was mixed with water at a ratio of 1:9 (g¢/mL) and subjected to probe
ultrasonication for 30 minutes at temperatures below 37°C using amplitudes of 30%, 40%, and 50%, followed
by 90 minutes of hydrodistillation. The corresponding essential oil yields were 6.83%, 4.22%, and 3.62%
(v/w), respectively. Among the investigated conditions, the 30% amplitude produced the highest recovery
yield. The analyzed essential oil had a reported relative density of 0.980 at a measurement temperature of
23.4°C and an acid value of 1.71 mg KOH/g. The findings provide information on essential oil recovery and
selected physicochemical characteristics for evaluating laboratory-scale extraction conditions.
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1. Pit van dé

Hbi (Illicium verum Hook. f.) 1a ciy nguyén liéu thom c6 gia tri d6i v6i nganh gia vi va huong liéu.
Qua hoi dugc sir dung dé thu nhan tinh dau, 1am ngudn nguyén liéu cho cac san pham ché bién. Chung cat
v6i nudce 1a phuong phap thuong dugc lwa chon & quy mé phong thi nghiém; diéu kién xur Iy nguyén liéu
va van hanh c6 thé anh huéng dén luong tinh dau thu hdi (Destro et al., 2019).

Tién xtr 1y siéu am c6 thé hd trg giai phong cac chat trong mo thuc vat thong qua tic dong co hoc va
hién twong xam thyc. Tuy nhién, dap ing ctia qué trinh phy thudc vao nguyén lidu va diéu kién van hanh;
tang murc tac dong siéu 4m khong dong nghia vai ting hiéu suit thu nhan trong moi truong hop (Khalid et
al., 2024). Vi vay, can danh gia két qua thuc nghiém trong pham vi diéu kién cu thé.

Bén canh hiéu suét, ty trong twrong d6i va chi sé acid cung cip thong tin bd sung vé dic tinh ctia mau
tinh dau. Céc chi tiéu nay duoc xac dinh bang phuong phép do ty trong va chuan d6 acid (Bé Khoa hoc va
Cong nghé, 2010a, 2010b). Nghién cuu nay khao sat hi¢u suét thu nhan & 3 muc bién d6 siéu Am tién xu
1y va trinh bay mot s6 chi tiéu hoa 1y cia mau tinh dau dugc phan tich.

2. Nguyén liéu va phwong phap nghién ctru

2.1. Nguyén liéu va quy trinh thu nhdn

Qua hdi kho duge mua tir huyén Vian Quan, tinh Lang Son. Nguyén liéu ¢c6 mau nau do, mui dac trung;
duoc loai tap chat, nghién min va bao quan trong bao bi kin & diéu kién kho trudce khi st dung.

M&i thi nghiém st dung 100 g qua hdi nghién min, phdi tron véi 900 mL nude cét theo ty 18 nguyén
lidu-nude 1:9 (g/mL). Hon hop duoge tién xir Iy trong 30 phut bang thiét bi siéu 4m dau do, véi dau do
nhung tryc tiép trong huyén phu, & cac mirc bién do 30, 40 va 50%. Nhiét d6 duoc theo ddi trong quéa
trinh xtr 1y; thiét bi dugc tam ding khi can dé giir nhiét d6 mau dudi 37°C va han ché tich liiy nhiét.
Sau tién xir 1y, hdn hgp dugce chuyén truc tiép sang thiét bi chung cét va chung cit trong 90 phut. Dich
ngung tu duoc tach thanh pha nudc thom va pha tinh dau. Tinh dau duoc thu gom, lam khan bang natri
sulfat khan (NazSOs), chuyén vao chai thiy tinh mau nau va bao quan trong ti lanh & khoang 5°C dén
khi phan tich. Quy trinh duoc tham khéo tir cac nghién ctru vé chung cit tinh dau hdi va ung dung siéu
am trong thu nhan tinh dau, c¢6 diéu chinh theo diéu kién phong thi nghiém (Destro et al., 2019; Khalid
et al., 2024).

Hiéu suét thu nhan duoc biéu dién theo thé tich tinh dau trén khéi lvgng nguyén liéu: H = 100 x V/m,
trong d6 V 1a thé tich tinh dau thu dugc (mL), m 1a khdi lugng nguyén liéu sir dung (g). Két qua dugc ghi
bang % (v/w), tuong tng mL tinh dau/100 g nguyén liéu. Khéi lugng nguyén lidu duoc sir dung theo trang
thai dua vao thi nghiém; chua quy d6i sang khdi lugng chét kho.

2.2. Xdc dinh ty trong twong doi

Ty trong tuong d6i duoc xac dinh bang binh do ty trong, tham khao TCVN 8444:2010 (B Khoa hoc
va Cong nghé, 2010a), voi nhiét do do thyc té 1a 23,4°C. Binh sach va khé dugc can dé xac dinh khoi
lugng mo. Binh chira nudc cét va binh chta tinh dau duge can & cung nhiét do dé thu duoc mi va mo. Ty
trong turong dbi dugc tinh theo d = (m2 - mo)/(m: - mo), trong d6 cac khdi lugng duge biéu dién bang gam.

2.3. Xdc dinh chi sé acid

Chi s acid duoc xac dinh theo TCVN 8450:2010 (Bo Khoa hoc va Cong ngh¢, 2010b). Phan méu duoc
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can, hoa trong ethanol va chuin do bang dung dich KOH véi chi thi phenolphthalein dén khi xuét hién
mau hdng nhat bén trong 30 gidy. Chi sb acid duogc tinh theo AV = 56,11 x C x V/m, trong d6 C 13 ndng
d6 KOH (mol/L), V 1a thé tich dung dich KOH st dung (mL), m 13 khdi lugng miu (g). Két qua dugc biéu
dién bang mg KOH/g tinh dau.

3. Két qua va thao ludn

3.1. Hiéu sudt thu nhén tinh diu

Béang 1. Hiéu suat thu nhin tinh dau & cac mirc bién d¢ siéu am tién xir ly

Bién do siéu am (%) Hiéu suét tinh dau (% viw)
30 6,83
40 4,22
50 3,62

Nguon: Két qua nghién civu ciia nhém tdc gid

O cung ty 1& nguyén liéu-nudc, thoi gian tién xtr 1y va thoi gian chung cat, hiéu suit ghi nhan giam khi
tang bién do siéu am. Muc 30% dat 6,83% (v/w), cao hon 2 murc con lai. Tt 30 1&€n 50%, hi¢u suat giam
tir 6,83% xudng con 3,62%, twong tng giam khoang 47,0% so v&i gia tri & mic 30%.

Két qua cho thdy, ting bién d6 tién xir Iy chwa mang lai lgi ich vé lugng tinh dau thu hoi trong diéu
kién khao sat. Téng quan cua Khalid et al. (2024) cho thiy hiéu qua ung dung siéu 4m phu thudc vao
cudng d6 tac dong, thoi gian va diéu kién xtr 1y. Destro et al. (2019) ghi nhan hiéu suat tinh dau hoi
10,2% trong diéu kién nguyén liéu va chung cét cua nghién ctru d6. Tuy nhién, khong so sanh truc tiép
gia tri nay véi két qua hién tai khi co s& khdi lugng nguyén li€u va cach tinh hiéu suét chua duge xac
nhén tuong duong. Nhitng khac biét vé kich thudc nguyén lidu, do am va diéu kién van hanh can duogc
xem xét khi ddi sanh.

Trong nghién ctru nay, nhiét d6 huyén phu duge duy tri dudi 37°C bang cach tam ding siéu 4m khi can.
Vi vy, xu huéng giam hi¢u suat chwa du dé quy cho tich lity nhiét. Ton that chat bay hoi khi thao tac hodc
thay doi qua trinh giai phong tinh dau 1a nhimg kha ning cin khao sat thém. Mt 30% dugc xem 1a mirc
cho hiéu suét cao nhat trong 3 murc khao sat; cac Kkét qua hién duoc so sanh theo xu hudng ghi nhan, chua
két luan vé khéc biét c6 ¥ nghia thong ké.

3.2. Mt 56 chi tiéu héa Iy ciia méu tinh dau

Bang 2. Két qua héa 1y ciia miu tinh diu dwoc phén tich

Chi tiéu Két qua Phwong phap
Ty trong twong déi (nhiét dd do 23,4°C) 0,980 Tham khao TCVN 8444:2010
Chi sb acid (mg KOH/g) 1,71 TCVN 8450:2010

Nguon: Két qua nghién ciru cua nhom tac gia
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Mau tinh dau c6 ty trong tuong ddi duoc bao cdo 1a 0,980; nhiét do do thuc té 1a 23,4°C. Ty trong phu
thudc vao nhiét do, do do két qua nay khong duoc ddi chiéu truc tiép voi gioi han quy dinh ¢ 20°C khi
chua c6 phép quy d6i duge xac nhan. Nguyén Minh Tuén va cong su (2023) ciing st dung cac chi tiéu hoa
ly dé mo ta tinh dau hoi thu nhén tai Cao Bang, cho thdy vai tro bo sung cta cac phép thir nay trong danh
gia nguyén liéu. Viéc dbi sanh giita cac mau can bao dam cung diéu kién do. Chi sé acid ctia mau tinh dau
hoi dat 1,71 mg KOH/g, twong tmg véi lugng KOH can thiét dé trung hoa céc acid tu do c6 trong 1 g tinh
dau. Két qua nay, két hop voi ty trong twong ddi, gop phan mé ta dic tinh hoa 1y ctia mau tinh dau thu nhan
va cung cap dir liéu tham khéao cho viée kiém soat chit lwong nguyén liu.

4. Két luan

Trong diéu kién ty 18 nguyén lidu-nudc 1:9 (g/mL), tién xir Iy siéu 4m 30 pht ¢ nhiét d6 dudi 37°C va
chung cit 90 phut, hiéu suit tinh dau hdi & bién d6 30, 40 va 50% lan lugt dat 6,83; 4,22 va 3,62% (v/w).
Miic bién d6 30% cho hiéu suat cao nhét trong pham vi khao sat. Mau tinh dau phén tich co ty trong tuong
d6i dugc bao cao 1a 0,980 véi nhiét do do 23,4°C va chi s6 acid 1,71 mg KOH/g. Két qua cung cép thong

tin vé thu nhan va mot sé ddc tinh hoa Iy ctia mau tinh dau hdi & quy mé phong thi nghiém m

Loi cam on:
Nghién civu dwoc Triwong Pai hoc Cong Thwong Thanh phé Ho Chi Minh hé tro theo Hop dong sé
224/HD-DCT ngay 01/07/2025.
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