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Abstract: The study focused on producing and evaluating scented candles made from soy wax
combined with natural essential oils (lavender, peppermint, sweet orange, and ylang-ylang), aiming to
develop a plant-based scented candle product that is more compatible with the trend of green
consumption. The experiment was conducted on candles poured into glass cups, with a candle wax
weight of 91.82 g and an essential oil ratio of approximately 8.9% by mass. The evaluated criteria
included sensory properties (surface, fragrance, scent diffusion), physicochemical properties (burning
time, melting point, mass loss during burning), and emission parameters (CO, CO: PM?2.5) in an
enclosed room of 20-30 m2. The results showed that the product achieved good quality, with a smooth
surface, stable burning, and no black smoke; fragrance retention and scent diffusion scores reached
4.5 £ 0.6 and 4.5 £ 0.5, respectively, on a 7-point Likert scale. The burning time reached 15.2 + 0.3
hours; the melting point was 49.2 + 0.5°C; and mass loss during the first 120 minutes of candle burning
reached approximately 0.423 = 0.021 g/hour. Regarding emission indicators, CO and CO: were
monitored before burning and during 60 minutes of candle burning in an enclosed 20 m2 room. The
results showed that CO increased from a baseline of 0.28 + 0.03 ppm to 0.81 + 0.06 ppm after 60
minutes, CO: increased from 518 + 12 ppm to 584 + 16 ppm. After correction using the non-burning
control sample, the estimated increase was approximately 0.51 ppm for CO and 59 ppm for CO2. PM2.5
was recorded at the Low level according to the Sharp DW-J27FV-S device. These results show that
candles made from soy wax and natural essential oils have high stability and pleasant fragrance,
indicating that soy wax candles with natural essential oils are capable of stable burning and do not
cause abnormal increases in CO and CO: under the investigated conditions.

Keywords: Indoor air quality; Sensory attributes; Emissions; Natural scented candle; Soy wax;
Essential oil; Physicochemical properties.

1. bit van dé
Nén thom 14 san pham phd bién gitip thu gidn

(Pagels et al., 2009).
Trong khi do, sap dau nanh 1a nguyén li¢u co

va giam cang thing. Tuy nhién, phin 16n nén
thuong mai hién nay dugc lam tr sap parafin co6
ngudn gdc dau mo. Khi dét chay, parafin c6 thé
phat thai nhiéu hop chat doc hai nhu benzene,
toluene, xylene va phenol, gay anh huong dén strc
khoe va chit luong khong khi trong nha (Haque,
2023). Ngoai ra, sap parafin khong phai vat li¢u tai
tao va con sinh mudi den trong qua trinh chay

Volume 2, Issue 1 - E, April 2026

nguén goc thyc vét, c6 kha nang tai tao, phan hiy
sinh hoc va chay sach hon parafin (Rezaei et al.,
2002; Surendran et al., 2022). Nén tir sap dau nanh
con c6 thoi gian chay 1au va han ché sinh mudi
den, phii hop v&i xu huéng tiéu ding bén viing
(Rezaei et al., 2002).

Bén canh thanh phan sap, chit tao hwong ciing
anh huong dang ké dén chat lugng nén thom.
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Nhiéu hwong liéu tong hop c6 thé gy kich ing ho
hip va lam giam chit lwong khong khi (Radis-
Baptista, 2023). Nguoc lai, tinh dau thién nhién tir
thao moc khong chi an toan hon ma con hd tro thu
gidn va cai thién tinh than, nhu tinh diu 0ai huong
gitp giam lo Au va mat ngi (Kim et al., 2021), hay
tinh dau sa chanh giup giam stress va dau diu
(Ozer et al., 2022). Viéc hit thé tinh dau con gop
phan giam cing thing va mét moi (Caballero-
Gallardo et al., 2025).

T do, nghién ciu nay tap trung xay dung
cong thirc nén thom tir sap d4u nanh két hop tinh
dau thién nhién, dong thoi danh gia cac dic tinh
cam quan, héa Iy va khao sat mot s6 chi s khi thai
co ban gom CO, CO: va PM2.5 trong diéu kién
phong kin.

2. Téng quan nghién ciru

Viét Nam c6 ngudn tai nguyén thuc vat phong
phu va truyén théng st dung huong liéu ty nhién
lau doi. Trong y hoc ¢b truyén, viéc d6t nhang
hwong dé xong nha ctra va tri ligu tinh than rat phd
bién va liéu phap huong thom (aromatherapy)
ngay cang dugc 10ong ghép vao y hoc hién dai va
dich vu spa dé giam stress, dau dau, mat ngu,...
Liéu phap huong thom duoc tich hop vao y hoc
truyén théng Viét Nam nhu mot phuong phap hd
trg thu gian (Rozycka-Tran et al., 2025).

Mot sé nghién ctu trong nuéc da cha trong
déanh gia tinh an toan va tac dung sinh hoc cua tinh
dau tu nhién. Vi dy, Thu va cong sy (2022) khao
sat tinh dau hung qué trén tho cho thay tinh dau
hung qué nguyén chat trong ethanol 70% khdng
gdy kich ung da va khong 1am thay dbi déng ké
cac chi sb sinh 1y so voi nhom ddi chimg (Thu et
al., 2022). Két qua nay cho thy tinh dau hing qué
an toan ¢ lidu thur nghiém, tinh dau thién nhién cé
thé dua vao trong san pham cham soc strc khoe ma
khong gay tac dung phu.

Viéc str dung sap thuc vat thay thé paraffin
trong san xuat nén ciing dang dugc quan tim &
Viét Nam. Cac co sé thu cong va nghién cou da
thir nghiém nén thom tir sap dau nanh két hop véi
tinh dau thién nhién. Uu diém ciia sap dau nanh 13
chay sach va chay 1au hon so véi paraffin. Sap tu
dau dau nanh duoc ghi nhan c6 xu hudng tao it
mudi va khoi den hon so véi parafin trong mot sd
nghién ctru va thoi gian chdy dai hon khoang 25—
50% so v6i nén paraffin twong duong (Rezaei et
al., 2002). San pham nén sap dau nanh c6 kha ning

phan tan huong thom déu hon va than thién véi
mdi trudng. Theo cac thong tin thi trudng, nén tir
sap dau nanh (két hop dau co) khong chi than thién
v6i moi trudng ma con chay lau, toa huong déu va
khong tao khoi den do d6 dugc xem la phu hop
hon cho cic san pham nén thom theo dinh huéng
than thién moi truong (Haque, 2023). Cac két qua
nghién ciru va xu huéng nay cho thdy viéc ding
sap dau nanh 1lam nén thom dap tng duoc yéu cau
vé an toan, hiéu qua.

Trén thé giGi c6 rat nhidu nghién ciru 1am sang
kh?mg dinh cac tac dung sinh hoc cua tinh dau. Vi
du, tinh d4u oai hwong chira cac thanh phan chu
yéu 14 linalool va linalyl acetate. Cac hop chit nay
¢6 tac dung tic ché h¢ than kinh giao cam, gitp an
thdn va cai thién gidc nga (Kozuharova et al.,
2024). Nhiéu thir nghiém 1am sang cho thay hit
tinh dau oai hwong gitip giam dang ké mic do
stress, lo au va cai thién chat lwong gidc ngu.
Trong nghién ctru ngau nhién c¢6 dbi chimg cho
thdy xong tinh dau oai huong trong 8 tuin da cai
thién dang ké chét luong gidc ngi cia phu nit sau
sinh so véi nhom ching (Keshavarz Afshar et al.,
2015). Cac phén tich tong hop gin day ciing cho
thy liéu phap aromatherapy véi cac tinh dau don
(nhu oai huong) gitp cai thién trung binh chét
luong gidc ngl & bénh nhan tim mach (Ye et al.,
2025). Nhu vay, tinh dau oai huwong hd trg chita
mét ngu, giam 16i loan lo 4u va trAm cam nhe.

Tinh diu bac ha c6 tac dung kich thich hé than
kinh trung wong, lam tang sy tinh tdo va kha nang
tap trung. Thi nghiém trén 144 tinh nguyén vién
khoe manh cho théy huong bac ha cai thién hi¢u
suat ghi nhd (Moss et al., 2008). Tinh dau bac ha
cling tao cam giac sang khodi, giam mét moi.
Trong tri liéu dau dau, nghién ctru chi ra thoa tinh
dau bac ha pha loang 1én thai duong gitp gidn
mach ngoai bién va thu gian co, tir d6 giam dau
dau va dau nira dau (Gobel et al., 1995). Chang
han, tinh dau bac ha phdi hop véi ethanol lam ting
luu lwong mau da vung tran va c6 hi€u qua giam
nhay cam véi dau dau trong cac thir nghiém 1am
sang (Gobel et al., 1995). Nho vy, tinh dau bac
ha thudng duoc ding dé ting ning luong va giam
cing thang ngan han.

Tinh dau cam ngot (Citrus sinensis) c6 mui
thom tuoi mat, dugc dung phé bién dé cai thién
tAm trang, an than nhe, giup tAm tri thu thai va
giam céc tridu ching lo lang cap tinh. Viéc hit tinh

2 JOURNAL OF SCIENTIFIC RESEARCH AND DEVELOPMENT



KHOA HOC SUC KHOE

diu cam ngot cai thién mirc d6 binh tinh, khdng
tang diém lo au hay cang thing dang ké trong qué
trinh stress gia 1ap (Goes et al., 2012). Vi tinh an
toan va d& chiu, tinh diu cam ngot thuong duoc
ding trong may khuéch tan dé tao khong gian thu
gidn va giam stress.

Tinh dau ngoc lan tiy c6 mii huong ndng nan,
lam giam dang ké nhip tim va huyét ap, dong thoi
tang cam giac thu gian. Vi du, mét thir nghiém trén
29 nam tinh nguyén vién khée manh cho thay hit
ngoc lan tay lam huyét 4p tim thu va tm truong
giam rd rét, cling nhu ha nhip tim (Jung et al.,
2013). Trong cac nghién ciru vé tim trang, huong
ngoc lan tay ciing dugc ghi nhan gitp giam lo ling
va cing thang nho ting hoat dong séng nio alpha
(Moss et al., 2008). Do vay, ngoc lan tay thuong
dugc dung trong liéu phap hwong thom dé hd trg
giam stress va cai thién tdm trang cho nguoi bi rdi
loan lo 4u hodc trAm cam nhe.

D6i voi sap dau nanh, cac tai liéu cong bd cho
thdy vat liéu nay co ngudn gdc thuc vat, co kha
nang ung dung trong san xuit nén va c6 mot sb
dic diém chay phu hop. Tuy nhién, mic phat thai
thuc t& cta nén con phu thudc vao nhidu yéu t6
nhu cong thirc sap, ty 18 tinh dau, kich thudc bac,
diéu kién thong gi6 va thoi gian dbt (Keshavarz
Afsharetal., 2015; Rézycka-Tran et al., 2025). Do
d6, cac so sanh giita sap dau nanh va parafin can
dugc thuc hién bang thi nghiém ddi ching truc
tiép. Trong pham vi nghién ctru hién tai, sap dau
nanh va tinh dau thién nhién duoc lya chon nham
phat trién cong thiic nén thom c6 ngudn gde thuc
vat vo1 muc tiéu tao ra san phém nén thom theo
dinh hudng than thién voi moi truong.

3. Phuong phap nghién ciru
3.1. Nguyén liéu

Sap dau nanh (Bramble Berry Inc., Canada),
tinh ddu 0ai huong, tinh dau bac ha, tinh dau cam
ngot va tinh dau ngoc lan tiy (Katyani Exports, An
Do, dat chuan ISO 9001:2015).

3.2. Thiét bi va may moc

Céc thiét bi sir dung trong nghién ctru bao gom
cac thiét bi co ban cta Vién Y - Dugc — Truong
Pai hoc Thanh P6: May khudy tir gia nhiét
(US152, Trung Qudc), may khudy dong hoa
(EMUL-300D, Trung Qudc), can phéan tich
(PR224/E, Trung Qudc), may do pH/nhiét d6 dé
ban (HI2210-02, Trung Qudc), bép dun cach thay
(MEMMERT WTBI15, Trung Quéc), may do nhiét
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d6 nong chay (RY, Guoming Trung Qudc), may
loc khong khi két hop hat 4am DW-J27FV-S
(Sharp, Trung Qudc), méay phan tich khi thai E-
Instrument E9000 (LLC, M) va mot s thiét b
thong dung trong phong thi nghiém.

3.3. Ché tgo nén tir sdp ddu nanh

Ham luong st dung cua cac thanh phén trong
cong thirc nén dugce trinh bay trong bang 1. Quy
trinh thyc nghiém ché tao mau nén tir sap dau nanh
va cac loai tinh dau thién nhién duoc tién hanh qua
cac budc sau:

1. C6 dinh bic nén: Bac nén kich thude 2,1 mm
+0,5 mm duogc gin c¢b dinh vao chinh giita day coc
bang keo hoic miéng dan chuyén dung. Ddng thoi,
mot thanh giit bac dugc dat ngang miéng cbc dé
dam bao bic thing dung trong sudt qua trinh
chuén bi.

2. Pun chay sap: Sap dau nanh duoc cit nho va
can chinh xac 91,82 g, sau d6 cho vao mét cbe
thuy tinh chiu nhiét. Céc chua sép duoc dun cach
thity cho dén khi sap tan chay hoan toan.

3. Chuén bj tinh dau: Cac loai tinh dau (oai
huong, bac ha, cam ngot, ngoc lan tdy) dugc can
v6i khéi lugng 1an luot 1a 3,27 g; 1,23 g; 2,05 g;
va 1,64 g. Tong khéi lugng tinh dau cho mdi cong
thirc nén 12 8,18 g.

4. Pha tinh dau vao sap: Sau khi sap tan chay
hoan toan, ngimg gia nhiét va dé sap ngudi dén
khoang 60-65°C. Toan bd lugng tinh dau da
chuin bi dwoc thém vao sap & nhiét do nay va
khudy nhe theo mot chiéu trong khoang 1-2 pht
dé tinh diu phan tan déu trong sap.

5. Rot khudn nén: Khi nhiét d6 ctia hdn hop sap
va tinh dau giam con khoang 55-60 °C, tién hanh
16t tir tir hdn hop vao cde (chiéu cao 8,8 cm, duong
kinh trong 5,5 cm) dé c6 bac nén ¢b dinh sin. Bac
nén dugc giir ¢6 dinh & vi tri trung tim trong sudt
qué trinh rét va 1am ngudi cho dén khi sap dong
dac hoan toan.

Bang 1. Thanh phin trong mdi miu nén tir sap
dau nanh 100 g

Khéi | Ham lwong
STT | Thanhphan | lweng | phan trim
9 (%)
Sap (1) 91,82 | (100)
1 | Sapdaunanh | 91,82 | 100
Tinh dau (2) | 8,18 (100)
3
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Khéi | Ham lwong
STT | Thanhphan | lweng | phan trim
9 (%)
2 Oai huong 3,27 40,00
3 Bac ha 1,23 15,00
4 Cam ngot 2,05 25,00
5 Ngoc lan tay 1,64 20,00

3.4. Panh gia dic tinh cia nén
3.4.1. Phuong phdp xdc dinh cdac chi tiéu cam
quan

Panh gia cam quan cia nén thom dugc thuc
hién thong qua quan sat, do dac va thu thap phan
hoi ngudi ding theo cac chi tiéu cu thé sau:

Bé mat va su twong hop gitka cdc thanh phan:
Sau khi nén dugc d6 khudn va dong dac hoan toan,
bé mat nén duogc quan sat va ghi nhan trong cac
khoang thoi gian 24 gio, 48 gio va 72 gio. Cac hién
tugng dugc kiém tra bao gém: nat bé mat, 16 rd
khi, tao 16p swong tring do két tinh sap dau nanh,
thAm dAu, tiét tinh diu ra bé mat. Két qua dugc mo
ta dinh tinh va dugc ghi nhén theo ting thoi diém
guan sat.

Kich ¢& bdc va do dinh tam: Mbi cbe nén duge
ghi nhan thong tin: D¢ 1éch tim cta bac so véi tim
cde duge do béng thudce chinh xac dén 0,5 mm.
Sai s6 duoc ghi nhan tai 3 vi tri (miéng cdc, than
cde va day cc).

Kich thude, mau sdc va do on dinh cia ngon
lira: Mdi mau nén dugc dét trong diéu kién khong
gian kin gié. Cac thong s6 duoc ghi nhan tai cac
mdc thoi gian: 30, 60, 90 va 120 phut ké tir khi bat
dau d6t, bao gdbm: Chiéu cao ngon lira (mm): do
biang thudc thing tir gbc dén dinh ngon lira. Mau
sac ngon lira: vang cam ddng déu hay nhap nhay
bat thuong. Tinh trang nhép nhay hodc tat giita
chimg: c6/khong, ghi nhan thoi diém.

Khoi phat sinh: D¢ kiém tra mirc do sinh khoi
trong qua trinh chay, sir dung thé gidy trang khong
thAm nude (loai 300 gsm), dat cach ngon Itra 10
cm theo phuong thing dung. Thé duoc thay méi
va kiém tra vao cac méc: 30, 60, 90 va 120 phut.
Muic d6 vét den do mudi than dugc phén loai dinh
tinh thanh 3 mrc: khdng c6, it (vét md, nho) va
nhiéu (vét den rd, bam day).

D6 lwu hieong va lan téa mui: Tai mde 60 phut
sau khi dét, tién hanh khao sat cam quan bang
phuong phép danh gia nhém. Mdi ngudi tham gia

duoc yéu ciu chdm diém theo thang Likert 1-7
diém ddi véi hai tiéu chi: 6 manh cua mui huong
(tir rit nhe dén rat dam) va do dé& chiu ctia mui
huong (tir khong d& chiu dén rat d& chiu). Khao sat
cam quan dugc thyc hién trén 15 nguoi tham gia
doc lap trong phong c6 dién tich 30 m2. Mdi mau
nén duoc danh gia theo thang Likert 7 murc vé do
lwu huong va muc d6 lan toa mui huong. Két qua
duoc biéu dién dudi dang gia tri trung binh + do
léch chuén.

3.4.2. Phuong phdp xac dinh cac chi tiéu hoa ly

Céc tinh chat vat Iy — hoéa hoc cua nén duogc
khao sat nhim danh gia hiéu qua st dung va dic
diém ky thuat ciia san pham. Thi nghiém duoc tién
hanh trong diéu kién phong kin c¢6 kiém soat, v6i
cac chi tiéu nhu sau:

Thoi gian chdy toan phan: M&i mau nén (trong
luong sap 91,82 g) dugc dbt lién tuc dén khi hét
hoan toan. Trong subt qué trinh ddt, nhiét do
phong va d6 4m twong ddi dugc ghi nhan mdi 30
phiit bang thiét bi do nhiét am ké dién tir.

DPiém néng chay cua sdp: Liy khoang 0,1 g sap
da ngudi, dua vao dng mao quan, dit vao may va
gia nhiét voi tde do tang 1°C/phut. Nhiét do tai
thoi diém mAau bat dau chuyén tir thé rin sang thé
long hoan toan dugc ghi nhan 1a diém nong chay.

Hao hut khoi heong lién quan dén tinh dau:
Trude khi ddt, can chinh xé4c toan bo khéi luong
nén. Mau nén c6 tinh dau va mau dbi ching sap
dau nanh khong b sung tinh dau duoc dét trong
cung diéu kién; tai cac mde 30, 60, 90 va 120 phut,
tién hanh dap lira, ¢ mau 6n dinh trong thoi gian
ngén, thong nhat va can lai dé ghi nhan khéi luong
con lai. Chénh léch hao hut khéi lwong giita mau
¢6 tinh dau va mau khong c6 tinh dau dugc su
dung dé udc tinh phan hao hut khéi luong lién
quan dén tinh dau. Két qua nay phan anh hao hut
khéi lugng ctia hé sap — tinh dau trong diéu kién
dot.

3.4.3. Phuong phdp xdc dinh chi sé khi thdi

Khdo sdt dién bién CO va CO: trong qud trinh
dot nén: Dién bién néng do CO va CO: trong qué
trinh d6t nén dugc khao sat trong phong kin, dién
tich 20 m? khong thong gidé trong thoi gian thi
nghiém, nhiét d6 27 £ 1°C va d6 am twong ddi 65
+ 3%. Trudc mdi lan do, phong thir nghiém duoc
dong kin va 6n dinh trong 30 phut. Trong thoi gian
on dinh, céc gia tri nén ciia CO va CO. dugc ghi
nhén tai cac thoi diém -30 phut, -15 phit va 0 phut.
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Gia tri tai 0 phut dugc st dung lam gia tri nén ban
dau, ky hiéu Co.

Sau khi ghi nhan gia tri nén, nén dugc dbt lién
tuc trong 60 phat. Nong d6 CO va CO: duge do
bing may phan tich khi E-Instrument E9000 tai
cac mbc 15, 30, 45 va 60 phut. Pau do duoc dit ¢
d6 cao khoang 1,0-1,2 m so voi mat san, cach vi
tri dat nén khoang 1 m, tranh hudng truc tiép cua
ngon lira dé han ché sai léch do khi néng cuc bo.
Trong thoi gian do, khong c6 nguoi & trong phong
nham han ché anh huong ctia ho hap dén nong do
COa.

Dé kiém soat dao dong nén cua phong kin, thi
nghiém ddi chimg khong d6t nén duoc tién hanh
trong cting diéu kién phong, trong cing thoi gian
60 phut. Mdi diéu kién thi nghiém duoc lap lai 3
lan doc lap. Két qua dugc trinh bay dudi dang
trung binh + d¢ 1éch chuén. Mirc tang so voi nén
duogc tinh theo cong thirc:

AC=C-Co

Trong d6, C, 1a ndng do khi tai thoi diém t va
Co 1a ndng d6 nén ngay truéc khi dbt nén. Muc
tang do d6t nén tai thoi diém 60 phut duge woc
tinh bang cach 1iy AC ctia mau dt nén trir di AC
ctia mau d6i chimg khong dét nén.

DPanh gid bui min PM2.5: Sir dung thiét bi
Sharp DW-J27FV-S dé theo ddi mirc bui min trong
sudt thoi gian dt. Thiét bi danh gia bui theo dang
dinh tinh thong qua cam bién bui (Low — Med —
High) va dén bao chit lwong khong khi
(Off/Cam/D6). Miic hién thi cudi ciing sau 60 phut
duogc ghi nhan 1am két qua.

Diéu kién dot nén: Mdi miu nén duge ddt 60
phut lién tuc, khong thong gid, khong cd su can
thiép ciia cic ngudn bui hay khi khac.

3.5. Phwong phdp thong ké va xir Iy so ligu

Tit ca cac thi nghiém trong nghién ciru dugc tién
hanh doc 1ap t6i thiéu 3 lan (n = 3). Két qua duoc
biéu dién dudi dang gia tri trung binh + d6 léch
chuan (Mean = SD).

Dbi vai PM2.5, do thiét bi chi cung cip mirc
dinh tinh Low/Med/High, két qua dugc trinh bay

duéi dang trang thai chi bdo thay vi trung binh +
d¢ 1éch chuan.

Dit li¢u duoc xur ly béng Microsoft Excel 2021
nhim danh gia do on dinh va kha nang lap lai cua
két qua thuc nghiém.

4. Két qua nghién ciru
4.1. Sin phdam nén tiv sdp diu nanh

San phém nén tir s&p dau nanh va céc loai tinh
dau thién nhién c¢6 cau trac nhu hinh 1.

Hinh 1. Séan pham nén tir sap diu nanh va cac
loai tinh diu thién nhién

e o ey o o

4.2. Chi tiéu cim quan ciia nén tir sip didu nanh

San pham nén thom tir sap dau nanh bd sung
c4c tinh déu thién nhién thu dugc c6 hinh dang 6n
dinh, bé mat min va khéng xuét hién hién tugng
nut, rd, két tinh tring hay ri dau sau 24 — 72 gio
bao quan & nhiét @6 phong. Khi quan sat sau khi
dbt, ngon lira chay on dinh, khong nhap nhéy trong
3 gior dét.

Béc nén duogc ¢ dinh dung tam, voi sai léch
2,8 mm 0,1 mm; kich thugc bac phu hop véi cdc,
dam bao ngon lira cao trung binh 24 mm + 6 mm.
Trong qué trinh d6t, khdng ghi nhan c6 khoi den;
thé tring dat cach ngon lira 10 cm chi xuat hién vét
khéi rat nhe tai mdc 120 phut, cho thay qua trinh
chay 6n dinh va muac tao mudi thap theo phuong
phéap quan sat dinh tinh.

V& mui huong, nén lan téa mui d& chiu, can
bang giira cac loai tinh dau; d luu hwong duoc
ngudi thir nghiém cham trung binh 4,5 diém theo
thang Likert 7 mic. Huong thom lan toa nhe
nhang trong khéng gian 30 m2, mang lai cam giac
thu gidn dé chiu.

Két qua chi tiét cac chi tiéu cam quan duoc
trinh bay trong bang 2.

Bing 2. Cac chi tiéu cim quan ciia nén tir sap d4u nanh

STT | Tén chi tiéu Két qua

DPanh gia

Bé mit va su tuong

U | hop

Khong nitt, rd, két tinh trang hay ri dau

bat yéu cau

2 b6 dinh tam

2,8 mm+0,1 mm

Dat yéu cau
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STT | Tén chi tiéu Két qua Panh gia
3 Chiéu cao ngon lira | Trung binh 24 mm + 6 mm On dinh, khong chap chon
4 Nhip nhay Khéng xay ra, mau ngon lira vang cam | Tt
Kpf)ng ghi n}lém khoi den r6;’ the gidy )
5 Khaéi phat sinh trang chi xuat hién vét mo rat nhe tai | Muc khoi thap

mdc 120 phut

+ . x .
6 D6 lru huong 45+0,6 1\qu1 huong dé chiu, lan
toa
7 | Do lan toa mui 45+0,5 Toa déu khip phong

4.3. Chi tiéu héa ly ciia nén tir sdp dgu nanh

Céc chi tiéu hoa 1y 1a nhimg théng sé quan
trong dé danh gia hiéu suat chay, d6 6n dinh va
tinh kinh té — an toan cua san phim nén thom. Két
quéa khao sat duoc tién hanh trong diéu kién tiéu
chuén phong thi nghiém (nhiét d6 phong 22 + 1°C,
d6 4m tuong dbi 63 — 65%).

Két qua cho thiy thoi gian chdy ciia miu nén
dat 15,2 + 0,3 gid, cho thiy cong thirc c6 kha ning
duy tri qua trinh chay twong d6i 6n dinh. Piém

néng chay ciia mau sau khi phéi hop tinh dau dat
49,2 + 0,5°C, phu hop véi dac tinh cua sap dau
nanh va thuén lgi cho bao quan ¢ diéu kién phong.

Hao hut khéi lwong trong 120 phut dau dbt nén
dat trung binh 0,423 £ 0,021 g/gio, tuong ng voi
tong hao hut khoang 0,846 + 0,042 g sau 120 phdt.
Do hao hut khdi lwong c6 thé bao gém ca sap va
tinh dau, két qua nay phan anh mirc hao hut cua hé
sép — tinh dau trong qua trinh d6t (bang 3).

Bang 3. Cac chi tiéu héa Iy ciia nén tir sap ddu nanh

STT Chi tiéu Két qua Panh gia
1 | Thoi gian chay 15,2 £ 0,3 gio Dai, phu hop v6i muc tiéu stir dung
2 | Piém nong chay 49,2 +0,5°C On dinh, phii hop véi sap dau nanh

Hao hut khoi luong
3 | trung binh trong 120
phut dau

~ 0,423 + 0,021 g/gio

Hao hut déu, khong that thoat nhanh

Tong hao hut khoi lugng
sau 120 phat

~0,846 + 0,042 g

Khoang 10,35% - Hao hut & mirc thap

4.4. Dién bién CO, CO: va chi bdo PM2.5 trong
qud trinh dot nén tiv sdp ddu nanh

Khi CO va CO: 14 hai chi s co ban phan anh
san pham chay va sy thay d6i thanh phan khi trong
phong kin khi dét nén. Trong nghién ctru nay, CO
va CO:z dugc do dinh lugng tai cac thoi diém trudc
va trong qua trinh ddt nén; dong thoi bd tri mau
dbi chung khong dbt nén nham kiém soat dao dong
nén ciia phong kin. Két qua duoc trinh bay trong
bang 4.

Két qua cho thay nong do CO nén trong phong
kin dao dong tir 0,26 + 0,02 ppm dén 0,28 + 0,03
ppm trude khi @t nén. Sau khi d6t nén, CO ting
dan theo thoi gian, dat 0,40 = 0,04 ppm & 15 phut,
0,55 £ 0,04 ppm & 30 phut, 0,68 + 0,05 ppm & 45
phut va 0,81 £ 0,06 ppm & 60 phit. Mtrc tang CO
s0 v&i nén tai 60 phut 1a +0,53 ppm. Trong khi dé,

mau ddi chig khong ddt nén sau 60 phiit chi ting
+0,02 ppm, cho thiy muc tang rong CO lién quan
dén qua trinh d6t nén khoang 0,51 ppm.

Dbi v6i CO:, ndng d6 nén trude khi dbt nén
dao dong tir 512 + 13 ppm dén 518 + 12 ppm.
Trong qua trinh d6t, CO: ting tir 535 + 13 ppm &
15 phut 1én 584 + 16 ppm & 60 phut. Muc tang
CO: so voi nén tai 60 phut 13 +66 ppm. O mau ddi
chimg khong dbt nén, CO- sau 60 phut chi ting +7
ppm, do d6 mirc ting CO: lién quan dén qua trinh
d6t nén khoang 59 ppm.

Nhin chung, ca CO va CO: déu ting theo thoi
gian d6t, nhung mirc tang thip va khong ghi nhan
hién tuwgng tang dot bién trong 60 phut khao sat.
Két qua nay phu hop v6i quan sat cam quan vé qué
trinh chay 6n dinh, ngon lira vang cam, khong
chap chon va khong ghi nhan khoi den 10 rét.
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Dbi véi PM2.5, thiét bi Sharp DW-J27FV-S ghi nhan muc hién thi Low trong sudt thoi gian khao
sat, dén bao chit luong khong khi khong chuyén sang trang thai canh bao do, khong ghi nhan su thay

d6i cap canh bao bui min PM2.5 trong qua trinh d6t nén.

Bing 4. Dién bién CO, CO: trong qua trinh d6t nén tir sap dau nanh

N Thoi diém ACO so véi co. | ACO:so
Diéu kién thir nghiém CO (ppm) nén véi nén
do (ppm)
- (ppm) (ppm)

Phong kin chua dot nén -30 phat 0,26 £0,02 | - 512 +13 | -
Phong kin chua d6t nén | -15 pht 0,27 +0,02 |- 515+12 | -
Nén ngay trude khi dét | 0 phat 0,28 +0,03 | 0,00 518+12 |0
Dot nén 15 phat 0,40 £0,04 | +0,12 535+ 13 | +17
Dbt nén 30 phat 0,55 +0,04 | +0,27 553 + 14 | +35
Dot nén 45 phat 0,68+0,05 | +0,40 568 + 15 | +50
Dbt nén 60 phut 0,81+0,06 |+0,53 584 +16 | +66
Pbi chig khong dot nén | 60 phit 0,30 +0,03 | +0,02 525+ 13 | +7

Hinh 2. Dién bién ni“)ng d¢ CO va CO: trong 60 phut dot nén sap diu nanh trong phong kin 20 m?

0.94

0.84

0.74

Nong dé CO (ppm)
o 5} o

-1 0 15 30 45 60

Thai diém do (phit)

=8- CO (ppm)
Hinh 2 cho thiy CO va CO: ting dan theo thoi
gian d6t nén. CO tang tir 0,28 ppm tai thoi diém 0
phut 1én 0,81 ppm tai 60 phut; CO: tang tir 518
ppm 1én 584 ppm. Mau ddi ching khong dot nén
chi dao dong nhe sau 60 phut, cho thiy phan ting
chinh ¢ mau thir lién quan dén qua trinh dot nén.
5. Ban luan
Pdnh gid cam quan: Nén sap dau nanh c6 bé
mit min, khong nit né hay tao 16p két tinh trang
sau khi 1am ngudi, cho thdy thanh phan, ham
luong va quy trinh ché tao phi hop. Bic nén dugc
c¢b dinh ¢ tam cdc (Iéch <2,8 mm), gitip ngon lira
chay déu. Chiéu cao ngon lira trung binh 24 mm *
6 mm nam trong khoang khuyén nghi an toan cho
nén dung hop (khoang 13-25 mm) cua Hiép hoi
Vit liéu va Thur nghiém Hoa Ky ASTM. Ngon lira
chay 6n dinh chi ra hdn hop nén-tinh dau dong
déu. Trong qua trinh chdy, khong quan sat khoi
den sau 120 phut dét. Két qua nay phu hop véi
nhitng nghién ctru trude diy: nén sap dau nanh
chay cham va sinh ra it khoi than hon nén paraffin
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~E- CO2 (ppm)
(Karamatollah et al., 2020). Bang 2 ghi nhan
huong thom dé chiu, do luu trung binh 4,5/7 va lan
toa nhe nhang trong khong gian 30 m2, trong dong
cho thdy sap dau nanh gitp dat thoi gian chay lau
va phéan tan huong thom hiéu qua (Rezaei et al.,
2002; Haque, 2023).

Panh gia hoa Iy: Thoi gian chay trung binh cta
nén khoang 15,2 0,3 gio ing v6i khdi lugng sap
91,82 g, cho thiy nén chay kha lau va déu, phii hop
véi ddc tinh ctia sap dau nanh (Rezaei et al., 2002).
Diém nong chay 1a 49,2 + 0,5°C, nam trong
khoang nhiét néng chay cta sap ddu nanh (49—
60 °C) (Trisnadewi, 2021). Diéu nay gip han ché
hién tugng néng chay qua nhanh va do an toan
trong khi hau Viét Nam. Hao hut khéi luong trong
120 phut dau dat trung binh 0,423 + 0,021 g/gio,
tuong tng tong hao hut khoang 0,846 + 0,042 g sau
120 phut. Chi tiéu nay phan anh mic ti€u hao cta hé
s4p — tinh dau trong qué trinh d6t. Két hop véi két
qua luu va lan téa huong thu duoc, diéu nay chi ra
san phdm nén vira dam bao chay lau, vira giit duoc
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huong thom trong khong gian st dung.

Chi s6 khi thai: Két qua & bang 4 cho thiy viéc
d6t nén sap dau nanh két hop véi tinh dau 1am ting
nhe ndng d6 CO va CO: trong phong kin, nhung
muc ting dién ra tir tir va khong ghi nhan ting dot
bién trong 60 phut khao sat. CO ting tir gia tri nén
0,28 £ 0,03 ppm 1én 0,81 £ 0,06 ppm sau 60 phdt,
turong tmg muc tang +0,53 ppm. Khi hiéu chinh
theo mau d6i chimg khong dét nén, muc ting rong
cta CO con khoang 0,51 ppm. CO- tang tir 518 +
12 ppm lén 584 + 16 ppm, twong tmg voi mirc ting
+66 ppm; sau khi hiéu chinh theo d6i chimg, mirc
tang rong CO: khoang 59 ppm.

Su ting CO: 1a phu hop vai ban chat ciia qua
trinh chay, trong d6 carbon trong sap va tinh dau
bi oxy hoéa tao thanh CO.. CO thuong hinh thanh
khi qué trinh chdy khong hoan toan, dac bi¢t trong
diéu kién thiéu oxy cuc bd, ngon lira chap chon,
b4c qua 16n, nhién liéu bay hoi qua nhanh hoic
vung chay bi lam ngu¢i. Trong nghién clru nay,
chiéu cao ngon Iira trung binh 1a 24 + 6 mm, bac
nén duoc dinh tam va ngon lua duy tri én dinh,
khong ghi nhan khoi den rd rét. Nhitng yéu td nay
c6 thé gop phan lam giam diéu kién chay khéng
hoan toan, tir d6 giai thich viéc CO chi tang nhe
trong 60 phut dau.

Co ché chiy cta nén phu thuc vao qué trinh
néng chay cua sap, dong mao dan dua sap long 1én
béc, su bay hoi hodc nhiét phan ctia nhién liéu va
phan tig oxy héa trong ving ngon lira. Khi bac
phu hop voi duong kinh cde va tée do cap nhién
liéu twong d6i on dinh, ngon Itra c6 xu hudéng duy
tri déu hon, qua d6 han ché hién tugng chay khong
hoan toan va sy hinh thanh mudi than. Trong
nghién ctru ndy, mau nén duy tri ngon lira vang
cam On dinh, khong ghi nhén hién tugng chép
chon hoac khoéi den rd trong qua trinh quan sat.
Thé giéy tréng dat phia trén ngon Ira chi xuét hién

vét mo rat nhe tai moc 120 phut, cho théy murc tao
mudi thip theo phuong phap danh gia dinh tinh.

Dbi v6i bui min, thiét bi Sharp DW-J27FV-S
ghi nhén trang thai PM2.5 & mirc Low trong subt
thoi gian khao sat va khong xuét hién tin hiéu canh
bao. Tuy nhién, do thiét bi chi cung cip thong tin
dinh tinh Low/Med/High ma khong hién thi ndng
d6 theo don vi pg/m3, két qua nay chi phan anh
trang thai canh bao cla thiét bi trong diéu kién thu
nghiém, khong dugc st dung dé dinh luong phat
thai bui min hodc so sanh véi cac ngudng chét
luong khong khi.

Nhin chung, két qua khao sat cho thdy mau nén
sap dau nanh két hop tinh dau thién nhién c6 qua
trinh chay tuong ddi 6n dinh va khong ghi nhén sy
gia ting bét thuong ciia CO, CO: trong 60 phut
khao sat & phong kin 20 m2. Céc két qua thu duoc
phan anh diéu kién thi nghiém cu thé ctia nghién
clru va c6 thé 1am co so tham khao cho cac nghién
ctru chuyén sau hon vé chat lugng khong khi trong
nha d6i voi san pham nén thom ngudn gdc thuc
vat.

6. Két luan

Nghién ctru di ché tao thanh cong nén thom tir
sap dau nanh va tinh dau thién nhién vé6i dic tinh
chay 6n dinh, thoi gian chay dai va mui huong dé
chiu. Trong diéu kién khao sat phong kin 20 m?,
ndéng d6 CO va CO: ting theo thoi gian dot nhung
khong ghi nhan hién tugng ting dot bién trong 60
phut thir nghiém; PM2.5 duy tri & muc Low theo
thiét bi theo ddi dinh tinh. Két qua budc dau cho
thdy san pham c6 tiém ning tmg dung trong cac
san phdm nén thom ngudn gbc thyc vat. Tuy
nhién, can cé cac nghién ctu tiép theo vé VOCs,
aldehyde va bui min dinh lugng dé danh gia day
du hon tac dong dén chat lugng khong khi trong
nha.
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Tém tit: Nghién citu tdp trung ché tao va danh gic nén thom tir sap dau nanh két hop cdc logi
tinh dau thién nhién (odi hwong, bac hd, cam ngot, ngoc lan tdy), nham phdt trién san pham nén thom
co nguo”‘n géc thuc vdt, than thién hon voi xu hudng tiéu dung xanh. Thi nghiém duwoc thuc hién trén
nén do khuén coc thity tinh, véi trong leong sap nén 91,82 g va ty 1é tinh dau ~8,9% khoi lwong. Cdc
chi tiéu danh gid bao gom cam quan (bé mat, mii hwong, do lan téa), tinh chdt héa Iy (thoi gian chay,
diém néng chay, hao hut khoi lwong trong qud trinh dot) va cdac théng sé khi thai (CO, COs, PM2.5)
trong phong kin 20-30 m2. Két qua cho thdy san phiam dat chdt lwong tot véi bé mat min, chéy én dinh,
khong khoi den, diém leu huwong va lan téa mui lan luot dat 4,5 + 0,6 va 4,5 + 0,5 trén thang Likert 7
mike. Thoi gian chay dat 15,2 + 0,3 gio; diém nong chay 49,2 + 0,5°C; hao hut khoi heong trong 120
phiit dau dot nén dat khodng 0,423 + 0,021 g/gio. Doi vdi chi sé khi thai, CO va CO: duwoc theo dbi
truedc khi dot va trong 60 phiit dot nén trong phong kin 20 m? Két qua cho thay CO ting tir nén 0,28 +
0,03 ppm lén 0,81 = 0,06 ppm sau 60 phut;, CO: tang tir 518 + 12 ppm lén 584 + 16 ppm. Sau khi hiéu
chinh theo mau doi chimg khéng dot nén, mirc tang woc tinh khoang 0,51 ppm doi véi CO va 59 ppm
doi voi COz. PM2.5 dwoc ghi nhdn ¢ mikc Low theo thiét bi Sharp DW-J2TFV-S. Nhitng két qua nay
cho thdy nén tir sap ddu nanh va tinh dau thién nhién c6 tinh én dinh, mui hwong dé chiu, kha ning
chady on dinh va khéng gdy tang bat thuong CO, CO: trong diéu kién khdo sdt.

Tir khéa: Cam quan; Chdt liwong khéng khi trong nha ; Khi thai; Nén thom thién nhién; Sdp ddu
nanh; Tinh dau; Tinh chat héa Iy.
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