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Tém tit - Tinh ddu thu nhan tir vo qua cam sanh (Citrus nobilis)
14 chét long d& bay hoi v6i mau vang nhat, mii thom tu nhién
dac trung va vi cay. Ba xac dinh dugc su xuét hién 05 hop chét
(99,77%) bing phuong phip GC-MS, trong d6 D-limonene
chiém 96,60%. Dong thoi, tinh diu thu dugc thé hién kha ning
trc ché su phat trién cua 02 ching vi khudn gram 4m Escherichia
coli, Pseudomonas aeruginosa véi ICso 1an luot 136,96; 240,44
pg/uL va 01 chiung ndm men Candida albicans véi ICso 82,34
pg/uL. Tinh dau vé qua cam sanh dugc tng dung phdi ché xa
phong tir cac nguyén liéu dau dira, dau olive va than sinh hoc tir
v6 qua ca phé mit. Xa phong thanh phim cé cac chi tiéu hoa Iy
dat theo TCVN 2224:1991, ¢6 kha ning tdy rira, dudng dm va
an toan véi nguoi su dung.

Tiwr khoa - Cam sanh; D-limonene; khang khuén; xa phong; vo
qua ca phé mit.

1. it van dé

Citrus nobilis 14 10ai canh sanh phd bién véi tinh kinh
té cao, thudc chi cam quyt (Citrus), dugc trong nhiéu & mot
s6 quéc gia nhu Trung Qubc, Viét Nam, Campuchia,
Myanmar... [1, 2]. Tinh dau tir v6 qué cam sanh bao gdm
nhom chit monoterpene, sesquiterpene, diterpene,
monoterpene alcohol, monoterpene aldehyde,
monoterpene ester, monoterpene phenol, sesquiterpene
ester, sesquiterpene oxide... [3, 4]. Bén canh do, tinh diu
vé quéa cam sanh khang dugc vi sinh vat gay bénh, khang
nam men, chdng oxy hoa... [3, 5-8]. Cac sin pham ding
tinh dau vo qua cam sanh nhu banh keo, dd ung, my
pham,... trong d6 c6 xa phong. Tinh diu v6 qua cam sanh
duoc ing dung phéi ché vao xa phong khong chi tao mui
huong dic trung dé chiu, than thién ma con mang lai nhiéu
cong dung tt vé mat sinh hoc khi st dung. Bén canh do,
nudc ta 6 san lugng va cac mat hang ca phé phong phu va
tiém nang. Trong d6, ca phé mit 1a loai chiu dugc sy bién
d6i cta khi hau cing huong vi ddc biét. San lugng hat ca
phé cang ddi dao thi lugng 16n phé pham vo qua ca phé s&
gdy tac dong dén cudc song. Cho nén, cac san pham hiru
ich dugc tao ra tir vo qua ca phé nham tang tinh kinh té va
bao vé méi truong duge chii y. Nhom tc gia huéng dén
tdn dung vo qua ca phé mit tao than sinh hoc dé phéi ché
vao xa phong. Xa phong than sinh hoc c6 tac dung giam do
nhon cho da, diéu tri mun, thu nhé kich thude 15 chan long,
chéng 130 héa da, gitip da cang va sin chic hon. Xa phong

Abstract - The essential oil of Citrus nobilis peel is a volatile
liquid with a pale yellow color, characteristic natural aroma, and
spicy taste. The presence of 05 compounds (99.77%) was
determined by GC-MS method, of which D-limonene accounts
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01 yeast mushroom Candida albicans with ICso 82.34 pg/uL. The
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v6i kha nang loai bo cac Vét ban, dudng 4m da mém min,
hd trg tri mun, ngan ngira nép nhin ldo hoa trén da, dong
thoi tao cam gidc dé chiu, thich tha va an toan tir nguon
nguyén li¢u déu dira, dau olive ph01 tron v4i than sinh hoc
tir vo qua ca phé mit két hop véi tinh dau vo qua cam sanh
da duogc nghién cuu.

Bai bao nay trinh bay két qua vé thanh phan hoa hoc;
tinh khang khuén, khang ndm cuia tinh dau vo qua cam sanh
va két qua diéu ché xa phong tir cac nguyén liéu dau dira,
dau olive phdi tron voi than sinh hoc tir vo qua ca phé mit
cung tinh dau thu dugc.

2. Nguyén li¢u va phwong phap nghién ciru
2.1. Nguyén ligu, héa chit va thiét bi
2.1.1. Nguyén li¢u

_ V06 qua cam sanh tuoi ¢ cho Bﬁy mdi, thanh phd Pa
Nang va da duoc TS. Tran Quang Dan thudc Khoa Sinh -
Nong nghiép - Moi truong, Truong Pai hoc Su pham - Dai
hoc Pa Nang xac dinh tén khoa hoc 1a Citrus nobilis voi
mau tiéu ban ky hi€u CNOOL. V6 qua cam sanh sir dung dé
lay tinh dau khong bi nam moc hay sau bér}h, khong bi dap
nat hay thoi hong va cé chat lugng dong déu.

V6 qua ca phé mit tai Quang Tri duoc tan dung sau qua
trinh boc tach liy hat ca phé mit rdi dem rira sach, cit nho,
sdy kho va xay min thu dugc bot vo qua ca phé mit, sau d6
nung 6 450°C trong 1,0 gio dé€ thu than sinh hoc [9].
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Dau dira thu dugc qua qua trinh trich ly com dira voi
nudc cat bang phuong phap gia nhiét.

Dau olive nhan hi¢u Olivoila xuat xir Tay Ban Nha
dugc mua tai si€u thi Mega Market, Pa Nang.

2.1.2. Héa chdt

Nudc cat mot 1?1n, sodium sulfate khan, sodium
hydroxide, hydrochloric acid, barium chloride, silver
nitrate, diethyl ether, ethanpl, citric acid, methyl da cam,
phenolphthalein déu dat chat lugng phan tich.

2.1.3. Dung cu, thiét bi

Céc, binh gﬁu, pipet, buret, 6ng dong, khuon silicon, b
Clevender, bép khuay tir va thiet bi GC-MS cta hang
Agilent voi GC 7890A, MS 5975C.

2.2. Phwong phdp nghién ciru
2.2.1. Xdc dinh chi tiéu héa Iy va cam quan tinh ddu

- Ty trong cua tinh du & 20°C: TCVN 8444:2010;

- Chi s6 acid: TCVN 8450:2010;

- Chi sb ester: TCVN 8451:2010;

- Cam quan tinh dau: TCVN 8460:2010.

2.2.2. Xdc dinh thanh phan héa hoc cia tinh dau

Maiy GC-MS Agilent 7890A/5975C v6i cac thong s6
cu thé:

- BO phan GC: nhiét do tir 35°C dén 450°C, do phan
giai la 1°C, toc d6 gia nhiét 0,1°C dén 120°C/phut,
thoi gian chay mau t6i da la 999,99 phut, loai cot: HP-
SMS véi chiéu dai: 30m, duong kinh: 0,25mm, d6 day:
0,25um.

- Bo phan MS: EI véi m/z tir 20 d&én 500 amu, d6 lap lai
thoi gian lqu < Q,OOIZ phut, d6 lap lai dién tich < 2,0 RSD,
khoang khoi pho 1a 1050 amu, nang lugng ion hoa tir 5 dén
241,5eV.

2.2.3. Xdc dinh hoat tinh khang khudn, khding ndam cia
tinh dau

Chung vi khuép ATCC cua Vién Kiém nghiém V¢ sinh
An toan Thyc phdm Quéc gia duge s dung thir nghiém
bao gom:

- Gram am (-): Escherichia coli ATCC25922,
Pseudomonas aeruginosa ATCC27853, Salmonella
enterica ATCC13076;

- N4m men Candida albicans ATCC10231.

Pha loang da nong do6 [10] duoc dung dé xac dinh kha
nang khang khuan va khdng ndm thong qua gia tri MIC.
M4u hoa tan trong DMSO 100% tai cic ndng do khac
nhau. Déng thoi, dung dich vi khuin hoic nim
2x10* CFU/mL duoc chuén bi va LB 1a méi trudng
nudi cdy.

Cho 5,12 uL dung dich mau thir 10 mg/mL vao 100 puL
mdi truong LB & hang dau tién, sau d6 giam % ndng do vao
cac hang chtra 50 pL toi khi nong d 2 pg/mL thi cho
50 uL dung dich vi khuan, ndm 2x10* CFU/mL va i &
37°C. Xac dinh gia tri MIC bang may quang phd Biotek va
phin mém Raw data. Streptomycin cho vi khuan va
cyclohexamide cho nam 1a cac chat dbi ching duong.

2.2.4. Piéu ché xa phong

Soapcalc.net 1a mot phdn mém phd bién, duoc biét dén
trong viéc hd trg tinh ton tao cong thirc xa phong. Nhém
tac gia sir dung phan mém soapcalc.net hd trg cho viée
dung lugng NaOH, nudc cAt mot 1an, hdn hop dau thyc vat
va tinh dau co sy diéu chinh phu hop dé diéu ché xa phong
tir ddu dira, du olive phéi trdn voi than sinh hoc tir v qua
ca phé mit két hop voi tinh diu vo qua cam sanh trong
phong thi nghiém theo quy trinh: cho tir tir 26,49 g dung
dich NaOH 28,58% vao 50 g hdn hop dau dira va diu olive
v6i ty 1& 1:3. Hon hop duge khudy bang con tir ¢ toc do
1500 vong/phiit cho dén khi sét lai thi cho 5,0 gam than
sinh hoc tir vo qua ca phé mit cting 2,0 mL tinh dau vo qua
cam sanh va 15 mL citric acid vao (diéu chinh pH) dén khi
sanh lai, ddng déu va dat pH ~ 7 thi d6 xa phong vao khuon
silicon. Sau 24 gio, xa phong dong cimg thi lay xa phong
ra khoi khuon, thu dugc banh xa phong thanh pham.

Mau xa phong thanh pham dugc danh gia cac chi tiéu
Ve ngoai quan, kha nang tdy rira, cac chi tiéu hoa 1y bao
g6m khdi luong banh xa phong, ham lugng acid béo, ham
luong sodium hydroxide va ham lugng sodium silicate theo
phuong phéap da quy dinh trong TCVN 1557:1991.

3. Két qua va thao luin
3.1. Chi tiéu héa Iy va cam quan tinh diu

Két qua chi tiéu hoa Iy va cam quan tinh dau duoc biéu
thi trén Bang 1.

Tinh dau tir vo qua cam sanh 1a chit 16ng mau vang
nhat, dé bay hoi v6i huong thom dic trung, vi cay va nhe
hon nué6ce véi ty trong 0,847. Cam quan va ty trong nay
tuong thich v&i cong bd & cac tai lidu [3, 5]. Do véi chi sb
acid va ester thi c6 su khac biét so v6i cac cong trinh [3, 5],
c6 thé do sy khac nhau vé thanh phan héa hoc.

Bdng 1. Chi tiéu héa ly va cam quan

STT | Cic chi tiéu Két qua trung binh
1 | Ty trong, d2o® 0,847
Chi s acid
3 (mg KOH/g) 0,542
Chi s6 ester
3 (mg KOH/g) 1,379
4 Cim quan Cl}at %(.)ng de b?.y hoi, mau vang nhat.
C6 mui thom déc trung va vi cay.

3.2. Thanh phan héa hoc ciia tinh dau

Két qua dinh danh cac hop chét hoa hoc trong tinh dau
vo qua cam sanh dugc biéu dién ¢ Hinh 1 va Bang 2.
Bing 2. Thanh phan héa hoc

STT Thb:p’fzg lwu Hop chét Hﬁ“(‘o/lo‘;‘-mg
1 7,891 o-Pinene 0,80
2 8,976 Sabinene 0,06
3 9,596 B-Myrcene 2,17
4 9,917 a-Thujene 0,14
5 10,699 D-Limonene 96,60
Téng 99,77
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Hinh 1 va Bang 2 chi ra ¢6 05 hop chat thuoc nhom chét
monoterpene (99,77%) trong tinh diu v&i thanh phan chinh
1a D-limonene (96,60%) va B-myrcene (2,17%). Bao céo
nay khép voi céc tai liéu [3, 4, 5].
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Hinh 1. Sic ki d6 GC-MS
3.3. Hoat tinh khding khudn, khdng ndm ciia tinh diu
Két qué kha nang khang vi khudn Gram (-) va ndm men
cua tinh dau mo ta trong Bang 3.
Bing 3. Hoat tinh khéng khudn, khdng ndm

Gram am (-) NAm men
-2 § E = = s »
~ ~ ~
Miu S<| I§| T §¢
S 9 S % S S = 2
s ° S = g % SE
2 §5| 3 ° S
<] & S =]
MIC (pg/mL)
_ Tinh dau 256 | 512 | >s512 | 128
vO qua cam sanh
Streptomycin® 0,032 0,256 0,128 -
Cyclohexamide® - - - 0,032
ICso (ng/mL)
_ Tinh dau 136,96 | 24044 | >512 | 8234
vO qua cam sanh
Streptomycin® 0,00945 | 0,06867 | 0,04567 -
Cyclohexamide® - - - 0,01046

“Poi chimg dwong cho vi khudn; *Péi chimg dwong cho nam
Béng 3 ghi nhan tinh diu wc ché dugc su phat trién
cua Escherichia coli va Pseudomonas aeruginosa véi
ICso twong mg 136,96 va 240,44 pg/uL, khong tc ché
duoc sy phat trién cta Salmonella enterica. Bén canh do,
tinh diu vo qua cam sanh ciing khang ndm Candida
albicans v6i 1Csp 82,34 pg/ulL. Thir nghiém nay phu hop

v6i cong bd khang Escherichia coli cta tinh dau vo qua
cam sanh [7] va kha nang khang Escherichia coli,
Pseudomonas aeruginosa, Candida albicans cua tinh dau
cac loai thude chi cam quyt (Citrus) nhu tinh dau vé qua
budi [11].
3.4. Chi tiéu ngogi quan, kha nang tdy riva va chi tiéu héa
Iy ciia xa phong thanh phdam
3.4.1. Chi tiéu ngoai quan va kha nang tdy rira

. Xa phong thanh ph?lm thu duoc c6 két cau chic, clng,
dong nhat, khong c6 vét nat (Hinh 2).

Hinh 2. Xa phong thanh phim
Bé mit cua banh xa phong c6 sy san sui nhe do phdi
tron than sinh hoc tr vé qua ca phé mit. Xa phong thanh
pham c6 mau xam den véi sy dic trung hwong thom cam
sanh cua tinh dau. Nhu vy, chi tiéu ngoai quan cia xa
phong didu ché dugc déu dat TCVN 2224:1991.

Hinh 3. Khd ndng tdy rira ciia xd phong thanh pham
(a) Trudc khi rica, (b) Rira voi xa phong, (c) Sau khi rira

Thir nghiém st dung xa phong thanh pham vao viéc
tay rira cac vét myc ban trén tay da cho két qua cac vét
ban duoc rira sach va tao nhiéu bot voi nudc sinh hoat
(Hinh 3). Trong qué trinh rira, xa phong ludn tao sy dé
chiu va thich tha vi mui thom dic trung tir tinh dau vo qua
cam sanh va su mém mai trén da tay. Sau khi st dung xa
phong thi da khong c6 hién tuwong bi kho va di tng. Quy
trinh diéu ché xa phong thanh pham tao ra glycerol c6 vai
tro dudng am da tir phan g xa phong hoa chét béo dang
tong quat:

(RCOO);C3Hs + 3NaOH — 3RCOONa + C3Hs(OH)s
3.4.2. Chi tiéu hoa ly

Két qua chi tiéu hoa ly cua xa phong thanh phdm gdm
khdi lugng banh xa phong, ham lugng acid béo, ham lugng
sodium hydroxide va ham lugng sodium silicate dugc minh
hoa ¢ Bang 4.
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Khdi lugng trung binh ctia banh xa phong thanh pham,
ham lugng acid béo trung binh, ham Iugng sodium
hydroxide trung binh déu dat TCVN 2224:1991. Ham
lwong sodium silicate trung binh ctia xa phong thanh phim
duoc xac dinh la 8,563%.

Tir cac két qua vé chi tiéu ngoai quan, héa 1y va tinh
tay rira cho thdy xa phong thanh pham an toan v&i nguoi
st dung.

Bdng 4. Chi tiéu hoa Iy cua xa phong

Két qua
Chi tiéu \ \ N
Linl | Lan2 | Lin3 | Trung
binh
Khoi luong banh xa | ¢ 555 | 90257 | 80,258 | 80.258
phong (g)
g/i;n luong acid béo | g 456 | 79 457 | 79.457 | 79.457
Ham lugng sodium
hydroxide (%) 0,037 | 0,036 | 0,037 | 0,037
Ham ‘luong sodium | ¢ 503 | 564 | 2563 | 8.563
silicate (%)

4. Két luan

Tinh dau vo qua cam sanh thu nhan tir phuong phap
chung cat 16i cudn hoi nudc 1a chat 16ng mau vang nhat,
¢6 huong thom dic trung, khang duoc cac chung vi khuan
Escherichia coli; Pseudomonas aeruginosa, khang nim
Candida albicans va hop chit dinh danh chinh Ia
D-limonene (96,60%) va f-myrcene (2,17%). Pong thoi,
tinh diu vo qua cam sanh dugc sit dung phdi trén vao
xa phong dugc didu ché tir cac thanh phan dau dira va dau
olive két hop véi than sinh hoc tir vo qua ca phé mit.
Xa phong thanh pham cé chi tiéu ngoai quan va héa ly
dat TCVN 2224:1991, ¢ kha ning tiy rira, dudng 4m va
an toan.
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