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MO PAU

V6 céc loai cay citrus: cam, chanh, budi... tir lau da duoc st dung dé san xuit tinh dau &
cac nude cong nghiép trén théi gidi nhue My, Y. Tinh dau citrus ¢6 mui thom d& chiu, ham luong
limonen cao duoc st dung rong rii trong thuc phdm va my phdm. Trong cac nghién ctru gan ddy
con cho thiy limonen con c6 tac dung tan soi, pha khéi u...Ngoai ra theo mot vai nghién ctru
méi day cho thay thanh phan cta nudc qua quat di co lai thanh cao quit co chira flavonoid,
phytostereol, steroid, carotenoid...ddc bi¢t c6 chira ankaloit dugc tinh cao. Tinh dau cua cay an
trai ¢6 mai ho Citrus (ho cam chanh) c6 thanh phan chinh 13 D-limonene (chat co kha niang
khang khuan va chdng oxi héa cao) va cac hop chat khac nhau. Cac dic tinh khang khuan cta
tinh ddu da duoc cong nhan trong nhidu thé ky, voi nhu cau ngay cang ting tir nhimg thay doi
trong xu hudng tiéu ding va ting su phan ldp mam bénh khang khang sinh, can phai tim ra cac
chét diét khuan dua trén hoa chat. Tinh dau tir cac loai @n trai ¢6 mai ho Citrus chi dé su dung
trong thuc phém ma con dugc cong nhan 1a an toan va cé tac dung uc ché ca & dang dau va hoi
truc tiép chéng lai mot loat vi khuan Gram duong va Gram am. Nhom cac loai dau nay co thé
cung cap cac chat chong khuan ty nhién ma nganh cong nghiép thyc pham yéu cau phai dap ung
ca cic yéu cau cua nd va ciia ngudi tiéu ding. Viét Nam véi diéu kién thién nhién nhiét di rat
thuan lgi cho viéc hinh thanh va phat trién cac loai thuc vat, trong d6 cac loai cdy ¢ chira tinh
dau dang duoc khang dinh 13 doi dao va doc dao. Hién tai, c6 mot sb co so tai Viét Nam da tién
hanh chung cat ldy tinh dau chanh va khi phan tich mot s mau tinh diu chanh trén thi truong
cho théy chét lugng tinh dau chua cao, mot sd thanh phﬁn chinh trong tinh dau co ti 18 thép va
khong dat mot s6 tiéu chuan vé tinh dau theo quy dinh TCVN. Diéu nay han ché rat nhiéu kha
nang cung cip tinh dau chanh trén dién rong hodc lam nguyén liéu cho cac co s san xut my
phém, duoc phém, huong liéu.

Chinh vi thé, thu nhén tinh dau tir vé qua va tim dugc diéu kién bao quan thich hop dé phat
trién da dang cac san pham khac nhau va trich ly tinh dau tir vo qua la giai phap hiéu qua dé tan
dung ngudn chanh thir cip c6 gia thanh thap, kho tiéu thy tuoi va chiém ty trong cao; dong thoi
tao ra san pham co gié tri gia tang cao, gop phan nang cao gia tri kinh té ctia cdy chanh cta dia
phuong, tao thi truong on dinh cho nguyén lidu tiém ning cia tinh; tir 46 xay dung chudi lién
két san xuat - tiéu thy theo hudng bén viing, c6 dau ra on dinh.



CHUONG 1 TONG QUAN
1.1.  Téng quan vé tinh dau

Tinh dau gém nhiéu hop chit d& bay hoi ( chu yéu 1a cac tecpen va céc tritecpenonit), cd
mui dic trung tuy thudce vao ngudn gbe cung cip nguyén licu tinh dau. Hé thuc vat c¢6 tinh dau
khoang 3000 loai, trong d6 ¢6 150- 200 loai cd y nghia cong nghiép.

Tinh diu 13 hdn hop cac chit hitu co tan 13n vao nhau, c¢6 mui dic trung. O nhiét do
thuong hau hét tinh dau & thé long, c6 khdi lugng riéng bé hon 1 (trir mot vai tinh dau nhu qué,
dinh hwong...), khong tan trong nudc hoic tan rat it, nhung lai hoa tan t6t trong dung méi hitu co
nhu ancol, ete, chat béo...Tinh du bay hoi vdi hoi nude, c6 vi cay va ngot, nong bong va cé tinh
sat trung manh.

Tinh déu c6 hai loai: Nguyén chit va tinh dau hdn hop.

Tinh ddu nguyén chit: Hoan toan khong co doc td khong co chat bao quan hoa hoc nén
rat an toan cho ngudi st dung va mang lai két qua nhanh khi diéu tri. Tinh dau xut phat tir nhiéu
qudc gia.

Tinh dau khong nguyén chat duoc pha tron véi cac loai tinh dau khac nhau. Thanh phan
hoa hoc cua tinh dau gébm tecpen va nhitng dan xuat chira oxi cta tecpen (nhu ancol, andehit,
xeton, ete...). Mac du co nhiéu ciu tir nhu vay nhung thuong mot vai cAu tir chinh ¢6 gia tri va
c6 mui dic trung cho tinh dau do.

Phuong phéap pho bién dé tach tinh dau tir cay co 1a chung cat bang 16i cudn hoi nudc.
Néu cac chat trong tinh dau bi phan huy bang chung cat 16i cudn hoi nudc thi ngudi ta s dung
phuong phap chiét bang dung méi hitu co (vi du nhu ete dau hoa, benzen...). V& mit thyc hanh
tinh dau c6 thé xem nhu “mot hdn hop thién nhién c6 mui, phan 16n c6 ngudn gdc tir thyc vat”,
chi c6 mot sd it ngu(‘A)n géc tor dong vat. Tinh dau duogc phan bd rong trong hé thuc vat, dac biét
tap trung mot s6 ho nhu ho citrus, ho hoa tan, ho ctic, ho hoa méi, ho long ndo, hg sim, ho cam,
ho gung...Tinh dau dugce chiét tir moi bd phén cta cdy nhu canh hoa, 14, canh, 1é, vO trai, hat, vo
cay...

Tinh dau chta trong thuc vét c¢o thanh phan khong 6n dinh. Ham lugng tinh dau phu
thudc vao nhidu yéu té nhu giéng, di truyén, dat tréng, phan bén, thoi tiét, anh sang, thoi diém
thu hoach. Trong cac bo phan ciia cdy ham luong tinh dau ciing khac nhau. Can phai hiéu biét
nhu vay dé xac dinh thoi gian thu hdi cho ham lugng tinh dau nhiéu nhat va chat lugng t6t nhat.
Tinh dau 1a san phdm cudi ciing ciia qué trinh trao ddi chat va khong dugce sir dung trd lai cho
hoat dong song cua cay.

1.1.1. Pic diém cay chanh khong hat

Cay chuc - chanh Thai — Kaffir lime — hay con goi la chanh Kieffer, chanh Makrut,
hoac chanh Magrood, (Bai Ma-gkood, PewMa-gkrood) 1a mét loai chanh ban dia cua Lao,
Campuchia, Thai Lan, Indonesia, Malaysia, Philippines va Vi¢t Nam. N6 duoc sir dung phé bién
trong am thuc bong Nam A, dic biét 1a trong am thuc Thai Lan. L4 cua loai cay nay la mot gia
vi ddc trung 1am nén mot trong nhing tinh hoa cta nén 4m thuc Thai - mén Tom Yum nbi tiéng



toan cau. Chanh Thai — Chanh chic 13 cdy than gd c6 do cao tir nhd dén trung binh, cay truéng
thanh c6 thé cao tir 2m dén 10m. Than cdy c6 gai ngang. L4 xoan xoan thudn hay ngon gido,
mép khia ring hay nguyén, chép tron hay 16m, c6 khi nhon, mau xanh tham thuy kép, moc ddi,
cudng 14 c6 canh rat rong, co khi ciing to bang phién 14 (tao nén hinh 14 gan twong tu sé 8 nén
con duoce goi v6i tén "4 chanh sé 8"), 14 ¢6 tinh dau, mui thom ndng. Toan cdy chanh chic c6
tinh dau rat thom nén duoc ung dung rong rai trong nhiéu linh vue tir 4m thue, duoc phém dén
my pham, trong d6 b phan duge sir dung nhiéu nhat trén cdy la 14, va qua (voi nude cdt, vo
qua).

Hinh 1. 1 Qua chanh c6 hat

1.1.2. Pic diém cay chanh c6 hat
Chanh Khéng Hat (Citrus latifolia) dugc John T. Bearss lai tao tai California, My vao

nam 1895. Phan bd & Viét Nam chu yéu & cac tinh mién Nam. Cay cao tir 1 — 3 m, thudng moc
x0e, tan rong, than co gai, 14 hinh tring c6 mép rang cua. Hoa chanh mau trdng nga vang,co gan
mau tim nhat, no theo tirng chum. Qua chanh khi chin ¢c6 mau xanh hoac vang, thit qua c6 vi
chua. Tép chanh mong nuéc nam xép chong 1én nhau. Gan nhu tat ca cac bo phan cia ciy chanh
déu mang mot mui thom rat dic trung va kha da dang vé chang loai. Cay cho trai quanh nam,
nén con goi la chanh tiz quy do loai chanh nay cho ra trdi quanh nim. ¢ thé cho ning suat qua
150 — 200 kg/nam/cay. Mot wu diém noi troi ma it loai chanh nao co6 dugc. Chanh Khong
Hat con c6 stic khang bénh rat manh, nhat 1 khong thy bi nhiém bénh vang 14 gan xanh nhu cac
loai cay c6 mui khac. Cay d& trong va dé cham séc. Tuy nhién mudn dat ning suat, chat lugng
cao can duoc cung cip diy du dinh dudng nhu nhiing loai cay trong khéc.



Hinh 1. 2 Qua chanh khong hat

1.1.3. Pic diém cay chanh chdc 7 ‘ , ,

Chanh c6 hat (Citrus aurantifolia) O Viét Nam, diéu kién khi hau dat dai rat thuan lgi cho
viéc phat trién cac gidng Citrus. Céc loai chinh yéu dugc trong tir bic vao nam trong cac vuon
cdy an trai & ndng thon cac ving Ha bic, Hoa Binh, Ha Tay, Nghé An, Ha Tinh, Nha Trang,
Pong Nai, Can tho. Qua chanh ta c6 kich thudc nho hon, nhiéu hat hon, ham luong axit cao hon,
mui vi ndng hon va vé mong hon so véi loai chanh khong hat (Citrus latifolia). Chanh ta duoc
wa chudng vi mii vi didc trung ciia nd so véi cac loai chanh khac - cu thé 1a vi chua va ding nong
hon - va thuong duoc dung 1am mit cao cap.

Hinh 1. 3 Qua chanh chic

1.2.  Téng quan tinh hinh nghién ciu, luan giai muc tiéu va ndi dung nghién cieu

1.2.1. Ngoai nudc . o ) )
Chat thom n6i chung hay tinh dau ndi riéng da gan lién véi cuoc song va gan
lién v6i nén van minh cia nhan loai tir hang nghin nam nay. Tinh dau vén 1a nhitng giot rat nho,
tinh tly, c6 dic nhat cua cac loai thao dugc, ddi khi nd chi 1a nhitng phan tr thom dugc hinh
thanh qua chirc nang diéu tiét trong cac loai than cay né tao nén sy hap dan, quyén ri, mang lai
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stc séng, su tuoi tan va tao thém sy phong pha cho cudc sbng. N6 1a hdn hop cac chat hitu co
tan 1an vao nhau, c6 mui dic trung. O nhiét d6 thuong tinh dau hau hét ¢ thé long khdng tan
trong nudc hoic tan rat it, nhung lai tan tét trong dung méi hitu co nhu ruou ete, chat béo [1, 2].
Tinh dau bay hoi véi hoi nuéc, ¢d vi cay va ngot, néng bong va cd tinh sét trang manh. Tinh dau
dugc st dung rong rii trong nganh cong nghiép my pham, dic biét 14 trong san xuit cac loai
nude hoa khac nhau, sita tim, kem dudng toc, dau goi, va 1a thanh phan cua chit khir tring va
thube trir su [3-5]. Cac thanh phén phenolic, hién dién trong cac loai tinh dau, duoc biét 1a o
hoat tinh khang khuin va mét sd thuong dugc cong nhan 1a céac chét an toan; do do, ching duogc
str dung dé ngan chin su phat trién cua vi khuan ban dia va cac chat gdy 6 nhiém [6]. Tinh dau
thue vat da dugc st dung trong hang ngan nim dé bao quan thuc pham, dugc pham, thudc thay
thé va liéu phap tu nhién [7, 8]. Tinh dau 1 hdn hop phirc tap ctia cac hop chét trong lugng phan
tir thap duoc chiét xuét tir thuc vat bang cach chung cat hoi nudc va cac dung moi khac nhau.
Nhitng chiét xuat ciia né dugc hinh thanh bai mot sy két hop cua hdn hop nhitng hop chat hoa
hoc dé bay hoi tir don gian dén phirc tap bao gom cac hop chat ndi troi nhu terpene, aldehyde,
alcohol va ketone. Day 13 nhitng hop chat c6 nhiéu trong thuc vat.

O nhiét d6 thuong, tinh dau & thé long, trir mat sb truong hgp nhu methol, camphor,...1a &
thé ran. Pa sd tinh dau khong c6 mau hodc ¢c6 mau vang nhat, tinh dau c6 vi cay va héc, c6 mot
s6 tinh dau ning hon nudc nhu tinh dau dinh hwong, tinh dau qué. Ty trong thay d6i theo thanh
phan hoéa hoc. Néu tinh diu c6 chta thanh phan chi yéu 1a hydrocarbon terpenic thi ty trong
thap, tinh dau c6 hop chéit chira oxy hodc nhan thom thi ty trong cao hon. Tinh dau cé chi s6
khiic xa cao hay thap tily theo thanh phan cac chat chira trong tinh dau 1a no, khong no hoic c6
nhan thom. Néu tinh dau c6 nhiéu thanh phan hay c6 nhiéu day ndi d6i thi chi s6 khtc xa cao.

Turek va Stintzing (2011b; 2012) cho thay nhiing thay dbi trong mot sb loai tinh dau da
duoc thuc déy dudi tac dong cua anh sang, tuy nhién, cac loai dau tir cac loai thuc vat khac nhau
phan g khac nhau [9]. Du6i anh huong cta anh sang, nhiét 4o, khong khi, nuée tinh dau dé bi
oxi hoa va c6 thé bi nhwa hoa mot phan. Do am da duoc coi 1a mot 1y do ¢ thé dan dén sy bién
tinh cta tinh dau [9]. Alcol trong tinh dau bi oxy hoa thanh aldehyd, aldehyd bién thanh acid.
Céc hop chét ndi d6i dé bj oxy hoa hodc tham gia vao phan tng cong hop. Cac hop chat ceton va
aldehyd dé bi aldol héa tao nhya khi ¢6 sy hién dién ctia kiém. Nhiéu thanh phéan c¢6 cdc nhom
chtrc khac nhau c6 thé tham gia cac phan tmg, 1am thay d6 tinh chit cta tinh dau.

Trong mét nghién ciu khac, thanh phan dé bay hoi ciia vo C. hystrix ¢ Sri Lanka thu
duoc bai HS-SPME (Chiét xuét vi pha rin Headspace) dd xac dinh tong cong 45 hop chat. Cac
thanh phan chinh 1a Citronellal (12.267%), o-pinene (9.244%), 3-Carene (18.310%), D-limonene
(11,538%), o-Cadinene (4.290%), Copaene (4.290%), linalool ( 4,020%), Caryophyllene
(3,988%) va y -Cadiene (3,544%), chiém khoang 71% tong sé hop chat duoc phat hién [10]. Céac
bién thé thudc tinh noi tai cua C. Hystrix co thé chi yéu 1a do cac k§y thuat chiét xuat khéac nhau,
diéu kién bao quan, d6 chin cua qua hoic cac yéu té méi truong va su truyén khéac nhau, giéng
cdy trong va cac vung khi hau va dia ly khac nhau. Trong nghién ctru caa Jantan et al. (1996) da
tién hanh phan tich thanh phan hoéa hoc cua cac loai tinh dau thuoc ho Citrus, dugc xac dinh
trong vo cua tinh dau C. hystrix ¢4 thanh phan cha yéu 1a monoterpen (97,2%) trong do6



limonene (14,2%), B-pinene (39,3%) %), terpinen-4-01 (8,9%) va citronellal (11,7%) la thanh
phan chinh. Cac monoterpen khac véi s luong dang ké 1a: citronellol (3.0%), o-terpineol
(3.0%), a-terpinene (2.4%), o-pinene (2.0%) va linalool (1.9%). Muodi bay thanh phan
Sesquiterpenoid duoc xac dinh trong tinh dau nhung vai s6 lugng nhé va chi chiém 2,6% luong
tinh dau [11]. Hongratanaworakit va Buchbauer (2007) da st dung cac nguyén liéu tho duoc thu
thap tir Thai Lan, chiét xuat va phan tich tinh dau C. hystrix cha yéu bao gébm hydrocarbon
monoterpene véi B-pinene (30,73%) va Limonene (18,76%) 1a thanh phan chinh. Céac thanh phan
nho khac la a-terpineol (8,35%), terpinene-4-ol (10,63%), B-terpinene (6,18%), terpinolene
(5,09%) va a-terpinene (5,09%) [12].

Trong Khi d6, Loh et al. (2011) da thir nghiém trén 1& caa C. hystrix, cac monoterpen oxy
duoc tao ra trong tinh dau 14 chanh Kaffir chira khoang 86,15% tong luong tinh dau. Thanh phan
chinh duoc dic trung boi dau 1a chanh kaffir 1a B-citronellal, chiém 66,85% tong luong dau. Tiép
theo & linalool (3,90%), citronellol (1,76%) va B-citronellol (6,59%) [13]. Tuong ty khi ham
luong B-Citronellal chiém 66,9% trong nghién ctu cua Othman et al (2016) [14]. Nam 2013,
Norkaew et al da st dung phuong phap chiét xuat carbon dioxide siéu toi han (SCDE) dé chiét
xuit tinh dau, két qua cho thay cac hop chat chinh thay d6i nhiéu so véi cac phuong phap khac
véi B-Citronellal (1,33%), p-Citronellol. (0,87%) va Nerolidol (2,0%) [15]. Cubi cing, Haiyee et
al. (2012) da st dung phuong phap chiét chat long cé ap suat (PLE) dé chiét, két qua cho thay p-
Citronellal chiém 25,87%, B-Citronellol 4,02%, B-Linalool 3,22%, Naphthalene 2,18%. Ham
luong B-Citronellal trong nghién ciru nay cao hon cac nghién ciru khac do tinh chét cua 10 vi
song, 10 vi séng c6 hiéu qua hon ddi véi cac hop chat chira oxy trong cong thirc phan tir, vi vay
ham Iuong B-Citronellal chiém 81,427% [16].

Nghién cau 2006 Okonkwo va cong su da thiét ké, xay dung va chay thar md hinh pilot
dé san xuat cac loai tinh dau (0,864 I/h ) tir 14 bach dan. Phan tich cho thiy téc d6 hoi nuéc di
qua 16p 14 c6 thé léch khoi mbi quan hé tuyén tinh véi dudng cong tly thudc vao kha ning tai.
Mot ty 1¢ san xuét tinh dau/la 3.0x102ml/g da thu duoc. Khi thiét ké mot nha may thi diém, bé
chira c6 kich thudc 0,45 m diam va chiéu dai 1,65 m [17].

Soto-Armenta (2017) Nghién ctu vé quy trinh chung cét hoi nuée dé 13y tinh dau tir 14
Lippia graveolens di dugc danh gia & quy md phong thi nghiém va pilot. Cac thong sé duoc
phan tich 13 luu luong hoi va d6 xdp, anh huong cua chung dén ning sut chiét duoc xac dinh.
Anh huéng cia dong hoi duoc tim thay 1a mot thong sé quan trong trong qué trinh chung cat hoi
nuéc. Cac chat chiét xuat thu duoc phan tich béi GC-MS. Carvacrol, thymol va B-cymene tao
thanh cac thanh phan chinh caa L. graveolens & ca hai quy mo. M6 hinh dwoc thir nghiém cho
thdy phd hop véi dit liéu thuc nghiém cho L. graveolens. Két qua cho thdy ning suit 16n nhét
(4,41%) thu duoc ¢ quy mo phong thi nghiém [19].

1.2.2. Trong nwoéc

Hién nay, tai nudc ta c6 kha nhiéu céac dé tai nghién ctru hay cac luan van tdt nghi¢p, luan
van cao hoc trinh bay vé vé nguon gbc, cac thanh phan héa hoc cua ciy ho Citrus ciing nhu cac
phuong phap chiét tach tinh dau khac nhau. Cho dén nay, theo tim hiéu ciia nhém nghién ciru,
céc nghién ctru trude d6 hau hét con han ché tap trung vao yéu t anh hudng dén tinh chat tinh
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dau & cac diéu kién khac nhau. Bén canh d6, chanh chic cling la nguén nguyén li¢u méi duogc
phat hién trd lai nén khéng c6 nhiéu ctru ddi voi lai nay, diéu nay cling 1a nguyén nhan din dén
cac cong bd con han ché trén dong nguyén liéu nay. Tran Thi Kim Ngin va cong su (2019) da
nghién ciru chiét tach tinh dau tir vo chanh chic bang phuong phap 16i cudn hoi nudce. Tinh dau
kaffir voi (Citrus hystrix DC) trong nghién ciru nay cho cac dic tinh hoa 1y ciia n6 va thanh phan.
San luong tinh dau dat dugc 1,8%. Cac thong sb hoa Iy bao gdm ty trong trung binh (0,8587g
/em3), chi s este (4,203 mg KOH/g) va chi s axit (0,667 mgKOH/g). Tinh dau chira 20 thanh
phan chinh trong d6 thanh phan chinh 1a p-pinene (34,741%), sabinene (23,637%), D-limonene
(19,08%), citronellal (8.181%) va a-pinene (3.378%). Két qua thu duoc cho thiy vo Citrus
hystrix chira lugng a-pinene nhiéu hon trén mot don vi thé tich tinh dau. Két qua cho thay céac
thanh phan hoa hoc khac nhau ciing nhu cac tinh chat hoa 1y cta tinh dau bi anh hudng boi diéu
kién méi truong, phuong phap chiét xuat va mua thu hoach [19].

Pay 1a mot trong nhimng két qua nghién ctru thudc dé tai cip BO cong Thuong "Nghién
ctru xac dinh kha ning khang mot sé nhém vi sinh vat cia tinh dau Trac (Citrus hystrix)" ciia
Bui Thanh Binh va cong sy (2019). Bai béo trinh bay két qua khao sat ham lugng, cac chi tiéu
cam quan, hoa 1y va thanh phan hoa hoc cua tinh dau vo trai va 14 chic (Citrus hystrix) trong tai
huyén Tri Ton, An Giang dugc chiét tach bang phuong phap chung cét 16i cubén hoi nudc. Thanh
phan héa hoc cua tinh dau duoc xac dinh bang phuong phap GC-MS. Trong khi thanh phan hoa
hoc chinh cua tinh dau vo 1a cac hop chat p-pinene (34,8 -36,6%), limonene (19,88-20,39%), -
phellandrene (22,70-24,12%), citronella (7,01-7,29%), a-pinene (3,55 - 4,05%) va terpinene-4-ol
(0,59-1,15%) thi thanh phan héa hoc chu yéu cta tinh dau 14 Trac 1a Citronella (75,82-77,09%),
Citronellol (13,03-15,50%) va Linalool (2,62-2,85%) [20].

Mot s6 két qua bude dau vé cong nghé chiét xuat va thanh phan tinh dau thu duoc tir vo
chanh khong hat tai Viét Nam duogc cong bd bdi nhém nghién cuu cua truong Pai hoc Cong
nghiép Thanh phé Ho Chi Minh (Huynh Thi Kim Nguyét va céng si, 2012; Lé Pham Tan Quéc
va cdng sir, 2012). Pay 1a hai nghién ctru ndi tiép nhau dé xac dinh diéu kién chiét xuit tinh dau
vo chanh thich hop bang phwong phép chung cat 161 cudn hoi nudc véi quy md phong thi nghiém
(Citrus latifolia). Két qua da dé nghi sir dung ty 1& nudc va vo chanh 1a 6/1 (v/w), thoi gian
chung cit 20 phut, ham luong tdi wu cua tinh dau thu duoc 1a 1 mL/50 g vo chanh tuong dwong
2% (w/w), v6i thanh phan chinh 14 limonene (56,62%), y-Terpinene (13,2%), p-Pinene (11,51%)
[21].

Tran Thién Hién va cong su (2019) da nghién ctru chiét tach tinh dau tir vo chanh ta
(Citrus aurantifolia) bang phuong phap chiét tach c6 su hd trg vi song, két qua da dé xuat mot sb
thong s6 k¥ thuat ciia quy trinh thu nhan tinh dau 1a: v chanh c6 kich thugc 1 dén 2 mm, ty 1¢
nguyén liéu: dung moi 1:3 g/mL, thoi gian chiét 1a 60 phit va cong suat vi song 450 W; hiéu suat
thu nhéan tinh dau dat duoc 1a 2,4%. Két qua GC-MS cho théy D-Limonene la thanh phﬁn chinh
chiém 71,898%, chiém ham lugng cao hon so v&i bdo cdo clia cic nghién ctru trude day [22].

Trong nghién ciu 2018 cia Dd Pinh Nhat va cong sy da tién hanh qué trinh chiét xuét
tinh dau gimg bang phuong phap chung cit nuéc & qui mo pilot. Cac yéu t6 anh huong dén ham
luong tinh dau ciia qui trinh chung cat tinh diu gimg da dwoc nghién ctru nham nang cao hiéu
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sudt san xuit va ung dung & qui mo cong nghiép. Két qua ctia nghién ctru cho thiy hiéu suét thu

hoi tinh dau cao nhét 14 0,4% (tinh theo vat liéu twoi) khi nguyén liéu duoc chung cat sau khi luu

trit & nhiét d6 phong trong 4 ngay duoc xtr li bang ép dun thoi gian chung cét 1a 150 phit tinh tir

giot dau tién, ti 16 nguyén liéu nude 1a 1:2 (kg/l), nhiét d6 chung cat 1a 130°C [23].

1.3.  Luin giai vé viéc dit ra muc tiéu va nhitng ndi dung, pham vi/ddi twong can nghién
clru Ciia dé tai

Trong nhimg ndm gan day, viéc st dung cac nha may trong san xuat dugc phdm ngay
cang tré nén pho b1en Cac nghién ciru khac nhau minh hoa cac hoat dong va hiéu qua cua cac
hop chit c6 ngudn gde tir ciy thude. Tinh dau, thu duogc tir cac loai thuc vat khac nhau da dugc
su dung va trong cac Ung dung thuc té va trong nhiéu linh vyc san xuét nhl‘r hop cha} khéng
khuan, thuoc va phu gia thuc pham [24-34]. Chanh thudc ho Rutaceae duoc trong chu yéu & cac
nude chau A khac nhau nhu Viét Nam va Thai Lan [35]. Qud chanh c6 tiém nang tuyét voi trong
nghién ctru khoa hoc do su hién dién ciia mot sé luong 16n cac hop chit hoat tinh sinh hoc c6
hoat tinh khang khuan va chdng oxy héa. Nghién ctru trude day cho thdy rang c6 cac hop chat
khac nhau thu dugc tir vo chanh C. hystrix tinh dau nhu a-pinene, myrcene, terpinolene, v.v, la
mot trong nhiing thanh phan quan trong cua chanh chuc, giip ngén ngura cac dac tinh gdy ung
thu va 1a chat chong ung thu [36, 37]. Qua chanh déng mot vai trd quan trong trong cac ng
dung huong liéu va my pham do cac hoat dong khang khuén ctia n6 [38] Chiét xuat tryuc tiép voi
nude 1a mot phuong phap chiét xuat pho bién va phu hop véi hau hét cac vat liéu thuc vat. K§
thut nay ciing khong tén kém va c6 tiém niang thwong mai hoa. Chat luong cia tinh dau chanh
chuc dugc ude tinh dya trén GC-MS [19]. Mac du cac nghién ctru trude déy da nhan manh rang
tinh dau c6 thé thu dugc tir 14 chanh chuc, ning suat dau dugc chiét xuat tir vé duge chimg minh
1a cao hon so v6i la [39]. Mat khéc, khau danh gia do bén tinh dau khi str dung va ung dung
trong cac san pham chua dugc dé cap dén.

Trong nhitng ndm gan day, nhiing thyuc vat cé chtra nhiing hop chat thom hay nhing chiét
xuét cta chung da duoc chil ¥ va quan tim ctia nhiéu nha nghién ctru ciing nhu ngudi st dung
boi vi chung ¢6 tac dung sinh hoc lién quan dén an toan stic khoe va sy phat trién vé thé chat cho
nguoi sir dung. Nhiing tinh chat d6 ¢6 dugce 1a do thanh phan tinh dau va thanh phan chuyén hoa
thir cép c6 trong thyc vat. Tinh dau duoc chiét xuét tir nhiu loai thuc vat khac nhau khong chi
c6 riéng trong hoa ma con ca cac loai thdo dugc, cay i va ca mot sd loai nguyén li¢u thuc vat
khéc.

Trong cong nghiép, tinh dau thuong dugc chiét xuat tir 14 cay tuoi hodc lam kho mot
phan bang phuong phap chung cit thuy phan 1a cach phd bién nhat. Tinh dau c6 thé dugc thu hoi
tir thyc vat bang nhiéu phuong phép chiét tach khac nhau, c6 thé chia thanh hai loai 1a cac
phuong phap chiét tach truyén thng va cac phuong phap chiét tich méi, hién dai (Ali et al.,
2010). Cac phuong phap truyén théng thuong duogc sir dung 1 chung cit nudc, chung cat 16i
cudn hoi nuéc, chiét dung moi va phuong phap ép lanh. Mdi phuong phép c¢é nhimg wu nhugc
diém riéng. Cac phuong phap chiét xuit mdi, hién dai ngay cang duoc phat trién dé nang cao
hiéu sudt thu hdi cling nhu chét luong tinh dau. Cac phuong phap méi nay gém co: Phuong phap
chiét siéu t6i han (CO, va H,0); chiét két hop siéu am, chiét két hop vi song (Gorinstein, 2004).
Mic du ¢6 rat nhidu phuong phéap chiét xuat tinh dau méi ra doi, tuy nhién, chiét xuat truyén
thdng nhu chung cét (hydrodistilation) van duoc stir dung phd bién dic biét 1a cho san xuit quy



md thwong mai vi vu diém don gian, chi phi thap.

D3 c6 nhiéu nghién ctru vé khai thac dau bang phuong phép chung cit dé giai quyét van
dé tach hiéu qua, thanh phan va coéng dung cua tinh dau (Lemes et al., 2018). Trong qua trinh
chung cat, nhiét do ting lam ting ap luc trong cac co quan thuc vét co chira tinh dau. Khi ap sut
tang Ién trén mot muc nhét dinh, cac thanh té bao bj pha vo va tinh dau dugc gidi phong. Mot
phan cua tinh dau duoc giai phong tir bé mit bén ngoai cua cac nguyén liéu thuc vét, phan con
lai khuéch tan tir bén trong cuia nguyén li€u thuc vat dén bé mat bén ngoai cua chung. Sau do, hoi
nuéc mang di tinh dau tir bé mit bén ngoai cua cac nguyén liéu thuc vat. Co ché nay la co so dé
mo hinh hoa dong hoc cua qua trinh chung cat tinh dau.

Hién nay, thao mdc c6 chira cac hop chét thom va nhiing chiét xuat dugc kiém ching vé
tinh hiéu qua ciing nhu tinh an toan cta chung vao cac tng dung vé bao quan trong linh vuc thuc
phém va my phém. Tinh dau tir ho Citrus c¢6 nhiéu hoat tinh sinh hoc quy da va dang dugc nhiéu
nha khoa hoc va co s& san xuat tip trung nghién ctru vé quy trinh cong nghé, thanh phan hoat
chat cua tinh diu. Nam 2005, Ana Cristina Atti-Santos va cac cong sy da nghién cut chiét tach
tinh dau chanh gidy bang phuong phap chung cét truc tiép va CO, siéu toi han. Ham luong citral
trong tinh dau str dung phuong phap chung cit truc tiép c6 ty 1é cao hon phwong phiap CO; siéu
t6i han. Hiéu suat tinh dau chanh thu dugc bang phuong phap chung cét truc tiép 13 5,45% w/w
va phuong phap CO, siéu t6i han 13 7,93% w/w. Trong d6, ham luong Limonene 13 thanh phan
chinh chiém 47.5% d6i véi phuong phap chung cat truc tiép va 48.9% vai phuong phap CO;
si€u tdi han (Ana et al., 2005).

Gamarra et al. (2006) ciing di tién hanh chiét tich tinh dau chanh gidy (Citrus
aurantifolia) thu dugc bang phuong phép chung cét 16i cudn hoi nuéce ¢ diéu kién binh thudong
(1,0 bar/25°C) trong thoi gian 10 gio. Tinh dau sau khi thu dugc di tién hanh phan tich GC-MS
va xac dinh dugc khoang 10 thanh phan chinh, 1a limonene (49,65704 mL/kg), p-Cymene
(1,56630 mL/kg), myrcene (1,26942 mL/kg) va bisabolene (2.29847 mL/kg) 13 cac hop chat
quan trong nhat. Ham luong aldehyd ting dang ké trong thoi gian chung cat. Sau 10 gid chiét
tach, tinh dau da xuat hién hon 3% ham lugng aldehyd do phan ting oxy hoa [40].

Niam 2012, Colecio-Juarez va cac cong sy da tién hanh chiét tach tinh diu qua chanh ngot
trong bon giai doan truong thanh khac nhau dwa vao mau sic nhu: giai doan I (tréi chanh c6 mau
xanh dam), giai doan II (tradi chanh c6 mau xanh luc), giai doan III (trdi chanh c6 mau xanh luc-
vang), va giai doan IV (tréi chanh c6 mau vang dam). Phuong phap chung cat 16i cudn hoi nuéc
dugc str dung va sau d6 so sanh v6i phuong phap chiét xuat bang dung moi hexane. Tong cong
c6 46 thanh phan duoc tim thay trong tinh dau quéa chanh, trong d6 nong do cao nhat cia cac hop
chat c6 mit 14 cac aldehyd nhu limonene, linalool, sabinene va bergamol ¢ nhiéu hon so véi cac
gidng khac. Phuong phap trich ly tinh diu chanh phu hop 1a phwong phéap chung cat 161 cudn hoi
nude, va ndng do trong giai doan I va II cho hiéu suat thu tinh dau cao nhét (0,65-1,46 mL/g),
tuy nhién ham luong tir thanh phan chinh 1a D-limonene 14 thip chi chiém 66,8%, nén tac gia da
chon giai doan IIT pht hop hon vé hiéu suat (0,59%) véi ham lugng d-limonene dat 74,4%,
bergamol véi 8,23% va-pinene véi 7,62% [41].

Niam 2014, Oladipupo va cac cong su da so sanh cac thanh phan héa hoc ¢ trong tinh
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dau chanh gidy va cam tai cac ving khac nhau ctia Lagos State, Nigeria. Sau khi vo chanh va
cam duogc chiét tach trong diéu kién 2 gio theo phuwong phap chung cat truc tiép thu dugc tinh
dau va kiém tra thanh phan héa hoc theo phuong phap GC-MS. Hop chét chinh cua tinh dau
chanh C. aurantifolia tir vung Ijanikin dugc dac trung boi mot luong 16n oxit caryophyllene
(32,2%), caryophylla-3(15),7(14)-dien-6-ol (30,0%), a-pinene (7,9%) va 2,6-dimethyl-1,5,7-
octatrien-3-ol (7,3%); trong khi mau vung Ikotun rat gidu limonene (44,7%) va geranial (38,2%).
Tinh dau cua C. reticulata tir viing Ijanikin c¢6 cac hop chét chinh 1a pinocarvone (22,7%), trans-
pinocarveol acetate (20,0%), P-thujone (12,8%) trong khi citronellal (38,1%), (Z) B-ocimene
(25,9%), linalool (14,5%) va limonene (12,2%) 1a thanh phéan chinh duoc xac dinh trong mau thu
tir Ikotun [42].

Niam 2017, Razieh va Pejman ciing céng bd trén tap chi Herba Polonica vé két qua danh
gia sy anh hudng cta cac giai doan khac nhau 1én hiéu suat va chat luong cua tinh dau tir giéng
chanh Mexico véi tén khoa hoc 1a Citrus aurantifolia (Christm.) duoc trong tai Iran. Cac loai
tinh dau tr vo cua C. aurantifolia dugc thu thap trong ba giai doan phat trién. Giai doan I (vo
xanh cua qua chin vao thang 7), giai doan II (mau vang xanh vé cia qua ban trudng thanh vao
thang 9) va giai doan III (vd mau vang cia qua truong thanh vao thang 11). Quy trinh dugc thuc
hién bang cach sir dung 80 g vo chanh dugc sdy kho va chiét tach tinh dau bang phuong phap
thity phan trong thoi gian 3 gio. Két qua cho thdy hiéu suat thu tinh dau (v/iw%) lan luot 13
1,54%, 0,88% va 1,23% twong tng v6i 3 giai doan phat trién ctia chanh. Tinh dau thu duoc cao
nhat ¢ giai doan I (1,54% v/w). Phan tich thanh phan tinh dau chi ra ring limonene, B-pinene,
geranial, neral va y-terpinene 13 cac hop chét chinh ciia tit ca cac mau. Giai doan dau tién, ty 18
phan trim cao nhét thudc vé limonene (39,38%), geranial (14,32%) va neral (11,01%). Mt khac,
ty 1& phan trim cao nhat ciia B-pinene va y-terpinene (lan lugt 1a 24,25% va 8,92%) dugc tim
thiy O giai doan cudi. Tir két qua nay, Razieh va Pejman (2017) da két luan rang thoi gian thu
hoach c6 anh huong dang ké dén ham luong va luong tinh dau qua chanh [43].

Nam 2007, Ferhat va cac cong sy da tién hanh so sanh 3 phwong phép chiét tach tinh dau
ho citrus (chanh & ving Eureka), bao gdm phwong phap chung cit truc tiép voi nude, phuong
phap chung cip c6 su hd tro cia vi song va phuong phap ép lanh. Két qua cho thiy trong phuong
phap chung cét c6 hd tro clia vi song, thoi gian chiét xuat chi xay ra trong 30 phat cho hiéu suit
0,24%; d6i voi phuong phép chung cit truc tiép v6i nude thi thoi gian 3 gio cho hiéu suat
0.21%; va hi¢u suat 0.05% cho phuwong phap ép lanh. Tuy nhién, khi kiém tra thanh phan héa
hoc cua tinh dau chanh thu dugc, phuong phap ép lanh cho ham lwong hop chat chinh la
Limonen cao nhét (75,68%), trong khi limonene chi chiém 69,65% khi sir dung phuwong phép
chung cit c6 hd tro cta vi song va 72,9% khi sir dung phuong phap chung cat truc tiép voi nude
[44].

Tai Viét Nam, gia tri cia nguyén liéu chanh thay doi véi bién do rat 16n theo timg thoi
diém cu thé do d6 lam cho gia tri ctia san pham nay khong on dinh va lam cho doi séng cta
nguoi nong dan gip nhidu khé khin. Viéc nang cao gid tri kinh té clia cic ndng san nay dugc
quan tdm, va san xuat tinh du tir san pham nong nghiép nay la mot Iya chon rat hira hen, c6 thé
nang cao gia tri ciia cac ndng san nay. Cac nghién ciru vé cac phuong phap chiét xuit ciing nhu
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tdi uu hoa cac thong $6 cong ngh¢ dé thu hoi tinh dau tir chanh chuc di duoc thuc hién tir 1au.
Tuy nhién, hau hét cac nghién ctru duoc thuc hién trong binh ciu, & qui moé phong thi nghiém.
Tir nghién ctru & qui md phong thi nghiém dén viéc ap dung & qui mé cong nghiép 1a mot ching
duong dai. Sy khac biét v& qui mo san xuat s& anh huong dang ké dén ning suit va chat luong
ctia cac loai tinh dau. Nhitng nghién ciru & qui mé pilot 1a can thiét dé c6 thé dé dang ap dung
san xuét trong thuc té. Do d6 dé tai da chon va thuc hién nghién ctru tinh du tir v6 cta cac loai
chanh & qui mé pilot bang phwong phép chung cat. Nhin chung, cac két qua danh gia cac phuong
phap trich ly tinh dau chanh cho thdy, dbi véi quy mé coéng nghiép, phuong phap chung cit véi
nude c6 tinh kha thi cao, tuy nhién, viéc so sanh v&i phuong phap ép ciing can duoc quan tim, vi
khi str dung phuong phap ép c6 wu diém 13 ngin can tac dong cua nhiét d6 cao dén mot sé hoat
chét trong tinh dau, déng thoi, tuy vao muc dich sy dung tinh dau ma can co sy danh gia chi tiét
thanh ph?m héa hoc cua tinh diu thu nhan duge.

10



CHUONG 2. MUC TIEU VA NQI DUNG NGHIEN CcUU
2.1. Muc tiéu caa dé tai:
Ung dung khoa hoc cong nghé xay dung quy trinh chiét sut tinh dau tir ngudén nguyén liéu vo
(chanh khong hat, chanh c6 hat, chcanh truc) & quy mé san xuat pilot:

+ Chiét tach tinh dau bang phuong phap chung ct truc tiép v6i nude trén quy mé pilot va
phan tich thanh phan hoa hoc bang phuong phap sic ki khi ghép phdi phd GC-MS.

+ Danh gia hoat tinh khang khuan va khang oxi hoa ctia tinh dau tir vo chanh

+ Khao sat yéu td anh hudng dén qua trinh bao quan cua cac loai tinh dau.
2.2. Nguyén liéu va hoa chat

2.2.1. Nguyén liéu

Chanh khong hat duoc thu hai truc tiép tai nha vuon vao thang 7 ndm 2020 theo chi dan
dia 1y tai cac ving trong phd bién & Hau Giang (9 © 45 ' 52,39 " N, 105 © 38 ' 25,48 " E) va van
chuyén vé phong thi nghiém. Cac mau chanh c6 hat duge sir dung cho nghién ctru ndy dugc thu
thap tai ving tinh Bén Tre (10°10'N, 106°30’E), nam & phia TAy Nam Viét Nam. Sau khi thu hai,
chanh duoc rira sach dé loai bo tap chét, loai bo nhting qua bi dap, non, chon nhitng qua da nhan,
cang mong. Vo qua sau do duoc tach ra va loai bo thit. Vo sau khi xtr 1y s& dugc xay nhuyén cho
vao binh cua thiét bi chiét.

Chanh chdc dugc thu hoach va chon loc tir ving bién gidi tinh An Giang (toa d 10 °
22'52 B 105 © 25'12 D), nam & phia Ty Nam Viét Nam. Qua chin dugc rira sach va séy kho &
nhiét d6 phong. Sau d6, chanh dugc got vo, bé phan thit va nghién trong may xay trong 10 gidy
dé co kich thude xap xi 0,5 mm (trung binh 1 kg chanh chlc bang 0,5 kg vo).

2.2.2. Hoa chat
—  Nudc cat
—  Moi truong MHA
— Amoxicillin
— 2,2-diphenyl-1-picrylhydrazyl (DPPH)
— 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulphonic axit) (ABTS)
— Vitamin C
— Na,SO,
2.3. N9i dung nghién ciu
2.3.1. Chiét tach tinh dau bang phwong phap chung cét truc tiép véi nwéc trén quy mod
ilot
E/Iuc dich:

— Chiét xuat tinh dau trén quy mo pilot

— Xac dinh thanh phan hoa hoc ciia san pham tinh dau thu dugc tir vo chanh.

11



a. Phuong phéap nghién cuu:

<% Phuong phap chung cat truc tiép voi nudc:

Nguyén lidu

v
Xir ly
¥
———»  Chung cét
Gia nhiét
b 4
Phiin tach
b 4
NEQSO4
—  »  Lamkhan

Hinh 2. 1 So d6 chung cét tinh dau
Duya vao hinh 2.1, tién hanh lya chon cac thiét bi du kién trong thi nghiém nay tuong tmg
véi céac giai doan (Hinh 2.1) bao gom:

+ Giai doan so ché nguyén liéu: may xay cong nghiép

+ Giai doan chiét xuat: thiét bi chung cét tinh dau tryc tiép voi nuéc.
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May chung cit tinh dau
Hinh 2. 2 Thiét bi du kién chiét tach tinh dau

Thiét bi dugc str dung trong nghién ciru gdm thiét bi chung cét co thé tich 50 lit gia nhiét
bang dau tai nhiét nang suit nhap lidu tir 20-25 kg/mé. Thiét bi dugc lam bang thép khong ri va
inox 304. Ngoai ra, thiét bi con c6 hé théng ngung tu bang nudc giai nhiét, bo phan thu hdi san
pham ngung tu, hé théng cam bién va diéu khién nhiét do ddng ho ap suat. Thiét bi xu li nguyén
lidu gdm may xay, nang suét 5 kg/phiit.

¢ Phan tich GC-MS

Thanh phan hoa hoc ciia tinh dau dugc xac dinh bang phéan tich GC-MS str dung dung cu
GC Agilent 6890 N két hop véi cot HP5-MS va MS 5973 tro. Ap luc cia cot dau 1a 9,3 psi. 25
tinh dau tinh dau duoc thém vao véi 1 ml n-hexan va khir nudc bang Na2SO4. Téc do dong
khong d6i & mic 1 mL / phat. Nhiét do dau phun 13 250°C va toc do phan chia 1a 30. Chuong
trinh nhiét cho cac mau: 50°C duoc giir trong 2 phat ting 2 °C/phat dén 80°C, tiép tuc ting
5°C/phut dén 150°C, tiép tuc tang 10°C / phut dén 200°C, tang 20°C/ phit dén 300°C giit trong 5
phut.

b. San pham dy kién:
— Tinh dau cta vé chanh khong hat, chanh c6 hat, chanh trauc
— Séc ky @6 va thanh phan héa hoc ctia cac loai tinh dau
C. Thoi gian thuc hi¢n: 2 tuan
d. Céc cong viée thuc hién (Can néu ré cdc hoat ddng bo tri thi nghiém, chi tiéu khao sat danh
gia)
Cong viéc 1: Chiét xuét tinh dau trén quy mo pilot
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Dua vao két qua thuc nghiém trén quy mé phong thi nghiém, tién hanh chung cit tinh
dau & quy mo pilot. Quy trinh chung cét tinh dau tir vo (chanh khéng hat, chanh c6 hat, chanh
trac) dugc thé hién trong hinh 2.1. Qua sau khi thu hoach tién hanh xir 1y so bo, loai bo bui ban,
loai bo cac nguyén lidu hu hong va tach riéng phan v6 va thit qua. 2kg nguyén liéu vé duoc xay
nho kich thude tir 1-3mm, cho vao bdn chira, lugng nude duoc thém vao phu hop véi timg thi
nghiém va cho vao hé théng chung cit voi ty 16 1:6 nguyén liéu/nude. Nhiét do chung cit &
150°C (bén trong thiét bi 100°C) va thoi gian chung cit duoc tinh tir thoi diém giot chit long du
tién xuat hién (sau 50 pht), cho dén khi luong tinh dau khong ddi. Sau qué trinh tach chiét tinh
dau ta thu duoc hén hop gdbm nude va tinh dau sau khi di qua thiét bi ngung tu dé thu hdi tinh
dau. Tinh dau thu duoc v6i mot it nude nén duge 1am khan béng mudi Na,SO, dé loai bo nudc
trong tinh dau. Sau qu4 trinh loai bo nudc ta thu duoc tinh dau tinh khiét.

Cong viéc 2: Giri mau do GC-MS

2.3.2. Panh gia hoat tinh khang khuan va khang oxi hoa caa tinh dau tir vé (chanh khong
hat, chanh c6 hat, chanh truc)

a. Muc dich: Khao sat kha niang khang khuan cua cac loai tinh dau duoc chiét suét tir vo chanh,
va phuong phap thu nhan gdc ty do DPPH, ABTS duoc sir dung dé xac dinh kha ning khang
oxy hoa ctia mot hop chét.

b.  Phuong phap nghién ctru:
% Hoat tinh khang khuan

Phuong phap khuéch tan dia thach 1a phuong phap dugc sir dung phé bién trong cac thi
nghiém, nghién ctu vé kha nang khang khuan cua dich chiét duoc liéu hién nay phwong phép
nay dugc mo ta vao nam 1990 boi Perez [45].

Co sé cia phuong phap: Bom mau thi nghiém & mot nong d6 xac dinh vao giéng trén dia
mdi trudng di duogc trai san vi sinh vat trén bé mat, sau d6 u dia dé vi sinh ting truong va phat
trién, trong qua trinh nay duoc liéu s& khuéch tan ra xung quanh giéng va wc ché sy ting trudng
cua Vi sinh tao nén vong khang khuan néu mau thi nghiém c6 tac dung [46].

Trong qué trinh khao sat, kich thuéc cia vong khang khuan bi anh huong boi céc yéu td
nhu nhiét do, thoi gian, moi trudng,..Vi vay can phai ¢ dinh cac yéu té dé dam bao két qua 1a
chinh xé&c va khach quan, cac yéu t6 dwoc ¢ dinh gom: Méi truong Mueller Hinton Agar
(MHA), thoi gian u 16-18h & nhiét do 35 + 2 °C, mat do vi khuan 10® CFU/mI [47].

% Hoat tinh khang oxy hoa

Su oxy hoa 12 qué trinh dién ra trong co thé ma cha yéu tai ty thé khi phan tir oxy duoc sir
dung dé chuyén hoa tao niang luong ATP, trong d6 electron duoc chuyén sang chat oxy hoa, két
qua cta qua trinh nay tao nén cac gbc hoat dong nhu ROS, RNS,...[48].

Mot phan tir hay nguyén tir mang mdt hodc nhiéu hon mot electron khong bét cap trong orbitan,
nhitng nguyén tir va phan tir nay khong bén viing c6 xu hudng lay dién tir ciia mot nguyén tir
phan tir khac chung duoc goi 1a gde tu do [49].
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Géc tu do duoc tao ra thong qua cac qua trinh trong co thé ma chu yéu 13 qua trinh ho
hép. Ngoai ra, n6 co thé dugc tao ra boi su tac dong cua mot ) yéu td bén ngoai nhu tia X, tia
UV, cic chét hoa hoc,...C6 3 kiéu gbe tir do dién hinh 13 gbc oxy hoa oxy (ROS), gbc oxy héa
nitrogen (RNS) va gbc oxy hoa luu huynh.

Chat khang oxy héa 1a nhimg chat c6 kha ning tic dong dan dén kim him sy hinh thanh
ctia gbe tu do, trung hoa cac gbc tu do bang cach oxy héa chinh né. Cé hai hé théng khang oxy
hoa 1a hé théng khang oxy hoa ndi tai va hé thong khang oxy héa dugc bd sung bén ngoai.
Khang oxy hoa bang cach bd sung: théng qua ché d6 dinh dudng hang ngay, bd sung cac thuc
pham chtra cac chat chdng oxy hoa, diy 13 mot yéu té quan trong nhdm phan nao ngin ngira
chiing nhu ngin chin qua trinh oxy héa dién ra ddng thoi cling nhu han ché qua trinh stress oxy
hoa trong co thé. Mot s6 chét co thé co kha niang tu tong hop nhung khong du dap Gng cho nhu
cau sir dung cua co thé hodc mot phan cac hop chét co thé khong thé tu tong hop duoc nén can
su b sung tir bén ngoai.

> Phuong phap bit géc tw do 2,2-diphenyl-1-picrylhydrazyl (DPPH)

Phuong phap thu nhan goc tu do DPPH duoc sir dung dé xac dinh kha nang khang oxy
hoa cia mot hop chat. Nguyén tic ciia phuong phap nay dwa vao goc ty do 6n dinh dién hinh
trén phan t DPPH*, trong cau trdc hda hoc cua phan tir DPPH ton tai mot electron tu do &
nguyeén t nito, goc tu do nay bén va 6n dinh dong thoi khi chat nay ton tai & dang gbc tu do hop
chat c6 mau tim dam va dung dich véi dung moéi ethanol c6 d6 hap thu cuc dai ¢ budc séng anh
séng tim 517nm [50].

Déi voi mot dbi twong can khao séat vé kha nang cho dién tir va khang goc tu oxy hoa tu
do, khi thir véi thude thir DPPH*, DPPH* s& ¢ khuynh hudng nhan thém mat electron hodc mot
nguyén tir hydro tir d6i trong can kiém tra dé tro vé trang thai bén ban dau. Khi d6 mau tim dam
mét di va chuyén sang mau vang nhat do su ton tai cua goc picryl trong phan tir. Théng qua su
giam gdc oxy hda tu do cd thé gian tiép xac dinh dugc kha niang khang oxy hoa cua ddi tuong
can khao sat néi chung va duoc liéu thir nghiém néi riéng [49].

Trong thi nghiém danh gia kha ning bat gbc DPPH* mau di chimg dugc st dung gém
dung méi pha loing mau va dung dich DPPH. Khi tién hanh xac dinh kha ning khang oxy hoa
ciia mot chat can phai c6 mot doi tuong dung 1am chat chuan, thudng duoc dung la ascorbic axit
(vitamin C).

Két qua dugc tinh dua trén gié tri ICso, gia tri 1Cs duoc hiéu 1a ham lwong mau trong 1ml
dung dich can dé 1am giam 50% DPPH so véi ban dau [51].

> Phwong phap bat géc tw do 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulphonic axit)

(ABTS*)

Phuong phap nay cling 1a mot trong nhitng phuong phap xac dinh kha nang khang oxy
hoa cua mot chat hodc hop chat mang tinh thuong quy, phuong phép nay dwoc md ta boi
Susannab L. Scott va cong sy vao nam 1993 [52].

Co so khoa hoc cua phuop phap ABTS* ciing twong tu nhu phuong phép sir dung goc tu
do DPPH. Tuy nhién su khéc biét 1a ABTS dugc sir dung thir can phai dwoc oxy hoa dé tao thanh
dang ABTS8* mang mét electron tu do boi potassium persulfate (K,S;0g), ABTS & dang gbc tu
do ¢6 mau xanh lam hozc xanh luc c6 @6 hap thu téi uu ¢ budc séng 734 nm, khi nhan thém dién
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tir electron tro vé dang ban dau dan dén mat dan mau xanh, théng qua d6 ching ta c6 thé danh
gia duoc kha ning khang oxy hoa cta ddi trong can kiém chang [53].

Ciing nhu phuong phap DPPH* thi vitamin C ciing 1a chét st dung dé lam chét ddi ching
va cac mau tinh dau dugc pha lodng dén ndng do xac dinh va tinh gia tri gia tri %IC va mau doi
chimg ciing gdm dung méi pha lodng va dung dich ABTS*.

c.  San pham dy kién:

— Két qua duoc ghi nhan 1a dudng kinh vong khang khuan, vong khang khuan xuét hién khi
mau thir v6i cac ndng d6 khac nhau c6 kha niang trc ché sy phat trién ciia chung vi sinh vat thir
nghiém.

— Két qua duoc ghi nhan dya trén gia tri %IC tai nong do pha loang xac dinh .
d.  Thoi gian thyc hién: 1 thang

e.  Cac cong viéc thuc hién (Can néu ré cac hoat dong bé tri thi nghiém, chi tiéu khao sdt
danh gid)
% Hoat chit khang khuan
Quy trinh thyc hién:
— Tét ca dung cuy thi nghiém va méi truong nudi cdy dugc chuan bi va duoc hap khir triing
¢ 121°C trong 15 phdt.
— Hoat héa dich khuan: Céc chang thir nghiém duoc nudi ciy lic trong 5ml méi trudng
Mueller Hinton Broth (MHB) trong khoang thoi gian tir 18 - 20 gio ¢ nhiét do 35+ 2 °C.
Sau d6 dwoc hiéu chinh dén gia tri Mc Farland 0.5 twong duong 1 - 2.10% bang nuéc mubi
sinh ly NaCl 0.9%,
—  Trai dia: 100 pl dich canh khun ndng d6 108 CFU/ml dugc bom vao dia thach MHA sau
d6 trii khuan déu 1&n bé mit dia nuéi.
— Trong thi nghiém nay duong kinh giéng duoc sir dung 1a 6mm, tng véi 50 pl mau tinh
dau.
— Tinh dau duoc st dung ¢ nong do 100%.
—  Tetracylin ndng d6 0.25 mg/ml duoc sir dung 1am chimg duong.
—  Muc d6 hoat dong duoc ghi nhan trong bon cap do theo duong kinh trong (D (mm)) cua
ving tc ché, két hop dudng kinh cuia dia (6 mm):
e +3 (hoat dong manh, D > 15 mm)
e +2 (hoat dong vura phai, 10 mm < D <14 mm)
e +1 (it hoat dong, D <9 mm)
e (-) (khdong hoat dong)
Thi nghiém duoc lap lai 3 1an
Hoat tinh khang oxy hoa
Phuong phép bt géc tu do 2,2-diphenyl-1-picrylhydrazyl (DPPH)

Y o
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Quy trinh thyc hién:

Thir nghiém chéng oxi héa DPPH* dugc tién hanh theo phwong phap Bui Thi Kim Ly va
cong su véi mot vai sira d6i [54]. Pha lodng tinh dau dén khoang nong do phu hop, hat 1 ml tinh
diu miu di pha lodng véi methanol vao éng nghiém. Mau dbi ching thay tinh dau bing
methanol. Sau dé, hat thém vao 6ng nghiém 1,5 ml dung dich DPPH* 0.3 mM vao dng nghiém
va dé trong bong téi trong 30 phat & nhiét ¢ phong. Sau d6 do do hap thu quang hoc ¢ 517 nm
trén may quang phd UV-Vis. Vitamin C (acid ascorbic) dwoc st dung lam chat chuan dé so sanh.
Hoat tinh khir goc tu do DPPH* (IC %) dugc xac dinh dua theo cdng thic:

IC (%) = 254Dt o 100 (1)

Absc
Trong do:
Absc: Do hap thu quang caa mau ddi ching
Abst: Do hip thy quang ciia mau thi
—  Thi nghiém duoc lap lai 3 1an
> Phuong phap bat gbc tu do 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulphonic axit)
(ABTS*)
Quy trinh thuc hién:

Dung dich géc tu do ABTS* duoc chuan bi bang cach cho 10ml dung dich ABTS ndng
d6 7,4 mM vao 10ml dung dich K,S;0g ndng do 2,6 mM rdi u trong bdng téi trong 24 h, sau d6
pha lo&ng bang ethanol rdi diéu chinh d6 hap thu cia dung dich & budc séng 734 nm dén 1,1 +
0,02. Pha lodng tinh dau dén khoang néng d6 phii hop bang methanol, hit 0,5ml tinh dau da pha
loding vao 6ng nghiém. Mau ddi ching thay tinh dau bang methanol. Sau d6, hut thém vao dng
nghiém 1,5 ml dung dich ABTS* (ODs17 nm = 1,1 # 0,02) vao dng nghiém va dé trong bong tbi
trong 30 phut. Do d6 hip thy quang hoc & 734 nm trén may quang phé UV-Vis. Vitamin C (acid
ascorbic) dugc sir dung 1am chét dé so sanh.

Hoat tinh khir goc tu do ABTS* (IC %) dugc xac dinh dua theo cong thic:

IC (%) = % x 100 (2)

Trong do:
Absc: Po hap thu quang caa mau ddi ching
Abst: D6 hip thy quang ciia mau thir
—  Thi nghiém duoc lap lai 3 1an

2.3.3. Khio sat yéu t6 va diéu kién anh hwéng dd bén cia cac loai tinh diu vé chanh

a. Muc dich:
— Xéc dinh d6 bén ctia thanh phan héa hoc cua tinh ddu vo chanh sau thoi gian bao quan.
— So sanh sy thay d6i va bién tinh giita cac loai tinh dau trudc va sau thoi gian bao quan.

b. Phuong phap nghién ctru:
Pé xac dinh anh hudéng cua diéu kién bao quan dén thanh phan cia tinh dau trong qua
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trinh bao quan, tinh dau duoc phén tich ngay sau khi chiét xuat dé hoat dong nhu mot miu dbi
ching. Cac mau khac dugc chia déu va duogc luu trit trong lo thuy tinh. Mdi bd cac mau duge luu
trit & bon nhiét d6 va diéu kién anh sang khac nhau: giir truc tiép dudi anh sang ban ngay & nhiét
d6 phong (25 °C), trong chai t6i & nhiét 6 phong va ta lanh (4 °C) va tu sdy (45 °C) trong 6
thang lién tiép. Phuong phap phéan tich GC-MS duoc sir dung dé danh gia su thay doi cua cac
hop chét d& bay hoi trong tinh dau, sau thoi gian luu trix 1 1 thang, 2 thang, 4 thang va 6 thang.

¢. San pham dy kién: Séc ky dd va thanh phan hoa hoc cta tinh dau 14 va v6 chanh sau thoi gian
bdo quan

d. Thoi gian thuc hién: 6 thang (thoi gian luu trit tinh dau)

e. Cac cong viéc thuc hién (Cdn néu ro cac hoat dong bé tri thi nghiém, chi tiéu khdo sat danh
gia)
— Khao sat cac yéu t6: thoi gian, nhiét d9, anh sang (3 mau trong diéu kién)

+ Cong viée 1: Danh gia sy bién ddi ctia tinh dau ¢ diéu kién 4nh sang truc tiép (trong
thoi gian: ban dau, 1 thang, 2 thang, 4 thang, 6 thang)

+ Cong viée 2: Panh gia sy bién d6i cua tinh dau ¢ diéu kién trong tdi (trong thoi gian:
ban dau, 1 thang, 2 thang, 4 thang, 6 thang)

+ Cong viée 3: Danh gia sy bién doi cia tinh dau & didu kién 4°C (trong thoi gian: ban
dau, 1 thang, 2 thang, 4 thang, 6 thang)

+ Cong viéc 4: Panh gia sy bién ddi cua tinh dau ¢ diéu kién 45°C (trong thoi gian: ban
dau, 1 thang, 2 thang, 4 thang, 6 thang)

—  Sau d6, dem méu xéc dinh thanh phan hoa hoc bang phuong phap GC-MS.
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Chuwong 3 KET QUA VA BAN LUAN
3.1. Chiét tach va phan tich thanh phan héa hec vé (Chanh khéng hat, Chanh c6 hat,
Chanh trc) ¢ quy md san xut pilot

3.5 3718
3 &
X 25
ngg 2
(7]
ia- 1.5 1.15 1.32
T :
1
0.5
Chanh c6 hat Chanh khéng hat Chanh chudc

Hinh 3. 1 Hiéu suét tinh dau v6 (Chanh khéng hat, Chanh ¢6 hat, Chanh triic) & quy md san xuét
pilot

Dua vao két qua thuc nghiém trén quy mo phong thi nghiém, tién hanh chung cat tinh
dau & quy mo pilot. Quy trinh chung cét tinh dau tir vo (chanh khéng hat, chanh c6 hat, chanh
truc) duoc thé hién trong hinh 2.1. Qua sau khi thu hoach tién hanh xu 1y so b, loai bd bui bén,
loai bo cac nguyén liéu hu hong va tach riéng phan vo va thit qua. 2kg nguyén liéu vo dugc xay
nho kich thude tir 1-3mm, cho vao b(‘)n chira, luong nude duoc thém vao phu hop voi timg thi
nghiém va cho vao hé théng chung cat véi ty 18 1: 6 nguyén li¢u/nude. Nhiét d chung cit &
150°C (bén trong thiét bi 100°C) va thoi gian chung cat duoc tinh tir thoi diém giot chat long dau
tién xuat hién (sau 50 phut), cho dén khi lugng tinh dau khong doi. Két qua trich ly tinh dau tir
cac loai vo chanh duoc thé hién qua biéu dd hinh 3.1. Dya vao hinh 3.1 cho thdy, hiéu suat thu
dugc tir ba loai vo chanh c6 hat (1.15 ml/g nguyén li¢u tuoi), chanh khong hat (1.32 ml/g nguyén
liéu tuoi) va chanh chic (3.18 ml/g nguyén li¢u twoi). Tinh dau tir vo chanh chiic co hiéu suat
gip hai 1an so v&i tinh diu vo chanh c6 hat va chanh khong hat. Su khac nhau trong ham luong
cta tinh dau gitra cac loai chanh phu thudc vao dac trung ri€éng cua tirng nguyén liu, diéu kién
sinh truong, thd nhudng va giai doan thu hai. Nam 2020 Ngé Thi Cam Quyén va cong su di tién
hanh ly trich tinh diu vo chanh c6 hat & quy mo phong thi nghiém véi hiéu suat 2,1%. Trong khi
do, Atti-Santos va nhom cong su di sir dung thiét bi Clevenger chung cat tinh dau tir vo chanh
khong hat tai phong thi nghiém, ham lugng tinh dau thu duoc dén 5,45% [55]. Mit khac, Citrus
hystrix duogc trong 0 Songkhla (Thai Lan) tir thang 5 dén thang 7 nam 2005, véi ham luong
2,56% duoc thu hoi thong qua qué trinh chung cat hydro béi Chanthaphon va cong sy [56]. Nam
2006 Sreepian va cong su Nam 2006, Sreepian va cong su di tién hanh nghién ctru tinh dau vo
Citrus hystrix tir tinh Chiang Rai, nim & cyc bic ciia Thai Lan va duoc phéan lap thong qua
chung cét hoi nuéc. Hiéu suit phan trim cua tinh dau C. hystrix chiét xuét duoc 14 2,5% (w/v).

Tuy nhién, mdi loai nguyén liéu s& c6 nhitng wu nhuge diém khac nhau trong qué trinh
chiét suét. Qua trinh chung cat voi nhiét dd cao khi chiét xuat s& 1am bién tinh lam thay ddi thanh
phan héa hoc ciia tinh dau. Thoi gian chung cit phu thudc vao mot sd yéu td nhu nguyén licu
tho, ti 1€ nguyén li¢u/dung mdi, nhiét d9, kich thudce mau... Thoi gian chung ct cang lau thi
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luong tinh dau cang cao. Tuy nhién dén mot khoang thoi gian nhat dinh lwong tinh dau khong
ting nira, va néu tiép tuc chung cat c6 thé anh huong dén chat lugng cia san pham, san pham co
kha ning bi bién tinh va tiéu tén mot luong ning lurong khong can thiét din dén ting chi phi. Do
d6 can xac dinh thoi gian chung cat pht hop. Khoang thoi gian chung cit duoc tinh tir giot dau
tién dén luong tinh dau thu duoc khong thay dbi hodc thay d6i khong dang ké.
3.2. Panh gia hoat tinh khang oxi hda cia tinh dau tir vé (chanh khéng hat, chanh ¢ hat,
chanh trac)

Bang 3. 1 Kha ning bat gbc ty do DPPH

STT Tinh dau Nong do | % Uc Ché
(mg/ml) (%IC)

1 | Chanh khong hat 30 83.59+0.49

2 Chanh c6 hat 30 7159+£1.81
3 Chanh chuc 30 79.45+£0.12
4 Vitamin C 1 95.38 £ 0.63
100 95.38
% f}sy 79.45
80
I BN
@ 60
o
g 50
X 40 /
-,
=
10
° Chanh khéng Chanh co hat Chanh chuc VitmlnC
hat

Hinh 3. 2 Biéu d6 biéu dién kha ning bat gbc tu do DPPH cua cac loai tinh dau ho Citrus & néng
d6 30 mg va vitamin C ¢ nong d 0.1 mg/ml

20



Bang 3. 2 Kha ning bét gbc tw do ABTS

STT Tinh dau Nong do | % Uc Ché
(mg/ml) (%IC)

1 | Chanh khong hat 30 86.15+0.79

2 Chanh c6 hat 30 77.30 +£0.43
3 Chanh chuc 30 81.94 + 0.63
4 Vitamin C 1 95.38 + 0.63
100 95.38
90 86.15 730 81.94
80 / '
70 / / /
2 60 % / %
o 50
DS
2 40
30
20
10 /
Chanh khéng Chanh c6 hat Chanh chuc Vitamin C
hat

Hinh 3. 3 Biéu d6 biéu dién kha ning bat gbc tu do ABTS ciia cac loai tinh dau chanh & néng do
30 mg va vitamin C ¢ nong d6 0.1 mg/ml

Viée quet cac goc tir do bang cac chat chdng oxy hoa thuong xay ra thong qua hai co ché,
lién quan dén viéc chuyén nguyén tur hydro hodc electron dé chuyen gbc thanh hop chat bén.
Trong nghién ctru nay ching toi tién hang kiém tra hiéu qua bat gc ty do DPPH va ABTS cua
tinh dau vo (chanh khong hat, chanh c6 hat, chanh chc).

Céc hoat dong loai bo gbc DPPH va ABTS duogc biéu thi bang% e ché dugc dua ra
trong bang 3.2. Goc DPPH 1a mot hop chat géc tu do da duoc sur dung rong réi dé kiém tra kha
nang loai bo gdc (Sakanaka et.al., 2005). Két qua phan tich vé kha ning khang oxy hoa DPPH
dugc thé hién trong hinh 1 va bang 1. Ca 3 loai tinh dau déu c6 hoat tinh chong oxi hoa tuong
ddi cao duoc thé hién qua hiéu qua bat goc tw do DPPH va ABTS véi tinh dau chanh khong hat
cao nhit (83.59 + 0.49 % va 86.15 + 0.79 %), tiép theo chanh chuc (79.45 + 0.12 va 81.94 +
0.63) va chanh c6 hat (71.59 + 1.81 va 77.30 + 0.43) yéu hon so v6i cac loai khac. Mot sd nghién
clru da khuyen ‘nghi viéc sur dung cac tinh dau trong nganh cong nghiép thuc pham va duge pham
nhu 13 chét chong oxy hoa ty nhién vi su két hop ctia cac hoat dong chdng oxy hoa day hira hen
ctia ching va cau hinh dc chét tvong d6i an toan. Nam 2000, Choi et al. d4 thir nghiém hoat tinh
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chdng oxy hoa ciia 31 loai tinh dau tir trai cy ho cam quyt va thay chung la chit chdng oxy hoa
tuong tu hodc tot hon Trolox. Pugc khuyén khich boi nhimg nghién ctru nay va cac nghién ctru
khac, mot phuong phap thir nghiém in vitro don gian va dang tin c@y st dung cac goc tu do
DPPH di dugc sir dung dé khao sat chat chéng oxy hoa tiém ning cta tinh dau duoc diéu ché
boi 14 chanh tir ving Al-Shargia. Hoat dong chéng oxy hoa dang ké cua tinh dau duoc thir
nghiém c6 thé lién quan dén sy hién dién cua monoterpen, dic biét 1a limonene va y-terpinene, 1a
nhitng hop chat chinh cua tinh dau va da dugc bao cao 14 c6 hoat tinh chdng oxy héa t6t [57].

3.3. Panh gia hoat tinh khang khuin cia tinh diu tir vé (chanh khéng hat, chanh c6 hat,

chanh truc)

Bang 3. 3 Két qua khang khuén ciia 3 loai tinh diu vo chanh

e Chanhco | Chanhkhong | Chanh | Amoxicillin
STT Chung vi khuan hat hat hi
a a chuc 0,25 mg/ml
1 S. aureus NRRL B-313 100 14+0.57 12+0.57 41+1.66
g | b monoiogenss NRRLE- 1 18406 18.6:06 | 17.3:0.33 | 39:0.33
B. cereus
3 13.3+0.88 14+0.88 12.6£0.33 | 11.6+0.66
ATCC 10876
S. typhimurium
4 - - - 27+0.57
YS1646
5 E. coli NRRL B-409 - - - 15.3+0.33
6 P.aeruglricd)rs?aél\lRRL B- ) ) i 24.3+0.33
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S. typhimurium E. coli P. aeruginosa

H‘l‘nh 3. 4 Hoat tinh khér}g khuén cua tinh dau chqnh c6 hat véi sau loai vi khuan duoc lua chon
bang phuong phap khuéch tan dia thach . (A): Doi ching duong tinh — Amoxicillin; (B): Tinh
dau chanh c6 hat; (C):D6i chimg am tinh H,0.

\ - M/_,

S. typhimurium E. coli P. aeruginosa

H“mh 3. 5 Hoat tinh khé’ng khuén cta tinh dau chgnh chtic vé6i sau loai vi khuén duoc lua chon
bang phuong phap khuéch tan dia thach . (A): Doi ching duong tinh — Amoxicillin; (B): Tinh
dau chanh chuc; (C):Po6i ching am tinh H,0.

23



S. typhimurium E.coli P. aeruginosa

Hinh 3 6 Hoat tinh khang k}}uén cta tinh dau chanh k}léng hat v6i sau loai vi khuan dugce luya
chon bang phuong phép khuéch tan dia thach . (A): D6i chimg dwong tinh — Amoxicillin; (B):
Tinh dau chanh khong hat; (C):D6i chimg am tinh HO.

Trong nghién ctru nay, hoat tinh khéng khuan cua céc loai tinh dau chanh da duogc thir
nghiém chdéng lai mot sb vi khuan gram dwong (Bacillus Subilits, Listeria monocytogenes,
Staphylococcus Aureus) va gram am (Escherichia coli, Samonella Typhimurium, Pseudomonas
Aeruginosa). Nong do cua tinh dau so voi khang sinh tiéu chuan (Amoxicillin), chung cho thy
cac hoat dong khang khuan rd rét, dugc thé hién qua cac ving trc ché ciia chung (Hlnh 3.4,5,6).
Tuy nhién, theo két qua co thé dua ra cic nhan dinh nhu sau: Kha nang khang khuén ctia hau hét
cac loai tinh dau chanh 1én cac ching vi sinh vat gram duong t6t hon so véi cac vi sinh vat gram
am. Két qua thi nghiém khuéch tan dia thach cho thay kha ning khang mot s chung vi sinh vat
thir nghiém. Két qua sb liéu dudng kinh vong khang khuan duogc tong hop trong bang 3.3. Cu
thé, tinh dau chanh khong hat (14+0.57, 18.620.6, 14+0.88), chanh c6 hat (10+0, 18+0.6,
13.3+0.88) va chanh chic (12+0.57, 17.3+0.33, 12.6+0.33) déu khang lai 3 chung vi khuan gam
duong (Staphylococcus Aureus, Listeria monocytogenes, Bacillus Subilits) twong tmg. Két qua
cho thay tinh dau ho Citrus hoat dong khang khuan pho rong trén ca vi khuan gram duong c6 1€
vi thanh phan D- limononene. Hop chit nay di dugc kiém tra trude day rang, ngoai cac tac dung
terpene pho bién d6i v6i cac ching Gram dwong. Tat ca cac mau déu cho thay hoat tinh khang
khuan d6i v6i vi khudn gram duong voi su bién dbi ciia hoat dong khang khuan tuy thudc vao
thanh phan va ham luong cua D-Limonene, B-Pinene va y-terpineol trong tinh dau [58].

Mic khac, diéu nay co thé giai thich dua trén céu tric khac nhau giir te bao vi sinh gram
am va gram duong, su xuat hién mang ngoai & te bao vi sinh gram am cung cap cho chung mot
16p bao vé t6t khoi cac bat loi tir bén ngoai bao gom cac chét co tinh khang khuan Cling nhu cac
chat khang sinh khac, cac hop chat khang khuan can xdm nhap vao trong té bao dé thuc hién
dugc hoat tinh sinh hoc cuia minh va thuong theo hai cach, thong qua mang lipid d6i v6i cac chat
ky nudc hay thong qua kénh tham thau ddi v6i cac chat wa nude. Ngoai ra, su thay doi trong
chirc ning ctia cac phan tir porin trén mang ngoai ciing cho thay sy giam tham thau dang ké ddi
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v6i céc chat khang khuan tan trong nudc & vi khuan gram am khang khang sinh [59]. Su khac
biét nay giira nong do cta tinh du va chét khang sinh tiéu chuan c6 thé duoc giai thich 1a do cac
hoat chit trong tinh dau chi bao gém mot phﬁn nho tinh dau dugce st dung. Do do, néng do cua
cac thanh phan hoat tinh c6 thé thap hon nhiéu so voi khang sinh tiéu chuan duoc st dung. Pidu
quan trong can luu y 13, néu cac hoat chat dwoc phan lap va tinh ché, chung s& c6 kha ning cho
théy cac hoat tinh khang khuén cao hon cac hoat dong dugc quan sat. Hoat dong cua tinh dau
thay ddi theo néng dd va loai vi khudn. Sy khéac biét vé tinh nhay cadm cua cac sinh vat thu
nghiém d6i véi tinh dau ¢ thé do su thay ddi tbe 6 xam nhap cua cac thanh phan tinh dau qua
thanh té bao va cdu triic mang té bao. Hoat tinh khang khuén nay chdng lai vi khuan va nim
cling d3 duoc chirmg minh trong tinh dau chiét xuit tir hat loai chanh. Hoat tinh khang khuan cta
tinh dau c6 thé gop phﬁn vao sy hién dién cua cac hop chét hoat dong, chéng han nhu linalool, a-
pinen va-pinen, p-cymene va y-terpinene.

3.4. Piéu kién anh hwéong dd bén caa tinh dau tir vé (chanh khong hat, chanh c6 hat, chanh
trac)

3.4.1. Chanh c6 hat
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Hinh 3. 7 Séc ki dd cua tinh dau chanh c6 hat

Bang 3. 4 Thanh phan héa hoc ciia tinh dau chanh c6 hat

Peak | R.T. Name Pct Total
1 7.063 a-Thujene 0.3
2 7.293 a-Pinene 1.857
3 9.112 B-Pinene 4.225
4 9.97 -Myrcene 1.502
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5 |11.172 a-Terpinene 0.59
6 |11.632 B-Cymene 0.869
7 | 11.946 D-Limonene 70.52
8 |13.096 | p-trans-Ocimene 0.311
9 |13.556 y-Terpinene 15.418
10 | 15.261 Terpinolene 1.078
11 | 20.27 Terpinen-4-ol 0.386
12 | 20.928 a-Terpineol 0.573
13 | 29.012 Caryophyllene 0.689
14 | 29.503 | trans-a-Bergamotene | 0.511
15 | 30.789 Germacrene D 0.118
16 | 31.532 -Bisabolene 0.853
17 |31.887 | Cadina-3,9-diene 0.2

Duya vao bang 3.4, két qua phan tich sac ki khi khdi pho GC-MS ciia tinh dau chanh c6
hat da xac dinh dugc 17 thanh phan hoa hoc, trong d6 D-limonene chiém ham luong cao nhat
(70.52%). Cung v6i mot sd thanh phan khac nhu p-Pinene (4.225%), p-Cymene (0.869%), y-
Terpinene (15.418%) c6 ham luong cling tuong d6i cao trong tinh dau. O quy mé phong thi
nghiém, tinh dau cua Citrus aurantifolia (trang trai G. Corigliano, Bovalino, Italia), dugc chiét
xudt bang phuong phap thity phan (Hydrodistillation), dugc phén tich bang GC-MS bai Spadaro
va cac cong sy (2012). Cac thanh phan chinh limonene (58,4%), B-pinen (15,4%), y-terpinene
(8,5%) va citral (4,4%) da duoc chi ra.

Asnaashari va nhém nghién ctru st dung nguén nguyén lidu tinh dau tir cong ty Barij-
Essence, Iran va phan tich GC-MS cua tinh diu C. aurantifolia ¢d dan dén viéc x4c dinh va dinh
luong khoang 22 hop chat chinh, chiém 88,85% tong so thanh phan. Limonene (28,27%) la
thanh phan chinh, tiép theo 13 a-terpineol (19,61%), p-cymene (8,6%) va B-pinene (5,7%). Theo
cac nghién ctru trude day, khi nghién ctru vé cac hoat dong ctia thanh phan riéng 1¢ trong tinh
dau ho Citrus 1a D-Limonene v y-Terpinen 1a nhiing chat c6 hoat tinh khédng oxy hoa, khang
viém, wc ché té bao ung thu ciing nhu tiém ning khang khuan manh [60, 61].
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Hinh 3. 8 Su anh hudng cua diéu kién luu miu dén tinh diu chanh c6 hat sau mot thang
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Hinh 3. 9 Su 4nh hudng cua diéu kién lvu mau dén tinh dau chanh c6 hat sau hai thang
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Hinh 3. 10 Sy anh hudng cua diéu kién luu miu dén tinh dau chanh c6 hat sau ba thang

Duéi tac dong ciia nhiét do, anh sang cling nhu thoi gian dugc coi 14 ¢6 tic dung day
nhanh qua trinh ty oxy hoéa anh huong dén chit luong cua cac loai tinh dau trong sudt qua trinh
I trit duoc thé hién quua hinh 3.8, 9 va 10. Twong tng, tinh dau chanh c6 hat, duoc bao quan
trong bong t4i vé& co ban trai qua nhimg thay d6i tuong ty nhu khi bao quan dudi anh sang, cu
thé 1a su suy giam B-pinene (4.086%), trong khi y-terpinene khong hién dién trong tinh dau va
mot s& monoterpen ciing nhu su gia ting ctia p-cymene (17.958%) va D-limonene (71.264%) sau
thoi gian 1 thang luu trit so voi tinh dau ban dau trong diéu kién tbi. Diéu tuong tu ciing ding
v6i tinh dau khi luu trir toi thang thir 2 khi lugng B-pinene (1.817%), D-limonen (40.01) giam &
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diéu kién thuong cung véi su gia ting B-cymene (22.805%) di duoc quan sat thdy. Co thé thiy
rang, nhimg thay d6i vé thanh phan dién ra nhanh hon dang ké khi co su chiéu sang. Dic biét 1a
monoterpenes da dugc chirng minh la phan hily nhanh chong dudi tic dong ctia anh sang [62].

Nghién ctru twong ty ciing bao cdo vé cac phan tmg bién doi dién ra trong qua trinh bao
quan dudi diéu kién nhiét d6 4°C va 45°C dan dén sy hinh thanh ciia mot s6 thanh phan phy
khong xac dinh. O 4°C ham luong D-limonene (74.663%), p-pinen (4.806%) va p-Cymene
(1.067%) diéu c6 xu hudng ting nhung thanh phan y-Terpinene (13.473%) lai giam sau thang
lwu trit dAu tién. Su bién ddi cua tinh dau dugc thé hién rd nhat khi lwu trit dén thang tht 2 va
thang thir 3¢ cac diéu kién khac nhau , két qua phén tich di cho thy thanh phan D-limonene va
y-Terpinene c6 xu huéng giam manh trong khi B-pinene va p-Cymene diéu ting. Mat khac, &
diéu kién tdi céac loai tinh dau nén duogc bao quan trong cac hop thuy tinh kin, tdi & noi mat mé
dé dam bao chat luong lau dai. Theo cac nghién ctru trude day vé viéc thay doi thanh phan cta
tinh dau kinh gidi trong qua trinh bao quan, trong nhitng thay d6i dang ké trong thanh phan cua
tinh dau da duoc quan sat thdy khi luu trir trong hop thay tinh ti trong mot ndm va cac dic tinh
cam quan ciia né van khong bi anh huéng. Trong khi d6 Iuu trit né trong hop chta anh sang gay
ra dé thay d6i thanh phan cta dau, do bién ddi hoa hoc cua terpenoids. Trong nhitng thay doi
dang ké vé ham luong cac chat trong bong tdi, ¢6 thé phu thudc vao ciu trac va kha ning phan
g cuia chung. Qua trinh oxy hoa cac thanh phan bén nhat cua tinh dau 13 qua trinh chinh [63].
Chi c6 vai nghién ctru dugc thuc hién dé danh gia anh huong cta diéu kién bao quan dén tinh 6n
dinh cua tinh dau [63-65].

3.4.2. Chanh khéng hat
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Bang 3. 5 Thanh phan hoa hoc cta tinh dau chanh khong hat

Peak | R.T. Name Pct Total
1| 7.063 a-Thujene 0.467
2| 7.282 a-Pinene 2.206
3| 7.878 Camphene 0.106
41 9112 B-Pinene 10.581
5| 9.959 B-Myrcene 1.207
6| 11.162 a-Terpinene 0.608
7(11.611 B-Cymene 1.138
81]11.894 D-Limonene 56.076
9| 13.546 y-Terpinene 16.108
10 | 15.261 Terpinolene 0.957
11 | 16.181 Linalool 0.341
12 | 20.238 Terpinen-4-ol 1.379
13 | 20.907 a-Terpineol 2.586
14 | 23.135 B-Citral 0.992
15 | 24.295 a-Citral 1.174
16 | 27.433 Nerol acetate 1.362
17 | 29.001 Caryophyllene 0.65
18 | 29.503 | trans-a-Bergamotene 0.992
19 | 31.521 -Bisabolene 1.071

Két qua phén tich tinh dau chanh khong hat ctia qua trinh chung cat hydrodistillation
duogc thé hién trong bang 3.5. Dya vao bang 3.5 cho thiy trong tinh dau chanh c¢6 19¢hat chiém
tir 99% -100% . Thanh phan chinh trong tinh dau 1a hydrocacbon monoterpene, chiém ham
luong cao nhu D-Limonen (56,076%), B-pinen (10.581%), y-Terpinene (16,108%), B-Myrcene
(1,207%) 1a hop chét chinh trong tinh dau C. latifolia. Mot s6 thanh phan khac dugc xac dinh
trong nghién ctru ndy v6i ham lugng <1%. Nam 2016, Nancy J. Ruiz-Pérez va cac dong nghiép
da tién hanh nghién ctu tir C. latifolia bang cach sir dung phuong phép chung cat hydro. Cac
thanh phan chinh duoc x4c dinh boi GC-MS 1a D-limonene (51,64%), B-thujene (14.85%), -
pinene (12,79%) va y-terpinene (12,8%) [66]. Mic du viéc xac dinh thanh phan dinh tinh cua C.
latifolia twong ty nhu dit liéu da cong bd trude day [67], c6 mot s6 khac biét nho vé sb luong
trong cac bién thé trong diéu kién trong trot [68]. Trong khi dé, Pino et al. (2001) da tién hanh
phan tich mot mau tinh dau chanh tir Cuba dé thu dwoc cac hop chit chinh nhu Limonene
(55,6%), y-terpinene (11,8%), a- terpineol (6,6%), cis-p-terpineol (2,2 %) [69]. Tap chi Nghién
ctru Tinh dau (2002) cho thay rang tinh dau duoc phan 1ap bang cach thuy phan vo cua qua C.
latifolia dugc thu thap tir An D9. Limonene (49,2%), B-pinen (9,2%) va a-terpinene (12,1%) la
nhitng thanh phan chinh trong tinh dau vo cua C. litifolia do Selavaraj et al. [70]. Raddatz-Mota
va cong su. (2019) da tién hanh chiét xuit bang hoi nude va phan tich hoa hoc trén nguyén liéu
1a chanh tir Mexico, x4c dinh cac thanh phan chinh cta tinh diu chanh bang cach phan tich hon
90% cac thanh phan d& bay hoi c6 mit, cho thiy ciu triic thom twong tu nhau giita cac gbe dugc
nghién ctru . Cac hop chat hoa hoc chiém wu thé 13 a- pinen (tir 11,7% dén 12,6%), limonene (tir
44.8% dén 47,6%) va y-Terpinene (tir 10,5% dén 11,2%), o-citral (tir 3,9% -4,4%) ) va p-citral
(ter 3% -3,3%) [71].
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Hinh 3. 14 Sy anh hudng cia diéu kién lvu mau dén tinh ddu chanh khdng hat sau ba thang

Quaé trinh oxy héa tinh dau ting voi nong d6 oxy hoa tan, do d6 phu thudc phan 16n vao
ap suét riéng phan ctia oxy trong khong gian dau ciing nhu nhiét d6 méi truong. Qué trinh
khuéch tan oxy vao mau dién ra dan dan theo thoi gian. Diéu nay ciing dung ddi v6i cac hop chét
rira giai mudn c6 khdi lugng phan tir cao hon: cac thay di xay ra trong diéu kién luu trir khac
nhau duoc thé hién trong hinh 3.12, 13 va 14 cho thdy ca xu hudng ting va giam dbi véi cac hop
chat riéng 1é. Pién hinh nhu D-limonene & diéu kién thudng sau 2 thang (38.179%) luu trit ham
lwong suy giam manh, mic du c6 su ting nhe vao thang thir 3 ( 44.672%) nhung van giam hon
rat nhiéu so v&i ban dau (56.076%). Xem xét cac thong sd phan tich khac nhau, tiét 10 rang tinh
cach riéng biét cuia cac loai tinh diu dép tng ca hai cach khac nhau va khéc nhau pham vi anh
sang, nhiét d6 luu trit, cling nhu sw sin c6 cua oxy, phu thudc vao thanh phan hoa hoc tuong tng.
Su thay d6i duoc thé hién rd nhit qua thanh phan B-Cymene, ham luong ting lién tuc trong 4
diéu kién luu trir, dic biét ¢ diéu kién thuong (19.822%, 22.007%, 19.9885%) va tdi (10.793%,
19.222%, 16.4935) so véi giai doan ban dau (1.207%) twong ng. Nguoc lai, tinh dau luu trit
trong tir thang 1 dén thang thu 3 dudi tac dong cua diéu kién nhiét d6 ¢ 4 °C thi ham lugng D-
limonen tang manh (62.798%, 69.688%, 57.689%) tuong ung, so voi 56.076% ham lugng ban
dau. Piéu nay c6 thé dan dén thay d6i mau sic, ting do nhét hodc hinh thanh mui thom kho chiu,
thudng sic nét boi sy thay doi trong thanh phan va ting cac hop chéat oxy hoa. Trong qué trinh
oxi hda do tiép xuc voi khong khi 1au din dén cac san pham oxi héa chinh ciia D-limonene dugc
xéac dinh 1a (R)-(-)-carvone va hdn hop cac dong phan cis va trans ciia (+) - limonene oxide.
Nhiét do moi truong anh hudng rat 16n dén su 6n dinh cua tinh dau trong mot s6 khia canh. Do
d6, ca qua trinh ty oxy héa ciing nhu phan hity hydroperoxide déu cé xu hudng tang khi nhiét do
tang, tham chi nhiéu hon vi nhiét c6 thé gbp phan vao sy hinh thanh ban dau cua cac gdc tu do.
Nguoc lai, nhiét 46 thap hon c6 loi cho kha ning hoa tan ciia oxy trong chit l1ong, do d6 co thé
anh huong tiéu cuc dén su 6n dinh cua tinh dau trong bdi canh c6 sén oxy. Su hinh thanh céc hop
chat trung gian c6 thé 1a mot 101 giai thich hop 1y ring cac qué trinh hoa hoc do qua trinh bao
quan khong phai liic ndo ciing tién hanh mot chiéu.
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3.4.3. Chanh chuc
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Hinh 3. 15 Séc ki dd cua tinh diu chanh c6 hat

Bang 3. 6 Thanh phan héa hoc ciia tinh dau chanh chuc

Peak | R.T. Name Pct Total
1 7.021 o-Thujene 0.207
2 7.24 a-Pinene 2.699
3 7.826 Camphene 0.172
4 9.018 Sabinene 13.003
5 9.123 B-Pinene 28.221
6 9.907 B-Myrcene 1.031
7 | 11.099 m-Cymene 1.199
8 |11.789 D-Limonene 20.121
9 |13.473 y-Terpinene 1.831

10 | 14.309 cis-Linalool oxide 2.077
11 | 15.261 trans-Linalool oxide 1.462
12 | 16.108 Linalool 0.682
13 | 17.258 cis-2-p-Menthen-1-ol 0.208
14 | 18.596 Isopulegol 0.381
15 |19.213 Citronellal 9.777
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16 | 19.632 L-Borneol 0.141
17 | 20.238 Terpinen-4-ol 7.464
18 | 20.887 a-Terpineol 2.551
19 |22.675 Citronellol 3.125
20 | 27.098 | 6-Octen-1-ol, 3,7-dimethyl-, acetate | 0.272
21 | 27.673 Copaene 0.601
22 |28.133 B-Cubebene 0.348
23 | 28.196 B-Elemen 0.224
24 | 29.001 Caryophyllene 0.46
25 | 29.995 a-Caryophyllene 0.168
26 | 30.789 Germacrene D 0.352
27 | 31.208 Elixene 0.148
28 | 31.877 d-Cadinene 0.894
29 |32.483 Elemol 0.18

Bang 3.6 liét ké cac chi s6 thoi gian luu, tén cac hop chat bay hoi va ham luong phan
tram cua 29 thanh phén da xac dinh, chiém khoang 99,99% téng s6 thanh phén thu duogc tir vo
ctia C. hystrix bang phuong phap chung cat. Cac thanh phan chinh D-limonene (20,121%), B-
pinen (28,221%) va Sabinene (13,003%) hydrocacbon monoterpene, trong khi citronellal
(9,777%) va Terpinen-4-ol (7,464%) 1a thanh phan ctia oxy monoterpene. Tuy nhién, trong mot
nghién ctru khac, cac hop chét chinh cua tinh dau vo C. hystrix & vung Pallepola, Sri Lanka dugc
béo cio bao gém 3-Carene (18.310%), D-limonene (11.538%), Citronellal (12.267%), a-Pinene
(9.244%), Copaene (4.290%) va a-Cadinene (4.290%), Caryophyllene (3.988%), Linalool
(4.020%) va y- Cadiene (3.544%), chiém khoang 71% tong luong cac hop chat duge phat hién
[72]. Trong khi tinh dau C. hystrix & Banda Aceh & tay biac Indonesia cho thiy 30 hop chit duoc
xéac dinh, bao gom pin-pinen (23,03%), sabinene (13,37%), terpinene-4-ol (11,43%), limonene
(10,59%) va sa ( 10,41%) [73]. Mat khac, D-limonene (31,24%), B-pinen (13,81%), citronella
(13,41%), terpinene-4-ol (8,28%), Citronellol (5,62%), Bicyclo [3,1.0] hexan , 4 -methylene-1-
(1-methyletil) (7,18%), y-Terpineol (3,63%) duoc chiét xuét tir ddu vo C. hysstrix thu thap tir
Caringin Central Market, Bandung, Tay Java, Indonesia [74]. Chanthaphon va cong sy dé thu
nghiém hai phuong phap chiét xuat etyl axetat va chung cat bang hydro dé chiét Xuat tinh dau C.
hystrix. Két qua phan giai thanh phan hoa hoc 1 hoan toan khac nhau, véi chiét xuat etyl axetat
la Limonene (31,64%), B-pinen (6,83%) va citronellal (25,99%), trong khi B-pinen (30,48%),
citronellal (15,66%) va sabinene (22,75%) 1a thanh phan chinh cua tinh dau chung cit [75]. Su
da dang ciia cac hop chit d& bay hoi trong tinh dau C. hystrix trong cac déc tinh cdu thanh ciia C.
hystrix c6 thé chil yéu 13 do cac k¥ thuat khac nhau duoc str dung dé chiét xuat. Ngoai ra, con
phu thude vao diéu kién khi hau, giai doan sinh trudng cia cdy, thoi gian thu hoach [76]. Hoat
tinh khang khuan cia tinh dau C. hystrix dugc xac dinh bai nhiéu thanh phan hoat tinh sinh hoc,
mdi thanh phan cé thé anh huong dén cac nhom vi sinh vat khac nhau. Ham lugng khac nhau
giita cac hop chét 12 yéu t6 quyét dinh giai thira trong chit luong cua tinh dau.
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Hinh 3. 18 Sy anh hudéng ciia diéu kién lwu mau dén tinh dau chanh chic sau ba thang

Cac dac tinh phén huy cua cac mau dau chanh dudi cac diéu kién tiéu chuan da duoc
danh gia va nhan thdy rang cic mau cua chung t6i phit hop voi cac xu huong dugc bao cao. Mau
tinh dau chanh chiic duoc giir trong diéu kién thuong, bong t6i, 4°C va 45°C va duoc phan tich
bang GC — MS sau 1 thang, 2 thang va 3 thang. Thanh phan ciia tinh dau va cac mau di luu duge
thé hién trong hinh 3.16, 17 va 18. Cac méu duoc bao quan trong ca 4 dicu kién trong hai thang
cho thiy sy gia ting déng ké cua a-Pinene (17.996%, 17.981%, 18.121% va 17.701%) va D-
limonene (67.888%, 69.115%, 68.813% va 69.349%), trong khi mot s6 thanh phan Sabinene, f-
Pinene, Citronellal va Terpinen-4-ol diéu bi suy thodi trong giai doan nay, nhitng hop chat duoc
coi 1a nhitng chat gop phan chinh tao nén huong vi chanh tuoi. Cac nghién ciru thuc nghiém vé
tiém ning nhay cam ciia limonene cho thay cac két qua khac nhau. Trong mot nghién ciru trude
day, chung t6i da phat hién ra rang kha ning nhay cam cta D-limonene ting 1én khi tiép xuc véi
khong khi 1au. No6i chung, viéc theo dbi cac chat chiét xuat tir thuc vat dé bay hoi va thanh phan
tinh dau da ching minh rang tinh 6n dinh mat di khi thoi gian bao quan kéo dai cling nhu sy tang
nhiét d6 tir 4 dén 45°C. Céac hop chat dugc hinh thanh thong qua cac phan ung két thiic nhu
polyme chi duoc tao ra & cac giai doan oxy hoa sau d6 va & cudi cta thoi ky phan tng, khi luong
oxy hodc chit nén oxy hoa da can kiét. Piéu nay c6 thé dan dén thay d6i mau sic, ting do nhot
hozc hinh thanh mui thom khé chiu, thudng sic nét boi sy thay d6i trong thanh phan va ting cac
hop chit oxy hoa. Nhiét d6 méi truong anh huong rat 1on dén sy 6n dinh cia tinh dau trong mot
s6 khia canh. Vi vay, khong c6 gi ngac nhién khi cic mau bao quan trong giai doan cudi thang
thir 3 trong mot chai chira mot lwong khong khi t6i thiéu, cho thay nhiing thay doi 16n hon dang
ké voi mat luong 16n D-limonene, a-pinene, dan dén sy hinh thanh va gia ting twong tmg cua p-
Pinene, Citronellal va Terpinen-4-ol.
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CHUONG 4: KET LUAN VA KIEN NGHI

4.1. Két luan

Qua nghién ctru dé tai khao sat thanh phﬁn hoéa hoc tir vo (chanh khong hat, chanh c6 hat, chanh
chic) rut ra dugc cac két luan sau:

Tién hanh ly trich dugc tinh dau tir vo qua chanh bang phwong phap chung cit 16i cudn
hoi nudc ¢b dién & quy mo pilot.

Tinh dau vo qua quat thu dugc tir 3 loai chanh déu c6 mau vang nhat, vi cay, mang mui
thom dac trung.

Thanh phan héa hoc cua tinh dau chanh cha yéu 1a cac hydrocarbon terpenic voi hoat
chat chinh la D-Limonene, o-pinene, y-terpineol, p- cymene va B-pinene, theo nghién ctu
ban dau thi day 1 thanh phan hda hoc cd lién quan dén kha ning thé hién hoat tinh cua
tinh dau.

Két qua thtr hoat tinh sinh hoc ba mau tinh dau thu dwoc tir cc chanh khac nhau déu c6
kha niang khang khuan vai cac chung vi khuan 1a Bacillus cereus, Listeria monocytogenes
va Staphylococus aureus, tuy nhién mau tinh dau thu duoc tir tinh dau chanh khong hat
c6 hoat tinh khang khuan cao hon. Bdng thoi, chanh khéng hat ciing cho thay hoat tinh
chéng oxi héa cao hon so véi chanh ¢6 hat va chanh chdc.

Tién hanh khao sat thanh phan hoéa hoc ngoai tinh dau cia vo ba loai chanh, trong diéu
kién luu trit truc tiép véi anh séng, trong bong téi, nhiét do 4°C va 45°C. Chi ra sy bién
dbi vé thanh phan dinh tinh va dinh luong cia mau tinh dau. Tdi vu hoa qua trinh lwu trix
& 4°C va trong chai sam mau 12 it bién d6i va c6 sy gia ting nong d6 cua cac thanh phan
chinh trong tinh dau so véi cac diéu kién con lai.

4.2. Kién nghi

Tinh dau v6 (chanh khong hat, chanh c6 hat va chanh chic) c6 gia tri kinh té ciing nhu
gia tri str dung cao, tuy nhién, & nudc ta, san pham nay chwa dugc ¢ng dung san xuat
nhiéu ciing nhu st dung nén can trién khai nghién ctu, tng dung tinh dau vao cac san
pham doi séng, 1am ting gia tri st dung cia san pham nay.

Tiép tuc nang quy mo pilot 1én khéi luong 16n hon.

Tiép tuc nghién ctru phuong phap bao quan tinh dau ho citrus trong thoi gian Iuu trir tiép
theo. Mé rong nghién ctru thém vé thanh phan mét sé tinh dau ho citrus khéc.

Can nghién ctru va kiem tra thém céc gia tri MIC va MBC doi v6i kha ning khang khuan
cua tung loai tinh dau. Ket hop nghién ctru da dang kiém tra kha nang khang oxy hoa cua
tinh dau trén cac mé hinh té bao gay doc tinh in vitro hoac cac mo hinh in vivo.
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PHU LUC

Phu luc 1. Thanh phin héa hoc ciia tinh diu chanh c6 hat

Sau 1 thang
R.T. Name Sang | Tai 4 45
7.052 a-Thujene 0.228 0.283 | 0.292
7.272 a-Pinene 1.682 | 1.179 | 1.493 | 1.852
9.081 B-Pinene 4086 | 3.88 | 4.806 | 5.183
9.959 B-Myrcene 0.378 | 0.341 | 0.982 | 0.871
11.172 a-Terpinene 0.417
11.58 p-Cymene 16.69 | 17.958 | 1.067 | 3.083
11.831 D-Limonene 68.517 | 71.264 | 74.663 | 72.078
13.535 y-Terpinene 13.473 | 11.922
18.001 Limonene-1,2-epoxide(fr.1) 0.737 | 0.634
18.157 cis-p-Mentha-2,8-dien-1-ol 0.389
18.262 Limonene epoxide 1.062 | 0.922
20.259 Terpinen-4-ol 0.613 | 0.338 | 0.521 | 0.785
20.929 a-Terpineol 0.7 0.369 | 0.454 | 0.778
21.148 Myrtenol 0.299 | 0.22
22.236 Carveol 0.56
25.571 cis-p-Mentha-2,8-dien-1-0 0.844 | 0.316
26 Carveo 0.743 | 0.622
26.617 1,2-Cyclohexanediol, 1-methyl-4-(1- 0745 | 0552
methylethenyl)
27.422 cis-Carveol 0.501 | 0.394
29.503 Caryophyllene 042 | 0.354 | 0.291 | 0.632
31.532 B-Bisabolene 0.328 | 0.268 | 0.253 | 0.765
31.887 Cadina-3,9-diene 0.19 0.408
33.205 Caryophyllene oxide 0.478 | 0.39
Sau 2 thang
R.T. Name Thudng Tbi 4 45
7.073 a-Thujene 0.314 0.307 0.287
7.303 a-Pinene 0.48 1.899 1.796 1.928
9.029 Sabinene 0.182 0.282 0.274
9.112 B-Pinene 1.817 5.106 4.879 5.608
9.98 B-Myrcene 1.034
11.193 a-Terpinene 0.162
11.601 p-Cymene 22.805 2.962 2.597 5.131
11.81 D-Limonene 40.01 68.996 699.688 64.871
11.915 Eucalyptol 2.617 1.051 1.59 1.349
13.556 y-Terpinene 13.046 13.053 11.151
15.282 Terpinolene 0.802 0.784 0.631
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Sau

18.168 L-Pinocarveol 1.017 0.157
18.972 Limonene oxide, 2967
trans-
20.27 Terpinen-4-ol 0.793 0.702 1.161
20.813 Terpinen-4-ol 0.631
20.949 a-Terpineol 0.481 0.812 0.769 1.333
21.148 Myrtenol 1.839
21.294 0.933
22.215 3.977
22.727 1.014
23.166 (-)-Carvone 7.217
25.582 0.704
26.011 1.146
26.377 0.554
1,2-Cyclohexanediol,
26.617 1-methyl-4-(1- 2.889
methylethenyl)
27.422 cis-Carveol 1.524
27.694 a-Copaene 0.172 0.138 0.302
27.914 0.515
28.656 1.781
29.012 Caryophyllene 0.632 0.547 0.789
29.503 | trans-a-Bergamotene 0.506 0.383 0.885
29.775 1.904
30.005 Humulene 0.101
30.88 Germacrene D 0.115 0.101 0.079
31.542 B-Bisabolene 0.729 0.484 1.547
31.887 Cadina-3,9-diene 0.326 0.255 0.497
33.205 | Caryophyllene oxide 1.178 0.384
34.125 y-Eudesmol 0.163
34.522 0.175
3 thang
R.T. Name Thudng Téi 4 45
7 B-Thujene 0.281 0.314 0.188
7.23 a-Pinene 1.162 1.852 1.861 1.528
9.039 Sabinene 3.06 5.444 5.252 5.486
9.896 B-Myrcene 0.946 1.173 0.694
11.099 a-Terpinene 0.241 0.301
11.507 B-Cymene 21.181 3.766 3.383 6.093
11.726 D-Limonene 44.765 68.86 71.365 46.978
11.873 Eucalyptol 1.426
13.441 y-Terpinene 12.122 12.622 7.202

45




15.188 Terpinolene 0.701 0.729 0.48
16.076 Linalool 0.266
1R,4R-p-Mentha-
17.185 55 dl?en-l-ol 0.243
17.906 L'moni?;f oxide, 0.434
trans-p-mentha-
18.084 1(7),8? oo | 0862 0.393
18.178 Limonene oxide, 0.28
trans-

18.576 Isopulegol 0.174
20.176 Terpinen-4-ol 1.077 0.675 2.456
20.677 p-Cymen-8-ol 0.235
20.74 0.763 0.235
20.876 a-Terpineol 0.514 1.22 0.675 3.684
21.075 Myrtenal 1.699 0.193
21.232 0.521

22.141 trans-Carveol 4,928 0.243
22.654 1.463

23.103 (-)-Carvone 8.773

25.958 0.777

26550 | PRSI | 3517

27.631 a-Copaene 0.241 0.129 0.541
28.593 Germacrene D 2.943

28.949 Caryophyllene 0.848 0.515 1.648
29.451 o-Bergamotene 0.738 0.388 2.202
29.723 1.876

30.737 0.116

31.49 B-Bisabolene 0.916 0.372 5.588
31.835 Cadina-3,9-diene 0.437 0.243 1.48
33.163 Caryophyllene |, 1gq 0.195 1.396

oxide

33.675 H“”;;éf(':gelz 0.21
33.853 Junenol 0.313
34.073 y-Eudesmol 0.661
34.251 a-epi-Cadinol 0.448
34.47 a-Cadinol 1.123
34.972 a-Bisabolol 0.529
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Phu luc 2. Thanh phin héa hoc ciia tinh du chanh khong hat

Sau 1 thang

R.T. Name Thuong | Toi 4 45
7.041 a-Phellandrene 0.175 | 0.392 | 0.422

7.271 a-Pinene 1.5 2.074 | 2.096 | 1.265
9.028 Sabinene 0.591

9.08 B-Pinene 7.991 | 10.975 | 11.073 | 6.284
11.183 a-Terpinene 0.242
11.569 B-Myrcene 19.822 | 10.793 | 4.253 | 23.438
11.81 D-Limonene 53.28 | 63.658 | 62.798 | 37.483
13.525 y-Terpinene 5734 | 11.768
15.282 Terpinolene 0.527
17.969 Limonene oxide 2.71
18.001 unknown 2.329
18.157 L-trans-Pinocarveol 0.603 1.749
18.241 p-Menth-8-ene, 1,2-epoxy- 2.072 4.689
20.248 Terpinen-4-ol 0.657 | 0.987 | 1.065 | 0.87
20.907 a-Terpineol 1.722 | 1.995 | 1.975 | 1.362
21.137 Myrtenol 1.083 3.279
2128 | (O exenymetranol | 0558 1719
22.225 (-)-cis-Carvyl Acetate 0.088 1.74
23.197 (S)-(+)-Carvon 0.785 0.383 | 3.666
25.571 cis-p-Mentha-2,8-dien-1-ol 0.515

26 Carveol 0.912

26.366 .cis-Carveol 0.298
26.638 Limonene-1,2-epoxide 0.228 1.589
27.432 cis-Geraniol 2.214 1.016 | 0.811 | 11.778
27.903 cis-Carveol 0.282
28.656 8-Hydroxylinalool 1.278
29.012 Caryophyllene 0.196 | 0.405
29.503 a-Bergamotene 0.738 | 0.899 | 0.753 | 1.717
31.521 B-Bisabolene 0.633 | 0.806 | 0.839
33.205 Caryophyllene oxide 0.469 | 0.204 0.515
39.949 Unknown 0.351
40.096 Unknown 0.287
44.896 Unknown 0.084
45.063 Unknown 0.187
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Sau 2 thang

R.T. Name Thuong Téi 4 45
7.073 B-Thujene 0.307 0.443
7.303 a-Pinene 0.646 0.765 1.796 2.162
9.028 Sabinene 0.245 0.15 0.282
9.102 B-Pinene 4.505 4.299 4.879 9.878

11.183 a-Terpinene 0.379 0.273
11.601 B-Myrcene 22.007 19.222 2.597 4.369
11.81 D-Limonene 38.179 34.135 69.688 52.405
11.967 unknown 1.59
13.546 y-Terpinene 13.053 11.575
15.282 Terpinolene 0.784 0.783
16.129 Linalool 0.595

18 Limonene | 574 0.59

oxide
18.178 L-trans- 1.354 1.183
Pinocarveol
18.262 Limonene | 5 g5y 2.26
oxide, trans

20.291 Terpinen-4-ol 0.535 0.416 0.702 1.732
20.813 Carveol 0.567 0.415 3.087
20.928 a-Terpineol 1.708 1.102 0.769
21.148 Myrtenol 2.535 1.737
21.294 1.387 0.517
22.215 1.595 1.747
22.33 1.474 1.822
22.644 cis-Geraniol 0.495
22.737 0.856 1.182
23.177 B-Citral 2.939 4.365 1.319
24.254 a-Citral 1.892
25.31 0.437 1.142
25.477 0.434 0.853
25.571 0.881 1.189

26 0.675 0.713
26.052 0.663 0.702
26.366 0.487 0.49
26.617 L'lmzogfgle 2.03 5.594
26.784 0.75 3.42
27.433 cis-Geraniol 3.339 3.327 2.242
27.694 0.138
27.903 0.59 1.145
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28.05 cis-Geraniol 0.121
28.207 B-Elemen 0.125
28.667 0.798 1.405
29.012 Caryophyllene 0.547 0.704
29.503 Betr;l”rflo";ene 0.591 0.523 0.383 1.402
29.775 1.228 1.537
30.8 0.101
31.5632 [B-Bisabolene 0.376 0.434 0.484 1.784
31.887 0.255
33.205 | Caryophyliene | 4 019 0.672 0.178
oxide
34.533 0.112
34.753 0.112
35.014 0.118
Sau 3 thang
R.T. Name Thuong | Tbi 4 45
7 B-Thujene 0.47
7.23 a-Pinene 1.841 0.782 | 2.246
7.816 Camphene 0.108
9.039 Sabinene 8.025 5.177 | 10.659
9.896 B-Myrcene 1.094
11.089 a-Terpinene 0.475
11.528 B-Cymene 19.988 | 16.493 | 2.506 | 12.091
11.758 D-Limonene 44,672 | 23.973 | 57.689 | 13.522
13.462 y-Terpinene 13.762
15.177 Terpinolene 0.857
16.097 Linalool 0.282
17.227 | 1R,4R-p-Mentha-2,8-dien-1-ol 0.335 0.875
17.938 Limonene oxide, cis- 04
18.095 L-trans-Pinocarveol 1.203 3.432 5.428
18.189 Limonene oxide, trans- 1.309
19.423 Pinocarvone 0.255 0.793 1.038
20.207 Terpinen-4-ol 0.863 0.805
20.74 p-Cymen-8-ol 0.32 2.146 1.298 1.722
20.855 a-Terpineol 1.98 2.164 | 2.389 | 2.608
21.085 Myrtenal 1.57 3.95 2.581
21.232 Myrtenol 0.367 0.866
22.162 trans-Carveol 0.971 3.097 5.019
22.277 0.877 2.93 4.427
22.664 0.757
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23.124 (-)-Carvone 1.754 9.148 16.143
25.414 0.297
25.519 0.806
25.958 Myrtenol 1.031
26.324 0.244
26.565 Limonene-1,2-diol 2.313 7.375 12.394
27.391 3.191 2.576 1.27 5.637
27.861 0.337
28.614 Caryophyllene 0.712 5548 | 0.663 | 7.938
29.451 a-Bergamotene 1.052 0.659
29.723 0.668 2.588 1.07 4,192
31.48 B-Bisabolene 0.968 0.463 1.258
33.163 Caryophyllene oxide 0.894 1.253 2.949
Phu luc 3. Thanh phin héa hoc ciia tinh dau chanh chic
Sau 1 thang
R.T. Name Thudng Tbi 4 45
2535 |  L-Butanol,3- 0.234 0217 | 0225
methyl-
7.01 a-Thujene 0.11
7.261 a-Pinene 18.676 18.231 18.471 17.946
7.815 Camphene 0.308 0.312 0.312 0.302
9.049 B-Pinene 0.414 0.425 0.416 0.412
10.451 a-Phellandrene 0.423 0.567 0.604 0.574
11.569 p-Cymene 1.839 1.792 1.764 1.727
11.935 D-Limonene 69.798 69.895 69.892 70.074
13.483 y-Terpinen 0.274 0.34 0.33 0.319
15.198 p'Me”Jih;]'i"‘(s)' 0.434 0.53 0.499 0.544
18.136 L-pinocarveol 0.217 0.219 0.19 0.201
19.6 Linderol 0.206 0.203 0.19 0.2
20.228 Terpinen-4-ol 0.318 0.33 0.299 0.303
20.887 a-Terpineol 0.926 0.842 0.768 0.918
26.889 | o-Terpinyl acetate 2.174 2.063 2.06 2.264
28.708 a-Gurjunene 0.254 0.239 0.243 0.265
28.991 Caryophyllene 0.145 0.137 0.138 0.156
29.566 Aromandendrene 1.22 1.134 1.181 1.304
30.193 | Alloaromadendrene 0.562 0.52 0.54 0.598
31.176 Cyclohexane 0.84 0.87 0.991 1.023
33.09 (-)-Spathulenol 0.111
33.215 (-)-Globulol 0.442 0.376 0.395 0.445
33.383 Viridiflorol 0.184 0.165 0.175 0.198
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Sau 2 thang

R.T. Name Thudng Téi 4 45
2.535 1-Butanol, 3-methyl 0.227 0.201 0.217 0.2
7.021 a-Thujene 0.116 0.111

7.282 a-Pinene 17.996 17.981 18.121 17.701
7.826 Camphene 0.318 0.305 0.305

9.049 B-Pinene 0.437 0.421 0.421 0.41
10.451 a-Phellandrene 0.649 0.581 0.583 0.385
11.59 p-Cymene 1.805 1.73 1.807 1.759
11.977 D-Limonene 67.888 69.15 68.813 69.349
12.448 Z-Ocimene 0.347 0.307
13.483 y-Terpinen 0.374 0.331 0.331 0.258
15.198 p-Mentha-1,4(8)-diene 0.603 0.471 0.524 0.42
16.693 Fenchol 0.193
18.136 L-pinocarveol 0.255 0.211 0.211 0.233

19.6 L-Borneol 0.222 0.212 0.205 0.234
20.228 Terpinen-4-ol 0.362 0.285 0.326 0.306
20.771 p'Me”tha'lér)’S'die”'z' 0.178 0.151
20.887 a-Terpineol 0.989 0.894 0.86 0.964
26.659 8-Hydroxyneomenthol 0.101 0.105 0.102
26.889 a-Terpinyl acetate 2.275 2.263 2.217 2.327
28.708 a-Gurjunene 0.27 0.272 0.27 0.274
28.991 Caryophyllene 0.158 0.151 0.157 0.152
29.367 B-Gurjunene 0.114 0.127 0.116 0.123
29.566 Aromandendrene 1.306 1.365 1.356 1.418
29.691 Naphthalene 0.07 0.079 0.074 0.083
30.204 Alloaromadendrene 0.583
30.988 0.11 0.103 0.104
31.176 Cyclohexane 1.007 1.114 0.974 0.984
31.887 Cadinene 0.087 0.07 0.072 0.073
32.713 Epiglobulol 0.095 0.094 0.084 0.093
32.87 Palustrol 0.07 0.083 0.075 0.081
33.09 Spathulenol 0.082 0.078 0.083 0.143
33.215 Globulol 0.448 0.454 0.441 0.475
33.383 Viridiflorol 0.195 0.201 0.192 0.2
33.592 0.071 0.064 0.074 0.081
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Sau 3 thang

R.T. Name Thuong | Téi 4 45
7 a-Thujene 0.194 0.199 0.219 0.193
7.219 a-Pinene 2.619 2.683 2.82 2.564
7.805 Camphene 0.166 0.172 0.178 0.168
9.112 B-Pinene 39.89 40.505 | 40.222 | 39.806
9.886 B-Myrcene 0.798 0.569 0.894 0.543
11.078 a-Terpinene 0.693 - 0.625 0.58
11.528 0-Cymene 0.648 1.868 0.806 0.807
11.768 D-Limonene 18.178 18.4 19.75 17.206
11.841 Eucalyptol 0.305 0.467 0.346 0.387
13.441 y-Terpinen 1.373 0.493 1.289 1.191
14.288 cis-Linalool Oxide 2.371 2.444 2.184 2.542
15.188 | p-Mentha-1,4(8)-diene 0.261 0.112 0.269 0.221
15.24 trans-Linalool oxide 1.323 1.312 1.166 1.401
16.076 Linalool 0.873 0.912 0.795 0.911
17.227 cis-2-p-Menthen-1-ol 0.252 0.276 0.236 0.265
18.314 (E)-p-2-Menthen-1-ol 0.171 0.386 0.17
18.565 Isopulegol 0.447 0.507 0.417 0.524
19.213 Citronellal 9.81 7.076 | 0.9551 | 9.768
19.611 L-Borneol 0.152 0.154 0.146 0.161
20.238 Terpinen-4-ol 8.418 8.46 7.914 8.811
20.887 a-Terpineol 3.048 2.95 2.827 3.273
21.064 (E)-p-2-Menthen-1-ol 0.438
22.675 Citronellol 3.789 3.846 3.498 3.994
26.418 | 8-Hydroxyneomenthol 0.296
27.077 Citronellol acetate 0.458 0.57 0.385 0.481
27.673 Copaene 0.729 0.748 0.66 0.7
28.05 Geraniol acetate 0.086 0.228 0.046 0.094
28.133 B-Cubebene 0.451 0.39 0.426 0.412
28.185 B-Elemene 0.205 0.149 0.187 0.241
28.991 Caryophyllene 0.481 0.372 0.454 0.489
29.984 a-Caryophyllene 0.175 0.143 0.17 0.182
30.779 Germacrene D 0.313 - 0.293 0.249
31.197 Cyclohexane 0.124 0.088 0.12 0.096
31.877 Cadinene 0.998 0.814 0.913 1.049
32.483 Elemol 0.202 0.211 0.195 0.225
33.09 Spathulenol 0.081
33.205 Caryophyllene oxide 0.139
34.522 a-Cadinol 0.094
38.778 0.064
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Comparison of volatile compounds and antibacterial activity of Citrus aurantifolia,
Citrus latifolia, and Citrus hystrix shell essential oils by pilot extraction
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INTT Hi-Tech Institute, Nguyen Tat Thanh University, Ho Chi Minh City, Vietnam

Abstract

Lemon peel essential oil has considerable potential to be used as a direct agent against a wide
range of Gram-positive and Gram-negative bacteria. The three lemon peel species used in this
study included Citrus aurantifolia, Citrus latifolia, and Citrus hystrix. Essential oils were
extracted on a pilot model and analyzed by gas chromatography-mass spectrometry (GC-MS).
Gram-positive bacteria (Bacillus Subilits, Listeria monocytogenes, Staphylococcus Aureus) and
gram-negative (Escherichia coli, Samonella Typhimurium, Pseudomonas Aeruginosa) were used
to counteract the antibacterial effects of the samples. The yield of hydrodistillation distilled
essential oil is C. aurantifolia (1.15%), C. latifolia (1.32%), and C. Hystrix (3.18%). The
essential oil contains the main ingredient D-Limonene. The highest antibacterial activity against
L. monocytogenes is Citrus latifolia essential oil. The main chemical composition of essential
oils are B-pinene, D-limonene, y-terpinene, terpinolene, a-terpineol, ... and the antimicrobial
activity of the essential oil is affected by the variation of D-limonene. and B-pinene in essential
oils.

Introduction

The essential oil consists of many aromatic volatile compounds produced by secondary
metabolism of the plant (mainly terpenes and triterpenes), with a characteristic odor depending
on the source of the material. The chemical composition of essential oils includes terpenoids and
oxygen-containing derivatives of terpenoids such as alcohols, aldehydes, ketones, esters, acids ...
Although there are many constituents, there are usually only a few key constituents that have
value. and create a distinctive fragrance for essential oils [1- 4]. Citrus essential oil has the main
ingredient D-limonene (a substance with high antibacterial and antioxidant properties) and
various compounds. The antimicrobial properties of essential oils have been recognized for
centuries, with increasing demand from changes in consumption trends and increasing isolation
of antibiotic-resistant pathogens, a need to find killer agents bacteria based on chemicals [5-8].
Commonly used traditional methods are water distillation, steam-enticing distillation, solvent
extraction, and cold pressing. Each method has its own advantages and disadvantages. New and
modern extraction methods are increasingly being developed to improve the yield and quality of
essential oils. These new methods include the supercritical extraction method, ultrasonic
combined extraction, and microwave combined extraction [9-11]. Although there are many new
methods of extracting essential oils, traditional extracts such as hydrodistillation are still widely
used especially for commercial-scale production because of their simplicity, low cost. Essential
oils, especially lemon essential oils, have long been used extensively in aromatherapy and as an
alternative to partial relief of pain relievers. Under such conditions, this study aimed to study the
effects of three essential oils of Citrus aurantifolia, Citrus Hystrix, and Citrus latifolia with the
main ingredients in lemon essential oils as f-pinene, limonene, y-terpinene, terpinolene, o-
terpineol, and citral, are very likely to be responsible for good antimicrobial activity, especially
gram-positive bacteria (Staphylococcus aureus, Bacillus subtilis, and Staphylococcus
cholermidis) [12]. This group of essential oils can provide natural antimicrobials that the food
industry requires to meet both its and consumer requirements. Vietnam with tropical natural
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conditions is very favorable for the formation and development of plants, in which essential oil-
containing plants are confirmed to be abundant and unique. Currently, there are a number of
establishments in Vietnam that have distilled lemon essential oil, and when analyzing some
lemon essential oil samples on the market, it showed that the quality of the essential oil was not
high, some of the main ingredients in the essential oil, have a low percentage and do not meet
some essential oil standards. This greatly limits the ability to supply lemon essential oil on a
large scale or as a raw material for establishments manufacturing cosmetics, pharmaceuticals,
aromas.

Therefore, obtaining essential oils from the peels and finding suitable storage conditions to
develop a variety of different products, and extracting essential oils from the peel is an effective
solution to utilize secondary sources of lemons at low cost, at the same time creating products
with high value. Contributing to improving the economic value of the local lemon tree, creating a
stable market for potential raw materials of the province: from there, building a chain of
production-consumption in a sustainable direction with stable output.

Experimental

Plant material

C. latifolia are collected directly from home gardens in popular growing areas in Hau Giang. The
C. aurantifolia samples used for this study were collected in the Ben Tre province. C. Hystrix
are harvested and selected from the border area of An Giang province in the southwest of
Vietnam. The raw materials are transported to the laboratory when harvested. After that,
conducting preliminary treatment, lemons are washed to remove crushed fruits and impurities.
The pods are then separated and the meat is removed. The shells after the treatment will be
pureed to be approximately 0.5 mm in size and placed in the extraction device.
Hydro-distillation pilot procedure

Fruit after harvest is pre-treated, put into storage tanks, the amount of water is added to suit each
experiment, and put into the distillation system at the rate of 1: 6 material/water. The distillation
temperature is 150°C (inside the 100°C unit) and the distillation time is calculated from the
moment the first drop of liquid appears (after 50 minutes), until the quantity of the essential oil
remains constant. After the extraction of essential oils, we obtain a mixture of water and essential
oils after going through a condenser to recover the essential oil. The essential oil obtained with a
little water should be anhydrous with Na2SO4 salt to remove the water in the oil. After the
elimination process, we obtain pure essential oils.

Gas Chromatography — Mass Spectrometry

The chemical composition of essential oils was determined by GC-MS analysis using GC
Agilent 6890 N instrument combined with inert HP5-MS and MS 5973 columns. The pressure of
the head column is 9.3 psi. Essential oil is added with 1 ml of n-hexane and dehydrated with
Na2SO4. Constant flow rate at 1 mL/min. Nozzle temperature is 250 ° C and the dispensing rate
is 30. Thermal program for samples: 50 ° C held for 2 minutes increments of 2 ° C / min to 80 °
C, further increments of 5 ° C / min to 150 ° C, continue to increase 10 ° C / min to 200 ° C,
increase 20 ° C / min to 300 ° C hold for 5 minutes.

Antibacterial activity testing

In this study, the antibacterial activity of lemon essential oils was tested against certain gram-
positive bacteria (Bacillus Subilits, Listeria monocytogenes, Staphylococcus Aureus) and gram-
negative (Escherichia coli, Samonella Typhimurium, Pseudomonas Aeruginosa). . All laboratory
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equipment and culture media were prepared and autoclaved at 121°C for 15 minutes. The test
strains were shaken in 5 ml of Mueller Hinton Broth medium (MHB) for 18-20 hours at 35 £ 2
°C. Then calibrated to Mc Farland 0.5 equal to 1 — 2.10° with 0.9% NaCl physiological saline.
100 pl of 10® CFU / ml concentration of bacteria broth is pumped into MHA agar plates and
spread evenly on the surface of the culture dish. In this experiment, the well diameter used is
6mm, which corresponds to 50 pl of essential oil sample.

Results and Discussion

Essential oils extraction

Figure 1. The efficiency of essential oils at the pilot production scale

The results of extracting essential oils from different types of lemon peel are shown in the graph
in figure 3.1. Based on Figure 3.1 shows, the efficiency is obtained from three types of C.
aurantifolia peel (1.15%), C. latifolia (1.32%), and C. hystrix (3.18%). C. hystrix peel essential
oil is twice as effective as C. aurantifolia and C. latifolia peel oil. The differences in the essential
oil content between lemons depend on the individual characteristics of the ingredients, growing
conditions, soil, and harvesting stage. The year 2020 Quyen et al. extracted C. aurantifolia peel
essential oil at a laboratory scale with an efficiency of 2.1%. Meanwhile, Atti-Santos and his
team used a Clevenger device to distill essential oils from C. latifolia peels in the laboratory,
with the essential oil content being 5.45% [13]. The team of Hongratanaworakit and Buchbauer
from Srinakharinworit University extracted C. hystrix essential oil from fresh skin by
hydrodistillation method on Clevenger device for 2 hours, yield 1.5% w / w. On the other hand,
Chanthaphon et al. use C. hystrix source grown in Songkhla (Thailand) from May to July 2005 to
extract essential oils, with 2.56% content recovered through the hydrodistillation process [14].
However, each material will have different advantages and disadvantages in the extraction
process. Distillation time depends on a number of factors such as raw material, temperature,
ingredient/solvent ratio, sample size,... The longer the distillation time, the higher the amount of
essential oil. The process of distillation with high temperature when extracting will denature
volatile compounds in essential oils. However, up to a certain time, the amount of essential oils
does not increase anymore, and if further distillation can affect the quality of the product, the
product is likely to be denatured and consume an unnecessary amount of energy equipment leads
to increased costs.
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Chemical composition of lime peel essential oil
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Figure 2. Essential oil chromatogram: a) Citrus latifolia, b) C. aurantifolia, ¢) C. Hystrix
Table 1. Chemical composition of essential oil

Name C. Latifolia|C. Aurantifolia|C. Hystrix

a-Thujene 0.467 0.3 0.207

a-Pinene 2.206 1.857 2.699
Camphene 0.106 0.172

Sabinene 13.003

B-Pinene 10.581 4.225 28.221
B-Myrcene 1.207 1.502 1.301
a-Terpinene 0.608 0.59

p-Cymene 1.138 0.869 1.999
D-Limonene 56.076 70.52 20.121
y-Terpinene 16.108 15.418 1.831
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Terpinolene 0.957 1.078
Linalool 0.341 0.682
Citronellal 9.777
Terpinen-4-ol 1.379 0.386 7.464
a-Terpineol 2.586 0.573 2.551
Citronellol 3.125
B-Citral 0.992
a-Citral 1.174
Nerol acetate 1.362
Caryophyllene 0.65 0.689 0.46
trans-o-Bergamotene| 0.992 0.511
a-Caryophyllene 0.168
Germacrene D 0.352
B-Bisabolene 1.071 0.853
d-Cadinene 0.894

The percentage content and the name of the volatile compound obtained from the essential oils
of the three shells (Citrus latifolia, C. aurantifolia, C. Hystrix) are shown in Table 1, via GC-MS
analysis. Based on Table 1 and Figure 2, it can be seen that the components that account for high
concentrations of the three essential oils are hydrocarbon monoterpene such as D-Limonene
(56,076%, 70.52%, 20,121%), B-pinene (10,581%, 4,225 %, 28,221%), y-Terpinene (16,108%,
15,418%, 1,831%) respectively. However, C. Hystrix essential oil contains a number of specific
ingredients that account for relatively high levels of Sabinene (13,003%), Citronellal (9,777%),
Citronellol (3,125%) compared to the other two essential oils. On a laboratory scale, essential
oils of Citrus aurantifolia (farm G. Corigliano, Bovalino, Italy), were extracted by
hydrodistillation, analyzed by GC-MS by Spadaro et al. ( 2012) [12]. The main components
limonene (58.4%), B-pinene (15.4%), y-terpinene (8.5%) and citral (4.4%) have been shown.
Asnaashari and his team used essential oils from Barij-Essence, Iran, and GC-MS analysis of C.
aurantifolia essential oil resulted in the identification and quantification of about 22 key
compounds, accounting for 88, 85% of the total number of ingredients. Limonene (28.27%) is
the main ingredient, followed by a-terpineol (19.61%), p-cymene (8.6%) and B-pinene (5.7%)
[15]. In 2001, Pino and Rosado experimented on samples of Citrusaurantifolia Swingle and
Citrus latifoliaTanaka collected in Cuba. The results showed differences found in odor and taste
in both essential oils, y-terpinene (9.5% and 11.8%), Limonene (40.4% and 55.6%), o -terpineol
(12.7% and 6.6%) and terpinolene (8.7% and 5.2%) are the main ingredients, respectively [16].
With shell material Citrus Hystrix research group of Zuhra et al. extracted and analyzed essential
oils obtained 30 compounds. Limonene (10.59%), B-pinene (23.03%), terpinene-4-ol (11.43%),
sabinene (13.37%), and citronella (10.41%) seem to be the main compounds of essential oils
obtained from the hydrodistillation [17]. As can be seen, the difference between the composition
of distilled oil in the pilot-scale and in the laboratory. However, GC-MS analysis results give
data consistent with previous work on lemon essential oils distilled in the laboratory, with
equivalent amounts of D-limonene, B-pinene, terpinolene, o -terpineol, citral, ...



Antimicrobial Activity of essential oils

Table 1. Antibacterial results of 3 types of lemon peel essential oils

Tested Bacteria Citr_us _ Citru_s Citru_s Amoxicillin
aurantifolia latifolia hystrix 0,25 mg/ml

S. aureus NRRL B-313 10+0 14+0.57 12+0.57 41+1.66

L. monocytogenes NRRL B-2354 18+0.6 18.6+0.6 17.3+0.33 39+0.33
B. cereus ATCC 10876 13.3+0.88 14+0.88 12.6+0.33 | 11.6+0.66

S. typhimurium YS1646 - - - 27+0.57
E. coli NRRL B-409 - - - 15.3+0.33
P.aeruginosa NRRL B-14781 - - - 24.3+0.33

S. typhimurium

Figure 3. Antibacterial activity of lemon oil properties a) C. aurantifolia, b) C. Hystrix, c) Citrus
latifolia with six bacteria (A): Positive control - Amoxicillin; (B): Seedless lemon essential oil;
(C): The control was H20 negative.

In this study, the antibacterial activity of lemon essential oils was tested against certain gram-
positive bacteria (Bacillus Subilits, Listeria monocytogenes, Staphylococcus Aureus) and gram-
negative (Escherichia coli, Samonella Typhimurium, Pseudomonas Aeruginosa). Concentrations
of essential oils compared with standard antibiotics (Amoxicillin), which show marked
antibacterial activities, are manifested by their inhibitory regions (Figures 3. A, B, C).

However, according to the results, the following statements can be made: The antibacterial
ability of most lemon essential oils on gram-positive microorganisms is better than that of gram-
negative microorganisms. Experimental results on the diffusion of agar plates show resistance to



some tested strains of microorganisms. The results of antibacterial ring diameter data are
summarized in Table 3.3. Specifically, seedless lemon essential oil (14 £ 0.57, 18.6 £ 0.6, 14 +
0.88), seeded lemon (10 = 0, 18 £ 0.6, 13.3 + 0.88) and lemon (12 + 0.57, 17.3 + 0.33, 12.6 £
0.33) were resistant to 3 strains of gram-positive bacteria (Staphylococcus Aureus, Listeria
monocytogenes, Bacillus Subilits) respectively. Results showed that Citrus essential oil had
broad-spectrum antibacterial activity on even gram-positive bacteria, probably because of its D-
limonene component . All samples showed antibacterial activity against gram-positive bacteria
with a variation of antimicrobial activity depending on the composition and content of D-
Limonene, B-Pinene, and y-terpineol in essential oils [18].

Conclusion

Through research results extracted from the bark (C. aurantifolia, C. Hystrix, C. latifolia) on a
pilot scale, it shows that kumquat peel oil obtained from 3 types of lemons are light yellow,
spicy, gills characteristic fragrance. The yield obtained was C. aurantifolia (1.15%), C. latifolia
(1.32%), and C. Hystrix (3.18%). The chemical composition of lemon essential oil is mainly
terpene hydrocarbons with main active ingredients D-Limonene, o-pinene, y-terpineol, p-
cymene, and B-pinene. According to the research, this is the chemical composition related to the
ability of essential oils to show activity. Results of biological activity test of three essential oil
samples obtained from different lemons all have antibacterial properties against bacteria strains
Bacillus cereus, Listeria monocytogenes and Staphylococus aureus, but essential oil samples
obtained from essential oil C .Latifolia has a higher antibacterial activity. At the same time, C.
latifolia also showed higher antioxidant activity than C. aurantifolia and C. Hystrix.
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IL. MUC TIEU, NQI DUNG NGHIEN CU'U VA PHUONG AN THUC HIEN DE TAI
6. Muc tidu ciia d@ tai (Bdm sdt va cu thé hod dinh hiedmg muc tiéu theo dat hang)

Ung dung khoa hoc cong ngh¢ xdy dung quy trinh chiét sudt tinh dau tir ngudn nguyén
li¢u vo (chanh khong hat, chanh ¢6 hat, cheanh tric) & quy md san xuit pilot:

+ Chiét téch tinh diu bing phuong phap chung cit tryc tiép véi nudce trén quy md
pilot va phén tich thanh phin héa hoc bing phuong phép sic ki khi ghép phéi phd
GC-MS.

+ Danh gia hoat tinh khéng khuén va khéng oxi héa cia tinh dau tir vo chanh

+ Khio sat yéu td anh huéng dén qua trinh bao quén ctia cic loai tinh dau.
7. Tinh trang dé tai .
X Méi
[C] Ké tiép huéng nghién ciru ciia chinh nhém téc gia
[[] Ké tiép nghién ciru ctia ngudi khac
8. Téng quan tinh hinh nghién ciru, luin gidi myc tiéu va ni dung nghién ciru
8.1. Ngoai nuwéc (Phan tich danh gida dugc nhitng cong trinh nghién citu c6 lién quan voi
nhitng két qua nghién ciru mai nhat trong linh viee nghién ciru ctia dé tai; néu dwge nhimg
bude tién vé trinh dp KH&CN ciia nhitng két qua nghién ciru do)

Chét thom néi chung hay tinh diu néi riéng da gin lién véi cuje sbng va gin
lién v6i nén vin minh cta nhan loai tir hang nghin nim nay. Tinh dau vén 14 nhimg giot
rdt nhé, tinh tdy, cb dic nhét cta céc loai thio dugc, déi khi né chi 1a nhimg phan tir thom
duoc hinh thanh qua chirc nang diéu tiét trong cac loai thin cdy né tao nén sy hép din,
quyén ril, mang lai stc séng, sy tuoi tin va tao thém sy phong phi cho cugc sng. N6 1a
hdn hegp cic chit hiru co tan lin vio nhau, c6 mui dic trung. O nhiét do thudng tinh dau
hiu hét & thé 16ng khong tan trong nuéc hojc tan rét it, nhung lai tan tét trong dung méi
hitu co nhu rugu ete, chit béo [1, 2]. Tinh diu bay hoi véi hoi nuéce, c6 vj cay va ngot,
néng bong va c6 tinh sit tring manh. Tinh déu dugce sir dung rong rdi trong nganh cong
nghiép m§ phim, dic biét la trong sin xuat cic loai nuéc hoa khic nhau, sira tim, kem
dudng téc, ddu goi, va la thanh phdn cua chét khir tring va thude trir sdu [3 - 5]. Céc
thanh phén phenolic, hién dién trong céc loai tinh dau, dugc biét 1a ¢ hoat tinh khang
khuin va mot sé thudng duge cong nhan 12 cac chét an toan; do d6, ching dugc sir dung
dé ngin chin sy phét trién cta vi khuén ban dja va céc chat giy 6 nhiém [6]. Tinh ddu



thyre vt dd duge sir dung trong hang ngan nim dé bio quén thye phim, duge pham thude
thay thé va ligu phap tyr nhién [8] Tinh diu 1a hén hop phire tap. cla cdc hop chit trong
lugmg phin tr thip duge chiét xudt tir thye vit bing cich chung cit hoi nuéc va cic dung
mdi Khic nhau. Nhimg chiét xudt cia no dugc hinh thanh bai mot sy I\u hop cia hdn hqp
nhimg hop chét héa hoc dé bay hoi tir don giin dén phirc tap bao gom cdc hqp chit ndi
trdi nhur terpene, aldehyde, alcohol va ketone. Dy la nhimg hop chét ¢6 nhiéu trong thyc
vit.

O nhiét dd thudng, (mh diu ¢ thé long, trir mot s trudmg hgp nhu methol,
camphor....1a & thé rin. Da s6 tinh diu khéng ¢6 mau hojc ¢6 mau vang nhat, tinh dau c6
vi cay va hic, ¢6 mot sé tinh diu ning hon nude nhu tinh diu dinh huong, tinh diu quc,
Ty trong thay déi theo thanh phiin héa hoc. Néu tinh diu c6 chira thanh phin chu yéu la
hydrocarbon terpenic thi ty trong lhap tinh ddu ¢6 hgp chit chira oxy hodic nhin thom thi
tV trong cao hon. Tinh diu ¢6 chi sb khic xa cao hay 1hap tuy theo thanh phan cic chét
chira trong tinh dau 1a no, khdng no hoic ¢6 nhan thom. Néu tinh diu c6 nhiéu thanh phin
hay ¢6 nhiéu day ndi ddi thi chi sé khic Xa cao.

Turek va Stmtzmg (2011b; 2012) cho thiy nhimg thay ddi trong mét s6 loai tinh
diu da duge thic day dudi tic dong cua dnh sdng, tuy nhién, cic loai diu tir céc loai thuc
vit khic nhau phan tmg khac nhau [9] Du6i anh hudng cua dnh séng, nhiét d§, khong khi,
nude tinh diu dé bj oxi héa va cé thé bj nhya héa mot phan Do 4m di duge coi la mot ly
do c6 thé din dén sy bién tinh cia tinh diu [9] Alcol trong tinh dau bj oxy héa thanh
aldehyd, aldehyd bién thanh acid. Céc hop chit ndi déi dé bj oxy hoéa hodc tham gia vao
phan img cong hgp. Cac hgp chat ceton va aldehyd dé bj aldol héa tao nhua khi ¢6 sy hién
dién cua kiém. Nhiéu thanh phén ¢6 cic nhém chirc khic nhau cé thé tham gia cic phan
{mg, 1am thay d§ tinh chit cia tinh du.

Cay chic - chanh Thdi — Kaffir lime — hay con goi 1a chanh Kieffer, chanh Makrut,
hodc chanh Magrood, (Bai Ma-gkood, PewMa-gkrood) 12 mjt loai chanh bén dja ciia Lao,
Campuchm, Thai Lan, Indonesia, Mala) sia, Phllnppmcs va Vi¢t Nam. N6 dugc st dung
phd bién trong 4m thyc Dong Nam A, dic biét 1a trong dm thye Thiu Lan La cua logi cay
ndy la mdt gia vi dic trung 1am nén mét trong nhig tinh hoa ciia nén am thye Théi - mén
Tom Yum ndi tiéng toan céu. Chanh Th4i — Chanh chiic 12 cdy than gd c6 d¢ cao tir nhé
dén trung binh, cdy truémg thanh c6 thé cao tir 2m dén 10m. Than cdy c6 gai ngang. L4
xoan xoan thudén hay ngon gido, mép khia ri'mg hay nguy en, chép tron hay 18m, c6 khi
nhon, mau xanh thim thuy kép, moc dou cudng 14 c6 canh rit rong, c¢6 khi cung to bing
phién 14 (tao nén hinh 14 gin tuong tyr sb 8 nén con dugc gol vai tén "la chanh s6 8"), 14 ¢6
tinh diu, mui thom ndng. Toan cﬁy chanh chiic ¢6 tinh diu rit thom nén duge ‘mg dung
rong rdi trong nhiéu linh vyre tir m thye, duge phim dén my phim, trong d6 by phin duge
str dung nhiéu nhit trén cdy 1a 14, va qué (véi nude cdt, vo qua).

Chanh Khéng llat (Citrus latifolia) duqc John T. Bcarss lai tao tai California, My
vdo nim 1895. Phin b & Viét Nam chu )eu & céc tinh mién Nam. Ciycaotr 1 —=3 m,
thudmg moc xde, tin rgng, thin cé gai, 1a hinh trimg ¢6 mép riing cwa. Hoa chanh mau
tring nga vang,c6 gin mau tim nhat, nd theo timg chim. Qua chanh khi chin ¢6 mau xanh
hogc ving, thit qua ¢6 vi chua. Tép chanh mong nudc nim xép chong 1én nhau. Gin nhu



tit ca cdc b phin ciia cdy chanh déu mang mét mui thom rét dic tnmg va kha da dang vé
ching logi. City cho trdi quanh niim, nén con goi 1a chanh tir quy do loai chanh nay cho ra
trdi quanh nam. c¢6 thé cho nang suit qui 150 — 200 kg/ndm/cidy. Mot wu diém ndi trdi ma
it loai chanh ndo c6 duge. Chanh Khéng Hat con c6 sirc khang bénh rat manh, nhit 1a
khong thdy bj nhiém bénh vang 14 gan xanh nhu c4c loai cdy ¢6 mui khac. Cay dé trdng va
dé chim séc. Tuy nhién mudn dat niing sudt, chit lugng cao cin dugc cung cz'ip déy da
dinh dudng nhu nhimg loai cdy trdng khéc.

Chanh ¢6 hat (Citrus aurantifolia) & Viét Nam, diu kién khi hiu dit dai rit thuin
lgi cho viéc phét trién cac giéng Citrus. Céc logi chinh yéu duge trdng tir bic vao nam
trong cdc vudm cdy an trai & ndng thon cdc viing Ha bic, Hoa Binh, Ha Tay, Nghé An, Ha
Tinh, Nha Trang, Déng Nai, Can tho. Qua chanh ta c6 kich thuéc nho hon, nhiéu hat hon,
ham lugng axit cao hon, mui vj néng hon va vo mong hon so véi loai chanh khong hat
(Citrus latifolia). Chanh ta dugc wa chudng vi mui vj dic trung cia né so véi cac loai
chanh khdc - cu thé 1a vj chua va ding ndng hon - va thudng dugce ding lam mit cao cép.

Trong mdt nghién ciru khac, thanh phén dé bay hoi ctia vé C. hystrix & Sri Lanka
thu dugc béi HS-SPME (Chiét xuit vi pha rin Headspace) da xac dinh tong cong 45 hop
chit. Céc thanh phin chinh 1a Citronellal (12.267%), a-pinene (9.244%), 3-Carene
(18.310%), D-limonene (11,538%), a-Cadinene (4.290%), Copaene (4.290%), linalool (
4,020%), Caryophyllene (3,988%) va y -Cadiene (3,544%), chiém khoang 71% tdng sb
hop chét dugc phat hién [10]. Céc bién thé thuge tinh noi tai ciia C. Hystrix c6 thé chi yéu
1a do cac ky thuat chiét xuét khac nhau, diéu kién bao quan, d¢ chin ctia qua hodc céic yéu
t6 moi trudng va su truyén khéc nhau, giéng cdy tr5ng va cdc vung khi hau va dia ly khéc
nhau. Trong nghién ciru ciia Jantan et al. (1996) da tién hanh phén tich thanh phan héa hoc
cua céc loai tinh diu thuge ho Citrus, duge xéc dinh trong vo ciia tinh diu C. hystrix c6
thanh ph?m chti yéu 1a monoterpen (97,2%) trong d6 limonene (14,2%), B-pinene (39,3%)
%), terpinen-4-ol (8,9%) va citronellal (11,7%) la thanh phﬁn chinh. Ciac monoterpen
khac véi s6 lugng dang ké 1a: citronellol (3.0%), a-terpineol (3.0%),-terpinene (2.4%), a-
pinene (2.0%) va linalool (1.9%). Mu®i bay thanh phin Sesquiterpenoid dugc xic dinh
trong tinh diu nhung vé&i sé lugng nhd va chi chiém 2,6% luong tinh dau [11].
Hongratanaworakit va Buchbauer (2007) da sir dung céc nguyén li¢u thé dugce thu thip tir
Théi Lan, chiét xudt va phan tich tinh diu C. hystrix chi yéu bao gdm hydrocarbon
monoterpene v&i B-pinene va Limonene (30,73%). (18,76%) la thanh phan chinh. Cic
thanh phin nho khdc 1a o-terpineol (8,35%), terpinene-4-ol (10,63%), B-terpinene
(6,18%), terpinolene (5,09%) va a-terpinene (5,09%) [12].

Trong khi d6, Loh et al. (2011) da thir nghi¢m trén 14 cia C. hystrix, cdc
monoterpen oxy dugc tao ra trong tinh déu 1a chanh Kaffir chia khoang 86,15% tng
lugng tinh diu. Thanh phén chinh dugc dic trung bdi déu 14 chanh kaffir 1a B-citronellal,
chiém 66,85% tong lugng diu. Tiép theo la linalool (3,90%), citronellol (1,76%) va-
citronellol (6,59%) [13]. Tuong tu khi ham lugng B-Citronellal chiém 66,9% trong nghién
ctru ctia Othman et al (2016) [14]. Nam 2013, Norkaew et al di sir dung phuong phap
chiét xuét carbon dioxide siéu t&i han (SCDE) dé chiét xuit tinh déu, két qua cho thiy cac
hop chét chinh thay ddi nhiéu so véi cic phuong phép khéc véi p-Citronellal (1,33%), B-
Citronellol. (0,87%) va Nerolidol (2,0%) [15]. Cuoi ciing, Haiyee et al. (2012) da sir dung



phu(mg phdp chiét chét long c6 4p sudt (PLE) dé chiét, két qua cho thdy B-Citronellal
chiém 25,87%, p-Citronellol 4,02%, f-Linalool 3,22%, Naphthalene 2,18%. Ham lugng B-
Citronellal trong nghién ciru ndy cao hon cic nghlcn ctru khéc do tinh chit ciia 16 vi séng,
10 vi séng ¢6 hi¢u qua hon déi véi cac hgp chit chira oxy trong cong thirc phan tir, vi vay
ham lugng B-Citronellal chiém 81,427% [16].

Nghlen ciru 2006 Okonkwo va cdng sy da thiét ké, xay dyng va chay thir mé hinh
pilot dé san xudt cac logi tinh dau (0,864 I/h Ytirla bach dan. Phan tich cho thiy téc do hoi
nuéce di qua 16p 14 c6 thé 1éch khoi mébi quan h¢ tuyén tinh véi dudng cong (uy thudc vao
kha niing tai. Mt ty 1¢ san xudt tinh diu/l4 3 .0x10°ml/g d2 thu dugc. Khi thiét ké mét nha
may thi diém, bé chira ¢6 kich thuéc 0,45 m diam va chiéu dai 1,65 m [17].

Soto-Armenta (2017) Nghién ciru vé quy trinh chung cit hoi nu6e dé 1dy tinh dau
tu 14 Lippia graveolens da dugc dénh gig & quy md phong thi nghi¢m va pilot. Céc thong
s6 duge phan tich la lwu lugng hoi va do xbp, anh huémg cua ching den ning suit chiét
dugc xdc dinh. Anh hudng cua dong hoi duqc tim thﬁy la mjt théng sb quan trong trong
qué trinh chung cét hoi nuéc. Céc chét chiét xudt thu duge phan tich bai GC-MS.
Carvacrol, thymol va B-cymene tao thanh céc thanh phén chinh cta L. graveolens & ca hai
quy md. M6 hinh dugce thir nghiém cho théy phit hgp véi dir li¢u thuc nghiém cho L.
graveolens. Két qua cho thiy nang sudt 16n nhét (4,41%) thu duge & quy md phong thi
nghi¢m [18].

8.2. Trong nwéc (Phdn tich, ddnh gid tinh hinh nghién ciru trong meée thuge linh viee
nghién ciru ctia dé tai, déc biét phdi néu cu thé duwoc nhitng két qua KH&CN lién quan
dé'n dé tai ma cde cdn bo tham gm dé tai da rhuc hzen Néu cé cdc dé tat cung ban chat da
lién quan dén dé tai nay; Néu phat hzen c6 dé tai dang tién hanh ma dé tai nay cé thé phoz
hop nghién ciru diege thi can ghiro Tén dé tai, Tén Chi nhiém dé tai va co quan chu tri de
tai do)

Hién nay, tai nuéc ta c6 kha nhiéu cac dé tai nghién ciru hay céc luin van tdt
nghiép, luén vin cao hoc trinh bay vé vé ngudn gdc, cic thanh phin héa hoc cia cdy ho
Citrus ciing nhu cdc phuong phép chiét tich tinh diu khéc nhau. Cho dén nay, theo tim
hiéu cia nhém nghién ciru, cdc nghién ciru truée d6 hiu hét con han ché tap trung vao yéu
té anh huéng dén tinh chit tinh diu & cac diéu kién khac nhau. Bén canh d6, chanh chic
ciing 1a ngudn nguyén liéu méi duge phat hién tré lai nén khong c6 nhiéu ciru déi véi lai
ndy, didu ndy ciing 1a nguyén nhén din dén céc cong bd con han ché trén dong nguyén ligu
ndy. Trin Thj Kim Ngin va cdng sy (2019) da nghién ciru chiét tach tinh diu tir vo chanh
chiic bing phuong phép 16i cudn hoi nuée. Tinh dau kaffir voi (Citrus hystrix DC) trong
nghién clru ndy cho cédc déc tinh héa ly cia né va thinh phén. San lugng tinh déu dat duge
1,8%. Céc théng s6 héa Iy bao gdm ty trong trung binh (0,8587g /cm3), chi sb este (4,203
mg KOH/g) va chi sb axit (0,667 mgKOH/g). Tinh déu chira 20 thanh phén chinh trong dé
thanh ph?m chinh la B-pinene (34,741%), sabinene (23,637%), D-limonene (19,08%),
citronellal (8.181%) va a-pinene (3.378%). Két qua thu dugc cho théy vo Citrus hystrix
chira lugng a-pinene nhiéu hon trén mot don vi thé tich tinh diu. Két qua cho thdy céc
thanh phan héa hoc khic nhau cling nhu céc tinh chét héa ly cua tinh dau bj anh huéng



bdi diéu ki¢n méi trudng, phwong phép chiét xuat va mua thu hoach [19].

Ddy 1a mt trong nhitng két qua nghién ctru thugc dé tai cip Bo cong Thuong
"Nghién ciru xéc dinh kha nang khang mét sé nhém vi sinh vit ctia tinh du Tric (Citrus
hystrix)" ciia Bui Thanh Binh va cdng sy (2019). Bai bdo trinh bay két qua khao sat ham
lugng, céc chi tidu cdm quan, héa ly va thanh phin héa hoc cta tinh dau vé trai va 14 chic
(Citrus hystrix) trong tai huyén Tri Ton, An Giang dugc chiét tich bing phuong phap
chung cit 16i cudn hoi nuéc. Thanh phﬁn héa hoc cua tinh diu duge xdc dinh béng
phuong phap GC-MS. Trong khi thanh phin héa hoe chinh ctia tinh dau vo 1a c4c hgp chat
B-pinene (34,8 -36,6%), limonene (19,88-20,39%), B-phellandrene (22,70-24,12%),
citronella (7,01-7,29%), a-pinene (3,55 - 4,05%) va terpinene-4-ol (0,59-1,15%) thi thanh
phin héa hoc chu yéu cua tinh ddu 14 Tric 12 Citronella (75,82-77,09%), Citronellol
(13,03-15,50%) va Linalool (2,62-2,85%) [20].

Mot s6 két qua buéc diu vé cong nghé chiét xuit va thanh phan tinh diu thu dugc
tir vé chanh khéng hat tai Viét Nam dugce cong b bdi nhém nghién ciru cia truomg Dai
hoc Céng nghiép Thanh phé Hé Chi Minh (Huynh Thj Kim Nguyét va céng sw, 2012; Lé
Pham Tén Quéc va céng si, 2012). Pay 12 hai nghién ctru ni tiép nhau dé xé4c dinh diéu
kién chiét xuét tinh diu vé chanh thich hop bing phuong phap chung cét 16i cudn hoi
nuée véi quy md phong thi nghiém (Citrus latifolia). Két qua da dé nghi sir dung ty 1é
nuéce va vo chanh 1a 6/1 (v/w), thoi gian chung cét 20 phit, ham lugng ti wu cia tinh diu
thu dugc la 1 mL/50 g vo chanh tuong duong 2% (w/w), véi thanh phin chinh 1a limonene
(56,62%), y-Terpinene (13,2%), B-Pinene (11,51%) [21].

Trén Thién Hién va cong su (2019) da nghién ciru chiét tach tinh dau tir vo chanh ta
(Citrus aurantifolia) bing phuong phép chiét tach c6 sy hd trg vi séng, két qua da dé xut
mot sé thong sb k¥ thudt cia quy trinh thu nhén tinh dau 1a: vo chanh c6 kich thuéc 1 dén
2 mm, ty 1¢ nguyén li¢u: dung méi 1:3 g/mL, thoi gian chiét 12 60 phit va cong suét vi
séng 450 W; hiéu suét thu nhén tinh diu dat dugc 1a 2,4%. Két qua GC-MS cho thdy D-
Limonene 14 thanh phén chinh chiém 71,898%, chiém ham lugng cao hon so véi béo cdo
cua cdc nghién ciru trude day [22].

Trong nghién ciru 2018 cia D§ Pinh Nhit va cdng sy da tién hanh qua trinh chiét
xut tinh ddu gimg bing phuong phap chung cit nuéc & qui md pilot. Cac yéu té anh
huéng dén ham lugng tinh ddu cia qui trinh chung cét tinh diu gimg da dugc nghién ciru
nhim néng cao hiéu suit san xuit va img dung & qui mé cong nghiép. Két qua cta nghién
ciru cho thdy hiu suit thu hdi tinh dau cao nhét 1a 0,4% (tinh theo vat liéu tuoi) khi
nguyén li¢u dugc chung cét sau khi lru trit & nhiét d¢ phong trong 4 ngay dugc xir li bing
ép din thoi gian chung cét 1a 150 phit tinh tir giot dAu tién, ti 1& nguyén liéu nuéc 1a 1:2
(kg/1), nhiét d6 chung cét la 130°C [23].

8.3. Ludin gidi vé viéc dit ra myc tiéu va nhimg ndi dung, pham vi/déi tweng cin
nghién ciru ciia dé tai (Trén co s¢ danh gid tinh hinh nghién ciru trong va ngoai nudrc,
phan tich nhitng céng trinh nghién ciru cé lién quan, nhitng két qua méi nhdt trong linh
viee nghién cieu dé tai, danh gid nhitg khdc biét vé trinh dp KH&CN trong nudc va thé
gidi, nhimg vdn dé da duge gidi quyét, can néu ré nhitng van dé con ton tai, chi ra nhitng
han ché cu thé, tic dé néu dige huong gidi quyét méi - lugn gidi va cu thé hod muc tiéu



ddt ra cua dé tai va nhitng ngi dung can thyee hi¢n trong dé tai dé dat dhege muc tiéu)

Trong nhitng niim gﬁn déy, vigc sir dung céc nha may trong sin xuét dugc phim
ngdy cdng trd nén pho bién. Céc nghlcn ciru khéc nhau minh hoa cdc hoat djng va hi¢u
qué cia céic hgp chit c6 ngudn gbe tir cly thube. Tinh diu, thu dugc tir cac loai thuc vat
khéc nhau da dugc sir dung va trong cdc tmg dung thyc té va trong nhiéu linh vyre san xudt
nhu hqp chét khéng khudn, thuéc va phu gia thyce pham [24-34]. Chanh thudc ho Rutaceae
dugce trong chil yéu & cic nude chau A khéc nhau nhu Vi¢t Nam va Théai Lan [35] Qua
chanh ¢6 tiém nang tuyét vi trong nghién ctru khoa hoc do sy hién di¢n ctia mét s6 lugng
I6m cdc hop chat hoat tinh sinh hoc c6 hoat tinh khang khuin va chong oxy héa. Nghién
clru trude ddy cho thdy ring 6 cée hgp chét khdc nhau thu duge tir vo chanh kaffr tinh
diu nhu a-pinene, myrcene, terpinolene, v.v, 14 mgt trong nhimg thanh phan quan trong
cia chanh chiic, gitip ngiin ngira céc dic tinh giy ung thu va 1a chit chéng ung thu [36,
37]. Qué chanh déng mdt vai trd quan trong trong céc (g dung huong liéu va my phim
do céc hoat dong khéng khuin ctia n6 [38]. Chiét xuét trye tiép vi nude 14 mdt phuong
phép chiét xudt ph6 bién va phi hop véi hdu hét cac vat liéu thuc vit. K¥ thuit nay ciing
khong tén kém va cé tiém ning thuong mai héa. Chét lugng cia tinh dau chanh chic dugc
udc tinh dya trén GC-MS [19). Mic du c4c nghién ciru truéc diy da nhin manh ring tinh
diu c6 thé thu dugec tir 14 chanh chic, ning sudt diu duge chiét xudt tir vo dugc chimg
minh 12 cao hon so véi 14 [39). Mt khac, khau dénh gia d9 bén tinh diu khi sir dung va
img dung trong cdc sin phim chua duoc dé cip dén. Trong sb cic phuong phap phuong
phép chung cét tryc tiép voi nuéce (hydrodistilation) da duge sir dung rong rai ddc biét la
cho san xuét qui md thuong mai. Tai Viét Nam, gia tri ciia nguyén liéu chanh thay déi véi
bién dd rat 16n theo timg thoi diém cy thé do d6 1am cho gia trj cia sin phim nay khong
4n dinh va Iam cho d&i séng ciia ngudi nong din gap nhiéu khé khin. Viéc ning cao gia
tri kinh té ciia cdc néng sin nay dugc quan tam, va san xuit tinh ddu tir sin phdm néng
nghiép nay 1a mot lwa chon rét hira hen, c6 thé nang cao gia trj ctia cic ndng san nay. Céc
nghién ciru vé céc phuong phép chiét xudt ciing nhu téi wu héa cic thong sb cong nghé dé
thu héi tinh dau tir chanh chic da dugc thuc hién tir 1du. Tuy nhién, hdu hét cic nghién
ctru dugc thyc hién trong binh cau, & qui md phong thi nghiém. Tl nghién ciru & qui md
phong thi nghiém dén viéc ap dung & qui mé cong nghiép la m{t ching dudmg dai. Su
khic biét vé qui md sin xuét s& anh hudng déng ké dén nang sudt va chit lugng cuia cac
loai tinh diu. Nhimg nghién ctru & qui md pilot 1a can thiét dé c6 thé dé dang 4p dung san
xuét trong thyc té. Do d6 dé tai da chon va thuc hién nghién ciru tinh dau tir vé cia cic
loai chanh & qui mé pilot biing phuong phép chung cit.

9. Tai li¢u tham khio (Tén cong trinh, tdc gid, noi va ndm cong bé, chi néu nhitmg danh

muc da duge trich dén dé ludn giai cho su can thiét nghién cieu dé tai, liét ké danh muc

cdc cong trinh nghién cieu, tai ligu cé lién quan dén dé tai da trich dan khi danh gid téng
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10. N§i dung nghién ciru khoa hoc, trién khai thye nghi¢m va phwong 4n thye hién
Déi twrgng nghién ciru

N¢i dung nghién ciru:
Phiin A: Téng quan, thuyét minh dé tai
Phin B: N§i dung nghién ciru

Ni dung 1: Chiét tich tinh diu biing phwong phip chung cit tryc tiép véi
nuéce trén quy mé pilot va phén tich thanh phin héa hoc biing phwong phap sic ki

khi ghép phéi phd GC-MS.’
a. Muc dich:

— Chiét xuit tinh diu trén quy md pilot

~ Xéc dinh thanh phin ho6a hoc ctia san pham tinh diu thu dugc tir vé chanh.
b. Phuong phap nghién ciru:

* Phwong phap chung cét tryc tiép véi nuéc:

Xir Iy
— Chung cit
Gia nhiét
A
Phién téich
Na,SO4 :
~————————»{ Liam khan

<onda >

Hinh 1. So dd chung cét tinh diu

Duya vao hinh 1, tién hanh lya chon cic thiét bj dy kién trong thi nghi¢m nay tuong
rng vé&i céc giai doan (Hinh 2) bao gom:



+ Giai doan so ché nguyén li¢u: miy xay cong nghiép

+ Giai dogn chiét xuit: thiét bj chung ct tinh déu trye tiép véi nudc.

May chung cit tinh diu
Hinh 2. Thiét bj dy kién chiét tach tinh ddu
Thiét bj dugc sir dung trong nghién ciru gdm thiét bj chung cét c6 thé tich 50 lit gia
nhiét bing déu tai nhiét niing sudt nhip liéu tir 20-25 kg/mé. Thiét bj dugc lam bing thép
khéng ri va inox 304. Ngoai ra, thiét bj con c6 hé théng ngung tu biing nuéc gidi nhiét, bd
phén thu hdi san phdm ngung tu, hé théng cam bién va diéu khién nhiét 4 dong hd ap
suét. Thiét bj xir li nguyén liéu gdm may xay, ning suit 5 kg/phut.

< Phan tich GC-MS
Thanh phén héa hoc cua tinh ddu dugc xéc dinh bing phan tich GC-MS sir dung
dung cu GC Agilent 6890 N két hgp véi cot HPS-MS va MS 5973 tro. Ap Iyc clia cot diu
1a 9,3 psi. 25 tinh diu tinh diu dugc thém vdo véi 1 ml n-hexan va khir nuéc bing
Na2804. Téc do dong khéng ddi & mic 1 mL / phit. Nhiét dd ddu phun 1 250°C va tée
do phan chia la 30. Chuong trinh nhiét cho cic mau: 50°C dugc giit trong 2 phit ting 2
°C/phit dén 80°C, tiép tuc ting 5°C/phit dén 150°C, tiép tyc ting 10°C / phit dén 200°C,
tang 20°C/ phiit dén 300°C giir trong 5 phut.

c. San phim dy kién:
~Tinh diu cta vé chanh khéng hat, chanh ¢6 hat, chanh tric
~S#c ky dd va thanh phin héa hoc cia céc loai tinh diu

d. Thoi gian thyc hién: 2 tudn

e. Céic cong vige thyc hign (Cdn néu ré cdc hoat dgng bé tri thi nghiém, chi tiéu khdo sdt
danh gia)



Céng vige 1: Chiét xut tinh déu trén quy mé pilot

Quy trinh chung cét tinh ddu tir v (chanh khong hat, chanh c¢6 hat, chanh triic)
dugc thé hi¢n trong hinh 1. Qué sau khi thu hoach tién hanh xir 1y so b, loai bé byi bin,
logi bd cdc nguyén li¢u hu hong va téch riéng phin vo va thit qua. Nguyén liéu vé duge
xay nho, cho vdo bdn chira, lrgng nuée duge thém vao phu hgp véi tirng thi nghi¢m va
cho vao h¢ théng chung cit véi ty I1¢ 1:3 nguyén ligwnude. Nhiét do chung cét & 120°C va
thoi gian chung cit duge tinh tir thoi diém gigt chét 16ng du tién xudt hién, cho dén khi
lugng tinh ddu khong ddi. Sau qué trinh téch chiét tinh diu ta thu duge hén hgp gdm nuée
va tinh ddu sau khi di qua thiét bj ngung ty d& thu hdi tinh ddu. Tinh ddu thu duge véi mét
it nuée nén duge 1am khan bing mudi Na,SO, dé logi bé nuéc trong tinh diu. Sau qua
trinh logi bd nuéc ta thu duge tinh diu tinh khiét,

~Giai doan 1: San xuét thir nghi¢ém véi cong suft 1kg nguyén li¢u vo/mé
—Giai doan 2: San xuét thir nghi¢m véi cong sudit 2kg nguyén li¢u vé/mé
— Giai doan 3: San xuét thir nghiém véi cong suit 3kg nguyén li¢u vo/mé

~Giai doan 4: San xuat thir nghiém v6i cong suft 5kg nguyén liéu vd/mé
Céng viéc 2: Giri miu do GC-MS

N¢i dung 2: Panh gis hoat tinh khing khuin va khéng oxi héa cia tinh diu tir
v0 (chanh khéng hat, chanh c6 hat, chanh triic)

a. Muyc dich: Khéo sit kha nang khéng khuin cuia cc loai tinh dau dugc chiét sudt tir vo
chanh, va phuong phép thu nhén géc ty do DPPH, ABTS dugc sir dung dé x4c dinh
khé néing khang oxy héa cia mdt hop chit.

b. Phuong phép nghién ciru:
% Hoat tinh khéng khuin

Phuong phép khuéch tdn dia thach 12 phuong phép dugc sir dung phé bién trong
céc thi nghi¢m, nghién ciru vé kha niing khéng khuén ctia dich chiét duge ligu hién nay
phuong phép ndy dugc mo ta vao ndm 1990 bdi Perez [40]).

Co sé clia phuong phap: Bom miu thi nghiém & mét ndng d§ xac dinh vao giéng
trén dia moi truong di dugc trdi sin vi sinh vit trén bé mjt, sau d6 u dia dé vi sinh ting
truémg va phét trién, trong qua trinh ndy dugc li¢u s& khuéch tén ra xung quanh giéng va
{rc ché sy tiing trudmg cla vi sinh tao nén vong khang khudn néu miu thi nghi¢m c6 téc
dung [41].

Trong qué trinh khdo sat, kich thuéc cia vong khéng khuin bj anh huéng béi cac
yéu t6 nhu nhit d9, thai gian, méi trudmg,..Vi viiy cin phai cb dinh céc yéu té dé dam bao
két qua 1a chinh xdc va khéch quan, cdc yéu té duge ¢d dinh gdm: Moi trudng Mueller
Hinton Agar (MHA), thoi gian 0 16-18h & nhiét d§ 35 + 2 °C, mét do vi khuin 10°
CFU/ml [42].



** Hoat tinh khing oxy héa

Sw oxy héa 1d qud trinh dién ra trong co thé ma chu yéu tai ty thé khi phan tir oxy
duge sir dung dé chuyén héa tgo nang lugng ATP, trong dé electron duge chuyén sang
chéit oxy héa, két qui cta qué trinh ndy tao nén cic gbe hoat dng nhu ROS, RNS,...[43].
M{t phén tir hay nguyén tr mang mdt hodic nhidu hon mot electron khong bit ciip trong
orbitan, nhirng nguyén tir va phén tir niy khong bén vimg ¢6 xu huéng 1dy di¢n tir ciia mot
nguyén tir phin tir khic ching duge goi 1a géc wr do [44)

Gée tyr do duge g0 ra thong qua céic qué trinh trong co thé ma chi yéu 1a qué trinh
hé hép. Ngodi ra, n6 c6 thé duge tao ra béi sy tac dong ciia mdt sb yéu t6 bén ngoai nhu
tia X, tia UV, cdc chét héa hoe,...C6 3 kiéu géc tyr do dién hinh 1a g6c oxy héa oxy (ROS),
gbc oxy hoa nitrogen (RNS) va gbc oxy héa luu huynh.

Chét khng oxy héa 1a nhimg chéit c6 kha ning tic dong din dén kim ham sy hinh
thanh cta gbc tw do, trung hda cdc gbe ty do bing céch oxy héa chinh né. C6 hai h¢ théng
khéng oxy héa 1a hé théng khang oxy héa ndi tai va h¢ théng khang oxy héa duge bé sung
bén ngoai. Khang oxy héa bing céich bd sung: thong qua ché dg dinh dudng hang ngay, bd
sung cdc thyc phdm chira céc chét chéng oxy héa, diy 1a mjt yéu t6 quan trong nhim
phén nao ngin ngira chiing nhu ngin chiin qué trinh oxy héa dién ra dong thoi ciing nhu
han ché qua trinh stress oxy héa trong co thé. Mot s6 chét co thé c6 kha nang tw tong hop
nhung khéng di dap tmg cho nhu céu sir dung cua co thé hoac mét phin cac hgp chat co
thé khong thé t tdng hop duge nén can sy bd sung tir bén ngodi.

» Phuwong phap bét goc tw do 2,2-diphenyl-1-picrylhydrazyl (DPPH)

Phuong phép thu nhén géc tw do DPPH dugc sir dung dé xac dinh kha ning khing
oxy héa ciia mt hop chit. Nguyén tic ciia phuong phép ndy dya vao géc ty do 6n dinh
dién hinh trén phan tir DPPH*, trong cfu triic héa hoc cta phan tr DPPH ton tai mot
electron tir do & nguyén tir nito, gbe tw do ndy bén va én dinh dong thoi khi chét nay ton
tai & dang gdc tu do hop chét c6 mau tim ddm va dung dich v6i dung mdi ethanol c6 do
hép thu cyc dai & bude séng 4nh sang tim 517nm [45].

D&i v6i mot déi tugng cin khio sat vé kha ning cho dién tir va khang gbc ty oxy
héa ty do, khi thir véi thubc thir DPPH*, DPPH* sé& c6 khuynh huéng nhén thém mét
electron holic mdt nguyén tir hydro tir déi tugng cin kiém tra dé tr& vé trang théi bén ban
diu. Khi dé6 mau tim didm mit di va chuyén sang mau vang nhat do sy tbn tai cia géc
picryl trong phén tir. Thong qua sy giam gbc oxy héa ty do co thé gién tiép xac dinh dugc
kha ning khang oxy hda cua d6i tugng cin khio sat néi chung va dugc li¢u thir nghi¢m
ndi riéng [44].

Trong thi nghi¢m dnh gi4 kha ning bit géc DPPH* miu déi chimg dugc sir dung
gbm dung méi pha lodng miu va dung dich DPPH. Khi tién hanh xéc djnh kha ning
khéng oxy héa cia mot chit cén phai c6 mét ddi tugng ding 1am chit chuin, thudmg dugc
dung 14 ascorbic axit (vitamin C).

Két qua dugc tinh dya trén gid trj ICso, gid trj ICso dugc hiéu 12 ham lugng mau
trong 1ml dung dich cn dé lam giam 50% DPPH so vé6i ban diu [46).



» Phuwong phdp bét goc tie do 2,2"azino-bis (3-ethylbenzothiazoline-6-sulphonic axit)

(ABTS™

Phuong phdp ndy ciing 1 m{t trong nhimg phuong phép xdc dinh kha ning khang
oxy héa ciia mdt chit hodic hgp chit mang tinh thudng quy, phuong phép ndy duge mo ta
bdi Susannab L. Scott va chng sy vao nam 1993 [47].

Co s& khoa hoc ciia phuop phip ABTS* ciing tuong ty nhu phuong phép sir dung
gbc tr do DPPH. Tuy nhién sy khdc biét 1a ABTS dugc sir dung thir can phéi dugc oxy
héa dé tao thanh dang ABTS8* mang mét electron ty do bdi potassium persulfate
(K1S,05), ABTS & dang géc twr do ¢6 mau xanh lam hofic xanh luc ¢6 dd hép thy téi wu &
buéc song 734 nm, khi nhin thém dién tir electron tr& vé dang ban du din dén mét dén
mau xanh, thong qua d6 chiing ta c6 thé danh gid dugc kha ning khang oxy héa cua dbi

tugng cén kiém chimg [48].

Ciing nhw phwong phap DPPH* thi vitamin C ciing 1a chét sir dung dé 1am cht déi
chimg va cic mau tinh diu dugc pha lodng dén ndng do x4c dinh va tinh gid tr gia tri
%IC va miu déi chimg ciing gdm dung méi pha lodng va dung dich ABTS*.

c.  San phim dy kién:

~Két qua dugc ghi nhan 1a dudmg kinh vong khang khuin, vong khang khudn xuét
hién khi mAu thir véi céc ndng dd khac nhau c6 kha ning tre ché sy phat trién ciia ching
vi sinh vt thir nghiém.

—-Két qua dugc ghi nhén dya trén gié trj %IC tai n("mg d¢ pha lodng xac djnh .

d. Thoi gian thyc hién: 1 thang

e. Cac cong viéc thyc hién (Can néu ré cdc hoat dgng bé tri thi nghiém, chi tiéu khdo
sat danh gid)

% Hoat chét khéng khuén
Quy trinh thyc hi¢n:

— Tét ca dung cu thi nghiém va moi truomg nudi cdy dugc chudn bj va duge hip khir
trung & 121°C trong 15 phut.
Hoat héa dich khudn: Céc ching thir nghiém duge nudi céy lic trong Sml moi
truong Mueller Hinton Broth (MHB) trong khodng thoi gian tir 18 - 20 gi&r & nhiét
d6 35+ 2 °C. Sau d6 dugc hi¢u chinh dén gia trj Mc Farland 0.5 twong duong 1 -
2.10°® bing nuéc mudi sinh Iy NaCl 0.9%,
Trai dia: 100 pl dich canh khudn ndng do 10° CFU/ml duge bom vao dia thach
MHA sau d6 trdi khudn déu lén bé mt dia nudi.
Trong thi nghiém ndy dudng kinh giéng duge sir dung 1a 6mm, {mg v6i 50 pl mau
tinh dau.
- Tinh diu dugc sir dung & ndng o 100%.
— Tetracylin ndng d6 0.25 mg/ml dugc sir dung lam chimng duong.



= Mirc d§ hoat djng dugc ghi nhin trong bén cip d§ theo dudng kinh trong (D
(mm)) cia ving (rc ché, két hgp dudong kinh cua dia (6 mm):
¢ +3 (hoat dyng manh, D > 15 mm)
e +2 (hoat ddng vira phdi, 10 mm <D <14 mm)
e +1 (it hoat djng, D <9 mm)
® (-) (khong hoat djng)
— Thi nghi¢m duge 13p lai 3 lin
«* Hoat tinh khing oxy héa

» Phicong phdp bét goc ti do 2,2-diphenyl-1-picrylhydrazyl (DPPH)

Quy trinh thyre hién:

Thir nghi¢m ch(‘)ng oxi héa DPPH* dugc tién hanh theo phuong phap Bui Thj Kim
Ly va cong su véi mot vai sira ddi [49). Pha lodng tinh du dén khoang néng d¢ phi hgp,
hat 1 ml tinh ddu miu da pha lodng véi methanol vao ng nghiém. Méu ddi chimg thay
tinh dau bing methanol. Sau dé, hit thém vao éng nghiém 1,5 ml dung dich DPPH* 0.3
mM vio dng nghiém va dé trong béng téi trong 30 phat & nhiét do phong. Sau dé do do
hép thu quang hoc & 517 nm trén méy quang phé UV-Vis. Vitamin C (acid ascorbic) dugc
sir dung 1am chit chudn dé so sanh.

Hoat tinh khir géc tu do DPPH* (IC %) dugc xac dinh dya theo cong thirc:
Abs, — Abs;
IC (%) = Tx 100
Trong d6:
Absc: Do hip thu quang ciia mdu ddi chimg
Absy: Do hip thy quang clia miu thir

~ Thi nghiém dugc I3p lai 3 lan

» Phuong phdp bdt goc tie do 2,2"-azino-bis (3-ethylbenzothiazoline-6-sulphonic axit)

(ABTS*)

Quy trinh thyc hién:

Dung dich géc tw do ABTS* dugc chudn bj bing cich cho 10ml dung dich ABTS
ndng do 7,4 mM vao 10ml dung dich K;S,05 nong d9 2,6 mM rdi i trong béng tdi trong
24 h, sau d6 pha lodng béing ethanol rdi diéu chinh d§ hdp thu ciia dung dich & budc song
734 nm dén 1,1 % 0,02. Pha loding tinh diu dén khoang nong d¢ phit hgp bing methanol,
hit 0,5ml tinh dau da pha lofing vao éng nghiém. Mau ddi chimg thay tinh diu bing
methanol. Sau dé, hat thém vao éng nghi¢m 1,5 ml dung dich ABTS* (ODsj7 pm= 1,1 £
0,02) vio éng nghiém va dé trong bong t6i trong 30 phit. Do do hip thy quang hoc & 734
nm trén méy quang phd UV-Vis. Vitamin C (acid ascorbic) dugc sir dyng lam chét dé so

sanh.
Hoat tinh khur g6c tu do ABTS* (IC %) dugc xéc dinh dya theo cong thirc:

Absc — A
IC (%) = stcbsr x 100

Trong dé: x
Absc: Do hip thy quang ciia mau doi chimg



Absy: D) hiip thy quang ctia miu thir
— Thi nghi¢m duge 1§p lai 3 lin

N§i dung 3: Khio sit yéu t6 v diéu ki¢n Anh hwémg dj bén ciia cdc logi tinh
diiu vé chanh

a. Muc dich:

- Xéc dinh dj bén cia thinh phin héa hoc cia tinh diu vé chanh sau thai gian bao
quan,

- So sdnh sy thay déi va bién tinh giita céc logi tinh diu trude va sau thoi gian bao
quéin.

b. Phuong phdp nghién ciru:

Dé xéc dinh anh huéng cia didu kién béo quin dén thanh phin cia tinh déu trong
qué trinh bo quan, tinh diu dugc phén tich ngay sau khi chiét xuit dé hoat dong nhu mot
miu dbi chimg. Céc mAu khéc duge chia déu va dugc luu trir trong lo thily tinh. Mi by
cic mau duge luu trit & bdn nhiét dd va diéu kién anh sang khac nhau: giir tryc tiép dudi
anh séng ban ngay & nhiét o phong (25 °C), trong chai téi & nhiét do phong va tii lanh (4
°C) va tii sdy (45 °C) trong 6 thang lién tiép. Phuong phap phén tich GC-MS duge sur
dung dé dinh gia sy thay ddi cia céc hgp chét dé bay hoi trong tinh déu, sau thoi gian luu
trir 14 1 thang, 2 thang, 4 thdng va 6 thang.

c. Sin phim dy kién: Séc ky ¢4 va thanh phin hoa hoc ctia tinh du 14 va v6 chanh sau
théri gian bao quin
d. Thai gian thuc hién: 6 thang (thdi gian lwu trit tinh dau)
e. Céc cong viéc thue hién (Cdn néu ré cdc hoat dgng bé tri thi nghiém, chi tiéu khdo sdt
ddnh gid)

— Khio sét céc yéu tb: thoi gian, nhiét dg, dnh sdng (3 méu trong diéu kién)

+ Cong viée 1: Danh gid sy bién ddi cta tinh ddu ¢ dicu kin 4nh sang tryc tiép
(trong thoi gian: ban déu, 1 thang, 2 thing, 4 thing, 6 thing)

+ Céng viée 2: Dénh gi su bién dbi cua tinh ddu & diéu ki¢n trong t6i (trong thi
gian: ban du, 1 théng, 2 théng, 4 thing, 6 thing)

+ Cong viéc 3: Danh gid sy bién ddi cla tinh déu & didu kién 4°C (trong thoi gian:
ban diu, 1 thang, 2 thang, 4 thing, 6 théng)

+ Céng vige 4: Danh gi sy bién ddi cua tinh dau & diéu kién 45°C (trong thoi
gian: ban diu, 1 théng, 2 thing, 4 théng, 6 théng)



Sau d6, dem miu xéc djnh thanh phin héa hoc bing phuong phdp GC-MS.

Phiin C: Bio cdo tdng két aé tai

11. Cich tiép cfin, phwong phap nghién ciru, ky thuit sir dung (Ludn cir tiép cn vdn
dé nghién ciru, thiét ké nghién cieu, phiong phdp nghién cteu, k thudt sé sir dung gdn voi
timg ngi dung chinh ciia dé tai; so sdnh véi cdc phieong phdp gidi quyét eong te khdc va
phan tich dé lam ra diege tinh mdi, tinh dge ddo, tinh sdng tao cia dé tai)

11.1. Céch tiép cin:

Thu thdp tai li¢u, khio sit, danh gid cdc thong tin vé cdy chanh chic (Citrus
hystrix); tng quan céc tinh ddu chanh trén thé gi6i va Viét Nam (qua tai li¢u,
internet, hi nghj khoa hoc va céc tap chi trong nudc va qubc té).

Khéo sdt, diéu tra va phén tich cdc tai li¢u, co s& dir li¢u va dénh gia hi¢n trang
ngudn nguyén liéu tinh ddu chanh chic tai dja phuong; khao sét lya chon va phan
tich tinh chit dic tnmg ciia ngudn nguyén ligu khic nhau dé dénh gi4, lya chon doi
tugng va liy miu nghién ciru va chudn héa ngudn nguyén li¢u. Ddi twgng nguyén ligu
quan tdm la tinh dau dugc trich ly tir vo chanh.

Nghién ciru quy trinh chiét xudt tinh diu trén quy mé pilot.

Khao sat va dénh gi4 kha ning khdng khudn cta tinh dau bing phuong phép
khuéch t4n dia thach. Phan tich tai liéu va dé xuat phuong phép dénh gié kha ning
khéng oxi héa cua tinh diu qua thudc thir DPPH va ABTS

Nghién ctru quy trinh danh gia va phén tich thanh phin héa bing phuong phép GC-
MS tir céc tinh ddu chanh, tién hanh nghién ciru va thi nghiém x4c dinh céc diéu
kién bao quan, ché d¢ téi uu nhim xdy dung quy trinh cdng nghé méi ph hop véi
diéu kién Viét Nam.

11.2. Phuong phap nghién ciru, ky thuit sir dung:
— Phuong phép ké thira: Thu nhan théng tin, dit li¢u, cic két qua nghién ciru da dugc

cong bd, 1am co s& dé diéu chinh, (mg dung vao qua trinh nghién ciru thyc nghiém.

— Phuong phép thyc nghiém: Tién hanh trién khai cac thi nghiém thyc té theo timg noi

dung, trién khai & quy mo pilot va (g dung thyc té, danh gi4 va diéu chinh lai két
qua.

—Phuong phép phén tich dénh gi4 tinh chét nguyén ligu:
~Dénh gi4 cim quan tinh diu theo TCVN 8460:2010
—Xc dinh thanh phin hoé hoc bing phuong phép phan tich bing sic ky khi phéi khd

(GC-MS)

— Phuong phép do dac céc chi tiéu: Sir dung cdc dyng cy, thiét bj tién tién, hi¢n dai, c6

d6 chinh x4c, phil hgp véi timg thong sb.

—Phuong phap thu thap s6 liéu va xir 1y thong ké: Tét ca cic 56 liéu thu thip dyra trén

két qua I3p lai it nhét 3 1dn cho mi don vi thi nghié¢m



11.3. Tinh méi, tinh d{c ddo, tinh sing tao:

Tinh ddu chanh ¢6 nhiéu cdng dyng cho st khoe ciia con ngudi va duge img dyng
vdo nhiéu linh vyrc khéc nhau, nhung hién nay viéc anh huéng ciia thoi gian va diéu kién
bio quan tinh diu la vin dé dang dugc quan tdm. Quy trinh don gian, thyc hi¢n cing lic
trén cdc hé thiét bj dé thu san phim hoan chinh, vi viy céc phuong thirc d& dang thuc hién
va dp dung. Do d6, nghién ciru ndy s& mé& ra huéng tiép cin méi nhdm nang cao hi¢u qua
bao quén ciia céc logi tinh diu chanh ddng thoi s& tao dong lyc dé nghién ciru cac dé tai vé
{mg dung cua tinh dau.

12. Tién d thue hi¢n d@ tai

TT Ngi dung, cong vi¢c chii yéu Két qua phii dat Thi gian
1 | Ngi dung 1: Nghién ciru tai li¢u, xdy Béo céo tdng quan
dyng thuyét minh dé cuong Ung dung
k A Y ‘b ". y r
I‘ma hoi congzz ng',h«r \z:) dfmg ql:_\ 6/2020-
trinh chiét svat tinh dau tir nguon 212020
nguyén li¢u vo (Chanh khong hat,
Chanh c6 hat, Chanh tric) ¢ quy md
san xut pilot
2 | Nji dung 2: Nghién ciru anh hudng
diéu kién trich ly dén higu suat tinh Béo céo két qua hiéu suit 7/2020-
dau vo chanh tinh dau trén quy mé pilot 8/2020
3 | Ngi dung 3: Danh gia hoat tinh khéng Bé‘: cdo két qua k}}éng
khun va khdng oxi héa ciia céc logi | khuan va khang o héa
tinh diu chanh cuia cic tinh dau vo
Coéng viée 1: Danh gid hoat tinh khan !
- nég vigc 1: Danh gia hoat tin g P50
e 1072020
Cong viéc 2: Danh gia hoat tinh khéng
oxi héa (phuong phédp bat goc tr do
DPPH va ABTS)
4 | Nji dung 4: Nghién ciru diéu kién va | Bdo cdo dénh gié thanh
qué trinh bao quan cia céc loai tinh phén héa hoc cua tinh
ddu & nhimg diéu kién khéc nhau. déu qua phuong php | 72020.
Céng viéc 1: So sanh sy thay ddi va do GC'::S Sal;u:hbl glan | 12/2020
bién tinh ciia c4c loai tinh dau truée va i
sau thoi gian bio quan.
5 | Npi dung 5: Hoan thién ho so va béo Hb so hoan thién 11/2020-
cdo tong két dé tai 12/2020




I11. SAN PHAM KHOA HQC CONG NGHE, HIEU QUA CUA DE TAI
13. Siin phim khoa hoc cong nghé ciia dé tai

TT | Tén sin phdm Pon vido | Chit lugng san phim S6 lwgng/quy md
1 | Quy trinh trich ly cdc logi | Quy trinh | Quy trinh n dinh, céc 01
tinh ddu v chanh quy mé thong sé phu hgp véi
pilot diéu kién pilot
2 |Bfo cdo danh gid khd [Bdocdo | Bdo cdo chi tiét, cy thé 01
hoat tinh khang khuédn va rd rang va d§ chinh xéc
khidng oxi héa cia céc cao
loai tinh diu vo chanh ;
3 | Bai bo khoa hoc Bai bdo Bai bio nop Tap chi . 01
khoa hoc quoc té thujc pov)
danh myc SCOPUS = |, -.'

14. Pham vi va dja chi (dy kién) img dung cic két qua ciia dé tai

Quy trinh cong nghé hoan chinh, day di céc thong sé ky thuat vi vy céc phuong
thirc dau tu dugc tinh toan dé dé dang chuyén giao va dp dung sin xuit nhanh tai cic co s&
tai dja phuong, phu hop véi diéu kién cia Viét Nam.

15 Téc djng va lgi ich mang lai cia két qua nghién ciru
15.1. D6i véi linh vire KH&CN c6 lién quan (Néu nhitg di kién déng gop vao cdc linh
viee khoa hoc cong nghé ¢ trong nueée va quoc té)

Xay dyng dugc phuong phap dénh gi4 thanh phan héa hoc va kha ning khang khuén,
khéng oxi héa ctia tinh dau v chanh. Xac dinh thai gian va diéu kién bao quén t6i wu nhét
clia cic loai tinh dau. La co s& thic ddy phat trién cia nganh ndng nghiép trong cay chanh
va tao ra nhiéu san pham img dung dén céc loai tinh ddu chanh ciia Viét Nam dé giam gia
thanh va ning cao chit lugng sin phim. \
15.2. D6i véi td chire chi tri va cdc co sé img dung két qui nghién ciru ve)

Dé tai gidp glz'mg vién cua don vj chi tri va cdc thanh vién cia co s& trién khai img:’ .
dyung thye hién két hop véi ly thuyet dé dua san phdm vao thye té, gip cho viéc giang day ./
dat higu qua cao hon va thuc tién hon. Gitp cho sinh vién ¢6 kinh nghiém trong dinkf’”
hudng thi nghi¢m, thyc nghi¢m trong phong thi nghiém va co hdi tham gia vao nghién ciru
khoa hoc.
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BO GIAO DUC VA DAO TAO CONG HOA XA HQI CHU NGHIA 'VIET NAM
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Tp. Hé Chi Minh, ngaylthdng® nam 20200

HQP PONG THU'C HIEN DE TAI NGHIEN CU'U KHOA HQC CAP CO SO
$8:2020.01.138 /HD-KHCN

Ciin cir Quyét dinh s& 196/QD-NTT ngdy 22/6/2015 vé viéc ban hanh Quy dinh quan ly dé tai
nghién ciru khoa hoc va phat trién cong nghé¢ Cép co s& Trudng Dai hoc Nguyén Tét Thanh;

CHUNG TOI GOM:
1. Bén diit hing (Bén A): Trudng DH Nguyén Tét Thanh
Dai di¢n la : PGS.TS. Nguyén Manh Hung Chirc vy: Hi¢u trudmng
Dja chi : 300A Nguyén T4t Thanh, P13, Quan 4, TP.Hb Chi Minh
Dién thoai :(028) 39411189  Fax: (028) 39404759
2. Bén nhéin dit hang (bén B):
Dai dién 1a : Tran Thj Kim Ngan

Don vj cong tac : Nhan vién — Vién Ky thuat Cong nghé cao NTT

Dia chi : 300A Nguyén Tét Thanh, Phuong 13, Quan 4, TP.HCM

Di¢n thoai : 0765712086

S6 tai khoan : 6150205439041 Tén ngén hang Agribank  Chi nhanh Xuyén A
CMND : 321553078 MST: 8449407388

Cung thoa thuén va thong nhit ky két Horp ddng thyc hién D& tai khoa hoc va cong ngh¢ cép co
s& (sau diy goi tit 1a Hop ddng) véi céc diéu khoan sau:

Diéu 1. Dit hang va nhin diit hang thuc hi¢n dé tai.

Bén A dat hﬁng va Ben B nhan dat hang thuc hién dé tai “U'ng dung khoa hgc cong ngh¢ xdy
dung quy trinh chiét xudt lmh diu tir nguon nguyen ligu vo (chanh khéng hat, chanh cé hat,
chanh triic) & quy mé sin xual ptlol” theo céc ndi dung trong Thuyét minh dé tai da dugc Hoi
ddng phé duyét (sau day goi tit 1a Thuyét minh).

Thuyét minh 13 b phan khong téch ri ciia Hop dong.

Diéu 2. Théi gian thyce hi¢n Hop dong

Thoi gian thyc hién dé tai 1a 06 thang, tir thdng 07 nim 2020 dén thang 12 nam 2020

Ditu 3. Kinh phi thyc hi¢n dé tai

1. Téng kinh phi thyc hi¢n dé tai 1a: 35.000.000 (Ba muoi lam trigu ddng). ( 370\ bav béd Seop™s)

2. Tién do cap kinh phi: Kinh phi dugc cap l1am 02 dot:

Dot 1: 50% tong kinh phi, sau khi ky két hop dong

Dot 2: 50% tdng kinh phi, sau khi béo c4o tdng két ciia bén B dugc Hpi ddng nghiém thu d@ tai
thong qua.

'%‘r(z)ng trudng hop bén B khong thuc h1¢n day du céc cong v1¢c dé nghiém thu dé tai theo dung
thdi han quy dinh; hogic khong thyc hién viée quyét toan theo yéu cdu ciia bén A thi bén A khong c6
nghia vy thanh toan kinh phl dot 2 cho bén B.

3. Trong truomg hop két qua nghiém thu d@ tai "Khong dat" thi bén B khong dugc nhén khoan
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Kinh phi dot 2; va bén A duge quyén yéu cu bén B chuyén giao toan bj két qua nhiém vu.
Ditu 4. Gia han
1. D& tai dugc phép gia han 1 14n v t5i da 1 6 thing. Bén B giri d& nghj gia han cho Bén A
truge 1 thing so véi thoi gian két thuc dé tai.
2. Néu sau khi gia han, d& tai vin khong thé nghi¢m thu thi Bén A s& thanh 13p Héi dong dé
thanh ly d@ tai.
Ditu 5. Quyén s& hiru tri tu¢ va s& hiru tai sin, thiét bj
1. Quyén sé hiru tri tug cia san phim, tai sn hinh thanh tir viée thye hi¢n dé ti ndy s& tudn
theo quy dinh tai Ludt S& hiru tri tu¢ sd 50/2005/QH11 di dugc sira ddi bd sung theo lujt
36/2009/QH12 va luit sé 42/2019/QH14. Chu nhi¢m dé tai mu6n phd bién, sir dung két qua nghién
ciru phai c6 sy thoa thu@n bang vin ban giira hai Bén.
. 2. XC(m tai san, thiét bj phuc vu cho viéc thyc hién dé tai, dugc mua sim bing kinh phi do Bén A
cap, deu thudc quyén s& hiru ciia Bén A.
3. Khi cong b bai bao/béo cdo, Ghi nhin sy tai trg ciia Bén A trong céc két qua nghién ciru
cua e tai dugc cong bo, ding tai ciing nhu trong céc hoat djng khéc lién quan dén Pé tai nhu sau:
+ Doi véi céc tai ligu tieng Anh: “This research is funded by Nguyen Tat Thanh University, Ho
Chi Minh city, Vietnam”. .
+ Déi véi cdc tai ligu tiéng Viét: “Nghién ciru ndy dugc tai trg boi Trudng Pai hoc Nguyén Tat
Thanh, Thanh phé Hé Chi Minh, Viét Nam ”.
Diéu 6. Di¢u khoan chung
1. Trong qué trinh thyc hién Hop ddng, néu mdt trong hai bén ¢ yéu ciu sira ddi, bd sung ndi
dung ho#c c6 can cir dé chdm dut thyc hién Hop dong thi phai théng bdo cho bén kia it nhat 1a 15
ngay lam viéc.
2. Hai bén cam két thyc hién dung cac quy dinh ctia Hop ddng va c6 trdch nhiém hop tac giai
quyét cic vuéng méc phat sinh trong qua trinh thyc hién theo quy dinh phap luat.
3. Ludt ap dung: Hop ddng nay duoc didu chinh va gidi thich theo cic quy dinh phap luit cta
nudc Cong hoa X3 hoi chu nghia Viét Nam.
Diéu 7. Hi¢u lre cia Hop ddng
Hop ddng nay c6 hiéu lyc tir ngay ky Hop déng nay duge lap thanh 3 ban va cé gié trj nhu
nhau, Bén A giir 2 ban, bén B giir 1 ban.

Dai di¢n Bén B
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