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Tom tit:

Muc dich ciia nghién ciru nay la xic dinh cac ciu tir trong tinh diu v qua phit tha thu hoach & cac thoi diém
100, 115 va 130 ngay nhim lya chon dwgc thoi diém thu hoach thich hep. Nghién ctru da chi rd, thoi diém thu
hoach 100 ngay, ham lrgng tinh diu thu dwgc 1a 1,3+0,1 ml; thoi dlem thu hoach 115 ngay, ham lwgng tinh diu
1a 1,7+0,2 ml va thoi diém thu hoach 130 ngay, ham lwgng tinh diu la 1,8+0,2 ml (tinh trén 100 g v6 qua phat
tha). Bing phwong phap GC-MS, di xic dinh dwgc & thm diém thu hoach 100 ngay c6 29 ciu tu, trong dé co
9 cau tir thugc nhém hydrocarbon (chlem 34,49%) va 20 cau tir 14 din xudt cia hydrocarbon (chlem 62,63%);
thoi dlem thu hoach 115 ngay cé 35 cau tir, trong dé 6 10 ciu tir thuqc nhoém hydrocarbon (chlem 35,48%) va
25 cau tir 1a dn xuét ciia hydrocarbon (chlem 62,43%); & thm diém thu hoach 130 ngay c6 36 ciu tir, trong co
11 céu tir thude nhom hydrocarbon (chiém 35,03%) va 25 ciu tir 1a din xuit ciia hydrocarbon (chiém 63,02%).
Véi muc dich san xuat tinh diu thi nén thu hoach qua phit thii & thdi diém 130 ngay ké tir khi dau qua sé mang
lai hiéu qua kinh té va chit lugng cao nhit.

Tir khéa; Céu ti, chung cit 16i cuén hoi nwéc, ham lugng tinh dau, qud phdt thii, thoi diém thu hoach.
Chi 56 phin logi: 2.4
Bat van ae thoi diém thy hoach thich hgp cho muc dich khai thac va

Qua phat thit c6 mui thom dic trung hap dan va dic ;l;;"l:: g:;ﬁ] gz;;rtlht‘hiind‘:;‘; Ch:ah::: mot Condg trlnht;lao
biét la chira nhleu tinh ddu (tinh ddu qua phét thu thuong chiing ti da nghién ciry )é i i Cuia vén de néu trén
tdp trung chu yéu & phan vo), tuy nhién harrll1 lu'ing c::ﬁ cAc chu tir trongg b dau?ia(:rtlhma(?:e r;rg:;xlgl lt:g:c;l]al?h 22
cau ti trong tinh dau cé sy thay dbi & cac :1 o dy St nhau, 1am co s& cho viéc thu hoach qua phat thu dé khai
truong va phat trién khac nhau cua qua. Theo dong y, théc va th hdi tinh diu dat hiz
phat tha cé vi cay, ding, chua, tinh 4 4m; co tac dung chira at hi¢u qua cao nhét.
céac ching an khong tiéu, day bung, dau gan... Cac nghién | “!IIIHEI'I Iliéu va phuong phap nghién ety
ctru dugc 1y hién dai cho thay, phat thu c6 tac dung giai | e
trir sur co thit co tron, ha huyét ap, cat con hen va ting Nguyén ligu va thiét b
cuong chirc ndng ti€u hoa... Qua phat thu tir khi ddu qua
dén khi chin vang khoang 130 ngay, thoi gian tir khi déu
qua dén khi chin phu thudc vao thd nhudmg va diéu kién
tréng trot. Trong cac giai doan sinh trudng va phat trién
nay, ham lugng tinh diu va cac chu tir trong tinh dau
deu c6 sy thay d6i [1]. Tinh dau phat thu duoc sir dung

Nghién ciru dugc tién hanh trén déi tuong 1a qua phat
th, thu mua tai 3 trang trai cia tinh Béc Giang, ¢ 3 thoi
diém thu hoach 1a 100, 115 va 130 ngay (ké tir khi dau
qua). Thiét bi sir dung trong nghién ciru 1a bg chung cét
tinh dau Clevenger (d<l) va may séc ky khi GC6890-

' MS5898, c¢dt mao quan HT-5MS. Pia diém thuc hién
rat nhidu trong linh vuc san xuét huong liéu thuc pham, | 13 phong thi nghiém chuyén nganh cta Tru'ong Pai hoc

m¥ phim va dugc pham [2]. Nhu cau thi truong trong Cong nghiép Ha Nbi va Vién Nghién ciru dau va Céy c6
nuéc va thé gioi ngay cang cao, dac biét la thi truong  dau.

Trung Quoc (mdi nam nhap hang tram tn phat tha dé san ,
xudt tinh dau va dugc phdm) [2]. Dén thoi diém nay, mic Phuong phdp nghién ciru
du da c6 mot s6 cong trinh nghién ctru xac dinh céc ciu
tir trong tinh ddu, nhung nghién ciru su thay dbi cu tir
trong tinh dau & cac thoi diém thu hoach, tir d6 xac dinh

Xdc dinh ham lwong tinh diu vé quad phdt thu: Can
100 g V0 qua phét thu da dugc xay nhé va dong 500 ml
nudc ct (sao cho vo qué phit thu ngdp trong nuéc), cho
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Abstract:

The purpose of this study was to determine the
constituents of peel oil from Citrus medica L.var.
sarcodactylis Sw. in different harvest times to select
for the most suitable harvest time ensuring the
quantity and quality. The results showed that the
oil content was 1.3+0.1 ml, 1.7£0.2 ml, and 1.8+0.2
ml at the harvest time of 100 days, 115 days, and
130 days, respectively. By using the GC-MS method,
the oil at the harvest time of 100 days had 29
constituents, including 9 constituents of hydrocarbon
group (34.49%) and 20 constituents of hydrocarbon

derivatives (62.63%). At the harvest time of 115

days, 35 constituents were determined, including 10
constituents of hydrocarbon group (35.48%) and 25
constituents of hydrocarbon (62.43%). At the harvest
time of 130 days, 36 constituents were found, including
11 constituents of hydrocarbon group (35.03%) and
25 constituents of hydrocarbon derivatives (63.02%).
For the sake of oil production, the Citrus medica
L.var. sarcodactylis Sw. fruits should be harvested
at the time of 130 days after fruition for the highest
quality and economic benefits.

Keywords: Citrus medica L.var. sarcodactylis Sw.,
constituents, harvest time, oil content, steam

distillation.
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vao binh ciu 1000 ml i dem chung cét tinh dau theo
phuong phap chung ct 16i cudn hoi nude bang b xac
dinh ham luong tinh dau nhe Clevenger (d<I) clng voi
sinh han hdi luu [3, 4]. Ham luong tinh ddu ¢o trong vo
qua phét thu duge xac dinh theo cong thue:
F o V. ]()4 (0/0)
m (100 —w)

Trong do: X la ham luong tinh dau ¢6 trong vo qua
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phat thi (%), m 1a khéi luong vo qua phat thi dem chung
cét (g), d 1a ty trong cua tinh dau, V la thé tich tinh diu

thu duoc ¢ dung cu do (ml), w 1a d¢ a am vo qua phat thu
(%).

Phirong phap khai thdac va thu hoi tinh dau: Qua phét
thu dugc rua sach, tach léy vo va €p co hoc trong moi
truong lanh, ly tdm 2500 vong/phut trong thoi gian 5
phit, hdn hgp duge tach thanh 2 16p, tinh dau & phia
trén, con nude va can ¢ phia dudi, dung microburet hut
ldy tinh ddu va lam khan bang natrisunfat thu duoc tinh
dau vo qua phat thu ép lanh da lam khan [3].

Phuong phap xdc dinh cdac cau tir trong tinh dau: Cac
ciu tir ctia tinh diu vo qua phat thu dugc xac dinh banw
phuong phap GC-MS véi chuong trinh thuc hién nhu
sau: Nhiét do cot 80-150°C, téc d6 tang nhiét 3°C/phit,
git ¢ 5 phut va 150-220°C, téc d6 ting nhiét 8°C/pht,
gilr ¢ 5 phat. Diéu kién MS: lon hoa miu & thé ion hoa 70
ev, nhiét do duy tri 250°C, khi mang 1a He tdc d6 0,5 ml/
phut, tde do chia dong 1:50 [5-7].

Két qua va thao luan

Ham hrong, mau sac va mui cua tinh dau vo qud
phat thii o cac thoi diém thu hoach khac nhau

Ham lugng, mau sdc va mui cta tinh dau vo qua phat
thu 1a mét chi tiéu quan trong dé xac dinh thoi diém thu
hoach. Két qua xac dinh ham luong, mau sac va mui cua
tinh diu vo qua phat thu duge trinh bay ¢ bang 1.

Bang 1. Ham lugng, mau sac va mii cua tinh dau vé qua
phat thii 6 cac thoi diém thu hoach khéac nhau.

v : Thoi diém thu hoach
TT Cac chi tiéu 2
100 ugay 115 ngay  130ngay
l Ilam lucma nnh dau (m]} I.3:k0.| 1,710.2 1,840,2
2 Mausic ciia tinh déu Khong mau ~ Khong méu Vang nhat
-3 Muicuatinh diu Thom nhe Thom Thom diic trung

Gia tri trung binh * do léch chudn, n=3.

Két qua nghién ctru trong bang 1 cho thdy, ¢ thoi
diém thu hoach 100 ngay, ham lugng tinh dau thu duoc
la 1,3+0,1 ml, tinh diu khong ¢6 mau va c6 mii thom
nhe. Dén thoi diém thu hoach 115 ngay, ham luong tinh
dau ting 1én rd rét, véi ham luong tinh dau thu dugc
1a 1,7+0.2 ml, tinh dau c6 mui thom. Tai thoi diém thu
hoach 130 ngay, ham luong tinh diu ting khong dang ké
va ¢6 xu huéng on dinh dan, cu thé ¢ 3 1an thi nghiém
ham luong tinh dau thu duoc déu dat o mure 1,8+0,2 ml,
o thoi diém nay tinh dau co mau vang nhat va mui thom

dac trung hip dan hon hai thoi diém 100 va 115 ngay. So
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di & thoi diém thu hoach 130 ngay ham lugng tinh dau
ting khong dang ké va c6 xu hudng 6n dinh so voi thoi
diém 115 ngay 1a vi qua phat thu dang chuyén sang giai
doan gia hda va chin vang. Vay véi muc giich 1a hiéu suat
thu héi tinh ddu va mui thom ciia tinh diu thi chon thai
diém 130 ngay 14 phi hop.

Cic cdu tir ciia tinh diu vé qua phdt thii ¢ cac thoi
diém thu hoach khdc nhau

Sir dung phuong phap GC-MS, nghién ciru da xéc dinh
duogc céc cdu tir trong tinh dau vo qua phét tha ¢ 3 thoi diém
thu hoach khac nhau. K&t qua duoc trinh bay ¢ bang 2.

Bang 2, Cac cdu ti trong tinh déu vé qua phat thi § cac
thoi diém thu hoach khéac nhau.

. Thai Ham lryng (%)
1T Tén cfu ti gianlmu —
(phit) 100ngay 115 ngiy 130 ngdy
1 myrcene 4276 - 3,97 3,05
2 octanal 5,625 2,92 1,26 1,24
3 citronellal 6,432 - 353 2,82
4 gterpinene 7,168 352 1,87 1,86
5 cis-linalool oxide 8,128 1,54 0,98 0,97
6  manslinalooloxide 9,003 27 1,85 1,89
7 Ilimonene 11,395 797 7,69 6,14
8§  limalool 11,811 . 1,34 138 -
9 actanol 12,726 292 1,95 197
10 linaly! acetate 13,433 3,718 2,54 2,73
11 nonanal 14278 227 191 1,89
12 octyl acetate 15,189 3,73 237 2,78
13 thujene 1612 295 2,36 2,76
14 geranyl acetate 19272 198 1,54 1,59
15 a-citronellol 20,072 2,56 2,18 2,74
16 a-terpineol 20,942 1,75 0,96 097
17 neryl acetate 21,197 409 327 343
18 B-citronellol 21,693 2,73 2,04 245
19 yerpinene 2,632 - - 093
20 pcymene 23,034 252 2,56 287
21 terpinolene 23,295 1,64 1,33 1,32
22 nonanoic acid 24,189 - 237 233
23 decanal 25,083 2,84 1,98 1,97
24 dodecanal 25,608 593 5,94 6,05
25 perilla alcohol 26,007 381 3,61 345
26 trans-nerolido} 26,528 3,74 3,56 348
27 sabinene 27,422 528 537 582
28 geranial 27818 435 4,49 5,08
29 a-phellandrene 28,258 3,96 3,97 3,86
30 a-farnesene 29,713 3,67 3,79 4,03
31 farnesol 30,726 287 2,39 2,57
32 J-cadinene 31452 2,98 2,57 2,39
kx} cumin aldehyde 33,566 2,12 2,14 2,24
34 tridecanal 34,871 - 237 2,03
35 cis-geranio) 35,812 397 2,94 2,26
36 trans-geraniol 31327 - 292 221
Nhom monoterpene 27,84 2,12 28,61
Nhom sesquiterpene 6,65 6,36 6,42
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Niém aldehyde 20,43 2,62 23,32
Nhom alcokol 2435 23,89 2348
Nhom ester 13,58 9,72 10,53
Nhom oxide 427 283 286
Nhom acid - 237 283
Ting cie ciu i 34,49 3548 35,03
hydrocarbon
Ting cic céu tir
1a déin xuét cita 62,63 62,43 63,02
hydrocarbon '

Téng cing: 97,12 9791 98,05

Ghi ch: (%): tinh theo dién tich peak sic ky.
Thoi diém thu hoach 100 ngay:
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Hinh 1. Sdc ky d6 tinh diu vé qua phat tha thoi diém thu
hoach 100 ngay.

O thoi diém thu hoach 100 ngay, da xac dinh duoc 29
cau tir trong tinh ddu vo qua phat thu (hinh 1), trong d6 c6
9 céu tir thuéc nhém hydrocarbon, chiém 34,49% (nhém
monoterpene: 27,84%, nhém sesquiterpene: 6,65%) va

' 20 cu tir 1a dan xudt cta hydrocarbon, chiém 62 ,63%

(nhom aldehyde: 20,43%, nhém alcohol: 24 ,35%, nhom

- ester: 13,58% va nhom oxide: 4,27%).

Thoi diém thu hoach 115 ngay:
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Hinh 2. Sic ky dé tinh dau vé qua phit tha thei diém thu
- hoach 115 ngay.



& thoi diém thu hoach 115 ngay, di xac dinh dugc 35
cu tir trong tinh diu vo qua phat thu (hinh 2), trong d6 ¢6
10 chu tir thude nhém hydrocarbon, chiém 35,48% (nhém
monoterpene: 29,12%, nhom sesquiterpene: 6,36%) va
25 cdu tir 1a din xudt caa hydrocarbon, chiém 62,43%
(nhoém aldehyde: 23,62%, nhom alcohol: 23,89%, nhom

ester: 9,72%, nhom oxide: 2,83% va nhom acid: 2,37%).
So véi thoi diém thu hoach & 100 ngdy, thi & thoi diém
nay thu dugc nhiéu hon 6 cau tir 1a myrcene, c1tr9nellal,
linalool, tridecanal, trans-geraniol va nonanoic acid.
Thoi diém thu hoach 130 ngay:
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Hinh 3. S4c ky do tinh dau vé qua phat thi thoi diém thu
hoach 130 ngay.

i xéc dinh dugc 36 céu tir trong tinh dau vo qua
phat thi & thoi diém thu  ngi . O the
diém thu hoach nay, nhiéu horp thoi diem 115 ngay 1 cau
tir va thoi diém 100 ngay 6 cau tir. Trong cdc cau tir thu
duoc cho thiy, cé 11 cau tir thuoc nhom hydrocarbon,
chiém 35,03% (nhém monoterpenc: 28,61%, nhom
sesquiterpene: 6,42%), trong d6 c6 mét S(? cau tir chiém
ty 1& cao nhu /-limonene: 6,14%, sabinene: 5,82%,
o-farnesene: 4,03%, a-phellandrene: 3,86%, myrcene:
3,05%. K&t qua nghién ciru cho thay, co 25 cau tir 12 dén
xuit cta hydrocarbon, chiém 63,02% (nhom aldehyde:
23,32%, nhom alcohol: 23,48%, nhom ester: 10,53%,
nhom oxide: 2,86% va nhom acid: 2,83%). Trong cac cau
tr nay c6 mot sb cu tir chiém ty 1€ cao nhu dodecagal:
6,05%, geranial: 5,08%, trans-nerolidol: 3,48%, perll!g
alcohol: 3,45%, neryl acetate: 3,43%. So sanh glﬁra 3 thoi
diém thu hoach, thi thoi diém 130 ngdy ke tir khi dgu qua
c6 sb cAu tir nhiéu hon va mui thom ca tinh dau hap dan

thu hoach 130 ngay (hinh 3). O thoi -

hon, vi vy chon thoi diém 130 ngay daé thu l.loac:hA qué
phat thi cho muc dich khai thac va thu hoi tinh dau 12 |

phu hgp.
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Két luan

Sir dung phwong phap chung ct 16i cuén hoi nude
dén thé tich khong d6i da xac dinh dugc ham lugng tinh
diu trong vo qua phat thi & 3 thdi diém thu hoach. Thei
diém thu hoach 100 ngay, ham luong tinh dau thu dugc
1a 1,320,1 ml; thoi diém thu hoach 115 ngay, ham lugng
tinh dau 14 1,7+0,2 ml va thoi diém thu hoach 130 ngay,
ham luong tinh déu 1a 1,8+0,2 ml (tinh trén 100 g vo quéa
phét thu).

Bing phuong phap GC-MS, xac dinh dugc & thai
diém thu hoach 100 ngay c6 29 cdu tir, trong d6 c6 9 ciu
tir thudc nhém hydrocarbon, chiém 34,49% va 20 chu tir
la din xut cua hydrocarbon, chiém 62,63%; thoi diém
thu hoach 115 ngay c6 35 céu tir, trong d6 c6 10 céu tir
thuéc nhém hydrocarbon, chiém 35,48% va 25 céu tir 1a
dan xudt cua hydrocarbon, chiém 62,43%; & thoi diém
thu hoach 130 ngay c6 36 céu tir, trong c6 11 céu tir thude
nhém hydrocarbon, chiém 35,03% va 25 céu tir 14 din
xuét ciia hydrocarbon, chiém 63,02%. O thoi diém thu
hoach 130 ngdy, ham luong tinh dau, cac cu tir trong
tinh dAu va mui thom ciia tinh du déu 16n hon thai diém
thu hoach 100 ngay va 115 ngay. Do d6, véi muc dich san
xuét tinh diu thi nén thu hoach qua phat thu & thoi diém
130 ngay ké tir khi ddu qué s& mang lai hiéu qua kinh té
va chét luong cao nhit.
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