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TRONG VO CAM SANH TRONG TAI HAM YEN - TUYEN QUANG
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TOM TAT
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Muc dich ctia nghién ctru 1a khao sat don yéu t6 ndng do NaCl, ty 1¢ dung moi/ nguyén li¢u, thoi
gian chung cit anh huéng ti qua trinh tach chiét limonene trong vo cam sanh trong tai Ham Yén
— Tuyén Quang. Két qua khao sat twong tng: 8%; 2,5/1 (v/w); 80 phit. Trén co sé khdo st cac
yéu té anh huéng dén didu kién chiét tach, ching toi nhan thay nong d6 NaCl, ty 1& dung moi/
nguyén liéu, thoi gian chung cét 1a nhirng yéu t6 anh huong manh dén qua trinh chiét tach. Bing
phuong phap quy hoach thuc nghiém Box- Behnken da tim dwoc diéu kién t6i vu qué trinh tach
chiét limonene tir vo cam sanh Ham Yén ¢ nong do NaCl 7,5%, ty 1¢ dung moi/ nguyén li¢u
2,546/1 (v/w), thoi gian chung cat 79,69 phut, ham luong limonene 14 2,916 g (w/w). Két qua thuc
nghiém cho két qua cé d6 twong thich cao véi md hinh.

Tir khéa: cam sanh, limonene, tach chiét, t6i wu, Box- Behnken

MO PAU

Cam sanh (Citrus sinensis (L.) Osbeck) duoc
trong & nhiéu tinh thanh trén ca nuéc. Dac
biét 1a & Ham Yén — Tuyén Quang.

Cam sanh la mét loai qua c6 muai dugc su
dung chu yéu dé an tuoi va san xuit d6 uéng.
Ngoai sir dung phan mdi thi phan vé cua qua
cam chaa mot luong tinh dau Ién dugc sir
dung trong nhiéu linh vuc cua doi séng [1].
Trong vo cam sanh chira 1,4% tinh dau va
tinh dau cam sanh 1a mot chat long mau vang
nhat, c6 huynh quang xanh, mui thom dé
chiu. Thanh phan chu yéu trong tinh dau cam
Ia limonene (92,1%), mot it xitrala, cac
andehyt nonylic va dexylic [2].

Limonene trong vo cam co tac dung trung hoa
axit trong da day va duy tri cac hoat déng
binh thuong cua rudt. Ngoai ra, néd ciing hd
tro cac chuc nang gan hoat dong binh
thuong [2], [3]. Limonene chwra trong vé cam
c6 tac dung nhu thudc an than ty nhién gitp
lam diu cac day than kinh va mang lai cam
gidc ngu ngon va sau [4]. Limonene ciing la
thanh phan quan trong nhat cé vai tro chu dao
trong chit luong cua tinh dau vo qua va thé
hién tinh oxy hoa, khang nim va diét trir cac
con tring gay bénh, dic biét 1a mudi [5].
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Viéc tach chiét limonene chiu anh huéng bai
dung mai, diéu kién chiét [6]. Vi vay muc
dich ciia nghién cau 1a nham ti wu hoa quéa
trinh tach chiét limonene téng sb tir vo cam
sanh tai huyén Ham Yén, tinh Tuyén Quang.
VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu nghién ciru

Cam sanh (Citrus sinensis (L.) Osbeck) duoc
thu mua vao thang 6, 7 tai huyén Ham Yén,
tinh Tuyén Quang. Thu mua khi qua tuoi, méi
thu hoach, vira chin ti va c6 vo nhan. Sau d6
van chuyén vé phong thi nghiém. Sau khi d6
s& bao quan & nhiét d6 -20°C dén khi nghién
ctru. Khi str dung, dung tay 16t phan vo bén
ngodi rdi can chinh xac 100 g/ mau.
Nguyén liéu dugc tich chiét biang phuwong
phap chung cét 16i cudn theo hoi nuédc va
duoc lam khan bﬁng Na,SO,.

Dung mdi: Nudc cit.

B4 tri thi nghiém

V6 cam sanh Ham Yén dugc say nhd va
ngam trong mudi NaCl 4, 6, 8, 10% trong
thoi gian 1h, 1,5, 2, 2,5 gio. Ty 1€ dung moi:
nguyén lidu lan luot 1a: 2:1; 2,5:1; 3:1; 3,5:1
(v/w). Thoi gian chung cit 1a 60, 80, 100, 120
phdt. Sau khi tién hanh khéo sat cac don nhan
td, ching t6i lwa chon 03 yéu té 1a cac yéu to
anh hudng 16n nhat dén ham lugng limonene
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tong sb trong vo cam sanh Ham Yén, dé danh
gia kha nang anh hudng ctia ching, chiing t6i
sit dung phuong phép bé mat chi tiéu theo
thiét ké thi nghiém ciia Box — Behnke voi ba
yéu td, ba cép do.

Xac dinh ham lwgng limonene tong sd

Qua cam sanh dugc thu hai trén dia ban tinh
Tuyén Quang. Chon nhling qua tuoi, vua chin
téi, vo nhin, rira dé rdo, bo cuéng, boc rudt,
got lay phan vo xanh phia ngoai. Can 100 g
nguyén liéu sau d6 xay nhuyén trong may xay
sinh t6 (kich thudc khoang 2x2 mm) rdi
ngam vao 500 ml mubi NaCl 8% trong vong
2 h. Nguyén liéu sau khi xtr li so bd cho vao
bd chung cét 16i cudn hoi nude véi ty 1¢ dung
moi/ nguyén li€u 1a 2,5/1. Hoi nuéc bay hoi
s& 161 cudn tinh dau di 1én, ngung tu trong
sinh han va tach 16p tai bo phan tach tinh dau.
Luong tinh dau sau khi chung cit tién hanh
lam khan véi Na,SO,4 khan [7]. Sau khi thu
duoc tinh dau sé& tién hanh sic ky. Limonene
dugc dinh lugng bing cach st dung metanol
tuyét d6i 1am tiéu chudn bén ngoai, tach trén
cot C18 (4,6 mm x 250 mm, 5 pm) bang
metanol- nudce (75:25, V / V) la pha dong &
tbc d6 dong chay 1a 1,0 ml/ phit. Budc séng
phat hién tia cuc tim dugc dat & 200 nm va
nhiét do cot 1a 25°C trong HPLC [8].

Phwong phap xir 1y s6 liéu

S6 liéu nghién ctu duge xir 1y bang phan
mém xur 1y s6 liéu SPSS 18.

KET QUA VA THAO LUAN

Anh hwéng cia nong dé mudi NaCl

Tir két qua bang 1 cho thiy khi chiét & nong
dd NaCl khac nhau thi s€ cho ham lugng
limonene khac nhau va ham lugng limonene
bét dAu tang 1én khi chiét & nong do NaCl tur
4% dén 8%. Ham luong limonene dat cao
nhit tai nong d6 mudi NaCl 8% tuong tng
v6i ham luong limonene 1,79 g. Tiép tuc ting
noéng d6 mudi NaCl 1én 10% thi ham luong
limonene khong tdng ma con bi giam. Do véy,
ndng d6 mudi NaCl 8% la thich hop nhat dé
thuc hié€n qua trinh tach chiét limonene tir vo
cam sanh Ham Yén.
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Bing 1. Két qua khao sat anh huong cia nong do
muoi NaCl déen ham luwong limonene cua voé cam
sanh Ham Yén

cT Nong dd Ham lwgng limonene
(%) (9/100 g)

CT1 4 1,34°

CT2 6 1,52

CT3 8 1,79°

CT4 10 0,95

Ghi cha: Trén cung 1 cot cdc gid tri mang cing
chir so mil thi khac nhau khong co y nghia o mirc
o =005
Anh hwéng ciia thoi gian ngadm
Tir bang 2 ta thdy thoi gian ngdm mudi
NaCl c¢6 anh huéng dén qua trinh chiét tach
limonene tir nguyén li€u vo cam sanh Ham
Yén. Ta nhan thidy ham luong limonene ting
khi ting thoi gian chiét tir 1 h dén 2,5 h, & thoi
gian ngdm 2 h va 2,5 h ¢6 su sai khac khong co6
¥ nghia thong ké, vi vdy chung t6i chon thoi
gian ngam thich hgp 1a 2 h.

Bang 2. Anh hirong cua thoi gian ngam

cT Thoi gian ngdm Ham lwong
(gio) limonene (g/100 g)

CT1 1h 1,97°

CT2 15h 2,16°

CT3 2h 2,32°

CT4 25h 2,33

Ghi chu: Trén cung 1 cot cac gid tri mang cung
chit s6 mil thi khac nhau khong co y nghia ¢ muc
o =005

Anh huéng thoi gian chung cét

Tir két qua bang 3 cho thiy thoi gian chung
ct 12 yéu t6 anh toi ham lugng limonene tong
thu dugc sau qua trinh chiét. Tlr bang 3 ta c6
thé thdy ham luong limonene ting déu khi
ching ta ting thoi gian tir 60 phut dén 80
phut. Ham lugng tang cao tir 2,38 g 1én 2,51
g. Tuy nhién, khi tiép tuc ting thoi gian lén
100 phat thi ham lugng limonene c6 xu
huéng giam. Tiép tuc ting thoi gian chung cat
l&n 120 phdt thi ham lwong limonene tiép tuc
giam. Ham lugng limonene thu dugc cao nhat
khi chung cit trong vong 80 phit. Vi vy thoi
gian chung cét thich hop 1a 80 phut.
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Bang 3. Anh huong cua thoi gian ching cat

CT Thoi gian Ham luwgng limonene

(phat) (9/100 g)
CT1 60 2,38°
CT2 80 2,51°
CT3 100 2,40°
CT4 120 2,37°

Ghi chu: Trén cung I cot cdc gid tri mang cung
chir so mii thi khac nhau khong co y nghia o mirc
0=0,05

Anh hwéng ciia ty 1é dung méi/ nguyén liéu
Tir bang 4 cho thdy ty 1& dung moi/ nguyén
liéu c6 anh huong téi ham lugng limonene
trong vo cam sanh Ham Yén. Ham luong
limonene trong dich chiét ting 1én khi ty 1&:
Dung mo6i/ nguyén liéu tang. Pat ham Iugng
limonene cao nhat 2,93 g ¢ ty 1& dung
moi/nguyén li€éu la 2,5/1 va 3/1. Tuy nhién
ham luong limonene & cong thirc ty 1€ 3/1 su
sai khac khong c6 ¥ nghia théng ké. Vi vay
chung t6i chon ty 1€ dung méi/ nguyén liéu
thich hop 13 2,5/1 dé tiét kiém dung moi.

Bang 4. Anh huong ciia ty 16 dung méi/ nguyén liéu

Ty dung méi/ Ham lwgng
CT nguyén li¢u limonene
(ml/g) (9/100g)
CT1 2/1 2,65
CT2 2,5/1 2,93°
CT3 31 2,93
CT4 3,5/1 2,88°

T6i wu héa qua trinh tach chiét

Chung t6i st dung phuong phap bé mit chi
tiéu theo thiét ké thi nghiém cua Box-
Behnken véi ba bién ba cip do. Cac sb licu
thu dugc tir dich chiét vo cam sanh Ham Yén
dugc xir 1y trén phan mém Design- Expert 7.0
(Stat-Ease Inc, Minneapolis, USA) ANOVA

duoc dung dé danh gia két qua thu dugc. Tién
hanh giai bai toan t6i wu theo phuong phap
“ham mong doi”. St dung phan mém Design-
Expert 7.0 dé tién hanh t6i uu héa nham xéac
dinh duoc gié tri ctia ba yéu té ma tai d6 ham
luong limonene 13 cao nhat. Ap dung phuong
phap phan tich hdi quy cic sb liéu thuc
nghiém, thu dugc moé hinh da thic bac hai thé
hién ham lugng limonene:

Y= +2,93 - 0,10*A + 0,051*B — 0,079*C +
0,055*A*B — 0,14*A*C - 0,013*B*C - 0,19
A’ - 0,21*B? - 0,74*C’

Trong d6 Y la ham luong Limonene trong
dich chiét du bao thu dugc.

Bang 5. Ma trdn thuc nghiém Box- Behnken ba
yeu to chiét limonene tir vo cam sanh Ham Yén

Bién thuce
A B C

X .. Ham lugng
TN (n‘;)(:)lg (?nl“é?? gg‘: limonene
mudi  nguyén chung (9/100g)
NaCl) liéu) cit)

1 6 2/1 80 2,58

2 10 2/1 80 2,35

3 6 31 80 2,53

4 10 3/1 80 2,52

5 6 2,5/1 70 2,07

6 10 2,5/1 70 2,04

7 6 2,5/1 90 2,16

8 10 2,5/1 90 1,59

9 8 2/1 70 1,93
10 8 3/1 70 2,1
11 8 2/1 90 1,82
12 8 31 90 1,94
13 8 2,5/1 80 2,91
14 8 2,5/1 80 2,84
15 8 2,5/1 80 2,93
16 8 2,5/1 80 2,92
17 8 2,5/1 80 2,9

Dé danh gia md hinh chung t6i sir dung phan tich ANOVA. Két qua phan tich ANOVA duoc thé

hién qua bang sau:

Bang 6. Phdn tich phwong sai ANOVA ciia mé hinh chiét limonene tir v cam sanh Ham yén

Ngudn SS DF MS Chuén F chaGia tri p
Model 3,08 9 0,43 92,76 < 0,0001
A 0,088 1 0,088 23,91 0,0018
B 0,021 1 0,021 5,70 0,0484
C 0,050 1 0,050 13,45 0,0080
AB 0,012 1 0,012 3,28 0,0130
AC 0,073 1 0,073 19,76 0,0030
BC 6,250E-004 1 6,250E-004 0,17 0,0692
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Limonene
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A? 0,16 1 0,16 42,84 0,0003
B? 0,19 1 0,19 50,93 0,0002
c? 2,31 1 2,31 627,08 <0,0001
Residual 0,026 7 3,689E-003
Lack of Fit 0,021 3 6,942E-003 5,55 0,1002
Sai s (pure error) 5,000E-003 4 1,250E-003
SS téng Sb 3,11 16

SS: Téng phuong sai; DF:Bdc tw do; MS: Trung binh phwong sai; chudn F: Chudn Fisher; Residual: Phdn
du; “Lack of Fit”: Chuan danh gia do khong twong thich ciia mé hinh voi thuc nghiém.

Tir két qua phan tich ANOVA ta thdy gia tri x4c suat cia mo hinh P-value = 0,0001<0,05 do d6
mé hinh duoc lua chon dé giai thich cho két qua cua thi nghiém, Lack of fit test = 0,1002 (not
significant) c6 y nghia d6i voi mo hinh.
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Hinh 1. Bé mdt ddp iing ham leong limonene i
a. Mo hinh twong tac giia ty I¢ dung moi/ nguyén liéu va nong do NaCl,
b. M6 hinh twong tac gitia thoi gian chung cat va nong do NaCl;
¢. M6 hinh twong tac gitva thoi gian chung cat va ty I¢é dung moi/ nguyén liéu
Phuong 4n tét nhit duoc du doan ndng dd mudi NaCl 7,5%, ty 16 dung méi/ nguyén lidu 1a 2,54/1
(v/w), thoi gian chung cat 79,69 phut khi d¢6 ham lwong limonene dat 2,916 g. Két qua kiém tra
bang thuc nghiém cho két qua tuong tng.

6.00 10.00 2.00 3.00
NaCl = 7.50 DWYNL = 2.54
L g
] T
70.00 90.00 1.50 293
Time = 7989 Limonene = 2 91652

Desirability = 0.990

Hinh 2. Ham ky vong va diéu kién téi vu & ham luwong limonene
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KET LUAN

Chung t6i st dung phuong phap bé mit chi
tiéu theo thiét ké thi nghiém cia Box-
Behnken véi ba bién ba cap do cho phuong
an tot nhat dugc du doan néng d6 mudi NaCl
7,5%, ty 1€ dung moi/ nguyén li€u 2,54/1
(v/w), thoi gian chung cat 79,69 phut khi do
ham lugng limonene dat 2,196 g/100 g. Két
qua kiém tra bang thuc nghiém c6 do twong
thich cao.

TAILIEU THAM KHAO
1. Nguyén Vian Loi (2014), “Nghién ctru thanh phan
va hoat tinh sinh hoc cia tinh dau 14 buéi, cam va
chanh”, Tap chi Khoa hoc va Cong nghé - DH Bdch
khoa Ha N¢i, 52 (A5), tr. 1-6.
2. Bb Tét Loi (2004), Nhitng cdy thudc va vi thube
Viét Nam, NxbY hoc.

SUMMARY

3. D’(:) Huy Bich, (2004), Cay thuéc va déng vit lam
thuoc ¢ Viét Nam, Nxb Khoa hoc ky thuat Ha Noi.
4. Pham Nhu Quynh (2014), “Tinh dau citrus va tiém
nang khai thac & Ngé& An”, Tap chi Khoa hoc va
Cong nghé¢ - PH Vinh, 12, tr. 28- 30.

5. Nguyén Ngoc Thanh (2010), Nghién ciru tach
chiét limonene va mg sé chat dan xudt tir thuc vt
Viet Nam sir dung trong linh vuc sat trung gia dung
(phong trix con trimg y té), D& tai cép bd, Vién hoa
hoc Cong nghiép Viét Nam.

6. Nguyén Nang Vinh (1978), Ky thudt khai théc va
so ché tinh dau, Nxb Nong nghiép.

7. Lé Thi Thanh Xuan, Nguyén Minh Thao
(2015), “Xac dinh thanh phan hoa hoc tinh dau vo
qua chanh & Pdng Thap”, Tap chi Khoa hoc —
Truong DH An Giang, 3, tr. 18- 22.

8. ZHANG Rui-lun, et al. (2012), “Determination
of limonene content in the oil by HPLC method",
Anhui Agricultural Science Journal, 2, pp. 3- 6.

STUDY OF THE OPTIMAL SEPARATION OF LIMONENE FROM THE PEEL
OF CITRUS RELICULATA IN HAM YEN - TUYEN QUANG

Tran Van Chi", Le Thi Nga, Nguyen Van Tung, Vu Thi Hang,
Cao Thi Duyen, Le Thi Phuong, Luu Hong Son, Ta Thi Luong

TNU - University of Agriculture and Forestry

The purpose of this sudy was to investigate the single NaCl concentration, the solvent /material
ratio and the distillation time which affected the extraction process in the orange peel grown in
Ham Yen- Tuyen Quang. The corresponding survey results: 8%; 2.5/ 1 (v / w); 80 minutes. On the
basis of the factors affecting the extraction conditions, we found that the concentration of NaCl,
solvent/material ratio and distillation time strongly influence the extraction process. Application
of Box-Behnken design found the optimal conditions for the limonene extraction process from
Citrus reliculata with concentration of NaCl of 7.5%, solvent/ material ratio 2.546/1 (v/ w),
distillation time 79.69 minutes, limonene of 2.916 gr (w/w). Experimental results showed high
degree of compatibility with the model.

Keywords: Citrus reliculata, Limonene, extraction, optimize, Box-Behnken
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