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NGHIEN CUU SU DUNG THIET BI SOXHLET-VI SONG LY TRICH MOT
SO HQP CHAT THIEN NHIEN

Pham Thanh Loc, Lé Ngoc Thach
Trudmg Pai hoc Khoa hoc Tu nhién, PHQG-HCM
(Bai nhdn ngay 02 thdng 11 ndm 2008, hoan chinh swa chita ngay 10 thang 03 nam 2009)

TOM TAT: Lo vi séng gia dung dwoc chuyén déi thanh thiét bi ly trich Soxhlet-Vi séng,
sie dung vao viéc ly trich hop chdt thién nhién. Viéc nghién citu si dung dwoc thuc hién trén: -
cafein tir bup tra, Camellia sinensis L.; - steviosid t co ngot, Stevia rebaudiana (Bert.)
Hemsl; - artermisinin tir hoa thanh hao hoa vang, Artemisia annua L.; - rutin tir hoa hoe,
Sophora japonica L., - tinh dau trdi dai héi, Hlicium verum Hook. f.; - tinh dau hot thi 14,
Anethum graveolens L.. Cdc sy ly trich ndi trén ciing duwgc thyc hién song song trén hé thong
Soxhlet dun nong truyen thong Sw so sdnh hai phuong phdp kich hoat dwoc thuc hién dua trén
thoi gian, hiéu sudt va pham chdt cua san pham ly trich.

Tir khéa: Hé théng ly trich Soxhlet-Vi song, ly trich hop chdt thién nhién, Camellia
sinensis, Stevia rebaudiana, Artemisia annua, Sophora japonica, Illicium verum, Anethum
graveolens.

1. DAT VAN DE

Lo vi song do Percy Spencer phat minh dAu tién nam 1947." Tuy nhién, mai dén nam
1978 Michael J. Collin méi thiét ké 16 vi séng dau tién ap dung cho phong thi nghiém phan
tich.”) Sau d6 hang loat thiét bi vi séng dugc phat minh dé phuc vu vao nghién ciru cling nhu
phuc vu san xuét cong nghiép. B9

Vigc 4p dung néng luong vi séng hé tro thuc hlen phan ing héa hoc va ly trich hop chét
thién nhién hién dang rat dugc quan tam. (19] Cac thiét bi vi séng chuyén dung rit dit tién nén
vigc trang bi céac loai thiét bi nay khong don gian dbi véi cac phong thi nghlem ¢ Viét Nam.
Trong diéu kién dé, 1o vi séng gia dung trg thanh lya chon uu tién vi chi phi trang bi va
chuyén ddi cong ning thdp. Hién nay nhiéu phong thi nghlem & Viét Nam da bat ddu dua 16 vi
song vao phuc vu cho nghién ciru, tuy nhién chi mét vai phong thi nghiém tham gia cai tién [d
vi song gia dung thanh nhiing thiét bj chuyén ding phuc vu cho nhitng muc dich nghién ctru
chuyén nganh.

Trén co sd “nghién cuu chuyén ddi 10 vi séng gia dung thanh th:et bi ly trich hop chét
thién nhién va thuc hién tdng hop hitu co”' nhém nghién ctru v& Héa hoc Xanh tiép tuc
nghién clru chuycn dbi 10 vi song gia dung thanh thiét b Soxhlet-chiéu xa vi song Bai bdo nay
trinh bay ket qua thu duoc khi str dung thiét bi néi trén vao viéc ly trich mét so nguyén liéu
thuc vat dé xac dinh kha ning va tim cach cai tién hoat dong cia thiét bi nay.

2. THUC NGHIEM

2.1. Nguyén liéu
Viéc ly trich duoc thuc hién trén cac déi twong thu mua tai nhing dia phuong nhit dinh:

- Bip Tra O long (Cong ty Tra Tam Chau, Bao Lic, Lam Déng).
- Phan trén mat dit ciia cdy Co ngot (Lam Péng)

- Hoa Thanh hao hoa vang (Trung Qudc)

- Hoa Hoe (Hiép Thanh Dugc Hing, Quéan 6, Tp Hb Chi Minh).
- Trai Pai hdi (Cao Bing)

- Hot Thi l1a (Thai Binh).

Trang 35



Science & Technology Development, Vol 12, No.07 - 2009

2.2. Ly trich: Ly trich ki€t trong nhiing diéu kién (luong nguyén li¢u, thé tich dung méi)
nhu nhau, song song trén hai thiét bi ly trich Soxhlet-dun néng cd dién (A) (Phu luc 1) va
Soxhlet-chiéu xa vi song (B) (Phu luc 2).

2.2.1. Thuc nghi¢m ly trich trén thiét bi ly trich Soxhlet-chiéu xa vi séng: Cic miu cdy
c6 khbi Im;mg (20 g) va 500 mL dung mdi dugc nap vao h¢ thong (B). Pau tién, dun binh chira
dung méi cho dén khi séi. Hoi dung mdi ngung tu roi xuong phan chira nguyen liéu. Khoi
dong sy chiéu xa vi song. Ngung chiéu xa khi nhan thay dung méi bat dau mudn séi. Lap di
lap lai thao tac trén cho dén khi dung méi bat dau quay vé binh chira dung méi thi khdng chiéu
xa nita. Sau d6, chdr dén khi dung méi ngung tu, trong lan ké tiép, roi xubng phan chira nguyén
liéu. Lap lai cac thao tac nhu trén cho dén khi su trich kiét dugc xdc dinh. Thai gian chiéu xa
chung 1a tng sb cac khoang thoi gian chiéu xa ngit khoang.

Sau khi thu héi dung madi, tat ca cac loai cao (cao 1) thu tir hai phwong phép ly trich A va
B duoc xir ly hoan toan gidng nhau dé cé dugc san phdm thé (cao 2) dat yéu cdu phan tich.

Viéc diéu ché cao 2 tir cao 1 dugce thuc hién theo cac quy trinh riéng:

2.2.2. Ly trich cafein tir ld tra: "> Cao 1 dugc hoa tan hoan toan vao 100 mL nuéc cét,
dun s6i nhe, thém tir tir 1 g Ca(OH),, tiép tuc dun s6i nhe trong 1 phit. D& ngudi dén nhiét dé
phong, loc qua Biichner, ¢6 ding 1 g b6t tro loc. Dung dich qua loc, dugc ly trich bing CHCI;
(7 x 20 mL). Rura dung dich ly trich véi 15 mL nude cit. Nuéc rira dugc ly trich lai bang
CHC13 (3 x 15 mL). Gop tat ca cac dung dich CHCI; lai, 1am khan. Loc, ¢ quay thu héi dung
moi, x4c dinh khéi lwong cao 2.

2.2.3. Ly trich steviosid tir phan trén mgt dit cia cdy cé ngot: 3] Cao 1 duoc hoa tan vao
50 mL nudc cit, thém 50 mL dung dich Na,SO, béo hoa, lic déu. Ly trich bing n-butanol (10
x 50 mL), dung dich ly trich dwgc rira bing nudc cit (3 x 20 mL). Nude rira duoe ly trich lai
bang n-butanol (3 x 20 mL). Gom tat ca dung dich ly trich lai, lam khan. Loc, thu hdi dung

mdi, xéc dinh khéi lwong cao 2.
2.2.4. Ly trich artermisinin tir hoa cdy thanh hao hoa ving: 14 Cao 1 duge hoa tan vao

20 mL eter dau hoa, ly trich bing dung dich etanol : nwéc c6 ti 1& 1 :1 (10 x 20 mL). Thu duoc

dung dich mau tring sita. Co quay, xac dinh khdi lugng cao 2.

2.2.5. Ly trich rutin tir hoa hoé: "™ Cao 1 dugc hoa tan vao 200 mL etanol nong dun nhe
dén khi dung dich bat du két tinh. Dé nguol dén nhiét d6 phong. Dé _yén 24 gid dé rutin két
tinh hoan toan. Loc qua Biichner, sin pham thé dugc rira bing eter diu hoa lanh cho dén khi
nwéce rira khéng con mau xanh thi ding lai. Dé khé tu nhién dén khdi luong khéng dbi, xac
dinh khéi Iugng cao 2.

2.2.6. Ly trich tinh dau tir hot thi la va tir trdi dai héi: """ Cao 1 (nhwa diu) duoc hoa
tan vao etanol. Lam lanh trong 2 gid. Loc nhanh qua hé théng phiéu loc lanh. C& quay thu hdi
dung méi. Xac dinh khéi luong cao 2 (tinh dau).

2.3. Xac dinh ham lwong ciu phan chinh

Ham lugng céc ciu phén chinh (%) trong cao 2 dugc cung cap tir két qua ciia cac phuong
phép phan tich HPLC/UV, HPLC/MS/MS, GC/MS.

2.3.1. GC/MS: Trén may QP2010. Cot mao quan MDN-5S1: 0.25 mm x 30 m x 0,25 pm.
Chuong trinh nhiét: Nhiét d6 dau 60 °C giit 4 phit, ting 2 °C/phit cho dén 80 °C sau d6 ting 5 -
°C/phiit dén 180 °C git 6 phit, ting 10 °C dén 200 °C giit 5 phiit.

2.3.2. HPLC/UV:

- Dinh lugng cafein: Trén may Shimadzu LC 10A. P§ dai s6ng 276 nm. Dung méi
acetonitril: HO (0.05 % H;PO,) 1a 15:85. Cot C,5(250 mm X 4.6 mm). Téc dd dong: 0.8
ml/phit.
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- Dinh lugng rutin: Trén may Shimadzu LC 1100. D dai séng 254 nm. Dung moi
MeOH:H,0 12 4:6. Cot Cy (250 mm x 2.0 mm). Téc db dong: 0.2 ml/phut.

2.3.3. HPLC/MS/MS:

- Binh luong steviosid: Trén may Themo Quantum Access. Ap sudt dau cot: 10 bar. Dung
mdi acetonitril (0.1 % HCOOH):H,0 (0.1 % HCOOH) 1a 65:35. Cot Cs (250 mm x 4.6 mm).
Téec d6 dong: 400 pl/phit. Dinh lugng theo ion dac trung c6 m/z= 664.3-665.3.

- Dinh lugng artermisinin: Trén méay Themo Quantum Access. Ap suat dau cot: 10 bar.
Dung méi MeOH (0.1 % HCOOH):H,0(0.1 % HCOOH) 1a 9:1. Cét C;5 (250 mm x 4.6 mm).
Téc d6 dong: 500 pl/phit. Pinh luong theo ion dic trung m/z= 246.4-247.4

2.4. Hiéu suat cac lan ly trich dugc xac dinh nhu sau:
Khéi lugng cao 1

Hiéu sudtcao 1 = x 100
Khdi lugng nguyén liéu
_ 2 Khéi lugng cao 2
Hiéu sudtcao2 = x 100

Khéi lugng nguyén liéu
Khéi lugng cdu phan chinh = Khéi lugng cao 2 x Ham lugng cdu phén chinh )
*) Khéi lwgng céu phan chinh 1a khéi lwong ly thuyét ciia cdu phan chinh trong cao 2 dva
theo két qua phan tich.

3. KET QUA VA THAO LUAN

3.1. X4c dinh cdng suit chiéu xa

Cong sut chiéu xa thich hgp cho mdi nguyén li¢u va dung méi twong ting la cong suit
thoa diéu kién: Cho hiéu suit ly trich cao, dung méi ly trich tai bau ly trich khong bi dun s6i
qua nhanh khi chiéu xa.

Pé tim céng suét chidu xa thich hop cho ting loai nguyén liéu va dung mdi, du tién thoi
gian ly trich dugc ¢ dinh 1a 30 phut. Chiéu xa vi séng & céc cong suit khac nhau tir thip dén
cao. Ngung chiéu xa, thu hdi dung méi, can cao 1, xdc dinh hiéu suat.

Bang 1. Két qua khao sat higu suét ly trich theo cong suét chiéu xa, trong 30 phut.

Hiéu suat (%)
) Hoa thanh
Cong suat | Byuptra Congot | Hoahoe | haohoavang | Traidaihéi Hot thi la
W) H,O H,0 EtOH Eter ddu hda | Eter dduhéa | Eter ddu hoa
60-80 °C 30-60 °C 30-60 °C
80 10.36 8.06 1542 1.81 10.27 5.76
150 13.02 13.43 19.54 2.19 11.20 6.05
300 16.65 15.65 21.31 2.93 ") *)
450 19.19 19.70 23.56 ™) - -
750 19.95 20.36 *) - & .
900 20.72 20.74 - - - -

(*): Khong khéo sat tiép vi dung moi s6i qua nhanh khi tién hanh chiéu xa.
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V& @6 thi biéu dién va chon cong suit phu hop.
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Po thj 1. Hidu sudt cao 1 theo cong suét chiéu xa

3.2. So sanh két qua ly trich trén hai thiét bi ly trich Soxhlet-dun néng cb dién va
Soxhlet-chiéu xa vi séng

Ching t6i thye hién viéc ly trich kiét cac loai nguyén liéu néu trén véi 2 phuong phép (A)
va (B). Két qua ghi trong Bang 2.
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= Thoi gian phwong phap (A) = Thoigian phuong phéap (B)
+ Khéiluong phwong phap (A) ® Khéi luong phurong phap (B)

DG thj 2. So sanh thdi gian va khdi lugng cdu phin chinh khi 4p dung phuong phap ly trich (A) va (B)
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Db thj 3. So sanh thoi gian va khdi luong céu phén chinh khi 4p dung phuong phép (A) va (B) ly trich
steviosid va artermisinin (khong thay 13 & Db thi 2)

Két qua Db thi 2 va 3 cho thay khi ly trich kiét cac hop chét thién nhién bing thiét bj ly
trich Soxhlet-chiéu xa vi song két gua thu duoc nhanh 12-16 lan hon so véi ly trich kiét bang
thiét bj ly trich Soxhlet-dun néng cd dién.

Khéi Iuorng cao 1 va cao 2 thu dugc bing thiét bj ly trich Soxhlet- chiéu xa vi séng ciing
cao hon, diéu dé chimg to hé théng nay ly trich duoc nhiéu san phdm hon phucmg phap
Soxhlet dun nong ¢ dién khi 4p dung trich kiét trén cling khéi lwong nguyén liéu va dung
mbi.

Trong trudng horp artermisinin, ham luong céu phéan chinh trong phuong phéap (B) cao hon
phu‘ong phap (A) va hiéu suit cao 2 phuong phép (A) lai thdp hon phuong phép (B). Piéu nay
c6 thé giai thich 1a do thoi gian ly trich artermisinin bang phuong phap (A) kha dai (1.560
phut), ma artermisinin dé bi phén hiry. Qua do ta thdy thém mét uu diém cua hé théng (B) la
thoi gian thue hién ly trich nhanh nén it gdy phan hay hoat chit.

Tuy nhién nhin chung, ca hai phuong phap déu trich kiét san phdm nhu mong mudn, nén
hiéu suat chung gin bing nhau.

4. KET LUAN

Uu diém cua thiét bj ly trich Soxhlet- chxeu xa vi séng: nhanh, an toan déi v&i nhiing chét
dé bi phan huy do thoi glan cap nhiét rit ngén, tiét kiém nang lugng.

Khuyét dlem ctia thiét bi ly trich Soxhlet-chiéu xa vi song la chua ty dong héa dugc qua
trinh ly trich, tAt ca moi hoat dong diéu khién déu thuc hién bing tay. Lugng mau nap vao gidi
han.

5. PHUONG HUONG PHAT TRIEN

Thong qua thuc nghlem thiét bi ly trich Soxhlet-chiéu xa vi séng cho thay con mot s6
diém cn khic phuc dé viéc ly trich méi nay duoc hoan thién hon:

- Lip dat thém mot thiét bi kiém soat nhiét d6 dé 6n dmh nhiét d0 noi vi tri dat nguyén
liéu.
- Lép dit thém mot cam bién kiém soat myc dung moi noi vi tri dat nguyén liu.
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- Lap dat thém mot bo phéan theo doi nong d6 dung dich ly trich chay ra tir bau dat nguyén
liéu nham xac dinh thoi diém hoan thanh qua trinh ly trich klet

- M6t mach dién tir két hop céc b6 phén néi trén va ndi vao bd phan diéu khién thoi gian
chiéu xa cua 16 vi song.

Néu thuc hién duge céc cai tlen trén, thiét bi ly trich Soxhlet-chiéu xa vi séng mai sé€ hoat
dong hoan toan ty dong trong sudt qua trinh van hanh.

USING MICROWAVE-SOXHLET EXTRACTOR TO EXTRACT SOME
NATURAL PRODUCTS

Pham Thanh Loc, Le Ngoc Thach
University of Science, VNU-HCM

ABSTRACT: Domestic microwave oven was modified into Soxhlet-Microwave
Extractor for extracting of natural products. The study of its extracted capacity was realized
on: - caffein from Camellia sinensis L.; - stevioside from Stevia rebaudiana (Bert,) Hemsl.; -
artermisinin from Artemisia annua L.; - rutine from Sophora japonica L.; - fruit oil from
Hllicium verum Hook. f.; - seed oil from Anethum graveolens L.. These extracted results were
compared with the Soxhlet-conventional heating on the time, yield and quality.

Keywords: Soxhlet-Microwave Extractor, natural product extraction, Camellia sinensis,
Stevia rebaudiana, Artemisia annua, Sophora japonica, Illlicium verum, Anethum graveolens.
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PHU LUC

Phu luc 1. Thiét bi Soxhlet-dun néng c6 dién (A)  Phu luc 2. Thiét bi Soxhlet-chiéu xa vi séng (B)
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Bang 2. So sanh két qua ly trich theo hai phuong phap (A) va (B)

e Thoi Khéi . : Khoi y : | Hamluong | Khdiluong
Nguyén liéu Cﬁct;ui iﬁn Pht;gng gian luong ifli ‘?;2; lrong cao gfl; S(l:/?; cdu phén céu phin
PR3P (phat) | cao 1 (g) 2 (g) /| chinh (%)* | chinh (g
Bup tra ] A 1670 8.2516 41.72 0.2477 1.25 84.97 0.2105
0 long Cafein
B 137 8.3925 42.00 0.2629 1.33 83.78 0.2203
A 2340 6.4654 33.76 1.3673 7.01 16.05 0.0157
Co ngot Steviosid
B 150 6.7951 35.49 1.5344 8.01 14.16 0.0174
A 1380 82085 4418 33142 17.84 99.45 3.2959
Hoa hoe Rutin
B 112 8.7970 47.18 3.5073 18.81 93.69 3.2860
Hoa A 1560 0.8742 441 03514 1.77 0.65 0.0023
thanh hao hoa| Artermisinin
vang B 118 1.1098 5.62 0.4280 2.17 0.84 0.0036
’ A 1500 29199 16.68 2.3876 13.64 94.10 2.2467
Tréi
daihoi | (ErAnctol
) B 95 3.1406 17.90 2.3960 13.66 94.10 2.2546
A 1260 1.9537 10.20 1.1692 6.14 32.93 0.3850
Hotthila |  Apiol
B 85 2.1051 11.02 1.2969 6.79 29.39 0.3812

* Theo két qua % ctia GC-MS, HPLC-MS, hoic HPLC-UV
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