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SUMMARY

DESIGN AND OPTIMIZATION OF THE STEAM DISTILATION PROCESS IN
PILOT SCALE FOR THE EXTRACTION OF ESSENTIAL OILS FROM
CYMBOPOGON CITRATUS STAPF

Cymbopogon citratus was collected at Phu Tho province and was extract by steam distillation to

obtain lemongrass essential oil. A survey of factors affecting recovery efficiency lemongrass essential

oil was conducted. Finally, the distillation process lemongrass essential oil by steam distillation was

optimized.
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1. MO PAU

Cay sa chanh tén khoa hoc Cympobogon
Citratus thudc ho lta Poaceae, c6 ngué‘)n géc o
viing nhiét doi va 6n d6i am [4],[5],[6]. Cay sa
chanh 1a loai cdy c6 tinh dau trong 14 va ct,
dugc dung 1am gia vi va 1am thudc. Nguoi ta
st dung be 14, 14, than, ré dé uop, néu thuc
pham. La sa chanh thuong ding dé niu nudce
201 déu cho sach gau, tron toc, tao mui thom.
Ngoai ra khi trong sa chanh voi hé ré phong
phu, sa chanh 1a cay giit dat, phu dat, chong
x6i mon & noi dat ddc, dat kho. Puge dung lam
rau an, gia vi (nhan dan thuong dung an séng
hodc tAim udp cac mon an), nude chdm. Trong
vuon chd co bui sa, rdn thuong phai tranh xa,
ngudi ta cho rang vi sa ¢c6 mui thom ma ran rat
ky. Theo tai liéu nuéc ngoai, & An P9, sa
chanh dugc dung dé lam thom thirc in, nudce
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him 14 sa dé giai khat. Sa chanh con duoc
dung dé san xuét tinh dau.

Niam 2012, nhom tac gia Phung Thi Ai Hiru da
chiét tach va xac dinh thanh phan héa hoc tinh
dau cua ciy sa chanh & quian Cam Lé - Pa
Néng, di tir nguyén liu 1a ca sa va phuong
phap str dung 1a chung cét 16i cudn hoi nudc.
Nam 2011, nhéom tac gia Phan Thi Minh Tam
va Nguyén Thi Bich Héang ciing da tién hanh
nghién ctru qui trinh chiét tach tinh dau sa
chanh bing phuong phap chung cét 16i cudn
nudc thu duge ham lugng tinh dau 1a 0,573%
v6i chi s6 hoa 1y nhu sau: chi s6 acid 14,02;
chi s xa phong 24,40; chi s6 este 10,38;

Tuy nhién, hau hét cac cong trinh trén déu tap
trung khao sat thanh phan hoa hoc va hoat tinh
sinh hoc cua tinh diu va chwa nghién ctru day
du cac yéu t6 anh huoéng toi hiéu suét tach



chiét tinh dau dé lam co s& khoa hoc cho viée
xdy dung quy trinh san xuét trén quy mé cong
nghiép.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén liéu

Nguyén liéu 14 va cu sa tuoi c6 ngudn gde thi
x4 Phu Tho. Sa thu mua dat d chin k¥ thuéat
(mau xanh dam & 14, than cing khéng mém).
Khi d6 sa 6n dinh vé luong tinh dau, sau do 14
va cu sa dugc phoi héo dén d6 Am con 50% so
v6i ban dau. O do 4m nay, 14 sa bao quan duoc
mot sO ngdy ¢ noi cat, hon nira, cit 14 sa héo s&
giam duogc 35 % nhién liéu va 27 % thoi gian
chung cat. Trudc khi dwa 1a va cu sa vao ndi
cit, can cha y loai cac tap chit nhu ¢o rac lan
vao khi thu hai.

2.2. Phuwong phap nghién ciru

2.2.1. Chung cit 16i cudn hoi nuéc

Nguyén liéu duogc cit nho, cho vao thiét bi
chung cit 16i cudn hoi nude, dun soi déu, vira
phai, chung cét trong thoi gian khoang 0 dén
210 phut. Sau do, tinh dau duge tach nude va
lam kho bdi mudi Na,SO4 khan, NaCl khan.
Tinh dau sau d6 duoc luu giit ¢ 0-5 °C cho dén
khi st dung.

2.2.2. Hiéu sudt thu hoi

Hiéu suét thu hdi tinh diu sa chanh dugc tinh

theo cong thuc (1):

H="%4100%
m

Trong d6: H — Hiéu suét thu hoi tinh dau (%);
mo — khéi lwong tinh diu thu dwoc (g); m —
khéi luong nguyén liéu (g).

3. KET QUA VA THAO LUAN

3.1. Quy trinh tach chiét tinh diu sa chanh
Chung t6i da xdy dung quy trinh tach chiét tinh
dau bang phuong phap chung cat 16i cudn hoi
nuéc nhu Hinh 1.
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Hinh 1. Quy trinh chiét tach tinh dau

Qua tham khao tai liéu chung t6i chon cac yéu
t6 anh huong dén hiéu suit thu hoi tinh dau
nhu sau

-Ty I¢ nudc/nguyén lidu, X7 = 1,0+4,0

- Nong d6 NaCl trong dich ngdm X>=0 +15%
-Thoi gian ngdm NaCl, X;= 0+80(phut)

- Thoi gian chung cat, X4 = 0 +210 (phut)
Chuan bi nguyén liéu: La va cu sa sau khi thu
mua dugc rua sach, got l'fiy ph'?\n vO xanh bén
ngoai (chi Sa thu mua dat do chin ky thuat:
mau xanh dam & 14, than cimg khoéng mém).
Cit nho so by nguyén liéu, xay: Cho nguyén



liéu vao may xay, thém nudc sao cho ty 1€
nguyén liéu/nudc thich hop.
- Ngam mudi: Thém NaCl vao nguyén liéu da
xay nho sao cho nong d6 NaCl trong hdn hop
dat 10%, roi chuyén vao thing chira nguyén
liéu cua thiét bi chung cit 16i cudn hoi nudc
theo kiéu Clevenger (c6 hoan lwu nuéc chung),
day kin.
- Chung cat: Tién hanh chung cit hdn hop
nguyén liéu da xir 1y dudi ap suat khi quyén
(nhiét d6 dudi 98°C) trong 180 phut dé thu tinh
dau.
- Ngung tu: Hon hop hoi nudc va tinh dau
thoat ra duoc di vao dng sinh han cua thiét b
chung cit va sau d6 duoc chay vao bd phan
ngung tu.
- Phan ly: Dé yén cho hdn hop thu dugc trong
b phan ngung ty tach hoan toan thanh 2 pha.
Cho 16p tinh dau bén trén chay qua ong
xiphdng vao binh himg dé thu tinh dau thé.
- Lam khan: Thém NaCl khan vao binh chua
tinh dau tho,
- Lang gan- Thu tinh diu: Pé ling hdn hop
trén. Cho phan tinh dau da 1am khan bén trén
chay qua 6ng xiphong vao binh chia san
pham.
- Bao quan: San pham tinh dau dwoc cho vao
cac binh chita hay lo sim mau, ddy kin, bao
quan trong t6i & 2+40°C cho dén khi dem phan
phoi.
3.2. Anh hwéng ciia ty 1 nguyén liéw/nuwéc
dén lwong tinh dau thu dwoc
Nguyén liéu: 1000g sa véi khéi lwong nude
thay d6i 1a 2000g, 2500g, 3000g, 3500g, dong
thoi bd sung thém mudi sao cho dat 5%. Thu
duge két qua sau:

Bdng 1. Anh hwong ty 1é nguyén liéu/nuée

Ty ¢ 172 | 125 | 1/3 | 1/35
Thoi gian chung
. ] 210 | 210 | 210 | 210
cat (phut)
Luong tinh dau

6,32 | 6,43 | 6,55 | 6,54
(ml)

Khi ting ty 1& nguyén liéu/nude tir 1/2 dén
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1/3,5 thi lugng tinh dau tach chiét dwgc ciing
tang theo. Tuy nhién, néu tiép tuc ting ty 1é
nay 1én thi luong tinh dau thu dugc lai giam di.
Diéu nay c6 thé duoc giai thich nhu sau:

Khi gia nhiét hon hop nguyén liéu va nudc thi
nude s& tham thau qua mang té bao, tham nhap
vao bén trong cic té bao tiét tinh dau lam
chung truong phong 1én rdi bi pha vd. Céc cdu
ttr trong hdn hop tinh dau co trong té bao tiét
s& duoc khuéch tan ra ngoai roi bi 16i cubn
theo hoi nuéc. Néu st dung ty 1& nguyén
lidu/nuéc thap thi lwong nude ngam vao té bao
khong dii dé hoa tan cac chat keo ctia mang té
bao, do d6 lam giam tdc d6 tham thau cta hoi
nudc vao bén trong té bao va toc do khuéch tan
tinh dau ra ngoai.

Hon nita, ty 1é nguyén liéu/nuéc qué thip s&
khéng tao ra su truong nd va ap luc can thiét
dé pha v& hoan toan cac tai tinh diu ciing nhur
khéng tao dui lwong hoi nudc can thiét dé 16i
cubn tinh dau ra khoi hdn hop.

Do vy trong trudong hop nay, luong tinh dau
chung cit duoc s8 it. Tuy nhién, néu ty 1€ nude
qua nhiéu (> 1/3) thi nhimg ciu tir tinh dau c6
tinh phan cyc kha cao s& tan nhiéu vao nudc,
do vay lugng tinh dau thu duogc trong 6ng
ngung tu cling s€ giam di. Ching t6i chon
duoc ty 1€ nguyén liéu/nude thich hop 1a 1/3.
3.3. Anh hwéng nong d9 NaCl trong dich
ngam

Lay 1000g nguyén liéu cho vao may xay dién,
thém vao d6 mot lugng nudc cat véi ty 1€
nguyén li¢u/nudc thich hop. Thém NaCl vao
hdn hop, trong d6 néng d6 NaCl thay déi 1an
lugt 1a: 0%,5%,10%,15%. Xay trong 5 phit.
Chuyén toan bd nguyén liéu da xay vao binh
cau ciia hé thong chung cit va ngam trong 120

phut.
Bdng 2. Anh huong ciia nong dé NaCl
Nong do
0 5 10 15
(%)
Thoi gian
210 210 210 210
chung (phut)
Luong tinh
N 6,44 | 6,47 | 6,55 6,3
dau (ml)




Chung hdn hop trong 210 phut dudi ap suat
khi quyén. Poc thé tich tinh diu tach ra trén
dng ngung tu va so sanh. Tir d6, chon ndng do
NaCl thich hop

Nhan xét: Tir két qua thi nghiém duoc trinh
bay & Bang 2 c¢6 thé nhan thay rang: thé tich
tinh dau thu dugc phu thudc vao néng d6 NaCl
trong dich ngdm nguyén liéu trudc tién hanh
chung cat.

So v6i mau khong ngdm NaCl, tit ca cac mau
dugc ngam mubi trude khi chung cit (nong do
NaCl thay d6i tir 5+15% déu cho lugng tinh
dau thu hoi cao hon dang ké. Nhu vy, ro rang
viéc thém mudi an vao dich ngdm c6 tac dung
lam tang hiéu suét thu hoi tinh dau.

Mot diéu dang luu ¥ nira 14 viée ting hiéu suit
tach tinh dau khong dong bién véi nong do
NaCl. Khi ting nong d6 mubi tir 0% - 10% thi
luong tinh dau chung cit ting theo. Nhung néu
ndng d6 NaCl vuot qua 10% thi luong tinh dau
thu duoc lai giam di.

Tat ca nhiing diéu trén c6 thé duoc 1y giai nhu
sau:

- Luong NaCl thém vao dich ngdm nguyén
liéu khong chi ¢6 tac dung giup tang kha nang
tham thau cua nude bén trong té bao ra ngoai
(kéo theo cac cdu tir tinh dau) ma con lam ting
d6 phan cuc ctia dung dich va giam tuong tac
giita cac cu tir tinh dau (kém phan cuc) véi
nuée. Nho @6, tinh dau dé& dang bay hoi hon
trong qua trinh chung cét.

- Tuy nhién, néu ngdm nguyén liéu & ndng do
NaCl qué cao (>15%) thi mang té bao cua
nguyén liéu s€ bi co rat lai lam giam kich
thude cac 16 xOp trén mang té bao (hién twong
co nguyén sinh), do d6 qué trinh khuéch tan
c4c phén tir tinh dau ra khoi té bao sé& tré nén
kho khan hon, tir d6 lam giam hiéu suit thu hoi
tinh dau.

Nhu vy, néng d6 NaCl trong dich ngam dugc
¢ dinh 1a 10%.

3.4. Anh huéng thoi gian ngaim

Lay 1000g nguyén liéu cho vao may xay dién,
thém vao d6 mdt luwong nudce cat va NaCl voi
ty 18 nguyén liéu/nude 1/3 va ndéng do NaCl
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10% da chon. Xay trong 5 phut. Chuyén toan
bd nguyén lidu di xay vao binh ciu cta hé
thong chung ct.
Thay d6i thoi gian ngdm nguyén ligu lan luot
la:
20; 40; 60; 80 (phit). Sau d6, chung cit hén
hop trong 210 phut dudi ap suat khi quyén.
Doc thé tich tinh dau tach ra trén éng ngung tu
va so sanh. Tir d6, chon thoi gian ngdm mudi
thich hop.

Bdng 3. Anh hudng ciia thoi gian ngdm

—
CLEENNSAM | oo | 40 | 60 | 80
)

e :

o B\ 510 | 210 | 210 | 210
chung (p)

Luong tinh d

wone U G 034 | 6,50 | 6,55 | 6,54
(ml)

Thoi gian ngdm muoi trude khi chung cat cling
1a mot trong cac yéu t6 anh huong dén luong
tinh du thu dugec.

Tir két qua & Bang 3 ta thay:

Khi tang thoi gian ngdm mudi tir 20-60 phut
thi lwong tinh diu chung cét ting dan, nhung
néu tiép tuc ting thoi gian ngam 1én t6i 80 phut
thi luong tinh dau thu dwoc lai giam di. Piéu
nay cho thay néu ngam ¢ thoi gian qué ngan
thi tic dung ciia mudi dén dung dich chua
nhiéu, do vdy luong tinh dau thu dwoc van con
it, nhung néu kéo dai thoi gian ngdm mudi 1én
t6i 80 phut thi mot s6 ciu tir tinh dau (chura cac
ndi d6i kém bén) co thé bi phan huy boi anh
sang & nhiét do phong thanh cac phan tir dé
bay hoi va that thoat ra méi truong trong qua
trinh chung cét, tir d6 1am giam luong tinh dau
chung cat.

Do d6, ching t6i chon thoi gian ngdm mudi 1a
60 phut dé thuc hién bude khao sat tiép theo.
3.5. Anh hwong thoi gian chung cét

Theo phuong phip chung cat 16i cudn hoi
nudc, thyc hién véi 1000g nguyén lidu sa cu,
lugng nude 1a 3 lit, dun trong thoi gian 1an luot
1a 120 phut, 150 phut, 180 phat va 210 phut (
tinh tir lac bt dau xuit hién giot tinh dau dau
tién), thu dugc két qua nhu bang sau:




Bdng 4. Anh huwong ciia thoi gian chung cat téi
lieong tinh dau sa chanh

Ty 1¢ nguyén | 1/3 1/3 1/3 1/3
liéu/nude

Thoi gian | 60 | 60 60 60
ngam(p)

Thoi gian | 120 | 150 180 | 210
(phut)

Luwong tinh | 6,33 | 6,44 | 6,56 | 6,565
dau (ml)

- Nhan xét: Tir Bang 4 ta thay lugng tinh dau
tang theo thoi gian chung cat. Nhung néu kéo
dai thoi gian chung cit thi tinh diu hoa tan
trong nuéc hoan luu chiu bién ddi nhiét phan
tach thanh nhitng phéan tr nhé khong ngung tu
khién Iuong tinh diu s& khong tang thém nhiéu
nira va lam ton nhiéu niang luong chung cit.
Thoi gian dun thich hop cho lugng tinh dau 1a
khoang 180 phut.

3.6. Anh hwéng cia thoi gian sau thu hoach
dén hiéu suit phan 14 sa da héo

Theo phwong phip chung cat 16i cudén hoi
nudce, thyc hién véi 1000g nguyén liéu sa 1a da
héo, Iugng nuéc 1a 3 lit, dun trong thoi gian
lan, 180 phut tinh tir lac béat dau xuét hién giot
tinh dau dau tién, thu dugc két qua nhu bang
sau:

Bdng 5. Anh hudng ciia thoi gian sau thu

hoach dén hiéu sudt ciia tinh dau

Thoi gian (ngay) 1 3 5 7

m(g) thuc té 1000 | 900 | 800 | 700
Tinh dau thu duoc

6,6 |58 |53 |46
(ml)
Hiéu suit(%) 0,5 |0,57]0,58] 0,55

Nhan xét: Theo Bang 5 ta thiy nguyén lidu
cang héo thi luong tinh dau thu dwogc s& giam
di, nhung hiéu suat thu hdi tinh dau s& ting 1én.
Tuy nhiéu dé nguyén lidu cang lau thi hiéu suat
thu hoi s& giam di, tiét kiém nhién liéu.

Thoi gian thich hop dé tién hanh tach tinh dau
la 5 ngay sau khi thu hoach.

3.7. Quy trinh tdi wu tach chiét tinh diu sa

Nguyén licu sa
X Iy
v

Xay
(Ty 1& nguyén lidu/nwde:1/3)

- Ngim
Nong do NaCl 10%

v

Chung cat 161 cudn hoi nuée
(98 °C; 180 phut)
v

Ngung tu

v

Phén ly

v

Tinh déu thé

v

Lam khan

v

Lang, gan

<>

Bao quan

Hinh 2. Quy trinh tach chiét tinh dau t6i wu

3.8. Thiét ké cac thong s6 co ban thiét bi
3.8.1. Thiét bi chung

Thé tich nguyén liéu cta ndi chung cat duoc
tinh theo cong thirc:

V=%(m3)

M — khéi lugng nguyén lidu ciia mot mé chung
cat, kg; M=20 kg

G - khéi lwong riéng d6 déng cua nguyén liéu,
kg/m?. G=650 kg/m® trang 50 tai liéu [4]



V= 20 _ 0,031m’
650
Thé tich ciia Sa chiém 75% thé tich thiét bi nén
thé thich thiét bj la:
V= m.loo =0,0413m’
75
Chon ti 1¢ giita duong kinh trong than thiét bi
chung cét véi chiéu cao than thiét bj 1a 1,5. Ta
c¢6 dudng kinh than thiét bi 1a D:
2
v, = 2Dy
Trong d6: D - dudng kinh thiét bi,
H - chiéu cao thiét bi, m

D - §/4-th _ 3\/4.0,0413
1,5.@ 1,5.3,14

Chon D=0,35m

Chiéu cao thiét bi: H= 1,5.D= 350.1,5 = 525

cm

Vay thé tich thiét bi luc nay sé la:

14,
y, - 3:14.0.35

=0,327m

.0,525=10,05m"°

3.8.2. Thiét bi ngung tu
-Nhiét d nude mét dau vao la t; = 25°C
- Nhiét d6 nuée méat dau ra 1a to = 45°C
- Nhiét d6 hoi nong di vao: Tp = 98°C
- Nhiét d6 nudc ngung di ra: Tc = 35°C
-Luogng hoi nuéce: L=2,083 (kg/h)
Ong truyén nhiét dugc lam bang thép khong gi
Inox 304. Kich thudc dng: 25x2 (mm)
He¢ s6 truyén nhiét K= 500 W/m>.do
Hiéu s6 nhiét d6 trung binh dugc tinh nhu sau
trang 5 tai li¢u [9]
(TD 'tz)'(Tc _t])
T

D_t2

T, - t,

c

At =

In

Qua d6 ta c6, bé mit truyén nhiét dugc
xac dinh qua trang 3 tai liéu [9]:
Q 2
F =
K.At (m =)
Trong do:

Q: Luong nhiét truyén qua thanh éng theo
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phuong vuoéng goc

F: dién tich truyén nhiét, (m?)

At: Higu s6 nhiét do giira hai phia thanh 6ng
K: Hé s6 truyén nhiét.

Bé mat truyén nhiét:

1463
=—=0,1 12m?
500.26,2
Chiéu dai dng truyén nhiét
-~ 0,112 =1,62m

- - -3
n.dtb 3,14.23.10

4. KET LUAN

Xay dung quy trinh tach chiét tinh dau sa
chanh vo6i nguyén li¢u 20 kg sa & thi xa Phu
Tho ta thu dwoc lwong tinh dau 1a 133,33 ml,
tuong duong hiéu suat 0,58%

TAI LIEU THAM KHAO

1. VO Van Chi, Vii Van Chuyén, Phan Nguyén
Hong, Tran Hop,(1973), Cdy c¢6 thuong thdy ¢
Viét Nam, tap 1, NXB KHKT.

2. Nguyén Vin Pan, Ngo Ngoc Khuyén,
(1999), Hop chat thién nhién ding lam thudc,
NXB y hoc Ha Noi.

3. Tran TG Hiéu, (2015) phan 3 - Cdc phwong
phap phdn tich cong cu, NXBKHKT

4. B4 Tat Loi, (1985), Tinh dau Viét Nam,
NXB Y hoc TP HCM.

5. Bd Tat Loi, (1992), Nhitng cdy thuoc va vi
thuéc, NXB KHKT Ha Noi.

6. Lé Ngoc Thach, (2003), Tinh ddu, NXB
DHQG Ha Noi.

7. Nguyén Qudc Chau Thanh, (2013), Khéa
lugn Tét Nghiép Ly Trich Va Khao sdt thanh
phdn héa hoc cua tinh dau sa chanh, Trudng
Pai Hoc Can Tho.

8. Dugc dién Viét Nam, (2013), NXB Y hoc.

9. Tap thé tac gia, (2006), S6 tay qud trinh va
thiét bi céng nghé héa chat tdp 1, NXB KHKT
Ha Noi.



	tong hop bai so 1 + ml
	File tong hop da ghep file chuan (so 1, tap 24)
	sau phan tieng viet, so 1
	sau phan tieng viet, so 2
	sau phan tieng viet, so 3
	phan tieng nah
	Muc luc so 1, tap 24

	212_curves


 
 
    
   HistoryItem_V1
   StepAndRepeat
        
     Trim unused space from sheets: yes
     Allow pages to be scaled: no
     Margins: left 11.34, top 11.34, right 11.34, bottom 11.34 points
     Horizontal spacing (points): 11.3386 
     Vertical spacing (points): 11.3386 
     Crop style 1, width 0.57, length 5.67, distance 5.67 (points)
     Add frames around each page: no
     Sheet size: 45.000 x 45.000 inches / 1143.0 x 1143.0 mm
     Sheet orientation: best fit
     Layout: rows 1 down, columns 1 across
     Align: centre
      

        
     11.3386
     5.6693
     5.6693
     1
     Corners
     0.5669
     ToFit
     0
     0
     1
     1
     0.7000
     0
     11.3386 
     1
     11.3386
     0
            
       D:20190130154516
       3240.0000
       Acrobat 3.0 Maximum
       Blank
       3240.0000
          

     Best
     721
     272
     11.3386
     C
     0
            
       CurrentAVDoc
          

     11.3386
     1
     2
     1
     0
     11.3386 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0f
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   PageSizes
        
     Action: Make all pages the same size
     Scale: No scaling (crop or pad)
     Rotate: Never
     Size: 8.268 x 11.693 inches / 210.0 x 297.0 mm
      

        
     0
            
       D:20190130154514
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     747
     269
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         2
         AllDoc
         163
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0f
     Quite Imposing Plus 3
     1
      

        
     0
     214
     213
     214
      

   1
  

    
   HistoryItem_V1
   PageSizes
        
     Action: Make all pages the same size
     Scale: No scaling (crop or pad)
     Rotate: Never
     Size: 7.480 x 10.630 inches / 190.0 x 270.0 mm
      

        
     0
            
       D:20190221090746
       765.3543
       Blank
       538.5827
          

     Tall
     1
     0
     747
     269
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         2
         AllDoc
         163
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0f
     Quite Imposing Plus 3
     1
      

        
     0
     214
     213
     214
      

   1
  

 HistoryList_V1
 qi2base





