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BIEN PHAP CONG NGHE X LY DIEP LUC CUA QUA HOI TU Ol
BANG HOI NUO'C BAO HOA

Nguyén Vin Dudng, Vi Thi Hoang Phwong
Trung tam Nghién cieu Lam san ngodi go, Vién Khoa hoc Lam nghiép Viét Nam

TOM TAT

Duva trén co s& kién thirc ban dia va nhiing déc tinh hoa hoc cua chét diép
luc thyc vat, mot sé thir nghiém sir dung hoi nude bio hoa dé xur Iy mau
diép luc ctia qua hdi twoi da dugc tién hanh trong phong thi nghiém va trén
quy mo pilot. Cac thang nhiét d§ ctua hoi bao hoa dugc st dung la: 110 £
2°C; 115 + 2°C; 120 + 2°C; 125 + 2°C va 130 + 2°C. Két qua thir nghiém
cho thay: 1 - thoi gian xir 1y chit diép luc trén bé mit qua hdi tuoi ty 1&
nghich véi nhiét d6 cua hoi bio hoa; 2 - néu xur Iy chua téi nhiét thi bé mat

Tir khéa: Hoi nude bao qua hdi tuoi s& c6 mau xanh bot, nhung néu xtr Iy qué nhiét thi qua hoi tuoi
hoa, xir ly diép luc, qua hdi s€ bi bien dang bé mat, nhiin va c6 mau den sam. Trong diéu kién phong thi
tuoi, ton that tinh dau. nghiém, g v&i cdc thang nhiét do noi trén, thdi gian xir 1y chét diép luc

dugc xac dinh 14 36 - 61 gidy; con trén quy mé pilot, khao nghiém vdéi thiét
bi ¢6 cong sudt 400 kg/gio thoi gian xtr Iychat diép luc duoc xac dinh 1a 70
- 90 gidy. Luong tinh dau trong qua hdi tuoi bi ton thit do qua trinh xir 1y
chit diép luc bang hoi nudc trong phong thi nghiém ciing nhu trén quy mo
pilot cling da duoc xdc dinh. Trén quy m6 phong thi nghiém ty 1¢ ton thit
tinh dau bang 3, 71 - 4,02% téng sb tinh dau chira trong qua hoi; con trén
quy md pilot con sb nay 1a 3,85 - 4,27%. Mic dau lugng tinh dau bi ton that
¢ cao hon so v6i phuong phap chan qua nudc sdi (2,82 - 3,22%), nhung
ham lugng tinh dau clia san pham qua hodi kho sau khi xur ly chat diép lyc
bang hoi nudc van con cao hon so véi yéu cau cua thi truong xudt khau.

Technological measures for treating chlorophyll of fresh anise fruit by
using saturated steam

Based on indigenous knowledge and chemical characteristics of chlorophyll
composition, we conducted experiments on using saturated steam to treat
chlorophyll from fresh star anise fruit in laboratory and piloting. The fresh
anise fruit were steamed at different temperature: 110 + 2°C; 115 + 2°C;
120 + 2°C; 125 £ 2°C, and 130 £ 2°C. The results showed that: 1 - the time
needed to treat chlorophyll on the surface of fresh star anise fruits inversely
correlated with temperature of saturated steam used; 2 - Underdone
steaming the anise fruit surface retains light green color, while overheating
leads to distorting surface with mushiness and dark black color. Under
laboratory conditions, corresponding to above mentioned temperature of
saturated steam; chlorophyll treatment process took from 36 to 61 seconds.
Under pilot conditions with an equipment of 400kg/hour, the time required
for treatment is from 70 to 90 seconds. The loss of essential oil during
chlorophyll treating process with using saturated steam was estimated at.
3.71 - 4.02% of total amount of essential oil in star anise fruit in laboratory,
while this number was 3.85 - 4.27% at pilot scale. Although the essential oil
loss was higher than that in boiling water method - which was 2.82 - 3.22%,
the essential oil content of dried star anise fruit after chlorophyll treatment
by steaming is higher than that required for exporting.

Key words: Saturated
steam, cholorophyll
treatment, fresh star anise
fruit, essential oil loss.
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L. PAT VAN DPE

Viée xu ly mau diép luc trén bé mit qua hoi
tuoi la mdt cong doan vd cung quan trong
trong qua trinh san xuit qua hdi kho.

Qua tim hiéu thyc té san xudt cua ngudi san
xuét hi tai cac tinh Lang Son va Quang Ninh
thdy rang, dé san phdm qua hdi kho c6 duoc
mau nau do, hop v6i yéu cau va thi hiéu cua
khach hang, trudc khi phoi khd qua hoi nhat
thiét phai xir Iy mau diép luc trén bé mit cua
nguyén liéu qua hoi tuoi. C6 3 phuong phap
duoc ngudi dan sir dung 1a: (1) Chan hdi qua
nude s6i; (2) Phoi u; (3) Sdy t (Nguyén Vin
Dudng, 2011).

Phuong phéap chan hdi qua nudc sdi 1a phuong
phap c6 truyén di co tir lau. Khi dugce chan
qua nudc soi dung k¥ thuat, qua hoi s& c6 mau
nau do, tréng rat “bat mat”. Nhung nhugc
diém co ban ctia phuong phap nay 1a lao dong
vat va, nang sudt thip. Boi vdy hau nhu tai
nhitng dia phuong c6 nhiéu hoi & Lang Son va
Quang Ninh phuong phép nay da bi nguoi dan
“lang quén”.

Phuong phap phoi U 1a rai déu mot 16p qua
hoéi tuoi méi héi trén sdn xi ming hodc trén
vai bat vao budi sang ciia nhitng ngay ning to,
sau 5 - 6 gio thi pht mdt 16p ni 16ng mau
trang 1én trén bé mat qua hoi. Dudi tic dung
cua buc xa mat tro1, sau mot khoang thoi gian
ching 4 - 5 gio, chit diép luc mau xanh trén
bé mit ciia qua hoi chuyén sang mau vang
nau. Phuong phap ndy hién van duogc nguoi
dan & nhiéu noi nhu Trang Dinh, Binh Gia,
Tan Poan, Piém He... st dung. Uu diém co
ban cua phuong phap nay 1a ton it cong,
nhung nhugc diém la phu thudc hoan toan vao
diéu kién thoi tiét.

Con d6i véi phuong phap sdy u - qua hdi tuoi
thu hai vé dugc cho vao bao tai, xép dbng cac
bao tai trén 2 - 3 thanh g dai khoang 1,5 -
2,5m. Phia dudi dé 1 - 2 chdu than cui hay
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than cam chay am i. Ca khéi bao tai hdi duoc
trum kin bang bat, duy tri nhiét d6 30 - 40°C
trong vong 12 - 18 gid, cho dén khi thiy toan
bd qua hdi chuyén sang vang nau. Uu diém
ctiia phuong phap nay 1a it tén céng, mot mé
¢6 thé so ché tir 1 - 3 tin qua twoi, nén hién
nay phuong phap nay da duoc nhiéu co so san
xuat hoéi ¢ Lang Son 4p dung. Tuy nhién
phuong phap nay con c6 mét sé nhuoc diém:
1 - mau sic qua hoi khong dong nhét, phan
16p qua phia dudi sat chau than bi chuyén
mau niu sam con 16p qua nim phia trén lai
chua du nhiét dé khir duoc chat diép luc; 2 -
san pham rat d& bj am khoi, dic biét 1a khi sir
dung cui hodc than cam.

Trén co so nhitng kién thirc ban dia da thu
thap dugc cung vdéi nhiing hiéu biét vé dic
tinh hoa hoc cua chat diép luc trong thyc vat,
Dy an SXTN: “Ung dung tién bé kj thudt, xdy
dung mé hinh san xudt qud hoi khé va tinh
ddu hoi dam bdo tiéu chudn xudt khau” da
trién khai nghién ctru xtr Iy mau diép luc bang
hoi nuéc bao hoa trén quy mod phong thi
nghiém va quy mo pilot.

Uu diém cua viée sir dung hoi nudc bio hoa
1a xtr Iy nhanh, nang suat cao, chu dong trong
san xuit va khong bi 1¢ thudc vao diéu kién
thoi tiét.

II. VAT LIEU, NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

Péi twong nghién ctru 1a qua hoi tuoi dat do
chin, thu hai vao thang 9 (duong lich) trén dia
ban huyén Van Quan, tinh Lang Son. Lua
chon qua c6 dudng kinh tbi thiéu 2,5cm, canh
khong giap, khong bi sau bénh.

Thiét bi nghién ciu trén quy mé phong thi
nghiém: Noi cung cip hoi SEB (Phap); T sdy
co ban Memmert, seri D06866 - GMbH
(Puc); Bo xac dinh ham luong tinh dau da
ning (Pirc); B6 xac dinh ham am Dean -
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Stark; Nhiét ké, khoang do 0 - 200°C; Cén
phan tich Denver (MY).

Thiét bi nghién ctru trén quy mo pilot: Noi
hoi, cong suat 200kg hoi/gio; Thiét bi xur 1y
diép luc, cong suit 400kg/mé; May do do am
cam tay MD - 7822 (M¥); Can nhiét Omron
(Nhat Ban); Van diéu tiét hoi (Han Quéc).

2.2. N§i dung nghién ctru

- Xac dinh thoi gian xt 1y mau diép luc trén
bé mit qua hoi tuoi bang hoi nudc bio hoa
trén quy mo phong thi nghiém.

- Trén co so két qua thu duoc tir phong thi
nghiém sé tién hanh thur nghiém xac dinh thoi
gian xir Iy mau chét diép luc trén bé mat qua hoi
twoi bang hoi nudc bao hoa trén quy mé pilot.
Céc thang nhiét do cia hoi bao hoa dugc st
dung 1a: 110 = 2°C; 115 £ 2°C; 120 + 2°C;
125 £2°C va 130 = 2°C;

Khéi lwong miu qua hdi twoi xir 1y trong
phong thi nghiém: 0,5kg/mau;

Khéi lugng mau qua hdi twoi xir 1y trén quy
mo pilot: 400kg/mé.

- Xéc dinh luong tinh dau hdi bi ton that do
xtr Iy mau diép luc bang hoi nudc bio hoa.

- Xac dinh ham lugng tinh dau cta san phdm
qua hdi kho tir nguyén lidu qua hoi tuoi da dugc
xtr Iy mau diép luc bang hoi nudc bio hoa.

2.3. Phuong phap nghién ctru

Co s& khoa hoc cua van dé xu ly chét diép luc
bang hoi nude bio hoa:

Trong ty nhién chét diép luc thuc vat ton tai &
6 dang khac nhau:

Diép luc t6 a (CssH720sNsMg),

Diép luc t6 b (CssH7g0sNsMg),

Diép luc t6 1 (CasHzoO0sNsMg),

Diép luc t6 ¢2 (CssH2s0sN4Mg),

Diép luc t6 d (Cs4H7g0sNsMQ)

va Diép luc t6 f (CssH7006Na).

Trong d6 phd bién nhét 1a Diép luc t6 a va b;
con Diép luc t6 d va f thi rat hiém, chi duge
tim thdy trong mot s6 loai tao bién. Ham
lugng diép luc td trong thuc vat vao khoang 0,
7 - 1, 3% trong luong kho cua cay.
Chlorophyll tan trong nhiéu dung méi hitu co
nhung khong tan trong nudc. Nhiét do chay
mém ctia chlorophyll a nam trong khoang 117
- 121°C va cua chlorophyll b 124 - 125°C.
Duéi tac dung cua nhi¢t d9, anh néng mat troi
(quang hoa), hoa chat va cac enzym chat diép
luc d& bi chuyén héa & trong va ngoai té bao
thanh mot loat cac dan xuét khac nhau nhu
pheophytin, pheophorbide, pyropheophytin,
pyropheophorbide, chlorophyllide, pyrochlorophyil,
caroten, hydroxychlorophyll... Cac dan suét
nay c¢6 mau rat khic nhau, tir khong mau, qua
mau xanh 6liu, mau ca rot rdi t6i mau nau
sam (Kephart John C., 1995). Cin ctr vao
nhitng ddc tinh trén cia di¢p luc ching t61 da
chon khung nhiét do tir 110 - 130°C dé xur ly
mau cua di¢p luc béng hoi nuéc nhim lam
cho qua hoi khd ¢o6 duoc mau dap tGng yéu
cau cua thi trudng.

- Phuong phap thi nghiém:

+ Danh gi4a mau sic qua hoi tuoi da duoc xur
Iy mau diép luc bang cam quan.
+ Do 4m cua nguyén liéu dugc xac dinh trén
thiét bi Dean - Stark v6i dung moi khong
phéan cuc;
+ Ham luong tinh dau cua qua hdi tuoi trudce
va sau khi xu ly chét diép luc dugc xéc dinh
trén thiét bi chung cét tinh dau thi nghiém cua
Prc; tinh theo % so voi khdi lugng kho kiét
ctia qua hoi, theo cong thuc:

o 100x m,,

m,—w

Trong dé: My 1a khdi lugng tinh dau hoi
chung cit dugc; my 1 khdi lugng nguyén liéu
mau qua hdi dem chung cat; w 1a khéi luong
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nude chira trong nguyén liéu qua hoi. Ca 3 dai
luong nay dugc tinh theo gam.
+ Ty 1 ton that tinh dau cua qué trinh xu 1y
chat diép luc bang hoi nudc véi luong tinh
dau that thoat khi xtr Iy chit diép luc theo
phuong phap c6 truyén 1a chin qua nuéc soi
duogc tinh theo cong thirc:
_100(oy, —at,)

oy

B

Trong dé: ai 1 ham luong tinh diu cta miu
qua trude khi xtr 1y, %; oy 1a ham lugng tinh
dau cia mau qua sau xt 1y, %.

+ Ham luong tinh dau cta san phdm qua hoi
kho sau séy duoc xac dinh theo TCVN
7039: 2002.

+ Muc do lap lai cua cac thir nghiém trén quy
mo phong thi nghiém: 3 lan. Lay két qua
trung binh.

111. KET QUA VA NHAN XET

3.1. Xac dinh thoi gian xi¥ Iy mau diép luc
ciia qua hdi twoi bing hoi nwéc bio hoa
trong phong thi nghiém

Bang 1. Két qua xéac dinh thoi gian xtr 1y

chat diép luc bang hoi nudc bio hoa
trong phong thi nghi¢ém

ky thuat, xdy dung mé hinh san xudt qua hoi
kho va tinh dau hoi xuit khau” dit tai thon
Cho Bai 2, xa Yén Phuc, huyén Van Quan,
Lang Son, két qua nhu sau:

Bing 2. Két qua xéc dinh thoi gian xir 1y chét
di¢p luc bang hoi nudc bao hoa trén quy mod

No | Nhigt a6 hoi (°C) | , T :}”;?;;’ZS) Ghi chi
1 110 £ 2 61
2 115 £ 2 53
3 120 £ 2 47
4 125+ 2 a1
5 130 £ 2 36

3.2. Xac dinh thoi gian xi ly mau diép luc
bang hoi nwée bio hoa trén quy mé pilot

Duya trén nhiing két qua thu dugc tir phong thi
nghiém, cac thtr nghiém veé xur 1y mau dié€p luc
bang hoi nude bio hoa da duoc tién hanh trén
thiét bi ciia Dy 4n SXTN: “Ung dung tién bo
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pilot
TT | Nhiét @6 hoi (°C) | THOTdIan X | s g
ly, giay (s)
1 110 £ 2 90
2 115 +2 87
3 120 £ 2 82
4 125 +2 76
5 130 £ 2 70
Nhan xét:

Qua4 trinh xt 1y mau diép luc bang hoi nuéce
bdo hoa dién ra rit nhanh, trong khoang nhiét
do tir 110 - 130°C, thoi gian khu 1a 36 - 61
gidy trén quy mo phong thi nghiém va 70 - 90
gidy trén quy mo pilot;

Trén quy md phong thi nghiém ciing nhu trén
quy mo pilot, thoi gian xu 1y mau di¢p luc
trén bé mit ciia qua hoi tuoi phy thudc vao
nhiét d0 cua hoi; trong khoang nhi¢t do thu
nghi¢m, nhiét d0 cua hoi cang cao thi thoi
gian x1r Iy cang ngan.

Do thao tic tmg mé, nén cong doan chiém
nhiéu thoi gian nhét trong qua trinh xtr Iy mau
diép luc bang hoi nudc bio hoa trén quy mod
pilot 1a viéc nap li¢u va ra li¢u.

3.3. Xdc dinh ty 1¢ ton thit tinh diu

Qué trinh xir Iy méau diép luc cling lam mat di
mot luong tinh dau o trong qua hoi, mirc do
t6n that tinh dau phy thudc vao phuong phap
xtr ly. Trong cac phuong phap nhiét (phoi u,
sdy 1, chan qua nudc sbi), ton that tinh dau
con phu thudc vao nhiét do va thoi gian xu ly.
Ty 18 ton that tinh dau duoc tinh bang % giita
khéi luong tinh dau mat di trong qua trinh xtr
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ly v6i tong khoi luong tinh dau chira trong
mau qua hdi tuoi trudce khi xir 1y.

Ty 1& ton that tinh dau trong qué trinh khir
mau diép luc béng hoi nudc bao hoa dugce so
sanh v6i ty 18 ton that tinh dau khi xu 1y bang
phuong phap chin qua nuéc sbéi & 4p sut
thuong (100°C).

DPé dam bao ton that tinh dau trong qua trinh
xtr Iy mau diép luc bang hoi nude bio hoa van

nam trong gii han cho phép; nghia 13 ham
lwong tinh dau con lai trong san pham qua hdi
kh6é vaAn con cao hon so voi yéu ciu cua
nhirng thi trudng cao cip nhu EU, Bic My va
Nhat Ban (8,0%), chung t6i da tién hanh cac
thi nghiém chung cat tinh dau véi cac miu
qua hdi tuoi ca trude va sau khi xir 1y diép luc
bang hoi nudc bdo hoa. Két qua thir nghiém &
bang 3.

Bang 3. Ty 18 ton that tinh dau trong qua trinh xur 1y chat diép luc bang hoi nudc bio hoa
trén quy mo phong thi nghiém

Ham lwong tinh dau R i .
(%) Ty Ié ton that tinh dau
B Nhiét d6 hoi bao hoa (%)
(°c) Truwdce xiv ly Sau xtv ly
o1 o> 100(a; - ap): a;
1 1102 15,02 14,47 3,82
2 11512 14,39 13,85 3,71
3 120+ 2 14,87 14,30 3,85
4 1252 15,48 14,87 3,91
5 130+ 2 15,25 14,64 4,02
Nhdn xét: ton that mot luong tinh dau bang 3,71 - 4,02%

Qua trinh xu 1y chat diép luc bang hoi nudc
bao hoa trén quy moé phong thi nghiém da lam

khéi lwong tinh dau chira trong qua hoi.

Bang 4. Ty 18 ton that tinh dau trong qua trinh xir 1y chat diép luc bang hoi nuéc bio hoa
trén quy mo pilot

Ham lweng tinh dau (%) R
Ty lé ton that tinh dau (%)
TT Nhiét dé hoi bao hoa (°C) Trwée xiv ly Sau xwr ly
o1 a2 100(0u - a2) : ou
1 110+ 2 15,32 14,70 4,07
2 115+ 2 14,71 14,14 3,85
3 120+ 2 15,65 14,98 4,27
4 125+ 2 15,17 14,57 3,96
5 1302 14,91 14,87 4,18
Nhan xét: qua nudc soi, ty 1€ nay la: 2,82 - 3,22%

Qua trinh xur 1y chat diép luc bang hoi nudc
bao hoa trén quy mé pilot da lam t6n that mot
luong tinh dau bang 3,85 - 4,27% tong khdi
luong tinh dau chtra trong qua hoi. Khi chan

(Nguyén Vin Dudng, 2011).

Ty 1¢ ton that tinh dau khi xir 1y chat diép luc
bang hoi nudc bio hoa trén quy mé pilot cao
hon so véi trén quy mo phong thi nghiém.
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Xé4c dinh ham luong tinh dau hdi coa san
pham qua hdi khé sau khi di duoc xir Iy chét
diép luc bang hoi nudc bdo hoa.

Sau khi xir 1y chat diép luc bang hoi nudc bio
hoa, qua hoi duoc dua vao sdy kho trong ti
sdy co ban Memmert, seri D06866 - GMbH
(quy mo phong thi nghiém) va 10 sdy hdi gian

tiép ciia Dy 4n (quy mo pilot) tai Yén Phic,
Vin Quan, Lang Son dén d6 4m 13,0%.

Céc san pham qua hodi kho nay sau d6 di duoc
tién hanh chung cit tai phong thi nghiém dé
xac dinh ham luong tinh dau. Két qua thu
duoc ¢ bang 5.

Bang 5. Ham lugng tinh diu cua san pham qua hdi khé sau khi duge khir bo chat diép luc
bang hoi nudc bao hoa

. . Ham lweng tinh dau (%)
TT Nhiét d6 cua hoi bao hoa ("C) — - - — P R ——
Mau & phong thi nghiém Mau xtr ly & pilot
1 110+ 2 13,34 13,46
2 1152 12,75 12,94
3 120+ 2 13,12 13,70
4 125+ 2 13,70 13,34
5 130+ 2 13,51 13,59

Nhu d3 néi & phan phuong phap, ham lugng
tinh dau trong bai nay duoc tinh theo % so véi
khéi luong nguyén liéu kho kiét, cach tinh
toan nay duoc ding phd bién trong cac tai lidu
khoa hoc, mot s6 tac gid con goi day 1a ham
lirong tinh dau tuyét doi (absolute content).
Con trén thi truong giao dich, cling nhu trong
cac tiéu chudn quy dinh d6i voi san phdm qua
hoi kho, ham lwong tinh dau dwogc str dung 1a
ham lwong tinh dau twong doi (relative
content). Pay 1a ty 1& % giira khoi lugng tinh
dau véi khdi lwong qua hdi kho (khong phai 1a

kho kiét, ma van con chtra méot luong Am nhat
dinh nao d6). Cong thirc chuyén ddi gitra ham
luong tinh dau tuyét d6i sang ham lugng tinh
dau tuong ddi 1a: o = ag (100 - wy): 100.
Trong dé: W, 1a ham luong nudc cta qua hoi
kho. Ham luwong nude ciia san pham hoi kho
dugc nhitng thi truong cao cap quy dinh
khong vuot qua 13,0%. Két qua chuyén doi
ham luong tinh dau tuyét dbi (az) & bang 5
sang ham luong tinh dau twong dbi (o) duoc
dua vao bang 6.

Bang 6. Ham luong tinh déu tuong dfr)i‘cﬁa san pham qua hoi kho
sau khi dugc xur 1y chat diép luc bang hoi nudc bao hoa

T Nhiét do cta hoi bao hoa Ham lwgng tinh dau twong déi (%)
Q) Mau & phong thi nghiém Mau xt ly & pilot
1 110 £ 2 11,61 11,71
2 115+ 2 11,09 11,26
3 120 + 2 11,41 11,92
4 125 + 2 11,92 11,61
5 130 +2 11,75 11,82
Nhan xét: bao hoa & cac thang nhi¢t d§ khac nhau trén

San pham qua hdi kho thu duoc tir qua hoi
tuoi sau khi dd xir 1y diép luc bang hoi nudc
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quy mo phong thi nghiém cling nhu trén quy
md pilot van con chira mot ham lugng tinh
dau dam bao dung cho xuét khau.
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IV. KET LUAN

- Qua trinh xtr 1y chét diép luc trén bé mit qua
hoéi tuoi bang hoi nudc bio hoa dién ra rét
nhanh. Véi cac thang nhiét d¢ trong khoang tur
108 - 132°C, thoi gian xir Iy chét diép luc 1a
36 - 61 gidy trén quy mo phong thi nghiém va
70 - 90 giay trén quy mo pilot;

- Thoi gian xtr 1y chét diép luc bang hoi nudc
bao hoa ty I¢ nghich v&i nhiét do hoi;

- O khoang nhiét d hoi khao nghiém tir 108 -
132°C, ty 1¢ t6n thét tinh dau trong qua trinh

khir bo chét diép luc bang hoi nudc bio hoa
trén quy mo phong thi nghiém bang 3,71 -
4,02% tong sd tinh dau chta trong qua hoi;
con trén quy mé pilot con sb nay la 3,85 -
4,27%.

- Mic du c6 ton that tinh dau do qua trinh xir
1y chat diép luc bang hoi nudc bio hoa trén
quy md phong thi nghiém ciing nhu trén quy
md pilot, cac mau san pham qua hdi kho van
con chira mot ham luong tinh dau cao hon so
v6i yéu cau xuit khau.
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