KHOA HOC & CONG NGHE

XAC DINH CAC THONG SO CONG NGHE
CUA QUA TRINH CHE BIEN SAN PHAM HO TIEU XANH
Leé Anh Tuan®", Tran Vin Quy’, D6 Thi Hanh? Nguyén Vin Loi!
! Truong Pai hoc Khoa hoc Tir nhién, Pai hoc Quoc gia Ha Noi

? Truong Pai hoc Cong nghiép Ha Noi

"Email- letuan.fes @hus.edu.vn

TOM TAT

Ho tiéu duoc trong nhiéu & Viet Nam, trong d6 cé tinh Quang Tri, duoc stt dung lam gia vi thuc
pham. Trong qua ho tiéu c6 chira nhiéu thanh phan hoa hoc, dac biét 1a tinh dau va alcaloid. H6
tiéu xanh 1a qua ho tiéu duoc thu hai khi con xanh, s6 luong qua ho tiéu da chin chi tir 5 - 10%
trén mot chum, hat chua tao so va con mém, duoc hai ca chum khi con mau xanh trén cay, sau
do6 say kho, bao goi va bdo quan. Muc tiéu ctia nghién ctru nay 1a xac dinh duoc cac thong so
cong nghé ctia qua trinh say qua ho tiéu xanh & tinh Quang Tri bang phuong phap sdy lanh két
hop véi birc xa héng ngoai. Phuong phap sdy lanh két hop voi birc xa hong ngoai 1a phuong phap
sdy nguyén liéu trong diéu kién nhiet do thap két hop véi cac bong deén phat tia hdng ngoai dé
lam kho nguyeén lieu. Cong nghé nay c6 nhiéu wu diém gitp gidm thoi gian sdy, nhiét do phan bo
déng déu, kha nang linh hoat trong viéc dot nong theo ving, thiét bi don gian, gon nhe, dac biét
la tiét kiém duwoc nang luong, cho phép sdy & nhiét do thap dé han ché dén muc thap nhat su
giam sut chat luong san phdm do nhiét. Két qua thi nghiém da xac dinh duoc cac thong s6 cong
nghé ctia qua trinh so ché qua ho tiéu xanh 13 2.000 g, nudc loc 3.000 ml, mudi an 2 g va axit
citric 7,5 g va cac thong s6 cong nghé ctia qua trinh siy la: Do day 16p vat liéu sdy 11 mm (hai 16p
qua hoé tiéu), nhiet do sdy ho tiéu xanh 40°C, khoang cach bong dén hong ngoai 10 cm, van téc
gi6 thich hop cho qua trinh sdy 1a 1,5 m/s. Voi cac thong s6 cong nghé nay thi thoi gian siy ho
tiéu xanh moéi mé 1a 37 gio 15 phuat, ddo am ctia san phdm dat 7 - 8%. San pham c6 ham lwong tinh
dau 2,15 + 0,01%, ham luong alcaloid 0,065 + 0,001%, mau xanh xen 1an vang nga, mui thom tu

nhién, vi cay ty nhién, kho don va it nhan.

Tt khoa: Birc xa hong ngoai, ho tiéu xanh, say lanh, thong so cong nghé, tinh Quang Tri.

1. DAT VAN BE

Ho tiéu xanh 1a qua ho tieu duoc thu hai khi
con xanh, s luong qua hé tiéu da chin chi t 5 -
10% trén mot chum, hat chua tao so va con mém,
duoc hai ca chum khi con mau xanh trén cay, sau
d6 say kho, bao gdi va bao quan [1, 2]. Trong qua
ho tiéu, bén canh tinh dau va alcaloid con cé cac
thanh phan khac nhw: Protein, lipid, glucid,
vitamin va chat khoang [3]. Cay ho tiéu duoc trong
nhiéu & nudc ta, dac biet 1a & tinh Quang Tri, voi
dién tich va san luong ho tiéu lién tuc gia tang
trong nhitng nam gan day. Hién nay ¢ tinh Quang
Tri, qua hé tiéu cha yéu dugc lam kho bang
phuong phéap phoi kho duéi anh nang mat troi, chi
c6 mot so it cac ho dan va hop tac xa st dung thiét

bi sdy st dung dién [1, 4]. Viéc phoi dudi anh nang
mat troi co nhiét do khong 6n dinh, dé nhiém bui
ban va phu thuoc nhiéu vao thoi tiét anh huong rat
16n dén chat luong ctia san pham.

Trén thé gioi cting nhu ¢ Viet Nam trong
nhitng nam gan day c6 nhiéu phuong phap lam
kho ho tiéu nhu: Phoi kho, sdy néng, siy bang
nang luong mat troi, say lanh va siy thang hoa...
Tuy nhién, viec lam kho hé tieu bang phuong phéap
say lanh két hop voi birc xa hong ngoai dén thoi
diém nay rat it cac cong trinh khoa hoc da cong bo
[4]. Phuong phap sdy lanh két hop véi biic xa hong
ngoai la phuong phap siy nguyén liéu trong diéu
kién nhiét do thap két hop voi cac bong deén phat
tia hong ngoai dé lam kho nguyén liéu [5, 6]. Cong
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nghé nay cé nhiéu wu diém, gitup giam thoi gian
sdy, nhiét do phan b6 déng déu, kha ning linh
hoat trong viéc dot nong theo ving, thiét bi don
gian, gon nhe, dic biét 1a tiét kiém dugc ning
luong, cho phép say & nhiét do thap dé han ché
dén muc thap nhat sw gidm sut chat luong san
phidm do nhiét. Hon ntra, cong nghé siy nay con
gitp han ché duogc su bién tinh cta san phdm sau
khi sdy [7]. Vi vay, viec nghién ctru x4c dinh ché
do sdy phu hop cho san phidm hé tiéu bang
phuong phap sdy lanh két hop bic xa héng ngoai
dé hoan thién cong nghé sidy nham trién khai tng
dung rong rai trong san xuat say ho tiéu la van dé
cap thiét. Vi vay, muc tiéu ctia nghién cttu nay la
xac dinh cac thong so6 cong nghé ctia qua trinh
ché bién san phdm hé tiéu xanh bang ky thuat
say lanh két hop véi biic xa hong ngoai, lam co s&
khoa hoc cho viéc xay dung quy trinh ché bién
san pham ho tiéu xanh 1a c6 y nghia khoa hoc va
thuc tién cao.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén viat lieu
2.1.1. Nguyén liéu

Qua ho tiéu xanh thu hoach & thoi diém tir 195
- 210 ngay ké tir khi dau qua tai cac xa Ctra Tung,
Tén Lap cta tinh Quang Tri. Nguyén liéu nay phai
dam bao do tuoi mdi, c6 dang hinh cau nho,
nguyén ven, khong bi tén thuong va khong bi sau,
bénh. Duong kinh trung binh cta ho tiéu xanh la
5,58 mm, chiéu dai trung binh 1a 5,52 mm va co
khoi luong trung binh khoang 0,11 g. Qua c6 mau
xanh tue nhién, vo cting, bé mat cang bong va mui
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thom nhe dac trung. Sau khi thu hai, cac chum
qua ho tiéu duoc chia dung trong thung x6p duc
16 nhé va van chuyén bang 6 t6 c6 may diéu hoa
nhiét do dén phong thi nghiém dé thuc hién cac
nghién ctru.

2.1.2 Vit liéu va hod chat

Vat lieu va hoa chat st dung trong nghién ctru
gom: Nudc sach, mudi an, axit citric... Mudi an:
Chat ran c6 dang tinh thé, mau tring, chia chu
yéu natri clorua dung cho thuc phdm, dé tan trong
nuoc, xuat xit Viet Nam. Axit citric: St dung axit
citric san xuat tai Viet Nam, & dang bot, tinh thé
ran mau trang, khong mui, dé tan trong nuoc, la
mot axit hitu co yéu, axit ndy ciing 1a mot chat bao
quan tu nhién va duoc st dung dé bé sung vi chua
cho thuc phdm hay céac loai nuéc ngot. N6 ciing
duoc coi 1a tdic nhan lam sach tot vé mat moi
truong va dong vai tro ctia chat chong oxy hoa.
Nuoc loc: Bam bao theo QCVN 01:2009/BYT [8].
Céc vat lieu va hoa chat nay phai dam bao tiéu
chuan chat luong va c6 nguon goc xuat xir ro rang.

2.1.3. Dung cu, mdy mdc va thiét bi

Dung cu, may moc va thiét bi st dung trong
nghién cttu gom: T sdy c6 hé thong diéu chinh
nhiét do, diéu chinh quat gi6 va dén hong ngoai, la
thi€t bi stt dung déng thoi hai phuong phap 1a say
lanh va siy hong ngoai dé lam kho san ph4dm. Sy
lanh gitip loai bo d6 4m & nhiét do thap, bao toan
chat luong san pham, trong khi sdy héng ngoai
cung cap nang luong dé ddy nhanh qua trinh bay
hoi nudc.
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Hinh 1. Nguyeén ly hoat dong ctia hé thong thiét bi sdy lanh két hop véi birc xa héng ngoai
Ghi chi: B: Buong sdy, BXHN: Bic xa hong ngoai, DL: Dan lanh, DNC: Dan nong chinh, DNP- Dan

nong phu, MN: Mdy nén, Q: Quat, TL: Tiét lru, V: Van chan.

Dong tac nhan sdy sau khi ra khoi buong sdy
trang thai (3), sé di qua dan lanh duwoc lam lanh,
tach 4m dat trang thai (1). Sau do, dong tac nhan

sy di qua dan nong chinh duoc gia nhiét dén
nhiét do yéu cau trang thai (2) réi dua vao budng
sdy. Tai buong sdy, dong tac nhan sy két hop voi
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bttc xa hong ngoai thuc hién qua trinh gia nhiét va
tach 4m ra khai vat lieu. Dong tac nhan say sau khi
ra khoi budng say lai ti€p tuc di qua dan va thuc
hién mot vong tuan hoan. Bén canh d6, st dung
chiét quang ké ATAGO N-la ctia Nhat Ban, thiét
bi ly tam, can dia Nhon Hoa loai 5 kg, can phan
tich 4 so6 1& (ABT 220-5DNM) cua hang Kern -
Dtrc... Ngoai ra, con st dung mét s6 dung cu nhu:
Thudc kep hién so, pipet, 6ng dong, 6ng nghiém,
binh dinh mttc, nhiét ké va ludi sat mat nho.

2.14. Dia diém thuc hién

Thi nghiém duoc thuc hién tai Phong thi
nghiém thuéc B6 mon Khoa hoc va Cong nghé
thuc phdm, Khoa Moi truong, Truong Dai hoc
Khoa hoc Tu nhién, Pai hoc Quéoc gia Ha Noi.
Phong thi nghiém thuoc Khoa Co dién va Cong
nghé thuc phdm, Truong Pai hoc Nong Lam Bic

Giang. Phong thi nghiém thuoc Vién Kiém nghiém
va Kiém dinh chat luong VNTEST.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap 1dy mau

Qua ho tieu duoc 1dy mau theo tiéu chudn Viet
Nam TCVN 9017:2011 [9].

2.2.2. Phuong phap bo tri thi nghiém
- Thi nghiém 1. Xac dinh ty 1é phu gia phu hop

Can 2.000 g qua hd titu xanh ngam trong
3.000 ml nudc, voi ty 1é mudi an va axit citric theo
cong thuc thi nghiém dinh trudc, thoi gian ngam la
24 gio & nhiét do phong binh thuong, vot ra dé rao
nudc trong 10 phut, sau d6 cho vao khay sy va
dan déu, dua cac khay vao thiét bi say. Tir két qua
nghién cttu thaim do dua ra mo hinh thi nghiém
gom 5 cong thuc thé hién & bang 1.

Béng 1. Cong thirc thi nghiém xac dinh ty 1& phu gia pht hop

TT Ty 1é nguyén liéu Cac cong thic thi nghiém
CT-1 CT-2 CT-3 CT+4 CT-5
1 Qua ho tieu xanh (g) 2.000 2.000 2.000 2.000 2.000
2 Nudc loc (ml) 0 3.000 3.000 3.000 3.000
3 | Mudi an (g) 0 3 2 1 0
4 Axit citric (g) 0 6,5 7,5 8,5 9,5

Vi 1a thi nghiém tham do, nén cac yéu t6 co
dinh duoc lua chon & muc gitra ctia cac yéu to anh
hudéng dén qua trinh sdy ho tiéu do, nhu nhiét do
say 1a 40°C, do day cta l6p ho tiéu xanh trén khay
sdy 1a 11 mm (hai 16p qua hé tiéu), van toc gio la
1,5 m/s va khoang cach bong dén phat tia hong
ngoai la 10 cm. Trong 5 céng thic thi nghiém nay,
tién hanh phan tich xac dinh cac chi tiéu co ly,
dinh duong, vi sinh va cam quan. Sau do, lua chon
cong thirc phi hop nhat dé xay dung quy trinh siy
ho tiéu xanh [10].

- Thi nghiém 2. Xac dinh anh huéng cta do
day lop vat lieu say

Tién hanh thi nghiém voi do day caa 16p
nguyén liéu dua vao sdy la 5,5 mm (mot 1op), 11
mm (hai 16p), 16,5 mm (ba 16p), 22 mm (bon 16p)
va 27,5 mm (nam lop) qua ho tiéu xanh. Cac yéu to
c6 dinh gom: Ty lé phu gia phu hop & thi nghiém
1, nhiét do say la 40°C, van toc gi6 1a 1,5 m/s va
khoang cach bong dén phat tia hong ngoai 1a 10
cm [10].

- Thi nghiém 3. Xac dinh anh hudng ctia nhiét
do say

Thi nghiém say & dai nhiet do 1a 30°C, 35°C,
40°C, 45°C va 50°C. Cac yéu to c6 dinh bao gom:
Ty 1é phu gia phu hop & thi nghiém 1, d6 day cua
16p ho tiéu xanh trén khay sdy 1a 11 mm (hai lop
qua hé tieu), van toc gio 1a 1,5m/s va khoang cach
bong dén phat tia hdng ngoai 1a 10 cm [10].

- Thi nghiém 4. Xac dinh anh hudéng caa
khoang cach bong deén phat tia hong ngoai

Tién hanh thi nghiém say ¢ cac khoang cach 5
cm, 10 cm, 15 cm, 20 cm va 25 cm. Cac yéu t6 co
dinh gom: Ty lé phu gia phu hop & thi nghiém 1,
do day ctia 16p ho tiéu xanh trén khay sy 1a 11
mm (hai 16p qua ho tiéu), van toc gi6 1a 1,5m/s va
nhiét do sy 1a 40°C [5].

- Thi nghiém 5. Xac dinh anh huong cta van
toc gié trong budng sdy

Thi nghiém duwoc thuc hién siy qua ho tiéu
xanh voi toc do gio 1a 0,5 m/s, 1 m/s, 1,5 m/s, 2
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m/s va 2,5m/s. Co dinh cac yéu t6 gom: Ty lé phu
gia phu hop & thi nghiém 1, o day ctia 16p ho tieu
xanh trén khay say 1a 11 mm (hai 16p qua ho tieu),
nhiét do say 1a 40°C va khoang cach bong den phat
tia hong ngoai la 10 cm [10].

2.2.3. Phuong phap phan tich céc chi tiéu chat
lrong cia san pham

- Phuong phép xac dinh khoi luong ctia qua ho
tiéu

Khoi lwong ctia qua ho tiéu dugc xac dinh
bang phuong phap can, st dung can phan tich 5 s6
lé (ABT 220-5DNM) ctia hang Kern - Duc [4].

- Phuong phap xac dinh do 4m

Do 4m cta ho tieu duoc xac dinh bang phuong
phap sdy dén khoi luong khong ddi & 105°C. bo
am ctia mau duoc tinh theo cong thic sau:

(o GitG)

TG -6 "

Trong d6: X 1a do 4m caa ho tieu %), G, 1a
khoi luong coc sdy va mau thtr trude khi siy (g),
G, 1a khoi luong coc thir va mau thit sau khi siy
(), G 1a khoi luong coc sdy (g). Mic do bién doi
d0 4m trong qua trinh sdy duoc tinh theo cong
thic sau:

G, (100 —W,) %
G- o

Trong d6: G,, G, 1a khoi lwong cta héd tiéu
trudce va sau khi siy (g), W,, W, 1a do 4m cta ho
tiéu trudc va sau khi say (%) [4].

W, = 100 —

- Phuong phap xac dinh ham luong tinh dau

Ham luong tinh dau trong hé tiéu xanh duoc
xac dinh biang cach can 100 g mau da duoc nghién
nho va dong 500 ml nudc cat (sao cho nguyeén lieu
ngap trong nuodc), cho vao binh cau 1.000 ml roi
dem chung cat tinh dau biang phuong phap chung
cat 16i cuon theo hoi nuéc bang bo xac dinh ham
luong tinh dau nhe clevenger (d < 1) cting voi sinh
han hoi luu [4]. Him luwong tinh dau cé trong
nguyén liéu duoc xac dinh theo cong thic:

v.diot
=T (%
m.(lOO—w)( )

Trong d6: X 1a ham luong tinh dau cé trong
nguyeén lieu (%); m 1a khéi luong nguyén lieu dem

chung cét (g); d 1a ty trong ctia tinh dau; w 1a ham
luong nudc cta nguyén lieu (%); V 1a thé tich tinh
dau thu duogc & dung cu do (ml).

- Phuwong phap xac dinh ham luong alcaloid

Mau hé tiéu xanh duoc ngam chiét bing
ethanol 96%, NH,OH 12,5% va ngam chiét kiét bang
ethanol 96%. Dich chiét duoc chung cat loai dung
moi dé thu héi cin, hoa tan cin bang H,SO, 2%, loc
lay dich loc (cac alcaloid luc nay & dang muodi,
khong tan dugc trong CHCL,). Pem dich loc loai tap
chat bang CHCl, réi dua vé pH = 9 - 10 bang
NH,OH dam dac (cac alcaloid khi nay ¢ dang base
te do, tan duoc trong CHCL) va chiét lay alcaloid
bang CHCL. Loc dich chiét CHCl; qua gidy loc va
c6 Na,SO, khan trén gidy loc, rtra gidy loc va
Na,SO, khan bang CHCL, roi cho boc hoi CHCL,
(bang cach co6 quay chan khong & 50°C) thu duoc
can alcaloid toan phan. Sau dd, dinh luong alcaloid
toan phan tinh khiét trong can alcaloid toan phan
bang phuong phap chuin d¢ axit-base [11].

- Phuong phap xac dinh tong s6 vi sinh vat
hiéu khi

Téng s6 vi sinh vat hiéu khi duoc xac dinh theo
TCVN 4884-1:2015 [12]. Tién hanh theo nguyén tac
cac dia duoc u trong diéu kién hiéu khi & 30°C
trong 72 gid, tinh s6 luong vi sinh vat trong 1 g hoac
1 ml mau thit theo s6 luong khudn lac thu duoc
trong céc dia c6 chua it hon 300 khuén lac [12].

- Phuong phap xac dinh téng s6 nAim moc

Téng s6 ndm moc duoc xac dinh theo TCVN
8275-1:2010 [13]. Nguyén tac thuc hién 1a G cac dia
da cay trong diéu kién hiéu khi & 25°C + 1°C trong
5 ngay. Pém cac khuin lac/cac choi duoi kinh
hién vi. S6 luong ndm men va ndm moc trong mot
gam hodc mot ml mau duoc tinh tir s6 luong
khuin lac/chéi/mam thu duoc trén cac dia da
chon & cac muc pha loang tao ra cac khuén lac c6
thé dém duoc [13].

- Phuong phap xac dinh chi tiéu cam quan

Chi tiéu cam quan ctia hé tiéu xanh duoc xac
dinh theo TCVN 3215:1979 [14]. Hoi dong cam
quan gom 30 nguoi cho mdi mot lan thir cdm quan,
nhitng nguoi nay cé do tudi khac nhau tir 18 - 40
tudi, gobm ca nam va nir dé€ nham tim ra su hai long
va ua thich déi véi cac mau ho tiéu. Trang thai,

NONG NGHIEP VA MOI TRUONG - KY 2 - THANG 01/2026 7



KHOA HOC & CONG NGHE

mau sac, mui va vi ctia cac mau nay duoc xac dinh
theo thang diém 5 gém 6 bac. Téng diém ctia cac
chi tiéu cdm quan cao nhat 1a 20 diém va thap nhat
1a 0 diém. Tinh diém trung binh ctia cac thanh vién
hoi déng doi voi timg chi tiéu cam quan, tiép theo
nhan voi hé s6 quan trong twong tng cta chi tiéu
d6 goi 1a diém co trong luong cta ting chi tiéu,
sau do tinh tong so6 diém c6 trong luong cta tat ca
cac chi tieu cam quan duoc s6 diém chung. Véi
loai tot (18,6 - 20 diém), loai kha (15,2 - 18,5), loai
trung binh (11,2 - 15,1), loai kém (7,2 - 11,1), loai
rat kém (4,0 - 7,2) va loai hong (0 - 3,9). Heé so
quan trong duoc hoi dong thong nhat 1a: Hinh thic
bén ngoai (1,1), trang thai bén trong (0,7), mui
0,9 vavi (1,3) [14].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia ty 1é phu gia dén thoi gian
sdy va chi tieu chat lugng ctia ho tiéu xanh

Khi phoi hop gitta cac nguyén liéu va phu gia
mot cach can doi, khoa hoc va hop ly sé goép phan
tao ra san phdm c6 chat luong cao. Doi voi san
phiam ho tiéu xanh, viéec phoi hop d6 con co tac
dung han ché su bién déi cac chat thom, chat mau,
ham luong tinh dau va cac chat dinh dudong khac.
Déng thoi, ngan ngtra, han ché si xaAm nhap, phat
trién ctia vi sinh vat gay anh huéng dén chat luong
ctia san phdm. Thi nghiém duogc thuc hién theo 5
cong thirc nhu muc 2.2.2. Két qua duoc trinh bay &
bang 2.

Béng 2. Anh hudng clia t 1& phu gia dén thoi gian sdy va chi tiéu chét lugng ctia hd tiéu xanh

TT Thoi gian say va chi Cac cong thuc thi nghiém
tieu chat luong CT-1 CT-2 CT-3 CT+4 CT-5
1 Thoi gian sdy (gi0) 37,27 37,42 37,06 37,45 37,54
2 Do dm (%) 7,9-8,2 7-8 7-8 7,6-8,1 7,8-8,5
Khoi luong qua sau 0,033 + 0,034 + 0,034 + 0,034 +
3 khi sdy (g/qua) 0,002 0,001 0,001 0,001 0,033+ 0,001
4 |Ham luong tinh dau (%) | 1,78+0,02 | 1,93+0,01 | 2,15+0,01 | 2,04 +0,02 2,01 + 0,02
5 | Ham luong alcaloid (%) | 0,03 + 0,001 | 0,05 + 0,001 0,07 + 0,001| 0,06 + 0,001 | 0,04 + 0,001
g | 1ongsovisinhvat 1,4.102 2,5.10! KPH 1,5.10" 1,2.10°
hiéu khi
7 Téng s6 nAm moc KPH KPH KPH KPH KPH
3,65 3,83 3,87 3,76 3,73
Ly Mau xanh t6i| Mauxanh | Mau xanh |Mau xanh t6i| Mau xanh t6i va
Mau sac T - - T, A )
va c6 nhiéu xen lan xenlan |vacomotso| cénhiéu qua
qua den vang nga | vang nga qua den den
3,43 4,08 4,13 3,92 3,68
Mui Mui thom Mui thom Mui thom Miii thom M thom
tu nhién tu nhién tu nhién
8 3,37 3,89 4,08 3,83 3,61
Vi Vi cay tu Vi cay tu Vi cay tu ) .
nhign nhign nhign Vicay Vicay
3,96 4,11 4,15 4,07 4,03
Cau trac va hinh thai | Kho don, it | Kho don, | Kho don, Kho don, Kho don, hoi
nhan it nhan it nhan hoi nhan nhan
Xép loai 14,41 15,91 16,23 15,58 15,05
' Trung binh Kha Kha Kha Trung binh

Ghi chu: KPH: Khong phat hién.

Két qua & bang 2 cho thay, thoi gian siy ho
tiéu xanh & 5 cong thirc thi nghiém nay khong co
su khac biét. Ho tieu & cong thice CT-3 ¢6 nhiéu wu

diém hon cac cong thic thi nghiém khac. Cu thé,
sau khi sdy khoi lugng clia qua ho tiéu & cong thic
CT-3 1a 0,034 + 0,001 g/qua, ham luwong tinh dau
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2,15 £+ 0,01%, ham luong alcaloid 0,07 + 0,001%, cao
hon cac cong thic thi nghiém khac, khong phat
hién st c6 mat cia ndm moc. Qua ho tieu nay co
mau xanh xen 1an vang nga, mui thom tu nhién, vi
cay tu nhién, cau truc it nhan va hinh thai kho don,
duoc hoi dong danh gia va xép loai kha. Trong khi
d6, qua ho tiéu & cong thuc CT-1 c6 khoi luong
qua sau khi sdy 1a 0,033 + 0,002 g/qua, ham luong
tinh dau 1a 1,78 + 0,02%, ham lwong alcaloid 1a 0,03
+ 0,001% va chi tieu cam quan duoc xép loai trung
binh. Qua ho tiéu & cong thiec CT-5 c6 khoi luong
qua sau khi say 1a 0,033 + 0,001 g/qua, ham luong
tinh dau 1a 2,01 + 0,02%, ham luong alcaloid 1a 0,04
+ 0,001% va chi tieu cam quan duoc xép loai trung
binh. So sanh gitta qua ho tiéu & cong thiac CT-2,
CT-3 va CT-4, d6i voi chi tiéu cam quan déu duoc
xép loai kha va khong phat hién su c6 mat ctua
nam moc. Tuy nhién, san phdm hé tiéu & cong
thic CT-3 c6 nhiéu wu diém hon, d6 1a ham luong
tinh dau va ham luong alcaloid cao hon. S¢ di co
hién twong nay 1a do ham luong axit citric va muoi
an thich hop da c6 tac dung han ché su bién doi
ham luong tinh dau, ham luong alcaloid va cac chi
tiéu cam quan mot cach hiéu qua. Bén canh do, so

sanh gitta cong thuc CT-2, CT-3, CT-4 va CT-5 voi
cong thic CT-1, két qua & bang 2 cho thay, ho tieu
& cong thie CT-1 c6 ham luong tinh dau va ham
luong alcaloid hap hon, mau sic kém hap dan hon
ho tiéu & cac cong thiac CT-2, CT-3, CT-4 va CT-5.
biéu do6 cho thay, viéc st dung axit citric da co tac
dung hiéu qua trong viéc han ché su bién ddi cac
chi tiéu hoa ly, hoa sinh, vi sinh va cam quan cta
san phdm. Do do, chon cong thic CT-3 voi ty le
cac nguyén liéu va phu gia bao gdm: Qua ho tieu
xanh 2.000 g, nudc loc 3.000 ml, mudi an 2 g, axit
citric 7,5 g dé thuc hién cac nghién ctru tiép theo.

3.2. Anh hudng ciia @6 day 16p vat lieu sdy dén
thoi gian sdy va chi tiéu chat luong ctia ho tiéu
xanh

Do day cta 16p vat lieu dua vao say ciing anh
huong dén thoi gian sdy va chat luong cta san
phiam sdy. Néu do day qua 16n sé lam cho nudc
bay hoi cham, thoi gian sdy kéo dai dan t6i san
phiam dé bi bién mau va gidm mui thom. Nhung
néu say voi do day qua nhd, dan toi hieu qua kinh
té thap, lang phi dién tich cua thiét bi. Két qua thi
nghiém duoc trinh bay & bang 3.

Béng 3. Anh hudng ctia do day 16p vat lieu sdy dén thoi gian sdy va chi tiéu chét lrong cia hé tiéu xanh

T Thoi gian sdy va chi Cac cong thic thi nghiém
tiéu chat luong 5,5 mm 11 mm 16,5 mm 22 mm 27,5 mm
1 Thoi gian sy (gio) 37,03 37,14 37,36 39,13 39,28
2 Do am (%) 7-8 7-8 7,5-8,2 7,7-8,6 7,8-8,5
Khoi luong qua sau khi 0,033 + 0,034 + 0,034 + 0,033 +
3 say (g/qua) 0,002 0,001 0,001 0,001 0,033+ 0,002
4 | Ham luong tinh dau %) | 1,96+0,02 | 2,13+0,01 | 2,07+0,01 | 2,03 +0,02 2,02 £ 0,02
0,07 + 0,06 +
\ . 0, ’ b
5 | Ham luong alcaloid (%) | 0,06 = 0,001 0,001 0,001 0,06 £0,001 | 0,05=+0,001
g | Longsovisinhvat 1,8.10" KPH KPH 1,5.10" 1,2.102
hiéu khi
7 Téng s6 nAm moc KPH KPH KPH KPH KPH
8 3,68 3,93 3,85 3,78 3,59
Ly Mau xanh t6i| Mau xanh | Mau xanh |Mau xanh t6i| Mau xanh t6i
Mau sac C 1 5 X N C s o1a
va c6 nhiéu |xen lan vang|xen lan vang| va c6 mot s6 | va co6 nhiéu
qua den nga nga qua den qua den
3,34 4,17 4,16 4,03 3,56
Mui Mui thom | Mui thom | Mui thom |-y | M thom
tu nhién tu nhién tu nhién
3,81 4,29 4,13 3,97 3,64
Vi Vi cay ty Vi cay ty Vi cay tu . .
nhién nhién nhién Vi cay Vi cay
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3,89 4,14 3,87 4,06 4,03
Cau truc va hinh thai | Kho don, it | Kho don, | Kho don, Kho don, | Kho don, hoi
nhan it nhan it nhan hoi nhan nhan
Xép loai 14,72 16,53 16,01 15,84 14,82
i Trung binh Kha Kha Kha Trung binh

Ghi chu: KPH: Khong phat hién.

Bang 3 cho thay, khi d¢ day cta 16p nguyén
lieu cang mong thi thoi gian sdy cang nhanh. Khi
say & do day lop nguyén lieu 1a 5,5 mm (mot 16p)
thi thoi gian sy 1a 37 gi¢ 3 phut, nhung khi sdy voi
do day 16p nguyén liéu la 11 mm (hai 16p) thi thoi
gian say la 37 gio 14 phut, do day 16p nguyén lieu
la 16,5 mm (ba 16p) thi thoi gian sy 1a 37 gio 39
phut. Tuong tu, voi d6 day 1op nguyén liéu la 22
mm (bon lop) thi thoi gian say 1a 39 gio 13 phut va
do day lop nguyén liéu 1a 27,5 mm (nam 16p) thi
thoi gian say 1a 39 gio 28 phut. So sanh gitta sdy
voi do day 16p nguyeén liéu 1a 22 mm (bon 16p) va
27,5 mm (nam 16p) qua ho tiéu xanh thi sw chénh
léch thoi gian siy khong 16m nhu khi say ¢ do day
lop nguyeén lieu thap hon. Theo Onwubuya va cs
(2009) [15], do day cta lop vat lieu sdy anh hudong
rat 16n dén thoi gian sdy va chat luong ctia san
phdm. Khi siy & do day 16p nguyeén liéu qua 16n thi
qué trinh lam bay hoi nudc cham, thoi gian siy
dai, lam tang chi phi cho qua trinh sdy, chat luong
cam quan ctia san pham cang giam do thoi gian
say kéo dai. Vi vay, khi chiéu day caa lop nguyén
liéu tang, qua trinh thoat hoi nudc bi han ché, do
dién tich tiép xuc cta bé mat nguyén liéu voi moi
truong bi han ché, nguyén lietu phia dudi bi
nguyén liéu phia trén che pha. Cac qua ho tieu
xanh & phia trén bé mat c6 qua trinh thoat 4m
manh sé duoc 1am kho trudc, con cac qua ho tieu
xanh & phia dudi do qua trinh thoat 4m kém nén

duoc 1am kho sau. Do @6, dan toi thoi gian sdy kéo
dai, gay ra hién tuwong bién déi xau vé trang thai,
hinh dang va mau sic cta san pham [15]. Nhung
néu sdy voi do day thap thi thoi gian siy sé nhanh
hon, nhung sé khong tan dung duoc thé tich htu
ich cua thiét bi sdy. So sanh vé chi tieu dinh duong
va chi tiéu cdm quan cta san phdm ho tiéu xanh
say & cac cong thie khac nhau, két qua cho thay,
san phdm ho tiéu xanh siy & do day lop nguyén
lieu 11 mm (hai 16p) c6 nhiéu vu diém hon san
phiam hé tiéu xanh & cac cong thic khac: Khoi
luong qua ho tiéu sau khi siy 0,034 + 0,001g/qua,
ham luong tinh dau 2,13 + 0,01%, ham luong
alcaloid 2,13 + 0,01% va téng diém cam quan la
16,53 diém, duoc x€p loai kha. Két qua nghién ctru
nay cing phu hop véi két qua nghién ctu cta
Roslan va Yudin (2019) [16]. Do d@6, chon d6 day
lop vat liéu say 1a 11 mm (hai lop) dé thuc hién cac
nghién ctru tiép theo.

3.3. Anh hudng ctia nhiét do sdy dén thoi gian
sdy va chi tiéu chat lugng cta hé tiéu xanh

Nhiét do sdy cting anh hudéng rat 1on dén thoi
gian sy va chat luong ctia san phdm sau khi sdy. Thi
nghiém siy & dai nhiét do 1a 30°C, 35°C, 40°C, 45°C
va 50°C. Cac yéu to co dinh bao gom: Ty 1é phu gia
phu hop & thi nghiém 1, @6 day ctia 16p ho tieu xanh
trén khay say la 11 mm (hai 16p qua ho tiéu), van toc
gio 1a 1,5 m/s va khoang cach bong den phat tia
hong ngoai la 10 cm. Két qua duoc thé hién & bang 4.

Béng 4. Anh hudng clia nhiét do sdy dén thoi gian sdy va chi tieu chét luong ciia hé tiéu xanh

TT Thoi gian sdy va chi Cac cong thuc thi nghiém
tiéu chat luong 30°C 35°C 40°C 45°C 50°C
1 Thoi gian say (gio) 40,32 39,19 37,23 36,57 36,31
2 Do am (%) 7,7-8,6 74-8.2 7-8 7-8 7-8
Khoi luong qua sau khi | 0,034 + 0,034 + 0,034 + 0,033 +
3 sy (g/qua) 0,001 0,001 0,001 0,001 0,033+ 0,001
4 | Ham luong tinh dau (%) | 2,14 +0,02 | 2,16+ 0,02 | 2,17+0,01 | 1,98 + 0,01 1,93 £ 0,01
0,06 + 0,06 + 0,07 £ 0,05+
\ : 0, ’ ’ ’ b
5 Ham luong alcaloid (%) 0,001 0,001 0,001 0,001 0,05+ 0,001
6 Tong so vi sinh vat 1,5.107 2,5.10" KPH KPH 1,2.10°
hiéu khi
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7 Téng s6 nAm moc KPH KPH KPH KPH KPH
3,61 4,32 4,43 3,56 3,49
o Mf_u )\(an,h Mau xanh | Mau xanh Mﬁu )\ian,h Mau xanh toi
Mau sac toi va co ~ ~ toiva co . 1x
A , xen lan xen lan N va c6 nhiéu
nhiéu qua vang nga | vang nga mot 0 qua qua den
den E0E £08 den
3,72 3,85 4,01 3,67 3,71
Mui Mui thom | Mui thom | Mui thom | riipom | M thom
g tu nhién tu nhién tu nhién
4,06 4,09 4,05 3,89 3,92
Vi Vi cay ty Vi cay ty Vi cay tu . .
nhién nhién nhién Vicay Vi cay
3,64 3,61 3,69 3,53 3,67
Cau truc va hinh thai Kho don, | Kho don, | Kho don, | Kho don, | Kho don, hoi
it nhan it nhan it nhan hoi nhan nhan
p . 15,03 15,87 16,18 14,65 14,79
Xeép loai : ; ; ) :
Trung binh Kha Kha Trung binh | Trung binh

Ghi chu: KPH: Khong phat hién.

Khi sdy qua ho tiéu xanh & nhiét do 30°C thi
thoi gian say 1a gio 40 gi¢ 32 phut, khi ting nhiét
do say len 35°C thi thoi gian sdy 1a 39 gio 19 phut,
nhiét do say 1a 40°C thi thoi gian sdy 1a 37 gio 23
phut, ti€p tuc ting nhiét do sdy len 45°C thi thoi
gian sdy la 36 gio 57 phut. Tuong tu, khi sdy &
nhiét do 50°C thi thoi gian sdy 1a 36 gio 31 phut.
biéu nay cho thay, khi tang nhiet do thi qua trinh
bay hoi nudc cang nhanh, lam cho thoi gian siy
cang giam. So sanh sdy & nhiét do 45°C va 50°C,
két qua cho thay su chénh léch vé thoi gian khong
dang ké. Khi sdy ¢ nhiét qua cao sé lam mat mui
thom ctia qua ho tiéu xanh, lam gidm ham luong
tinh dau, cac cau tr tao mui thom sé bi phan hay
boi nhiét do cao, dong thoi lam cho qua hé tieu
xanh c6 thé bi chay. Két qua cho thay, san phim
ho tiéu xanh sdy & nhiét do 40°C c6 nhiéu vu diém
hon san phdm ho tiéu xanh sdy & cac cong thic
khac. San pham ho tiéu xanh sdy & nhiét do 40°C
c6 khoi luong qua sau khi say la 0,034 = 0,001

g/qua, ham luong tinh dau 1a 2,17 + 0,01%, ham
luong alcaloid 1a 0,07 + 0,001%, téng diém cam
quan la 16,18 diém va duoc xép loai kha. Két qua
nay cing phu hop véi két qua nghién ctu cta
Mathieu va cs (2014) [1], Hosain va cs (2014) [17].
Qua d6 cho thay, dé gitt mui thom cho san phim,
han ché st hao hut ham luong tinh dau, ham
luong alcaloid, cac chat dinh dudng khac, tiét kiém
thoi gian, tiét kiém dién ning trong qua trinh sy,
chon nhiét do dé sy ho tieu xanh 1a 40°C d@é thuc
hién cac nghién ctu ti€p theo.

3.4. Anh hudéng ciia khoang cach béng den
phat tia hong ngoai dén thoi gian sdy va chi tiéu
chat lwong cta ho tiéu xanh

Tién hanh thi nghiém sy & cac khoang cach 5
cm, 10 cm, 15 cm, 20 cm va 25 cm. Cac yéu t6 co
dinh gom: Nhiét do sdy 1a 40°C, van toc gi6 1a 1,5
m/s va do day caa lop nguyén liéu dua vao siy la
11 mm (hai lop). Két qua duoc thé hién & bang 5.

Béng 5. Anh hudng ciia khoang c4ch bong dén phat tia hong ngoai dén thoi gian sy
va chi tiéu chat luong ctia ho tiéu xanh

T Thoi gian sdy va chi Céc cong thic thi nghiém
tiéu chat luong 5cm 10 cm 15 cm 20 cm 25 cm
1 Thoi gian sy (gio) 34,27 37,12 39,21 42,25 46,18
2 Do am (%) 7-8 7-8 7-8 7,5-8,2 7,9-87
5 Khoi luong qua sau 0,034 + 0,034 + 0,034 + 0,033 + 0,033 +
khi say (g/qud) 0,002 0,001 0,001 0,002 0,001
4 |Ham luong tinh dau (%)| 2,06+0,02 | 2,14+0,01 | 2,14+0,01 | 2,14+0,02 | 2,13+0,01
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5 | Ham luong alcaloid (%) | 0,065 + 0,001 | 0,067 + 0,001 | 0,063 + 0,001| 0,06 + 0,001 | 0,06 + 0,001
g | 1ongsovisinhvat 1,2.10" 1,4.10" 1,8.10? 2,5.10? 3,2.10?
hiéu khi
7 Téng s6 nAm moc KPH KPH KPH KPH KPH
3,37 3,53 3,47 3,37 3,28
Miu sé Mau xanh t6i | Mauxanh | Mauxanh [Mau xanh t6i Mau xanh t6i
au sac ., A x N z \ NV . LA
va c6 nhiéu [xen lan vang [xen lan vang [va c6 mot sO |va co6 nhiéu
qua den nga nga qua den qua den
3,68 4,12 4,08 3,92 3,79
Mui Thom nhe Thom dac | Thom dac Thom nhe | Thom nhe
trung trung
8 3,91 4,27 4,23 3,74 3,86
Vi . Vi cay dac Vi cay dac . ,
Vi cay frung frung Vi cay Vi cay
3,89 4,14 4,07 4,01 3,75
Cau truc va hinh thai Nhan nheo Kho df)n, it | Kho df)n, it Nhin nheo | Nhan nheo
nhan nhan
p . 14,85 16,06 15,85 15,04 14,68
Xép loai - - 5 : :
Trung binh Kha Kha Trung binh | Trung binh

Ghi chu: KPH: Khong phat hién.

Két qua & bang 5 cho thay, khoang cach bong
den phat tia hong ngoai c6 anh huéng dén su bién
doi thoi gian sdy, chi tieu dinh duong va chi tieu
cam quan cta san pham. V6i khoang cach bong den
phat tia hdng ngoai 1a 5 cm thi thoi gian sy la 34
gio 27 phut, khi tang khoang cach bong dén phat tia
hong ngoai 1én 10 cm thi thoi gian sdy ciing ting
len 1a 37 gio 12 phat, ti€p tuc ting khoang cach
bong dén phat tia hong ngoai la 15 cm thi thoi gian
say 1a 39 gid 21 phuat. Voi khoang cach bong dén
phat tia hong ngoai 12 20 cm thi thoi gian sdy 1a 42
gi® 25 phut va khoang cach béng dén phat tia hong
ngoai 1a 25 cm thi thoi gian sdy ciing tang lén 1a 46
gi0 18 phut. Két qua nghién ctru ciing cho thay, voi
khoang cach bong den phat tia hong ngoai 1a 5 va
10 c¢m thi thoi gian sdy khong cé su chénh léch
nhiéu. Nhung khi ting khoang cach bong dén phat
tia hong ngoai lén 15 cm, 20 cm va 25 cm thi thoi
gian sdy da tang dang ké. Xét vé chi tieu dinh
duong va chi tiéu cam quan, do 4m cta san phdm
ho tiéu & 5 cong thic thi nghiém nay, két qua cho

thay, san phdm hé tiéu sy voi khoang cach bong
deén phat tia hdng ngoai 1a 10 cm c6 nhiéu wu diém
hon san ph4dm hé tiéu & cac cong thic thi nghiém
khéc. Cu thé, @0 am 7 - 8%, khoi luong qua sau khi
say 0,034 + 0,001 g/qua, ham luong tinh dau 2,14 +
0,01%, ham luong alcaloid 0,067 + 0,001%, tong diém
cam quan dat 16,06 diém va duoc xép loai kha. Két
qua nghién ctru nay cing phu hop voi két qua
nghién ctu ctia Yurtsever va cs (2018) [7]. Vi vay,
dua vao cac chi tiéu nay, chon khoang cach bong
dén phat tia hong ngoai 12 10 cm dé nghién ctru say
ho tiéu xanh.

3.5. Anh hudng ctia van téc gio trong budng
sdy dén thoi gian sdy va chi tiéu chat lwong ctia hd
tiéu xanh

Tién hanh say qua hé tiéu xanh voi téc do 0,5
m/s, 1 m/s, 1,6 m/s, 2 m/s va 2,5 m/s. Diéu kién
thi nghiém: D¢ day cta lop nguyén liéu la 11 mm
(hai 16p) qua hé tiéu xanh va nhiét do say la 40°C.
Két qua duoc trinh bay & bang 6.

Béng 6. Anh hudng ctia van téc gi6 trong budng sdy dén thoi gian sdy va chi tieu chét luong
ctia ho tiéu xanh

T Thoi gian sy va chi Cac cong thuc thi nghiém
tiéu chat luong 0,5m/s 1m/s 1,5m/s 2m/s 2,5m/s
1 Thoi gian say (gi0) 48,36 41,43 37,19 36,27 36,05
2 Do 4am (%) 7,4-89 7,7-8,6 7-8 7-8 7-8
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Khoi luong qua sau 0,034 + 0,034 + 0,033 +
3 | khisdy @/qua) | OEO002 15001 0,001 0002 | H033=0002
4 |Ham luong tinh dau (%) | 2,14 +0,02 2,14+0,01 | 2,15+0,01 | 2,12+0,02 2,09 £ 0,02
5 | Ham luong alcaloid (%) | 0,065+ 0,001 {0,065 + 0,002|0,065 + 0,001{0,064 + 0,001| 0,064 = 0,002
g | Tongsoyvisinhvat 1,5.10? 2,5.10" 1,8.10" 1,6.10" 1,2.101
hiéu khi
7 Téng s6 nAm moc KPH KPH KPH KPH KPH
3,71 3,81 3,92 3,69 3,53
Mau sic Mau xanh t6i va Mau Ximh Mau xanh xen Mau ,xanAh t?,l Mau xanh t6i va
1A \ xen lan X . lvacomotso| , .. \
6 nhiéu qua deny . . |lan vang nga , c6 nhiéu qua den
vang nga qua den
3,69 4,12 4,17 3,73 3,64
Mu M thom e | Mithom | Maithom | T
nhién tu nhién tu nhién
8 3,62 3,97 4,15 3,61 3,56
Vi Vi cay tu Vi cay ty Vi cay ty . .
nhién nhién nhién Vi cay Vicay
4,05 4,08 4,24 4,02 3,92
Cau trac va hinh thai Kho don, it | Kho don, it | Kho don, it | Kho don, Kho don, hoi
nhan nhan nhan hoi nhan nhan
. _ 15,07 15,98 16,48 15,05 14,65
Xeép loai : - . - :
Trung binh Kha Kha Trung binh | Trung binh

Ghi chu: KPH: Khong phat hién.

Hinh 2. Thiét bi sdy lanh két Hinh 3. Qua ho tiéu xanh

hop véi birc xa hong ngoai

Bang 6 cho thay, khi siy voi toc do gio 0,5
m/s thi thoi gian sdy 1a 48 gio 36 phut. Do toc do
gi6 thap nén chat luong qua ho tiéu xanh khong
déu trong budng siy, nhimg noi & cudi ludng gio6
qua hé tiéu xanh bi 4m nhiéu. Vi luong gi6 khong
dt mang hoi 4m ctia qua hé tiéu xanh di, dan toi
thoi gian sdy kéo dai, dong thoi xay ra hién tuong
thity phan va oxy hoa lam giam chat luong ctia san
phdm. Khi tang toc toc do gi6 1a 1 m/s thi thoi
gian sy l1a 41 gi¢ 43 phut, tang van toc gié 1,5 m/s
thi thoi gian say 1a 37 gio 19 phut, van toc gio 1a 2
m/s thi thoi gian sdy 1a 36 gi¢o 27 phat. Tuy nhién,
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Hinh 4. San phdm hé tiéu xanh sdy

lanh két hop véi bizc xa héng ngoai

khi tang van toc gioé lén 2,5 m/s thi thoi gian say
giam khong dang ké so voi van toc gio 2 m/s. Khi
tang toc do gioé qua cao, dan toi qua trinh tach 4m
& bé mit qua hé tiéu xanh manh lam cho bé mat
qua kho nhanh, do quéa trinh khuéch tan ngoai
manh hon qua trinh khuéch tan noi, lam cho bé
mat san phdm bi bién dang manh, co nhan, lam
bay hoi ham luong chat thom cta san phdm. Hon
nira, gi6 1on can quat c6 cong suat cao, tang chi phi
nang luong cho qua trinh sdy. Doi véi chi tieu dinh
duong va chi tiéu cam quan, két qua cho thay, san
phiam ho tiéu khi sdy véi van toc gi6 1,5 m/s co
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nhiéu vu diém hon sdn phdm ho tiéu say voi van
toc gio & cac cong thic khac. Cu thé, ho tiéu sdy &
van toc gio 1,5 m/s c6 khoi luong qua sau khi say
1a 0,034 + 0,001 g/qua, ham luong tinh dau 2,15 +
0,01%, ham luwong alcaloid 0,065 + 0,001%, san
phdm c6 tong diém cam quan 1a 16,48 diém va
duoc xép loai kha. Do do, dé dam bao chat luong,
tiét kiém thoi gian va chi phi nang luong cho qua
trinh sdy, van toc gi6 thich hop 1a 1,5 m/s dé say
ho tiéu xanh.

4. KET LUAN

ba xac dinh duoc ty 1é phu gia thich hop cho
qua trinh so ché qua hé tiéu xanh trudc khi sdy
cho mot mé sy voi khoi luwong qua ho tiéu xanh
2.000 g 1a nuoc loc 3.000 ml, mudi an 2 g va axit
citric 7,5 g. Két qua nghién ctru thuc nghiém khi
sdy lanh két hop hong ngoai da xac dinh duoc cac
thong so6 cong ngheé ctia qua trinh say: Do day 1op
vat lieu sdy 1a 11 mm (hai 16p qua ho tiéu), nhiét
do sdy ho tiéu xanh 1a 40°C, khoang cach giita
bong den phat tia hong ngoai va lop vat liéu sdy 1a
10 c¢m, van toc gié thich hop cho qua trinh sy 1a
1,5 m/s. Vé6i diéu kién nay, thoi gian sy ho tiéu
xanh moéi mé khoang hon 37 gio 15 phuat, do 4m
ctia san pham dat 7 - 8%. San phdm c6 mau xanh
xen lan vang nga, mui thom tu nhién, vi cay tu
nhién, kho don va it nhan, ham luong tinh dau dao
dong tir 2,14 - 2,17% va ham luong alcaloid dao
dong tir 0,065 - 0,07%.
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DETERMINING TECHNOLOGICAL PARAMETERS OF THE PROCESSING
OF GREEN PEPPER PRODUCTS

Le Anh Tuan?, Tran Van Quy?, Do Thi Hanh? Nguyen Van Loil
!University of Science, Vietnam National University, Hanoi
?Hanoi University of Industry

Abstract

Peppercorn (Piper nigrum L.) is widely grown in Vietnam, including in Quang Tri province and is
used as a food spice. Green peppercorn contains many chemical components, especially oils and
alkaloids. Green pepper is harvested while still green, with only 5 - 10% of the fruits in a cluster
having ripened. The endocarp has not yet hardening and the seed is still soft. The whole cluster
is harvested while still green on the plant, then dried, packaged and preserved. The aim of this
research is to determine the technological parameters for drying green peppercorn of Quang Tri
province using freeze-drying combined with infrared radiation. The cold drying method
combined with infrared radiation is a method of drying materials under low temperature
conditions combined with infrared lamps to dry the materials. This technology has many
advantages, including reduced drying time, uniform temperature distribution, flexibility in
heating by zone, simple and compact equipment and especially energy saving, allowing drying at
low temperatures to minimize product quality degradation due to heat. The results show that
2000 g of green peppercorn soaked in a solution of 3000 ml filtered water, 7.5 g citric acid and 2 g
salt, the drying temperature is 40°C, the thickness of the green peppercorns layer on the drying
tray is 11 mm (equivalent to two layers of pepper) and the wind speed is 1.5 m/s. The drying
time per batch of green peppercorn is more than 37 hours 15 minutes, the distance between the
infrared bulbs is 10 cm and the final product moisture content reaches 7 - 8%. The product has an
essential oil content of 2.15 + 0.01%, an alkaloid content of 0.065 + 0.001%, a greenish-yellow color,
a natural aroma, a naturally spicy taste and is dry, crispy, and less prone to wrinkling.

Keywords: Infrared radiation, green peppercorn, freeze-drying, technological parameters, Quang Tri
province.
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