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Tom tit. Trong nghién ctru nay da tién hanh thuc nghiém xac dinh ché do sy pht hop cho Kho Qua dang
lat, voi cong nghé say den halogen. Thyc nghiém da tién hanh khao sat su anh huong khac nhau cua ché
do say dén san pham sdy. Trong do6, thuc nghiém xéac 1ap 03 mic nhiét d6 can khao st 1a 60°C, 65°C va
70°C véi san pham say c6 do day Ian luot 1a 3mm, Smm va 7mm. Két qua thuc nghiém dugc danh gia qua
hai yéu t d6 1a do am san pham sdy va mau sac cam quan. Két qua, nghién ciru da xac dinh véi Kho Qua
day 5mm, nhiét d6 siy 65°C trong thoi gian sdy 9 gio cho san pham dat do 4m 29.12% phu hop véi do 4m
yéu cau bao quan va c6 mau sic xanh tu nhién va dep hon khi so v&i san pham hién ¢ mit trén thi trudng.
Tir khda. Do am san pham sy, Halogen, Kho qua cit lat, Nhiét do sdy, Thoi gian sy

EXPERIMENTAL RESEARCH FOR BITTER GOURD BASED ON HALOGEN LAMP

Abstract. In this study, we have conducted experiments to determine the suitable drying regime for Bitter
gourd slice by employing halogen lamp technology. The experiment has investigated the effect of
various parameters drying performance on the drying products. In which, the experiment established 03
temperature levels to be surveyed as 60°C, 65°C and 70°C with the drying products with thickness of 3mm,
5mm and 7mm respectively. Experimental results are assessed through two factors that are the drying
product moisture content and the sensory color. As a result, research has determined that with the thickness
of 5mm, the drying temperature of 65°C during the 9-hour drying time for the product to reach the moisture
content of 29.12%, consistent with the required humidity for preservation and with natural green color and
beautiful than when compared to products currently on the market.

Keywords. Bitter gourd slice, Drying Temperature, Drying time, Halogen, Moisture content

1. TONG QUAN

K§ thuat say 1a mot trong nhitng k¥ thuat rat 1au doi va la mot sy két hop tir nhiéu linh vire khac nhau nhu
khoa hoc, cong nghé, nén tang kién thic thuc tién (dic két tir quan sat thuc nghiém va yéu té kinh nghiém
cia nhan vién ky thuat van hanh). Cho dén hién nay, say 1a linh vyc dwoc g dung rét rong réi trong rat
nhleu linh vic khac nhau nhu nong nghiép[1], san xuat gom si[2], hoa hoc[3], cong nghé duoc pham[4],
glay, dét may va dac biét trong linh vyc thuc pham[5] Khi mét qué trinh say Xdy ra, dudi tic dong cua cac
yéu tb moi truong bén ngoai nhu nhiét do, do am, van tdc, ciing nhu 1a tinh chat, cau tric vat Iy cua ban
than vat liéu say, khi do bén trong vat ligu say xuat hién mot cach ddng thoi qua trinh chuyen khoi — nhiét.
Tir d6 c6 thé dé dang thay rang, sdy 1a mét linh vuc co ky thuat phuc tap boi vi cho dén hién nay van chua
0 mot phuong trinh todn hoc nao co thé mo ta day du cac mi lién quan gitta qua trinh chuyen khéi-nhiét
xay ra bén trong vat liéu va cac yéu t6 anh huong dén qua trinh sdy nhu trinh bay & trén. Chinh vi vy, trong
nhiéu thap ky qua, say van ludn 1a linh vuc thdi thlic cac nha khoa hoc quan tam va tiép tuc nghién ciu dé
hoan thién hon nita cac qua trinh sy, ché do say.

Hién nay c6 rat nhiéu loai h¢ théng say duoc phét trién va g dung vao cong nghi¢p san xuat. Mdi mot
loai hé thong say déu ton tai uu nhugc diém. Nhin chung, hé thong Say c6 thé duoc phan loai, mot cach
tuong dbi, thanh hai loai h¢ thdng siy do6 1a hé thong say str dung nguon nang luong ty nhién va hé thong
say sir dung nguon nang luong nhan tao. Déi voi hé théng say str dung nguon nang luong tu nhién co thé
ké dén h¢ thong say sir dung nguon nang lugng mat troi, nguon néng luong dia nhiét, nguon ning luong
gio[6]. Nhin Chung, hé thong say st dung nguon ning luong ty nhién c6 wu diém tan dung dugc hguon
nang luong san co, glup tiét kiém duoc nang lu:o’ng Tuy nhién, hé thong nay lai c6 nhugc diém rat l6n do
1a thiéu chu dong va kha ning kiém soat duoc cac thdng sb trong qué trinh say Do vay, véi hé thdng sy
sir dung ning luong ty nhién s& kho ap g dugc yéu cau tao ra cac san pham siy c6 chat lugng cao trong
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hé théng cong nghiép. Dé khic phuc nhugc diém cua hé thong sdy tu nhién, vi vy, viéc nhién ctiru va phat
trién hé thong sy sir dung nang lugng nhan tao 1a can thiét. B4i véi hé thong say sir dung niang lwong nhan
tao, hién nay dugc phat trién rat manh mé va da dang chung loai nhu séy dbi luu, say birc xa[7], say bang
cac dang song, say bang tur truong... CO thé ké dén céc loai hé théng siy duoc sir dung pho bién hién nay
nhu hé thong say bang tan sb vo tuyén (Radio-Frequency) duoc tng dung trong ché bién thuc pharn da
dugc cong bd bai nhom tac gia Bo va cong su [8]. Nhém téc gia Hebbar [9] di nghién ciru ché d6 siy trén
hé thong say két hop hong ngoai va khong khi néng dé say cac khoai tay va carrot. Ngoai cac loai hé thong
say dugc trinh bay trén, céng nghé say str dung dén halogen ciing duoc phat trién kha manh mg, bai tinh
don gian va higu qua trong viéc kiém soét nhiét do sy - 1a mot trong nhitng yéu t6 dong vai tro rat quan
trong cua ché do say. Gulum Sumnu va cong sy da nghién ctru tng dung két hop halogen va song microwave
dé say carrot. Ket qua cho thay, hé thong say dugc dé xuat nay cho san pham carrot ¢6 chat luong cao hon
va thoi gian sdy ngan hon khi so véi h¢ thong Say gia nhiét bang khong khi néng thong thuong[10]. Chinh
vi vdy, trong bai nghién ctu nay tiép tuc dé xuét sir dung halogen dé thyc hién tim ché do say pha hop.
Trong linh vuc sy, khi nghién ciru xac dinh ché do say khdng thé thiéu vat liéu say. Trong bai nghién ctu
ndy Khd Qua duoc chon la ddi twong nghién ciru. Khé Qua la gidng cay sinh truong thugc khu vuc nhiét
d6i va can nhiét doi. Ngoai Viét Nam, Khé Qua duoc trdng rat phé bién & An Do, Trung Quéc, Caribbean.
Kho Qua tir xua da duoc con ngudi chon 1am ngudn thuc pham thiét yéu bai 18 né chaa nhiéu chét dinh
dudng tot cho suc khoé lai dé ché bién, dé trong, dé cham soc. Ngoai viéc 1a mot mon an bd dudng duoc
sir dung, nd con 1a mot vi thude véi rat nhidu cong dung chita bénh. C6 rat nhiéu bai bao nghién ctru da
cong bd cho thay rang Kho Qua dem dén nhiing loi ich vé y hoc nhu giup cai thién tiéu hda va giam mirc
duong huyét cho con ngudi. Thanh phan trong Kho Qua rit it calo va chat béo nhung day du céc chat dinh
dudng quy gia nhu magié, k&m, phét pho, sit, betacaroten, canxi, kali,...[11]. N6 lam giam ty 1é méc cac
khuyét tat 5ng than Kinh ¢ tré so sinh, nguy co mac cac bénh tim mach [12], cling lam giam mot s6 loai ung
thu nhu thuc quan, tuyén tuy va ung thu phoi[13]. Ngoai ra, tai Viét Nam, Khé Qua tir 1au da duoc ding
lam thudc va nhu mot cdy thude, né da duoc su dung dé diéu tri cac bénh khac nhau nhu bénh dai thao
duong, ho, bénh dudng hd hip, bénh ngoai da, vét thuong. N6 giup lam sach gan va tai tao té bao gan va
giam can. Vi nhiing loi ich dinh dudng va céng dung tuyét voi néu trén nén nhu cau st dung san pham Kho
Qua dang sy khd ngay mét tang cao. San pham Kho Qua dang say kho duoc sir dung nhu mét loai tra thao
duogc. Do vdy, viéc nghién ctiru dé tim ché do say phu hop cho san phdam Khé Qua siy khd nham tao ra
nhitng san pham ngay cang chat lugng cao hon, ¢ thoi gian bao quan duoc lau hon 12 viéc can thiét.

Theo dé cap trén, , trong linh vuc khoa hoc thuc pham say dong vai tro rat quan trong trong viéc bao quan.
Véi viéc loai bo 4m ra khoi thyc pham théng qua qué trinh say € ngdn can sy phét trién va sinh san cua vi
sinh vat, tir d6 s€ lam cham cac phan ung gay suy giam chat lugng san pham thuc pham. Tuy vay, chat
lugng cua san pham say ciing chiu anh huong 16n boi diéu kién sdy ciing nhu phuong phap say. Chang han
nhu, neu nhiét o Say qua cao trong qua trinh say thyc pham dan den mot s phan trng hda hoc kem theo
mot s6 thay ddi vé cau tric, tinh chit vat 1y va co hoc cua vat liéu say. Ching bao gébm sy suy giam mau
sac, hinh thanh 16p vo ciing bén ngoai, giam chat lugng cam quan, mat hozc bién tinh chat dinh dudng va
mui vi ciing nhu thay doi hinh dang va két ciu cua ddi twong say[14]. Do vdy, ngoai cac yéu td sdy chu yéu
nhu véan téc tdc nhan sy, do am thi viéc xac dinh nhiét do sy phu hop cuc ky quan trong. C6 rat nhiéu
nghién ctru da cho thay rang, doi voi Khd Qua, gid tri nhiét do sdy trong khoang tir 40°C dén 80°C, tily theo
bé day cua Khd Qua va phuong phap sdy[11][15]. Xuat phét tir nhitng tham khao ban dau do, trong nghién
ctru nay dé xuat nghién ctru siy Khd Qua véi cac gid tri nhiét do tir 60°C — 70°C véi phuong phép sdy bang
den halogen.

Vi nhitng phan tich trén, trong bai bao nay tién hanh nghién ctiru khao sat qué trinh say cho Khd Qua voi
phwong phap gia nhiét bang cdng nghé halogen véi cac muc tiéu nham xac dinh ché do siy phu hop hon,
tao ra duoc san pham c6 chat lugng cao bai vi cac Ii do sau:

i/ Mic du céng nghé dén halogen c6 nhidu wu diém va da dwoc sir dung rét rong rai trong linh vuc séy,
nhung viéc tmg dung halogen cho say Khé Qua chua dugc nghién ciu nhiéu va day du hon.

ii/Véi nhitng c6ng dung caa Khé Qua duoc phan tich ¢ trén, vi vay Khé Qua cét 1at duoc chon 1 déi tuong
trong nghién cuu nay.
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2. DU LIEU VA THUC NGHIEM
2.1 M6 hinh thwe nghiém

Nghién ctu nay thyc hién trén mé hinh say nhu Hinh 1, trong ¢6 Hinh 1(a) mé ta mo hinh dugc thiét ké va
sau khi hoanh thanh ché tao. M hinh siy c6 kich thudc dai x rong x cao la 550x550x850 (mm), gom c6 2
tang c6 04 khay inox dé chira vat ligu siy. M&i tang b6 tri 3 dén halogen c6 cong suat 100W/1 bong, nén
vay cong suit ti da ciia halogen st dung trong mé hinh sdy 1a 600W, nhiét do téi da trong budng say la
90°C. Cac khay inox duoc dit trén mot truc xoay tron, duoc diéu chinh téc d6 xoay thdng qua thiét bi bién
tan. Nhiét do sy s& duoc kiém soat bai thiét bi SSR duoc thiét 1ap véi bién do dao dong la nhiét do cai dat
+2°C. Khi nhiét do dat gia tri cai dat, thiét bi SSR s& diéu chinh cuong do sang cua bong dén halogen dé
giam nhiét do phat. Trong md hinh sy b tri 04 cam bién nhiét o véi sai s6 thiét bi do 1a +0.02°C tai cac
vi tri bén ngoai dé nhan thong tin nhiét do trudc budng say, c6 hai cam bién nhiét do dat trén mdi ngan dé
nhan thong tin nhiét d6 sdy va 01 cam bién nhiét do dat tai cira hit ra ngoai dé theo ddi thdng tin nhiét do
sau qua trinh sdy. Luong 4m tach ra dugc dua ra ngoai tai ctra hiit dwoc bd tri trén noc tu say.

. e G

850

a b

Hinh 1: M(é )hinh say halogen — (a) Tu say; (b) Thiét bi DDC-C4(6 )
Song song véi thiét bi mé hinh thi nghiém, viéc thu thap dix liéu trong thi nghiém dwoc st dung thdng qua
thiét bi DDC-C46 (Hinh 1b) giao tiép véi may tinh qua cong RS32. Phan mém diéu khién thiét bi DDC ¢6
giao dién nhu Hinh 2. Do qué trinh sy |a qué trinh c6 sy thay d6i cac yéu td sdy rat Ion, dé ting do tin cay
cua dir liéu, doi hoi dir lidu thu thap duoc khi hé thong dat trang thai on dinh. Do vay, trong thi nghiém caa
nghién ciru ndy, so lidu s& dugc ghi lai tir phan mém véi khoang thoi gian 1a 2 phat/1lan.
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Hinh 2: Giao dién phan mém dicu khién DDC-C46
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2.2 Bo tri thi nghiém
Trong nghién ctu nay sé tién hanh khao sat cac yéu to tac dong dén vat liu sdy trong qua trinh siy dé 1a
nhiét 46, d6 day cua san pham. Vai nhiét do, nghién ciru nay tién hanh thiét 1ap 03 muc nhiét do 1an luot 1a
60°C, 65°C, 70°C. Vat liéu sy la Khd Qua dang lat voi do day khi tién hanh khao sét thuc nghiém 1a 3cm,
5cm, 7cm. Do d6, trong nghién ctru ndy sé& tién hanh khao sat cac anh huong dén qua trinh siy nhu sau:
- Anh huong cia do day vat liéu siy
- Anh huong cua nhiét do siy
- Anh huong cua thoi gian say
Trong qué trinh thyc hién sy, theo [16] va [17] cong thiic todn hoc nhiam xac dinh su thay d6i do 4m cua
vt liéu sdy duoc tién hanh xéc dinh theo dinh ky thoi gian 10 phit/lan nhu sau :
— mc—mg 1)
We == — (
Trong do,
w,: ham lwong am cua vat liéu sy tai thoi diém xéac dinh (%)
me : khdi lwong vat lidu sy tai thoi diém t, (g)
mi : khéi luogng vt lidu sdy tai thoi diém xac dinh t+1, (g)

3. KET QUA VA THAO LUAN

3.1. Xac dinh @9 4m ban diu cia vt li¢u siy

Vit lidu sdy Khé Qua 13 san pham tuoi, dugc mua tai chg GO VAp mdi budi sang. Trudc khi tién hanh thuc
nghiém, vat liéu siy duoc rira sach, dé khé trong méi truong ty nhién, sau d6 xac dinh ham lwong 4m ban
dau bang phuong phap siy Kiét dé loai bé hoan toan am trong ti sdy 250°C. Két qua xac dinh duoc, nhin
chung Khé Qua c6 ham lwong 4m khoang tir 92% - 95%, va két qua kha twong dong so véi cac nghién ctu
da cong bd [11][17].

3.2. Sy thim do nhim xac dinh thoi gian siy trong thue nghiém

Phuong phép thi nghiém Ia sir dung san pham khé qua c6 ¢ day 5mm, nhiét do say duoc chon thiét lap la
70° C. Céc khoang thoi gian sdy khao st lan luot 6 gio , 7 gio, va 8 gio. Két qua duoc trinh bay hinh sau:
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Hinh 3: Anh huong thoi gian siy dén do 4m vat liéu say

Qua két qua khao sat, néu thuc hién sdy vai thoi gian sdy 13 6 gio thi do am vat liéu sdy 1a 43.73%, 7 gio
thi do am vat licu sdy 14 38.24% va 8 gio thi do am vat liéu séy la 29.67%. Cung Vvéi do, trong nghién ctru
nay ciing da tlen hanh tham khao d6 am ciia cac san pham say hién c6 mat trén thi truong, két qua nhin
chung c6 do am khoang 30%. Nhu vy, dé dat do am bao quan cudi cuing cua san pham Khé Qua siy, can
thuc hién khoang thoi gian say khoang 8 gio voi nhiét do say 70°C. Do d6, trong nghién ciru nay, da chon
thoi gian siy la 8 gio 1a khoang thoi gian chung cho tét ca cac nghién ctiu khao sat.

3.3. X4c dinh dnh hwéng cia do day vit li¢u say dén qua trinh siy

Nhu trinh bay trén, trong nghién cttu ndy lan luot thuc hién tién hanh thi nghiém & 03 muc do day khéc
nhau cua vat liéu sdy lan luot 1a 3mm, 5mm, 7mm, véi mot gid tri nhiét do ¢b dinh trong cuing mot khoang
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thoi gian say 1a nhu nhau. Trong truong hop nay, nghién ciru nay da chon nhiét do thi nghiém la 65°C trong
thoi gian 8g. Két qua dugc thé hién trén Hinh 3 nhu sau:

100%
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6 Am V:flt liéu [%]

b

Do day 3 mm b6 day 5 mm b6 day 7 mm

0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480
Thoi gian [Phit]

Hinh 4: Puong cong sy caa Kho Qua voi do day khac nhau ¢ nhiét do sy 65°C
Hinh 4 thé hién sy thay d6i ham lugng 4m caa Khé Qua vai 03 loai do day khéc nhau trong qué trinh siy
& nhiét do sdy la 65°C. Qua Hinh 4 d& nhan thiy rang, trong khoang thoi gian 100 phit dau, téc do say cua
ca 3 loai VLS khong c6 nhiéu khac biét. Biéu nay co thé duoc Iy giai, nhiét cung cap trong giai doan nay
chu yéu dé gia nhiét tach ham luong am tu do & bé mat ngoai cia VLS. Ham lwong am tu do bé mat ngoai
nay chiém ty trong khong dang ké trong tong ham lwong 4m caa VLS. Giai doan 2, tir phut 130 dén 360,
ching ta d& dang nhan thay c6 su khac biét rat Ion vé toe do sdy cua 3 loai VLS nay. R6 rang, véi VLS cé
d6 day 3mm c6 téc d6 say 1a nhanh nhét, VLS c¢6 6 day 7mm co téc do say cham nhat. Két qua, d6 am cua
vat liéu sdy sau khi két thic qua trinh siy lan luot 1a 23.33% ddi voi Khd Qua day 3mm, 30.41% dbi voi
Kho Qua day Smm va 45.08% doi voi Kho Qua day 7mm. Ngoai ra, khi tién hanh so sanh mau sic ciia céc
san pham sau khi két thic qua trinh say (Hinh 5). Két qua so sanh c6 thé thay rang san pham c6 do day
7mm [a it blen d6i mau nhat, con san pham day 3 mm c6 hién tuong bt dau nga vang, mau sic kém tuoi.
Tuy nhién do am cua san pham 7mm véi do am khi két thic qua trinh sy nay la 45.08% 1a qua cao chua
dat do am cua yéu cau bao quan. Trong khi do, Va&i san pham Khé Qua day 5mm, ¢ mau sic sau say van
sac trang nhu san pham tuoi, dong thol van dap ung dugc d6 a am bao quan nhu cac san pham tren thi truong

) ' Day 5cm Day 7cm

Hinh 5: Két qua say trén Kho Qua dang lat véi ¢ day khac nhau
3.4. X4c dinh dnh hwéng cia nhigt do siy dén vat liéu say
Trong thi nghiém nay, nhom tac gia tién hanh khao sat anh huong cua nhiét d6 say dén qua trinh sdy va vat
liéu say. Bé khao sat yéu té anh huong nay, trong nghién ciru nay da chon do day lat cit khd qua la 5mm
va nhiét do say duoc thiét 1ap lan luot & cac mirc 60° C, 65° C, 70° C, trong thoi gian sdy la 8 gio. Két
qua dugc trinh bay trén hinh 5 nhu sau
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Hinh 6: Buong cong sy caa Kho Qua & nhiét do say khac nhau

Qua Hinh 6, c6 thé thay riang trong khoang nira thoi gian dau, tire dén 250 phat, dudi anh huong cua nhiét
do sdy, tbc do giam am cua tit ca cac vat liéu sy gan nhu nhau. Diéu ndy c6 thé 1y giai, hiu nhu nhiét
luong cung cap cho vat liéu say trong giai doan ndy chi ¢d tac dung vai lugng am bé mat. Tir sau giai doan
nay, téc do say do anh huang bai 03 ché do nhiét do siy mai co sy phan biét rd hon. Va, téc do giam am
cua vat liéu sdy dudi tac dung cua nhiét 6 siy 70°C la nhanh nhét. Khi két thic qua trinh siy, d6 4m cudi
cling cua vat lidu sdy lan luot dat 1a 45% khi nhiét do siy la 60°C, 37.79% khi nhiét do say la 65°C va
30.41% khi thuc hién sdy & 70°C trong thoi gian sy la 8h. Ngoai ra, twong tu nhu trén, thuc nghiém ciing
tién hanh so sanh mau sic cua vat liéu sdy sau khi két thic qua trinh sdy thi san pham sdy ¢ 60° C gitr dugc
mau xanh tot hon so véi san pham sdy ¢ 65°C va 70° C (Hinh 7). Qua két qua cd thé thay rang, voi do day
Smm cua vat li¢u sy, khi tién hanh siy véi thoi gian 8 gig, thi san pham sau say v6i nhiét do 60°C chua
the dat yéu cau, véi nhiét do 65°C cung véi mau sac gan nhu & dang tuoi, san pham gan xap xi d6 am yéu
ciu va Cuol Cung véi nhiét do 70°C d6 am san pham da dat yéu ciu, nhung mau sac bt dau nga vang.

(60°C) (65°C) (70°C)
Hinh 7: Két qua sdy trén Khé Qua dang lat véi nhiét o sdy khac nhau

3.5. So sanh véi san phim trén thi trueon
Qua céc thyc nghiém trén, nhan thiy rang néu thuc hién sy ¢ nhiét do say 65°C cho san pham Kho
Qua vei do day 5Smm, cho nhiéu két qua uu diém nhat. Vi vay, nghién ctru nay thyc hién say lai v&i ché do
sdy nay véi thoi gian sdy 1a 9 gio, dé san pham dat dwoc d6 am yéu cau trong bao quan. Két qua s& duoc so
sanh vai san pham trén thj truong, cu thé chon san pham trong siéu thi Emart. Két qua duoc thé hién qua
Hinh 8. Qua d6, d& thay rang, san pham cta nghién ctru ¢6 mau sic tét hon, mau xanh ctia san pham gan
nhu con tu nhién, trong khi do san pham trén thi truong da bi bién ddi sang den. V& d6 4m cua san pham
khi tién hanh sdy & ché do nay da dat dwoc 29.12%, nhu vay da dap tng dugc yéu cau vé d6 am bao quan.
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Hinh 8: So sanh san pham thuc nghiém véi sin  Hinh 9: P4 thj quan hé giira thoi gian va vat liéu siy (Kho
pham trén thi truong Qua) day 5mm trong 9h

4. KET LUAN

Qua nhiing két thi nghiém va hinh anh san phim thu dugc néu trén. Ta nhan thay ring do day san pham
anh hudng 16n nhat dén qua trinh siy khé qua, do day cang lén thi thoi gian sdy cang lau va nguoc lai. Sau
do 1a nhi€t do say, vei nhiét d6 cang cao thi thoi gian say cang giam nhung anh huong rat nhidu dén mau
sac cua san pham. Véi dbi tuong sdy la khod qua va str dung dén Halogen trong pham vi nghién cau thuc
nghiém nay, thi san pham c6 do day 5mm, say & nhiét d6 65° C, trong 9 gid véi do am cudi 1a 29.12%, con
luru lai mau sic xanh tu nhién, dam bao chét lugng, phu hop véi didu kién sir dung va bao quan trong thoi
gian dai.
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