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ABSTRACT

The lime tree is a high potential crop in the Mekong River Delta. The
assessment of the fruit’s quality is necessary as a basis for production and
application in processing technology to add value for lime fruits. This study
aimed to assess the fruit’s quality parameters of common lime cultivars in
Mekong River Delta. “Chanh khong hat” (Citrus latifolia), “chanh giay”
(Citrus aurantifolia) and “chanh bong tim” (Citrus limonia) were analyzed
in terms of physicochemical parameters (e.g. pH value and juice color), juice
percentage, total soluble solids (TSS), total titratable acidity (TTA) and sugar
content. Vitamin C and citric acid were analyzed by high-performance liquid
chromatography. The technological index of the fruits was also calculated
and compared. The results showed that “chanh khong hat” was relatively
high in TSS (8°Brix). The highest fruit percentage (40%), total sugar (2.11
9/100 mL), total vitamin C (32.5 mg/100 mL) and technological index (3.2)
were found in “chanh khong hat” cultivar. The findings indicate that “chanh
khong hat” would be the most potential cultivar for juice processing.

TOM TAT

Chanh la mét logi cdy ddc thiy va phit hop thé nhudng & Pong bang Séng Ciiu
Long. Viéc danh gid cdc chi tiéu chdt leong ciia qua chanh la can thiét lam
co s6 cho sdn xudt va img dung trong cong nghé ché bién nham lam tang gid
tri ciia qua chanh. Trong nghién ciru nay, dé danh gid chi tiéu chdt heong mot
56 logi chanh phé bién ¢ Pong bang Séng Ciru Long, ba giong chanh la chanh
khéng hat (Citrus latifolia), chanh gidy (Citrus aurantifolia) va chanh bong
tim (Citrus limonia) da dwoc phdn tich va so sanh vé cdc chi tiéu nhw héa 1y
(pH va mau sdc nwée chanh), ty 1é thu hoi dich, ham lwong chdt rdn hoa tan,
acid tong va ham luong duong. Ham lwong vitamin C va citric acid cing da
dwoc dinh heong bang phuong phdp sdc ky long hiéu nang cao. Ngoai ra, chi
SO ky thudt cua ting giong chanh ciing duoc tinh toan va so sanh. Két qua cho
théy chanh khéng hat c6 ty 1¢ thu hoi dich cao nhdt (40%), dich chanh khéng
hat ¢6 ham lwong chdt rin hoa tan cao (8°Brix), ¢6 ham heong vitamin C (32,5
mg/100 mL) va dwong tong (2,11 g/100 mL) cao nhdt. Qua tinh todn, chanh
khong hat co chi 56 ky thudt cao nhdt (3,2). Cdc két qua thu dwoc chi ra rang
trong ba giéng chanh khdo sat thi chanh khéng hat ¢é cdc chi tiéu chat lhwong
cao nhdt va phit hop dé sir dung lam nguyén liéu cho ché bién cdc san pham
tir chanh.
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1. GIOI THIEU luong citric acid, ham lugng dwong, ham luong
vitamin C (ascorbic acid) va chi sb ky thuat
(technological index) thuong dwoc sir dung dé déanh
gi4 chit lugng cua qua chanh (Kluge et al., 2003;
Sun et al., 2019). Trong nghién ctru nay, cac chi tiéu
chat luong cua ba giéng chanh 1a chanh khong hat,
chanh gidy va chanh bong tim dwgc danh gia phan
tich nham muc dich 1am co sé chon gidng chanh phu
hop cho cong nghé ché bién nudc chanh,

Tai cac nudc Pong Nam A, chanh (tén tiéng Anh
la lime) thudc chi Citrus, dugc su dung rong rai lam
gia vi, nude ép, nudc bd sung hwong vao trong nhiéu
thuc pham khac. Ngoai ra nude chanh con chira cac
chat co hoat tinh sinh hoc dugc sir dung phong chira
bénh scurvy (hay con goi la bénh scorbut, nguyén
nhan 13 do thiéu hut vitamin C, c6 thé din dén suy
nhuoc, viém loét loi va xuat huyét ty phat), ching
khong tiéu, giam sét va giam ho (Theansuwan et al., 2. VAT LIEU VA PHUONG PHAP
2008). Gan day, cac nghién ctu chi ra ring nuéc NGHIEN CUU
chanh ¢6 dic c6 dic tinh khang khuan, chéng oxy
hoéa va c6 chirc nang bao vé ton thuong té bao gan
do tac hai cua ruou (Oikeh et al., 2016). Theo uéc Nguyén li¢u chanh: chanh dwoc thu hdi tai xa
tinh, hién tai Viét Nam c6 khoang 10.000 hecta Thanh Loi, Bén Luc, Long An vio thang 4 nam
chanh cho san lugng khoang 60.000 tin/nim (Ho 2020 va van chuyén ngay trong ngay vé truong Dai
Cao Viét, 2016). Hién tai, qua chanh ¢ Viét Nam hoc Nong Lam Thanh phd H6 Chi Minh. Chanh

2.1. Nguyén vat li¢u

dugc st dung chu yéu ¢ dang tuoi va rét it duoc su dugc th‘u hai trong Céf: W?n chanh c6 d¢ tudi cay
dung dé ché bién va tang gia tri st dung cua qua chanh tir 5-10 nam. Céc giong chanh dugc chon lya
chanh. O Bong bang Séng Ciru Long (PBSCL), ton duya trén céc tai liéu mo ta va cac nghién ctru co lién

tai nhiéu gidng chanh khac nhau nhu chanh khong guan (KhaAn etal., 2017; Trén’.S}? !‘”éu vactv., 2011)
hat (Citrus latifolia), chanh gidy (Citrus Chanh khéong hat dugc thu hai ¢6 vo xanh, qua hinh

aurantifolia) va chanh bong tim (Citrus limonia) cau, hoi elip, dau qua cut, dit qua bau, qua c6 duong
(Dang Thi Yén va ctv., 2020; Tran Sy Hiéu va ctv., kinh trung binh khoang 5,1 cm (Hinh 1A). Chanh
2011). Tuy nhién, chua c6 nghién ciru di sau phan gidy duoc thu hdi c6 vo xanh, hinh cau, dau qua cut,
tich chi tiéu chat luong qua chanh ciia cac giéng dit qua hinh vii, duong kinh trung binh 3,5 cm (Hinh
chanh dé 1am co s cho viéc chon gidng chanh phu 1B). Chanh bong tim duoc thu héi ¢6 vo xanh, hinh

hop phuc vu cho cong ngh¢ ché bién. Céc chi tieu  Cau khong doi ximg, dau qua I6i hinh that ¢ chai,
nhur ty 18 thu hdi dich, gi tri pH ctia dich chanh, ham dit qua cut, dudng kinh qua trung binh khoang 4,5
lugng chat ran hoa tan, ham luong acid tong, ham cm (Hinh 1C).

Hinh 1. Céc gidng chanh dwgc thu hai va sir dung trong nghién ciru
chanh khéng hat (A), chanh gidy (B) va chanh bong tim (C)

Héa chét: cac hoa chét theo chuén phan tich 2.2. Phwong phap phén tich
dugc su dung trong nghién clru nay nhu: 3,5- Xic dinh ty 1§ vé: chanh khoang 1.000 g c6 kich
D|n.|trosaI|cyI|c gud (VWR, Slgmg-AIdrlch, M), ¢d trong ddng duoc can va ghi nhan trong luong ban
sodium  hydroxide (Merck Millipore, Dic), dau, chanh dugc boc hét vo xanh va vo lya bang tay.

phenolphtale_in ) (Merck  Millipore, biic), Sau d6, vé chanh dugc can va ghi nhan trong luong.
hydrocholoric acid 37% (Emsure ACS, Merck, Ty 1& v duogc tinh toan va bidu thi bang % (w/w)

brc), ortho-phosphoric acid 85% (Emsure ACS, ctia vo chanh va trong lugng chanh ban dau.
Merck, buc), citric acid (ExpertQ ACS, Scharlau, N

Tay Ban Nha), ascorbic acid (ExpertQ ACS, Xac dinh ty 1& thu hoi dich: chanh khoang
Scharlau, Tay Ban Nha), acetonitrile (Merck 1.000 g co kich ¢ tuong dong duoc can va ghi nhan
Millipore, Dirc). trong lugng ban dau. Sau do, chanh dugc cat lam déi
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theo chiéu ngang nhu mé ta trong nghién ctru cia
Topi (2020). Dich chanh dugc thu nhan, loc thit qua
va hat (néu co) va dugc can dé ghi nhan trong lugng.
Ty I& dich (% w/w) dugc tinh nhu sau: % dich chanh
= (khdi lugng cua dich chanh/khdi lugng qua ban
dau) x 100.

Xac dinh pH cua dich chanh: gia tri pH cua
dich chanh dugc do bang may do pH (HI2210-02,
Hanna Insturments, Y). Dau dién cuc do pH duoc
nhiing vao dich chanh (10 mL) chira trong mét 6ng
nghiém ly tam bang nhua (50 mL). Gia tri pH duoc
ghi nhan khi gia tri hién thi trén man hinh may do
pH 6n dinh.

Xac dinh mau cia dich chanh: mau cta dich
chanh dugc xac dinh bing may do mau cam tay
(CR-400 Chroma, Konica Minolta, Nhat Ban). Dich
chanh (50 mL) duoc cho vao ly cbc thuy tinh 100
mL. Nén duéi day coc thiy tinh 1a nén tring. May
do mau duoc do theo phwong thing ding tir trén
xudng dé ghi nhan cac gia tri L*, a* va b*. Cho mdi
loai chanh 5 mau dugc chuan bj va sir dung trong
phuong phap do mau.

Xac dinh ham lwgng acid tong (total titratable
acidity, TTA): dich chanh dugc chuan bi va pha
loang 10 l4n, sau d6 10 mL dich chanh dugc chuin
d6 véi NaOH 0,1 N voi chat chi thi mau la
phenolphtalein (Jamil et al., 2015). Gia tri TTA
dugc tinh toan nhu sau: % TTA = (Vnaon X chi $6
acid chuyén d6i x 10/10 (mL dich chanh)) x 100.
Trong @6, citric acid dugc sir dung dé chuyén ddi
sang acid téng vai chi sé chuyén doi 1a 0,0064.

Xac dinh ham hrgng chét rin hoa tan (total
soluble solids, TSS): TSS duoc xac dinh bang khuc
xa ké cam tay (MASTER-20q, Atago Co. Ltd., Nhat
Ban). Vi mdi gidng chanh, TSS duoc do doc 1ap 3
mau khac nhau, két qua biéu thi bang °Brix.

Xic dinh chi s6 ky thuat (Technological
index, T1): chi s§ ky thuat dwoc tinh toan dua trén
gia tri ctia TSS va % dich (Kluge et al., 2003), theo
cong thire nhu sau: TI = (TSS x % dich chanh)/100.

Xac dinh ham lwgng dwong khir va dwong
t6ng phuong phap xac dinh duong khir va duong
tong dya trén phuong phép cua (Bagkan et al., 2016)
VGi mot s6 thay do6i. Bé xac dinh duong khu dich
chanh duoc Vit tuoi va sir dung ngay dé xac dinh
ham lugng duong. Dich chanh dugc ly tam (5.000
vong/phut) trong 10 phut va dugc pha loang 50 1an
v&i nudc khirion. Sau d6 2 mL dich chanh pha loang
dugc cho vao dng nghiém thiy tinh co nép. Tiép
theo, 2 mL dung dich 3-amino-5-nitrosaicylate
(DNS, 100 mL dung dich thuéc thir DNS chira 1 g
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DNS, 20 mL dung dich NaOH 2 N, 30 g sodium
potassium tartrate va nu6c¢ khu ion) dugc cho vao
ong nghiém chira dich chanh da pha loang. Ong
nghiém duoc van chat nép ddy va dun soi trong bé
diéu nhiét trong 5 phat. Mau cta phan tng dugc do
& bude song 540 nm bang may do quang phd (Jasco
V-730, Nhat Ban). Glucose duoc sir dung lam chudn
dé dinh luong ham luong duong khir trong mau
chanh. Dé xac dinh duong tong, duong khong khir
trong 15 mL dich chanh sau ly tdm chira trong mét
6ng nghiém thuy tinh duoc thiy phan bang 0,5 mL
acid hydrochloric ddm déc (37%) trong 10 phut &
nhiét d6 60°C. Sau d9, dich thity phan acid dugc lam
lanh trong chau da va 7,5 mL NaOH 2 N dugc cho
vao 6ng nghiém dé trung hoa acid. Dich chanh thity
phan duogc pha lodng 50 1an va thuc hién phan tng
mau v6i thudc thar DNS nhu trén (phan xac dinh
duong kh).

Xac dinh ham lwgng ascorbic acid va citric
acid bang phwong phap sic ky léng (HPLC):
phuong phap dinh lwong dong thoi ascorbic va citric
acid dwa trén phuong phap sic ky long hiéu ning
cao dugc phat trién boi Uckoo et al. (2011) voi mot
s6 thay doi. Dich chanh duoc Vit twoi (trong vong 1
gio) va duoc chuyén vao dng eppendoff va ly tim
lanh & 4°C trong 10 phut (5.000 vong/phut), phan
dich trong dugc hut ra va pha lodng 6 1an véi ortho-
phosphoric acid 3 mM. Dich pha loang duoc loc qua
dau loc PTFE (15 loc 0,45 pm) va chuyen vao 6ng
vial HPLC dé chuan bi chay mau. Mau dugc phan
tach bang hé théng HPLC (LC-20AD, Shimadzu,
Nhat Ban) véi hé théng bom SIL-20A c6 tiém mau
ty dong, dau do UV-VIS SPD-20A, bo loai khi
DGU-20A3. Toan bd hé théng két nbi qua CBM-
20Alite controller. Pha dong dugc dung dé phan
tach 1a ortho-phosphoric acid 3 mM. Pha tinh la ct
C18 pha dao (Inertsil, ODS 3, Nhat Ban). Ché do
phan tach 1a ché do ddng dong vai toe do dong 1a 1
mL/phut. Citric acid dugc phat hién & budc song
223 nm trong khi ascorbic acid dugc phat hién &
budc song 254 nm.

2.3. Xirly sb ligu
~ Sb ligu tir céc thi nghiém duoc thdng ké va xir 1y

sO liéu va v& d6 thi bang phan mém Prism 8.0.1
(GraphPad Software, San Diego, CA, MyY).

3. KET QUA VA THAO LUAN

3.1. Ty 18 vé va ty I¢ thu hdi dich, pH va

mau sac cia dich chanh

Ty 18 vo va ty 1¢ thu hdi dich 1a hai chi s quan
trong danh gia chat lugng cua qua chanh. Trong
nghién ctru nay, cac gidng chanh dugc khao sat co
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ty 1& vo dao dong tir 15,9 dén 19,5% (Bang 1).
Chanh khong hat c6 ty 18 vo thap nhét trong khi
chanh gidy c6 ty 1& vo cao nhat. O chi tiéu ty 18 thu
hdi dich, chanh khong hat c6 ty 1& thu hdi dich cao
nhat so véi cac giéng chanh khac (p < 0,05). Chanh
khong hat dat ty 1¢ thu hoi dich khoang 40% trong
khi chanh bong tim va chanh gidy chi dat ty I¢ thu
hoi dich tuong tng 1a 36% va 37%. Ty I thu hoi
dich cua chanh khong hat trong nghién ctru nay
tuong duong vai ty 1& thu hoi dich dugc bao cio
trong cac nghién ctru tru¢c. Theo Rangel et al.
(2011), chanh khong hat c6 ty 1¢ thu hdi dich 1a 44%.
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Theo nhém tac gia nay, ty 1¢ thu hdi dich co thé bién
dong theo ty 18 vo qua, néu ty 1¢ vo qua cao thi ty Ié
thu hoi dich s& thap. Diéu nay thé hién rd trong
nghién ctru nay khi chanh khong hat ¢6 ty 1¢ vo thap
va twong tng co ty 1é thu hdi dich cao. Ty 1é thu hoi
dich quyét dinh dén chi s k¥ thuat cia qua chanh
va do d6 1a mot yéu té anh huong dén tng dung
trong ché bién cua qua chanh vé sau (Kluge et al.,

2003; Rangel et al., 2011). Xét vé ty 1& thu hoi dich,
chanh khong hat c¢6 tiém nang cao nhit dé lam
nguyén liéu cho céc quy trinh ché bién cong nghiép.

Bang 1. Ty 18 vé, thu héi dich pH va mau sic dich chanh ciia ba giéng chanh khac nhau

Ty 18 vé Ty 1é thu hoi

Mau siic dich chanh

Mau chanh (%) dich (%) pH L* a* b
Chanh khéng hat  15,9+0,1°  399+0,1* 2,10+0,04> 31,76+0,32° -0,37+0,03% 5,77+0,10°
Chanh gidy 19,5+£0,32 372+08° 2,06+0,04" 34,45+0,33% -2,63+0,14° 4,68+0,20°
Chanhbongtim  17.3+0,1° 36,0+0,7° 220+0,02* 33,55+0,40° -0,32+0,06° 9,60=+0,18°

Cac gid tri duoc trinh bay la gia tri trung binh va dé léch chudn (Mean + SD). Trong ciing mét Cot, cdc gid tri ¢6 chi
cadi giong nhau thi khong khac biét vé mat thong ké ¢ mire do tin cay 95%

Két qua do pH cho thy cac gidng chanh khac
nhau khong khac biét dang ké vé gia tri pH mic du
két qua xur 1y thong ké cho thdy chanh bong tim ¢
chi s6 pH cao nhit (gia tri pH 2,2; sb liéu Bang 1).
Gia tri pH cua dich chanh trong nghién ctru nay kha
tuong dong vai gia tri (pH 2,23) dugc bao cio trong
nghién ctru cua Castricini et al. (2017). V& chi tiéu
mau sac, mdi giéng chanh cho mau sic dich dic th.
Gia tri L* thé hién d¢ sang (lightness), gi4 tri a* thé
hién gam mau tir xanh luc dén do va gia tri b* thé

hién gam mau tir xanh dén vang (Aadil et al., 2013).
Theo s6 lidu & Bang 1, tat ca cac giéng chanh c6 mau
hoi t6i (L* c6 gia tri tir 32-34), dich chanh gidy c6
mau xanh lyc dic trung va it vang hon hai mau dich
chanh con lai (a* =-2,63 va b* =4,68). So sanh gitra
chanh khong hat va chanh bong tim cho thiy chanh
bong tim ¢6 mau vang hon han so véi chanh khong
hat mic du vé gam mau xanh luc, ca hai loai chanh
nay khong khac biét c6 y nghia vé mit thong ké
(p>0,05).

Béng 2. Cac chi sé chat lrong va k¥ thuit cia ba giéng chanh

Ham lwong chit Ham lrong acid

Ham lwgng duwong

MAu chanh rin hoa tan - TSS tong - TTA t(ljll;‘\:(: _ll(_}ll DPuong khir Puong tong

(°Bx) (9/100 mL) : (9/100 mL) (9/100 mL)
Chanh khong hat 8,0+0,12 6,50 £0,03°  3,2+0,00 127+0,012 2,11 +0,022
Chanh gidy 8,1£0,12 6,62 + 0,032 3,0£0,0°  0,67+0,03° 1,12 +0,05°
Chanh bong tim 7,7+0,1° 6,17 + 0,04° 2,8+0,1°  0,02+0,00° 0,03 +0,01°¢

Cac gid tri duoc trinh bay la gia tri trung binh va dé léch chudn (Mean + SD). Trong ciing mét Cot, cdc gid tri ¢6 chi
cadi giong nhau thi khdng khac biét vé mat thong ké ¢ mire do tin cdy 95%

; TSS: total soluble solid; TTA: total titratable acids; TI: technological index

3.2. Téngham luwgng chit rin hoa tan (TSS)
va tong ham lwong acid (TTA)

Két qua do ham luong chét rin hoa tan (TSS) cua
cac gidng chanh khac nhau duoc trinh bay ¢ Bang
2. TSS ciia cac gidng chanh nam trong khoang 7,7
dén 8,1°Brix. Chanh khong hat va chanh gidy c6 gia
tri TSS cao hon chanh bong tim vé mat thong ké ¢
muc do tin cay 95%. Gia tri TSS cua cac gidng
chanh 14 tuong ddi thap so véi cac nghién ctru trudc
day (Castricini et al., 2017; Raddatz-Mota et al.,
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2019; Rangel et al., 2011;). Theo cac tac gia, diéu
kién canh tac c6 thé anh huong dén ham luong chit
rin hoa tan ciia chanh thu hoach. Gia tri TSS anh
huong dén chi sé ky thuat cua chanh. Két qua dé
Xuét rang chanh khong hat va chanh gidy tiém ning
hon chanh bdng tim trong san xuét ché bién.

Vé chi s6 acid tong, cac gidng chanh c6 gia tri
TTA trong khoang 6,17-6,62%. Cac gia tri nay kha
tuong dong voi cac gia tri dugc phan tich trong
nghién cuu trude day (Raddatz-Mota et al., 2019;
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Sun et al., 2019). Chanh gidy c6 ham lugng acid cao
nhat (6,62%, p<0,05). So v&i chanh khong hat thi
chanh bong tim c6 ham lwong acid thdp hon
(p<0,05). Chi sb acid tong thé hién chanh co thé
dong gop vao tang cudng vi chua néu dugc ché bién
lam san pham ting cuong gia vi. Chanh gidy va
chanh khong hat cho vi chua dac trung hon so véi
chanh bong tim nh¢ vao gia tri TTA cao hon nhu
dugc phan tich trong nghién ciru nay (Bang 2).
3.3. Chi sb ky thuat ciia chanh
(technological index, T1)

Chi sb ky thuat dugc tinh toan dwa trén phan
tram dich qua thu duoc va tong ham lugng chat ran
hoa tan. S6 liéu tinh toan duoc thé hién trong Bang
2. Trong ba giéng chanh dugc nghién ctu, chanh
khong hat cho chi s ky thuat cao nhat (3,2 va
p<0,01). Gia tri nay phu hop véi cac chi tiéu dugc
phan tich trude d6 nhu ham lwong chat rin hoa tan,
ham luong acid va ty 1¢ thu hdi dich. Mac di ham
lugng chat rén hoa tan ciia chanh khong hat khong
cao nhat nhung bu lai, ty I& thu hdi dich cua chanh
khong hat cao hon hin so véi hai giéng chanh trong
nghién ctru ndy. Chi s6 ky thuat 1a chi s6 quan trong
danh gia chat lwong cho riéng qua chanh (chi
Citrus). Chi s6 TI cang cao thi chanh ¢ chat lwong
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cang cao cho san xgét (Kluge et al., 2003’; Obeed &
Harhash, 2006). Két qua tinh toan chi so TI chi ra
rang chanh khong hat co gié tri cao nhat d¢ ung dung
trong cong ngh¢ ché bién.

3.4. Ham lwgng dwong khir va dwong tong

Puong khir va duong téng cua cac gidng chanh
dugc phan tich va két qua dugc trinh bay trong Bang
2. Gia tri duong khir va duong tong cac giéng chanh
1a rat khac biét. Nhin chung cac gidng chanh ¢6 ham
luong dudng thap (<2,5%) & tat ca cac gidng chanh.
Két qua phan tich nay 1 phii hop véi cac nghién ctu
trude day (Jamil et al., 2015; Rangel et al., 2011).
Ham luong dudng dac biét rat thiap o giéng chanh
bong tim. Nhu vay trong cc thanh phan héa hoc
chinh cua chanh bong tim da s 1a acid hiru co.
Trong nghién ciru cta Rangel et al. (2011), tac gia
béo cdo rang ham luong dudng sucrose (duong
khong khir) 13 cao nhét. Tuy nhién trong nghién ctru
nay ham lugng duong khir 1a cao hon (& chanh
khong hat) hoic twong dwong (chanh gidy) so véi
duong khong kh.

3.5. Ham lwgng vitamin C va ham lwgng

citric acid
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Hinh 2. Sic ky d6 phén tich dong thoi ham hreng citric acid (223 nm, phia trén) va ascorbic (254 nm,
phia dwdi) bang sac ky 16ng hiéu ning cao (HPLC)

A: citric acid va ascorbic cua Chudn; B: citric acid va ascorbic mdu chanh khéng hat; C: citric acid va ascorbic mau
chanh giay va D: citric acid va ascorbic mau chanh bong tim
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Trong nghién cru nay, ham lugng ascorbic acid
va citric acid duge phan tich ddng thoi bang phuong
phép sic ky 1ong hiéu ning cao. Két qua phan tich
cho thiy citric acid dugc phat hién & & budc song
223 nm va co thoi gian luu 1a 12,5 phut trong khi
ascorbic acid dugc phat hién ¢ budc song 254 nm,
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¢6 thoi gian luu 1a 6,25 phut (Hinh 2A). Cac dinh
ctia citric acid va ascorbic trong cdc mau chanh c6
do6 phéan tach rd (Hinh 2B, 2C va 2D). Phuong phap
sic ky 16ng hiéu nang cao dugc sir dung 1a phu hop
dé dinh luong ddng thoi vitamin C va citric acid
trong cac mau chanh.
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Hinh 3. Ham hrong ascorbic acid (A) va citric acid (B) ciia cac giong chanh khac nhau

*: khdc biét cé ¥ nghia thong ké (p<0,05); ** khdc biét ¢6 y nghia thong ké (p<0,01); ns: khéng c6 khdc biét cé ¥ nghia

thong ké

Ham lugng vitamin C (ascorbic acid) va citric
acid 1a hai chi tiéu hoéa hoc quan trong cua trai cay
ho cam quyt (citrus). Trong nghién ctu nay, ba
gidng chanh dugc dinh luong ham luong vitamin C
va citric acid bing HPLC va két qua duoc trinh bay
qua Hinh 3. Ham luong vitamin C cia cac mau
chanh 1a rat khac biét va dao dong trong khoang
15,2-32,6 mg/100 mL (Hinh 3A). Chanh khong hat
¢6 ham luong vitamin C cao nhat so véi chanh gidy
va chanh bong tim (p<0,01). Ham lugng vitamin C
trong chanh khong hat trong nghién ctru nay cao hon
rat nhiéu (32,6 mg/100 mL so véi lan luot 1a 22,8
mg/100 mL; 23 mg/100 mL) nhu trong bao céo cua
Rangel et al. (2011) va Raddatz-Mota et al. (2019).
Chanh khong hat ¢ Viét Nam co thé 1a ngudn bd
sung vitamin C cao nhat trong cac gidng chanh.

Citric acid 1a acid hitu co chinh va dac trung cta
dich qua chanh. Céc gidng chanh trong nghién ctu
nay ¢6 ham lugng khoang 5,7 g/100 mL nudc chanh.
Gitra cac giéng chanh khong c6 su khac biét vé mat
thong ké vé& ham luong citric acid (Hinh 3B). Céac
gidng chanh trong nghién ctru nay c6 ham luong
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citric acid twong ddi thap so véi bao cao cua Sun et
al. (2019) (5,7 so vai 7,5 g/100 g).

4. KET LUAN

Ba giéng chanh 1a chanh khong hat, chanh gidy
va chanh bong tim da dugc phan tich cac chi ti€u
chat lugng qua. Két qua cho thiy chanh khong hat
¢6 chi s k¥ thuat, ham luong vitamin C va ty 16 thu
hdi dich va ham lwong dudng khir, dudng tong cao
nhat trong khi cac chi tiéu khac nhu ham lwong chét
ran, tong ham lwong citric acid ciing rat cao. Két qua
danh gia cho thiy chanh khong hat ¢6 tiém ning (ng
dung cao nhét trong cong nghé ché bién so véi chanh
gidy va chanh bong tim. Két qua dat duoc trong
nghién ctru nay co thé st dung lam co s¢ dé chon
gidng chanh phu hop cho thwong mai hoa, dic biét
trong linh vuc ché bién nudc chanh thanh cac san
pham c6 dac hay say phun.

LOI CAM ON
Nghién ctru dugc thuc hién dudi su tai trg kinh

phi cua chuong trinh “Nghién ciu tng dung va phat
trién cong nghé tién tién trong bao quan, ché bién
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néng thuy san vang béng bang song Ciru Long”, bai
bao 1a san phim cia dé tai cidp B6 ma sb
CT2020.01.NLS.06. Nhom tac gia cong bd khong
¢6 xung dot vé quyen tac giad. Nhom tac gla xin cam
on cong ty C6 phan Thuong mai va Dau tu Chanh
Viét Long An da cung cap nguyén liéu chanh cho
nghién ctru nay.
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