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DINH LUQ'NG SAPONIN VA POLYSACARID TOAN PHAN TRONG
DUQC LIEU PANG SAM THU HAI TAI SUNG TRAI - HA GIANG

Nguyén Thu Quynh, bam Khai Hoan, Bui Thi Thanh Cham, Ngo Thj Loan,
Nguyén Duy Thw, To Hoai Anh, Nguyén Thi Mai Anh(¥*)

TOM TAT

Muc tiéu: Xac dinh dugc ham Iu’dng saponin va
polysacand toan phan trong dugc liéu dang sdm va
cao dang sam (CodonopS|s javanica (Blume) Hook. f.
Thoms) thu hai tai xa Sung Trai, Ha G|ang Phu‘dng
phap nghlen cu’u binh Ierng saponin toan phan
trong ca dang sam théng qua phan Lrng tao mau
Rosenthaler va do quang phé t{r ngoai kha kién UV- Vis
tai budc séng 550 nm, so sanh véi chat chudn
g|nsen03|de Rb1. Binh Ierng polysacarid toan phan
trong cll ddng sam bang phuong phap phenol -sulfuric
va do quang phé tir ngoai kha kién cua san pham tai
budc song 492 nm, so sanh chat chuan D- Glucose
Két qua nghlen ciru: P3 xay dung va thdm dinh
phuong phap dinh Iugng ve khoang tuyén tinh, do
ddng, do lap lai, do chinh xac. Ap dung perdng phap
dinh Ierng de d|nh Ierng saponin toan phan va
polysacarid trong cu dang sam thu hai tai Sung Trai,
ha Giang thu dudc saponin toan phan 5,14 £ 0, 17%
va polysacarid 21,59 + 0,68% trong du’dc liu kho

Ta  khoa: Dang sam; saponin toan phan;
polysacarid toan phan; quang phd UV-Vis; ginsenoside
Rb1, D- glucose.

SUMMARY
QUANTIFICATION OF TOTAL SAPONINS AND
TOTAL POLYSACCHARIDES IN CODONOPSIS
JAVANICA (BLUME) HOOK. F. THOMS FROM

SUNG TRAI COMMUNE, HA GIANG PROVINCE
Objective: To determine the content of saponins
and total polysaccharides in Codonopsis javanica
(Blume) Hook f. Thoms in Sung Trai commune, Ha
Giang province. Methods: Quantification of total
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saponins in the medicinal herb through Rosenthaler
reaction to produce the colored product. Measure the
color intensity of this product by the UV-Vis
spectrophotometer at 550 nm. Total polysaccharides
in medicinal plants were quantified by the phenol-
sulfuric method to produce the colored product.
Measure the color intensity of this product by the UV-
Vis spectrophotometer at 492 nm. Research results:
Developed and validated a quantitative method for
linearity, accuracy, repeatability. Applying these
quantitative methods to quantify total saponins and
polysaccharides in Codonopsis javanica (Blume) Hook
collected at Sung Trai, Ha Giang. Quantitative results
showed that total saponins were 5.14 = 0.17% and
total polysaccharides were 21.59 + 0.68% in dried herbs.

Keywords: Codonopsis javanica; total saponins;
total polysacarides; the UV-Vis spectrophotometer;
ginsenoside Rb1, D-glucose.

I. DAT VAN PE

Cay Pang sam hay con goi la dédng sam Viét
Nam cé tén khoa hoc la Codonopsis javanica
(Blume) Hook.f.,, thuéc ho Hoa chudng
(Campanulaceae) [8]. Pay la mot loai cay thubc
quy, sé'ng ldu nam, than moc bo hay leo. Pang
sam la cdy nhiét ddi dugc tim thdy & Trung
Quac, Myanma An PO, Nhat Ban, Lao va Viét
Nam. O nudc ta, d&ng sadm chi yéu phan bd &
cac tinh Lai Chau, Lao Cai, Ha Giang, Son La,
Yén Bai, Tuyén Quang, Phu Tho, Cao Bang, Lang
San, Hoa Binh, Thanh Hdéa, Nghé An, Kon Tum,
L&m D6ng, Quang Nam [2]. Dang sdm dugc dua
vao Sach Do Viét Nam (2007), dudc goi la "Nhan
sam cla ngudi nghéo" vi c6 cbng dung gan
giéng nhu nhan sam ma lai ré tién nhu tdng
cudng thé luc, chéng suy nhudc, kich thich cac
hoat dong n3ao bd, chéng oxy hda, chdéng lao
hoa, phong ch6ng mot s6 ung thu, tédng sic dé
khang [2], [4].
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Trén thé gidi da cd cac nghién clitu vé thanh
phan hod hoc cla dang sam, cac nghién cliu chi
ra rang trong cdy c6 ch@fa cac hgp chat
polyacetylen, terpenoid, alkaloid, glycosid,
flavonoid, saponin va polysaccharid. Trong dd, cu
ddng sam co6 chifa cac thanh phan chd yéu gém
saponin va polysaccharid. Bai bao nay chung toi
muc dich xac dinh ham Ilugng saponin va
polysaccharid toan phan trong ci dang sam dugc
thu hai tai xa Sing Trai, tinh Ha Giang.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CU'U
Poi tuong, thai gian, dia diém nghién ciru:
Doi tuong nghién cau: Ci clia cdy dang

sam (Codonopsis javanica (Blume) Hook.f.) 2

ndm tudi dudc thu hoach vao thang 12 tai vudn

trong cia TNHH An Toan Thuc Phdm Ha Noi tai
xa Sung Trai, Ha Giang. Dugc liéu dugc thai
madng va sy G 40 -55°C cho dén khi d6 8m <10%.

Hinh 1. Hinh anh cd dang sém trong nghién cul

Trang thiét bi nghién clu: Can phéan tich
Sartorius TE 214S cua Nhat; Can ky thuat
Sartorius TE 3102S clia Nhat; Tu sdy ETROLAB
cla Puc; May siéu am Banson; Thiét bi co quay
chan khdng Etrolab; Can xac dinh ham 8m nhanh
Sartorius; Bép dién tr va dung cu thuy tinh ding
trong phan tich.

Hda chat nghién clru: Chat chudn ginsenoside
Rb1 ham lugng 98,9% cua Trung Qudc, D-
glucose ham Iugng 99,8% cua Trung Qudc,
lobetyolin ham Iugng 98,8% clia Trung Qudc.
Hdéa chat n- buthanol, chloroform, vanillin, acid
percloric, acid acetic bang, acid sulfuric dam dac,
phenol,... dat tiéu chuan tinh khiét héa hoc.

Thdi gian nghién ciu: T thang 07/2021 dén
thang 12/2021.

Dia diém nghién cu: Phong thi nghiém Khoa
Dugc- Trudng Pai hoc Y Dugc- Bai Hoc Thai Nguyén.

Phuong phap nghién ciru:

Phuong phap dinh Iu‘dng saponin toan
phan trong ci dang sam. Can 20g bot dugc
liéu, gdi vao tui loc, ngdm trong 100ml methanol
trong 24 gid. Dt tli vao 8ng chiét, d6 dung moi
d3 ngdm va bd sung methanol di 200ml vao
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binh cdu. Lap dung cu, dit 1én ndi cach thuy;
thdi gian chiét khoang 8 tiéng. D& dich chiét vao
coc md, chiét [an th(r hai véi 50ml methanol; gop
cac dich chiét roi cd cach thdy dén cdn. Thém
20ml nudc cdt vao cdn saponin da tinh ché,
khudy va l&c cho tan, chuyén sang binh gan
100ml, dung ether ethylic 1c d€ loai tap cho dén
khi 18p ether ethylic khong c6 mau (bd I6p
ether). Dich thu dudc lac véi n-butanol bdo hoa
nudc dén khi I6p n-butanol khong cé mau (n-
butanol da bdo hda nudc: Chuén bi dung dich n-
butanol va nudc vdi ty 1 6:2 (thé tich) va lac ky.
SU dung I8p trong & trén sau khi tach pha). Gop
dich n-butanol, b6c hci n-butanol dén con
khoang 4-5ml, cho vao chén can da say kho va
xac dinh khoi lugng trudc, boc hai dung moi thu
dugc can saponin toan phan. Ldy 10mg can
saponin pha trong ethanol 96% vira da 100ml.
Ldy 2ml dung dich nay tham gia phan U(ng
Rosenthaler vdi thudc thdr percloric 72% va
vanillin 5% trong acid acetic béang [10, 12] tao
san phdm mau tim hoa ca. Po cudng d6 mau
clia san ph5m phan L'mgfj budc song cue dai
(550nm) ctia dung dich mau nghién cru va dung
dich chuén, t’ d6 xac dinh ham lugng saponin
tong trong mau nghién cuu. Mau chudn dugc
thuc hién song song vGi mau thr nhung thay thé
c&n saponin bang 10mg chuén ginsenoside Rb1.

Phuang phdp phan tich dugc thdm dinh vé
tinh tuyén tinh, do 1&p lai, d6 ding va d6 chinh
xac theo hudng dan clia ACTD. Tir d6 4p dung
dé xac dinh ham lugng saponin toan phan trong
ct ddng sam thu hai & Sung Trai, Ha Giang quy
vé ginsenoside Rb1.

Phuong phap dinh Iu‘dng polysacarld
toan phan trong cu dang sam. Can chinh xac
209 bot ré dang sam, goi vao tui gidy loc, cho
vao cbc thuy tinh 200ml, ngdm bang 100ml nudc
trong 24 gid. Sau do dét vao binh Soxhlet chiét
trong 8 gid, lay dich chiét, loc, thu dich loc. CO
dac dich loc vé cao léng, thém ethanol 99%
(tuyét ddi) gap 3 lan thé tich dich ndi dé tao tua
polyssacrid, d€ qua dém trong ngdn lanh 400C,
ly tdm 6000 vong/phut trong 30 phut dé I8y tua
polysaccarid. Rlra tua polysaccarid 2 lan bang
Ethanol 99%, sdy G nhiét do 40°C cho dén khi
dd 8m duGi 3%. Can 0,1g tua polysacarid, pha
vGi nudc vira du 100ml, siéu am 10 phut, ly tam
3000 vong/phdt trong 8 phat, loc &y dich. Hut
10ml dich loc pha lodang 100ml (dung dich 1),
ti€p tuc hat 5ml dung dich trén (dung dich 1)
pha loang thanh 10ml thu dugc dung dich thir
(50ug/ml). Hut chinh xac 1ml dung dich thor
(chuan), thém 1ml dung dich phenol 5% va 4ml
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acid sulfuric déc, 18c déu, dé 10 phdt, do quang
budc séng 492nm [1]. Dung dich chudn D-
glucose (50ug/ml) dugc ti€n hanh lam phan (ng
dong thdi véi dung dich thr.

Phuong phap phéan tich dugc thdm dinh vé
tinh tuyén tinh, d0 1dp lai, d6 ding va d6 chinh
xac theo hu’dng dan cua ACTD. TU d6 &p dung
dé€ xac dinh ham lugng polysacarid toan phan
trong cl dang sam thu hai & Sung Trai, Ha Giang
quy vé D-glucose.

II. KET QUZ\ NGHIEN CU'U VA BAN LUAN

Két qua dinh Ivgng saponin toan phan
trong cu dang sam thu hai tai Sang Trai, Ha
Giang. Trong nghién cltu nay, dinh lugng
saponin toan phan dua trén viéc do cudng do
mau bang thiét bi quang phé tir ngoai kha kién
UV- Vis. Do vay, nghién cru khdo sat 3 yéu to la
nhiét d6 phan ('ng, thdi gian phan ng va nong
dd thudc thir dé€ luva chon diéu kién t6i uu cua
phan 'ng. Két qua thu dugc diéu kién nhiét do
phan (ng 80°C, thgi gian phan (ng 30 phut,
nong do thudc thar thudc thir vanillin/acid acetic
bang 3mg/ml, thé tich acid perchloric (72%) 1ml
la diéu kién to6i uu thuc hién phan ¢'ng tao mau.
Tién hanh thdm dinh phucong phap dinh lugng
vGi cac diéu kién phan (rng da Iua chon.

Xac dinh khoang tuyén tinh: Khao sat
khoang tuyén tinh gilta ndng dd chuan
ginsenoside Rbl va do hap thu theo phucdng
phap tién hanh & trén véi ndng dd chat chuén tur
4-32 pg/ml. V& d6 thi dudng chudn (hinh 2) va

sir dung MS-Excel d€ phéan tich hdi quy dugc
phugng trinh tudgng quan tuyén tinh y =
0,0187x- 0,0644 vGi hé s6 tudng quan R?=
0,9922.
0.6 -
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Hinh 2. D3 thi biéu dién su’ phu thudc mét dé
quang vao nong dé chuén ginsenoside Rb1

Nhu vay, trong khoang khao sat nong do tu 4
— 32 pg/ml, tai budc song 550nm cho thay co su
phu thudc tuyén tinh gilra d6 hap thu va néng do
chat khao sat v&i hé s6 tudng quan rat gan 1,
chirng to co su tuong quan tuyén tinh chdt ché
gilta do hap thu va nong doé chat khao sat.
Khoang tuyen tinh 1a 4 — 32ug/ml dé tinh Ierng
mau th(r can thiét cho dinh lugng, dong thdi tién
hanh thir d6 didng va do 1ap lai cia quy trinh
trong khoang tuyén tinh nay.

Do dang va do lap lai: Thém vao cac binh
dinh Ierng d3 c6sén 1 ml dung dich mAu thir véi
mot lugng chat chuén tuang (ng 8,0 -24 pg/ml,
ti€n hanh phan Uing va do quang tai budc séng
550nm. Qua trinh dudc Iap lai 06 [an.
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Hinh 3. D6 thi xéc dinh ham luong saponin toan ph3n co trong mau thi theo ky thudt
thém dudng chuén
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Bang 1. Két qua khao sat dé dung cua phuong phap

Cchuan thém Do hap thu A Cthu % tim lai
(ug/ml) 0 8 12 16 20 24 (Hg/ml)
Lan 1 0,444 | 0,579 0,66 0,676 | 0,776 | 0,852 26,90 102,0
Lan 2 0,457 | 0,584 | 0,599 | 0,742 0,79 0,862 25,73 97,5
Lan 3 0,466 | 0,591 | 0,664 | 0,779 | 0,818 0,86 26,93 102,1
Lan 4 0431 ] 0,534 | 0,597 | 0,684 | 0,714 | 0,845 24,85 94,2
Lan 5 0,457 | 0,566 | 0,618 | 0,725 | 0,787 | 0,852 25,96 98,4
Lan 6 0,449 | 0,547 | 0,585 | 0,668 | 0,769 | 0,817 26,86 101,8
TB =99,3; SD = 3,20; RSD= 3,22%

K&t qua tir bang va do thi cho thay, ty I€ tim
lai ciia saponin toan phan trong mau thir cao, c6
dd 1éch chuan tuong déi clia cac phép thir RSD
(%) thdp. Nhu vay phuong phap dat yéu cau do
ding va dd 13p lai. Nhu vdy, két qua thdm dinh
quy trinh cho thdy phuang phap vira xay dung co6
thé (mg dung dé dinh lugng saponin toan phan
trong cu dang sam thu hai tai sung Trai ha Giang.

Ap dung quy trinh trén dé xac_dinh ham
lugng clia saponin toan phan trong ré ddng sam
thu hai tai Sung Trai, Ha Giang két qua thu dudc
trinh bay bang 2:

Bang 2. Két qua dinh lugng saponin toan
phén trong cu ding sém thu hdi tai Sung
Trai, Ha Giang

Mau nghién clru Lan1l| Lan2|Lan3
Ham lugng saponin(%) | 5,30 | 4,97 | 5,30
TB 514
SD 0,17
RSD (%) 3,22

Ham lugng saponin toan phan trong cu dang
sam thu hai tai Sung Trai- Ha Giang cho ham
lugng saponin la 5,14 + 0,17 % cao hdn so Vdi
tiéu chuén saponin toan phan trong dang sam
cla Dugc dlen Viét Nam V [8], khi so sanh vdi
mot s6 mau ddng sam trong cac nghién clu
cling cho thdy, ham lugng saponin toan phan
trong ci dang sdm thu hai tai Sing Trai Ha
Giang cho ham lugng cao hon cao han Sam
Trung Quoc (1,99%) va sam Nhat Ban (2,22%)
[3], HOong Sam (2,4%) va Sam Tréng Han Qudc (3-
4%) [9] nhung thdp han trong Sam Puxailaileng
(12,64%) va Sam Ngoc Linh (15,75%) [5].

Két qua dinh Iu‘dng polysacarid toan
phan trong ci ding sam thu hai tai Stng
Trai, Ha Giang. Tudng tu nhu phu‘dng phap
dinh Iugng saponin, dinh lugng polysacarid toan
phan trong ci ddng sém dua trén viéc do cudng
dé mau bdng phucong phap phenol- sulfuric. Do
vay, nghién c(lu khao sat cac yéu td |a thé tich
thudc thir va thdi gian thuc hién phan ng dé Iua
chon diéu kién t6i uu ctia phan ng. Két qua lva
chon dugc thé tich thuSc thir phenol 5% la 1ml,
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acid sulfuric dac la 4 ml, thdi gian phan ting 10
phut la diéu kién t6i uu thuc hién phan (ng tao
mau. Tién hanh thdm dinh phudng phap dinh
lugng vdi cac diéu kién phan (ng da lua chon.

Xac dinh khoang tuyén tinh: Pha mot day
cac dung dich chudn D- glucose c6 ndng dd
tuang (ng 10, 20, 30, 60, 70 (ug/ml).

Khao sat khoang tuyén tinh gilta nong do
chudn D-glucose va dd hdp thu theo phuong
phép tién hanh & trén vdi nong dé chat chuan tur
10 - 70ug/ml. V& d6 thi dudng chuén (hinh 4) va
sir dung MS-Excel dé phéan tich hdi quy dugc
phuong trinh tuang quan tuyén tinh Y = 0,0118x
+ 0,0463 vdi hé s6 tuong quan Rz = 0,9901.

1 -
< y|=0.0118x + 0.0463
= 087 R2=0.9901
< 0.6 -
-
S 04
202 -

0 T T T 1

0 20 40 60 80
Néng do chét chuin D-glucose (pg/ml)

Hinh 4. D3 thi biéu dién dé tuyén tinh giita néng
dd chét chuén D-glucose va dé hap thu.

Nhu vay, trong khodng khao sat nong do tir
10-70 ug/ml, tai budc séng 492 nm cho thay co
su’ phu thudc tuyén tinh gitra d6 hap thu va nong
do chat khao sat vdi hé sb tugng quan rat gan 1
(R=0,9901), ching t6 c6 su tuong quan tuyén
tinh chat ché giltra do hdp thu va nong do chat
khao sat. Khoang tuyen tinh 1a 10-70 pg/ml dé
tinh lugng mau thir can thiét cho dinh Iu’dng,
dong thdi ti€n hanh thr d6 dung va do chinh xac
cla quy trinh trong khoang tuyén tinh nay.

PO dang va do lap lai: Thém mot lugng
chét chuén D-glucose +10%; +20%; +30% vao
cac binh dinh lugng da c6 san 1 lugng cd dinh
dung dich thtr, thu dugc 3 mau khac nhau (moi
mau lap lai 3 [an). Tinh ty € tim lai. DO dang la
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ty 1é gilta lugng polysaccarid tim dugc so vdi
lugng chudn D-glucose thém vao.

Bang 3. Két qua khao sat tinh ding va
dé lap lai cua phuong phap

Nongﬁdg PO | Lugng %

M3y | chuan hap | chudn | tim

thém hu | timlai | lai

(ug/mp) | T | fmiEl] 2

1 4 0,547 | 3,92 | 97,90
2 4 0,548 | 3,99 | 99,65
3 4 0,549 | 4,06 | 101,40
4 2 0,665 | 12,17 | 101,40
5 12 0,662 | 11,9 | 99,65
6 12 0,664 | 12,10 | 100,8
7 20 0,768 | 19,37 | 96,85
8 20 0,779 | 20,14 | 100,70
9 20 0,78 | 20,21 | 101,05
TB = 99,94 %; SD= 1,64,  RSD= 1,61%

Két qua khao sat & bang cho thay, ty 1€ tim lai
cla cla chat phan tich thuéc khoang (97 % -
103%), c6 do léch chudn tuong déi clia cac phép
thir RSD < 2,0%. Nhu vay phuong phap dat yéu
cau do dung va do lap lai. Nhu vay, két qua
thdm dinh quy trinh cho thdy phuong phap vira
xdy dung cd thé ng dung dé dinh lugng
polysacarid toan phan trong ci dang sam thu
hai tai sing Trai ha Giang.

SU dung quy trinh dinh lugng trén dé dinh
lugng polysacarid trong cti dang sédm thu hai tai
Sung Trai- Ha Giang dudc trinh bay & bang 4:

Bang 4. Két qua dinh luong polysacarid
toan phin trong cu dang sam thu hai tai
Sung Trai, Ha Giang

Maunghiénclru |Lan1|L3n2|Lan3
Ham lugng
bolysacriq (90) | 2178 | 20,84 | 22,16
TB 21,59
SD 0,68
RSD (%) 3,15

Két qua dinh lugng polysacarid trong cu dang
sam thu hai tai Sang Tradi Ha Giang cho ham
lugng polysacarid tugng déi cao so ddng sam thu
hai tai Quang Nam 9,52% [6], dang sam thu hai
tai Son La 14,4% [7] va ddng sdm thu hai tai
Sapa 14,6% [4].

V. KET LUAN

Xdy dung phudng phap dinh lugng saponin
toan phan trong ci dang sam thdng qua phan
(rng tao mau Rosenthaler v&i nhiét d6 phan ’ng
80°C, thdGi gian phan (ng 30 phut, nong do
thudc thr thudc thdr vanillin/acid acetic bang

3mg/ml, thé tich acid perchloric (72%) 1ml. Po
cudng dd mau san pham bang thiét bi quang
phé UV-Vis tai budc séng 550nm, so sanh vdi
chét chuén Ginsenoside Rb1. Phudng phap phan
tich dat yéu cau thdm dinh cac tiéu chi khoang
tuyén tinh, d6 ddng, do 13p lai va do chinh xac.
Ap dung phuong phap dinh lugng dugc ham
lugng saponin toan phan trong ci dang sam thu
hai tai Sung Trai Ha Giang la 5,14 + 0,17%.

Xay dung phudng phap dinh lugng
polysacarid toan phan trong ci ddng sam bang
phuong phap phenol-sulfuric véi diéu kién phan
(’ng thé tich thudc thir phenol 5% la 1ml, acid
sulfuric ddc la 4 ml, thdi gian phan (ng 10 phit.
Po cudng dd mau bang thiét bi quang phd UV-
Vis tai budc séng 492 nm, so sanh vdi chat
chuan D-glucose. Phuang phap phan tich dat yéu
cau thdm dinh céc tiéu chi khoang tuyén tinh, do
ding, d6 lap lai va d6 chinh xac. Ap dung
phuong phap dinh lugng dugc ham lugng
polysacarid toan phan trong ci dang sam thu hai
tai Sang Trai Ha Giang la 21,59 + 0,68%.
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