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Studies on Nutritional Compositions of the Jehotang

1. Proximate Composition, Free Sugars, Amino Acids,
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Abstract

This study was carried out to quantitate the proximate composition of free sugars, amino acids,
fatty acids, and minerals contents in Jehotang. The analysis of overall chemical components of
Jehotang indicates that it contains 22.40% of moisture, 1.31% of crude protein, 1.24% of crude fat,
0.80% of ash and 74.25% of carbohyderate. The pH of the Jehotang was 3.2. The sugar content was
relatively high. Among the identified extractable free sugars were 15.3% of fructose, 13.6% of glu—
cose, 0.42% of sucrose, 1.18% of maltose, and a trace of isomaltose. No raffinose, maltotriose and mele—-
zitose were detected. In amino acid composition of the Jehotang, leucine was the highest with the
content of 9.6mg, followed by arginine, valine, and phenylalanine. The ratio of essential/total amino
acid was 40.4%. Fatty acid content, which occupies 1.24%, can be classified into 4 kinds. Major ones,
in order of quantity, are oleic acid(52.7%), linoleic acid(28.5%), palmitic acid(14.6%) and stearic
acid(4.2%). Among the minerals, the amount of K was the highest with the level of 2430.5ppm, followed

by Ca, Na, P, Mg, Fe, Mn, Zn and Cu.

Key words: Jehotang, proximate composition, free sugars, amino acids, fatty acids, minerals

ol a3 A2 7}
SEEE NEste] gtk 25
A A ZeHERRE)S LS (BER) - SAHHEER) -

SR HEE) - 2IHER) 52 FAE FA) ZolA
ol W78 B Tyt Wael gA vt = A
+REA(12) St Y 5o WU (RER)
A A gedg g dFlA vp e 7] Z o] Slk3).
A et A S (BT Ego 2 gte] Frhe Hal
o e w2 Foj ), =EAG), F3HEA
(6), 28] 3L T A EA}L AR(7) Foll A4AIF] e} gl

A J—W(@ﬁ)-‘ﬂ HE

*To whom all correspondence should be addressed

o ol e Aol wata Aste] slet oige)
HeE A8 F2 B3¢ 93 el Bl sl o2
A FA & FolEoh st Pslol FoHe 7
A2EY B5g Aund Lo (BIDE FHE A
Sn BN 242 olAe WA A (%
)3} 2F (AL oD FREHE 14D

)T HH(ER), 220RIE)S A2 Ik
=3 FAL HEDE)S 7@ 7heE83t 423 ¢
& A, 1A AAE ka2 v H(HE)E BEsHA
3t B F(MEI)-S 2RI A Foll BAME 429l F
FHERN S 2t o

233 2I(ER)E P79 89S BREA



650 #47-

EALE W3 abe A3 e gady A8E
A=A s 5 3 9B Sde 712
A7 (RS AT o YR EEE)S
2719 d(#)L £9slT AT AR BET BA}
F2-& o2 o A7 (RF)S F(@R)E FAHL It

ojoe AF o2 o] Axe g E4 5 UL
B opuel Fol ofo)H & oFol A (FEHE) S RO
Ad2”E SE% 2e gl EdA A B
TE=tn A"

et W g8 AFo] v BASE WA #F
g AL FlF o AF AT ARG AE 5
de Az AT o83 A e EHo=
Azetel A EE P 2 AT 2L &
£ Mgsted 712 A8 AAstzAt e

b

e W gy

HEM=

19954 590 AEAR St ARAA Lol
(BHFA) - SAHEERD) - WD (EEE) - 23HER) F
& TSRO B FAEBE TS AL,

H=zgel M=

FEEH O 7122 Aol me} 2o)g 600gL
FA 723 23 375g, W3k 18.72g, A 187gS F
A 7 ohe B Skgol 25 ARE B Aol oduite
b 9 7R 547 FEsreeh

= (8)ell 2lte] A st on A A 1009
A ep 2o 24 38 FE%E A AE
b5l 5o FraF%E st

pHE A 38 5gel] o] &4 50mlE 713t 1417
Zledet . QWA X2 (5000rpm, 204)3te] 4L A5
% pH meter(Coring model 120)F o] &-3}e] 33] HH-&
3l A 319}

w2l

Al 7o) $2 PR L Choi S(9)2) v ol ule} HPLC
Z o]-g3te] BAslgic) A8 AAE= ASH bg
S A3 bl ZalAo W1 80% ol €& 100ml

Z 7}5le 75~80°Ce] &AFol| A 44 714 33| 3238}
At &8 o 3(Whatman No. 5A)3te] 23} 5
%3 FF4 S0mlE 3] FAZ7]e] Y o
2244 AEES AA s £3-8 8000rpmel A
1587 Al £eldla o1 0.45um membrane filter
2 osstz falw Aol Agsidd e F 2F
E-21-& Sigma Chemical Co. £%%¢] fructose, glucoses,
sucrose, maltose, isomaltose, raffinose, maltotriose,
melezitose® AH2-81i ). A 332 HPLC(Water Model
510, RI-410, USA)®l| Carbohydrate column(5um, 25
cmX4mm 1D, Waters, US.A)E A-435 2 o154
& Acetonitrile : water(82 : 18)% 1.0m/ming] £ &2
e 3 A5 ik BuE st

oloj A

A ¥ 584g-& W3] Do} 50ml9] cap tubedl ¢
I 6N HCI4-9} 20mlE 713t 5 F =L 33he] 110°C
Al 244 7F AAeEE A ZTh 0] S 50ml) WAl Tl
%712 4712 00IN HCIg-H 2o 2 & #o] Al
FA 3 7)e] 2N NaOHE- S 2mlE 93 F3¢ F
5,000rpmel| 4] 3087 YA Ee)sle] AEdg o2 F
3t 60°Ce] FEA A ALt AE ERA7IHA 5
%3t3 722 002N 94k 20miol HelaL o] & 0.45
um filter2 oJ 3} & AgLdeoz ek AHHF
olp| At £ EEL-N A 3w A1FPEQE ZF 30u
4 o}u) At B.4] 7] (High speed amino acid analyzer,
model 835, Hitachi, Ltd, Japan)oll 418l &2 chr-
omatogram®] peak WA 22 A4bslgl oo ofm| x4}
¥A7)9 &4HZ78& Table 13 2t}

R|gbat

ZAuA Aol @& A& Metcall 5(10)9]
W o] wel 05N NaOH/W &2 2 7hEa Al ¥
BFs3-#8-8-(14% in methanol)& 7}8ted WA o2 e =
3} 2171 & Gas chromatography-Mass selective detector

Table 1. Amino acid analyzer conditions for deter—
mination of Jehotang

Column 2.6 X150
Ion-exchange resin #2619
Analysis cycle time 70min

Buffer flow rate 0.225ml/min
Ninhydrin flow rate 0.3ml/min
Column pressure 80~130kg/cm2
Ninhydrin pressure 15~ 35kg/cm?
Buffer change steps 5 steps

Column temperature 53°C
Optimum sample quantity 3n mole/50ul
N; gas pressure 0.28kg/cm’




(GC-MSD)E AH&-ale] £4 1 Bakstgich. ol e A
43} GCE HP 5890A(Hewlett packard, Co. USA)S
I MSD+ HP 5970A quadrupole(Hewlett packard,
Co. USA)S AHE-39ict

7+2] -2 FFAP(Hewlett packard, Co. USA, 50m X
0.2mm LD)& A3t 28 &&= 150°Cell A 3¢
7y FAAF F 250°CTHA] 2°C/ES] FEZ 2359
o}, F]F 2= 250°CE 514 .29 A 8+ split mode
(split ratio= 50 : D& Fdhich MSDY 231202
ionization voltage+ 70eV, electron multiplier energy
+ 2000V, ion source pressuret 2.3x107 torr, ion
source temperaturet 270°C, =12] 22 MSD#] scan range
£ 50~400amu st ek 7 A E-& GC-MSDE AH4-
&}e] total ion chromatogram(TIC)& +& ¥ z+7h9]
¥lo] 2.Z Willey library 2 o] 4-3lo] 841351912 2} peak
o] W& o] 43t Akt FHE%E Tt

718

Z S0 Yol meb Ay o2 FA4 kg o
Inductively coupled plasma spectrometer(Jobin Yvon,
Co. France)& A1-&-3}¢ Ca(393.37nm), Mg(279.55nm),
K(766.49nm), Na(589.10nm), P(214.91nm), Zn(206.19

, Fe(178.28nm), Cu(32.75nm), Mn(257.61nm)E

7—¥7—} Aot 2 Fr1ALS RES) FER QY

& Ao AWE) F $7109) e 55 B8
%3 shof 2 BEghe Askdnh

Zdn o oE
st
Azee] dRgEoRE SE 2240%, EHuA
1.31%, ZA4 1.24%, 3% 080%% 18] 1. &<3H%

& 74.25%% \JrEM%aM
e} A7} kg 28

A Az} pHE 3222
Folt.

651

A EL Table 2(12)9F ). A4 43t A&, 4
B A B A& mE g4 whAlE ZFEE) A v

stod A mEke] AFTA AR 3] A5e 54
A ok 108) A T 3] 8ko] vhAlc) Sled ® 1 A AR

<o g & RFel vl £ AR el
Fele
Se g ke BEFo] B AN ZE4AH
A} 3.€+e] HPLC chromatogram®] 232 d& iz

&eF-S Table 37 7o) fructose 15.3%, glucose 13.6%,
sucrose 0.429%, maltose 1.18%%1 2.7 isomaltose”} 7
2 55 Ao g 2A 591 14bol raffinose, malto-
triose, melezitose™ &= A steh £ felde] 305

%z wlmA e o] Galel UeT & 4 Alsich
LIESY
obvlicat A2 BEFel £, F4W BELY

2] chromatogram® 232 Q-2 A| 5 F9] 24 o}
o] Abe] ek Table 49 2o} Al 32| ofv| it
ZA-L leucine®] 9.6mg o & 7H4 =A velnydon

»“— b
t}-& © 2 arginine, valine, phenylalanine £ 22 ¥-&

ek vehlc v goln) 2 Ak-E aspartic acid2h
glutamic acid7} 27} 21.0mg, 23.3mg 2 & 7+ =9k
3 1.9 alanine, serine, glycine 52 ¥ 22 10mg ©}

Table 3. Content of free sugars in Jehotang

Sugars Content(%)
Fructose 15.3
Glucoses 136
Sucrose 0.42
Maltose 1.18
Isomaltose trace
Raffinose NDV
Maltotriose NDV
Melezitose NDY

Anz2 A S L8 3F 9 A doie A EFA "Not detected
Table 2. Food composition in Jehotang, sweet rice beverage, various tea and raw fruits juices (unit : %)
Foods Moisture Protein Fat Carbohydrate Ash
Jehotang 22.4 1.3 1.2 74.3 08
Sweet rice beverage’ 740 24 0.1 23.3 0.2
Ssang hwa tea” 40 0 0.6 92.1 33
Perssimon leaf tea” 9.1 122 2.8 675 84
Grape fruit juice, raw" 89.5 06 0.1 9.4 0.4
Orange juice, raw 88.3 0.7 0.2 104 0.4
Grape juice, raw 85.2 0.3 0.2 14.0 0.3
Apple juice, raw" 87.7 0.2 0.1 11.7 0.3

YData are from Food Composition Tables(12)
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Table 4. The amino acids content in Jehotang

o5x|
(mg/100g) F213
Amino acids Content  Composition(%) AT} F 3| Fo] Ao 0.8% F vIEFEo ¢
Essential ., & Z4+(Ca) 582.7ppm, *F14 4 (Mg) 174.4ppm, o}
’Il:ryptophan Tragcg 0g (Zn) 5.2ppm, 2 (P) 252.2ppm, % 7X(Mn) 7.9ppm, L} E
Histidine o o $(Na) 404.0ppm, 3 (Fe) 56.4ppm, 2-8-(K) 2430.5ppm,
Arginine 78 6.5 78] (Cu) 2.6ppm®] ¢l t}t. Table 5(12)8} o] A 5.8-7}
51;{.eonine ;157) gé e 28 EFY VRIS S 254drY FRFF
ine . X ~ L - = - = N
Methionine 17 14 Z4, A, 3, JEF ZF 5 A = Bl w3l B9
Isoleucine 41 34 g2 &o] T2 o2 Vel on) Aseke] §44 oF
Leucine 96 8.1 10v) A= M8t miilck 7R of T 12
Phenylalanine 67 >6 A AR ol 2FE UK 4 2E 5
Total 481 40 Foldx AL Z4ARE RS wst w5 $7U
Non-essential Hoag =& o EZO e O H]3 L]
Aspartic acid 21.1 175 A=E ‘zﬂﬂﬁ‘“m] HEFE e SR vIske vl
Serine 71 6.0 2y ¥ AR et
Glutamic acid 233 20.0
Glycine 7.4 6.2 o of
Alanine 95 8.0 -
Tyrosine 2.7 2.3
Total 7.0 60 Az ek AR 24T A= of-53 2
Overall total 1191 100 A zete] dubd o2 ¥ 2240%, A 1.31%,
o/ 3B o/ = AFLEL O
YLess than 0.1g/100g A 1.24%, 312 080068 2212 FIHES T4 25%
Table 5. Fatty acid compositions in total lipids of the Jehotang (unit : %)
Palmitic acid(Cis: o) Stearic acid(Cis: o) Oleic acid(Cig: 1) Linoleic acid(is: 2)
14.6 42 52.7 285

TSFA(Total saturated fatty acid) : 18.8
TUFA(Total unsaturated fatty acid) : 81.2

Table 6. Trace elements in Jehotang, various tea and raw fruits juice, sweet rice beverage (unit : ppm)

 Foods ———— Mineral _ Ca P Fe Na K
Jehotang 582.7 252.2 56.4 404.0 2430
Sweet rice beverage” 75.0 25.0 0.4 20 10
Ssang hwa tea” 186 164 60.0 - -
Perssimon leaf tea” 740.0 75.0 22.60 — -
Grape fruit juice, raw” 5.0 12.0 0.1 10 180
Orange juice, raw” 40.0 14.0 0.1 0 181
Grape juice, raw” 50 100 0.2 2.0 450
Apple juice, raw” 50 9.0 05 40 110

"Data are from Food Composition Table(12)
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