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Abstract: In order to make full use of the aerial parts of sweet potato and increase their added value, in this study,
the nutritional components of sweet potato’s leaves, stems and stalks were analyzed, and comprehensive evaluation via
principal component analysis and membership function analysis was performed. The results showed that the aerial parts of
sweet potatoes were rich in nutrients like minerals, proteins, and dietary fibers, with about 70% of the amino acids belonging
to medicinal and taste-active amino acids. Among them, the amino acids used in traditional Chinese medicine accounted

for 68.15% of the total amino acids for the leaves, 71.48% for the stalks, and 71.64% for the stems. The taste amino acids
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accounted for 67.25% of the total amino acids for the leaves, 72.17% for the stalks, and 72.64% for the stems. Sweet potato

leaves contained 3.8% protein, 134 mg/kg manganese, 4 509 mg/kg magnesium, and 0.24 mg/kg molybdenum while having

abundant polyphenols (33.6 mg GAE/g; including flavonoids 20.9 mg CE/g), chlorophyll (91.8 mg/100 g chlorophyll-a,
33.14 mg/100 g chlorophyll-b), and carotenoids (14.5 mg/100 g). The stem contained the highest levels of dietary fiber (10.6%),

zinc (41.8 mg/kg), selenium (0.16 mg/kg), chromium (3.0 mg/kg), and iron (376.0 mg/kg). The stalk was rich in calcium

(27 648 mg/kg), magnesium (4 376 mg/kg), potassium (26 152 mg/kg), and molybdenum (0.21 mg/kg). The results of the

comprehensive nutritional quality evaluation showed that the nutritional quality of different aerial parts of sweet potato was

in this order leaf (0.92) > stem (0.31) > stalk (0.19) (P<0.05). This study provides important theoretical data for the effective

development and comprehensive utilization of the aerial parts, leaves, stalks, and stems of sweet potato, and points out the

direction for future development of the aerial parts of sweet potato.
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Table 1 Basic nutrient content in different parts of sweet

potato aerial parts (%)

M Ky QR kW d%E ke
"t 67.9+3.1" 3.8+0.08° 2.3+0.1° 6.0+0.3° 1.9+0.06°
Am 89.3+4.5° 0.5+0.06" 45+0.1° 22+0.1" 1.4+0.06"
% 78.9+33% 0.9+0.03" 2.0+0.08 10.6+0.3° 1.2 0.03"

E: RIS AR FHEATHEREMREZR (P<0.05).

) kB KA B A 67.9%
1 89.3%. =5 78.9%. HEH b & A [FH AL H
Ji 5 YN 0.5%~3.8%, KL HE i N 2.0%~4.5%,
YR N 2.2%~10.6%, K53 1.2%~1.9%, HH
HE MR A MK & w708 3.8% Al
1.9%, FEEA4ESEWREE, 7N 6.0%, HEWTH
REWi & 2 im, N45%, XA ERTER S,
N10.6%. G K> E R AT HEN, o
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N 17.00%. FHEEIERP SR SR AEERS &
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F120.28%. LTHREIERISE G 2P O ILR S &
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Table 2 Analysis of amino acid composition in different parts of sweet potato aerial parts

8- AA il i =
A% /(mglg) AFEE/MN A E/(mglg) HMFEE/% A F/(mglg) AFEE/%

RARR Asp 0.00 0.00 0.00 0.00 0.01 0.12
BRIR Glu 2.42 20.49 3.69 17.00 2.67 22.93
A Ser 0.56 478 1.04 4.80 0.53 4.54
H R Gly 0.70 5.91 1.26 5.81 0.68 5.82
EER His 0.30 2.53 0.49 227 0.25 2.18
A EBR Arg 0.67 5.64 0.95 437 0.52 445
R Thr 0.54 4.54 0.86 3.99 0.46 3.97
RN Ala 0.71 6.00 1.18 5.42 0.64 5.46
il BB Pro 0.70 5.92 121 5.58 0.67 5.72
B R BR Tyr 1.76 14.93 5.56 25.63 2.36 20.28
e Val 0.33 2.82 0.49 227 0.28 2.39

T RA Met 0.78 6.63 1.26 5.82 0.67 5.71
F R Cys 0.07 0.56 0.09 0.40 0.05 0.39
F AR Tle 0.51 4.33 0.82 3.79 0.43 3.72
TR Leu 0.74 6.28 1.17 5.40 0.63 5.39
EXSEY Phe 0.55 4.68 0.85 3.94 0.44 3.81
BRBR Lys 0.47 3.96 0.76 3.50 0.36 3.13
BRI Total 11.82 100 21.68 100 11.66 100
SFH AR EAA 3.93 33.25 6.22 28.71 3.28 28.11
FFRLBK  NEAA 7.89 66.75 15.46 71.29 8.38 71.89
LEEHHLBR  CE 0.97 8.17 1.44 6.64 0.77 6.63

B
AABITH AAS 82.07 (4R %BL )

7521 (#58%) 88.17 ( 4A L )

ERIE W F €L LR
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x 3 HEM AR SEBRF TS

Table 3 Analysis of amino acid characteristics of different parts of the upper part of sweet potato

N SoF BB Y% A R R Y% * R A E /(mg/g)

T EAANEAA  EAA/T MAA/T UAA SAA AAA ZLR/%
=t 49.80 33.25 68.51 242 321 231 67.25
] 40.26 28.71 71.47 369 555 641 7217
% 39.10 28.11 71.64 268 297 28  72.64

E: T, BRALB (Total); MAA, ZHH&AEE (Madical Amino Acid) ; UAA, &k &AL B (Umami Amino Acid); SAA,
HA R LB (Sweet Amino Acid ) ; AAA, &AL (Aromatic Amino Acid ) ; iE: FEKE n=3, R PHIEHFHMBEET.
Hb, HARAR: FEAR. SRR, TAIK. 228K, FoflNR. RAAR. HAR, S$Raiih: REAAR. 588,

FE AR BEEIR. KRR,

e

x4 HEM EBARBLY ATESE

Table 4 Mineral element content in different parts of the upper part of sweet potato

B R UK i G *
Ca 15915 +411.0° 27 648 +572.7° 14291 *459.6°
EFAE Mg 4509 +98.6" 4376 +175.6" 3535+51.1°
eE/mgky) g 26 003 £ 382.3" 26 152 £ 478.8" 16345+ 151.7°
Na 467 +38.1° 141 £29.9° 651 £20.9°
Fe 85+13.8" 929+8.7 376 = 32.2°
Mn 134 +15.7° 355+5.6° 55.1+0.8"
BerEs  In 224+0.6" 144+0.3" 418+28°
F/(mgke) e 0.04 +0.00° — 0.16 +0.03°
Mo 0.24 +0.03° 0.21+0.01° 0.17+0.01°
Cr 1.14+0.11° 136+0.17° 3.00 +0.08°

T — R T A E, BERH 0.01 mgke; TEAAK =3, RAARRFHEATHELSFMEZRF (P<0.05).
R4 2007 47 FAO/WHO #2 H It & ZE i it HER3IWW, HEMHPmELFAERSE
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RIERR UL R R R BRI AT T b, g B
%3 FiR.

b Hi

A b 75 & LR (1 LL 9 20 122, A AT ZE 350 oA
1:2.5 F1 1:2.6, AR EFMENTEU B
B E A S A 68.51%~71.64% [ 245 & JE e 1
67.25%~72.64% IR 28 ZE 1R, B A 2P0 2B
W, HEARER, BHORMITER. HEZXH TRk
WMRZRAEHEAKEY, KRR HE IR Dp
MH, FUEFRIT T R EE D . AT,
2 T R SRR RN 24 PR R I BT o b
BRRBL, R BRI S S T E R, M
iR HZEM . WFER, HZE2XHEEATE
it BN DR B R o
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K4 PR,

HE EHE&AFEER Cay Mg, KEHETT
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WA B FR R R . B AR Mg P
4 442.5 mg/kg) 1K CF¥ 26 077.5 mgkg) =T H
B2 h Mg 25.7% 1 K 59.5%, JCH 2 H Z i
K/Na 4 185.5, Jj2H = (55.7) 3.3 fsfH 2
(25.1) 19 7.4 £, & 244 I £ 45 40 b HE 25 1Y) o
IR G HEm s & Mn (134 mg/kg), 43l
T HZEZ (55.1 mgkg) MHZER (35.5 mg/kg)
24 f5F0 3.8 5. HEZE M AW EH 0.24 mg/kg
F10.21 mg/kg 1) Mo Jo &, T HE 201 41.2% M
23.5%. HEWHBEEEEK Mg, K. Mo 4h, i
B Ca (27 648 mgkg), =T HEM (15915 mgkg)
73.7% FMIH 225 (14 291 mg/kg) 93.5%, & AJAh
R EM. EHZEH B, HEE P Fe &
% E, N 376.0 mgkg, J&HZHFAET 4 6500 1.
HEZXh Zn & &N 41.8 mgkg, 202 HZEMR 2
A 3 £, H, &%H 0.16 mg/kg I Se
1 3.00 mg/kg ] Cr.
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LIRSS AWK 5y 16 B CA B A 60 W B« g o AR
F Ve M6 e Mn J6Z000 IE [ B 6 i, AR AN
REWAR R EEAEH . Zn S5 W0 LR & R i
=, WOREAG BIRNUER R D). RV A KK
H s Mo RGBT B2, PrBh LR
B EWEKE . HomyLAR %% A B AE ; Cr Xt
TG Eh Bk FEREAL . 0 R I S I R
A+ EERER. Se & —MEAGIAMIMERT
WRICER, BARFPIE. SR 5 1 T,
HE LR B PRI E R AR SR, WTRES 3
EHBEN Cay Mg LK Mn 5 — KRR, H
LR, B BESES R TR ILESE, B
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Fig.1 Content of functional components in different parts

of sweet potato
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10 ZRRHIETY, A HEZH R ZMmEEES
ETHEHARRY . HE . I R A
ARIFMPTAL. PiEE. Pk PR, B,
PR3P I G 2 U 5 S5 PE Wt 0 R B H S A 28
AT R T 2R, ™. AT RS R, HE
MRS 2 SR R A T A,
HEMPHLaZHmEENEERTHEZE, mER
& bR A RIEEEER (P<0.01).

B Py 32 ANEEF B i H sk g R, K
S PRSESNEGRIEH, HEFKaWEREEHE
1E 49.8~107.8 mg/100 g, 5 REHN 21.1%, M4
b IS BV 18.3~43.4 mg/100 g, 2857 RE N
23.4%, MZKHHE PR EELIEN 7.1~17.4 mg/100 g,
AR5 RHON 29.7%" . ARSEI AR, HE K a.
MR R b MISREAEY 25 &3 510 AN AT 7t 45 A0
Fier, HINEeMER 75 B Hh b E e
Ht,

ARSI R, H M B 2 . B
Mgk DR RIS D3RS B 2 EE A B Dh R 1 Ak
s EE M HE T, HEWHZEREENRD, X
NHE D REME B TR AR E T B BRI .

2.5 HEH EHEE RN E RSO

Xt 26 N E FRIE R HEAT T R o, H4s
N 5 s

x5 EMTRI
Table 5 Principal component extraction and analysis
Bt FEEHE/%  RIFTRE%
1 17.91 68.883 68.883 0
2 8.09 31.117 100

MESH &, LMW1 (PCH MTTERE N
68.883%, HFEME N 17.910, FRS> 2 (PC2) HITTHR
FN31117%, FFEE N 8.090, 2 ATt Bit ot
BRFRIAE] T 100%, Kb, ABFARILERET 2 NF
8 Y1 Y2, BT FE TR RS AE R

&6 mfH, TRy | FEAFEEAR (x).
K (xp)~ TR U TRAER (Xex) Mn (x47)-
Mo (X500« A1 TPC (X5,)+ TFC (Xp)+ Chl a (x50~
Chlb (x50 KME MR (x) FEZAFH BT,
FHAr 2 FEAUFEA4ER (x5 Zn (x5 Se (X;9)+
Na (x;5) FEZEEMAFET. 256 2 AT ATk
WHE R, WHMEA. 7MOZEIER. K.
Mo. Mn. £[4EZ& . Zn. Se. Na Z5E JEFRbRAMEFE

HEM EAE TR, DR IMERI T 15 2
*6 JFETFHHEAER

Table 6 Loading matrix of each component

A RS

PC1 PC2
X, #& G Jf /Protein 0.934 0.357
X, AL 5 [Fat -0.115 -0.993
Xs 4F 4% [Fiber -0.320 0.947
X4 F 4 /Ash 1.000 -0.026
Xs 7 2B/ Thr 0.944 0.330
Xs 41 R BR /Val 0.932 0.362
X, B 2B /Met 0.956 0.295
Xg 5 A /e 0.951 0.310
Xo 5o RFR /Leu 0.950 0.311
X10 SRR 2R /Phe 0.959 0.285
X1 BB /Lys 0.981 0.194
X0 Ca -0.143 -0.990
X3 Mg 0.795 -0.607
Xig K 0.703 -0.712
Xis Na -0.525 0.851
X6 Fe -0.728 0.685
X7 Mn 0.897 0.442
Xig Zn -0.483 0.875
Xio Se -0.522 0.853
on Mo 0.944 -0.331
X1 Cr -0.784 0.621
X2 % B /TFC 0.996 0.087
X3 X8R /TFC 0.980 0.200
Xag w44 a/Chl a 0.975 0.221
Xas w4k % b/Chl b 0.975 0.224

Xy RHF & /carotenoid  0.969 0.246

2.6 TR E FLEATN

KB B R B R oA, e, 2
[E T b AT 20 BT PEAN CAREAS 32 23 BT G IR 7R 2%
GietnE, @A RREREE, WE A ERS
CEAVEINME. BT R S HEERS 1 (YD) FER
52 (Y2) MgrEfatnERIE 0 HA:

Y1=0.221x,-0.022x,-0.076x;+0.236X 4+
+0.230%5+0.229%

Y2=0.126%,-0.349x,40.333x;-0.009x -+
+0.079%,5+0.086x

13t BB ERALLE G FR AR A IE I 3 8 s BuE
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S b b bR 0 f MR R A TSR X R S
{5, WERCE, THEHHEN . W, Z2RMANE
FREREVIME, AL RNATHER , A H Z 0 .
ERGREE IR, HaERER 7 PR,
*7 REBMCEERSSTNME
Table 7 Comprehensive evaluation values of nutrition
between different parts

BOAE  RBREM s

MG RO
PCl  PC2  p(xl) pxl) FFAME
"t 471 087 100 074  0.92 1

g -1.23 -3.18 0.27 0.00 0.19 3

ES -348 231 0.00 1.00 0.31 2

o .

nE

R A A, R 1A E R 2 1 R K 4
ETeARE D W 471 F12.31, H/AME S A —3.48
=318, WFFEMS 1 WEEERmNE, HEn
(3R 8 R B R, 9 1.00, T H 22Xk R sk
BN, N 0.00. XU H M E AR, »
TR Ky EBTEPER R Moy Mn %5 &
W, GRETRR RN LF, ZENE IR IR
ZEo X PC2 i BRI S, HEZXNFRIE R &
K, H1.00, HoeHE, HERBREER 0.74,
A S R BE U /N, 090,000 X Uk B H
ZEIMAF4ER. Zn. Se S EBH, SEOTRIRIIRD
BUF, HEMRGEATERIIRIEE, WrRIE.
FIF 2R 5 THE IR E R 1R A A 2 AR
(3528 0.69 F10.31), 8 EFREAWANE, #%
HR/NBFEHET, HZEm (0.92) >HZEZX (031
>HEW (0.19).

AR RAH, HEHRREFR. ThRed s
iz, HEEFE, mHZE22M0EZmnT LURYE
KRB B IR AT DRV E B S, BT AREFR DR
ikl AT H A, PR mEAR RN

3 g

WA TR, HEZ M EEE S 2 ME IRk
S, AR TR SRR R AR T4 £ .
URES SHESTIE AN S N AR S g =S
A ES. HEWMESEE. Mo. Mn %54
WA 2 R FEPER Sy, H B E & Cas Mg. K.
Fe S0 W) ACHLIG 7, 1 28 25 57 & 21 4 5 M0 Zn.
Se W MR . HAITEN G REIR, HE M AR
FEME LA VPN E SR A H ZE > H >
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