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Abstract

Relationship between sugar content and total soluble solid (brix) were highly correlated in most crops.

Determination of sugar content using hand refractometer in kaentawan (Helianthus tuberosus L.) might be

inaccurate if variations in total soluble solid in different tuber parts do exist. The objective of this study was to

compare total soluble solid measured in different tuber parts of different varieties of kaentawan, A 4x3x5 factorial

design in a completely randomized design with 4 replications was used. Four kaentawan varieties (JA 89, JA 102,

CN 52867 and KKU Ac 001) were assigned as factor A, three tubers of each varieties randomly selected were

assigned as factor B and five tuber parts (basal, middle, tip, bud near basal part and near middle part) assigned

as factor C. Data were recorded at 85 and 95 days after planting (DAP). Significant variation for total soluble solid

were observed among the kaentawan varieties and different tuber parts at different ages. CN 52867 had the highest

total soluble solid (24.24 brix), whereas JA 89 had the lowest total soluble solid (19.13 brix) at 85 days after planting

(DAP). Bud near basal part and bud near middle part had the highest total soluble solid of 22.13 and 22.36 brix,

respectively. At 95 DAP, KKU Ac 001 and CN 52867 had the highest total soluble solid of 19.29 and 19.11 brix,

respectively, whereas JA 102 had lowest total soluble solid of 17.16 brix. Tuber tip, bud near basal part and near

middle part had the highest total soluble solid of 19.96 and 19.87 and 20.35, respectively, and significantly higher

than did basal tuber and middle tuber.

Keywords : Kaentawan (Helianthus tuberosus L.), brix
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∫∑π”

·°àπμ–«—π (Helianthus tuberosus L.) ‡ªìπ

æ◊™‡æ◊ËÕ ÿ¢¿“æ  ¡ÿπ‰æ√ ·≈–æ≈—ßß“π∑¥·∑π

‡π◊ËÕß®“° “¡“√∂π”¡“„™âª√–‚¬™πå‡ªìπÕ“À“√¡πÿ…¬å

 —μ«å °“√º≈‘μ‡Õ∑“πÕ≈ ·≈–°“√„™âª√–‚¬™πå

∑“ß°“√·æ∑¬å (Bosticco et al., 1989, Maijer and

Mathijssen, 1991) ‚¥¬„πÀ—«·°àπμ–«—ππ—Èπæ∫«à“¡’

 “√ ”§—≠™π‘¥Àπ÷Ëß §◊Õ Õ‘ππŸ≈‘π ‡ªìπ§“√å‚∫‰Œ‡¥√μ

ª√–‡¿∑ø√ÿä°‚μ μàÕ°—π‡ªìπ “¬¬“«·≈–∑’Ëª≈“¬¡’

°≈Ÿ‚§ ¡“‡™◊ËÕ¡μàÕ ÷́Ëß‰¡à “¡“√∂¬àÕ¬„π∑“ß

‡¥‘πÕ“À“√ à«π∫π‰¥â ·μà®–‡ªìπÕ“À“√ ”À√—∫°“√

‡®√‘≠‡μ‘∫‚μ¢Õß·∫§∑’‡√’¬™π‘¥¥’„π≈”‰ â„À≠à ‡™àπ

Lactobacillus ·≈– Bifidobacteria (Niness, 1999)

¡“≈’ (2543) ‰¥â√“¬ß“π«à“ Õ‘ππŸ≈‘π “¡“√∂≈¥

πÈ”μ“≈„π‡≈◊Õ¥¢ÕßºŸâªÉ«¬‡∫“À«“π™π‘¥ 2 (Type II

diabetic) Õ‘ππŸ≈‘πÕ¬Ÿà„π°√–‡æ“–Õ“À“√π“π¢÷Èπ ·≈–

≈¥‡«≈“∑’ËÕ¬Ÿà„π≈”‰ â‡≈Á°≈ß ∑”„Àâ°“√¥Ÿ¥´÷¡‡°‘¥¢÷Èπ

∫∑§—¥¬àÕ

ß“π∑¥≈Õßπ’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§à“§«“¡À«“π„π à«πμà“ß Ê ¢ÕßÀ—«·°àπμ–«—π ·≈–æ—π∏ÿå·°àπμ–«—π·μà≈–æ—π∏ÿå

‚¥¬„™â‡§√◊ËÕß«—¥§«“¡À«“π∑’Ë· ¥ß§à“‡ªìπ∫√‘°´å (brix) «“ß·ºπ°“√∑¥≈Õß·∫∫ 4x3x5 Factorial in CRD ®”π«π 4 ´È”

„Àâæ—π∏ÿå·°àπμ–«—π‡ªìπªí®®—¬ A (æ—π∏ÿå JA 89, JA 102, CN 52867 ·≈– KKU Ac 001) ªí®®—¬ B ‰¥â·°à μ—«Õ¬à“ßÀ—«·°àπμ–«—π

„πæ—π∏ÿå·≈–μâπ‡¥’¬«°—π ÿà¡ 3 À—« ·≈– ªí®®—¬ C ‰¥â·°à  à«πμà“ß Ê ¢ÕßÀ—«·°àπμ–«—π (‚§πÀ—«À≈—° °≈“ßÀ—«À≈—° ª≈“¬À—«

À≈—° ·¢πßÀ—«„À≠à ·≈–·¢πßÀ—«‡≈Á°) «—¥§à“∫√‘°´å∑’ËÕ“¬ÿ 85 ·≈– 95 «—πÀ≈—ßª≈Ÿ° º≈°“√∑¥≈Õß æ∫«à“ ·°àπμ–«—π„πæ—π∏ÿå

μà“ß°—π·≈–„π à«πμà“ß Ê ¢ÕßÀ—«∑’Ëμà“ß°—π„Àâ§à“∫√‘°´å·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘μ‘ ‚¥¬∑’ËÕ“¬ÿ 85 «—πÀ≈—ßª≈Ÿ° æ—π∏ÿå

CN 52867 ¡’§à“∫√‘°´å Ÿß∑’Ë ÿ¥ (24.24) ·≈–æ—π∏ÿå JA 89 §à“∫√‘°´åμË”∑’Ë ÿ¥ (19.13)  à«π¢Õß·¢πßÀ—«„À≠à ·≈–·¢πßÀ—«‡≈Á°

„Àâ§à“∫√‘°´å Ÿß∑’Ë ÿ¥ (22.13 ·≈– 22.36 μ“¡≈”¥—∫) ·≈–∑’ËÕ“¬ÿ 95 «—πÀ≈—ßª≈Ÿ°æ—π∏ÿå KKU Ac 001 ·≈– CN 52867 ¡’§à“∫√‘°´å

 Ÿß∑’Ë ÿ¥ (19.29 ·≈– 19.11 μ“¡≈”¥—∫) ‚¥¬æ—π∏ÿå JA 102 ¡’§à“∫√‘°´åμË”∑’Ë ÿ¥ (17.16)  à«π¢Õßª≈“¬À—«À≈—° ·¢πßÀ—«„À≠à

·≈–·¢πßÀ—«‡≈Á° ¡’§à“∫√‘°´å§àÕπ¢â“ß Ÿß (19.96, 19.87 ·≈– 20.35 μ“¡≈”¥—∫) ‡¡◊ËÕ‡∑’¬∫°—∫ à«π¢Õß°≈“ßÀ—«À≈—° ·≈–

‚§πÀ—«À≈—°

§” ”§—≠ : ·°àπμ–«—π (Helianthus tuberosus L.), §à“∫√‘°´å

‰¥âπâÕ¬ Õ‘ππŸ≈‘π‰¥â√—∫°“√√—∫√Õß«à“‡ªìπæ√’‰∫‚Õμ‘°∑’Ë

¥’∑’Ë ÿ¥ (Gibson et al., 2004)

°“√π”·°àπμ–«—π¡“„™â‡ªìπ«—μ∂ÿ¥‘∫„π°“√

º≈‘μ‡Õ∑“πÕ≈  “¡“√∂π”μâπ·≈–À—«¢Õß·°àπμ–«—π

¡“º≈‘μ‡ªìπ‡Õ∑“πÕ≈ ÷́Ëß°“√º≈‘μ‡Õ∑“πÕ≈Õ“®

·μ°μà“ß°—π∫â“ß¢÷ÈπÕ¬Ÿà°—∫«—μ∂ÿ¥‘∫μâπ°”‡π‘¥ °≈à“«§◊Õ

∂â“‡ªìπæ◊™∑’Ë¡’πÈ”μ“≈Õ¬Ÿà¿“¬„π≈”μâπ¡“° ‡™àπ ÕâÕ¬

·≈–¢â“«øÉ“ßÀ«“π °Á “¡“√∂π”πÈ”§—Èπ¡“À¡—°¥â«¬

¬’ μå ´÷Ëß®–‰¥â‡Õ∑“πÕ≈‚¥¬μ√ß ·μà∂â“‡ªìπæ◊™∑’Ë¡’

·ªÑß‡ªìπÕß§åª√–°Õ∫¡“° ‡™àπ ¢â“« ¡—π ”ª–À≈—ß

·≈–¡—π‡∑» ®–μâÕßπ”‰ªºà“π°√–∫«π°“√‡ª≈’Ë¬π

·ªÑß„Àâ‡ªìππÈ”μ“≈°àÕπ ·≈â«®÷ßπ”‰ªÀ¡—°μàÕ¥â«¬

¬’ μå‡æ◊ËÕº≈‘μ‡Õ∑“πÕ≈μàÕ‰ª (ª√– ‘∑∏å, 2548) ´÷Ëß

„π·°àπμ–«—π æ∫«à“  à«πª√–°Õ∫¢ÕßÀ—«∑’Ë‡ªìπ

§“√å‚∫‰Œ‡¥√μ  à«π„À≠à §◊Õ ª√–¡“≥ 75-85

‡ªÕ√å‡´Áπμå Õ¬Ÿà„π√Ÿª¢ÕßÕ‘ππŸ≈‘π¡“°°«à“·ªÑß

(Cosgrove et al. 2000)  à«π„π≈”μâπ æ∫«à“ ª√‘¡“≥

Õ‘ππŸ≈‘π®–·ª√ª√«πÕ¬à“ß¡“°‡æ√“–‡ªìπ·À≈àß – ¡
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™—Ë«§√“« (Denoroy, 1996) Baldini ·≈–§≥– (2004)

æ∫«à“ „π™à«ßÕ“¬ÿ‡°Á∫‡°’Ë¬«À—«®–¡’§à“∫√‘°´å (brix)

ª√–¡“≥ 15.8-24.0 ·≈–®–·μ°μà“ß°—π‰ª„π·μà≈–

æ—π∏ÿå ‚¥¬‡¡◊ËÕ·°àπμ–«—πÕÕ°¥Õ° Õ“À“√∑’Ë – ¡‰«â

∑’Ë≈”μâπ®–‡√‘Ë¡‡§≈◊ËÕπ¬â“¬‡æ◊ËÕ‰ª – ¡∑’ËÀ—«„μâ¥‘π √–¬–

‡«≈“„π°“√‡§≈◊ËÕπ¬â“¬¢÷ÈπÕ¬Ÿà°—∫Õ“À“√ ”√Õß∑’Ë

 – ¡‰«â ¢π“¥¢ÕßÀ—«·°àπμ–«—π®÷ß·μ°μà“ß°—πÕÕ°‰ª

¡’∑—ÈßÀ—«¢π“¥‡≈Á°·≈–¢π“¥„À≠à Baldini ·≈–§≥–

(2004) ‰¥â»÷°…“§à“∫√‘° ǻ¢ÕßÀ—« ¥·°àπμ–«—π ‚¥¬

„™â à«π¢ÕßÀ—«‡æ’¬ß‡≈Á°πâÕ¬π”¡“∫’∫ (portable

hydraulic press) ·≈–À¬¥πÈ”§—Èπ (tissue juice) ≈ß

∫π‡§√◊ËÕß refractometer √ÿàπ Palette 101 (ATAGO,

Tokyo, Japan) ·μà‰¡à‰¥â√“¬ß“π«à“„™â¢π“¥À—« ·≈–

 à«π„¥¢ÕßÀ—«¡“«—¥§à“∫√‘° ǻμ√«® Õ∫§à“∫√‘° ǻ„π

À—« à«πμà“ß Ê «à“¡’§«“¡·μ°μà“ß°—πÀ√◊Õ‰¡à ‡æ◊ËÕ

ª√–‚¬™πå„π°“√π”‰ª„™â ÿà¡«—¥§à“∫√‘°´å„π à«πÀ—«‰¥â

Õ¬à“ß‡∑’Ë¬ßμ√ß¡“°¢÷Èπ ¥—ßπ—Èπß“π∑¥≈Õßπ’È®÷ß¡’

«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“À“ª√‘¡“≥§à“∫√‘°´å®“° à«π

μà“ß Ê ¢ÕßÀ—«·°àπμ–«—π·μà≈–æ—π∏ÿå ‡æ◊ËÕπ”‰ª„™â

‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√«—¥§à“∫√‘° ǻ¢ÕßÀ—«·°àπ

μ–«—πμàÕ‰ª

«‘∏’°“√»÷°…“

°“√∑¥≈Õß∑”∑’ËÀâÕßªØ‘∫—μ‘°“√ √’√«‘∑¬“æ◊™

À¡«¥æ◊™‰√à §≥–‡°…μ√»“ μ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

„π‡¥◊Õπ°ÿ¡¿“æ—π∏å 2549 ‚¥¬ ÿà¡μ—«Õ¬à“ßÀ—«·°àπμ–«—π

4 æ—π∏ÿå ®“°ß“π∑¥≈Õß‡ª√’¬∫‡∑’¬∫æ—π∏ÿå π”¡“«—¥

§à“∫√‘° ǻ‚¥¬«“ß·ºπ°“√∑¥≈Õß·∫∫ 4 x 3 x 5

Factorial in CRD ∑” 4 ´È” „Àâæ—π∏ÿå·°àπμ–«—π‡ªìπ

ªí®®—¬ A ¡’ 4 æ—π∏ÿå ‰¥â·°à æ—π∏ÿå JA 89, JA 102,

CN 52867 ·≈– KKU Ac 001 ªí®®—¬ B ‰¥â·°à μ—«Õ¬à“ß

À—«·°àπμ–«—π„πæ—π∏ÿå·≈–μâπ‡¥’¬«°—π ÿà¡¡“ 3 À—« ·≈–

ªí®®—¬ C ‰¥â·°à  à«πμà“ßÊ¢ÕßÀ—«·°àπμ–«—π §◊Õ ‚§π

À—«À≈—° °≈“ßÀ—«À≈—° ª≈“¬À—«À≈—° ·¢πßÀ—«„À≠à

·≈–·¢πßÀ—«‡≈Á° (¿“æ∑’Ë 1) §à“∫√‘°´å¢ÕßÀ—««—¥

‚¥¬π”À—«„πμ”·Àπàßμà“ßÊ¡“À—Ëπ‡ªìπ™‘Èπ∫“ß Ê ÀàÕ

¥â«¬ºâ“¢“«∫“ß ·≈â«„™â‡§√◊ËÕß∫’∫‡æ◊ËÕ§—Èπ à«ππÈ”ÕÕ°¡“

À≈—ß®“°π—Èππ”‰ªÀ¬¥∫π‡§√◊ËÕß hand refractometer

√ÿàπ FG 103/113 ·≈â«Õà“π§à“∫πÀπâ“®Õ ∫—π∑÷°¢âÕ¡Ÿ≈

·≈–«—¥„π∑”πÕß‡¥’¬«°—π„πÀ—«∑’Ë 2 ·≈– 3

Fig. 1 Tuber parts of Kaentawan : a: basal part,
b: middle part, c: tip part, d: bud near
basal and e: bud near middle part.

º≈°“√»÷°…“·≈–«‘®“√≥å

®“°ß“π∑¥≈Õß«—¥§à“∫√‘°´å∑’ËÕ“¬ÿ 85 ·≈– 95

«—πÀ≈—ßª≈Ÿ° ‰¡àæ∫ªØ‘°‘√‘¬“ —¡æ—π∏å√–À«à“ßªí®®—¬∑’Ë

„™â»÷°…“ ·≈–æ∫«à“ §à“∫√‘°´å¢ÕßÀ—«·°àπμ–«—π„π

æ—π∏ÿå∑’Ëμà“ß°—π¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß

∑“ß ∂‘μ‘ (μ“√“ß∑’Ë 1) ‚¥¬∑’ËÕ“¬ÿ 85 «—πÀ≈—ßª≈Ÿ°

æ—π∏ÿå CN 52867 ¡’§à“∫√‘°´å Ÿß∑’Ë ÿ¥ (24.24) ·≈–

æ—π∏ÿå JA 89 ¡’§à“∫√‘°´åμË”∑’Ë ÿ¥ (19.13)  à«π∑’ËÕ“¬ÿ

95 «—πÀ≈—ßª≈Ÿ° æ—π∏ÿå KKU Ac 001 ·≈– CN 52867

¡’§à“∫√‘°´å Ÿß∑’Ë ÿ¥ (19.29 ·≈– 19.11 μ“¡≈”¥—∫)

‚¥¬æ—π∏ÿå JA 102 ¡’§à“∫√‘°´åμË”∑’Ë ÿ¥ (17.16) °“√

«—¥μ—«Õ¬à“ßÀ—«·°àπμ–«—π∑’Ë ÿà¡¡“„πμâπ‡¥’¬«°—π æ∫«à“

À—«·°àπμ–«—π∑—Èß 3 À—«„Àâ§à“∫√‘°´å‰¡à·μ°μà“ß°—π∑“ß

a

b

c

d

e
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 ∂‘μ‘ (‰¡à‰¥â· ¥ß¢âÕ¡Ÿ≈) ·≈–®“°°“√μ√«® Õ∫§à“

∫√‘°´å„π à«πμà“ß Ê ¢ÕßÀ—«·°àπμ–«—π æ∫«à“  à«πμà“ß Ê

¢ÕßÀ—«„Àâ§à“∫√‘° ǻ·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß

∑“ß ∂‘μ‘„π∑—Èß 2 Õ“¬ÿ∑’Ë∑”°“√∑¥≈Õß (μ“√“ß∑’Ë 2)

‚¥¬∑’ËÕ“¬ÿ 85 «—πÀ≈—ßª≈Ÿ° ·¢πßÀ—«„À≠à ·≈–

·¢πßÀ—«‡≈Á° „Àâ§à“∫√‘° ǻ Ÿß∑’Ë ÿ¥ (22.13 ·≈– 22.36

μ“¡≈”¥—∫) ´÷Ëßμà“ß®“° à«π¢ÕßÀ—«À≈—°∑’Ëæ∫«à“

∫√‘‡«≥ª≈“¬À—«À≈—° ¡’§à“∫√‘°´å Ÿß°«à“°≈“ßÀ—«À≈—°

·≈–‚§πÀ—«À≈—° (21.14, 20.7 ·≈– 19.99 μ“¡≈”¥—∫)

·≈–∑’ËÕ“¬ÿ 95 «—πÀ≈—ßª≈Ÿ° ·¢πßÀ—«‡≈Á° ª≈“¬À—«

À≈—° ·≈–·¢πßÀ—«„À≠à ¡’§à“∫√‘°´å§àÕπ¢â“ß Ÿß‡¡◊ËÕ

‡∑’¬∫°—∫°≈“ßÀ—«À≈—° ·≈–‚§πÀ—«À≈—° (20.35, 19.96,

19.87, 17.73 ·≈– 15.19 μ“¡≈”¥—∫) ´÷Ëß®“°ß“π

∑¥≈Õß æ∫«à“ ‡¡◊ËÕÕ“¬ÿ·°àπμ–«—π¡“°¢÷Èπ§à“∫√‘°´å

≈¥≈ß ‚¥¬∑’ËÕ“¬ÿª√–¡“≥ 95 «—πÀ≈—ßª≈Ÿ°  à«πμà“ß Ê

¢ÕßÀ—«·°àπμ–«—π∑’Ëπ”¡“«—¥π—Èπ „π à«π¢ÕßÀ—«À≈—°

‚¥¬‡©æ“–∫√‘‡«≥‚§πÀ—«®–‡√‘Ë¡°≈«ß ÷́ËßÕ“®‡ªìπ

º≈∑”„Àâ§à“∫√‘°´å „π à«ππ’ÈμË”¡“°‡¡◊ËÕ‡∑’¬∫°—∫ à«π

À—«„πμ”·ÀπàßÕ◊Ëπ Ê ‚¥¬ Pinpong (1997) æ∫«à“

°“√ª≈Ÿ°·°àπμ–«—π„πª√–‡∑»‰∑¬ ®–¡’Õ“¬ÿ‡°Á∫‡°’Ë¬«

√–À«à“ß 18-20  —ª¥“ÀåÀ≈—ßª≈Ÿ° ∂â“‡°Á∫À≈—ß®“° 20

 —ª¥“ÀåÀ≈—ßª≈Ÿ°‰ª·≈â«®– Ÿ≠‡ ’¬πÈ”Àπ—° ¥À—« ·≈–

§“√å‚∫‰Œ‡¥√μÕ¬à“ß√«¥‡√Á« À—«®–¡’≈—°…≥–ΩÉÕ

´÷ËßÕ“®‡ªìπ “‡ÀμÿÀπ÷Ëß∑’Ë∑”„Àâ§à“∫√‘°´å≈¥μË”≈ß

πÕ°®“°π—Èπ§à“∫√‘°´åÕ“®®–¢÷ÈπÕ¬Ÿà°—∫æ—π∏ÿå Õ“¬ÿ‡°Á∫

‡°’Ë¬« ·≈– ¿“æ·«¥≈âÕ¡∑’Ëμà“ß°—π ‚¥¬®“°ß“π

∑¥≈Õß¢Õß Baldini ·≈–§≥– (2004) æ∫«à“ ∑’ËÕ“¬ÿ

‡°Á∫‡°’Ë¬« §à“∫√‘°´å (refractometer indexes)

¢ÕßÀ—«·°àπμ–«—π¡’§à“Õ¬Ÿà„π™à«ß 15.8-24.0 ´÷Ëß

·μ°μà“ß°—π‰ª„π·μà≈–æ—π∏ÿå  à«π°“√«—¥§à“∫√‘°´å

„πμ”·Àπàß∑’Ëμà“ß°—π¬—ß‰¡àæ∫°“√√“¬ß“π‰«â

 √ÿªº≈°“√»÷°…“

„π à«πμà“ß Ê ¢ÕßÀ—«·°àπμ–«—π®–¡’§à“∫√‘°´å

·μ°μà“ß°—π ‚¥¬ à«π¢Õß·¢πß®–¡’§à“∫√‘°´å Ÿß°«à“

 à«πμà“ß Ê ¢ÕßÀ—«À≈—° ¥—ßπ—Èπ „π°“√μ√«®«—¥§«√

π”∑—ÈßÀ—«¡“§—ÈππÈ”√«¡°—π°àÕπ·≈â«®÷ßπ”‰ª«—¥§à“

∫√‘°´å·≈–§à“∫√‘°´å¢ÕßÀ—«·°àπμ–«—π¡’§«“¡·μ°

μà“ß°—πÕÕ°‰ª„π·μà≈–æ—π∏ÿå ´÷ËßÕ“®π”‰ª„™â‡ªìπ

≈—°…≥–∑“ßÕâÕ¡„π°“√§—¥‡≈◊Õ°æ—π∏ÿå„Àâ¡’Õ‘ππŸ≈‘π Ÿß

μàÕ‰ª

JA 89 19.13 c 18.93 a

JA 102 20.27 b 17.16 b

CN 52867 24.24 a 19.11 a

KKU Ac 001 20.90 b 19.29 a

F-test ** **

C.V. (%) 10.55 15.90
1/ means with the same letter are not significantly different by LSD
 ** significant at 0.01 probability level.

Table 1 Total soluble solid (brix) of Kaentawan varieties evaluated at 85 and 95 days after planting
(DAP).

Variety
Total soluble solid (brix)1/

85 DAP 95 DAP
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